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ABSTRAK

Salah satu faktor yang berperan dalam infeksi virus influenza A adalah
adanya kecocokan antara Hemagglutinin (HA) dari virus dengan reseptor
permukaan sel dari host. Permukaan sel host mengandung gugus terminal
sialyl-galactosyl [Sia(a2-3)Gal] atau [Sia(a2-6)Gal]. Virus Influenza A yang
berasal dari unggas cenderung berikatan dengan Sia(a2-3)Gal sedangkan
yang berasal dari isolat manusia cenderung berikatan dengan Sia(a2-6)Gal.
Hasil Alignment subtipe H1N1 menunjukan bahwa diperlukan mutasi asam
amino pada posisi 190 dan 225 menjadi Asam Aspartat pada Hemagglutinin
untuk mengenali reseptor Sia(a2-6)Gal sedangkan pada subtipe H2N2 dan
H3N2 memerlukan mutasi asam amino pada posisi 226 dan 228 menjadi
Leusin dan Serin. Berdasarkan analisis mutasi terhadap HA subtipe H1N1,
H2N2, dan H3N2 yang telah menjadi pandemik, dapat diperkirakan bahwa
Hemagglutinnin subtipe HS5N1 memerlukan mutasi pada posisi 190 dan 225
menjadi Asam Aspartat pada HA untuk mengenali reseptor Sia(a2-6)Gal.
Kemungkinan lain adalah memerlukan mutasi asam amino pada posisi 226
dan 228 menjadi Leusin dan Serin. Metode simulasi molecular docking
mampu membentuk kompleks antara Hemagglutinin dengan Reseptor
Sia(a2-6)Gal dan Sia(a2-3)Gal. Berdasarkan hasil kompleks yang terbentuk,
metode simulasi molecular docking berhasil mengidentifikasi spesifitas

Hemagglutinin terhadap Sia(a2-3)Gal atau Sia(a2-6)Gal

\'
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BAB |

PENDAHULUAN

1.1 Latar Belakang

Pada abad 20 telah terjadi tiga pandemik Influenza A di seluruh dunia.
Periode tahun 1918-1919 terjadi pandemik pertama yang disebabkan oleh
virus Influenza A subtipe H1N1. Pandemik ini mengakibatkan lima puluh juta
orang meninggal dunia. Pandemik kedua terjadi pada tahun 1957-1958 yang
diakibatkan oleh virus Influenza A subtipe H2N2 dan diperkirakan
mengakibatkan satu juta korban jiwa. Pandemik ketiga terjadi pada tahun
1967-1968 yang diakibatkan oleh virus Influenza A subtipe H3N2 dengan
jumlah kematian diperkirakan satu juta korban jiwa (Kamps, Hoffman, &
Preiser, 2006).

Pada tahun 1997, virus Influenza A subtipe H5N1 pertama kali
terdeteksi di Hongkong. Virus ini menyerang dan menewaskan 6 orang dari
18 orang yang terinfeksi . Virus influenza A subtipe H5N1 telah menyebar di
kawasan benua Asia mulai dari Jepang di utara hingga Indonesia di selatan.
Hingga saat ini penelitian membuktikan bahwa infeksi virus Influenza H5N1
ke manusia akibat kontak langsung dari unggas dan belum mampu menyebar
antar manusia (Horimoto T, Kawaoka Y. 2001). Hingga 2 Juni 2009, tercatat
433 orang terinfeksi virus Influenza A subtipe H5N1 dan 262 diantaranya

meninggal dunia

1
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(www.who.int/entity/csr/disease/avian_influenza/cases_table 2009 _06_02/en
/index.html, diakses pada hari Rabu 3 Juni 2009 pukul 09.18 WIB ).

Sekitar bulan April 2009, virus Influenza A subtipe H1N1 kembali
merebak di Meksiko dan mulai menyebar ke seluruh dunia. Pada 26 Juni
2009 tercatat 59.814 orang telah terinfeksi dan 263 orang diantaranya telah
meninggal dunia. Penyebaran yang sangat cepat membuat lembaga WHO
menetapkan status virus Influenza A subtipe H1N1 sebagai pandemik global.
Ini adalah pandemik Influenza pertama di abad ke-21
(www.who.int/csr/don/2009_06_26/en/index.html, diakses pada hari Senin 29
Juni 2009 pukul 10.30 WIB).

Strain Virus Influenza untuk menjadi pandemik harus memenuhi tiga
syarat utama. Virus mempunyai kemampuan untuk menginfeksi,
menyebabkan kematian, dan mampu bertransmisi antar manusia secara
mudah. Kemampuan Hemagglutinin Virus Influenza untuk mengenali
SA(a2,6)Gal akan mendukung kemampuan Virus untuk menginfeksi, dan
menyebar antar manusia sehingga akan memenuhi dua syarat yang
dibutuhkan strain Influenza untuk menjadi pandemik (Kamps, Hoffman, &
Preiser, 2006).

Salah satu faktor yang berperan dalam infeksi virus Influenza adalah
adanya kecocokan antara Hemagglutinin (HA) dari virus dengan reseptor
pada permukaan sel dari host. Permukaan sel host mengandung gugus
terminal sialyl-galactosyl [Sia(a2-3)Gal] atau [Sia(a2-6)Gal]. Virus Influenza A

yang berasal dari unggas cenderung berikatan dengan Sia(a2-3)Gal
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sedangkan yang berasal dari isolat manusia cenderung berikatan dengan
Sia(a2-6)Gal. Sia(a2-3)Gal merupakan reseptor sel permukaan pada
Unggas sedangkan Sia(a2-6)Gal merupakan reseptor sel permukaan pada
manusia (Matrosovich, 2004).

Mutasi dapat terjadi pada protein Hemagglutinin dan memungkinkan
Hemagglutinin mampu mengenali reseptor Sia(a2-6)Gal. Potensi virus inilah
yang dikhawatirkan sehingga virus dapat membuat varian-varian baru dari
strain Hemagglutinin yang mampu menular antar manusia (Russel CJ and

Webster RG. 2005;Stevens J. et. al. 2006).

1.2 Kedudukan Terhadap Penelitian Sebelumnya

Studi secara in silico terhadap mutasi Hemagglutinin dan
Neuraminidase virus Influenza A (H5N1) telah dilakukan oleh kelompok Studi
Bioinformatika dari Departemen Kimia Universitas Indonesia. Hasil studi
telah menunjukan bahwa sekuen Hemagglutinin dari Strain Virus H5N1 isolat
Indonesia belum mengalami mutasi secara signifikan dan belum terbentuk
strain yang mampu menular dari manusia ke manusia. Hasil analisis
filogenetik menunjukan bahwa sekuen Hemagglutinin dan Neuraminidase
untuk virus Influenza A(H5N1) lebih dekat kekerabatannya dengan virus
Influenza A(H1N1) dibandingkan dengan subtipe H2N2 dan H3N2 (Tambunan
et al., 2008;Ridlo N.,2008;Hikmawan O.,2007).

Studi mengenai mekanisme pengikatan Hemagglutinin subtipe H5N1

dengan Sia(a2-3)Gal dan Sia(a2-6)Gal berdasarkan metode Molecular
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Docking, Molecular Mechanic, dan Molecular Dynamic telah dilakukan. Hasil
studi ini menunjukan bahwa hemagglutinin dari HSN1 berinteraksi dengan
Sia(a2-3)Gal membentuk 11 ikatan Hidrogen sedangkan dengan Sia(a2-
6)Gal hanya membentuk 3 ikatan Hidrogen. Hasil penelitian ini mendukung
spesifitas Hemagglutinin subtipe H5N1 terhadap Sia(a2-3)Gal (Minyong Li&

Binghe Wang.2006).
1.3 I5erumusan Masalah

Pemahaman lebih jelas berkaitan dengan spesifitas Hemagglutinin
terhadap Sia(a2-3)Gal dan Sia(a2-6)Gal sangat diperlukan untuk
mengantisipasi kemungkinan pandemik Influenza. Oleh karena itu, penelitian
secara in silico lebih lanjut perlu dilakukan terhadap Hemagglutinin dari
subtipe yang telah menjadi pandemik. Berdasarkan sekuen Hemagglutinin
yang berasal dari subtipe H1N1, H2N2, dan H3N2 akan dibandingkan
perbedaan penyusun Receptor Binding Domain pada Hemagglutinin antara
host manusia dan host unggas. Analisis mutasi dari subtipe Hemagglutinin
yang telah menjadi pandemik dapat digunakan untuk memprediksikan
kemungkinan mutasi pada subtipe HSN1 yang mampu mengenali Sia(a2-
6)Gal. Pada penelitian ini juga akan menguiji keberhasilan metode simulasi
Molecular Docking untuk mengidentifikasi spesifitas Hemagglutinin terhadap

Sia(a2-3)Gal atau Sia(a2-6)Gal
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1.4 Tujuan Penelitian

Penelitian ini diharapkan dapat mengidentifikasi beberapa asam amino
yang sangat mempengaruhi spesifitas Hemagglutinin subtipe H1IN1, H2N2,
dan H3N2 yang telah menyebabkan pandemik terhadap Sia(a2-3)Gal atau
Sia(a2-6)Gal. Hasil identifikasi mutasi asam amino pada subtipe yang telah
menyebabkan pandemik akan menjadi modal penting untuk memprediksi
mutasi yang diperlukan untuk mengubah Receptor Binding Domain
Hemagglutinin subtipe H5N1dari hanya mengenali Sia(a2-3)Gal menjadi
mampu mengenali Sia(a2-6)Gal. Penelitian ini juga diharapkan dapat
mengetahui keberhasilan metode simulasi Molecular Docking untuk
mengidentifikasi spesifitas Hemagglutinin terhadap Sia(a2-3)Gal atau Sia(a2-

6)Gal.
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BAB I

TINJAUAN PUSTAKA

2.1 Definisi Virus Influenza

Virus Influenza merupakan virus yang termasuk dalam famili
Orthomyxoviridae yang mempunyai selubung (envelope) dengan genom RNA
berupa rangkaian tunggal berpolaritas negatif (negative sense) sebanyak 7-8
segmen. Pada manusia virus ini dapat menyebabkan demam, pusing, batuk
dan dalam beberapa kasus serius, menyebabkan pneumonia pada anak-
anak dan orang tua hingga menyebabkan kematian (Kamps, Hoffman, &

Preiser, 2006).

2.2 Klasifikasi Virus Influenza

Perbedaan sifat antigen internal dari nucleocapsid protein (NP) dan
matriks protein (MP) menjadi dasar dari pembagian Virus Influenza menjadi
tipe A, tipe B, dan Tipe C. Virus Influenza A dan B terdiri dari delapan
segmen RNA sedangkan virus Influenza C hanya terdiri dari tujuh segmen.
Virus influenza A dapat menginfeksi unggas maupun mamalia (termasuk
manusia) dan bersifat patogen terhadap hospesnya, sedangkan virus
influenza B dan C dapat diisolasi dari mamalia (termasuk manusia) dan
umumnya kurang patogen dibandingkan dengan virus influenza tipe A

(Kamps, Hoffman, & Preiser, 2006)
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Antigen Eksternal permukaan glikoprotein yang tersusun dari
Hemagglutinin (HA) dan Neuraminidase (NA) menjadi dasar pengelompokkan
lebih lanjut Influenza A menjadi beberapa subtipe. Virus Influenza A
mempunyai 16 jenis Hemagglutinin dan 9 Neuraminidase. (Kamps, Hoffman,

& Preiser, 2006)

Gambar 1. Struktur Influenza

(Horimoto, T., et. al, 2005)

2.3  Hemagglutinin (HA)

Hemagglutinin merupakan Homotrimer glikoprotein yang memiliki dua
atau tiga glycosylation site dengan berat molekul sekitar 76.000.
Hemaglutinin ini mengelilingi membran lipid pada sisi luarnya dan setidaknya

memiliki 5 daerah antigenik (epitope) yaitu A, B(membawa receptor binding
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site), C, D, dan E. Antigenic sites berada dipuncak dari molekul HA
sedangkan bagian bawahnya mengikat lipid layer. Bagian tengah HA
memiliki stalk region dan fusiogenic domain yang dibutuhkan untuk membran
fusion ketika virus menginfeksi sel baru (Kamps, Hoffman, & Preiser, 2006).
Hemagglutinin berfungsi sebagai reseptor dalam pengikatan virus
terhadap sel host. Hemagglutinin akan berikatan dengan sialic acid (N-
acetyl-neuraminic acid) dan menstimulasi penetrasi materi genetik virus

dengan membrane fusion. (Kamps, Hoffman, & Preiser, 2006).

Gambar 2. Struktur Hemagglutinin

(Stevens J. et. al. 2006)
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2.4  Neuraminidase (NA)

Neuraminidase merupakan glikoprotein seperti Hemagglutinin yang
berada di permukaan virus membentuk struktur tetramer dengan rata-rata
berat molekul 220.000 (Kamps, Hoffman, & Preiser, 2008). Neuraminidase
berfungsi sebagai suatu enzim yang dapat menghidrolisis ikatan antara
galaktosa dan sialic acid pada rantai ujung oligosakarid-glikoprotein. Fungsi
lain dari Neuraminidase adalah untuk melepaskan partikel virus yang sudah
selesai replikasi dalam sel host dan mencegah virus yang sudah terbentuk
menempel kembali pada reseptor sialic acid melalui tonjolan Hemagglutinin.
Oleh karena itu, efisiensi replikasi Avian Influenza sangat bergantung pada
kerjasama protein Hemagglutinin dan Neuraminidase dari virus (Kamps,
Hoffman, & Preiser, 2006; Suzuki et al. 2000).

Oseltamivir merupakan inhibitor yang mampu menghambat kerja
Neuraminidase. Adanya inhibitor Oseltamivir akan menghambat pelepasan
partikel virus yang selesai bereplikasi sehingga aktivitas infeksi virus akan

berkurang (Kamps, Hoffman, & Preiser, 2006).

2.5 Protein Matriks (M)

Gen Matriks dari virus Influenza A menyandi dua macam protein yaitu

protein Matriks 1 (M1) dan protein Matriks 2 (M2). Protein Matriks

mempunyai peran dalam penyusunan virion virus Influenza. Bersama dengan
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protein Hemagglutinin dan Neuraminidase, protein Matriks 2 menyusun
struktur amplop virus dan berperan sebagai saluran ion. Protein Matriks 2
tidak hanya sebagai komponen struktural virus, tetapi juga berperan dalam
proses awal infeksi dalam pemisahan protein M1 dari ribonucleoprotein
(RNP) untuk masuk ke dalam sitoplasma sel host. Pemisahan ini dipicu
pemindahan ion hidrogen melewati membran virus oleh protein Matriks 2

(Kamps, Hoffman, & Preiser, 2006).

2.6  Polymerase basic 1 (PB 1), Polymerase basic 2 (PB 2), dan

Polymerase acidic (PA)

Ketiga jenis polimerase PB1, PB2 dan PA berperan dalam proses
replikasi dan transkripsi. Gen Polymerase Basic (PB) menyandi transkriptase
yang berperan diantaranya dalam capbinding dan elongation. Ketiganya
memiliki aktivitas endonuklease dan terikat dengan ribonuleoprotein (Asmara,

W. 2007; Kamps, Hoffman, & Preiser, 2006)

2.7 Nonstructural protein (NS)

Gen Nonstructural menyandi 2 macam protein yaitu Nonstructural 1
(NS1) dan Nonstructural 2 (NS2). NS1 memiliki berat molekul sekitar 26.000
dan membentuk dimer yang dapat menginhibisi transfer mRNA sel host dari
nukleus, sehingga memberikan kemudahan bagi viral RNA untuk bisa dibawa

ke ribosom dan ditranslasikan. Selain itu NS1 juga dapat berperan dalam
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resistensi terhadap respon interferon pada sistem imun sel host

(Kamps,Hoffman&Preiser 2006)

NS2 merupakan molekul kecil dengan berat molekul 11.000. Protein
ini kemungkinan terikat dengan M1 protein dan diyakini memiliki fungsi untuk
memfasilitasi transport ribonuleoprotein yang baru terbentuk dari nukleus ke
sitoplasma sehingga dapat mempercepat replikasi dari virus (Kamps,

Hoffman, & Preiser, 2006).

2.8 Reseptor Sel Permukaan pada Saluran Pernapasan

Salah satu faktor virus Influenza dapat menginfeksi manusia
disebabkan karena adanya kecocokan antara Hemagglutinin virus dengan
reseptor sialic acid pada permukaan sel dari host. Permukaan sel host
mengandung gugus terminal sialyl-galactosyl Sia(a2-3)Gal atau Sia(a2-6)Gal.
Virus Influenza A yang berasal dari unggas cenderung berikatan dengan
Sia(a2-3)Gal sedangkan yang berasal dari isolat manusia cenderung
berikatan dengan Sia(a2-6)Gal. Sia(a2-3)Gal merupakan reseptor sel
permukaan pada Unggas sedangkan Sia(a2-6)Gal merupakan reseptor sel

permukaan pada manusia (Matrosovich, 2004).
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Gambar 3. Reseptor sel permukaan

(Matrosovich, 2004)

Penelitian akhir-akhir ini telah mengungkapkan bahwa pada manusia
juga sedikit mempunyai reseptor sel permukaan Sia(a2-3)Gal pada saluran
pernapasan bagian bawah. Penemuan ini menjelaskan kemampuan
Hemagglutinin yang mampu bereplikasi pada manusia meskipun
Hemagglutinin tersebut mempunyai spesifitas terhadap Sia(a2-3)Gal.
Penemuan yang lain mengungkapkan bahwa tidak semua unggas hanya
memiliki reseptor sel permukaan Sia(a2-3)Gal tetapi juga mempunyai Sia(a2-
6)Gal seperti pada ayam dan burung puyuh. Berbeda dengan ayam dan
burung puyuh, bebek hanya memiliki reseptor sel permukaan Sia(a2-3)Gal

(Matrosovich, 2004).
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Gambar 4. Struktur Sia(a2-3)Gal dan Sia(a2-6)Gal

(Minyong Li & Binghe Wang, 2006).

2.9 Infeksi Virus Influenza A

Tahap pertama proses infeksi virus adalah proses pengikatan
Hemagglutinin dengan sialic acid dari sel permukaan host. Langkah
selanjutnya, virus akan masuk melalui proses fusi antara amplop virus
dengan membran endosomal sel host. Langkah ini dilakukan dengan proses
endositosis melalui mediasi penurunan pH pada phagosom. Penurunan pH
akan dihentikan oleh kerja protein M2 setelah komponen virus telah masuk
ke dalam sel host. Selanjutnya akan terjadi serangkaian penataan ulang
protein matrix-1 (M1) dan kompleks glikoprotein homotrimerik Hemagglutinin
sehingga menghasilkan sebuah domain yang sangat lipofilik dan fusogenik
dari setiap monomer Hemagglutinin yang masuk ke dalam membran
endolisomal. Proses ini akan memerlukan bantuan protease sel host untuk
mengaktivasi prekursor Hemagglutinin (HAO) menjadi fragmen 1 (HA1) dan
fragmen 2 (HA2) yang akan memungkinkan virus melepaskan
ribonukleoproteinnya (RNP) (Asmara, W. 2007; Kamps, Hoffman, & Preiser,

2006).
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Gambar 5. Siklus Replikasi Virus Influenza A

(Cox & Kawaoka, 1997)

Langkah berikutnya adalah transport RNP ke nukleus, dimana
kompleks polimerase terikat pada viral RNA. Pada tahap ini terjadi
pemutusan viral RNA oleh aktivitas endonuklease dan secara simultan
terjadilah proses elongation. Pembentukan dari viral RNA akan dibatasi oleh
NP yang akan membentuk mRNA. Viral RNA (vVRNA) dikopi dari (-) sense
menjadi (+) cRNA dan mRNA. cRNA akan tetap berada inti yang berfungsi
sebagai template pada produksi (-) sense VRNA baru, sedangkan mRNA
akan berpindah ke sitoplasma untuk memproduksi protein (Kamps, Hoffman,

& Preiser, 20006).

Langkah berikutnya viral protein yang baru terbentuk kembali lagi ke
inti sel untuk membentuk vRNA lagi dan membentuk RNP atau viral protein

yang baru terbentuk dikeluarkan menuju badan golgi dimana terjadi proses
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glikosilasi. Protein yang dibentuk ini kemudian dibawa ke membran sel
dimana mereka akan terikat dengan lipid bilayer (Kamps, Hoffman, & Preiser,

2006).

Tahap terakhir adalah vRNA dan inti viral meninggalkan inti sel menuju
membran dan melakukan pemisahan dengan sel host melalui aktivitas NA,
proses ini dikenal dengan sebutan budding (Kamps, Hoffman, & Preiser,

2006).

2.10 Antigenik Shift

Antigenik shift merupakan mutasi yang terjadi akibat gene
reassortment (pertukaran atau pencampuran gen) yang terjadi pada dua atau
lebih virus influenza tipe A sehingga terjadi penyusunan kembali suatu galur
virus baru yang bermanifestasi sebagai genom virus Influenza yang baru.
Antigenik shift terjadi oleh adanya perubahan struktur antigenik yang bersifat
dominan pada genom virus Influenza. Sebagai contoh virus dengan
Hemagglutinin subtipe H1 digantikan dengan subtipe H5 menghasilkan
genom baru dari virus ini. Hal ini dapat terjadi ketika suatu sel host terinfeksi
oleh 2 tipe virus Influenza yang berbeda secara bersamaan sehingga
segmen gen dari kedua virus tersebut saling bertukar selama proses replikasi

(Guan, Yi. 2007; Tumpey et al. 2002).
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Gambar 6. Antigenik shift

(National Institute of Allergy and Infectious Disease)

2.11 Antigenik drift

Antigenik drift terjadi jika terdapat perubahan susunan asam amino
ketika virus Influenza melakukan encoding terhadap genom virus setiap kali
virus bereplikasi sehingga menghasilkan strain yang baru. Antigenik drift

dapat terjadi oleh adanya perubahan struktur antigenik yang bersifat minor
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pada genom dari virus Influenza. Antigenik drift berlangsung lambat, tetapi
progresif dan cenderung menimbulkan penyakit yang terbatas pada suatu
kawasan. Mutasi pada materi genetik dapat menimbulkan perubahan
polipeptida virus, yaitu sekitar 2-3 kali substitusi asam amino per tahun

(Asmara, W. 2007; Soepadi PZ. 2005).

o Each year’s flu vaccine contains three flu strains —
two A strains and one B strain — that can change from year to year.

@ After vaccination, your body infection-fighti ibodi

against the three flu strains in the vaccine.

e if you are exposed to any of the three flu strains during
the flu season, the antibodies will latch onto the virus’s
HA antigens, preventing the flu virus from attaching to
healthy cells and infecting them.

o Influenza virus genes, made of RNA,
are more prone to mutations than
genes made of DNA.

Link Studto for MAID

o If the HA gene changes, so can the
C that it o i
it to change shape. . &

e if the HA i changes sh antibodies that «)
normally would match up to it no longer can, allowing (
the newly mutated virus to infect the body’s cells.

This type of i ion is “ANTIGENIC DRIFT." ||

Gambar 7. Antigenik drift

(National Institute of Allergy and Infectious Disease)
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2.12 Struktur Protein

Protein tersusun oleh kombinasi asam amino melalui ikatan peptida
membentuk struktur primer, sekunder, tersier, dan kuartener. Protein dapat
merupakan satu rantai polipeptida maupun beberapa rantai polipeptida yang
satu dengan lainnya membentuk ikatan atau interaksi tertentu. Perbedaan
komposisi dan urutan asam amino penyusunnya mengakibatkan perbedaan
sifat protein satu dengan lainnya (Baxevanis dan Oullete, 2001).

Struktur primer protein merupakan polipeptida yang menunjukan
urutan asam amino penyusun serta ikatan disulfida (jika ada). Struktur
sekunder menggambarkan struktur primer dan ikatan hidrogen antar residu
asam amino yang berdekatan membentuk struktru a heliks, B strands dan
loop Struktur tersier protein adalah nama lain dari struktur tiga dimensi suatu
protein. Struktur ini terbentuk dari interaksi berbagai struktur sekunder yang
berbeda dan membentuk folding dengan konformasi paling stabil sedangkan
struktur kuartener merupakan interaksi antar struktur tersier (Baxevanis dan
Oullete, 2001).

Struktur protein dapat diidentifikasi dari urutan asam aminonya, namun
sifat biologis dari protein tidak muncul dari urutan asam amino yang linear.
Melalui penentuan struktur tiga dimensi protein yang pertama kali pada tahun
1958, didapatkan suatu konsep dalam Biologi Molekular dan Bioinformatika,
yaitu fungsi protein terkait erat dengan struktur tiga dimensi protein tersebut.

Dua protein yang memiliki struktur tiga dimensi yang sama maka fungsi
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kedua protein tersebut dapat dikatakan sama ( Claverie & Notredame, 2003).

2.13 Definisi dan Ruang Lingkup Bioinformatika

Bioinformatika merupakan bidang ilmu yang menggunakan
pendekatan komputasional untuk menyelesaikan persoalan biologis.
Bioinformatika meliputi pengelolaan informasi biologis yang diperoleh dari
berbagai penelitian yang menghasilkan data dalam jumlah banyak dan
kompleks seperti pemetaan genom manusia. Bioinformatika mampu
memberikan prediksi maupun simulasi dengan mempertimbangkan
hubungan serta pola data biologis (Baxevanis dan Oullete, 2001).

Bioinformatika juga dapat diartikan sebagai teknologi pengumpulan,
penyimpanan, analisis, interpretasi, penyebaran dan aplikasi dari data-data
biologi molekul. Perangkat utama Bioinformatika adalah software yang
didukung oleh kesediaan internet dan server world wide web. Bioinformatika
menjadi penting karena perkembangan teknologi informasi dan peningkatan
ilmu komputer, khususnya pada bidang biologi molekuler, membuka sudut
pandang baru dalam menyelesaikan persoalan biologi molekuler (Baxevanis

dan Oullete, 2001).

2.14 Database

Kumpulan data yang diatur sedemikian rupa untuk memudahkan
penggunanya. Pada database bioinformatika, data yang diatur merupakan

data sekuen DNA atau protein yang didapat melalui percobaan laboratorium
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yang biasanya disimpan dalam file komputer. Setiap file dari suatu sekuen
berisi informasi mengenai asal organisme, nama sekuen, dan juga nomor
akses yang digunakan untuk mengidentifikasi sekuen tersebut. (Mount, 2004)
GenBank merupakan suatu institusi yang menyimpan dan mengelola
database urutan DNA suatu gen dan ekspresi asam aminonya. Urutan DNA
diperoleh dari berbagai penelitian yang dengan sukarela memberikan hasil
penelitiannya untuk masyarakat umum. GenBank didirikan oleh National
Center for Biotechnology Information (NCBI) bersama dengan DNA Data
Bank of Japan (DDBJ) dan European Bioinformatics Institute (EBI). Diantara
format-format database yang ada, GenBank Flatfile Format (GBFF) dan
FASTA merupakan format yang umum digunakan pada Bioinformatika.

(Baxevanis dan Oullete, 2001).

2.15 GenBank Flatfile Format (GBFF)

Format GBFF memiliki tiga bagian terpisah yaitu header, feature, dan
sekuen . Bagian header berisi tentang informasi identitas organisme asal
sekuen nukleotida atau asam amino seperti nama gen, waktu publikasi,
nomor akses, produk ekspresi, dan nama peneliti yang memetakan sekuen
nukleotida tersebut. Bagian feature memuat nama genus, spesies, jaringan,
kromosom, galur, dan organisme asal sekuen beserta daerah gen, urutan
asam amino yang disandi, dan nomor identitas produk proteinnya. Bagian
terakhir GBFF merupakan bagian yang berisi susunan lengkap sekuen

nukleotida atau protein dari organisme yang bersangkutan (Baxevanis dan
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Oullete, 2001).

2.16 Format FASTA

Format FASTA terdiri atas definition line dan sekuen asam amino atau
nukleotida. Format ini merupakan format input (query sequence) untuk
berbagai program analisis bioinformatika. Format FASTA tergolong kurang
informatif dibandingkan format lainnya, namun format ini lebih praktis jika

digunakan dalam analisis sekuen (Baxevanis dan Oullete, 2001).

2.17 Format PDB

Format file yang berbasiskan teks yang memetakan koordinat dari
suatu molekul sehingga dapat menggambarkan struktur tiga dimensi dari
suatu molekul. Mayoritas informasi yang disimpan dalam format PDB adalah
struktur tiga dimensi dari protein. Selain memetakan koordinat dari suatu
molekul, format PDB juga dapat memuat informasi tentang peneliti yang telah

memetakan struktur molekul tersebut (Baxevanis dan Oullete, 2001).

2.18 Sequence Alignment

Metoda penjajaran dua atau lebih sekuen nukleotida atau asam amino
menggunakan algoritma tertentu dengan bantuan komputer, sehingga
didapatkan area yang memiliki urutan relatif identik satu sama lain. Metoda
ini berfungsi mencari homologi antar sekuen nukleotida atau asam amino.

Konsertivitas menunjukan adanya hubungan evolusi antara dua atau lebih
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sekuen nukleotida yang mengalami perubahan akibat substitusi, insersi, dan
delesi (Baxevanis dan Oullete, 2001).

Sequence Alignment dibagi menjadi dua jenis berdasarkan jumlah
sekuen yang digunakan sebagai input. Pairwise sequence alignment
melibatkan dua sekuen, sedangkan multiple sequence alignment melibatkan
lebih dari dua sekuen. Multiple sequence alignment memberikan hasil yang
lebih akurat dan representatif dibandingkan pairwise sequence alignment
karena peningkatan jumlah input sekuen meningkatkan kepercayaan dan
akurasi output. Peningkatan jumlah sekuen yang dimasukkan berarti
meningkatkan kompleksitas proses sequence alignment (Baxevanis dan

Oullete, 2001).

2.19 Database Similarity Searching

Sequence alignment digunakan untuk membandingkan pasangan
sekuen yang spesifik. Jika suatu sekuens yang belum diketahui
pembandingnya maka digunakan Database Similarity Searching. Metode ini
akan mencari kecocokan sekuens input terhadap database dan hasilnya
berupa suatu daftar beserta berbagai nilai dan statistik (Baxevanis dan
Oullete, 2001).

Program Basic Local Alignment Search Tool (BLAST) dikembangkan
sesuai dengan tipe sekuen query dan subject, protein atau nukleotida. Jika
tipe sekuen berbeda, sekuen nukleotida akan terlebih dahulu ditranslasikan

oleh program. BLASTp digunakan untuk query protein terhadap subject
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protein. BLASTn digunakan untuk query nukleotida (ditranslasikan) terhadap
subject protein. TBLASTn digunakan untuk query protein terhadap subject
nukleotida (ditranslasikan). TBLASTx digunakan untuk query dan subject
berupa nukleotida, tetapi keduanya ditranslasikan terlebih dahulu kemudian

dibandingkan sebagai protein.

2.20 Prediksi Conserved Region

Metoda ini untuk mendapatkan daerah sekuen yang memiliki
similaritas antar nukleotida atau asam amino yang rapat. Hasil conserved
region dapat diinterpretasikan bahwa sekuen tersebut berperan vital dalam
aktivitas biologis karena tetap dipertahankan selama proses evolusi
berlangsung. Jika conserved region tersebut menyandi suatu protein,
kemungkinan besar ia menyandi pusat aktif enzim yang umumnya tidak
berubah selama protein tersebut mempunyai fungsi yang sama. Tidak
tertutup kemungkinan bahwa conserved region itu terbentuk dari sekuen
nukleotida non fungsional yang belum berubah sehingga menyandikan area
yang tidak memiliki fungsi penting pada protein (Baxevanis dan Oullete,

2001).

2.21 Molecular Docking

Metode untuk mencari posisi optimal molekul ligand terhadap sisi aktif
pengikatan dari struktur target (receptor). Molecular Docking dapat

memprediksikan afinitas pengikatan kompleks yang terbentuk antara receptor
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dengan ligand menggunakan berbagai skor sperti AG° binding, Konstanta
Inhibition, ikatan hidrogen dan kontak hidrofobik. Molecular Docking sangat
berguna dalam proses Drug Design, seperti untuk memprediksi afinitas
pengikatan dari inhibitor yang didesain terhadap enzim tertentu yang ingin

dihambat aktivitasnya ( Yeturu & Nagasuma, 2008)
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METODE PENELITIAN

Penelitian dilakukan menggunakan metode in silico yang
memanfaatkan perangkat komputer dan data-data yang tersedia di database.
Data-data digunakan untuk dianalisis dan diinterpretasikan dengan berbagai
software yang didukung oleh ketersedian jaringan internet. Secara garis
besar, penelitian ini dilakukan dengan pencarian sekuen, multiple alignment,

pencarian struktur tiga dimensi, superimpose, dan molecular docking.

3.1 Pencarian dan Pemilihan Sekuen

Sekuen Hemagglutinin dari subtipe H1N1, H2N2, H3N2, H5N1
didownload dari Influenza Virus Resource database yang disediakan oleh
National Center for Biotechnology Information (NCBI) dan dapat diakses
melalui http://ncbi.nim.nih.gov/genomes/FLU/Database.html. Sekuen yang
didownload adalah sekuen isolat asal bebek dan manusia dengan format
FASTA. Pemilihan sekuen didasarkan pada tahun ketika terjadi pandemik
dan untuk H5N1 pada tahun awal kemunculan serta strain yang sering

digunakan untuk sampel penelitian.

3.2  Multiple Alignment

Sekuen dari tiap subtipe dialignment menggunakan program Clustal

W2 antara isolat dari bebek dan manusia. Program Clustal W2 disediakan

27
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secara online dengan mengakses www.ebi.ac.uk/Tools/clustalw2/index.html.
Hasil alignment diinterpretasikan untuk mengetahui posisi asam amino yang
berbeda pada Region Receptor Binding Domain antara isolat asal bebek dan
manusia untuk tiap subtipe. Proses editing alignment digunakan software

Bioedit.

3.3  Pencarian Struktur tiga dimensi.

Pencarian dilakukan dengan melakukan Basic Local Alignment Search
Tools (BLAST) antara sekuen Hemagglutinin asal isolat bebek dan manusia
tiap subtipe terhadap database struktur tiga dimensi yang dapat diakses
melalui www.rcsb.org/pdb/static.do?p=search/index.html. Struktur tiga
dimensi yang dipilih adalah yang mempunyai kesamaan 100 % terhadap
Receptor Binding Domain sekuen Hemagglutinin yang telah dipilih
sebelumnya. Kemudian didownload juga struktur tiga dimensi dari Sia(o2-
3)Gal dan Sia(a2-6)Gal yang mewakili reseptor sel permukaan dari host

bebek dan manusia.

3.4  Superimpose Struktur Tiga Dimensi

Struktur tiga dimensi dari Receptor Binding Domain asal isolat bebek
dan manusia untuk tiap subtipe dilakukan superimpose menggunakan
software Pymol. Berdasarkan hasil super impose akan dilihat keterkaitan

struktur tiga dimensi Receptor Binding Domain Hemagglutinin asal isolat
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bebek dan manusia dalam satu subtipe menggunakan nilai Root Mean
Square Deviation (RMSD). Analisis juga dilakukan terhadap kedekatan
struktur Receptor Binding Domain antara subtipe H5 dengan subtipe H3 dan

H1.

3.5 Molecular Docking

Setiap struktur tiga dimensi Hemagglutin dilakukan Molecular Docking
terhadap reseptor Sia(a2-3)Gal dan Sia(a2-6)Gal. Sebelum dilakukan
Molecular Docking, terlebih dahulu dilakukan preparasi awal terhadap
struktur Macromolecule (Hemagglutinin) dan struktur Ligand ( Sia a2-3 Gal
dan Siaa2-6Gal). Preparasi yang dilakukan adalah Penghapusan molekul air,
penambahan atom Hidrogen, penghitungan Charges dan proses minimasi
(metode Conjugate Gradient) menggunakan software VegaZZ.

Program Molecular Docking yang digunakan adalah Autodock4
dengan bantuan program Autogrid4, dan Auto Dock Tools. Program Auto
Dock Tools digunakan untuk pembuatan parameter-parameter yang
diperlukan oleh program Autodock4 dan Autogrid4.

Autodock4 akan mengevaluasi kompleks yang terjadi antara
Hemagglutinin dengan Sia(a2-3)Gal dan Sia(a2-6)Gal dengan nilai
AG°binding dan Konstanta Inhibition. Selanjutnya hasil molecular docking
divisualisasikan menggunakan Software Pymol untuk melihat interaksi dan

kompleks yang terbentuk antara Hemagglutinin dengan Sia(a2-3)Gal dan
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Sia(a2-6)Gal.
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Gambar 8. Skema perancangan simulasi Molecular Docking
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BAB IV

HASIL DAN PEMBAHASAN

4.1 Pencarian Sekuen Hemagglutinin

Sekuen protein Hemagglutinin Virus Influenza A yang digunakan
sebagai bahan penelitian adalah sekuen yang berasal dari subtipe H1N1,
H2N2, H3N2, dan H5N1. Pemilihan subtipe H1IN1, H2N2, dan H3N2
dikarenakan subtipe ini telah menyebabkan pandemik global. Kemampuan
menyebabkan pandemik menunjukan bahwa subtipe H1N1, H2N2, dan H3N2
asal isolat manusia memiliki kemampuan mengenali Sia(a2-6)Gal sehingga
mampu menyebar antar manusia secara mudah. Berdasarkan hal ini,
sekuen protein Hemagglutinin subtipe H1N1, H2N2, dan H3N2 asal isolat
manusia yang berasal dari tahun terjadinya pandemik dapat dijadikan sampel
protein Hemagglutinin yang mengenali reseptor Sia(a2-6)Gal.

Hemagglutinin yang berasal dari isolat unggas mampu mengenali
Sia(a2-3)Gal yang merupakan reseptor sel permukaan paling dominan pada
unggas. Pada host unggas juga terdapat reseptor sel permukaan Sia(a2-
6)Gal, seperti pada ayam dan burung puyuh. Berbeda dengan ayam dan
burung puyuh, bebek hanya memiliki reseptor sel permukaan Sia(a2-3)Gal.
Berdasarkan hal ini, sekuen protein Hemagglutinin yang berasal dari isolat
bebek dapat dijadikan sampel protein Hemagglutinin yang mengenali Sia(a2-

6)Gal.

31
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Subtipe H5N1 merupakan virus Influenza yang dikhawatirkan dapat
menjadi pandemik. Subtipe H5N1 telah mampu menginfeksi manusia dan
memiliki patogenesitas yang tinggi, namun belum mampu menyebar antar
manusia. Sampel yang digunakan untuk mewakili subtipe H5N1 berasal dari
tahun 1997 yang merupakan awal kemunculan subtipe ini dan sekuen yang
telah sering digunakan oleh beberapa penelitian.

Pada tahun 2009, virus Influenza subtipe H1N1 kembali merebak dan
lembaga WHO telah menetapkan phase 6 untuk virus ini. Phase 6
menunjukan bahwa telah terjadi pandemik global. Oleh karena itu, analisis
Hemagglutinin pada strain virus ini perlu dilakukan untuk melihat keterkaitan
terhadap subtipe H1N1 yang telah menyebabkan pandemik pada tahun
1918-1919.

Pencarian sekuen protein Hemagglutinin dilakukan pada server
database GenBank yang diakses melalui Influenza Virus Resource pada
website National Center for Biotechnology Information
(http://ncbi.nim.nih.gov/genomes/FLU/Database.html). Format yang terdapat
pada database tersebut berbentuk GenBank Flatfile Format (GBFF). Format
ini terdiri atas Header, Feature, serta sekuen nukleotida dan protein.
Software Bioinformatika memerlukan input file dengan format FASTA. Format
FASTA hanya berisi definition line dan sekuen asam amino menggunakan
kode satu huruf. Oleh karena itu, format file terlebih dahulu dirubah menjadi

format FASTA sebelum didownload.
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Subtipe H1
A/duck/Alberta/35/76(H1N1)

A/mallard/Alberta/35/1976(H1N1)
Al/duck/Bavaria/1/1977 (H1N1)
A/duck/Miyagi/66/1977(H1N1)

A/swine/lowa/15/1930(H1N1)
A/swine/1931(H1N1)
A/swine/Ohio/23/1935(H1N1)

A/swine/Jamesburg/1942(H1N1)

A/Brevig_Mission/1/18(H1N1)
A/New_York/1/18(H1N1)

A/South Carolina/1/1918(H1N1)

A/Puerto Rico/8/34(H1N1)
A/Mexico/4108/2009(H1N1
A/Mexico/4108/2009(H1N1
A/Mexico/3955/2009(H1N1
A/Mexico/4635/2009(H1N1

~— N N S

Subtipe H2
A/mallard/MT/Y61 (H2N2)

A/duck/Hong Kong/273/78 (H2N2)
A/duck/Hong Kong/319/1978(H2N2)

A/Guiyang/1/1957(H2N2)
AlJapan/305/1957(H2N2)
A/Japan/305/1957(H2N2)

A/mallard/New York/6750/1978(H2N2) A/Kayano/57(H2N2)
Subtipe H3

A/duck/Hong Kong/7/1975(H3N2) A/Aichi/2/1968(H3N2)
A/duck/Alberta/78/1976(H3N2) A/Aichi/2/1968(H3N2)
A/pintail duck/ALB/86/1976(H3N2) A/Hong Kong/1/1968(H3N2)
A/duck/Ukraine/1963(H3N8) A/Memphis/1/68(H3N2)

Subtipe H5

A/duck/Minnesota/1525/81(H5N1)
A/Duck/Hong Kong/p46/97 (H5N1)
A/duck/Guangxi/07/1999(H5N1)
Al/duck/Zhejiang/11/2000(H5N1)

A/Hong Kong/156/97(H5N1)

A/Thailand/2(SP-33)/2004(H5N1)
A/Viet Nam/1194/2004(H5N1)
A/Viet Nam/1203/2004(H5N1)

Hasil pencarian sekuen didapatkan total 40 sekuen Hemagglutinin

yang didownload sebagai sampel. Sekuen sampel dalam format FASTA

dapat dilihat di Lampiran 3.
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4.2 Multiple Sequence Alignment

Proses multiple sequence alignment dilakukan menggunakan program
ClustalW2 yang diakses secara online melalui website
http://lwww.ebi.ac.uk/Tools/clustalw2/index.html. Program ini akan
menyejajarkan susunan asam amino sehingga dapat dianalisis mutasi-mutasi
yang terjadi pada sekuen hemagglutinin asal isolat bebek dan manusia untuk
setiap subtipe. Penomoran posisi asam amino pada tiap strain mengikuti
penomoran berdasarkan struktur tiga dimensi dari subtipe H3N2 untuk
menghindari kerancuan penomoran yang berbeda dari tiap subtipe. Analisis
yang dilakukan terhadap mutasi hanya akan dibatasi pada asam amino yang
berperan dalam Receptor Binding Domain (RBD). Posisi Receptor Binding
Domain berada pada 130 loop (residu 134-138), 190 helix (residu 190-198),
dan 220 loop (residu 221-228). Perhatian khusus diberikan untuk posisi 190,
225, 226, dan 228 karena posisi ini berinteraksi langsung terhadap
pengikatan reseptor sialic acid.

Tabel 2. Hasil analisis sequence alignment

Posisi H1 H2 H3 H5
AR Bebek | Manusia | Bebek | Manusia | Bebek | Manusia | Bebek | Manusia
190 E D E E E E E E
225 G D G G G G G G
226 Q Q Q L Q L Q Q
228 G G G S G S G G
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Hasil dari Alignment antara isolat asal bebek dan manusia untuk
subtipe H1N1 menunjukan bahwa terjadi mutasi pada posisi 225 dan 190.
Pada posisi 225 dari Hemagglutinin asal isolat bebek memiliki asam amino
Glysin (G) sedangkan pada Hemagglutinin asal isolat manusia memiliki asam
amino Asam Aspartat (D). Mutasi terjadi dari asam amino yang memiliki
karakteristik Hidrofobik menjadi asam amino yang Hidrofilik dan bermuatan

negatif.

Posisi 225

CO0~ COO"
HN—C—H —=——=> 1155\—%1 H

H CH.,

Glysin Asam Aspartat

Gambar 9. Mutasi RBD dari isolat bebek ke manusia pada subtipe H1N1

Pada posisi 190 terjadi mutasi dari asam amino Asam Glutamat (E)
pada isolat bebek menjadi Asam Aspartat (D) pada isolat manusia. Kedua
asam amino ini memiliki karakteristik hampir sama dan hanya sedikit berbeda
ukuran. Asam Glutamat asal isolat bebek memiliki 1 atom C lebih banyak
dibandingkan Asam Aspartat pada isolat manusia.

Hemagglutinin subtipe H1N1 isolat tahun 2009 memiliki susunan asam
amino Receptor Binding Domain yang sama dengan subtipe H1N1 isolat

manusia tahun 1918. Hal ini menunjukan bahwa sekuen Hemagglutinin isolat
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manusia tahun 2009 telah mampu mengenali reseptor Sia(a2-6)Gal. Hal ini
juga dibuktikan dengan keadaan saat ini yang telah menjadi pandemik global,
meskipun tidak memakan korban jiwa sebanyak ketika pandemik tahun 1918

terjadi.

Posisi 190
COO~ COO

- - |
HEN—(;—H am HEN—Cf— H

C'I‘ H, CH.
(IJH._: O
CO0~

Asam Glutamat Asam Aspartat

Gambar 10. Mutasi RBD dari isolat bebek ke manusia pada subtipe H1N1

Hasil multiple alignment untuk subtipe H2N2 dan H3N2 menunjukan
terdapat mutasi pada posisi 226 dan 228 antara isolat bebek dan manusia.
Isolat bebek memiliki asam amino Glutamin (Q) pada posisi 226 dan Glysin
(G) pada posisi 228. Isolat asal manusia memiliki asam amino Leusin (L)
pada posisi 226 dan Serin (S) pada posisi 228. Pada posisi 226, asam amino
Glutamin asal isolat bebek memiliki karakteristik hidrofilik, sedangkan Leusin
asal isolat manusia memilki karakteristik hidrofobik. Pada posisi 228, asam
amino Glysin asal isolat bebek memiliki karakteristik hidrofobik, sedangkan

asam amino Serin asal isolat manusia bersifat Hidrofilik.
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COO~ Posisi 226
H,N—C—H
. COO~
CH, N
| —> H,N—C—H
CH, |
| H
0
H,N 0
Glutamin Glysin

Gambar 11. Mutasi RBD isolat bebek ke manusia pada subtipe H2N2 & H3N2

Posisi 228
fT‘Oo 3 COO~
Hu.\_'--(j;—n 7 4% C N

LI‘H2 CH.,OH
CH

i b

CH, . CH;

Leusin Serin

Gambar 12.Mutasi RBD isolat bebek ke manusia pada subtipe H2N2 & H3N2

Pada subtipe H5N1 tidak ditemukan adanya mutasi pada daerah
Receptor Binding Domain antara isolat asal bebek dan manusia. Pada posisi

190 terdapat asam amino Asam Glutamat (E), sedangkan pada posisi 225,
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226, dan 228 terdapat asam amino Glysin (G), Glutamin (Q), dan Gysin (G).
Hal ini menunjukan bahwa subtipe HSN1 hanya mampu mengenali Sia(a2-
3)Gal.

Berdasarkan kajian dari subtipe yang telah menjadi pandemik,
kemungkinan subtipe HSN1 mampu mengenali Sia(a2-6)Gal jika terjadi
mutasi pada asam amino posisi 190 dan 225 menjadi Asam aspartat.
Kemungkinan lainnya jika terjadi mutasi pada posisi 226 dan 228 menjadi

asam amino Leusin dan Serin.

4.3 Pencarian Struktur Tiga Dimensi Protein Hemagglutinin

Pencarian struktur tiga dimensi dilakukan melalui server yang diakses
melalui http://www.rcsb.org/pdb/static.do?p=search/index.html. Pada server
ini, pencarian struktur tiga dimensi dapat dilakukan dengan beberapa cara
seperti memasukan kode input PDB, berdasarkan nama protein atau dengan
membandingkan sekuen input terhadap database. Metode yang digunakan
dalam penelitian ini adalah membandingkan sekuen Hemagglutinin yang
telah dianalisis dengan multiple alignment terhadap sekuen pada database
yang telah diketahui strukturnya. Proses ini disebut Basic Local Alignment
Search Tool (BLAST).

Struktur tiga dimensi yang dicari adalah Hemagglutinin asal isolat
bebek dan manusia untuk subtipe H1, H3, dan H5. Struktur tiga dimensi
yang dicari harus memiliki kesamaan 100% pada Receptor Binding Domain

terhadap sekuen input.
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Struktur yang didapatkan dari proses ini adalah 1RVT asal isolat babi
dan 1RD8 asal isolat manusia untuk subtipe H1. 1TMQN asal isolat bebek
dan 1HGF asal isolat manusia untuk subtipe H3 serta 2FKO untuk subtipe H5.

File struktur tiga dimensi yang didownload berupa format PDB.

4.4  Superimpose Struktur Tiga Dimensi

Asam amino backbone yang terdapat di selain Receptor Binding
Domain juga dapat mempengaruhi bentuk pelipatan celah dari Receptor
Binding Domain. Karakteristik keterkaitan pelipatan celah dari Receptor
Binding Domain asal isolat bebek dan manusia dilakukan untuk mengetahui
seberapa besar peran dari asam amino backbone tersebut. Metode yang
digunakan untuk memeriksa keterkaitan antar struktur adalah superimpose
dan dilakukan menggunakan software Pymol. Pada metode ini, posisi Ca
untuk tiap asam amino di bandingkan antara isolat bebek dan manusia
dengan menggunakan nilai Root Mean Square Deviation (RMSD). Nilai
RMSD ini akan berguna untuk menunjukan hubungan antar struktur yang
dibandingkan.

Nilai RMSD dari hasil superimpose antara isolat bebek dengan isolat
manusia pada subtipe H1 sebesar 0.604 Angstroms. Pada subtipe H3

sebesar 0.416 Angstroms dan pada subtipe H5 sebesar 0.573 Angstroms
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RMSD = 0.322

N

Gambar14.Superimpose subtipe H3 isolat bebek(kuning) & manusia (merah)

Hasil dari superimpose menunjukan bahwa struktur Receptor Binding
Domain untuk isolat bebek dan manusia dalam satu subtipe memilki bentuk
mirip. Hal ini menunjukan bahwa asam amino backbone dalam satu subtipe

tidak secara signifikan mempengaruhi pola pelipatan celah dari Receptor
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Binding Domain. Berdasarkan hal tersebut dapat diasumsikan bahwa
spesifisitas Hemagglutinin dalam satu subtipe hanya dipengaruhi oleh
susunan asam amino pada Receptor Binding Domain yang berinteraksi

secara langsung dengan reseptor sel sialic acid.

. RMSD =0.451

Gambar 15.Superimpose subtipe HS isolat bebek (kuning) & manusia(merah)

Hasil superimpose untuk struktur Receptor Binding Domain antara
subtipe H1 dengan H5 menghasilkan nilai RMSD sebesar 0,666 Angstroms.
Pada subtipe antara H5 dan H3 menghasilkan nilai RMSD 1,042 Angstroms.
Berdasarkan hasil ini didapatkan kesimpulan bahwa struktur Receptor
Binding Domain subtipe H5 memiliki keterkaitan struktur lebih dekat dengan
subtipe H1 dibandingkan dengan subtipe H3. Hal ini sekaligus mendukung
pernyataan, Ridlo 2008, mengenai kedekatan subtipe H5N1 terhadap subtipe
H1N1 dibandingkan dengan H3N2 dengan menggunakan analisis

phylogenetic tree
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Gambar 17.Superimpose antara subtipe H5(kuning) dengan subtipe H3(hijau)

4.5 Molecular Docking

Struktur tiga dimensi yang telah didownload kemudian dilakukan

simulasi molecular docking terhadap ligand Sia(a2-3)Gal dan Sia(a2-6)Gal.
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Simulasi molecular docking menggunakan software Autodock4 dengan

Lamarckian-Genetic Algorithm dan hasil docking divisualisasikan

menggunakan software Pymol. Kompleks yang terbentuk antara

Hemagglutinin dengan Sia(a2-3)Gal dan Sia(a2-3)Gal mempunyai nilai

perkiraan AG°binding dan Konstanta Inhibition yang dihitung oleh program

Autodock.

Tabel 3. Hasil perkiraan AG°binding dan Konstanta Inhibition

Subtipe H1N1

1RVT (babi) - Sia(a2-3)Gal AG°binding -1.37 kcal/mol
Ki 99.71 mM
1RVT (babi) - Sia(a2-6)Gal AG°binding -1.98 kcal/mol
Ki 35.67 mM
1RD8 (manusia) - Sia(a2-3)Gal = AG°binding -1.86 kcal/mol
Ki 43.12 mM
1RD8 (manusia) - Sia(a2-6)Gal AG°binding -1.99 kcal/mol
Ki 34.75 mM
Subtipe H3N2
1MQN (bebek) - Sia(a2-3)Gal  AG°binding -1.06 kcal/mol
Ki 166.46 mM
1MQN (bebek) - Sia(a2-6)Gal ~ AG°binding -1.59 kcal/mol
Ki 68.55 mM
1HGF (manusia) - Sia(a2-3)Gal AG°binding -0.75 kcal/mol
Ki 283.94 mM
1HGF (manusia) - Sia(a2-6)Gal AG°binding -0.20 kcal/mol
Ki 716.54 mM
Subtipe H5N1
2FKO (manusia) - Sia(a2-3)Gal AG°binding -1.14 kcal/mol
Ki 145.55 mM
2FKO (manusia) - Sia(a2-6)Gal AG°binding -1.50 kcal/mol
Ki 79.72 mM
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Berdasarkan nilai AG°binding dan Konstanta Inhibition tidak terjadi
perbedaan signifikan antara kompleks asal isolat bebek dan dengan asal
isolat manusia. Hal ini mengakibatkan nilai AG°binding dan Konstanta
Inhibition hasil output dari program Autodock tidak dapat dijadikan acuan
untuk menentukan spesifitas Hemagglutinin.

Penentuan spesifitas harus dilakukan dengan melihat secara manual
dan meneliti kompleks yang terbentuk. Apabila residu sialic acid dapat
memasuki celah Receptor Binding Domain (RBD) maka dapat disimpulkan
bahwa Hemagglutinin mampu berikatan dengan reseptor sialic acid tersebut.
Pada Hemagglutinin yang tidak memilki kecocokan dengan reseptor sialic
acid terbentuk kompleks yang menunjukan residu sialic acid tidak dapat

memasuki celah RBD.

Gambar 18. Kompleks Hemagglutinin 1RVT dengan Sia(a2-3)Gal
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Gambar 19. Kompleks Hemagglutinin 1RVT dengan Sia(a2-6)Gal

Berdasarkan hasil visualisasi kompleks dari molecular docking pada
subtipe H1 didapatkan bahwa struktur 1RVT (isolat babi) dapat berikatan
dengan ligand Sia(a2-3)Gal dan Sia(a2-6)Gal. Hal ini terlihat dari hasil
kompleks yang divisualisasikan menunjukan bahwa residu sialic acid dari

Sia(a2-3)Gal dan Sia(a2-6)Gal dapat memasuki celah RBD.

Gambar 20. Kompleks Hemagglutinin 1RD8 dengan Sia(a2-3)Gal
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Gambar 21. Kompleks Hemagglutinin 1RD8 dengan Sia(a2-6)Gal

Hal berbeda ditunjukan pada kompleks antara 1RD8 (isolat manusia)
dengan Sia(a2-3)Gal dan Sia(a2-6)Gal. Kompleks yang terjadi antara 1RD8
dengan Sia(a2-3)Gal menunjukan bahwa residu sialic acid dari Sia(a2-3)Gal
tidak dapat memasuki celah dari RBD. Berdasarkan hal ini dapat
diperkirakan bahwa Sia(a2-3)Gal tidak mampu berikatan dengan 1RD8. Hal
berbeda terjadi pada kompleks antara 1RD8 dengan Sia(a2-6)Gal. Pada
kompleks tersebut terlihat bahwa residu sialic acid dapat memasuki celah
RBD. Berdasarkan hal ini dapat disimpulkan bahwa struktur Hemagglutinin
1RD8 memiliki spesifitas terhadap reseptor Sia(a2-6)Gal.

Hasil molecular docking untuk subtipe H3 menunjukan bahwa struktur
1MQN (asal isolat bebek) memiliki spesifitas terhadap Sia(a2-3)Gal. Hal
tersebut dapat dilihat berdasarkan kompleks yang terbentuk dengan Sia(o2-
3)Gal dan Sia(a2-6)Gal. Pada kompleks dengan Sia(a2-3)Gal terlihat

bahwa gugus residu sialic acid memasuki celah RBD, namun hal ini tidak
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terjadi pada kompleks dengan Sia(a2-6)Gal. Residu sialic acid dari Sia(a2-

6)Gal hanya tepat berada di depan celah RBD tanpa mampu memasukinya.

Gambar 22. Kompleks Hemagglutinin 1MQN dengan Sia(a2-3)Gal

Gambar 23. Kompleks Hemagglutinin 1MQN dengan Sia(a2-6)Gal

Pada struktur 1THGF (asal isolat manusia) yang masih termasuk

subtipe H3, memilki spesifitas berbeda dengan 1MQN (asal isolat bebek).
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1HGF memiliki spesifitas terhadap Sia(a2-6)Gal. Pada kompleks 1HGF
dengan Sia(a2-3)Gal dan Sia(a2-6)Gal menunjukan hal berlawanan dengan
kompleks 1MQN. Residu sialic acid Sia(a2-3)Gal tidak mampu memasuki
celah RBD sedangkan residu sialic acid Sia(a2-6)Gal mampu memasuki

RBD.

Gambar 25. Kompleks Hemagglutinin 1HGF dengan Sia(a2-6)Gal
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Pada struktur 2FKO asal isolat manusia yang juga memiliki susunan
asam amino RBD yang sama dengan asal isolat bebek menunjukan
spesifitas terhadap Sia(a2-3)Gal. Kompleks yang terbentuk menunjukan
residu sialic acid dari Sia(a2-3)Gal mampu memasuki celah sempit RBD
namun residu sialic acid dari Sia(a2-6)Gal terlihat hanya mampu sedikit

memasuki celah RBD.

Gambar 27. Kompleks Hemagglutinin 2FKO dengan Sia(a2-6)Gal
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Hasil molecular docking dengan autodock berhasil memprediksikan
spesifitas Hemagglutinin melalui evaluasi kompleks yang terbentuk meskipun
gagal dalam memprediksikan spesifitas melalui nilai AG°binding dan
Konstanta Inhibition. Hasil penelitian ini dapat dijadikan salah satu dasar
dilakukannya uji spesifitas dari sekuen Hemagglutinin yang belum diuji di
laboratorium melalui metode komputasional. Penggabungan metode
homology modelling dan molecular docking terhadap suatu sekuen
Hemagglutinin dapat memprediksikan spesifitas dari suatu Hemagglutinin
dengan cepat dan murah. Selanjutnya hasil dari penelitian ini diharapkan
dapat dijadikan informasi awal dalam perancangan inhibitor yang mampu
menghalangi pengikatan Hemagglutinin terhadap reseptor sel Sia(a2-6)Gal

yang ada pada saluran pernapasan manusia.
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BAB V

KESIMPULAN DAN SARAN

5.1 Kesimpulan

Hasil alignment subtipe H1N1 menunjukan bahwa diperlukan mutasi
asam amino pada posisi 190 dan 225 menjadi Asam Aspartat pada
hemagglutinin untuk mengenali reseptor Sia(a2-6)Gal. Pada subtipe H2N2
dan H3N2 memerlukan mutasi yang berbeda dengan subtipe H1N1. Subtipe
H2N2 dan H3N2 memerlukan mutasi asam amino pada posisi 226 dan 228
menjadi Leusin dan Serin untuk mengenali reseptor Sia(a2-6)Gal.

Berdasarkan Analisis mutasi terhadap Hemagglutinin yang telah
menjadi pandemik, dapat diperkirakan bahwa Hemagglutinnin subtipe H5N1
memerlukan mutasi pada posisi 190 dan 225 menjadi Asam Aspartat untuk
mengenali reseptor Sia(a2-6)Gal. Kemungkinan lain adalah memerlukan
mutasi asam amino pada posisi 226 dan 228 menjadi Leusin dan Serin.

Metode simulasi molecular docking mampu membentuk kompleks
antara Hemagglutinin dengan Reseptor Sia(a2-6)Gal dan Sia(a2-3)Gal.
Berdasarkan hasil kompleks yang terbentuk, metode simulasi molecular
docking berhasil mengidentifikasi spesifitas Hemagglutinin terhadap Sia(a2-

3)Gal atau Sia(a2-6)Gal
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52 Saran

Simulasi molecular docking dapat dilakukan dengan menggunakan
program selain autodock sebagai perbandingan. Perbandingan program
molecular docking dapat lebih memastikan keberhasilan dari metode
simulasi molecular docking untuk mengidentifikasi spesifitas Hemagglutinin
terhadap Sia(a2-3)Gal atau Sia(a2-6)Gal.

Analisis molecular mechanic dan molecular dynamic perlu dilakukan
lebih lanjut terhadap hasil docking yang telah dilakukan. Analisis molecular
mechanic dan molecular dynamic dapat memberikan penjelasan lebih lanjut
mengenai interaksi ikatan Hemagglutinin dengan reseptor sialic acid. Metode
ini juga dapat meningkatkan keakuratan simulasi mekanisme pengikatan

Hemagglutinin dengan reseptor sialic acid.
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Lampiran 2. Keterkaitan struktur berdasarkan nilai RMSD

RMSD(A) Structure Comparison Comment

>12 Completely Unrelated
7 Dubious relationship
5 May be structurally related
4 Good structural relationship
2 Closely related
1,5 Very Closely Related
0,8 Differences are not obvious
0,4 Essentially indistinguishable

(Baxevanis dan Oullete, 2001).
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Lampiran 3. Sekuen Sampel Hemagglutinin dalam format FASTA

>gi|4585161|gb|AAD25304| /Avian/HA/HIN1/Canada/1976/// hemagglutinin
precursor [influenza A virus (A/duck/Alberta/35/76 (HIN1))]
MEAKLEFVLFCTEFTVLKADTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCSLNGIAPLQLG
KCNVAGWLLGNPECDLLLTANSWSYIIETSNSENGTCYPGEFIDYEELREQLSSVSSFEKFEIFPKASSW
PNHETTKGVTAACSYSGASSFYRNLLWITKKGTSYPKLSKSYTNNKGKEVLVLWGVHHPPSVSEQQSLYQ
NADAYVSVGSSKYNRRFAPEIAARPKVRGQAGRMNYYWTLLDQGDTITFEATGNLIAPWYAFALNKGSDS
GIITSDAPVHNCDTRCQTPHGALNSSLPFONVHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGAT
AGFIEGGWTGMIDGWYGYHHONEQGSGYAADQKSTONAIDGITSKVNSVIEKMNTQFTAVGKEFNNLERR
TENLNKKVDDGFLDVWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKE IGNGCFEFYHKCDD
ECMESVKNGTYDYPKYSEESKLNREEIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICI

>gi|221300|gb|BAA01280| /Avian/HA/HIN1/Canada/1976/// haemagglutinin
[Influenza A virus (A/mallard/Alberta/35/1976 (HIN1)) ]
MEAKLFVLECTFTVLKADTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCSLNGIAPLQLG
KCNVAGWLLGNPECDLLLTANSWSYIIETSNSENGTCYPGEFIDYEELREQLSSISSFEKFEIFPKASSW
PNHETTKGVTAACSYSGASSEFYRNLLWITKKGTSYPKLSKSYTNNKGKEVLVLWGVHHPPSVSEQQSLYQ
NADAYVSVGSSKYNRRFAPEIAARPEVRGQAGRMNYYWTLLDQGDTITFEATGNLTAPWYAFALNKGSDS
GIITSDAPVHNCDTRCQTPHGALNSSLPFONVHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGATI
AGFIEGGWTGMIDGWYGYHHONEQGSGYAADQKSTONAIDGITSKVNSVIEKMNTQFTAVGKEFNNLERR
IENLNKKVDDGFLDVWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKE IGNGCFEFYHKCDD
ECMESVKNGTYDYPKYSEESKLNREEIDGVKLESMGVYQILAIYSTVASSLVLLVSWGAISFWMCSNGSL
QCRICIT

>gi|4585169|gb|AAD25308| /Avian/HA/HIN1/Germany/1977/// hemagglutinin
precursor[Influenza A virus (A/duck/Bavaria/1/1977 (HIN1))]
MEVKLEFVLFCTFTALKADTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLENSHNGKLCSLNGIAPLQLG
KCNVAGWILGNPECDLLLTANSWSYIIETSNSENGTCYPGEFIDYEELREQLSSVSSFEKFEIFPKASSW
PNHETTKGVTAACSYSGASSEFYRNLLWITKKGTSYPKLSKSYTNNKGKEVLVIWGVHHPPTADEQQSLYQ
NADAYVSVGSSKYNRRFTPEIAARPKVRGQAGRMNYYWTLLDQGDTITFEATGNLIAPWYAFALNKDSGS
GIITSDAPVHNCDTKCQTPRGALNSSLPFONIHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGATI
AGFIEGGWTGMIDGWYGYHHQONEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR
IENLNKKVDDGELDVWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKEIGNGCFEFYHKCDD
ECMESVKNGTYDYPKYSEESKLNREEIDGVKLESMGVYQTLAIYSTVASSLVLLVSLGATISFWMCSNGSL
QCRICI

>gi1113531185|gb|BAF03627| /Avian/HA/HINL1/Japan/1977///
haemagglutinin[Influenza A virus (A/duck/Miyagi/66/1977 (HIN1)) ]
MEAKLFVLFCTFTALKADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENSHNGKLCSLNGIAPLQLG
KCNVAGWLLGNPECDLLLTASSWSYIIETSNSENGTCYPGEFIDYEELREQLSSVSSFEKFEIFPKASSW
PNHETTKGVTAACSYSGASSFYRNLLWITEKGTSYPKLSKSYTNNKGKEVLVLWGVHHPPTTNEQQSLYQ
NADAYVSVGSSKYNRREFTPEIAARPKVRGQAGRMNYYWTLLDQGDTITFEATGNLIAPWYAFALNKGSDS
GIITSDAPVHNCDTKCQTPHGALNSSLPFONVHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGAT
AGFIEGGWTGMIDGWYGYHHONEQGSGYAADQKSTQSAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR
TIENLNKKVDDGFLNVWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKE IGNGCFEFYHKCDD
ECMESVKNGTYDYPKYSEESKLNREEIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICI

63

>gi|4325018|gb|AAD17218| /Human/HA/HIN1/USA/1918/// hemagglutinin [influenza

A virus (A/Brevig Mission/1/18 (HIN1))]
MEARLLVLLCAFAATNADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCKLKGIAPLQLG
KCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQSLYQ
NADAYVSVGSSKYNRRFTPEIAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGS
GIITSDAPVHDCNTKCQTPHGAINSSLPFONIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAI
AGFIEGGWTGMIDGWYGYHHONEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQ
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>gi14325020|gb|AAD17219| /Human/HA/HIN1/USA/1918/// hemagglutinin [influenza
A virus (A/New York/1/18 (HIN1))]
MEARLLVLLCAFAATNADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCKLKGIAPLQLG
KCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQSLYQ
NADAYVSVGSSKYNRRFTPEIAARPKVRGQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGS
GIITSDAPVHDCNTKCQTPHGAINSSLPFONIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAI
AGFIEGGWTGMIDGWYGYHHQNEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQ
>gi|4325039|gb|AAD17229| /Human/HA/HIN1/USA/1918/// hemagglutinin[Influenza
A virus (A/South Carolina/1/1918 (HIN1))]
MEARLLVLLCAFAATNADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCKLKGIAPLQLG
KCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQSLYQ
NADAYVSVGSSKYNRRFTPETIAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGS
GIITSDAPVHDCNTKCQTPHGAINSSLPFONIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAI
AGFIEGGWTGMIDGWYGYHHQONEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR
TIENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLKNNAKEIGNGCFEEFYHKCDD
ACMESVRNGTYDYPKYSEESKLNREE IDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICI

>gi]89779321|gb|ABD77675| /Human/HA/HIN1/Puerto Rico/1934/// hemagglutinin
[Influenza A virus (A/Puerto Rico/8/34 (HIN1)) ]
MKANLLVLLCALAAADADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLKGIAPLQLG
KCNIAGWLLGNPECDPLLPVRSWSYIVETPNSENGICYPGDFIDYEELREQLSSVSSFERFEIFPKESSW
PNHNTNGVTAACSHEGKSSFYRNLLWLTEKEGSYPKLKNSYVNKKGKEVLVLWGIHHPPNSKEQONLYQN
ENAYVSVVTSNYNRRFTPEIAERPKVRDOQAGRMNYYWTLLKPGDTIIFEANGNLIAPMYAFALSRGFEFGSG
IITSNASMHECNTKCQTPLGAINSSLPYONIHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIA
GFIEGGWTGMIDGWYGYHHONEQGSGYAADQKSTONAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRM
ENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNE
CMESVRNGTYDYPKYSEESKLNREKVDGVKLESMGIYQILAIYSTVASSLVLLVSLGAISFWMCSNGSLQ
CRICI

>gi]157168440|gb|ABV25634| /Swine/HA/HIN1/USA/1930/// hemagglutinin
[Influenza A virus (A/swine/Iowa/15/1930 (HIN1)) ]
MKAILLVLLCAFAATNADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLGGIAPLQLG
KCNIAGWLLGNPECDLLLTVSSWSYIVETSNSDNGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTRGVTAACPYAGASSFYRNLLWLVKKENSYPKLSKSYVNNKGKEVLVLWGVHHPPTSTDQQSLYQ
NADAYVSVGSSKYDRREFTPEIAARPKVRGQAGRMNYYWTLLEPGDTITFEATGNLVAPRYAFALNRGSES
GIITSDAPVHDCDTKCQTPHGAINSSLPFONIHPVTIGECPKYVKSTKLRMVTGLRNIPSIQSRGLFGAI
AGFIEGGWTGLIDGWYGYHHONGQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTVVGKEFNNLERR
IKNLNKKVDDGFLDVWTYNAELLVLLENERTLDFHDSNVKNLYEKARSQLRNNAKEIGNGCFEFYHKCDD
ACMESVRNGTYDYPKYSEESKLNREE IDGVKLESMMVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICT

>g1189941382|gb|ABD79255| /Swine/HA/HIN1//1931/// hemagglutinin [Influenza A
virus (A/swine/1931 (HIN1)) ]
MKAILLVLLCAFAATNADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLGGIAPLQLG
KCNIAGWLLGNPECDLLLTVSSWSYIVETSNSDNGTCYPGDEFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTRGVTAACPYAGASSEFYRNLLWLVKKENSYPKLSKSYVNNKGKEVLVLWGVHHPPTSTDQQSLYQ
NADAYVSVGSSKYDRRFTPEIAARPKVRGQAGRMNYYWTLLEPGDTITFEATGNLVAPRYAFALNRGSES
GIITSDAPVHDCDTKCQTPHGAINSSLPFONIHPVTIGECPKYVKSTKLRMVTGLRNIPSIQSRGLFGAT
AGFIEGGWTGLIDGWYGYHHONGQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTVVGKEFNNLERR
MKNLNKKVDDGFLDVWTYNAEXLVLLENERTLDFHDSNVKNLYEKARSQLRNNAKEIGNGCFEFYHKCDD
ACMESVRNGTYDYPKYSEESKLNREEIDGVKLESMMVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICI

>gi]158525224 |gb|ABW71481| /Swine/HA/HIN1/USA/1935/// hemagglutinin
[Influenza A virus (A/swine/Ohio/23/1935(HIN1)) ]
MKARLLVLLCALAATNADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLGGIAPLQLG
KCNIAGWLLGNPECDLLLTVSSWSYIVETSNSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW
PNHETTXGVTAACPYAGANSFYRNLLWLVKKGDSYPKLSKSYVNNKGKEVLVLWGVHHPPTSTXQQSLYQ
NADAYVSVGSSKYNRRFTPEIAARPKVRGQAGRMNYYWTLLEPGDTITFEATGNLVAPRYAFALNKGSGS
GVITSDAPVHDCDTKCQTPHGAINSSLPFONIHPVTIGECPKYVKSTKLRMATGLRNIPSIQSRGLFGAI
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AGFIEGGWTGMIDGWYGYHQONGQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR
TENLNKKVDDGFLDVWTYNAELLVLLENERTLDFHDSNVKNLYEKVRSQLRNNAKE IGNGCFEFYHKCDN
ACMESVRNGTYDYPKYSEESKLNREEIDGVKLESMRVYQILAIYSTVASSLVLSVSLGAISFWMCSNGSL
QCRICI

>gi]1158426690|gb|ABW38010| /Swine/HA/HIN1/USA/1942/// hemagglutinin
[Influenza A virus (A/swine/Jamesburg/1942 (HIN1)) ]
MKARLLVLLCAFAATNADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCRLGGIAPLQLG
KCNIAGWLLGNPECDSLLTVSSWSYIVETSDSDNGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSW
PNHETTRGVTAACPYAGASSFYRNLLWLVKKENSYPKLSKSYVNNKGKEVLVLWGVHHPPTSTDQQSLYQ
NADAYVSVGSSKYYRRFTPEIAARPKVRGQAGRMNYYWTLLEPGDTITFEATGNLVAPRYAFALNRGSGS
GIITSNAPVHDCDTKCQTPHGAINSSLPFONVHPVTIGECPKYVKSTKLRMVTGLRNIPSIQSRGLFGAI
AGFIEGGWTGMIDGWYGYHHQONGQGSGYAADQKSTQKAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERR
IENLNKKVDDGFLDIWTYNAELLVLLENERTLDEFHDSNVKNLYEKVRSQLRNNAKEIGNGCFEFYHKCDD
ACMESVRNGTYDYPKYSEESKLNREEIDGVKLESMMVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSL
QCRICI

>gi]237511804 |gb|ACQ99613| /Human/HA/HIN1/Mexico/2009/04/02/
hemagglutinin[Influenza A virus (A/Mexico/4108/2009 (HIN1)) ]
MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLG
KCNIAGWILGNPECESLSTASSWSYIVETSSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW
PNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQ
NADAYVFVGSSRYSKKFKPEIATIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGS
GITIISDTPVHDCNTTCQTPKGAINTSLPFONIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSRGLFGAT
AGFIEGGWTGMVDGWYGYHHONEQGSGYAADLKSTONAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR
TIENLNKKVDDGFLDIWTYNAELLILLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDN
TCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSNGSL
QCRICI

>gi|237659618|gb|ACR09364| /Human/HA/HIN1/Mexico/2009/04/02/
hemagglutinin[Influenza A virus (A/Mexico/4108/2009 (HIN1))]
MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLG
KCNIAGWILGNPECESLSTASSWSYIVETSSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW
PNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQOSLYQ
NADAYVEVGSSRYSKKFKPEIAIRPKVRDXEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGS
GIIISDTPVHDCNTTCQTPKGAINTSLPFONIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSRGLFGATI
AGFIEGGWTGMVDGWYGYHHONEQGSGYAADLKSTONAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR
IENLNKKVDDGELDIWTYNAELLILLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDN
TCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSNGSL
QCRICI

>gi1237659634|gb|ACR09372| /Human/HA/HIN1/Mexico/2009/04/02/
hemagglutinin[Influenza A virus (A/Mexico/3955/2009 (HIN1))]
MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLG
KCNIAGWILGNPECESXSTASSWSYIVETSSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW
PNHDSNKGVTAACPHAGAKSEFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQ
NADAYVFVGSSRYSKKFKPEIATIRPKVRGQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGS
GITIISDTPVHDCNTTCQTPKGAINTSLPFONIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSRGLFGAT
AGFIEGGWTGMVDGWYGYHHONEQGSGYAADLKSTONAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR
IENLNKKVDDGFLDIWTYNAELLILLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDN
TCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISEFWMCSNGSL
QCRICI

>gi 237659640 |gb|ACR09375| /Human/HA/HIN1/Mexico/2009/04/20/
hemagglutinin[Influenza A virus (A/Mexico/4635/2009 (HIN1))]
MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPLHLG
KCNIAGWILGNPECESLSTASSWSYIVETSSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSW
PNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQ
NADAYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMEKNAGS
GITIISDTPVHDCNTTCQTPKGAINTSLPFONIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSRGLFGAT
AGFIEGGWTGMVDGWYGYHHONEQGSGYAADLKSTONAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKR
TIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKE IGNGCFEFYHKCDN
TCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSNGSL
QCRICI
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>gi1408553|gb|AAA43345| /Avian/HA/H2N2/USA/1961/// hemagglutinin [Influenza
A virus (A/mallard/MT/Y61 (H2N2))]
MAIIYLILLFTAVRGDQICIGYHSNNSTEKVDTILERNVTVTHAQONILEKTHNGKLCKLNGIPPLELGDC
SIAGWLLGNPECDRLLTVPEWSYIMEKENPRNGLCYPGSENDYEELKHLLSSVTHFEKVKILPKDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTKKGSNYPIAKGSYNNTSGEQMLI IWGVHHPNDETEQRTLYQNVGT
YVSIGTSTLNKRSIPVIATRPKVNGQGGRMEFSWTILDIWDTINFESTGNLIAPEYGFRISKRGSSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSERLVLATGLRNVPQIESRGLFGAIAGFEI
EGGWQGMIDGWYGYHHSNDQGSGYAADKESTQKAIDGITNRVNSVIEKMNTQFEAVGKEFSNLEKRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDRVRMQLRDNAKELGNGCFEFYHKCDDECMN
SVKNGTYDYPKYEEESKLNRNEIKGVKLSNMGVYQILAIYATVAGSLSLAIMIAGISLWMCSNGSLQCRI
CI

>gi]408521|gb|ARA43243| /Avian/HA/H2N2/Hong Kong/1978/// hemagglutinin
[Influenza A virus (A/duck/Hong Kong/273/78 (H2N2)) ]
MAIIYLILLLTVVKGDQICIGYHANNSTETVDTILERNVTVTHAKNILEKTHNGKLCKLNGIPPLELGDC
SIAGWLLGNPECDRLLSIPEWSY IMEKENPRNGLCYPGSFNDYEELKLLLSSVTHFEKVKILPRDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTTKGSNYPVAKGSYNNTNGEQILIIWGVHHPNDETEQRTLYQNVGT
YVSVGTSTLNKRSIPETIATRPKVNGQGGRMEFSWTLLDMWDTINFESTGNLIAPEYGFKISRRGNSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNAHKMESRGLFGAIAGFEI
EGGWQGMVDGWYGYHHSNDQGSGYAADKESTQKAVDGITNKVNSVIEKMNTQFEAVGKEFNNLERRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNAKEIGNGCFEFYHKCDDECMN
SVKNGTYDYPKYEEESRLNRNE IKGVKLSNMGVYQILAIYATVAGSLSLATMMAGISEFWMCSNGSLQCRI
CI

>gi|78097440|gb|ABB20229| /Avian/HA/H2N2/Hong Kong/1978/// hemagglutinin
[Influenza A virus (A/duck/Hong Kong/319/1978 (H2N2)) ]
MTIIYFILLLTVVKGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKLCKLNGIPPLELGDC
SIAGWLLGNPECDRLLSVPEWSYIMEKENPRNGLCYPGSENDYEELKHLLSSVTHFEKVKILPRDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTMKGSNYPVAKGSYNNTNGEQILIIWGIHHPNDETEQRTLYQONVGT
YVSVGTSTLNKRSTPEIATRPKVNGQGGRMEFSWTLLDMWDT INFESTGNLIAPEYGFKISKRGSSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNVPOMESRGLFGAIAGFEFI
EGGWQGMVDGWYGYHHSNDQGSGYAADKESTQKAVDGITNKVNEVIEKMNTQFEAVGKEFNNLERRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQOLRDNAKEIGNGCFEFYHKCDDECMN
SVRNGTYNYPKYEEESRLNRNEIKGVKLSSMGVYQILAIYATVAGSLSLAIITIAGISFWMCSNGSLQCRI
CI

>gi]1408599|gb|AAR43576| /Avian/HA/H2N2/USA/1978/// hemagglutinin[Influenza A
virus (A/mallard/New York/6750/1978 (H2N2)) ]
MTITFLILLFTVVKGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKLCRLSGIPPLELGDC
SIAGWLLGNPECDRLLSVPEWSYIVEKENPANGLCYPGNENDYEELKHLLTRVTHFEKIKILPRDQWTQH
TTTGGSRACAVSGNPSEFFRNMVWLTKKGSNYPVAKGSYNNTSGEQMLVIWGIHHPNDDTEQRTLYQONVGT
YVSVGTSTLNKRSIPEIATRPKVNGQGGRMEFSWTLLETWDVINFESTGNLTAPEYGFKISKRGSSGIMK
TEKTLENCETKCQTPLGAINTTLPFHNIHPLTIGECPKYVKSDRLVLATGLRNVPQIESRGLFGATIAGFET
EGGWQGMIDGWYGYHHSNDQGSGYAADKESTQKAIDGITNKVNSVIEKMNTQFEAVGKEFNNLERRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNAKE IGNGCFEFYHKCDDECMN
SVRNGTYDYPKYEEESKLNRNEIKGVKLSNMGVYQILAIYATVAGSLSLAIMIAGISEFWMCSNGSLQCRI
CI

>gi11189230499|gb|ACD85231| /Human/HA/H2N2/China/1957/// hemagglutinin
[Influenza A virus (A/Guiyang/1/1957 (H2N2)) ]
IIYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKLCKLNGIPPLELGDCSI
AGWLLGNPECDRLLSVPEWSYIMEKENPRDGLCYPGSFNDYEELKHLLSSVTHFEKVKILPRDRWTQHTT
TGGSRACAVSGNPSFFRNMVWLTEKGSNYPVAKGSYNNTSGEQMLI IWGVHHPNDETEQRTLYQNVGTYV
SVGTSTLNKRSTPEIATRPKVNGLGSRMEFSWILLDMWDTINFESTGNLIAPEYGFKISKRGSSGIMKTE
GTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNVPQIESRGLFGAIAGFIEG
GWQGMVDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNIQFEAVGKEFSNLERRLENLNK
KMEDGFRDVWTYNAELLVLMENERTLDEFHDSNVKNLYDKVRMOQLRDNAKELGNGCFEFYHKCDDECMNSV
KNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQILAIYATVAGSLSLAIMMAGISFWMCSNGSLQCRICI
>gi|324146|gb|AAR43185| /Human/HA/H2N2/Japan/1957/// hemagglutinin precursor
[Influenza A virus (A/Japan/305/1957 (H2N2)) ]
MAIIYLILLFTAVRGDQICIGYHANNSTEKVDTNLERNVTVTHAKDILEKTHNGKLCKLNGIPPLELGDC
SIAGWLLGNPECDRLLSVPEWSYIMEKENPRDGLCYPGSENDYEELKHLLSSVKHFEKVKILPKDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTKEGSDYPVAKGSYNNTSGEQMLI IWGVHHPIDETEQRTLYQNVGT
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YVSVGTSTLNKRSTPEIATRPKVNGOQGGRMEFSWTLLDMWDTINFESTGNLIAPEYGFKISKRGSSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNVPQIESRGLFGAIAGFI
EGGWQGMVDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEFGNLERRLENL
NKRMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNVKELGNGCFEFYHKCDDECMN
SVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQILAIYATVAGSLSLAIMMAGISEFWMCSNGSLQCRI
CI

>gi|94481522|gb|ABF21270| /Human/HA/H2N2/Japan/1957///
hemagglutinin[Influenza A virus (A/Japan/305/1957 (H2N2))]
MAIIYLILLFTAVRGDQICIGYHANNSTEMVDTILERNVTVTHAKDILEKTHNGKLCKLNGIPPLELGDC
STIAGWLLGNPECDRLLSVPEWSYIMEKENPRDGLCYPGSEFNDYEELKHLLSSVKHFEKVKILPKDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTKKGSDYPVAKGSYNNTSGEQMLI IWGVHHPNDETEQRTLYQNVGT
YVSVGTSTLNKRSTPEIATRLKVNGQGGRMEFSWTLLDMWDTINFESTGNLIAPEYGFKISKRGSSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNVPQIESRGLFGAIAGFEI
EGGWQGMVDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEFSNLERRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNVKELGNGCFEFYHKCDDECMN
SVKTGTYDYPKYEEESKLNRNETKGVKLSSMGVYQILATYATVAGSLSLAIMMAGI SFWMCSNGSLQCRTI
CI

>gi|26453383|gb|BAC43764| /Human/HA/H2N2/Japan/1957/// hemagglutinin
[Influenza A virus (A/Kayano/57 (H2N2)) ]
MAIIYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKNILEKTHNGKLCKLNGIPPLELGDC
SIAGWLLGNPECDRLLIVPEWSYIMEKENPRDGLCYPGSENDYEELKHLLSSVKHFEKVKILPKDRWTQH
TTTGGSRACAVSGNPSFFRNMVWLTKKGSNYPVAKGSYNNTSGEQMLIIWGVHHPIDETEQITLYQNVGT
YVSVGTSTLNKRSTPEIATRPKVNGLGSRMEFSWTLLDMWDT INFESTGNLIAPEYGFKISKRGSSGIMK
TEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSEKLVLATGLRNVPQIESRGLFGAIAGFI
EGGWQGMVDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEFSNLERRLENL
NKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNVKELGNGCFEFYHKCDDECMN
SVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQILAIYATVAGSLSLATMMAGISEFWMCSNGSLQFRI
CI

>g1182654665|gb|ABB88256| /Avian/HA/H3N2/Hong Kong/1975///
hemagglutinin[Influenza A virus (A/duck/Hong Kong/7/1975 (H3N2))]
MKTITIALSYIFCLAFGQDLPRNDNSTATLCLGHHAVPNGTIVKTITDDQIEVTNATELVQSSSTGKICNN
PHKILDGRDCTLIDALLGDPHCDVFQDETWDLEFVERGNAFSSCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTONGGSSACKRGPASGFFSRLNWLTKSGSTYPVLNVTMPNNDNEFDKLY IWGVHHPSTNQEQTNL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGQSGRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCVSECITPNGSIPNDKPEFONVNKITYGACPKYVKONSLKLATGMRNVPEKQTRGLEGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRRQLRENAEDMGNGCFKIYHKCD
NACIESIRNGTYDHDIYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNT
RCNICI

>gi198991137|gb|ABF60581| /Avian/HA/H3N2/Canada/1976/// hemagglutinin
[Influenza A virus (A/duck/Alberta/78/1976 (H3N2)) ]
MKTIIVLSYFFCLALSQDYSESNNSTATLCLGHHAVPNGTIVKTITDDQIEVTNATELVQSSSTGKICNN
PHRILDGRDCTLIDALLGDPHCDVFQDETWDLYVERSSAFSNCYPYDVPDYDSLRSLVASSGTLEFITEG
FTWTGVTQONGGSNACKRGPASGEFFSRLNWLTKSGSTYPVLNVTMPNNDNEFDKLYVWGVHHPSTNQEQTNL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGQSGRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDMPFONVNKITYGACPKYVKQGTLKLATGMRNVPEKQTRGLFGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSDNAELLVALENQHTIDLTDSEMNKLFEKTRROQLRENAEVMGNGCEFKIYHKCD
NACIESIRNGTYDHDIYRDEALNNREFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNTI
RCNICI

>gi|82652543|gb|ABB87377| /Avian/HA/H3N2/Canada/1976/08/13/
hemagglutinin[Influenza A virus (A/pintail duck/ALB/86/1976 (H3N2))]
MKTIIVLSYFFCLALSQDYSESNNSTATLCLGHHAVPNGTIVKTITDDQIEVTNATELVQSSSTGKICNN
PHRILDGRDCTLIDALLGDPHCDVFQDETWDLYVERSSAFSNCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTONGGSNACKRGPASGFEFSRLNWLTKSGSTYPVLNVTMPNNDNFDKLYVWGVHHPSTNQEQTNL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGQSGRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKQGTLKLATGMRNVPEKQTRGLEGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRRQLRENAEDMGNGCFKIYHKCD
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NACIESIRNGTYDHDIYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNI
RCNICT

>gi|60757|gb|CAA24271| /Avian/HA/H3N8/Ukraine/1963/// unnamed protein
product [Influenza A virus (A/duck/Ukraine/1963 (H3N8)) ]
MKTVIALSYILCLTFGQDLPGNDNSTATLCLGHHAVPNGTIVKTITDDQIEVTITNATELVQSSSTGKICNN
PHRILDGRACTLIDALLGDPHCDVFOQNETWDLEVERSNAFSNCYPYDIPDYASLRSLVASSGTLEFITEG
FTWTGVTQONGGSSACKRGPANGEFFSRLNWLTKSESAYPVLNVTMPNNDNFDKLY IWGVHHPSTNQEQTNL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGOQPGRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKONTLKLATGMRNVPEKQTRGLFEGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINRKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLADSEMNKLFEKTRRQLRENAEDMGNGCEFKIYHKCD
NACIESIRNGTYDHDIYRDEALNNRFQIKGVELKSGYKDWILWISFAISCLLLCVVLLGFIMWACQRGNTI
RCNICI

>gi11118420992|gb|BAF37221| /Human/HA/H3N2/Japan/1968/// hemagglutinin
[Influenza A virus (A/Aichi/2/1968 (H3N2)) ]
MKTITIALSYIFCLAIGQDLPGNDNSTATLCLGHHAVPNGTLVKTITDDQIEVTNATELVQSSSTGKICNN
PHRILDGIDCTLIDALLGDPHCDVFONETWDLEVERSKAFSNCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTONGGSNACKRGPSSGFFSRLNWLTKSGSTYPVLNVTMPNNDNFDKLY IWGVHHPSTNQEQTSL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVGGLSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKONTLKLATGMRNVPEKQTRGLEGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRROQLRENAEDMGNGCEKIYHKCD
NACIESIRNGTYDHDVYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNT
RCNICI

>gi|126567435|gb|BAF48361| /Human/HA/H3N2/Japan/1968/// haemagglutinin
[Influenza A virus (A/Aichi/2/1968 (H3N2)) ]
MKTITALSYIFCLALGQDLPGNDNSTATLCLGHHAVPNGTLVKTITDDQIEVTNATELVQSSSTGKICNN
PHRILDGIDCTLIDALLGDPHCDVFOQNETWDLEVERSKAFSNCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTQNGGSNACKRGPGSGEFFSRLNWLTKSGSTYPVLNVTMPNNDNFDKLY IWGVHHPSTNQEQTSL
YVQASGRVTVSTRRSQQTIIPNIESRPWVRGLSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKONTLKLATGMRNVPEKQTRGLEGA
TIAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRROQLRENAEDMGNGCEFKIYHKCD
NACIESIRNGTYDHDVYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNI
RCNICI

>gi1114009692|gb|AAK51718| /Human/HA/H3N2/Hong Kong/1968///
hemagglutinin[Influenza A virus (A/Hong Kong/1/1968 (H3N2)) ]
MKTITALSYIFCLALGODLPGNDNSTATLCLGHHAVPNGTLVKTITDDQIEVINATELVQSSSTGKICNN
PHRILDGIDCTLIDALLGDPHCDVFONETWDLEVERSKAFSNCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTQONGGSNACKRGPGSGFESRLNWLTKSGSTYPVLNVTMPNNDNFDKLYIWGVHHPSTNQEQTSL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGLSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKONTLKLATGMRNVPEKQTRGLFGA
TIAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRRQLRENAEDMGNGCFKIYHKCD
NACIESIRNGTYDHDVYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNI
RCNICI

>gi1180977928|gb|ABB54514| /Human/HA/H3N2/USA/1968/// hemagglutinin
[Influenza A virus (A/Memphis/1/68 (H3N2)) ]
MKTITIALSYIFCLALGQDLPGNDNSTATLCLGHHAVPNGTLVKTITDDQIEVTINATELVQSSSTGKICNN
PHRILDGINCTLIDALLGDPHCDVFQDETWDLEVERSKAFSNCYPYDVPDYASLRSLVASSGTLEFITEG
FTWTGVTONGGSNACKRGPGSGFFSRLNWLTKSGSTYPVLNVTMPNNDNFDKLY IWGVHHPSTNQEQTSL
YVQASGRVTVSTRRSQQTIIPNIGSRPWVRGLSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTGK
SSIMRSDAPIDTCISECITPNGSIPNDKPFONVNKITYGACPKYVKONTLKLATGMRNVPEKQTRGLFEGA
IAGFIENGWEGMIDGWYGFRHONSEGTGQAADLKSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEG
RIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTRROQLRENAEDMGNGCEFKIYHKCD
NACIESIRNGTYDHDVYRDEALNNRFQIKGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRGNTI
RCNICI
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>gi|4240448|gb|AAD13572| /Avian/HA/H5N1/USA/1981/// hemagglutinin H5
[Influenza A virus (A/duck/Minnesota/1525/81 (H5N1)) ]
MERIVIALAIISVVKGDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKEHNGKLCSLKGVRPLILKD
CSVAGWLLGNPMCDEFLNVPEWSYIVEKDNPVNGLCYPGDFNDYEELKHLMSSTNHFEKIQIIPRSSWSN
HDASSGVSSACPYNGRSSFEFRNVVWLIKKNNAYPTIKRTYNNTNMEDLLILWGIHHPNDAAEQTKLYQNS
NTYVSVGTSTLNQRSIPEIATRPKVNGOQSGRMEFFWTILRPNDAISFESNGNFIAPEYAYKIVKKGDSAM
MKSELEYGNCNTKCQTPVGAINSSMPFHNVHPLTIGECPKYVKSDKLVLATGLRNVPQRETRGLEFGAIAG
FIEGGWQGMVDGWYGYHHSNRQGSGYAADKESTQKAIDGITNKVNSI IDKMNTQFEAVGKEFNNLERRIE
NLNKKMEDGFIDVWTYNAELLVLMENERTLDFHDSNVRNLYDKVRLOQLRDNAKELGNGCFEFYHKCDNEC
MESVRNGTYDYPQYSEESRLNREEIDGVKLESMGTYQILSIYSTVASSLALAIMVAGLSFWMCSNGSLQC
RICI

>gi]6048757|gb|AAF02306| /Avian/HA/H5N1/Hong Kong/1997/// hemagglutinin
[Influenza A virus (A/Duck/Hong Kong/p46/97 (HS5NL1))]
VKMEKIVLLLATVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILERTHNGKLCDLNGVKPLIL
RDCSVAGWLLGNPMCDEFINVPEWSYIVEKASPANDLCYPGNENDYEELKHLLSRINHFEKIQIIPKSSW
SNHDASSGVSSACPYLGRSSFFRNVVWLIKKNSAYPTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQ
NPTTYISVGTSTLNQRLVPEIATRPKVNGOQSGRMEFFWT ILKPNDAINFESNGNFIAPEYAYKIVKKGDS
TIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNTPQRERRRKKRGL
FGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSI INKMNTQFEAVGREENN
LERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLOLRDNAKELGNGCFEFYH
KCDNECMESVKNGTYDYPQYSEEARLNREEISGVKLESMGTYQILSIYSTVASSLALAIMVAGLSLWMCS
NGSLQCRICI

>gi|47156281|gb|AAT12028| /Avian/HA/H5N1/China/1999///
hemagglutinin[Influenza A virus (A/duck/Guangxi/07/1999 (H5N1)) ]
MEKIVLLLAIVSLVESDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCNLNGVKPLILRD
CSVAGWLLGNPMCDEFINVPEWSYIVEKASPANDLCYPGDLNDYEELKHLLSSTNHFEKIQI IPKNSWSN
HDASSGVSSACPYHGRSSFFRNVVWLTKKNSAYPTIKRSYNNTNPEDLLILWGIHHPNDAAEQTKLYQNP
TTYVSVGTSTLNQRLVPEIATRPKVNGOSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAT
MKSELEYSNCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNTPQREKRRKKRGLFG
ATAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLE
RRIENLNKKMEDGFLDVWTYNAELLVLMENERTLYFHDSNVKDLYDKVRLOLRDNAKELGNGCFEFYHKC
DNECMESVRNGTYDYPQYSEEARLNREEISGVKLESMGTYQILSIYSTVASSLALAIMVAGLSLWMCSNG
SLQCRICI

>gi]47156297|gb|AAT12036| /Avian/HA/H5N1/China/2000///
hemagglutinin[Influenza A virus (A/duck/Zhejiang/11/2000 (H5N1)) ]
MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLNGVKPLILRD
CSVAGWLLGNPMCDEFTNVPEWSYIVEKANPANDLCYPGDENDYEELKHLLSRINHFEKIQIIPKSSWSN
HDASSGVSSACPYHGRSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNP
TTYISVGTSTLNQRLVPEIATRPKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAT
MKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNTPQRERRRKKRGLFG
ATAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSTIDKMNTQFEAVGREFNNLE
RRIESLNKKMEDGEFLDVWTYNAELLVLMENERTLDEFHDSNVKNLYDKVRLOLRDNAKELGNGCFEFYHKC
DNECMESVKNGTYDYPQYSEEARLNREEISGVKLESMGTYQILSIYSTVASSLALATIMVAGLSLWMCSNG
SLQCRICI

>gi|2865380|gb|AAC40508| /Human/HA/HS5N1/Hong Kong/1997/// hemagglutinin
[Influenza A virus (A/Hong Kong/156/97 (H5N1))]
MERTVLLLATVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDI LERTHNGKLCDLNGVKPLILRD
CSVAGWLLGNPMCDEFINVPEWSYIVEKASPANDLCYPGNENDYEELKHLLSRINHFEKIQIIPKSSWSN
HDASSGVSSACPYLGRSSFFRNVVWLIKKNSAYPTIKRSYNNTNQEDLLVLWGVHHPNDAAEQTKLYQNP
TTYISVGTSTLNQRLVPEIATRPKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTI
MKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNTPQRERRRKKRGLFG
ATAGFIEGGWQGMVDGWYGYHHSNEQGSCYSADKESTQKAIDGVTNKVNSIINKMNTQFEAVGREFNNLE
RRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKC
DNECMESVKNGTYDYPQYSEEARLNREEISGVKLESMGTYQILSIYSTVASSLALAIMVAGLSLWMCSNG
SLQCRICI

>gi|45453834|gb|AAS65618| /Human/HA/HS5N1/Thailand/2004/// hemagglutinin
[Influenza A virus (A/Thailand/2 (SP-33)/2004 (H5N1))]
MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRD
CSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHLLSRINHFEKIQIIPKSSWSS
HEVSLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNP
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TTYISVGTSTLNQRLVPRIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTI
MKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNSPQRERRRKKRGLEG
ATIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAAAKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLE
RRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLKDNAKELGNGCFEFYHKC
DNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGIYQILSIYSTVASSLALAIMVAGLSLWMCSNG
SLQOCRICI

>gi|50296051|gb|AAT73273| /Human/HA/HS5N1/Viet Nam/2004/// hemagglutinin
[Influenza A virus (A/Viet Nam/1194/2004 (H5N1)) ]
MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRD
CSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHLLSRINHFEKIQITPKSSWSS
HEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNP
TTYISVGTSTLNQRLVPRIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTI
MKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNSPQRERRRKKRGLFG
ATAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLE
RRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKC
DNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGIYQILSIYSTVASSLALAIMVAGLSLWMCSNG
SLOCR

>gi 159144903 |gb|ABW90126| /Human/HA/H5N1/Viet Nam/2004/// hemagglutinin
[Influenza A virus (A/Viet Nam/1203/2004 (H5N1)) ]
MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKKHNGKLCDLDGVKPLILRD
CSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHLLSRINHFEKIQIIPKSSWSS
HEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKGSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNP
TTYISVGTSTLNQRLVPRIATRSKVNGQOSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTI
MKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNSPOQRETRGLFGAIAG
FIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSI IDKMNTQFEAVGREFNNLERRIE
NLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLOLRDNAKELGNGCFEFYHKCDNEC
MESVRNGTYDYPQYSEEARLKREEISGVKLESIGIYQILSIYSTVASSLALATMVAGLSLWMCSNGSLQC
RICI

>gi1111596242|gb|AAG38534| /Avian/HA/H5N3/Malaysia/1997/// hemagglutinin
[Influenza A virus (A/duck/Malaysia/F119-3/97 (H5N3))]
MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCSLNGVKPLILRD
CSVAGWLLGNPMCDEFLNVPEWSY IVEKDNPVNGLCYPGDFNDYEELKHLLSSTNHFEKIRIIPRSSWSN
HDASSGVSSACPYNGRSSFFRNVVWLIKKNNAYPTIKRSYNNTNQEDLLILWGIHHPNDAAEQTKLYQONP
TTYVSVGTSTLNQRSVPEIATRPKVNGOQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGGSATI
MKSGLEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSGRLVLATGLRNVPQRETRGLFGAIAG
FIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGITNKVNSIIDKMNTQFEAVGKEFNNLERRIE
NLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLOLRDNAKELGNGCFEFYHKCDNEC
MESVKNGTYDYPQYSEEARLNREEISGVKLESMGIYQILSIYSTVASSLALATIMIAGLSFWMCSNGSLQC
RICI
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Lampiran 4. Hasil Mutiple Alignment
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LIWLVKKGNS
LIWLVKKGNS
LIWLVKKGNS
LIWLVKKGNS
MVWLTKKGSN
MVWLTTKGSN
MVWLTMKGSN
MVWLTKKGSN
MVWLTEKGSN
MVWLTKEGSD
MVWLTKKGSD
MVWLTKKGSN
LNWLTKSGST
LNWLTKSGST
LNWLTKSGST
LNWLTKSESA
LNWLTKSGST
LNWLTKSGST
LNWLTKSGST
LNWLTKSGST
VVWLIKKNNA
VVWLIKKNSA
VVWLTKKNSA
VVWLIKKNST
VVWLIKKNSA
VVWLIKKNST

YEELREQLSS
YEELKHLLSS
YEELKLLLSS
YEELKHLLSS
YEELKHLLTR
YEELKHLLSS
YEELKHLLSS
YEELKHLLSS
YEELKHLLSS
YASLRSLVAS
YDSLRSLVAS
YASLRSLVAS
YASLRSLVAS
YASLRSLVAS
YASLRSLVAS
YASLRSLVAS
YASLRSLVAS
YEELKHLMSS
YEELKHLLSR
YEELKHLLSS
YEELKHLLSR
YEELKHLLSR
YEELKHLLSR
YEELKHLLSR
YEELKHLLSR
YEELKHLLSS

* * .

R |
165
YPKLSKSYTN
YPKLSKSYTN
YPKLSKSYTN
YPKLSKSYTN
YPKLSKSYVN
YPKLSKSYVN
YPKLSKSYVN
YPKLKNSYVN
YPKLSKSYVN
YPKLSKSYVN
YPKLSKSYVN
YPKLSKSYVN
YPKLSKSYIN
YPKLSKSYIN
YPKLSKSYIN
YPKLSKSYIN
YPIAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVAKGSYNN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPVLNVTMPN
YPTIKRTYNN
YPTIKRSYNN
YPTIKRSYNN
YPTIKRSYNN
YPTIKRSYNN
YPTIKRSYNN

VSSFERFEIF
VTHFEKVKIL
VTHFEKVKIL
VTHFEKVKIL
VTHFEKIKIL
VTHFEKVKIL
VKHFEKVKIL
VKHFEKVKIL
VKHFEKVKIL
SG---TLEFI
SG---TLEFI
SG---TLEFI
SG---TLEFI
SG---TLEFI
SG---TLEFI
SG---TLEFI
SG---TLEFI
TNHFEKIQIT
INHFEKIQIT
TNHFEKIQIT
INHFEKIQIT
INHFEKIQIT
INHFEKIQIT
INHFEKIQII
INHFEKIQITI
TNHFEKIRII

S SO
175
NKGKEVLVLW
NKGKEVLVLW
NKGKEVLVIW
NKGKEVLVLW
NKGKEVLVLW
NKGKEVLVLW
NKGKEVLVLW
KKGKEVLVLW
NKGKEVLVLW
NKGKEVLVLW
NKGKEVLVLW
NKGKEVLVLW
DKGKEVLVLW
DKGKEVLVLW
DKGKEVLVLW
DKGKEVLVLW
TSGEQMLIIW
TNGEQILIIW
TNGEQILIIW
TSGEQMLVIW
TSGEQMLIIW
TSGEQMLIIW
TSGEQMLIIW
TSGEQMLIIW
NDNFDKLYIW
NDNEFDKLYVW
NDNEFDKLYVW
NDNEFDKLYIW
NDNEFDKLYIW
NDNFDKLYIW
NDNEDKLYIW
NDNFDKLYIW
TNMEDLLILW
TNQEDLLVLW
TNPEDLLILW
TNQEDLLVLW
TNQEDLLVLW
TNQEDLLVLW



gi]5029605
gi11591449
gi|l1159624
Clustal Co

gil4585161
gil221300]
gi|4585169
gil1135311
gi|4325018
gi 4325020
gi 4325039
gil8977932
gil1571684
gi|8994138
gi|1585252
gi|1584266
gil2375118
gi 12376596
gil2376596
gi 12376596
gil408553]
gil408521|
gi|7809744
9il408599]
9111892304
gi|324146|
gi19448152
gi|2645338
gi 18265466
gi|9899113
gi 8265254
gil607571g
9i|1184209

gill265674
gi111400969
gi|8097792
gil|4240448
gi|6048757
gil4715628
gil4715629
gil2865380
gi|4545383
gil5029605
gi]1591449
gil1159624
Clustal Co

gil4585161
gil221300]
gi|4585169
gil1135311
gi|4325018
gi 4325020
gi 4325039
gil8977932
gil1571684
gi|8994138
gi|1585252
gi|1584266
gi|2375118
gi|2376596
gi|2376596

PK-SSWSSHE
PK-SSWSSHE
PR-SSWSNHD

*

R
185
GVHHPPSVSE
GVHHPPSVSE
GVHHPPTADE
GVHHPPTTNE
GVHHPPTGTD
GVHHPPTGTD
GVHHPPTGTD
GIHHPPNSKE
GVHHPPTSTD
GVHHPPTSTD
GVHHPPTSTX
GVHHPPTSTD
GIHHPSTSAD
GIHHPSTSAD
GIHHPSTSAD
GIHHPSTSAD
GVHHPNDETE
GVHHPNDETE
GIHHPNDETE
GIHHPNDDTE
GVHHPNDETE
GVHHPIDETE
GVHHPNDETE
GVHHPIDETE
GVHHPSTNQE
GVHHPSTNQE
GVHHPSTNQE
GVHHPSTNQE
GVHHPSTNQE

GVHHPSTNQE
GVHHPSTNQE
GVHHPSTNQE
GIHHPNDAAE
GIHHPNDAAE
GIHHPNDAAE
GIHHPNDAAE
GVHHPNDAAE
GIHHPNDAAE
GIHHPNDAAE
GIHHPNDAAE
GIHHPNDAAE

* .k kK

P
245
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTIIFEANGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DTITFEATGN
DKITFEATGN
DKITFEATGN
DKITFEATGN

Studi

ASLGVSSACP
ASLGVSSACP
ASSGVSSACP

* . kK

R
195
QQOSLYQNADA
QQSLYQNADA
QOSLYQNADA
QOSLYQNADA
QQOSLYQONADA
QQSLYQNADA
QQOSLYQONADA
QONLYQONENA
QQOSLYQONADA
QOSLYQNADA
QQSLYQNADA
QQOSLYQONADA
QOSLYQONADA
QQOSLYQONADA
QQOSLYQNADA
QQOSLYQONADA
QRTLYQNVGT
QRTLYQONVGT
QRTLYQNVGT
ORTLYQNVGT
QRTLYQNVGT
QRTLYQNVGT
ORTLYQNVGT
QITLYQNVGT
QTNLYVQASG
QTNLYVQASG
QTNLYVQASG
QTNLYVQASG
QTSLYVQASG

QTSLYVQASG
QTSLYVQASG
QTSLYVQASG
QTKLYQNSNT
QTKLYQONPTT
QTKLYQNPTT
QTKLYQNPTT
QTKLYONPTT
QTKLYQNPTT
QTKLYQNPTT
QTKLYQNPTT
QTKLYQNPTT

* * *

R N |

255
LIAPWYAFAL
LIAPWYAFAL
LIAPWYAFAL
LIAPWYAFAL
LIAPWYAFAL
LIAPWYAFAL
LIAPWYAFAL
LIAPMYAFAL
LVAPRYAFAL
LVAPRYAFAL
LVAPRYAFAL
LVAPRYAFAL
LVVPRYAFAM
LVVPRYAFAM
LVVPRYAFAM

identifikasi.

YQGKSSFFRN
YQGKSSFFEFRN
YNGRSSFFRN

* .

R
205
YVSVGSSKYN
YVSVGSSKYN
YVSVGSSKYN
YVSVGSSKYN
YVSVGSSKYN
YVSVGSSKYN
YVSVGSSKYN
YVSVVTSNYN
YVSVGSSKYD
YVSVGSSKYD
YVSVGSSKYN
YVSVGSSKYY
YVEVGSSRYS
YVEVGSSRYS
YVEVGSSRYS
YVEVGSSRYS
YVSIGTSTLN
YVSVGTSTLN
YVSVGTSTLN
YVSVGTSTLN
YVSVGTSTLN
YVSVGTSTLN
YVSVGTSTLN
YVSVGTSTLN
RVTVSTRRSQ
RVTVSTRRSQ
RVTVSTRRSQ
RVTVSTRRSQ
RVTVSTRRSQ

RVTVSTRRSQ
RVTVSTRRSQ
RVTVSTRRSQ
YVSVGTSTLN
YISVGTSTLN
YVSVGTSTLN
YISVGTSTLN
YISVGTSTLN
YISVGTSTLN
YISVGTSTLN
YISVGTSTLN
YVSVGTSTLN

N |

265
NKGSDSGIIT
NKGSDSGIIT
NKDSGSGIIT
NKGSDSGIIT
NRGSGSGIIT
NRGSGSGIIT
NRGSGSGIIT
SRGFGSGIIT
NRGSESGIIT
NRGSESGIIT
NKGSGSGVIT
NRGSGSGIIT
ERNAGSGIII
ERNAGSGIITI
ERNAGSGIIT

VVWLIKKNST
VVWLIKKNST
VVWLIKKNNA

* .

R
215
RRFAPETAAR
RRFAPETAAR
RRFTPEIAAR
RRFTPEIAAR
RRFTPEIAAR
RRFTPEIAAR
RREFTPEIAAR
RRFTPEIAER
RREFTPETIAAR
RRFTPEIAAR
RRFTPEIAAR
RRFTPEIAAR
KKFKPEIAIR
KKFKPEIAIR
KKFKPEIAIR
KKFKPEIAIR
KRSIPVIATR
KRSIPEIATR
KRSTPEIATR
KRSIPEIATR
KRSTPEIATR
KRSTPEIATR
KRSTPEIATR
KRSTPEIATR
QTIIPNIGSR
QTIIPNIGSR
QTIIPNIGSR
QTIIPNIGSR
QTTIPNIGSR

QTIIPNIESR
QTIIPNIGSR
QTIIPNIGSR
QRSIPEIATR
QRLVPEIATR
QRLVPEIATR
QRLVPEIATR
QRLVPEIATR
QRLVPRIATR
QRLVPRIATR
QORLVPRIATR
QRSVPEIATR

* % *

B . [

275
SDAPVHNCDT
SDAPVHNCDT
SDAPVHNCDT
SDAPVHNCDT
SDAPVHDCNT
SDAPVHDCNT
SDAPVHDCNT
SNASMHECNT
SDAPVHDCDT
SDAPVHDCDT
SDAPVHDCDT
SNAPVHDCDT
SDTPVHDCNT
SDTPVHDCNT
SDTPVHDCNT

YPTIKRSYNN
YPTIKGSYNN
YPTIKRSYNN

* * . *

R
225
PKVRGQAGRM
PEVRGQAGRM
PKVRGQAGRM
PKVRGQAGRM
PKVRDQAGRM
PKVRGQAGRM
PKVRDQAGRM
PKVRDQAGRM
PKVRGQAGRM
PKVRGQAGRM
PKVRGQAGRM
PKVRGQAGRM
PKVRDQEGRM
PKVRDXEGRM
PKVRGQEGRM
PKVRDQEGRM
PKVNGQGGRM
PKVNGQGGRM
PKVNGQGGRM
PKVNGQGGRM
PKVNGLGSRM
PKVNGQGGRM
LKVNGQGGRM
PKVNGLGSRM
PWVRGQSGRI
PWVRGQSGRI
PWVRGQSGRI
PWVRGQPGRI
PWVGGLSSRI

PWVRGLSSRI
PWVRGLSSRI
PWVRGLSSRI
PKVNGQSGRM
PKVNGQSGRM
PKVNGQSGRM
PKVNGQSGRM
PKVNGQSGRM
SKVNGQSGRM
SKVNGQSGRM
SKVNGQSGRM
PKVNGQSGRM

* *:

_ A I
285
RCQTPHGALN
RCQTPHGALN
KCQTPRGALN
KCQTPHGALN
KCQTPHGAIN
KCQTPHGAIN
KCQTPHGAIN
KCQTPLGAIN
KCQTPHGAIN
KCQTPHGAIN
KCQTPHGAIN
KCQTPHGAIN
TCQTPKGAIN
TCQTPKGAIN
TCQTPKGAIN

.., Ramdhan, FMIPA Ul, 2009

TNQEDLLVLW
TNQEDLLVLW
TNQEDLLILW

* e %

R
235
NYYWTLLDQG
NYYWTLLDQG
NYYWTLLDQG
NYYWTLLDQG
NYYWTLLEPG
NYYWTLLEPG
NYYWTLLEPG
NYYWTLLKPG
NYYWTLLEPG
NYYWTLLEPG
NYYWTLLEPG
NYYWTLLEPG
NYYWTLVEPG
NYYWTLVEPG
NYYWTLVEPG
NYYWTLVEPG
EFSWTILDIW
EFSWTLLDMW
EFSWTLLDMW
EFSWTLLETW
EFSWILLDMW
EFSWTLLDMW
EFSWTLLDMW
EFSWTLLDMW
SIYWTIVKPG
SIYWTIVKPG
SIYWTIVKPG
SIYWTIVKPG
SIYWTIVKPG

SIYWTIVKPG
SIYWTIVKPG
SIYWTIVKPG
EFFWTILRPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN
EFFWTILKPN

*

R
295
SSLPFQNVHP
SSLPFQONVHP
SSLPFQNIHP
SSLPFQNVHP
SSLPFQNIHP
SSLPFQONIHP
SSLPFQNIHP
SSLPYQNIHP
SSLPFQNIHP
SSLPFQNIHP
SSLPFQONIHP
SSLPFQNVHP
TSLPFQONIHP
TSLPFQONIHP
TSLPFQONIHP

73



74

gil2376596
gil408553|
gi|408521|
gi| 7809744
gil408599|
gil11892304
gil324146|
gil9448152
gil2645338
gil8265466
gil9899113
gil8265254
gil60757|g
gil1184209
gill265674
gil1400969
gi18097792
gil4240448
gil6048757
gil4715628
gil4715629
gil2865380
gi|14545383
gil5029605
gil1591449
gil|1159624
Clustal Co

gil4585161
gi1221300]
9114585169
gi|1135311
9i14325018
gi 14325020
9i 14325039
gi18977932
gil1571684
9118994138
gi|1585252
gi11584266
gi|2375118
9i 12376596
9112376596
9i12376596
gi1408553]
gil408521|
gi|7809744
9i1408599|
gi11892304
gi|324146|
gi19448152
gi|2645338
9118265466
gi19899113
gi 18265254
gil60757|g
9i11184209
gi|1265674
9111400969
gi[8097792
gi|4240448
gi16048757
gi|4715628
9i14715629
9112865380
gi14545383

DKITFEATGN
DTINFESTGN
DTINFESTGN
DTINFESTGN
DVINFESTGN
DTINFESTGN
DTINFESTGN
DTINFESTGN
DTINFESTGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DVLVINSNGN
DAISFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN
DAINFESNGN

*x . e kK

I o
305
ITIGECPKYV
ITIGECPKYV
ITIGECPKYV
ITIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
VTIGECPKYV
ITIGKCPKYV
ITIGKCPKYV
ITIGKCPKYV
ITIGKCPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
ITYGACPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV
LTIGECPKYV

LVVPRYAFAM
LIAPEYGFRI
LIAPEYGFKI
LIAPEYGFKI
LIAPEYGFKI
LIAPEYGFKI
LIAPEYGFKI
LIAPEYGFKI
LIAPEYGFKI
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
LIAPRGYFKM
FIAPEYAYKI
FIAPEYAYKI
FIAPEYAYKI
FIAPEYAYKI
FIAPEYAYKI
FIAPEYAYKI
FIAPEYAYKT
FIAPEYAYKI
FIAPEYAYKI

G Tl

R
315
KSTKLRMATG
KSTKLRMATG
KSTKLRMATG
KSTKLRMATG
RSTKLRMATG
RSTKLRMATG
RSTKLRMATG
RSAKLRMVTG
KSTKLRMVTG
KSTKLRMVTG
KSTKLRMATG
KSTKLRMVTG
KSTKLRLATG
KSTKLRLATG
KSTKLRLATG
KSTKLRLATG
KSERLVLATG
KSEKLVLATG
KSEKLVLATG
KSDRLVLATG
KSEKLVLATG
KSEKLVLATG
KSEKLVLATG
KSEKLVLATG
KONSLKLATG
KQGTLKLATG
KQGTLKLATG
KONTLKLATG
KONTLKLATG
KONTLKLATG
KONTLKLATG
KONTLKLATG
KSDKLVLATG
KSNRLVLATG
KSNRLVLATG
KSNRLVLATG
KSNRLVLATG
KSNRLVLATG

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009

EKNAGSGIII
SKRGSSGIMK
SRRGNSGIMK
SKRGSSGIMK
SKRGSSGIMK
SKRGSSGIMK
SKRGSSGIMK
SKRGSSGIMK
SKRGSSGIMK
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
R-TGKSSIMR
VKKGDSAMMK
VKKGDSTIMK
VKKGDSAIMK
VKKGDSAIMK
VKKGDSTIMK
VKKGDSTIMK
VKKGDSTIMK
VKKGDSTIMK
VKKGGSAIMK

*

I - o
325
LRNVPSIQ-—
LRNVPSIQ--
LRNVPSIQ-—
LRNVPSIQ-—
LRNIPSIQ--
LRNIPSIQ--
LRNIPSIQ--
LRNIPSIQ-—
LRNIPSIQ--
LRNIPSIQ--
LRNIPSIQ--
LRNIPSIQ--
LRNVPSIQ--
LRNVPSIQ--
LRNVPSIQ--
LRNVPSIQ-—
LRNVPQIE-—
LRNAHKME -—
LRNVPOME -—
LRNVPQIE-—
LRNVPQIE--
LRNVPQIE-—
LRNVPQIE--
LRNVPQIE--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
MRNVPEKQ--
LRNVPQRE--
LRNTPQRERR
LRNTPQREKR
LRNTPQRERR
LRNTPQRERR
LRNSPQRERR

SDTPVHDCNT
TEGTLENCET
TEGTLENCET
TEGTLENCET
TEKTLENCET
TEGTLENCET
TEGTLENCET
TEGTLENCET
TEGTLENCET
SDAPIDTCVS
SDAPIDTCIS
SDAPIDTCIS
SDAPIDTCIS
SDAPIDTCIS
SDAPIDTCIS
SDAPIDTCIS
SDAPIDTCIS
SELEYGNCNT
SELEYGNCNT
SELEYSNCNT
SELEYGNCNT
SELEYGNCNT
SELEYGNCNT
SELEYGNCNT
SELEYGNCNT
SGLEYGNCNT

*

. ... |
335
—-SRGLFGAI
——-SRGLFGAI
—-SRGLFGAI
—-SRGLFGAI
—--SRGLFGAT
——SRGLFGAI
——-SRGLFGAI
—-—-SRGLFGAI
--SRGLFGAI
--SRGLFGAI
——-SRGLFGAI
——-SRGLFGAI
—--SRGLFGAI
—-—SRGLFGATI
--SRGLEFGAI
——-SRGLFGAI
——SRGLFGAI
--SRGLFGAI
——-SRGLFGAI
--SRGLEFGAI
--SRGLFGAI
--SRGLFGAI
—--SRGLFGAI
--SRGLEFGAT
——TRGLFGAI
--TRGLFGAI
—--TRGLFGAI
—--TRGLFGAI
—-—-TRGLFGAI
—--TRGLFGAI
--TRGLFGAI
—--TRGLFGAI
—--TRGLFGAI
RKKRGLFGAT
RKKRGLFGAT
RKKRGLFGATI
RKKRGLFGATI
RKKRGLFGAT

TCQTPKGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
KCQTPLGAIN
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
ECITPNGSIP
KCQTPVGAIN
KCQTPMGAIN
KCQTPIGAIN
KCQTPMGAIN
KCQTPMGAIN
KCQTPMGAIN
KCQTPMGAIN
KCQTPMGAIN
KCQTPMGAIN

* kK k. .

R |
345
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWTG
AGFIEGGWQG
AGEFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIENGWEG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG

TSLPFQONIHP
TTLPFHNVHP
TTLPFHNVHP
TTLPFHNVHP
TTLPFHNIHP
TTLPFHNVHP
TTLPFHNVHP
TTLPFHNVHP
TTLPFHNVHP
NDKPEFQNVNK
NDMPFQNVNK
NDKPFQNVNK
NDKPFQONVNK
NDKPFQNVNK
NDKPEFQNVNK
NDKPFQONVNK
NDKPEFQNVNK
SSMPFHNVHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP
SSMPFHNIHP

Koo oo Ko o

e~
355
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
MIDGWYGYHH
LIDGWYGYHH
LIDGWYGYHH
MIDGWYGYHQ
MIDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MIDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MIDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MIDGWYGFRH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH



gi]5029605
gi11591449
gi|l1159624
Clustal Co

gil|4585161
gil221300]
gi|4585169
gil1135311
gil|4325018
gi|4325020
gi|4325039
gi|8977932
gil1571684
gi|8994138
gil1585252
gil|1584266
gil2375118
gil2376596
gil2376596
gil2376596
gil408553]
gil408521]
gi| 7809744
gil408599]
gil1892304
gil|324146]
gi|9448152
gil2645338
gi|8265466
gil9899113
gil8265254
gil|60757|g
gil1184209
gill265674
gil1400969
gi|8097792
gil4240448
gi|6048757
gil4715628
gil4715629
gil2865380
gi 4545383
gil5029605
gil1591449
gil1159624
Clustal Co

gil4585161
gi|221300]
9114585169
gil1135311
gi14325018
gi 14325020
9114325039
gi|8977932
gil1571684
gi|8994138
gi|1585252
9111584266
gil2375118
9112376596
gi|2376596
9112376596

LTIGECPKYV
LTIGECPKYV
LTIGECPKYV

ek kK Kk Kk kK

R
365
ONEQGSGYAA
QONEQGSGYAA
ONEQGSGYAA
QONEQGSGYAA
QNEQGSGYAA
QONEQGSGYAA
QNEQGSGYAA
ONEQGSGYAA
ONGQGSGYAA
ONGQGSGYAA
ONGQGSGYAA
ONGQGSGYAA
ONEQGSGYAA
ONEQGSGYAA
ONEQGSGYAA
ONEQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
SNDQGSGYAA
ONSEGTGQAA
ONSEGTGQAA
ONSEGTGQAA
ONSEGTGQAA
QONSEGTGQAA
ONSEGTGQAA
ONSEGTGQAA
ONSEGTGQAA
SNRQGSGYAA
SNEQGSGYAA
SNEQGSGYAA
SNEQGSGYAA
SNEQGSCYSA
SNEQGSGYAA
SNEQGSGYAA
SNEQGSGYAA
SNEQGSGYAA

K e k. .k

... | N
425
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLNVWTYNA

GFLDIWTYNA
GFLDIWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDIWTYNA
GFLDIWTYNA
GFLDIWTYNA
GFLDIWTYNA
GFLDIWTYNA

Studi

KSNRLVLATG
KSNRLVLATG
KSGRLVLATG

* . kK

R
375
DQKSTQNAID
DOKSTQNAID
DQKSTQNAID
DOKSTQSAID
DQKSTQNAID
DOKSTQNAID
DQKSTQNAID
DQKSTQNAIN
DQKSTQNAID
DQKSTQNAID
DOKSTQNAID
DQKSTQKAID
DLKSTQNAID
DLKSTQNAID
DLKSTQNAID
DLKSTQNAID
DKESTQKAID
DKESTQKAVD
DKESTQKAVD
DKESTQKAID
DKESTQKAFD
DKESTQKAFD
DKESTQKAFD
DKESTQKAFD
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DLKSTQAAID
DKESTQKAID
DKESTQKAID
DKESTQKAID
DKESTQKAID
DKESTQKAID
AKESTQKAID
DKESTQKAID
DKESTQKAID
DKESTQKAID

e kKK Kk .

. |
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ELLVLLENER
ELLVLLENER
ELLVLLENER
ELLVLLENER

ELLVLLENER
ELLVLLENER
ELLVLLENER
EXLVLLENER
ELLVLLENER
ELLVLLENER
ELLILLENER
ELLILLENER
ELLILLENER
ELLVLLENER

identifikasi.

LRNSPQRERR
LRNSPQRE--
LRNVPQRE--

. kK

R
385
GITSKVNSVI
GITSKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNTVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
EITNKVNSVI
EITNKVNSVI
EITNKVNSVI
EITNKVNSVI
GITNRVNSVI
GITNKVNSVI
GITNKVNEVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
GITNKVNSVI
QINGKLNRVI
QINGKLNRVI
QINGKLNRVI
QINRKLNRVI
QINGKLNRVI
QINGKLNRVI
QINGKLNRVI
QINGKLNRVI
GITNKVNSITI
GVTNKVNSII
GVTNKVNSITI
GVTNKVNSIT
GVTNKVNSIT
GVTNKVNSII
GVINKVNSIT
GVTNKVNSII
GITNKVNSII

e ek ek

e . | . e
445
TLDFHDSNVR
TLDFHDSNVR
TLDFHDSNVR
TLDFHDSNVR

TLDFHDSNVR
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDYHDSNVK
TLDYHDSNVK
TLDYHDSNVK
TLDYHDSNVK

RKKRGLFGATI
--TRGLFGAI
--TRGLFGAI

* Kk Kk Kk kKK

R
395
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQ----
EKMNTQ----
EKMNTQFTAV
EKMNIQFTAV
EKMNTQFTVV
EKMNTQFTVV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFTAV
EKMNTQFEAV
EKMNTQFEAV
EKMNTQFEAV
EKMNTQFEAV
EKMNIQFEAV
EKMNTQFEAV
EKMNTQFEAV
EKMNTQFEAV
EKTNEKFHQT
EKTNEKFHQI
EKTNEKFHQT
EKTNEKFHQT
EKTNEKFHQTI
EKTNEKFHQI
EKTNEKFHQT
EKTNEKFHQTI
DKMNTQFEAV
NKMNTQFEAV
DKMNTQFEAV
DKMNTQFEAV
NKMNTQFEAV
DKMNTQFEAV
DKMNTQFEAV
DKMNTQFEAV
DKMNTQFEAV

kX

e s e
455
NLYEKVKSQL
NLYEKVKSQL
NLYEKVKSQL
NLYEKVKSQL

NLYEKVKSQL
NLYEKVKSQL
NLYEKARSQL
NLYEKARSQL
NLYEKVRSQL
NLYEKVRSQL
NLYEKVRSQL
NLYEKVRSQL
NLYEKVRSQL
NLYEKVRSQL

AGFIEGGWQG
AGFIEGGWQG
AGFIEGGWQG

R S S S

R
405
GKEFNNLERR
GKEFNNLERR
GKEFNNLERR
GKEFNNLERR

GKEFNNLERR
GKEFNKLEKR
GKEFNNLERR
GKEFNNLERR
GKEFNNLERR
GKEFNNLERR
GKEFNHLEKR
GKEFNHLEKR
GKEFNHLEKR
GKEFNHLEKR
GKEFSNLEKR
GKEFNNLERR
GKEFNNLERR
GKEFNNLERR
GKEFSNLERR
GKEFGNLERR
GKEFSNLERR
GKEFSNLERR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
EKEFSEVEGR
GKEFNNLERR
GREFNNLERR
GREFNNLERR
GREFNNLERR
GREFNNLERR
GREFNNLERR
GREFNNLERR
GREFNNLERR
GKEFNNLERR

. . ... ]|
465
RNNAKEIGNG
RNNAKEIGNG
RNNAKEIGNG
RNNAKEIGNG

KNNAKEIGNG
KNNAKEIGNG
RNNAKEIGNG
RNNAKEIGNG
RNNAKEIGNG
RNNAKEIGNG
KNNAKEIGNG
KNNAKEIGNG
KNNAKEIGNG
KNNAKEIGNG

.., Ramdhan, FMIPA Ul, 2009

MVDGWYGYHH
MVDGWYGYHH
MVDGWYGYHH

e e kA KKK o ..

R
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TIENLNKKVDD
TENLNKKVDD
IENLNKKVDD
TENLNKKVDD

IENLNKKVDD
MENLNKKVDD
IKNLNKKVDD
MKNLNKKVDD
TENLNKKVDD
IENLNKKVDD
TENLNKKVDD
TENLNKKVDD
IENLNKKVDD
IENLNKKVDD
LENLNKKMED
LENLNKKMED
LENLNKKMED
LENLNKKMED
LENLNKKMED
LENLNKRMED
LENLNKKMED
LENLNKKMED
IQDLEKYVED
IQDLEKYVED
IQODLEKYVED
IQDLEKYVED
IQODLEKYVED
IQDLEKYVED
IQDLEKYVED
IQDLEKYVED
IENLNKKMED
IENLNKKMED
IENLNKKMED
IESLNKKMED
TENLNKKMED
IENLNKKMED
TENLNKKMED
IENLNKKMED
IENLNKKMED

N
475
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD

CFEFYHKCDD
CFEFYHKCDN
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDN
CFEFYHKCDD
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
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gi 408553
gi|408521|
gi|7809744
gil408599|
gil1892304
gil|324146|
gil9448152
gil2645338
gil8265466
gi19899113
gil8265254
gil60757|g
gi|1184209
gill265674
gi11400969
gi|8097792
gil14240448
gil6048757
gil4715628
gil4715629
gil2865380
gi|4545383
gil15029605
gi|1591449
gil1159624
Clustal Co

gil4585161
gi1221300]
gi14585169
gi|1135311
gi 4325018
9114325020
gi 14325039
gi18977932
gi|1571684
9118994138
gi|1585252
gi|1584266
gi|2375118
9i12376596
gi 2376596
9112376596
gi1408553]
gi1408521|
gi|7809744
gi1408599|
9111892304
gi|324146|
gi19448152
gi|2645338
9118265466
gi|9899113
9118265254
gil60757|g
gi 1184209
gil1265674
gi 11400969
9118097792
gi|4240448
gi16048757
gil4715628
gi|4715629
9112865380
gi|4545383
gi15029605

GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFRDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
TKIDLWSYNA
TKIDLWSDNA
TKIDLWSYNA
TKIDLWSYNA
TKIDLWSYNA
TKIDLWSYNA
TKIDLWSYNA
TKIDLWSYNA
GFIDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA
GFLDVWTYNA

p - - TR
485
ECMESVKNGT
ECMESVKNGT
ECMESVKNGT
ECMESVKNGT

ACMESVRNGT
ECMESVRNGT
ACMESVRNGT
ACMESVRNGT
ACMESVRNGT
ACMESVRNGT
TCMESVKNGT
TCMESVKNGT
TCMESVKNGT
TCMESVKNGT
ECMNSVKNGT
ECMNSVKNGT
ECMNSVRNGT
ECMNSVRNGT
ECMNSVKNGT
ECMNSVKNGT
ECMNSVKTGT
ECMNSVKNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ACIESIRNGT
ECMESVRNGT
ECMESVKNGT
ECMESVRNGT
ECMESVKNGT
ECMESVKNGT
ECMESVRNGT
ECMESVRNGT

ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVALENQH
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER
ELLVLMENER

el I |
495
YDYPKYSEES
YDYPKYSEES
YDYPKYSEES
YDYPKYSEES

TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TIDLTDSEMN
TIDLTDSEMN
TIDLTDSEMN
TIDLADSEMN
TIDLTDSEMN
TIDLTDSEMN
TIDLTDSEMN
TIDLTDSEMN
TLDFHDSNVR
TLDFHDSNVK
TLYFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK
TLDFHDSNVK

.
505
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV

NLYDRVRMQL
NLYDKVRMQL
NLYDKVRMQL
NLYDKVRMQL
NLYDKVRMQL
NLYDKVRMQL
NLYDKVRMQL
NLYDKVRMQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
KLFEKTRRQL
NLYDKVRLQL
NLYDKVRLQL
DLYDKVRLOL
NLYDKVRLQL
NLYDKVRLQL
NLYDKVRLQL
NLYDKVRLQL
NLYDKVRLQL
NLYDKVRLOL

. |
515
KLESMGVYQT
KLESMGVYQT
KLESMGVYQTI
KLESMGVYQT

RDNAKELGNG
RDNAKEIGNG
RDNAKEIGNG
RDNAKEIGNG
RDNAKELGNG
RDNVKELGNG
RDNVKELGNG
RDNVKELGNG
RENAEDMGNG
RENAEVMGNG
RENAEDMGNG
RENAEDMGNG
RENAEDMGNG
RENAEDMGNG
RENAEDMGNG
RENAEDMGNG
RDNAKELGNG
RDNAKELGNG
RDNAKELGNG
RDNAKELGNG
RDNAKELGNG
KDNAKELGNG
RDNAKELGNG
RDNAKELGNG
RDNAKELGNG

R I L
5}2:5
LATYSTVASS
LATIYSTVASS
LATIYSTVASS
LAIYSTVASS

YDYPKYSEES
YDYPKYSEES
YDYPKYSEES
YDYPKYSEES
YDYPKYSEES
YDYPKYSEES
YDYPKYSEEA
YDYPKYSEEA
YDYPKYSEEA
YDYPKYSEEA
YDYPKYEEES
YDYPKYEEES
YNYPKYEEES
YDYPKYEEES
YDYPKYEEES
YDYPKYEEES
YDYPKYEEES
YDYPKYEEES
YDHDIYRDEA
YDHDIYRDEA
YDHDIYRDEA
YDHDIYRDEA
YDHDVYRDEA
YDHDVYRDEA
YDHDVYRDEA
YDHDVYRDEA
YDYPQYSEES
YDYPQYSEEA
YDYPQYSEEA
YDYPQYSEEA
YDYPQYSEEA
YDYPQYSEEA
YDYPQYSEEA
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KLNREEIDGV
KLNREKVDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNREEIDGV
KLNRNEIKGV
RLNRNEIKGV
RLNRNEIKGV
KLNRNEIKGV
KLNRNE IKGV
KLNRNEIKGV
KLNRNEIKGV
KLNRNEIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
LNNRFQIKGV
RLNREEIDGV
RLNREEISGV
RLNREEISGV
RLNREEISGV
RLNREEISGV
RLKREEISGV
RLKREEISGV

KLESMGVYQTI
KLESMGIYQI
KLESMMVYQT
KLESMMVYQTI
KLESMRVYQT
KLESMMVYQT
KLESTRIYQI
KLESTRIYQI
KLESTRIYQI
KLESTRIYQT
KLSNMGVYQT
KLSNMGVYQI
KLSSMGVYQT
KLSNMGVYQTI
KLSSMGVYQI
KLSSMGVYQT
KLSSMGVYQTI
KLSSMGVYQT
ELKSGYKDWT
ELKSGYKDWI
ELKSGYKDWI
ELKSGYKDWI
ELKSGYKDWI
ELKSGYKDWI
ELKSGYKDWI
ELKSGYKDWI
KLESMGTYQI
KLESMGTYQTI
KLESMGTYQT
KLESMGTYQI
KLESMGTYQI
KLESIGIYQI
KLESIGIYQI

LAIYSTVASS
LATIYSTVASS
LATYSTVASS
LATIYSTVASS
LATIYSTVASS
LAIYSTVASS
LATIYSTVASS
LATIYSTVASS
LAIYSTVASS
LATYSTVASS
LATIYATVAGS
LAIYATVAGS
LAIYATVAGS
LAIYATVAGS
LATYATVAGS
LAIYATVAGS
LAIYATVAGS
LATIYATVAGS
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LWISFAIS-C
LSIYSTVASS
LSIYSTVASS
LSIYSTVASS
LSIYSTVASS
LSIYSTVASS
LSIYSTVASS
LSIYSTVASS

CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFEFYHKCDD
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFKIYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEFYHKCDN
CFEEYHKCDN

. . .
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LVLLVSLGATI
LVLLVSWGATI
LVLLVSLGAI
LVLLVSLGATI

LVLLVSLGAI
LVLLVSLGAI
LVLLVSLGAI
LVLLVSLGAT
LVLSVSLGAT
LVLLVSLGAI
LVLVVSLGAI
LVLVVSLGATI
LVLVVSLGATI
LVLVVSLGAI
LSLAIMIAGI
LSLAIMMAGI
LSLAIIIAGI
LSLAIMIAGI
LSLAIMMAGI
LSLAIMMAGI
LSLAIMMAGI
LSLAIMMAGI
FLLCVVLLGF
FLLCVVLLGF
FLLCVVLLGF
LLLCVVLLGF
FLLCVVLLGF
FLLCVVLLGF
FLLCVVLLGF
FLLCVVLLGF
LALAIMVAGL
LALAIMVAGL
LALAIMVAGL
LALAIMVAGL
LALAIMVAGL
LALAIMVAGL
LALAIMVAGL



gi|1591449
gil1159624
Clustal Co

gil4585161
gi|221300]
gil4585169
gil1135311
gil4325018
gil4325020
gi|4325039
gil|8977932
gil1l571684
gi|8994138
gil1585252
gil1584266
gil|2375118
gil2376596
gil|2376596
gi|2376596
gi|408553]
gi|408521]
gi|7809744
gil408599]
gil1892304
gil|324146|
gi|9448152
gil|2645338
gi|8265466
gi|9899113
gil|8265254
gil60757|g
gi]1184209
gill265674
gil1400969
gil|8097792
gil|4240448
gi|6048757
gil4715628
gil4715629
gi12865380
gi|4545383
gil5029605
gil1591449
gil1159624
Clustal Co

ECMESVRNGT
ECMESVKNGT

N
545
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL

SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SLWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SFWMCSNGSL
SEFWMCSNGSL
SEWMCSNGSL
SFWMCSNGSL
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
IMWACQRGNI
SFWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SLWMCSNGSL
SEWMCSNGSL

YDYPQYSEEA RLKREEISGV KLESIGIYQI LSIYSTVASS LALAIMVAGL
YDYPQYSEEA RLNREEISGV KLESMGIYQI LSIYSTVASS LALAIMIAGL

P I
555
QCRICI
QCRICI
QCRICI
QCRICI

QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QFRICI
RCNICI
RCNICI
RCNICI
RCNICI
RCNICI
RCNICI
RCNICI
RCNICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
QCRICI
@SR=—
QCRICI
QCRICI
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Lampiran 5. Parameter Autogrid
Hemagglutinin 1RVT

npts 40 40 40

gridfld 1RVT EMF.maps.fld
spacing 0.375

receptor types A C HD N NA OA SA
ligand types C HD OA N

receptor 1RVT EMF.pdbgt
gridcenter 76.25 18.935 -22.507
smooth 0.5

rad (A)

map 1RVT EMF.C.map

map 1RVT EMF.HD.map

map 1RVT EMF.OA.map

map 1RVT EMF.N.map

elecmap 1RVT EMF.e.map

dsolvmap 1RVT EMF.d.map
dielectric -0.1465

constant

Hemagglutinin 1RD8

npts 40 40 40

gridfld 1RD8 EMF.maps.fld
spacing 0.375

receptor types A C HD N NA OA SA
ligand types C HD OA N

receptor 1RD8 EMF.pdbgt
gridcenter 76.994 19.206 -22.249
smooth 0.5

rad (A)

map 1RD8 EMF.C.map

map 1RD8 EMF.HD.map

map 1RD8 EMF.OA.map

map 1RD8 EMF.N.map

elecmap 1RD8 EMF.e.map

dsolvmap 1RD8 EMF.d.map
dielectric -0.1465

constant

Hemagglutinin 1MQN

npts 40 40 40

gridfld 1MON EMF.maps.fld
spacing 0.375

receptor types A C HD N NA OA SA
ligand types C HD OA N

receptor 1MQN EMF.pdbgt
gridcenter 76.25 18.935 -22.507

e T T e

S o o e o 3 e

S S e e o o o o

H= = = S S S

R

num.grid points in xyz
grid data file

spacing (A)

receptor atom types
ligand atom types
macromolecule
xyz-coordinates or auto
store minimum energy w/in

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatic potential map
desolvation potential map

<0, AD4 distance-dep.diel;>0,

num.grid points in xyz
grid data file

spacing (A)

receptor atom types
ligand atom types
macromolecule
xyz-coordinates or auto
store minimum energy w/in

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatic potential map
desolvation potential map

<0, AD4 distance-dep.diel;>0,

num.grid points in xyz
grid data file
spacing (A)

receptor atom types
ligand atom types
macromolecule
xyz-coordinates or auto
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smooth 0.5

rad (A)

map 1MON EMF.C.map

map 1MON EMF.HD.map

map 1MON EMF.OA.map

map 1MON EMF.N.map
elecmap 1MON EMF.e.map
dsolvmap 1MQN EMF.d.map
dielectric -0.1465
constant

Hemagglutinin 1HGF

npts 40 40 40

gridfld 1HGF EMF.maps.fld
spacing 0.375

receptor types A C HD N NA OA SA
ligand types C HD OA N

receptor 1HGF EMF.pdbgt
gridcenter 76.994 19.206 -22.249
smooth 0.5

rad (A)

map 1HGF EMF.C.map

map 1HGF EMF.HD.map

map 1HGF EMEF.OA.map

map 1HGF EMF.N.map

elecmap 1HGF EMF.e.map

dsolvmap 1HGF EMF.d.map
dielectric -0.1465

constant

Hemagglutinin 2FKO

npts 40 40 40

gridfld 2FKO0_EMF.maps.fld
spacing 0.375

receptor types A C HD N NA OA SA
ligand types C HD OA N

receptor 2FKO EMF.pdbgt
gridcenter 76.994 19.206 -22.249
smooth 0.5

rad (A)

map 2FKO EMF.C.map

map 2FKO0 EMF.HD.map

map 2FKO EMF.OA.map

map 2FKO0 EMF.N.map

elecmap 2FKO_EMF.e.map

dsolvmap 2FKO EMF.d.map
dielectric -0.1465

constant

H= FH o

H= S FHE S e T

H= T = H S S

H= = S S T S

H= FH o T

79

store minimum energy w/in

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatic potential map
desolvation potential map

<0, AD4 distance-dep.diel;>0,

num.grid points in xyz
grid data file

spacing (A)

receptor atom types
ligand atom types
macromolecule
xyz—-coordinates or auto
store minimum energy w/in

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatic potential map
desolvation potential map

<0, AD4 distance-dep.diel;>0,

num.grid points in xyz
grid data file

spacing (A)

receptor atom types
ligand atom types
macromolecule
xyz-coordinates or auto
store minimum energy w/in

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatic potential map
desolvation potential map

<0, AD4 distance-dep.diel;>0,
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Lampiran 6. Parameter Autodock

1RVT-Sia (a2-3)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1RVT EMF.maps.fld
map 1RVT_EMF.C.map

map 1RVT EMF.HD.map
map 1RVT EMF.OA.map
map 1RVT EMF.N.map
elecmap 1RVT EMF.e.map
desolvmap 1RVT_EMF.d.map
move a.pdbgt

about 76.25 18.935 -22.507

tran0 random

quatO0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

elOmax 0.0 10000
ga_pop_size 150
ga_num_evals 500000
ga_num_generations 27000
ga elitism 1
generation

ga mutation rate 0.02
ga_crossover rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set ga

sw_max its 300
Sw_max_succ 4

sw max fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl

compute unbound_extended
ga_run 100

analysis

= e He Sk Sk S S S S S S e S S 3k Sk SHe e He 3k

#
#
#
#

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid data file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

#
#

H= H= o e S S S S S S Sk

H= S =

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



1RVT-Sia (a2-6)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fl1d 1RVT_EMF.maps.fld
map 1RVT EMF.C.map

map 1RVT EMF.HD.map
map 1RVT EMF.OA.map
map 1RVT_EMF.N.map
elecmap 1RVT EMF.e.map
desolvmap 1RVT_EMF.d.map
move h.pdbgt

about 76.3817 19.6178 -22.5455

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000
ga_pop_size 150
ga_num_evals 500000
ga_num generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover rate 0.8
ga window size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set_ga

sw_max its 300
sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set swl

compute unbound extended
ga_run 100

analysis

S o e S SR e HE SR o SR e o e SR SR SR o e o o

#
#
#
#

81

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid _data_ file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

S R S e S R e R e e 9 S

H H W

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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1RD8-Sia (a2-6)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1RD8_EMF.maps.fld
map 1RD8 EMF.C.map

map 1RD8 EMF.HD.map
map 1RD8_ EMF.OA.map
map 1RD8_ EMF.N.map
elecmap 1RD8 EMF.e.map
desolvmap 1RD8 EMF.d.map
move h.pdbgt

about 76.3817 19.6178 -22.5455

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000
ga_pop_size 150
ga_num_evals 500000
ga_num generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set ga

sw_max_its 300
Sw_max_succ 4

sw _max fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl

compute unbound extended
ga_run 100

analysis

He S S S S e S S S 3 S e S 3k Sk S S e e Sk

#
#
#
#

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

#
#

H= e = S e T 3k S S H S 3k

H = = S

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



1RD8-Sia (a2-3)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1RD8_EMF.maps.fld
map 1RD8_ EMF.C.map

map 1RD8_EMF.HD.map
map 1RD8 EMF.OA.map
map 1RD8 EMF.N.map
elecmap 1RD8 EMF.e.map
desolvmap 1RD8 EMF.d.map
move a.pdbgt

about 76.25 18.935 -22.507

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga pop size 150
ga_num evals 500000
ga num generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set _ga

sw_max its 300
sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_extended
ga_run 100

analysis
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diagnostic output level

calculate internal electrostatics

seeds for random generator

atoms types in ligand

grid_data_file

atom-specific affinity map

atom-specific affinity map

atom-specific affinity map

atom-specific affinity map

electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random

initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg
# torsional degrees of freedom and coefficient
# cluster tolerance/A

# external grid energy

# max initial energy; max number of retries
# number of individuals in population
# maximum number of energy evaluations

# maximum number of generations

# number of top individuals to survive to next

S oSE e HE SE SE SE SE 3R HE SE R SR SR SR 9 SR 9 e S

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

S o S S S SR SR R SE e S S

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

e =
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1MQON-Sia (a2-3)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1IMQN EMF.maps.fld
map 1MQON EMF.C.map

map 1MQN EMF.HD.map
map 1MON EMF.OA.map
map 1MON EMF.N.map
elecmap 1MQON_ EMF.e.map
desolvmap 1MON EMF.d.map
move a.pdbgt

about 76.25 18.935 -22.507

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 .0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga _pop size 150
ga_num_evals 500000
ga_num _generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover_rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set_ga

sw_max_its 300
SwW_max_succ 4

sw_max fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_ extended
ga_run 100

analysis

e e S e S e e S S SR H S S 3k Sk S S S e 3k

#
#
#
#

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

#
#

H= 3= e e e 3 3 S Sk S Sk S

= S $E e

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



1MQN-Sia (a2-6)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fl1d IMON_EMF.maps.fld
map 1MQON EMF.C.map

map 1IMON EMF.HD.map
map 1MON EMF.OA.map
map 1MQN EMF.N.map
elecmap 1MON EMF.e.map
desolvmap 1MQON EMF.d.map
move h.pdbgt

about 76.3817 19.6178 -22.5455

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000
ga_pop_size 150
ga_num_evals 500000
ga _num generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover rate 0.8
ga window size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set_ga

sw_max its 300
sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set swl

compute unbound extended
ga_run 100

analysis

85

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid _data_ file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient
# cluster tolerance/A

# external grid energy

# max initial energy; max number of retries
# number of individuals in population

S o o S o S HE oE o SE e SR e SR S SR o e o o

# maximum number of energy evaluations

maximum number of generations
number of top individuals to survive to next

ErES

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

S$E S R S R SR R SR e e S

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

H H W
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1HGF-Sia (a2-3)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1HGF_EMF.maps.fld
map 1HGF EMF.C.map

map 1HGF_EMF.HD.map
map 1HGF EMF.OA.map
map 1HGF EMF.N.map
elecmap 1HGF EMF.e.map
desolvmap 1HGF EMF.d.map
move a.pdbgt

about 76.25 18.935 -22.507

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 .0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga _pop size 150
ga_num_evals 500000
ga_num _generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover_rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set_ga

sw_max_its 300
SwW_max_succ 4

sw _max fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_ extended
ga_run 100

analysis

e e S e S e e S S SE S S S 3k Sk S S S e 3k

#
#
#
#

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

#
#

H= 3 e e e 3k 3 S Sk S S S

H= = H

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



1HGF-Sia (a2-6)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 1HGF _EMF.maps.fld
map 1HGF EMF.C.map

map 1HGF EMF.HD.map
map 1HGF EMF.OA.map
map 1HGF EMF.N.map
elecmap 1HGF EMF.e.map
desolvmap 1HGF EMF.d.map
move h.pdbgt

about 76.3817 19.6178 -22.5455

tran0 random

quat0 random

ndihe 0

dihe(0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga pop_ size 150
ga_num evals 500000
ga_num generations 27000
ga_elitism 1
generation
ga_mutation_rate 0.02
ga_crossover rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set _ga

sw_max its 300
sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_extended
ga_run 100

analysis
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diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid_data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient
# cluster tolerance/A

# external grid energy

# max initial energy; max number of retries
# number of individuals in population

S oS e SE SE SE SR SE SR R SR e SR SR SR 9 S e e S

# maximum number of energy evaluations

# maximum number of generations
# number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

S o S S S SR R R SE e S S

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

e =
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2FK0-Sia(a2-3)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 2FK0_EMF.maps.fld
map 2FKO_EMF.C.map

map 2FK0_EMF.HD.map
map 2FK0_EMF.OA.map
map 2FKO EMF.N.map
elecmap 2FKO_EMF.e.map
desolvmap 2FK0_EMF.d.map
move a.pdbgt

about 76.25 18.935 -22.507

tran0 random

quat0 random

ndihe 0

dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 .0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga _pop size 150
ga_num_evals 500000
ga_num _generations 27000
ga_elitism 1
generation
ga_mutation rate 0.02
ga_crossover_rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set_ga

sw_max_its 300
SwW_max_succ 4

sw _max fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_ extended
ga_run 100

analysis

e e S e S e e S S SE SHe S S 3k Sk S S S e 3k

#
#
#
#

diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient

cluster tolerance/A

external grid energy

max initial energy; max number of retries
number of individuals in population

# maximum number of energy evaluations

#
#

H= 3= e e e 3 3 S S S 3E S

H= = H

maximum number of generations
number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis
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2FK0-Sia(a2-6)Gal

outlev 1

intelec

seed pid time

ligand types C HD OA N
fld 2FKO0_EMF.maps.fld
map 2FKO_EMF.C.map

map 2FK0_EMF.HD.map
map 2FK0_EMF.OA.map
map 2FKO EMF.N.map
elecmap 2FK0_EMF.e.map
desolvmap 2FKO_EMF.d.map
move h.pdbgt

about 76.3817 19.6178 -22.5455

tran0 random

quat0 random

ndihe 0

dihe(0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof 15 0.274000
rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga pop_ size 150
ga_num evals 500000
ga_num generations 27000
ga_elitism 1
generation
ga_mutation_rate 0.02
ga_crossover rate 0.8
ga_window_size 10
ga_cauchy alpha 0.0
ga_cauchy beta 1.0
set _ga

sw_max its 300
sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_1b rho 0.01
1s_search freq 0.06
individual

set_swl
compute_unbound_extended
ga_run 100

analysis
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diagnostic output level

calculate internal electrostatics
seeds for random generator

atoms types in ligand

grid_data_file

atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
atom-specific affinity map
electrostatics map

desolvation map

small molecule

small molecule center

initial coordinates/A or random
initial quaternion

number of active torsions

initial dihedrals (relative) or random
translation step/A

quaternion step/deg

torsion step/deg

# torsional degrees of freedom and coefficient
# cluster tolerance/A

# external grid energy

# max initial energy; max number of retries
# number of individuals in population

S oS e SE SE SE SE SE SR HE SR R SR SR SR R R S e S

# maximum number of energy evaluations

# maximum number of generations
# number of top individuals to survive to next

rate of gene mutation
rate of crossover

Alpha parameter of Cauchy distribution
Beta parameter Cauchy distribution

set the above parameters for GA or LGA
iterations of Solis & Wets local search
consecutive successes before changing rho
consecutive failures before changing rho
size of local search space to sample
lower bound on rho

probability of performing local search on

T . . . ¢

set the above Solis & Wets parameters
compute extended ligand energy

do this many hybrid GA-LS runs
perform a ranked cluster analysis

e o
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Lampiran 7. Output Hasil Docking

1RVT-Sia (a2-3)Gal

// /1777 /
/_/ / / /
/ / / / / /
/ /7 /11777 TTT77 /77T 77T
/ /_/ / / a /7 T /1 77
17777777/ /_/ / !~/ /_/ /_/ 17/
/ // A /-7 / / /=y /)7
/ /7777 /=TT 7777777 . /
/ \
/ \
/ \
\ /\ /
R \ i
RVAANR/
/.y
/ \
| |
| AutoDock 4.00
| I
| (c) 1991-2007 |
| The Scripps Research Institute |
| I
| Garrett M. Morris, TSRI |
| Ruth Huey, TSRI |
| William E. Hart, Sandia |
| William Lindstrom, TSRI |
| Alexander Gillet, TSRI |
| David 'S. Goodsell, TSRI |
| Arthur J. Olson, TSRI |
| I
| |
| ‘Automated Docking of Flexible Ligand |
| to Flexible Macromolecular Receptor
| I
Number of distinct conformational clusters found = 3, out of 100 runs,
Using an rmsd-tolerance of 2.0 A
CLUSTERING HISTOGRAM
| | | | |
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | | | : | | :
11 -1.69 | 93 | -1.50 | 68
[
2| -1.37 | 53 | =1.29 | 31 | #HHHHHHHHHAHHRER AR
3| -0.61 | 33 | -0.61 | 1 |#

Number of multi-member conformational clusters found = 2, out of 100 runs.
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RMSD TABLE
I | I | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 93 -1.69 0.00 2.55 RANKING
1 2 55 -1.69 0.08 2.55 RANKING
1 3 87 -1.68 0.13 2.55 RANKING
1 4 56 -1.68 0.08 2.55 RANKING
1 5 16 -1.68 0.15 2.54 RANKING
1 6 52 -1.68 0.08 2.55 RANKING
1 7 64 -1.68 0.03 2.55 RANKING
1 8 51 -1.67 0.12 2. 08 RANKING
1 9 76 -1.67 0.13 2.54 RANKING
1 10 43 -1.67 0.11 2..5% RANKING
1 11 62 -1.67 0.06 20805 RANKING
1 12 15 -1.67 0.05 P 38 RANKING
1 13 42 -1.66 0.11 2.57 RANKING
1 14 61 -1.66 0.09 2.56 RANKING
1 15 25 =1.,65 0.10 2 .88 RANKING
1 16 32 -1.65 0.16 2.B8 RANKING
1 17 37 =1.65 0.05 L . 58 RANKING
1 18 21 =1,65 o, 1= 2.54 RANKING
1 19 39 -1.65 0.17 2.54 RANKING
1 20 31 .65 0.20 2.54 RANKING
1 21 54 — 1 465 0,10 Vo 57/ RANKING
1 22 22 -1.64 O 2.54 RANKING
1 23 88 -1.64 0.15 2.54 RANKING
1 24 74 -1.64 Bl 2 Pa 57/ RANKING
1 25 68 -1.64 0.08 2.55 RANKING
1 26 89 -1.63 0.12 2.57 RANKING
1 27 85 -1.63 0.19 2.55 RANKING
1 28 72 -1.63 0.13 2.54 RANKING
1 29 95 -1.63 0.18 2.54 RANKING
1 30 49 -1.63 0.12 2.56 RANKING
1 K | 14 L, 62 0.06 2985 RANKING
1 32 38 -1.61 0.19 2.54 RANKING
1 33 79 -1.61 0.14 2 S5 RANKING
1 34 34 -1.61 0.14 2.56 RANKING
1 35 11 -1.60 0.12 2055 RANKING
1 36 9 -1.60 0.14 2.55 RANKING
1 37 27 -1.60 0.20 f 53 RANKING
1 38 47 -1.60 0.10 2.56 RANKING
1 39 26 -1.60 0.11 2.57 RANKING
1 40 19 -1.58 0.16 g RANKING
1 41 3 -1.55 O 45 . 3 RANKING
1 42 28 -1.53 0.20 2.54 RANKING
1 43 58 -1y 0.24 2 3 RANKING
1 44 73 -1.48 0.22 2.51 RANKING
1 45 75 =1.47 0218 29l RANKING
1 46 40 -1.42 Orax3xl 2.51 RANKING
1 47 65 =i.,39 0.37 2.50 RANKING
1 48 60 -Tes 0.41 2.50 RANKING
1 49 41 -178m 0.62 2.49 RANKING
1 50 66 -1.29 0.64 2.49 RANKING
1 51 8 -1.29 0.53 2.48 RANKING
1 52 81 -1.28 0.66 2.49 RANKING
1 53 35 -1.28 0.65 2.50 RANKING
1 54 84 -1.27 0.78 2.48 RANKING
1 55 83 -1.24 0.89 2.47 RANKING
1 56 57 -1.24 0.82 2.48 RANKING
1 57 59 -1.23 0.93 2.47 RANKING
1 58 98 -1.22 0.88 2.47 RANKING
1 59 78 -1.21 1.13 2.46 RANKING
1 60 82 -1.21 0.80 2.48 RANKING
1 61 36 -1.21 1.01 2.46 RANKING
1 62 50 -1.21 1.11 2.47 RANKING
1 63 96 -1.20 1.15 2.47 RANKING
1 64 46 -1.20 0.98 2.46 RANKING
1 65 90 -1.17 1.12 2.46 RANKING
1 66 6 -1.16 1.18 2.46 RANKING
1 67 70 -1.16 0.34 2.61 RANKING
1 68 80 -1.07 1.03 2.43 RANKING
2 1 53 -1.37 0.00 1.43 RANKING
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2 67

3 23

4 18

5 86

6 94

7 100

8 7

9 20
10 5
11 45
12 24
13 2
14 77
15 63
16 10
17 1
18 97
19 30
20 17
21 91
22 92
23 12
24 71
25 4
26 48
27 13
28 69
29 99
30 29
31 44

1 EE

-1.36 0.05
-1.36 0.05
-1.35 0.11
-1.35 0.04
-1.35 0.11
-1.35 0.11
-1.34 0.10
-1.34 0.09
-1.34 0.15
-1.33 0.12
-1.33 0.11
-1.32 0.15
-1.32 0.49
-1.32 0.31
-1.31 0.56
-1.31 0.52
-1.31 0.57
-1.30 0.50
-1.30 0.48
-1.28 0.62
28 0.43
S - 2 0.18
N -2 0.57
-1.24 0.41
-1.24 0.20
B 2B 05718
S T 0.41
=1 .17 0.62
=il o 12 0.38
=1 .05 0.94
-0.61 0.00

NEFRFRRRRPRPRRRRRRREREERERRRRRRRRRRBR B &
o
=

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy: for this clustering =

0.15 (rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.24
Free energy,
Internal energy,

Entropy,

?

-2729.90 kcal/mol
-1.43 kecal/mol

nac
|

at Temperature,
at Temperature,
at Temperature,
9.15 kcal/mol/K at Temperature,

298.15
298.15
298.15
= 298.15

HH3 33
[ T
"R R =

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

93
Run = 93
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdW +
Electr
(2) Final

(3) Torsio

nk =1

conformations in this cluster =

reference structure

Free Energy of Binding
Inhibition Constant, Ki

Intermolecular Energy
Hbond + desolv Energy
ostatic Energy
Total Internal Energy
nal Free Energy

(specified in the input PDBQ file) for outputting.

68

= 2.549 A

= -1.
= .93 mM (millimolar) [Temperature = 298.15 K]

69 kcal/mol [=(1)+(2)+(3)-(4)]

.80 kcal/mol
-5.
+0.
+0.
.12 kcal/mol

89 kcal/mol
08 kcal/mol
00 kcal/mol

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

(4) Unbound System's Energy

DPF = lrvta.dpf

NEWDPF mo
NEWDPF ab
NEWDPF tr

ve
out
an0

NEWDPF quaternion0

1 c1
2 01A
3 01B
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Ceo
11 06
12 C7
13 07
14 C8
15 08
16 C9
17 09
18 C10
19 010
20 C11
21 H4
28 'WES
23 H7
24 HS8
2 SNEE
A,
24 "o
28 02
29 C3
30 03
31 c4
32 04
33C5
34 05
35 Cé6
36 06
37 H2
38 H4
39 H6
53
Run = 53
Cluster R

Number of
RMSD from

Estimated
Estimated

(1) Final
vdW +

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
STA
SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

ank

A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022

= 3

a.pdbgt

+0.00

kcal/mol

76.250000 18.934999 -22.507000
74.417560 17.298233 -22.549715
NEWDPF axisangle0 -0.531901 0.846069 0.035332 -165.086284
-0.527403 0.838914 0.035033 -0.129780

X
75.378
76.284
74.645
75.278
76.615
77.668
78.829
77.124
78.108
75.772
74.851
75.108
74.959
bG . 75K
73.884
73.072
71.782
78.544
78.097
79.500
79.481
78.490
74.551
73.041
71.369

71.981
72.265
72.952
74.315

72.838
71.104
70.232
70.675
69.309
73.164
72.612
69.043

conformations in this

reference structure

Free Energy of Binding
Ki

Inhibition Constant,

Intermolecular Energy

Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lrvta.dpf

NEWDPF mo
NEWDPF ab
NEWDPF tr

ve
out
an0

a.pdbgt

y
16.814
16.420
17.717
16.328
15.767
16.867
16.308
18.043
19.140
18.508
17.375
19.669
19.336
20.044
20.394
21 211
21.496
19.826
15, G5
20.950
16.989
19.404
20.050
20.626
22.219
15.414
15.184
15.957
15%GER
fls> . 215N
14.922
13.501
15.204
14.749
14.527
14.865
15 . G5,
13.085
14.445

cluste

76.250000 18.934999
76.203137 18.500898
NEWDPF axisangle0O 0.600984 0.790487 0.
NEWDPF quaternionO

0.106962 0.

q RMS
+0.239 2.549
-0.644 2.549
-0.644 2.549
+0.259 2.549
+0.114 2.549
+0.149 2.549
-0.393 2.549
+0.145 2.549
-0.352 2.549
+0.182 2.549
-0.336 2.549
+0.180 2.549
-0.390 2.549
+0.173 2.549
-0.391 2.549
+0.198 2.549
-0.398 2.549
+0.214 2.549
-0.274 2.549
+0.117  2.549
+0.210 2.549
+0.163 2.549
+0.210 2.549
+0.210 2.549
+0.209 2.549
+0.202 2.549
+0.173. 2.549
-0.391 2.549
+0.187 2.549
-0.336 2.549
+0.180 2.549
-0.390 2.549
+0.176 2.549
-0.378 2.549
+0.198 2.549
-0.398 2.549
+0.210 2.549
+0.210 2.549
+0.209 2.549

kcal/mol [=(1)+(2)+(3)-(4)]

Z vdw Elec
-24.159 -0.01 -0.03
-24.890 +0.01 +0.07
-24.560 +0.03 +0.11
-22.686 -0.08 -0.04
-22.158 -0.13 -0.01
-21.965 -0.10 -0.00
-21.312 -0.09 -0.03
=2 129 50,18 =0,00
g1l 161 =07 =) 01
-21.709 -0.13 -0.02
-21.753 -0.10 +0.07
-20.936 -0.22 -0.04
-19.537 -0.24 +0.05
-21.540 -0.20 -0.04
-22.934 -0.02 +0.11
=20,.802 =0.31 =0 G
-21.374 -0.19 +0.14
-20.075 -0.24 +0.03
-18.945 -0.60 -0.04
-20.327 -0.16 +0.02
S2ABCOSEERIF 05 +0.02
-22.069 +0.03 -0.00
-19.062 -0.25-0.01
-23.306 +0.08 -0.08
-20.917 -0.10 -0.08
-22.274 -0.35 -0.03
-21.832 -0.27 -0.06
-20.644 -0.04 +0.13
-22.949 -0.21 -0.04
-22.569 -0.12 +0.08
-24.283 -0.14 -0.03
-24.207 -0.10 +0.07
-24.615 -0.22 -0.02
-23.537 -0.22 _+0.05
St . S0 ElURP 0 O
=2@3c 2337 =0,1E"%0 , 08
-20.371 -0.37 -0.15
-25.030 +0.06 -0.02
224" . 04 2%l 32" =0y

r = 31
1.432 A
B . 37
99.71 mM (millimolar
-5.48 kcal/mol
-5.15 kcal/mol
-0.33 kcal/mol
+0.00 kcal/mol
+4.12 kcal/mol
+0.00 kcal/mol
-22.507000
-21.471977

118103 -20.504027
140689 0.021020 -0.984034

[Temperature
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USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

PR RPRRRERRRPRRRRRRRERRRRRRRRRERERRRRRRRRE BB

RMS

.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432
.432

.432

[Temperature

RMS
.827
.827
.827
.827
.827
.827
.827

X vy z vdw Elec q
1 Cl1 SIA A3021 77.095 17.274 -20.269 -0.18 +0.02 +0.239
2 OlA SIA A3021 77.481 16.220 -19.771 -0.13 -0.08 -0.644
3 01B SIA A3021 76.831 18.219 -19.524 -0.16 -0.10 -0.644
4 C2 SIA A3021 76.754 17.360 -21.783 -0.10 -0.02 +0.259
5 C3 SIA A3021 76.481 15.975 -22.405 -0.11 -0.01 +0.114
6 C4 SIA A3021 75.162 15.367 -21.908 -0.20 -0.03 +0.149
7 04 SIA A3021 74.882 14.161 -22.651 -0.10 +0.08 -0.393
8 C5 SIA A3021 73.983 16.350 -22.058 -0.22 -0.04 +0.145
9 N5 SIA A3021 72.806 15.783 -21.377 -0.23 +0.12 -0.352
10 C6 SIA A3021 74.364 17.712 -21.443 -0.21 -0.04 +0.182
11 06 SIA A3021 75.588 18.201 -22.073 -0.04 +0.05 -0.336
12 C7 SIA A3021 73.270 18.797 -21.558 -0.19 -0.04 +0.180
13 07 SIA A3021 72.862 18.971 -22.934 -0.07 +0.09 -0.390
14 C8 SIA A3021 73.740 20.145 -20.970 -0.27 -0.04 +0.173
15 08 SIA A3021 74.132 19.978 -19.589 -0.36 +0.08 -0.391
16 C9 SIA A3021 72.659  21.228 -21.053 -0.31 -0.07 +0.198
17 09 SIA A3021 73.157 22.474 -20.531 -0.16 +0.18 -0.398
18 C10 SIA A3021 71.560 15.710 -21.909 -0.35 -0.05 +0.214
19 010 SIA A3021 TL.259 g8 191 =2We00E =021 105 -0.274
20 C11 SIA A3021 70.484 15.155 -21.028 -0.28 -0.02 +0.117
21 H4 SIA A3021 74.065 13.784 -22.343 -0.11 -0.07 +0.210
22 H5 SIA A3021 72.938 15.417 -20.434 -0.41 -0.09 +0.163
23 H7 SIA A3021 72.189 19.637 -23.005 +0.09 -0.06 +0.210
24 H8 SIA A3021 74.421 20.808 -19.227 -0.30 -0.12 +0.210
25 H9 SIA A3021 72.487 23.146 -20.582 -0.26 -0.11 +0.209
26 Cl GAL A3022 78.845 21.566 -23.023 -0.02 +0.01 +0.202
27 C2 GAL A3022 78.315 20.169 -23.391 -0.00 -0.01 +0.173
28 02 GAL A3022 76.998 20.278 -23.977 +0.01 +0.04 S C)
29 C3 GAL A3022 78.241 19.278 -22.141 -0.05 -0.00 +0.187
30 03 GAL A3022 77.881 17.917 -22.534 -0.01 +0.01 =), 336
31 C4 GAL A3022 79.582 19.264 -21.387 -0.08 +0.0L1 +0.180
32 04 GAL A3022 80.582 18.568 -22.165 -0.01 -0.01 -0.390
33 C5 GAL A3022 80.023 20.713 -21.088 -0.09 +0.01 +0.176
34 05 GAL A3022 80.117  21.493 -22.318 -0.00 -0.03 -0.378
35 C6 GAL A3022 81.372 20.759 -20.365 -0.07 +0.01 +0.198
36 06 GAL A3022 81.721  22.121 -20.045 -0.02.-0.03 -0.398
37 H2 GAL A3022 76.671 19.415 -24.204 +0.02 -0.03 +0.210
38 H4 GAL A3022 81.410 18.559 -21.699.+0.02 +0.00 +0.210
39 H6  GAL A3022 82.557 22.150 -19.596 +0.04 +0.01 +0.209
33
Run = 33
Cluster Rank = 3
Number of conformations in this cluster = 1
RMSD from reference structure = 2.827 A
Estimated Free Energy of Binding = -0.61 kcal/mol [=(1)+(2)+(3)-(4)
Estimated Inhibition' Constant, Ki = 357.97 mM (millimolar)
(1) Final Intermolecular Energy -4.72 kcal/mol
vdW + Hbond + desolv Energy = -4.88 kcal/mol
Electrostatic Energy = +0.15 kcal/mol
(2) Final Total Internal Energy = +0.00 .kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = lrvta.dpf
NEWDPF move a.pdbgt
NEWDPFEF about 76.250000 18.934999 -22.507000
NEWDPF tran0 74.528085 16.461649 -22.994829
NEWDPF axisangle0 -0.716954 -0.642421 -0.270689 -125.559250
NEWDPF quaternion0 -0.637554 -0.571276 -0.240711 -0.457414
X y Z vdW Elec q
1 Cl SIA A3021 73.380 18.017 -23.097 -0.10 -0.05 +0.239
2 OlA SIA A3021 72.368 18.711 -23.047 +0.01 +0.15 -0.644
3 01B SIA A3021 74.227 18.267 -23.954 +0.05 +0.13 -0.644
4 C2 SIA A3021 73.504 16.731 -22.233 -0.18 -0.06 +0.259
5 C3 SIA A3021 72.133 16.204 -21.759 -0.33 -0.03 +0.114
6 C4 SIA A3021 71.305 15.625 -22.914 -0.33 -0.03 +0.149
7 04 SIA A3021 70.117 14.999 -22.383 -0.25 +0.06 -0.393
8 C5 SIA A3021 72.106 14.595 -23.736 -0.22 -0.03 +0.145
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

9 N5 SIA A3021 71.328 14.241 -24.937 -0.09 +0.
10 C6 SIA A3021 73.471 15.197 -24.130 -0.10 -0.
11 06 SIA A3021 74.175 15.625 -22.924 -0.08 +0.
12 C7 SIA A3021 74.383 14.245 -24.936 -0.05 -0.
13 07 SIA A3021 74.576 12.999 -24.231 -0.06 +0.
14 C8 SIA A3021 75.749 14.895 -25.248 -0.01 -0.
15 08 SIA A3021 75.561 16.133 -25.969 +0.00 +0.
16 C9 SIA A3021 76.660 13.976 -26.069 -0.01 -0.
17 09 SIA A3021 77.934 14.607 -26.298 +0.00 +0.
18 C10 SIA A3021 71.100 12.977 -25.372 -0.19 -0.
19 010 SIA A3021 71.595 11.983 -24.850 -0.14 +0.
20 C11 SIA A3021 70.338 12.832 -26.652 -0.21 -0.
21 H4 SIA A3021 69.604 14.640 -23.098 +0.13 -0.
22 H5 SIA A3021 70.931 15.006 -25.483 +0.07 -0.
23 H7 SIA A3021 75.137 12.414 -24.727 +0.04 -0.
24 H8 SIA A3021 76.401 16.532 -26.161 +0.00 -0.
25 H9 SIA A3021 78.498 14.037 -26.807 +0.00 -0.
26 Cl GAL A3022 78.044 17.114 -20.547 -0.20 +0.
27 C2 GAL A3022 76.607 16.575 -20.428 -0.17 -0.
28 02 GAL A3022 WEFERPS. 15,209 20897 017 0,
29 C3 GAL A3022 75.642 17.435 -21.259 -0.19 -0.
30 03 GAL A3022 74.268 17.000 -21.014 -0.13 +0.
31 C4 GAL A3022 75.785 18.927 -20.909 -0.23 -0.
32 04 GAL A3022 [/ 5 RZECEECEN 4 -SECISVSEE0 . 2 1 IR0
33 C5 GAL A3022 77.263 19.351 -21.045 -0.18 -0.
34 05 GAL A3022 78.121 18.527 -20.200 -0.64 -0.
35 C6 GAL A3022 77.469 20.823 -20.677 -0.06 -0.
36 06 GAL A3022 78.846 21.201 -20.878 -0.37 -0.
37 H2 GAL A3022 75.664 14.876 -20.824 +0.02 -0.
38 H4 GAL A3022 75.384 20.095 =19.357 -0.35 -0.
39 H6 GAL A3022 78.974  22.114 -20.649 +0.06 +0.

# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field
nspace=1 # number of physical coordinates
veclen=7 # vector size

diml=39 # atoms

dim2=3 # conformations

data=Real # data type (byte,integer,Real,double)
field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable 1 file = lrvta.dlg.pdb filetype = ascii offset
variable 2 file = lrvta.dlg.pdb filetype = ascii offset
variable 3 file = lrvta.dlg.pdb filetype = ascii offset
variable 4 file = lrvta.dlg.pdb filetype = ascii offset
variable 5 file = lrvta.dlg.pdb filetype = ascii offset
variable 6 file = lrvta.dlg.pdb filetype.= ascii offset
variable 7 file = lrvta.dlg.pdb filetype = ascii offset
# end of file

>>> Closing the docking parameter file (DPF)...

@ < o Ul

9

10 stride = 12

-0.352
+0.182
-0.336
+0.180
-0.390
+0.173
-0.391
+0.198
-0.398
+0.214
-0.274
+0.117
+0.210
+0.163
+0.210
+0.210
+0.209
+0.202
+0.173
-0.391
+0.187
-0.336
+0.180
-0.390
+0.176
-0.378
+0.198
-0.398
+0.210
+0.210
+0.209

stride =
stride =
stride =
stridey=
stride =

11 stride

This docking finished at: 11:45 12" a.m., 06/14/2009

DNDMNONNDNNODNNDODNODPODNDODNODNDNNODNNNDNODNDNDNONNDNDNODNDNDNDNDNDNDNDDND

2

autodock4: Successful Completion on "ubuntu"

Real= 44m 47.67s, CPU= 43m 57.99s, System= 0.97s

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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1RVT-Sia(a2-6)Gal

// 11717 /
7 7 /7 /
7 7 7 / 7 /
A 7 IITTT_TT777 1 /T TT77 7
7 7/ /7 7 7/ /7 77 7 /77
177777711 /7 / /7 /7 /7 /77
- A A /7 A
/ R R A A

(@

David S

AutoDock 4.00

) 1991-2007

Hart

’

The Scripps Research Institute

Garrett M. Morris, TSRI

Ruth Huey,
William E.
William Lindstrom, TSRI
Alexander Gillet, TSRI

Sandia

. Goodsell, TSRI

Arthur J. Olson,

I
|
|
|
|
|
|
TSRI [
|
|
|
|
I
I

TSRI

Automated Docking of Flexible Ligand |
to Flexible Macromolecular Receptor

Number of distinct conformational clusters found = 2, out of 100 runs,

Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

97

[HE# R AR R R R R R R R R

| | |
Clus | Lowest | Run | Mean | Num
-ter | Binding | | Binding | in
Rank | Energy | | Energy | Clus
| | | |
1 -1.98 | 92 | -1.93 | 98
#
2| -1.08 | 47 | -1.08 | 2

Number of multi-member conformational clusters found = 2, out of 100 runs.

RMSD TABLE
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I | I I I I
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 92 -1.98 0.00 2.01 RANKING
1 2 8 -1.97 0.09 1.99 RANKING
1 3 2 -1.97 0.09 1.97 RANKING
1 4 72 -1.97 0.05 2.01 RANKING
1 5 87 -1.97 0.10 1.99 RANKING
1 6 95 -1.97 0.08 2.01 RANKING
1 7 70 -1.97 0.03 2.02 RANKING
1 8 65 -1.97 0.08 1.97 RANKING
1 9 93 -1.97 0.08 1.97 RANKING
1 10 11 -1.97 0.03 2.01 RANKING
1 11 82 -1.97 0.10 1.99 RANKING
1 12 36 -1.96 0.16 1.94 RANKING
1 13 24 -1.96 0.13 1.96 RANKING
1 14 61 -1.96 0.06 2.00 RANKING
1 15 98 -1.96 0.07 2.01 RANKING
1 16 83 -1.96 0.04 2,604, RANKING
1 17 66 -1.96 0.05 2.00 RANKING
1 18 12 -5 96 0.14 1.8 RANKING
1 19 67 =i, 96 0.04 2.03 RANKING
1 20 51 =1.,96 0.15 1.28 RANKING
1 21 40 =1,96 0.07 1.88 RANKING
1 22 46 =1.,96 0.06 2.03 RANKING
1 23 74 =1.,96 o, 1= j O RANKING
1 24 96 -1.96 0.05 1,99 RANKING
1 25 48 1,96 0.03 2.00 RANKING
1 26 20 — 1 806 0.07 2.00 RANKING
1 27 35 -1.96 ! 1.96 RANKING
1 28 31 =1l &t 0.05 20,2 RANKING
1 29 3 -1.95 0.04 2.00 RANKING
1 30 17 =1,95 0.05 2.02 RANKING
1 31 1 =1,95 0.06 2.01 RANKING
1 32 49 -1.95 0.07 2.01 RANKING
1 33 81 -1.95 0.07 1.98 RANKING
1 34 54 -1.95 0.15 1.97 RANKING
1 35 29 -1,98 005 2.01 RANKING
1 36 43 .95 0.10 1889 RANKING
1 37 13 =1l 0.13 1%L RANKING
1 38 100 §. 95 0.15 1. . O RANKING
1 39 21 -1.95 0.05 2.00 RANKING
1 40 55 -1.95 0.10 1,99 RANKING
1 41 23 -1.94 0.06 2.02 RANKING
1 42 80 -1.94 0.10 1.98 RANKING
1 43 22 -1.94 0.15 1.98 RANKING
1 44 19 -1.94 0.16 18993 RANKING
1 45 45 -1.94 0.12 iy )7/ RANKING
1 46 1.5 -1.94 0.05 2.02 RANKING
1 47 63 -1.94 0.09 2.00 RANKING
1 48 27 -1.94 0.13 1.94 RANKING
1 49 62 38804 0.15 1.93 RANKING
1 50 97 -1.94 0,15 1585 RANKING
1 51 79 -1.94 0.20 1.93 RANKING
1 52 10 =i, 94 0.17 ooy RANKING
1 53 50 -1.94 0.10 1.9 RANKING
1 54 14 -1.94 0.06 28058 RANKING
1 55 85 -1.94 0.07 il . 9% RANKING
1 56 41 -1.93 0.10 2.04 RANKING
1 57 4 -1.93 0.13 1.96 RANKING
1 58 88 -1.93 0.09 2.04 RANKING
1 59 39 -1.93 0.08 2.04 RANKING
1 60 5 -1.93 0.12 1.96 RANKING
1 61 32 -1.93 0.10 1.97 RANKING
1 62 73 -1.92 0.18 1.94 RANKING
1 63 99 -1.92 0.08 2.00 RANKING
1 64 33 -1.92 0.17 1.99 RANKING
1 65 52 -1.92 0.16 1.98 RANKING
1 66 9 -1.92 0.10 2.01 RANKING
1 67 53 -1.92 0.18 1.98 RANKING
1 68 30 -1.92 0.11 1.98 RANKING
1 69 71 -1.92 0.07 2.00 RANKING
1 70 59 -1.92 0.13 1.94 RANKING
1 71 6 -1.91 0.08 1.98 RANKING
1 72 69 -1.91 0.11 2.00 RANKING
1 73 78 -1.91 0.23 1.92 RANKING
1 74 68 -1.91 0.17 1.99 RANKING
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MNP RRRRRRPRRERRPRPRERRPRRERRRERRERRERERRER

75 42
76 16
77 91
78 77
79 60
80 75
81 28
82 56
83 94
84 7
85 64
86 34
87 90
88 25
89 18
90 26
91 58
92 86
93 89
94 57
95 37
96 76
97 84
98 44
1 47
2 38

-1.90
-1.90
-1.89
-1.89
-1.89
-1.89
-1.88
-1.88
-1.88
-1.88
-1.88
-1.87
-1.87
-1.87
-1.87
-1.87
-1.86
-1.86
-1.85
-1.84
-1.84
—
N -[B
77/
-1.08
S OTl

CO0OO0O0O0O0O0O0O0O0DO0OO0OOO0OOOODOOOOO OO OO
=
o

NNOMNNOMNENMNNMNMNEERFNMNNMNRERNMNNOMNNNRERRNNRERDNDND

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy for this clustering = 0.02 (rmstol = 2.00 Angstrom)
STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.32 at Temperature, T = 298.15 K

Free energy, A ~ -2730.39 kcal/mol at Temperature, T = 298.15 K

Internal energy, U = -1.91 kcal/mol at Temperature, T = 298.15 K

Entropy, S 9.15 kcal/mol/K at Temperature, T = 298.15 K

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

92
Run = 92
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdW +
Electr
(2) Final

(3) Torsional Free Energy

nk =1

conformations in this cluster

reference structure

Free Energy of

Binding

Inhibition Constant, Ki

Intermolecular
Hbond + desolv
ostatic Energy
Total Internal

Energy
Energy

Energy

(4) Unbound System's Energy

DPF = lrvt

h.dpf

2.

013 A

-1.98
35.67

-6.09
-5.73
-0.36
+0.00
+4.12
+0.00

(specified in the input PDBQ file) for outputting.

kcal/mol [=(1)+(2)+(3)-(4)
mM (millimolar) [Temperature = 298.15 K]

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
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USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM

NEWDPF move h.pdbgt
NEWDPF about
NEWDPF tranO

76.381699 19.617800 -22.545500
75.985054 18.454061 -22.421993

NEWDPF axisangle0 0.296829 0.950850 -0.088191 -37.053466

NEWDPF quaternion0

X

1 Cl1 SIA A 801 77.140
2 OlA SIA A 801 77.519
3 01B SIA A 801 77.067
4 C2 SIA A 801 76.570
5 C3 SIA A 801 76.093
6 C4 SIA A 801 74.827
7 04 SIA A 801 74.358
8 C5 SIA A 801 73.720
9 N5 SIA A 801 72.594
10 C6 SIA A 801 74.292
11 06 SIA A 801 75.438
12 C7 SIA A 801 73.267
13 07 SIA A 801 2262
14 C8 SIA A 801 73.914
15 08 SIA A 801 74.572
16 C9 SIA A 801 72.891
17 09 SIA A 801 73.543
18 C10 SIA A 801 71.313
19 010 SIA A 801 70.427
20 C11 SIA A 801 70.986
21 H4 SIA A 801 73.576
22 H5 SIA A 801 72.802
23 'H7 SIA A 801 71.997
24~ H8 STIA A 801 74.969
25/ H9 SIA A 801 72.909
26 Cl GAL A 802 78.786
27 C2 GAL A 802 79.680
28 02 GAL A 802 80.475
29 C3 GAL A 802 80.609
30 03 GAL A 802 81.332
31 C4 GAL A 802 79.835
32 04 GAL A 802 79.021
33 C5 GAL A 802 78.972
34 05 GAL A 802 78.068
35 C6 GAL A 802 78.158
36 06 GAL A 802 77.594
37. H2 GAL A 802 81.025
38 H3 GAL A 802 81.905
39 H4 GAL A 802 78.544

477
Run = 47
Cluster Rank = 2
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lrvth.dpf
NEWDPF move h.pdbgt
NEWDPF about
NEWDPF tranO

y
16.666
15.577
17.615
16.800
15.442
14.933
13.742
16.003
15.549
17.325
17.729
18.479
18.655
19.803
19.618
20.937
22.157
15.320
15.183
15.064
13.427
15.389
159.365
20.432
22.860
19.718
20.957
20 3
20.764
21.984
20.316
21.405
19.086
19.424
18.557
17.264
21.967
21.865
21.129

cluste

s =

r =

2

20753 A

-1.08

160

=157
oIy
-0.
40
+4.
+0.

24

0.094317 0.302130 -0.028022 -0.948176

vdw Elec [e]

-0.23 -0.00 +0.239
-0.13 -0.03 -0.644
-0.35 -0.10 -0.644
-0.08 -0.03 +0.258

-0.11 -0.01 +0.114
-0.24 -0.04 +0.149
-0.13 +0.10 -0.393
-0.25 -0.04 +0.145
-0.24 +0.13 -0.352
-0.20 -0.05 +0.182
-0.05 +0.05 -0.336
-0.18 -0.04 +0.180
%009 +0.09 -0.390
-0.27 -0.04 g0 773}
-0.29 +0.06 — (SIER
-0.32 -0.06 +0.198
-0.17 +0.18 -0.398
-0.33 -0.05 +0.214
50 . SERERUR -0.274

H6.38 =0,02 +0.117
=0,37 =0 .14 +0.210
-0.42 -0.10 +0.163
+0.10 -0.05 +0.210
Ot 0.0 +0.210
ZOMSHF=0 . 12 +0.209
+0.00 -0.01 +0.202

+0.01 -0.00 FO AL/ 3)
+0.00- +0.01 -0.391
+0.01 +0.00 +0.180
+0.01 -0.03 -0.390
+0.00 +0.00 +0.180
+0.00 -0.02 -0.390
+0.00 =-0.01 +0.176
+0.00 +0.03 -0.378
-0.02 -0.01 +0.206
-0.00 +0.02 -0.344
+0.00 +0.00 +0.210

NV NOVNODUNONNNNVNRNUONOVNONNNNNOMNNMNNONNNRODNONNNNONNONODNNDNDN NN
o
=
w

kcal/mol [=(1)+(2)+(3)-(4)]
mM (millimolar) [Temperature

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
74.711033 19.172527 -22.359769

NEWDPF axisangle0 0.042837 0.170765 -0.984380 -134.262898

NEWDPF quaternion0

X
1 Cl1 SIA A 801 73.927
2 OlA SIA A 801 73.238
3 01B SIA A 801 75.052
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Z

y
19.337 -19.718
19.673 -18.758
18.882 -19.510

0.039470 0.157342 -0.907007 -0.388618

vdw Elec q

-0.32 -0.04 +0.239
-0.05 +0.04 -0.644
-0.06 +0.07 -0.644

RMS
2.753
2.753
2.753

298.15 K]



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

4 C2 SIA A 801 73.478 19.663 -21.169 -0.21 -0.06 +0.258 2.

5 C3 SIA A 801 72.446 20.811 -21.209 -0.35 -0.04 +0.114 2.

6 C4 SIA A 801 73.070 22.167 -20.847 -0.29 -0.06 +0.149 2.

7 04 SIA A 801 72.090 23.209 -21.044 -0.08 +0.15 -0.393 2.

8 C5 SIA A 801 74.324 22.455 -21.692 -0.23 -0.04 +0.145 2.

9 N5 SIA A 801 74.997 23.671 -21.194 -0.19 +0.02 -0.352 2.
10 C6 SIA A 801 75.283 21.249 -21.611 -0.13 -0.05 +0.182 2.
11 06 SIA A 801 74.584 20.046 -22.055 -0.05 +0.08 -0.336 2.
12 C7 SIA A 801 76.580 21.422 -22.430 -0.08 -0.02 +0.180 2.
13 07 SIA A 801 76.277 21.788 -23.798 +0.01 +0.05 -0.390 2.
14 C8 SIA A 801 77.458 20.150 -22.394 -0.05 -0.01 +0.173 2.
15 08 SIA A 801 77.738 19.775 -21.028 -0.10 +0.00 -0.391 2.
16 C9 SIA A 801 78.786 20.337 -23.137 -0.00 -0.00 +0.198 2.
17 09 SIA A 801 79.554 19.119 -23.107 +0.01 +0.00 -0.398 2.
18 C10 SIA A 801 75.209 24.831 -21.866 -0.33 +0.06 +0.214 2.
19 010 SIA A 801 75.987 25.669 -21.427 -0.64 -0.19 -0.274 2.
20 C11 SIA A 801 74.376 25.184 -23.065 -0.31 -0.00 +0.117 2.
21 H4 SIA A 801 72.475 24.047 -20.820 -0.14 -0.08 +0.210 2.
22 H5 SIA A 801 75.342 23.635 -20.234 +0.05 -0.02 +0.163 2.
23 H7 SIA A 801 77.075 21.894 -24.302 +0.02 -0.01 +0.210 2.
24 H8 SIA A 801 78.278 18.993 -21.006 +0.06 +0.01 +0.210 2.
25 HY9 SIA A 801 80.377 19.234 -23.567 +0.01 -0.00 +0.209 2.
26 Cl GAL A 802 72.202 15.998 -25.036 -0.12 -0.03 +0.202 2.
27 C2 GAL A 802 72.760 14.563 -25.094 -0.10 -0.02 +0.173 2.
28 02 GAL A 802 71.906 13.722 -25.901 -0.04 +0.04 SURED 1 B .
29 C3 GAL A 802 EEPR NEER | SEEGERES . GUESEESUNSISRE . OB +0.180 2.
30 03 GAL A 802 73.542 12.687 -23.729 -0.12 +0.08 EUBEI0 O e
31 C4 GAL A 802 e 625 14509172 =22 ,715 =0 A=) 05 +0.180 2.
32 04 GAL A 802 75.026 14.969 -23.069 -0.04 +0.06 SUF 3 N
33 C5 GAL A 802 FiZi0 7 5 TIIGISE O BN [ 4 S OISZNaEs OO FrO OIS
34" 05 GAL A 802 73.015 16.806 -24.142 -0.04 +0.07 =0, 3768 24
35 C6 GAL A 802 73.643 17.329 -21.851 -0.19 -0.05 +0.206 2.
36 06 GAL A 802 72.806 18.520 -21.785 -0.12 +0.07 -0.344. 2.
37 H2 GAL A 802 201 1ZWESEEES . 937 -LANGIGEEORIP: +0.210 2.
38 H3 GAL A 802 73.616 12.320 -22.856 -0.38 -0.07 +0.210 2.
39 H4 GAL A 802 75.486 15.550 -22.476 +0.06 -0.03 +0.210 2.

# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field
nspace=1 # number of physical coordinates
veolzoel # vector size

diml=39 # atoms

dim2=2 # conformations

data=Real # data type (byte,integer,Real,double)
field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable 1°file = lrvth.dlg.pdb filetype = ascii offset = 5 stride = 12
variable 2 file = lrvth.dlg.pdb filetype = ascii offset = 6 stride = 12
variable 3 file = lrvth.dlg.pdb filetype = ascii offset = 7 stride = 12
variable 4 file = lrvth.dlg.pdb filetype = ascii offset = 8 stride = 12
variable 5 file = lrvth.dlg.pdb filetype = ascii offset = 9 stride = 12
variable 6 file = lrvth.dlg.pdb filetype = ascii offset = 10 stride = 12
variable 7 file = lrvth.dlg.pdb filetype = ascii offset = 11 stride = 12
f

# end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at: 12:30 14" p.m., 06/14/2009

autodock4: Successful Completion on "ubuntu"

Real= 45m 02.06s, CPU= 44m 23.72s, System= 1.10s
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1RD8-Sia (a2-3)Gal

// /1177 /
/7 / / /
/ / / / /
/ /7 /7 JI7T77__ 77777/ /77T J7777 17
/ /_/ /__/ / /_/ /_/ /_/ /117
177777771 /__/ / /_/ /_/ /_/ 17/
/ /_/ /] /_/ /__/ /_/ /_/ /
/ /S TT77 T T7777 /7777 77777 T T
/ \
/ \
/ \
\ /\ /
AN/ R
N/ /N N/
L N
/ \
| |
| AutoDock 4.00 |
| |
| (c) 1991-2007 |
| The Scripps Research Institute |
| |
| Garrett M. Morris, TSRI |
| Ruth Huey, TSRI |
| William E. Hart, Sandia |
| William Lindstrom, TSRI |
| Alexander Gillet, TSRI |
| David S. Goodsell, TSRI |
| Arthur J. Olson, TSRI |
| |
| |
| Automated Docking of Flexible Ligand |
| to Flexible Macromolecular Receptor
| |
Number of distinct conformational clusters found = 4, out of 100 runs,
Using an rmsd-tolerance of 2.0 A
CLUSTERING HISTOGRAM
I I I I I
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
I I I I I : I : I : I :
1 -1.86 | 89 | —1.67 | 52 | HHHHHHHHFHAHAHFHFHAHAHFHFH AR
2 | -1.30 | 47 | -1.29 | 2 | ##
3 -1.27 | 63 | —1.23 | A2 | HHHHHHHHFHHHHH AR
4 | -0.84 | 87 | -0.84 | 4 | #EHE
| | | |

Number of multi-member conformational clusters found = 4, out of 100 runs.

RMSD TABLE
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| I | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| I | | | |
1 1 89 -1.86 0.00 2.36 RANKING
1 2 19 -1.79 0.18 2.39 RANKING
1 3 95 -1.78 0.49 2.38 RANKING
1 4 65 -1.77 0.41 2.42 RANKING
1 5 44 -1.77 0.14 2.39 RANKING
1 6 72 -1.76 0.16 2.36 RANKING
1 7 24 -1.76 0.22 2.38 RANKING
1 8 38 -1.75 0.22 2.40 RANKING
1 9 67 -1.75 0.54 2.39 RANKING
1 10 31 -1.75 0.45 2.37 RANKING
1 11 80 -1.75 0.48 288,90 RANKING
1 12 16 -1.75 0.49 2.43 RANKING
1 13 18 -1.75 0.49 2.43 RANKING
1 14 40 -1.74 0.46 2.43 RANKING
1 15 30 B 3 0.45 2.43 RANKING
1 16 29 = 0.33 2.40 RANKING
1 17 70 7 0.35 2.41 RANKING
1 18 27 E1 Y= 0.49 2.42 RANKING
1 19 11 —A ) 0.30 2., 39] RANKING
1 20 94 .. 78 0.32 2.36 RANKING
1 21 2 =1 My 0.26 20,5 RANKING
1 22 57 =1.72 0.56 2.39 RANKING
1 28 85 =i, 71 0.34 2,037 RANKING
1 24 83 =171 0.46 2.40 RANKING
1 25 79 =L 0.54 2.43 RANKING
1 26 9 -1.70 0.56 2.40 RANKING
1 27 1 ==lalfiI6), 0.33 %037 RANKING
& 28 3 =i, 70 0.43 2 g RANKING
1 29 77 -1.70 0.34 2.40 RANKING
iis 30 60 -1.69 0.31 2.35 RANKING
1 31 58 -1.69 0.40 2.38 RANKING
1 32 34 -1.69 0.64 2.39 RANKING
it 33 86 =1, £ 0.35 2.36 RANKING
i, 34 12 -1.69 0.35 2.38 RANKING
1 35 61 -1.69 0.36 2.38 RANKING
it 36 41 -1.69 0.30 2.39 RANKING
i 37 13 -1.68 0.33 2.36 RANKING
1 38 48 -1.65 0.58 2.40 RANKING
1 39 43 -1.63 0.63 2.41 RANKING
1 40 37 -1.62 0.61 2.41 RANKING
1 41 84 -1.62 0.45 2.36 RANKING
1 42 97 -1.61 0.64 2.40 RANKING
1 43 78 -1l.61 0. 52 2.41 RANKING
1 44 71 -1.539 0.46 =D RANKING
1 45 56 i) 0.64 2.41 RANKING
1 46 53 -1.56 0 75 2.36 RANKING
1 47 39 -1.56 0.49 2.41 RANKING
1 48 54 -1.47 0.69 2.46 RANKING
1 49 8 S 0.48 2.40 RANKING
1 50 99 -1.45 (U opa 2.37 RANKING
1 51 35 ey ] 0.70 2 33 RANKING
1 52 14 il e O 07 0.91 2 B8 RANKING
2 1 47 -1.30 0.00 2.45 RANKING
2 2 96 P e ) 0.11 2.45 RANKING
3 1 63 -1.27 0.00 2 . 5 RANKING
3 2 20 -1.27 0.14 2091, RANKING
3 3 74 -1.27 0.06 s | RANKING
3 4 36 -1.26 0.21 2.51 RANKING
3 5 28 -1.26 0.07 2.51 RANKING
3 6 66 -1.26 0.10 2.51 RANKING
3 7 98 -1.26 0.09 2.51 RANKING
3 8 90 -1.26 0.06 2.51 RANKING
3 9 69 -1.26 0.10 2.51 RANKING
3 10 23 -1.26 0.07 2.51 RANKING
3 11 2 -1.26 0.04 2.52 RANKING
3 12 76 -1.26 0.06 2.52 RANKING
3 13 82 -1.25 0.25 2.51 RANKING
3 14 68 -1.25 0.11 2.51 RANKING
3 15 17 -1.25 0.23 2.51 RANKING
3 16 52 -1.25 0.11 2.51 RANKING
3 17 100 -1.25 0.13 2.51 RANKING
3 18 75 -1.25 0.07 2.51 RANKING
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R DD WWWWWWWWWWwWwwWWwwwwwwwwwwww

19 6
20 93
21 50
22 10
23 33
24 25
25 81
26 64
27 42
28 59
29 62
30 55
31 21
32 46
33 92
34 45
35 49
36 88
37 32
38 15
39 26
40 4
41 73
42 91
1 87
2 7
3 2
4 51

-1.25 0.14
-1.24 0.14
-1.24 0.11
-1.24 0.18
-1.24 0.05
-1.24 0.16
-1.24 0.17
-1.24 0.13
-1.24 0.10
-1.24 0.25
-1.24 0.05
-1.23 0.16
-1.23 0.18
-1.23 0.14
-1.21 0.18
-1.20 0.16
-1.20 0.22
-1.19 0.20
-1.16 0.26
-1.16 0.20
-1_148 0.24
—IESib 0.21
-1.14 0.14
=1,05 0.44
-0.84 0.00
-0.84 0.22
-0.84 0.17
-0.84 0.31

DNDNONNONNONNNNNNNDNDNDNODNONNNNDNDNDNODNDNDNDNDNDNDND NN
w
o

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy for this clustering =

0.20 (rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.24
Free energy,
Internal energy,

Entropy,

R

-2729.92 kcal/mol
-1.44 kcal/mol

na >
1

at Temperature,
at Temperature,
at Temperature,
9.15 kcal/mol/K at Temperature,

298.15
298.15
298.15
= 298.15

HHaHd4
L1 -]
R AR

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

89
Run = 89
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdWw +
Electr
(2) Final
(3) Torsio
(4) Unboun

nk =1

conformations in this cluster = 52

reference structure

Free Energy of Binding
Inhibition Constant, Ki

Intermolecular Energy
Hbond + desolv Energy
ostatic Energy

Total Internal Energy
nal Free Energy

d System's Energy

= 2.364 A

-1.86
43.12

-5.98

= -0.45
= +0.00
= +4.12
= +0.00

(specified in the input PDBQ file) for outputting.

kcal/mol [=(1)+(2)+(3)-(4)]
mM (millimolar) [Temperature = 298.15 K]

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
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USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM

DPF = lrd8a.dpf

NEWDPF
NEWDPF
NEWDPF
NEWDPF
NEWDPF

1 C1
2 o1
3 01
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Ceé
11 06
12 cC7
13 07
14 cC8
15 08
16 .C9
17 BNED
1 SN
19 01
20 C1
21 H4
22 e
23 H7
24 H8
25 H9
26 C1
27 C2
28 02
29 C3
30 O3
31 c4
32 04
33 C5
34 05
35 C6
36 06
37 H2
38 H4
39 H6
47

Run = 4
Cluster

move
about
tran0

quaternion0

SIA
A SIA
B SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
0 'SIA
0 SIA
1 SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

7
Rank

A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022

=2

a.pdbgt

76.250000 18.934999 -22.507000

74.857621 17.285048 -22.858578

axisangle0 0.524460 -0.823522 0.216223 174.769150
0.523914 -0.822664 0.215998 0.045632

75.950
76.897
75.339
75.649
76.871
77.979
79.013
77.440
78.505
76.202
75.205
75.549
75.220
74.288
74.615
73.638
72.446
78.870
78.289
79.934
79.699

74.819
73.839
72.044
70.822
72.198
72.408
73.316
74.596
73.047
73.178
71.640

71.306
70.013
73.257
73.012
69.806

Number of conformations in this

RMSD fr

Estimat
Estimat

(1) Fin

vdw +

om reference structure

ed Free Energy of Binding

ed Inhibition Constant,

al Intermolecular Energy

Hbond + desolv Energy

Electrostatic Energy
(2) Final Total Internal Energy
(3) Torsional Free Energy
(4) Unbound System's Energy

DPF = lrd8a.dpf

NEWDPF
NEWDPF
NEWDPF
NEWDPF
NEWDPF

1 cC1

move
about
tran0

quaternionO

SIA

A3021

a.pdbqgt

y z vdw Elec q
16.057 -23.881 -0.04 +0.02 +0.239
15.341 -24.198 +0.03 -0.07 -0.644
16.655 -24.767 +0.03 -0.03 -0.644

16.362 -22.387 -0.13 -0.00 +0.259
16.116 -21.477 -0.27 +0.00 +0.114
17.153 -21.705 -0.18 +0.02 +0.149

16.973 -20.712 -0.25 -0.08 -0.393
18.596 -21.630 -0.17 +0.01 +0.145
19.521 -22.058 -0.03 -0.01 -0.352
18.733 -22.539 -0.07 -0.01 +0.182
NSO RS EHORE IS, + Qg0 2 -0.336
20.133 -22.527 -0.07 -0.02 +0.180
20.536 -21.178 -0.10 +0.08 -0.390
20.181 -23.416 -0.06 -0.04 +0.173
19.796 -24.770 -0.00 +0.06 BUEE O 1
21.569 -23.438 -0.10 -0.10 +0.198
21.553 -24.245 -0.09 +0.35 -0.398
20.647 -21.396 -0.13 -0.00 +0.214
21.065 -20.400 -0.58 -0.05 -0.274

21.487 -22.031 -0.12 -0.03 +0.117
17.615 -20.852 +0.05 +0.04 +0.210
19.297 -22.918 +0.03 +0.00 +0.163
21.397 -21.171 -0.08 -0.08 +0.210
19.826 -25.318 +0.04 =0.04 +0.210
22,413 -24.258 -0.20 -0.43 +0.209
15.836 -22.230 +0.00 +0.03 +0.202
15.833 -21.539 -0.30 +0.03 +0.173

17.088 -20.852 -0.25 +0.04 -0.391
15.628 -22.573 -0.27 +0.03 +0.187
15.479 -21.883 -0.25 =0.01 -0.336
14.389 -23.445 -0.25 +0.05 +0.180
13.187 -22.653 -0.68 -0.25 -0.390
14.491 -24.069 -0.25 +0.04 +0.176
IVINCSOREFSNIES ORISR0 5 -0.378
13.264 -24.924 -0.21 +0.04 +0.198
13.423 -25.542 -0.10 -0.07 -0.398

12.422 -23.192 +0.08 +0.14 +0.210
12.662 -26.073 +0.10 +0.03 +0.209

cluster = 2

2.451 A

NN NOMNNODNNODNONNODNDNOMNONNONNNNNMNONMNDNOMNNNOMNNODNDNODMNDNDNDNDNDNDNDNDNDNDNDDNDNDDND
w
o
N

-1.30 kcal/mol [=(1)+(2)+(3)-(4)]

= -5.41 kcal/mol
-5.27 /kcal/mol
-0.14 kcal/mol
+0.00 kcal/mol
+4.12 kcal/mol
+0.00 kcal/mol

76.250000 18.934999 -22.507000

74.643578 17.466124 -22.355698

axisangle0 0.259385 0.961534 0.090396 167.469428
0.257835 0.955791 0.089856 0.109132

X
73.523

vy z vdw Elec q
17.240 -23.918 -0.08 +0.00 +0.239
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Ki = 111.95 mM (millimolar) [Temperature

RMS
2.451
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298.15 K]
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

2 OlA SIA A3021 72.785
3 01B SIA A3021 74.337
4 C2 SIA A3021 73.571
5 C3 SIA A3021 73.033
6 C4 SIA A3021 73.974
7 04 SIA A3021 73.505
8 C5 SIA A3021 75.425
9 N5 SIA A3021 76.299
10 C6 SIA A3021 75.858
11 06 SIA A3021 74.918
12 C7 SIA A3021 77.292
13 07 SIA A3021 77.466
14 C8 SIA A3021 77.636
15 08 SIA A3021 77.480
16 C9 SIA A3021 79.063
17 09 SIA A3021 79.322
18 C10 SIA A3021 77.236
19 010 SIA A3021 77.518
20 C11 SIA A3021 78.066
21 H4 SIA A3021 74.087
22 H5 SIA A3021 76.190
23 H7 SIA A3021 78.347
24 H8 SIA A3021 77.692
25 H9 SIA A3021 80.207
26 Cl GAL A3022 73.529
27 C2 GAL A3022 73.254
28 02 GAL A3022 74.329
29 C3 GAL A3022 73.132
30 03 GAL A3022 72.724
31 ' C4 GAL A3022 72.113
32 04 GAL A3022 70.777
33 C5 GAL A3022 72.475
34 05 GAL A3022 e DO,
35 C6 GAL A3022 71.473
36 06 GAL A3022 71.878
37 H2 GAL A3022 74.159
38 H4 GAL A3022 70.148
39 H6 GAL A3022 71.256
63
Run = 63

Cluster Rank = 3
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lrd8a.dpf
NEWDPE move
NEWDPF about
NEWDPF tran0

a.pdbgt

16.708 -24.743
18.079 -24.305
16.730 -22.450
15.290 -22.309
14.256 -22.942
12.927 -22.628
14.420 -22.447
13.540 -23.244
15.893 -22.592
16.746 -21.870
16.192 -22.099
15.758 -20.731
17.692 -22.226
18.127 -23.595
18.006 -21.764
19.419 -21.862
12.704 -22.732
12.652 -21.540
11.940 -23.717
12.287 -23.020
13.562 -24.258
15.941 -20.428
19.050 -23.673
19.614 -21.576
20.899 -19.958
19.388 -20.054
18.650 -19.429
18.958 -21.524
17.556 -21.589
19.832 =22.276
19,562, -271.797
21.321 -22.096
21.677 =20.682
22.240 -22.800
23.618 -22.667
17.717 -19.488
20.101 -22.261
24.188 -23.103
cluster = 42
= 2.512 A
= =027
i = 117.08
= B0 - 39
= =5 i
= R0 L9
= +0.00
= +4.12
= +0.00

kcal/mol [=

mM (millimolar)

kecal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.250000 18.934999 -22.507000
74.006364 18.584372 -23.124087

NEWDPF axisangle0 -0.533870 0.468387 -0.703986 -126.743165

NEWDPF quaternionO

X
1 Cl1 SIA A3021 75.379
2 OlA SIA A3021 75.976
3 01B SIA A3021 76.033
4 C2 SIA A3021 73.830
5 C3 SIA A3021 73.245
6 C4 SIA A3021 73.589
7 04 SIA A3021 72.875
8 C5 SIA A3021 73.231
9 N5 SIA A3021 73.7173
10 C6 SIA A3021 73.824
11 06 SIA A3021 73.343
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y

.233
.230
.295
.356
. 946
.432
.963
.249
.612
.564
.186

.805
.731
.846
.852
.551
.385
.247
.643
.491
.891
.959

-0.477243 0.418706 -0.629316 -0.

vdw Elec
-0.13 -0.02
-0.07 +0.01
+0.04 +0.02
-0.15 -0.03
-0.32 -0.02
-0.35 -0.04
-0.06 +0.11
-0.25 -0.05
-0.10 +0.17
-0.10 -0.05
-0.05 +0.04

-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0 .
50
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
.390
+0.
aOr:

-0.
+0.
.210
+0.

644
644
259
114
149
393
145
352
182
336
180
390
173
391
198
398
214
274
117
210
163
210
210
209
202
173
391
187
336
180

176
378

398
210

209

NMMNONMNDNONDNOMNNNDODNONNODNODNODNDNODNNNODNONNODNNNDNODNDNODNONDNNDNODNDNODNDNDNNNDNDNDNDNDDND

.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
.451
-451
.451
.451
.451
.451
.451
.451
.451
.451
.451
451
.451
.451
.451
.451

(1)+(2)+(3)-(4)]

[Temperature
448203

q RMS
+0.239 2.512
-0.644 2.512
-0.644 2.512
+0.259 2.512
+0.114 2.512
+0.149 2.512
-0.393 2.512
+0.145 2.512
-0.352 2.512
+0.182 2.512
-0.336 2.512

298.15 K]



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

12 C7 SIA A3021 73.508 21.275 -24.225 -0.11 -0.10 +0.
13 07 SIA A3021 72.083 21.452 -24.388 -0.12 +0.35 -0.
14 C8 SIA A3021 74.087 20.505 -25.432 -0.07 -0.05 +0.
15 08 SIA A3021 75.515 20.342 -25.282 +0.00 +0.06 -0.
16 C9 SIA A3021 73.805 21.208 -26.764 -0.10 -0.09 +0.
17 09 SIA A3021 74.328 20.433 -27.860 -0.01 +0.08 -0.
18 C10 SIA A3021 73.081 23.755 -21.726 -0.32 -0.10 +0.
19 010 SIA A3021 71.941 23.775 -22.177 -0.29 +0.18 -0.
20 C11 SIA A3021 73.833 25.040 -21.575 -0.45 -0.02 +0.
21 H4 SIA A3021 73.087 21.883 -19.143 -0.29 -0.16 +0.
22 H5 SIA A3021 74.742 22.701 -21.186 -0.32 -0.10 +0.
23 H7 SIA A3021 71.888 21.890 -25.208 -0.00 -0.33 +0.
24 H8 SIA A3021 75.872 19.868 -26.024 +0.01 -0.02 +0.
25 H9 SIA A3021 74.153 20.869 -28.686 +0.04 -0.04 +0.
26 Cl GAL A3022 72.679 15.006 -25.176 -0.09 +0.03 +0.
27 C2 GAL A3022 72.312 15.872 -23.958 -0.18 +0.02 +0.
28 02 GAL A3022 71.547 17.023 -24.383 -0.03 -0.03 -0.
29 C3 GAL A3022 73.583 16.346 -23.235 -0.16 +0.01 +0.
30 03 GAL A3022 73.212 17.038 -22.002 -0.18 +0.02 -0.
31 C4 GAL A3022 74.511 15.163 -22.909 -0.21 +0.03 +0.
32 04 GAL A3022 73.912 14.325 -21.895 -0.68 -0.16 -0.
33 C5 GAL A3022 74.796 14.358 -24.195 -0.10 +0.04 +0.
34 05 GAL A3022 73.553 13.900 -24.809 -0.05 -0.09 =0,
35 C6 GAL A3022 75.692 13.147 -23.923 -0.13 +0.06 +0.
36 06 GAL A3022 75.990 12.458 -25.154 -0.05 -0.13 =0,
37 H2 GAL A3022 71.321 17.558 -23.631 +0.10 +0.01 +0.
38 H4 GAL A3022 74.486 13.595 -21.694 +0.08 +0.09 +0.
39 H6 GAL A3022 76.546 11.707 -24.985 +0.03 +0.09 +0.
87
Run = 87
Cluster Rank = 4
Number of conformations in this cluster = 4
RMSD from reference structure = 2.712 A
Estimated Free Energy of Binding = -0.84 kcal/mol [=
Estimated Inhibition Constant, Ki = 241.80 mM (millimolar)
(1) Final Intermolecular Energy = -4.96 kcal/mol
vdW + Hbond + desolv Energy = -4.66 kcal/mol
Electrostatic Energy = -0.30 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = lrd8a.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 75.904532 18.798485 -22.571671
NEWDPF axisangle0 -0.586937 0.318069 -0.744538 -106.920992
NEWDPF quaternion0 -0.471573 0.255551 -0.598197 -0.595377

1 cC1
2 OlA
3 01B
4 C2
5 C3
6 C4
7 04
8 C5
9 NS5
10 Cé6
11 06
12 C7
13 07
14 C8
15 08
16 C9
17 09
18 C10
19 010
20 Cl11
21 H4

SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021
SIA A3021

.941
. 208
2768
o 5L
.455
.202
.090
.903
.8717
.988
.053
.782
.473
.873
.183
.701
.715
.909
.984
.100
.933
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57
18.948
19.146
19.254
18.507
18.831
20.340
20.564
20.989
22.453
20.577
19.120
21.143
20.798
20.648
21.006
21.218
20.696
23.274
22.888
24.742
21.498

20
=19,
—
— 2l
=200 4
=20.
-19.
-21.
-21.
-22.
-22.
-23.
-24.
-24.
-24.
-26.
-27.
-21.
-22.
-21.
-19.

944
763
804
363
286
159
266
526
358
542
614
965
471
938
445
350
229
837
543
614
187

vdw Elec

=(0) . 23 306
— 0 RO
+0.01 -0.
-0.17 -0.
-0.30 -0.
-0.31 -0.
-0.19 +40.
-0.21 -0.
-0.04 +0.
-0.08 -0.
-0.03 +0.
-0.04 -0.
-0.05 +0.
-0.00 -0.
+0.01 +0.
-0.01 -0.
+0.00 +40.
-0.29 -0.
-0.24 +0.
-0.42 -0.
-0.19 -0.

180
390
173
391
198
398
214
274
117
210
163
210
210
209
202
173
391
187
336
180
390
176
378
198
398
210
210
209

NN NMNDODNNODNNNDNDNDNDNONNNNDNDNDNDNNNDNNNDNDNDND NN

.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512
.512

(1)+(2)+(3)-(4) ]

+0.
-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.

..., Ramdhan, FMIPA Ul, 2009

239
644
644
259
114
149
393
145
352
182
336
180
390
173
391
198
398
214
274
117
210

NMDNNDNODNDNODNNODNDNNDNDNDNDNDNDNDNDNDNDDNDND

[Temperature

RMS
.712
L7112
.712
L7112
.712
712
.712
.712
.712
.712
.712
.712
.712
712
.712
.712
.712
.712
L7112
.712
.712
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ATOM 22 H5 SIA A3021 74.645 22.881 -20.842 -0.34 -0.13
ATOM 23 H7 SIA A3021 73.346 21.147 -25.345 +0.05 -0.12
ATOM 24 H8 SIA A3021 77.855 20.702 -25.044 +0.01 -0.01
ATOM 25 H9 SIA A3021 76.609 21.050 -28.104 +0.01 -0.02
ATOM 26 Cl GAL A3022 76.469 15.007 -24.593 -0.03 +0.03
ATOM 27 C2 GAL A3022 75.532 15.669 -23.566 -0.09 +0.02
ATOM 28 02 GAL A3022 74.543 16.473 -24.247 -0.01 -0.02
ATOM 29 C3 GAL A3022 76.335 16.559 -22.605 -0.12 +0.01
ATOM 30 03 GAL A3022 75.453 17.056 -21.550 -0.08 +0.05
ATOM 31 C4 GAL A3022 77.509 15.785 -21.978 -0.18 +0.01
ATOM 32 04 GAL A3022 77.011 14.776 -21.072 -0.19 +0.01
ATOM 33 C5 GAL A3022 78.365 15.151 -23.095 -0.06 +0.02
ATOM 34 05 GAL A3022 77.556 14.285 -23.946 -0.01 -0.06
ATOM 35 C6 GAL A3022 79.533 14.340 -22.526 -0.07 +0.03
ATOM 36 06 GAL A3022 80.347 13.819 -23.596 -0.00 -0.05
ATOM 37 H2 GAL A3022 73.965 16.882 -23.613 +0.06 +0.01
ATOM 38 H4 GAL A3022 77.735 14.298 -20.685 -0.41 -0.05
ATOM 39 H6 GAL A3022 81.072 13.315 -23.243 +0.02 +0.03
TER

ENDMDL

AVSFLD: # AVS field file

AVSFLD: #
AVSFLD: # Created by AutoDock
AVSFLD: #

AVSFLD: ndim=2
AVSFLD: nspace=1
AVSFLD: veclen=7

number of dimensions in the field
number of physical coordinates
vector size

HE S S S 3

AVSFLD: diml=39 atoms

AVSFLD: dim2=4 conformations

AVSFLD: data=Real # data type (byte,integer,Real,double)
AVSFLD: field=uniform # field coordinate layout

AVSFLD: label= x y z vdW Elec g RMS
AVSFLD: variable 1 file = 1lrd8a.dlg.pdb filetype = ascii offset =
AVSFLD: variable 2 file = lrd8a.dlg.pdb filetype = ascii offset =
AVSFLD: variable 3 file = 1lrd8a.dlg.pdb filetype = ascii offset =
AVSFLD: variable 4 file = lrd8a.dlg.pdb filetype = ascii offset =
5
6
7

© -1 o Ul

AVSFLD: variable file = 1lrd8a.dlg.pdb filetype = ascii offset = 9
AVSFLD: variable
AVSFLD: variable
AVSFLD: # end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at: 1:14 00" p.m., 06/14/2009

+0.163
+0.210
+0.210
+0.209
+0.202
+0.173
-0.391
+0.187
-0.336
+0.180
-0.390
+0.176
-0.378
+0.198
-0.398
+0.210
+0.210
+0.209

stride =
stride =
stride =
Sitiide =
stride =

12
12
12
12
12

file = 1rd8a.dlg.pdb filetype = ascii offset = 10 stride = 12
file = 1lrdB8a.dlg.pdb filetype = ascii offset = 11 stride = 12

NN NODNDNODNONNDNDNDNDNDNDNDNDNDNDDND

autodock4: Successful Completion on "ubuntu"

Real= 43m 45.79s, CPU= 43m 06.14s, System= 0.96s

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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.712
L7712
L712
L7712



1RD8-Sia (a2-6)Gal

// /1777 /
/7 / / /
/ / / / / /
/ /__/ /1011 [ 11717
/ 7/ /_/ / 7/ /7 77 7/ 77
17777771/ /I / !~/ /7 /"7 /7
Y A A Y A A A A A /=7 /7
/ /_T777 /777 77777 /7777 77777 1777 1 /
/ \
/ \
/ \
\ /\ /
N\ / N/
\/ /\ \/
/ N\
/ \
| I
| AutoDock 4.00
| |
| (c) 1991-2007 |
| The Scripps Research Institute |
| |
| Garrett M. Morris, TSRI |
| Ruth Huey, TSRI |
| William E. Hart, Sandia |
| William Lindstrom, TSRI |
| Alexander Gillet, TSRI |
| David S. Goodsell, TSRI |
| Arthur J. Olson, TSRI |
| I
| I
| Automated Docking of Flexible Ligand |
| to Flexible Macromolecular Receptor
| I
Number of distinct conformational clusters found = 4, out of 100 runs,
Using an rmsd-tolerance of 2.0 A
CLUSTERING HISTOGRAM
| | | | |
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | | : | : | |
11 -1.99 | 4 | -1.75 | 77
[ A A A A A A A A A A A R R R R R
2| -1.40 | 2| =1.35 | 19 | #HH#HHHHHEHEHEHERESS
3 -1.17 | 80 -1.15 3 | ###
|
|

I |
41 | -1.15 | 1 1#
| | |

Number of multi-member conformational clusters found = 3, out of 100 runs.

RMSD TABLE

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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I | | | | I
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 4 -1.99 0.00 2.14 RANKING
1 2 12 -1.99 0.07 2.09 RANKING
1 3 9 -1.99 0.02 2.15 RANKING
1 4 82 -1.99 0.06 2.13 RANKING
1 5 95 -1.98 0.06 2.13 RANKING
1 6 87 -1.98 0.05 2.15 RANKING
1 7 76 -1.98 0.06 2.13 RANKING
1 8 29 -1.98 0.08 2.09 RANKING
1 9 53 -1.97 0.04 2.13 RANKING
1 10 33 -1.97 0.07 2.20 RANKING
1 11 45 -1.97 0.07 2l RANKING
1 12 98 -1.97 0.06 2.18 RANKING
1 13 24 -1.97 0.06 2ol RANKING
1 14 100 -1.97 0.09 2. o RANKING
1 15 66 -5 96 0.08 2.12 RANKING
1 16 94 =i, 95 0.09 2.18 RANKING
1 17 30 =1,95 0.07 2 NS RANKING
1 18 67 =1,95 0.09 2.8 RANKING
1 19 52 =193 0.09 L . 158 RANKING
1 20 62 =1,92 0.11 2 M) RANKING
1 21 6 —11.92 0.17 2.08 RANKING
1 22 99 .92 @ 109 2.02 RANKING
1 23 39 — T "SOXN 0.08 Po, L1 RANKING
1 24 57 Sl O el 2 . 21 RANKING
1 25 55 =1l rg 0.12 2.04 RANKING
1 26 91 -1.89 Bl 9 Po 17 RANKING
1 27 70 -1.88 0,12 2.09 RANKING
1 28 56 -1.86 0.22 1.99 RANKING
1 29 40 -1.86 0.13 2.08 RANKING
1 30 74 -1.83 0.39 2.15 RANKING
1 31 5 -1.82 0.17 2.08 RANKING
1 32 28 -1.82 0 37 2.15 RANKING
1 K - 97 =L, 82 0.26 Vs ILE] RANKING
1 34 48 -1.80 0.25 2.04 RANKING
1 35 90 .79 0.41 2 i RANKING
1 36 8 -1.79 0.44 2.10 RANKING
1 37 78 -1.78 0.22 2.10 RANKING
1 38 34 -1.75 0.30 1,99 RANKING
1 39 47 -1.74 0.29 2.20 RANKING
1 40 20 -1.72 0.49 2.02 RANKING
1 41 35 -1.65 1.23 2.14 RANKING
1 42 58 -1.65 1.%98 2.14 RANKING
1 43 iy -1.64 20 2.14 RANKING
1 44 50 -1.63 1.26 2.14 RANKING
1 45 77 - 168 1.20 201 5 RANKING
1 46 11 262 1.22 2.17 RANKING
1 47 61 a6 ' 1025 2o L& RANKING
1 48 32 -1.63 laera 2.16 RANKING
1 49 42 =i .63 1:25 2.12 RANKING
1 50 93 =TSl 1.25 2. 1 RANKING
1 51 46 -1.62 1515 25185 RANKING
1 52 88 -1.62 1,25 2.14 RANKING
1 53 23 -1.62 1.26 2.14 RANKING
1 54 65 -1.62 1 =25 20 RANKING
1 55 68 -1.62 1.26 2.10 RANKING
1 56 73 -1.61 1.11 2.18 RANKING
1 57 25 -1l.61 1.22 2.17 RANKING
1 58 89 -1l.61 1.12 2.19 RANKING
1 59 16 -1.60 1.24 2.16 RANKING
1 60 17 -1.60 1.24 2.17 RANKING
1 61 63 -1.60 1.13 2.19 RANKING
1 62 13 -1.60 1.22 2.14 RANKING
1 63 26 -1.59 1.24 2.19 RANKING
1 64 43 -1.58 0.77 2.07 RANKING
1 65 69 -1.58 1.23 2.13 RANKING
1 66 44 -1.58 1.11 2.19 RANKING
1 67 22 -1.58 1.25 2.20 RANKING
1 68 38 -1.57 1.15 2.23 RANKING
1 69 31 -1.56 1.26 2.16 RANKING
1 70 21 -1.56 1.31 2.17 RANKING
1 71 15 -1.56 1.32 2.20 RANKING
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B WWWNNRNONRNRNONNMNOMNONNNRONNNOMNONNNNNNN R R R PP e

72 64
73 49
74 72
75 19
76 85
77 92
1 2
2 75
3 54
4 60
5 27
6 18
7 10
8 7
9 79
10 37
11 86
12 51
13 36
14 81
15 3
16 14
17 83
18 59
19 96
1 80
2 84
E 71
1 41

-1.55 1.35
-1.53 1.38
-1.52 1.32
-1.51 1.39
-1.48 1.48
-1.45 1.48
-1.40 0.00
-1.40 0.03
-1.38 0.08
-1.38 0.06
-1.38 0.44
-1.37 0.06
-1.37 0.44
-1.36 0.12
-1.36 0.21
-1.36 0.15
-1.36 0.18
-1.34 Ozl
-1.34 0.42
-1.34 0.28
-1.34 0.29
S . 30 0.71
0 -0 0.74
E-1 S0 0.66
51 . 29 0.69
e 1T 0.00
-1.14 0.36
=113 0.48
=il o 15 0.00

NNONDODNDNNODNDNODNDNODNONNODNNDNODNODNDNONNDNDNDNDNDNDNDNDNDDNDDND
~
w

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy for this clustering =

0.15 (rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.28
Free energy,
Internal energy,

Entropy,

Q

-2730.13 kcal/mol
-1.65 kcal/mol

nc @
I

at Temperature,
at Temperature,
at Temperature,
9.15 kcal/mol/K at Temperature,

B aa

298.
298.
298.
298.

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

4
Run = 4
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdw +
Electr
(2) Final
(3) Torsio
(4) Unboun

nk = 1

conformations in this cluster = 77
reference structure = 2.141 A
Free Energy of Binding = -1.99
Inhibition Constant, Ki = 34.75
Intermolecular Energy = -6.11
Hbond + desolv Energy = -5.28
ostatic Energy = -0.83
Total Internal Energy = +0.00
nal Free Energy = +4.12
d System's Energy = +0.00

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009

kcal/mol

(specified in the input PDBQ file)

[=(1)+(2)+(3)-(4)]

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

RRR R

for outputting.

[Temperature
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

NN MNDNNODNODNODNDNNONNDNNODNNNDIONNNOMNNNDNONNODNODNONNNODNNNDNODNODNDNDNDNDNDNODNDDNDDNDDND

RMS

.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
.141
141
.141
.141
141
.141
141
141
141
141
.141
141
141
.141
141
.141
.141

DPF = 1rd8h.dpf
NEWDPF move h.pdbgt
NEWDPF about 76.381699 19.617800 -22.545500
NEWDPF tran0 75.539358 20.410131 -22.625543
NEWDPF axisangle0 -0.139699 -0.917934 -0.371324 29.649193
NEWDPF quaternionO -0.035744 -0.234863 -0.095007 0.966714
X vy Z vdw Elec
1 Cl SIA A 801 76.804 19.021 -20.602 -0.27 +0.03 +0.
2  OlA SIA A 801 77.369 18.077 -20.057 -0.40 -0.30 -0.
3 01B SIA A 801 76.369 19.937 -19.904 -0.20 -0.06 -0.
4 C2 SIA A 801 76.460 18.970 -22.117 -0.08 -0.00 +0.
5 C3 SIA A 801 76.436 17.523 -22.655 -0.10 +0.00 +0.
6 C4 SIA A 801 75.241 16.722 -22.118 -0.11 -0.01 +0.
7 04 SIA A 801 75.200 15.435 -22.770 -0.10 -0.04 -0.
8 C5 SIA A 801 73.914 17.470 -22.341 -0.18 -0.01 +0.
9 N5 SIA A 801 72.817 16.761 -21.653 -0.17 +0.01 -0.
10 C6 SIA A 801 74.039 18.907 -21.795 -0.17 -0.02 +0.
11 06 SIA A 801 75.163 19.574 -22.446 -0.03 +0.04 =0 .
12 C7 SIA A 801 72.764 19.759 -21.971 -0.22 -0.03 +0.
13 07 SIA A 801 72.317 19.735 -23.348 -0.08 +0.08 Y
14 C8 SIA A 801 72.974 21.216 -21.499 -0.27 -0.06 +0.
15 08 SIA A 801 73.441 21.236 -20.132 -0.14 +0.17 -0
16 C9 SIA A 801 71.692 22.051 -21.593 -0.28 -0.08 +0.
17 09 SIA A 801 71.943 23.406 -21.176 -0.24 +0.17 -0.
18 C10 SIA A 801 T, 7 | 6 201 =22 .215 =0,36 0. 6p +0.
19 010 SIA A 801 70.768 . 15.859 -21.518 -0.38 -0.05 -0.
20 'Cl1 SIA A 801 71.702 15.836 =-23.673 -0.24 +0.01 +0.
21 H4 SIA A 801 74.461  14.939 -22.437 +0.07 +0.04 +0.
22 H5 SIA A 801 72.895 16.683 -20.638 -0.39 -0.05 +0.
23 H7 SIA A 801 714533 20.259 =23.457 +0.10 -0.06 +0.
24 H8 SIA A 801 73.570 22.131 -19.842 -0.27 -0.18 +0.
25 HY9 SIA A 801 71.148 '23.924 -21.235 +0.12.-0.07 +0.
26 Cl GAL A 802 78.506 22.266 -25.986 +0.01 -0.01 +0
27 C2 GAL A 802 79.016 23.697 -25.730 -0.01 +0.01 +0
28 02 GAL A 802 79.904 24.113 -26.791 +0.00 -0.02 -0
29 C3 GAL A 802 79.754 23.779 -24.380 -0.08 -0.01 +0
30 03 GAL A 802 80.093 25.149 -24.079 -0.14 -0.21 -0
31 C4 GAL A 802 78.923 23.175 -23.230 -0.11 -0.04 +0
32 04 GAL A 802 77.794 24.029 -22.939 -0.11 +0.03 -0
33 C5 GAL A 802 78.465 21.757 -23.630 -0.02 -0.02 +0
34 05 GAL A 802 77.695 21.826 -24.863 +0.01 +0.04 -0
35 C6 GAL A 802 77.629, 21.063 -22.554 -0.06 -0.02 +0
36 06 GAL A 802 77.474 19.660 -22.913 -0.01_+0.01 -0
37 H2 GAL A 802 80.218 24.996 -26.634 +0.01 +0.03 +0
38 H3 GAL A 802 80.548 25.200 -23.246 -0.44 -0.13 +0
39 H4 GAL A 802 77.281 23.657 -22.230 +0.06 -0.05 +0
2
Run = 2
Cluster Rank = 2
Number of conformations in this cluster = 19
RMSD from reference structure = 2.720 A
Estimated Free Energy of Binding -1.40 kcal/mol [=(1)+(2)+(3)-(4)]
Estimated Inhibition Constant, Ki = 94.16 mM (millimolar) [Temperature
(1) Final Intermolecular Energy = -5.52 kcal/mol
vdW + Hbond + desolv Energy = -5.50 kcal/mol
Electrostatic Energy = -0.02 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = 1lrd8h.dpf
NEWDPF move h.pdbgt
NEWDPF about 76.381699 19.617800 -22.545500
NEWDPF tran0 74.693338 19.624720 -22.262231
NEWDPF axisangle( -0.128218 -0.045207 0.990715 135.331422
NEWDPF quaternion0 -0.118600 -0.041815 0.916394 0.380010
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RMS
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1 Cl SIA A 801 73.354
2 OlA SIA A 801 72.494

3 01B SIA A 801 74.367

4 C2 SIA A 801 73.265
5 C3 SIA A 801 72.355

6 C4 SIA A 801 72.981
7 04 SIA A 801 72.149

8 C5 SIA A 801 74.410

9 N5 SIA A 801 75.042
10 C6 SIA A 801 75.235
11 06 SIA A 801 74.566
12 C7 SIA A 801 76.691
13 07 SIA A 801 76.730
14 C8 SIA A 801 77.443
15 08 SIA A 801 77.383
16 C9 SIA A 801 78.913
17 09 SIA A 801 79.563
18 C10 SIA A 801 75.484
19 010 sSIA A 801 76.204
20 Cl11 sSIA A 801 74.968
21 H4 SIA A 801 12535
22 H5 SIA A 801 75.160
23 H7 SIA A 801 77.625
24 H8 SIA A 801 77.845
25 H9 SIA A 801 80.475
26. Cl GAL A 802 72.618
27 C2 GAL A 802 73.068
28 02 GAL A 802 . 57
29 C3 GAL A 802 72.823
30 03 GAL A 802 73.386
31 C4 GAL A 802 73.403
32 04 GAL A 802 74.848
33 €5 GAL A 802 72.887
34 05 GAL A 802 Sk 6°
35 C6 GAL A 802 73.405
36 06 GAL A 802 72.665
37 H2 GAL A 802 72.634
38 H3 GAL A 802 73.235
39 H4 GAL A 802 75.206

80
Run = 80
Cluster Rank = 3
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdWw + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = 1lrd8h.dpf
NEWDPF move
NEWDPF about
NEWDPF tran0

h.pdbgt

20.228 -19.925
20.736 -19.209
19.768 -19.400
20.342 -21.472
21.509 -21.913
22.880 -21.613
23.916 -22.179
22.983 -22.176
24.235 -21.714
21.768 -21.704
20.540 -22.122
21.761 -22.216
21.921 -23.655
20.477 -21.798
20.308 -20.365
20.494 -22.231
19.266 -21.851
25.268 -22.477
26.132 -21.994
25.462 -23.874
24.763 -21.993
24.335 -20.705
21.917 -23.970
19.519 -20.107
1 SEEol . 1 LC]
16.173 -24.968
14.726 -24.690
13.804 -25.545
14.354 -23.215
13.055 -22.928
15.406 -22.249
185y 3SSIE 2288201
16.803 -22.656
17.078 -24.034
17.926 -21.758
19.144 -22.058
12.912 -25.374
12.826 -22.019
16.001 -21.678
cluster = 3
=0 VSN~
= =gl 7/
i = 7139.60
= R - 2
= -4.82
= -0.47
= +0.00
= +4.12
= +0.00

kcal/mol

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
76.210614 19.496068 -22.083795

[=

NEWDPF axisangle0 0.088970 0.090721 -0.991894 -112.235307

NEWDPF quaternion0

X
1 Cl SIA A 801 74.903
2 OlA SIA A 801 73.963
3 01B SIA A 801 76.049
4 C2 SIA A 801 74.672
5 C3 SIA A 801 73.344
6 C4 SIA A 801 73.389
7 04 SIA A 801 72.177
8 C5 SIA A 801 74.617
9 N5 SIA A 801 74.727

10 C6 SIA A 801 75.888

y

.565
.703
.558
.601
.300
.812
.418
.464
.873
.689

-19.
-18.
-19.
-21.
-21.
-21.
-21.
-21.
-21.
-21.

653
875
205
190
557
291
789
953
526
549

vdw Elec

-0.36 -0.
-0.16 -0.
-0.08 -0.
-0.19 -0.
-0.25 -0.
-0.25 -0.
-0.17 +0.
-0.16 -0.
-0.13 +40.
-0.07 -0.

.239
.644
.644
.258
.114
.149
.393
.145
.352
.182
.336
.180
.390
.173
.391
.198
.398
.214
.274
.117
.210
.163
.210
.210
.209
.202
- 1L IN]
01
.180
.390

5390
.176
.378

.344
.210
.210
.210

NDNNONMNNDNONMNDNOMNONNONNNODNDNOMNNMOMNNNOMNNNDNNNDNDNDNDNDNNNNDNDNDNDNDNDNNNDNDNDND DN

.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
.720
720
.720
.720
.720

(1) +(2)+(3)=(4)

0.073861 0.075315 -0.823455 -0.557489

+0.
-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
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239

644
644
258
114
149
393
145
352
182

DN NDNDNDDNDNDDNDND

RMS
.757
L7517
.757
.757
.757
.757
.757
.757
.757
L7517
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ATOM 11 06 SIA A 801 75.738 20.287 -21.928 -0.06 +0.04 -0.336 2.757
ATOM 12 C7 SIA A 801 77.188 22.252 -22.162 -0.15 -0.04 +0.180 2.757
ATOM 13 07 SIA A 801 77.062 22.384 -23.599 +0.00 +0.06 -0.390 2.757
ATOM 14 C8 SIA A 801 78.416 21.383 -21.808 -0.15 -0.02 +0.173 2.757
ATOM 15 08 SIA A 801 78.526 21.234 -20.375 -0.53 -0.05 -0.391 2.757
ATOM 16 C9 SIA A 801 79.725 21.975 -22.343 -0.11 -0.06 +0.198 2.757
ATOM 17 09 SIA A 801 80.835 21.117 -22.019 -0.03 +0.07 -0.398 2.757
ATOM 18 C10 SIA A 801 74.667 24.981 -22.311 -0.28 -0.03 +0.214 2.757
ATOM 19 010 SIA A 801 75.013 26.071 -21.873 -0.79 -0.08 -0.274 2.757
ATOM 20 C11 SIA A 801 74.023 24.924 -23.667 -0.15 -0.07 +0.117 2.757
ATOM 21 H4 SIA A 801 72.205 23.353 -21.624 +0.13 -0.11 +0.210 2.757
ATOM 22 H5 SIA A 801 74.863 24.034 -20.528 -0.21 -0.09 +0.163 2.757
ATOM 23 H7 SIA A 801 77.862 22.730 -23.977 +0.04 -0.02 +0.210 2.757
ATOM 24 H8 SIA A 801 79.280 20.700 -20.157 +0.08 +0.03 +0.210 2.757
ATOM 25 HY9 SIA A 801 81.646 21.484 -22.351 +0.03 -0.05 +0.209 2.757
ATOM 26 Cl GAL A 802 75.507 15.447 -24.663 -0.03 +0.02 +0.202 2.757
ATOM 27 C2 GAL A 802 76.515 14.305 -24.428 -0.04 +0.03 +0.173 2.757
ATOM 28 02 GAL A 802 76.174 13.158 -25.238 -0.02 -0.10 -0.391 2.757
ATOM 29 C3 GAL A 802 76.539 13.898 -22.942 -0.14 +0.04 +0.180 2.757
ATOM 30 03 GAL A 802 77.591 12.937 -22.706 -0.08 -0.10 -0.390 2.757
ATOM 31 C4 GAL A 802 76.715 15.114 -22.012 -0.21 +0.01 +0.180 2.757
ATOM 32 04 GAL A 802 78.056 15.640 -22.139 -0.07 -0.03 -0.390 2.757
ATOM 33 C5 GAL A 802 75.659 16.180 -22.371 -0.17 +0.00 +0.176 2.757
ATOM 34 05 GAL A 802 75.804 16.555 -23.770 -0.01 -0.02 -0.378 2.757
ATOM 35 C6 GAL A 802 75.745 17.436 -21.503 -0.09 -0.02 +0.206 2.757
ATOM 36 06 GAL A 802 74.562 18.251 -21.741 -0.10 +0.04 -0.344 2.757
ATOM 37 H2 GAL A 802 76.796 12.455 -25.094 +0.03 +0.07 +0.210 2.757
ATOM 38 H3 GAL A 802 77.606 12.686 -21.790 +0.05 +0.05 +0.210 2.757
ATOM 39 H4 GAL A 802 78.165  16.390 -21.565 +0.06 +0.02 +0.210 2.757
TER

ENDMDL

MODEL 41

USER Run = 41

USER Cluster Rank = 4

USER Number of conformations in this cluster =1

USER

USER RMSD from reference structure =2.778 A

USER

USER Estimated Free Energy of Binding = -1.15 kcal/mol [=(1)+(2)+(3)-(4)]
USER Estimated Inhibition Constant, Ki = 142.73 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -5.27 kcal/mol

USER vdW + Hbond + desolv Energy = -5.01 kcal/mol

USER Electrostatic Energy = -0.26 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy = +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER

USER

USER

USER DPF = 1rd8h.dpf

USER NEWDPF move h.pdbgt

USER NEWDPF about 76.381699 19.617800 -22.545500

USER NEWDPF tran0 73.480860 18.447003 -23.495842

USER NEWDPF axisangle0Q -0.464361 0.489275 -0.738227 -134.204211

USER NEWDPF quaternion0 -0.427770 0.450720 -0.680054 -0.389090

USER

USER X Yy Z vdw Elec q RMS
ATOM 1 Cl1 SIA A 801 75.564 18.237:/-21.696 -0.14 -0.02 +0.239 2.778
ATOM 2 OlA SIA A 801 76.123 18.245 -20.602 -0.10 -0.02 -0.644 2.778
ATOM 3 01B SIA A 801 76.253718.284 -22.715 +0.04 +0.01 -0.644 2.778
ATOM 4 C2 SIA A 801 74.019 18.368 =21.798 -0.15 -0.03 +0.258 2.778
ATOM 5 C3 SIA A 801 73.408 18.988 -20.522 -0.34 -0.02 +0.114 2.778
ATOM 6 C4 SIA A 801 73.760 20.476 -20.372 -0.33 -0.04 +0.149 2.778
ATOM 7 04 SIA A 801 73.042 21.023 -19.245 -0.04 +0.12 -0.393 2.778
ATOM 8 C5 SIA A 801 73.422 21.267 -21.649 -0.23 -0.05 +0.145 2.778
ATOM 9 N5 SIA A 801 73.939 22.645 -21.537 -0.09 +0.17 -0.352 2.778
ATOM 10 C6 SIA A 801 74.052 20.564 -22.869 -0.09 -0.05 +0.182 2.778
ATOM 11 06 SIA A 801 73.572 19.186 -22.931 -0.05 +0.04 -0.336 2.778
ATOM 12 C7 SIA A 801 73.772 21.268 -24.214 -0.09 -0.09 +0.180 2.778
ATOM 13 07 SIA A 801 72.352 21.495 -24.387 -0.10 +0.35 -0.390 2.778
ATOM 14 C8 SIA A 801 74.339 20.471 -25.410 -0.05 -0.05 +0.173 2.778
ATOM 15 08 SIA A 801 75.750 20.226 -25.223 +0.00 +0.05 -0.391 2.778
ATOM 16 C9 SIA A 801 74.139 21.200 -26.744 -0.08 -0.08 +0.198 2.778
ATOM 17 09 SIA A 801 74.651 20.407 -27.832 -0.00 +0.07 -0.398 2.778
ATOM 18 C10 SIA A 801 73.224 23.799 -21.547 -0.33 -0.09 +0.214 2.778
ATOM 19 010 SIA A 801 73.786 24.878 -21.690 -0.37 +0.05 -0.274 2.778
ATOM 20 C11 SIA A 801 71.758 23.794 -21.217 -0.45 -0.05 +0.117 2.778
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

21 H4 SIA A 801 73.261 21.942 -19.153 -0.30 -0.17 +0.210
22 H5 SIA A 801 74.951 22.742 -21.440 -0.15 -0.08 +0.163
23 H7 SIA A 801 72.179 21.928 -25.215 -0.03 -0.33 +0.210
24 H8 SIA A 801 76.099 19.737 -25.959 +0.01 -0.02 +0.210
25 H9 SIA A 801 74.526 20.859 -28.659 +0.03 -0.04 +0.209
26 Cl GAL A 802 70.591 14.557 -23.732 -0.29 +0.03 +0.202
27 C2 GAL A 802 70.978 13.481 -24.766 -0.25 +0.04 +0.173
28 02 GAL A 802 70.051 12.375 -24.712 -0.18 -0.08 -0.391
29 C3 GAL A 802 72.408 12.969 -24.507 -0.15 +0.06 +0.180
30 03 GAL A 802 72.816 12.077 -25.566 -0.08 -0.13 -0.390
31 C4 GAL A 802 73.420 14.123 -24.368 -0.15 +0.04 +0.180
32 04 GAL A 802 73.620 14.758 -25.651 -0.01 -0.06 -0.390
33 C5 GAL A 802 72.897 15.129 -23.321 -0.24 +0.04 +0.176
34 05 GAL A 802 71.587 15.616 -23.729 -0.12 -0.05 -0.378
35 Cé6 GAL A 802 73.830 16.320 -23.105 -0.15 +0.01 +0.206
36 06 GAL A 802 73.383 17.058 -21.931 -0.17 +0.03 -0.344
37 H2 GAL A 802 70.289 11.712 -25.349 +0.10 +0.04 +0.210
38 H3 GAL A 802 73.698 11.761 -25.407 +0.04 +0.09 +0.210
39 H4 GAL A 802 74.244 15.470 -25.566 +0.03 +0.02 +0.210

# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field
nspace=1 # number of physical coordinates
veclen=7 # vector size

dim1=39 # atoms

dim2=4 # conformations

data=Real # data type (byte,integer,Real,double)
field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable file = 1rd8h.dlg.pdb filetype = ascii offset = 5 stride =
variable file = 1rd8h.dlg.pdb filetype = ascii offset = 6 stride =
variable file = lrd8h.dlg.pdb filetype = ascii offset = 7 stride =
variable file = 1lrd8h.dlg.pdb filetype = ascii offset = 8 stride =

variable
variable
# end of

file = 1rd8h.dlg.pdb filetype = ascii offset = 11 stride =

1

2

3

4

variable 5 file = 1lrd8h.dlg.pdb filetype = ascii offset = 9 stride =
6

7

file

>>> Closing the docking parameter file (DPF)...

This docking finished at: 1:58 40" p.m., 06/14/2009

NN NDNDNNDNDNDNDNDNDNDNDNDNDNDNDNDN

12
12
12
12
12

file = 1rd8h.dlg.pdb filetype = ascii offset = 10 stride = 12
12

autodock4: Successful Completion on "ubuntu"

Real= 44m 40.08s,. CPU= 44m 37.22s, System= 0.68s
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.778
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.778
.778
.778
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1MQON-Sia (a2-3)Gal

/! /1117 /
7 7 /7 /
/7 / / 7 /
A J7/TTT_J777T /I T77TT S
7 7/ /7~ 7 7/ /77 77 7177
i, // / /7 /! /7 /7
/ S T A /7 /7
/ /_TT77 0 T77 _ T7777 /7777 T7777 T7777 7

AutoDock 4.00

(c) 1991-2007
The Scripps Research Institute

Ruth Huey, TSRI
William E. Hart, Sandia
William Lindstrom, TSRI
Alexander Gillet, TSRI

David S. Goodsell, TSRI

I

|

|

|

|

|

| Garrett M. Morris, TSRI
|

|

|

|

|

| Arthur J. Olson, TSRI
|

| Automated Docking of Flexible Ligand
| to Flexible Macromolecular Receptor
|

Number of distinct conformational clusters found = 3, out of 100 runs,
Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

I I I I
Clus | Lowest | Run | Mean | Num Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | [ S S S D S R
1 -1.06 | 53 | —1.00 | 46 |#HEHHFHFHFFEHEHAHAHAHFHFHHHFFFHFHHHHH S
2 | -0.91 | 82 | =0.89 | A5 |[##HHHHEHHEE
3 -0.66 | 91 | -0.65 | O | HffftiES
| | | | |
Number of multi-member conformational clusters found = 3, out of 100 runs.

RMSD TABLE

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



| I | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| I | | | |
1 1 53 -1.06 0.00 1.96 RANKING
1 2 79 -1.06 0.07 1.92 RANKING
1 3 46 -1.06 0.03 1.96 RANKING
1 4 56 -1.06 0.09 1.92 RANKING
1 5 78 -1.06 0.03 1.95 RANKING
1 6 10 -1.05 0.04 1.95 RANKING
1 7 93 -1.05 0.09 1.92 RANKING
1 8 13 -1.05 0.07 1.96 RANKING
1 9 1 -1.05 0.05 1.93 RANKING
1 10 67 -1.05 0.18 1.89 RANKING
1 11 20 -1.05 0.07 1.94 RANKING
1 12 5 -1.05 0.03 0.5 RANKING
1 13 76 -1.05 0.10 1.98 RANKING
1 14 90 -1.05 0.07 1.94 RANKING
1 15 88 -1.05 0.07 199 RANKING
1 16 23 S 08 0.08 199 RANKING
1 17 94 L - 48 0.12 1.93 RANKING
1 18 14 -1.04 0.06 1,97 RANKING
1 19 61 -1.04 0.07 1.95 RANKING
1 20 6 -1.04 0.05 1,95 RANKING
1 21 40 -1.04 0.07 1] RANKING
1 22 1888 -1.04 0.14 RS O RANKING
1 23 86 -1.04 0.12 1,97 RANKING
1 24 63 -1.04 0.08 il Sl RANKING
1 25 72 -1.03 0.15 L. 92 RANKING
1 26 73 -1.03 0.20 1.90 RANKING
1 27 68 -1.02 0.16 1L el RANKING
1 28 21 P02 0.19 1.88 RANKING
I 29 22 =1, 02 0.18 1.99 RANKING
i 30 48 -1.02 0.24 1.91 RANKING
iis 31 15 -1.01 0.14 1.97 RANKING
1 32 44 -0.99 0.43 . 97 RANKING
1 33 43 -0.99 0.39 1.95 RANKING
iL 34 18 =088 0.41 . o8 RANKING
i 35 9 -0.98 0.46 11987/ RANKING
1 36 98 -0.98 0.28 1.96 RANKING
L 37 60 -0.98 0.42 1.98 RANKING
i 38 81 -0.98 0.28 i, 90 RANKING
1 39 27 -0.97 0.42 1.98 RANKING
1 40 74 -0.97 0.44 1S RANKING
1 41 65 -0.97 0.34 1.98 RANKING
1 42 97 -0.90 0.16 i . 1518 RANKING
1 43 85 -0.77 1.09 2.02 RANKING
1 44 7 -0.77 1.08 2.01 RANKING
1 45 64 -0.74 0.98 L ©)53) RANKING
1 46 39 o) 0.94 1.93 RANKING
2 1 82 210, i 0.00 2.85 RANKING
2 2 3 -0.91 0.09 2.84 RANKING
2 3 24 =0 91l 05 L0 2.84 RANKING
2 4 55 (0P 0.04 2.85 RANKING
2 5 51 =0 &1L 0.07 2.84 RANKING
2 6 62 ol 0.04 2.84 RANKING
2 7 17 =00 L 0.07 2.84 RANKING
2 8 33 =091 0.08 2.84 RANKING
2 9 34 -0.91 0.05 2.84 RANKING
2 10 84 -0.90 0.05 2.84 RANKING
2 11 16 -0.90 0.07 2085 RANKING
2 12 36 -0.90 0.10 2.84 RANKING
2 13 28 -0.90 0.07 2.85 RANKING
2 14 12 -0.90 0.14 2.84 RANKING
2 15 95 -0.90 0.04 2.85 RANKING
2 16 71 -0.90 0.16 2.83 RANKING
2 17 19 -0.90 0.04 2.84 RANKING
2 18 75 -0.90 0.17 2.84 RANKING
2 19 4 -0.90 0.15 2.83 RANKING
2 20 80 -0.90 0.09 2.84 RANKING
2 21 57 -0.90 0.11 2.85 RANKING
2 22 42 -0.89 0.12 2.84 RANKING
2 23 41 -0.89 0.12 2.83 RANKING
2 24 99 -0.89 0.09 2.84 RANKING
2 25 59 -0.89 0.26 2.83 RANKING
2 26 31 -0.89 0.19 2.83 RANKING
2 27 38 -0.89 0.20 2.83 RANKING
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WWWWWWWwWWNDNNDNDNDNDNONDNDNDNDNDNDNDNDNDDNDDND

28 87
29 35
30 29
31 77
32 100
33 66
34 37
35 54
36 52
37 8
38 58
39 26
40 69
41 96
42 92
43 70
44 45
45 50
1 91
2 25
3 32
4 49
5 47
6 83
7 30
8 89
9 &

-0.89 0.15 2
-0.88 0.15 2
-0.88 0.13 2
-0.88 0.14 2
-0.88 0.23 2
-0.88 0.19 2
-0.88 0.17 2
-0.88 0.12 2
-0.88 0.32 2
-0.88 0.25 2
-0.88 0.15 2
-0.87 0.32 2
-0.87 0.23 2
-0.87 0.32 2
-0.87 0.15 2
-0.86 0.21 2
-0.86 0.31 2
-0.85 0.36 2
-0.66 0.00 2
-0.66 0.02 2
-0.65 0.07 2
-0.65 0.04 2
=0, 65 0.05 2
-0.64 0.04 2
-0.64 0.05 2
-0.64 0.08 2
-0.63 0.06 2

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy for this clustering = 0.20

(rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.16 at
Free energy,
Internal energy,

Entropy,

~ =2729.39 kcal/mol at
= -0.92 kcal/mol at
= 9.15 kcal/mol/K at

w a

Temperature, T = 298.15 K
Temperature, T = 298.15 K
Temperature, T = 298.15 K
Temperature, T = 298.15 K

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

53
Run = 53
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdw +
Electr
(2) Final

(3) Torsio
(4) Unboun

nk =1
conformations in this cluster

reference structure = 1.

Free Energy of Binding
Inhibition Constant, Ki =

Intermolecular Energy =
Hbond + desolv Energy =
ostatic Energy =
Total Internal Energy =
nal Free Energy =
d System's Energy =

-1.
166.

-5.
-4,
-0.
+0.
+4.
+0.

46

956 A

06
46

(specified in the input PDBQ file) for outputting.

kcal/mol [=(1)+(2)+(3)-(4)]
mM (millimolar) [Temperature = 298.15 K]

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
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USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM

PR RPRRPRRPRPRPRRERERRRPRRRRRRRRRRRRRRRRERERRRRRRP
©
[
o

kcal/mol [=(1)+(2)+(3)-(4)]
[Temperature = 298.15 K]

q
+0.239

DPF = lmgna.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 76.404376 19.624615 -21.256370
NEWDPF axisangle0 -0.693269 -0.656624 -0.297023 35.135204
NEWDPF quaternion0 -0.209250 -0.198189 -0.089651 0.953361
X y Z vdw Elec
1 Cl1 sSIa A3021 77.563 18.295 -20.458 -0.24 +0.04
2 OlA SIA A3021 78.118 17.218 -20.256 -0.50 -0.21
3 O01B SIA A3021 77.295 19.013 -19.495 -0.04 -0.12
4 C2 SIA A3021 77.031 18.660 -21.872 -0.07 +0.02
5 C3 SIA A3021 76.831 17.419 -22.766 -0.05 +0.01
6 C4 SIA A3021 75.656 16.550 -22.296 -0.09 -0.00
7 04 SIA A3021 75.416 15.507 -23.265 -0.01 -0.01
8 C5 SIA A3021 74.370 17.378 -22.102 -0.12 -0.01
9 N5 SIA A3021 73.353 16.528 -21.459 -0.08 +0.03
10 C6 SIA A3021 74.677 18.614 -21.231 -0.18 -0.00
11 06 SIA A3021 75.755 19.383 -21.848 -0.05 -0.00
12 C7 SIA A3021 73.468 19.544 -20.988 -0.22 -0.01
13 07 SIA A3021 72.877 19.957 -22.241 -0.06 +0.04
14 C8 SIA A3021 73.861 20.783 -20.155 -0.29 -0.03
15 08 SIA A3021 74.437 20.376 -18.894 -0.39 -0.03
16 C9 SIA A3021 72.670 21.708 -19.882 -0.34 -0.06
17 09 SIA A3021 73.094 22.866 -19.139 -0.11 +0.22
18 C10 SIA A3021 72.065 16.409 -21.870 -0.24 +0.00
19 010 SIA A3021 71.583 17.070 -22.783 -0.15 -0.01
20 C11 SIA A3021 71.172 15.541 -21.040 -0.43 +0.01
21 H4 SIA A3021 74.688 14.968 -22.974 +0.04 +0.00
22 H5 SIA A3021 73.639 15.988 -20.642 -0.41 -0.07
23 H7 SIA A3021 72.134 20.528 -22.091 +0.09 -0.03
24 H8 SIA A3021 74.679 21.138 -18.381 +0.09 -0.01
25 H9 SIA A3021 72.355 23.439 -18.970 -0.20.-0.14
26 Cl GAL A3022 78.493 23.272 -22.312 -0.12 -0.01
27 C2 GAL A3022 78.073 21.930 -22.937 -0.05 +0.00
28 02 GAL A3022 76.689  21.990 -23.352 -0.01 +0.02
29 C3 GAL A3022 78.249 20.789 -21.924 -0.08 +0.02
30 03 GAL A3022 77.990  19.509 -22.581 -0.01.-0.02
31 C4 GAL A3022 79.668 20.788 -21.327 -0.11 +0.02
32 04 GAL A3022 80.632 20.414 -22.336.-0.00 -0.02
33 C5  GAL A3022 79.986 22.183 -20.748 -0.17 +0.01
34 05 GAL A3022 79.844 23.216 -21.769 -0.08 +0.01
35 C6 GAL A3022 81.402 22.249 -20.167 -0.16 +0.02
36 06 GAL A3022 81.640 23.543 -19.578 -0.13 -0.02
37 H2 GAL A3022 76.430 21.160 -23.738 +0.02 -0.00
38 H4 GAL A3022 81.507 20.413 -21.967 +0.03 +0.01
39 H6 GAL A3022 82.518 23.585 -19.218 +0.05 +0.03
82
Run = 82
Cluster Rank = 2
Number of conformations in this cluster = 45
RMSD from reference structure = 2.848 A
Estimated Free Energy of Binding = -0.91
Estimated Inhibition Constant, Ki = 213.89 mM (millimolar)
(1) Final Intermolecular Energy = -5.03 kcal/mol
vdW + Hbond + desolv Energy = -4.84 kcal/mol
Electrostatic Energy = -0.19 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = 1lmgna.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tranO 74.044935 17.059465 -22.149537
NEWDPF axisangle0 -0.742479 -0.669519 -0.021633 -126.467248
NEWDPF quaternion0 -0.662923 -0.597781 -0.019315 -0.450354
X y 4 vdw Elec
1 Cl sSIAa A3021 72.567 18.298 -22.325 -0.15 -0.00
2 0OlA SIA A3021 71.457 18.801 -22.173 +0.02 +0.02

-0.644
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ATOM 3 01B SIA A3021 73.115 18.395 -23.423 +0.03 -0.00 -0.644 2.848
ATOM 4 C2 SIA A3021 73.185 17.389 -21.226 -0.19 -0.02 +0.259 2.848
ATOM 5 C3 SIA A3021 72.122 16.828 -20.258 -0.21 +0.00 +0.114 2.848
ATOM 6 C4 SIA A3021 71.217 15.788 -20.933 -0.42 +0.02 +0.149 2.848
ATOM 7 04 SIA A3021 70.363 15.181 -19.939 -0.32 -0.09 -0.393 2.848
ATOM 8 C5 SIA A3021 72.033 14.693 -21.648 -0.26 +0.02 +0.145 2.848
ATOM 9 N5 SIA A3021 71.112 13.857 -22.438 -0.10 -0.02 -0.352 2.848
ATOM 10 C6 SIA A3021 73.091 15.348 -22.559 -0.12 +0.00 +0.182 2.848
ATOM 11 06 SIA A3021 73.927 16.244 -21.763 -0.10 +0.03 -0.336 2.848
ATOM 12 C7 SIA A3021 73.998 14.349 -23.312 -0.05 +0.01 +0.180 2.848
ATOM 13 07 SIA A3021 74.636 13.438 -22.389 -0.04 -0.01 -0.390 2.848
ATOM 14 C8 SIA A3021 75.064 15.075 -24.161 -0.01 +0.01 +0.173 2.848
ATOM 15 08 SIA A3021 74.429 15.974 -25.098 +0.00 -0.02 -0.391 2.848
ATOM 16 C9 SIA A3021 75.958 14.101 -24.936 +0.00 +0.01 +0.198 2.848
ATOM 17 09 SIA A3021 76.960 14.822 -25.678 +0.00 -0.02 -0.398 2.848
ATOM 18 C10 SIA A3021 71.100 12.500 -22.440 -0.18 +0.00 +0.214 2.848
ATOM 19 010 SIA A3021 71.921 11.816 -21.839 -0.15 -0.01 -0.274 2.848
ATOM 20 Cl11 SIA A3021 70.126 11.837 -23.363 -0.22 -0.01 +0.117 2.848
ATOM 21 H4 SIA A3021 69.802 14.537 -20.356 +0.11 +0.05 +0.210 2.848
ATOM 22 H5 SIA A3021 70.432 14.335 -23.029 +0.05 -0.00 +0.163 2.848
ATOM 23 H7 SIA A3021 TS MY 112,623 a? €57 )3 4H0), 01 +0.210 2.848
ATOM 24 H8 SIA A3021 75.085 16.421 -25.621 +0.01 +0.01 +0.210 2.848
ATOM 25 H9 SIA A3021 77.514 14.218 -26.158 +0.00 +0.01 +0.209 2.848
ATOM 26 Cl GAL A3022 77.763 19.008 -21.072 -0.18 +0.02 +0.202 2.848
ATOM 27 C2 GAL A3022 76.560 18.312 -20.409 -0.25 +0.02 +0.173 2.848
ATOM 28 02 GAL A3022 76.728 16.877 -20.465 -0.16 -0.03 -0.391 2.848
ATOM 29 C3 GAL A3022 75 WEY - L8608 VAl 125 018 40,00 +0.187 2.848
ATOM 30 03 GAL A3022 74.117 18.150 -20.392 -0.21 +0.02 -0.336 2.848
ATOM 31 C4 GAL A3022 EERNSRCI, 2 O . 2yl S R RSO O . (i +0.180 2.848
ATOM 32 04 GAL A3022 74.895 20.803 =-19.931 -0.13 +0.06 -0.390 2.848
ATOM 33 C5 GAL A3022 76.381  20.816 -21.897 -0.10 +0.00 +0.176 2.848
ATOM 34 05 GAL A3022 77.578 20.451 -21.147 -0.45 -0.08 -0.378 2.848
ATOM 35 C6 GAL A3022 76.308 22.342 =22.006 -0.10 -0.02 +0.198 2.848
ATOM 36 06 GAL A3022 77.474 22.851 -22.683 -0.04 +0.02 -0.398 2.848
ATOM 37 H2 GAL A3022 75.985 '16.447 -20.056 -0.39 -0.06 +0.210 2.848
ATOM 38 H4 GAL A3022 74.808 21.746 -20.001 -0.29 -0.12 +0.210 2.848
ATOM 39 H6  GAL A3022 77.429 23.797 -22.751 +0.05 -0.02 +0.209 2.848
TER

ENDMDL

MODEL 91

USER Run = 91

USER Cluster Rank = 3

USER Number of conformations in this cluster = 9

USER

USER RMSD from reference structure = 2.751 A

USER

USER Estimated Free Energy of Binding = -0.66 kcal/mol [=(1)+(2)+(3)-(4)]
USER Estimated Inhibition Constant, Ki = 327.60 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -4.78 kcal/mol

USER vdW + Hbond + desolv Energy = -4.62 kcal/mol

USER Electrostatic Energy = -0.16 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy = +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER

USER

USER

USER DPF = lmgna.dpf

USER NEWDPF move a.pdbgt

USER NEWDPF about 76.250000 18.934999 -22.507000

USER NEWDPF tran0 75.221124 19.414353 -21.858768

USER NEWDPF axisangle0O -0.073526 0.242839 -0.967276 -104.433471

USER NEWDPF quaternionO -0.058110 0.191924 -0.764471 -0.612676

USER

USER x v z vdw Elec a RMS
ATOM 1 Cl1 SIA A3021 74.777 18.796 -20.079 -0.28 +0.01 +0.239 2.751
ATOM 2 OlA SIA A3021 74.147 18.630 -19.037 -0.02 -0.07 -0.644 2.751
ATOM 3 01B SIA A3021 76.003 18.882 -20.022 -0.07 -0.07 -0.644 2.751
ATOM 4 C2 SIA A3021 74.038 19.091 -21.415 -0.14 -0.01 +0.259 2.751
ATOM 5 C3 SIA A3021 72.605 19.619 -21.192 -0.25 -0.01 +0.114 2.751
ATOM 6 C4 SIA A3021 72.596 21.038 -20.607 -0.32 -0.03 +0.149 2.751
ATOM 7 04 SIA A3021 71.241 21.537 -20.584 -0.16 +0.17 -0.393 2.751
ATOM 8 C5 SIA A3021 73.485 22.001 -21.420 -0.21 -0.05 +0.145 2.751
ATOM 9 N5 SIA A3021 73.591 23.277 -20.689 -0.13 +0.19 -0.352 2.751
ATOM 10 Ce6 SIA A3021 74.879 21.372 -21.623 -0.13 -0.03 +0.182 2.751
ATOM 11 06 SIA A3021 74.731 20.067 -22.262 -0.03 +0.02 -0.336 2.751
ATOM 12 C7 SIA A3021 75.857 22.233 -22.453 -0.09 -0.02 +0.180 2.751
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

13 07 SIA A3021 75.279 22.578 -23.732 -0.00 +0.05 -0.390
14 C8 SIA A3021 77.210 21.518 -22.659 -0.07 +0.00 +0.173
15 08 SIA A3021 77.800 21.187 -21.382 -0.53 -0.08 -0.391
16 C9 SIA A3021 78.204 22.366 -23.460 -0.03 -0.00 +0.198
17 09 SIA A3021 79.433 21.643 -23.661 +0.00 -0.01 -0.398
18 C10 SIA A3021 73.420 24.505 -21.239 -0.29 -0.16 +0.214
19 010 SIA A3021 73.238 24.690 -22.437 -0.17 +0.26 -0.274
20 Cl11 SIA A3021 73.634 25.681 -20.339 -0.46 -0.06 +0.117
21 H4 SIA A3021 71.235 22.415 -20.222 -0.05 -0.14 +0.210
22 H5 SIA A3021 73.811 23.232 -19.694 -0.30 -0.11 +0.163
23 H7 SIA A3021 75.880 23.108 -24.242 +0.03 -0.02 +0.210
24 H8 SIA A3021 78.633 20.747 -21.509 +0.05 +0.03 +0.210
25 H9 SIA A3021 80.049 22.169 -24.158 +0.01 +0.00 +0.209
26 Cl GAL A3022 76.420 16.204 -24.512 +0.00 +0.01 +0.202
27 C2 GAL A3022 75.160 16.990 -24.104 -0.01 +0.01 +0.173
28 02 GAL A3022 75.116 18.252 -24.809 +0.00 -0.01 -0.391
29 C3 GAL A3022 75.161 17.255 -22.591 -0.07 -0.00 +0.187
30 03 GAL A3022 73.891 17.867 -22.203 -0.06 +0.01 -0.336
31 C4 GAL A3022 75.373 15.953 -21.799 -0.02 -0.02 +0.180
32 04 GAL A3022 74.217 15.096 -21.930 -0.08 +0.03 -0.390
33 C5 GAL A3022 76.648 15.243 -22.302 -0.10 +0.01 +0.176
34 05 GAL A3022 76.568 14.981 -23.735 +0.00 -0.03 -0.378
35 C6 GAL A3022 76.892 13.922 -21.567 -0.16 +0.03 +0.198
36 06 GAL A3022 78.123 13.320 -22.016 -0.51 -0.14 -0.398
37 H2 GAL A3022 74.339 18.737 -24.557 +0.03 +0.01 +0.210
38 H4 GAL A3022 74.349 14.293 -21.441 -0.04 -0.01 +0.210
39 H6 GAL A3022 78.274 12.500 -21.561 +0.04 +0.09 +0.209
# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field

nspace=1 # number of physical coordinates

veclen=7 # vector size

diml=39 # atoms

dim2=3 # conformations

data=Real # data type (byte,integer,Real,double)

field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable 1 file = Imgna.dlg.pdb filetype = ascii offset = 5 stride =
variable file = lmgna.dlg.pdb filetype = ascii offset = 6 stride =

variable file = Imgna.dlg.pdb filetype = ascii offset = 7 stride =
variable file = Imgna.dlg.pdb filetype = ascii offset = 8 stride =

variable
variable

# end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at: 2:42 31" p.m., 06/14/2009

2
3
4
variable 5 file = Imgna.dlg.pdb filetype = ascii offset = 9 stride =
6
7
&

file = Imgna.dlg.pdb filetype = ascii offset = 11 stride

NN NOMNDNDODNDNNODNDNNODNDNNDNDNNODNDNONNDNDNDNDNDNDNDNDNDNN

file = lmgna.dlg.pdb filetype = ascii offset = 10 stride = 12
12

autodock4: Successful Completion on "ubuntu"

Real= 43m 50.19s, CPU= 43m 47.69s, System= 0.60s
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1MQON-Sia (a2-6)Gal

// /1777 /
/7 / / /
/ / / / / /
/ /_/ [ 11777117177/ /SN
/ /_/ /_/ / 7/ /7 7/ 7/ 77
JTTTT777_ 1 /_/ / /_/ /_/ /_/ /77
/ /7 /117 / /7 / /~/ /) 7
/ /_T777 ) T77 __T7777__ 17777 /7777 __T7777__/ /
/ \
/ \
/ \
\ /\ /
a
N/ /\ \/
e N
.
| |
| AutoDock 4.00 |
| |
| (c) 1991-2007 |
| The Scripps Research Institute |
| I
| Garrett M. Morris, TSRI |
| Ruth Huey, TSRI |
| William E. Hart, Sandia |
| William Lindstrom, TSRI |
| Alexander Gillet, TSRI |
| David S. Goodsell, TSRI |
| Arthur J. Olson, TSRI |
| |
| |
| Automated Docking of Flexible Ligand |
| ~to Flexible Macromolecular Receptor
| I
Number of distinct conformational clusters found = 3, out of 100 runs,
Using an rmsd-tolerance of 2.0 A
CLUSTERING HISTOGRAM
I I I I I
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | | : | : | :
1 -1.59 | 38 | -1.54 | 92
Eiiididididdiddidssdssssdssssssssassddsddssdsssdsdddssdsssssssdsssdsddsssssssdadadasadadadddaiddidsi
2 -0.78 | 62 | -0.74 | Tl #EHEHEE
3 -0.11 | 66 | -0.11 | 1 |4

Number of multi-member conformational clusters found = 2, out of 100 runs.
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RMSD TABLE
| | | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| I | | | |
1 1 38 -1.59 0.00 2.95 RANKING
1 2 13 -1.58 0.08 2.95 RANKING
1 3 57 -1.58 0.23 2.94 RANKING
1 4 12 -1.58 0.18 2.94 RANKING
1 5 97 -1.58 0.07 2.95 RANKING
1 6 16 -1.58 0.27 2.95 RANKING
1 7 81 -1.58 0.13 2.95 RANKING
1 8 15 -1.58 0.02 2.95 RANKING
1 9 69 -1.58 0.03 21N RANKING
1 10 40 -1.58 0.06 2.95 RANKING
1 11 14 -1.58 0.06 2.96 RANKING
1 12 24 -1.58 0.21 2.94 RANKING
1 13 58 =1 _ge¥e] 0.06 2593] RANKING
1 14 68 -1.58 0.03 2.95 RANKING
1 15 34 51 .88 0.21 2.94 RANKING
1 16 76 57/ 0.14 2.94 RANKING
1 17 2 =1 . 5 U 1 2.94 RANKING
1 18 60 L. STl 0.07 2.96 RANKING
1 19 78 =1 e 0.11 2.94 RANKING
1 20 11 =1.57 0.27 2,95 RANKING
1 21 77 =1.57 0.07 2,095 RANKING
1 22 73 =1 .57 0.14 2.95 RANKING
1 23 64 1o 0.29 2.95 RANKING
1 24 L7 -1.57 0.17 2.94 RANKING
1 25 30 P S) ) 0.15 23095 RANKING
& 26 46 =i, 57 0.15 2.94 RANKING
1 27 3 -1.57 0.13 2.94 RANKING
iis 28 79 -1.57 0.20 2.95 RANKING
1 29 7 -1.57 0.06 2. 95 RANKING
1 30 90 = 25 0.19 2.95 RANKING
it 3, 54 =1, .57 0.12 2.8 RANKING
i, 32 70 357 0.13 2. 98 RANKING
1 33 29 -1.57 0.15 2.94 RANKING
it 34 48 -1.56 0.10 2.94 RANKING
il 35 37 - 198516 0.11 2.96 RANKING
1 36 49 -1.56 0.16 4.5 RANKING
1 37 65 -1.56 0.19 2 Ee RANKING
1 38 88 -1.56 0.18 2.95 RANKING
1 39 82 -1.56 %1 3 P .E5 RANKING
1 40 86 -1.56 52 2.94 RANKING
1 41 19 -1.56 0.07 2,95 RANKING
1 42 41 -1.56 0.05 p 6] RANKING
1 43 33 -1.56 0.31 2.94 RANKING
1 44 80 -1.56 0.33 2. 93 RANKING
1 45 27 -1.56 0.26 2.94 RANKING
1 46 28 =i 5F 0.09 2.94 RANKING
1 47 9 Silbes6 0.20 2.94 RANKING
1 48 91 =1 .56 0.09 2.94 RANKING
1 49 8 o o] 0.03 Zpclo RANKING
1 50 42 a6 0.05 2 BB RANKING
1 51 56 =1 .56 a1 3 P ©)5) RANKING
1 52 84 -1.56 0.13 2.94 RANKING
1 53 22 -1.56 0. 19 2.95 RANKING
1 54 50 -1.56 0.09 2095 RANKING
1 55 92 -1.56 0.29 ZPRS 5 RANKING
1 56 72 -1.55 0.27 2.94 RANKING
1 57 99 -1.55 0.13 2.94 RANKING
1 58 1 -1.55 0.10 2.94 RANKING
1 59 51 -1.55 0.15 2.96 RANKING
1 60 45 -1.55 0.07 2.95 RANKING
1 61 10 -1.55 0.12 2.95 RANKING
1 62 93 -1.55 0.09 2.94 RANKING
1 63 52 -1.55 0.37 2.95 RANKING
1 64 83 -1.55 0.13 2.94 RANKING
1 65 75 -1.55 0.36 2.95 RANKING
1 66 67 -1.55 0.26 2.95 RANKING
1 67 31 -1.55 0.12 2.94 RANKING
1 68 61 -1.55 0.23 2.95 RANKING
1 69 85 -1.55 0.10 2.94 RANKING
1 70 5 -1.55 0.07 2.95 RANKING
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1 71 47 -1.54 0.12 2.95 RANKING

1 72 35 -1.54 0.15 2.94 RANKING

1 73 94 -1.54 0.15 2.93 RANKING

1 74 53 -1.54 0.12 2.93 RANKING

1 75 98 -1.54 0.13 2.94 RANKING

1 76 96 -1.54 0.37 2.95 RANKING

1 77 21 -1.54 0.20 2.97 RANKING

1 78 89 -1.54 0.39 2.94 RANKING

1 79 55 -1.54 0.17 2.96 RANKING

1 80 6 -1.53 0.10 2.94 RANKING

1 81 87 -1.52 0.18 2.95 RANKING

1 82 25 -1.52 0.15 2.94 RANKING

1 83 4 -1.52 0.14 2.94 RANKING

1 84 100 -1.52 0.14 2.94 RANKING

1 85 74 -1.49 0.27 2.96 RANKING

1 86 63 -1.48 0.29 2.94 RANKING

1 87 36 -1.47 0.23 2.93 RANKING

1 88 26 -1.45 0.21 2.92 RANKING

1 89 43 -1.41 0.22 2.94 RANKING

1 90 95 -1.40 0.35 2 .53 RANKING

1 91 20 -1.33 0.38 2. 92 RANKING

1 92 71 — 7 0.63 2.20 RANKING

2 1 62 -0.78 0.00 2.15 RANKING

2 2 44 -0.78 0.03 2 NiG RANKING

2 3 32 -0.77 0.13 2.8 RANKING

2 4 23 -0.75 0.17 2.22 RANKING

2 5 5d -0.73 0.28 2y RANKING

2 6 39 -0.72 0.30 2.26 RANKING

2 7 18 -0.64 0.56 2.45 RANKING

3 1 66 k. L 0.00 & 113 RANKING

INFORMATION ENTROPY ANALYSIS FOR THIS CLUSTERING
Information entropy for this clustering = 0.07 (rmstol = 2.00 Angstrom)
STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.25 at Temperature, T = 298.15 K
Free energy, A ~ -2729.95 kcal/mol at Temperature, T = 298.15 K
Internal energy, U -1.47 kcal/mol at Temperature, T = 298.15 K
Entropy, S = 9.15 kcal/mol/K at Temperature, T = 298.15 K

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

38
Run = 38

Cluster Rank 1
Number of conformations in this cluster = 92
RMSD from reference structure = 2.952 A
Estimated Free Energy of Binding = -1.59
Estimated Inhibition Constant, Ki = 68.55
(1) Final Intermolecular Energy = -5.70
vdW + Hbond + desolv Energy = -5.74
Electrostatic Energy = +0.04
(2) Final Total Internal Energy = +0.00
(3) Torsional Free Energy = +4.12
(4) Unbound System's Energy = +0.00

(specified in the input PDBQ file)

for outputting.

kcal/mol [=(1)+(2)+(3)-(4)]

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

[Temperature
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

125

q RMS
+0.239 2.952
-0.644 2.952
-0.644 2.952
+0.258 2.952
+0.114 2.952
+0.149 2.952
-0.393 2.952
+0.145 2.952
-0.352 2.952
+0.182 2.952
-0.336 2.952
+0.180 2.952
-0.390  2.952
+0.173" 2.952
-0.391 2.952
+0.198 2.952
-0.398 2.952
+0.214 2.952
F0 2RI 5 2
+0.117 2.952
+0.210 2.952
+0.163 2.952
+0.210 2.952
+0.210 2.952
+0.209 2.952
+0.202 2.952
+0.173 2.952
-0.391 1 2.952
+0.180 2.952
-0.390 2.952
+0.180 2.952
-0.390 2.952
+0.176 2.952
-0.378 2.952
+0.206 2.952
-0.344 2.952
+0.210 . 2.952
+0.210 2.952
+0.210 2.952

kcal/mol [=(1)+(2)+(3)-(4)]

[Temperature = 298.15 K]

DPF = 1lmgnh.dpf
NEWDPF move h.pdbgt
NEWDPF about 76.381699 19.617800 -22.545500
NEWDPF tran0 74.378049 19.235390 -21.621551
NEWDPF axisangleO -0.132787 0.098554 0.986233 161.414083
NEWDPF quaternion0 -0.131044 0.097261 0.973289 0.161483
X y 4 vdw Elec
1 Cl sIa A 801 73.374 20.864 -19.631 -0.27 -0.04
2 OlA SIA A 801 72.823 21.846 -19.139 -0.03 +0.20
3 O01B SIA A 801 74.027 20.120 -18.899 -0.13 -0.05
4 C2 SIA A 801 73.421 20.671 -21.172 -0.17 -0.04
5 €3 SIA A 801 73.188 21.998 -21.927 -0.21 -0.04
6 C4 SIA A 801 74.371 22.967 -21.777 -0.17 -0.05
7 04 SIA A 801 74.151 24.118 -22.620 -0.08 +0.19
8 C5 SIA A 801 75.705 22.291 -22.143 -0.11 -0.02
9 N5 SIA A 801 76.829 23.189 -21.813 -0.08 +0.05
10 C6 SIA A 801 75.838 20.967 -21.361 -0.12 -0.01
11 06 SIA A 801 74.690 20.115 -21.657 -0.06 +0.02
12 C7 SIA A 801 77.142 20.194 -21.655 -0.10 +0.02
13 07 SIA A 801 77.317 20.007 -23.080 -0.00 -0.01
14 C8 SIA A 801 77.180 18.832 -20.925 -0.21 +0.02
15 08 SIA A 801 76.982 19.020 -19.507 -0.15 -0.07
16 C9 SIA A 801 78.504 18.090 -21.143 -0.18 +0.03
17 09 SIA A 801 78.482 16.815 -20.475 -0.49 -0.12
18 C10 SIA A 801 77.740 23.720 -22.669 -0.10 -0.01
19 010 SIA A 801 78.759 24.248 -22.242 -0.13 +0.02
20 C1l1 SIA A 801 77.441 23.822 -24.138 -0.04 -0.01
21 H4 SIA A 801 74.882 24.718 -22.527 +0.09 -0.08
22 H5 SIA A 801 76.934 23.439 -20.829 -0.12.-0.04
23 H7 SIA A 801 78.119 19.531 -23.261 +0.02 +0.01
24 H8 SIA A 801 77.006 18.183 -19.058 -0.08 +0.07
25 H9 SIA A 801 79.302  16.355 -20.610 +0.03 +0.06
26 Cl GAL A 802 71.050 16.602 -23.973 -0.17 +0.01
27 C2 GAL A 802 70.752° 15.205 -23.395 -0.18.+0.01
28 02 GAL A 802 69.731 '14.544 -24.174 -0.07 +0.03
29 C3 GAL A 802 70.294 15.310 -21.927..-0.03 +0.01
30 03  GAL A 802 70.165 13.993 -21.350 -0.20 -0.05
31 C4 GAL A 802 71.256 16.166 -21.081 -0.39 +0.01
32 04 GAL A 802 72.505 15.463 -20.892 -0.63 -0.03
33 C5 GAL A 802 71.477 ' 17.521 -21.785 -0.28 +0.00
34 05 GAL A 802 72.006 17.292 -23.122 -0.08 -0.01
35 C6 GAL A 802 72.421 '18.453 -21.025 -0.18 -0.01
36 06 GAL A 802 72.355 /19.778 -21.627 -0.13 +0.03
37 H2 GAL A 802 69.548 13.683 -23.818 -0.29 -0.06
38 H3 GAL A 802 69.882 14.057 -20.445 +0.14 +0.06
39 H4. GAL A 802 fiSEal O Salsl TS | Rl §SELC. S OmsSiiment) . 05
62
Run = 62
Cluster Rank = 2
Number of conformations in this cluster = 7
RMSD from reference structure = 2.145 A
Estimated Free Energy of Binding = -0.78
Estimated Inhibition Constant, Ki = 266.92 mM (millimolar)
(1) Final Intermolecular Energy = -4.90 kcal/mol
vdW + Hbond + desolv Energy = -4.50 kcal/mol
Electrostatic Energy = -0.40 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = 1lmgnh.dpf
NEWDPF move h.pdbgt
NEWDPF about 76.381699 19.617800 -22.545500
NEWDPF tranO 75.878199 19.969041 -21.856107
NEWDPF axisangle0 -0.423761 -0.888631 -0.175387 42.286477
NEWDPF quaternion0 -0.152851 -0.320530 -0.063262 0.932682
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USER x y z vdw Elec q RMS
ATOM 1 Cl SIA A 801 77.329 18.093 -20.443 -0.23 +0.04 +0.239 2.145
ATOM 2 OlA SIA A 801 77.870 17.014 -20.215 -0.39 -0.20 -0.644 2.145
ATOM 3 01B SIA A 801 77.155 18.878 -19.511 -0.05 -0.12 -0.644 2.145
ATOM 4 C2 SIA A 801 76.696 18.385 -21.831 -0.08 +0.02 +0.258 2.145
ATOM 5 C3 SIA A 801 76.390 17.086 -22.610 -0.07 +0.00 +0.114 2.145
ATOM 6 C4 SIA A 801 75.233 16.292 -21.986 -0.08 -0.01 +0.149 2.145
ATOM 7 04 SIA A 801 74.908 15.175 -22.841 -0.03 -0.00 -0.393 2.145
ATOM 8 C5 SIA A 801 73.990 17.177 -21.778 -0.15 -0.01 +0.145 2.145
ATOM 9 N5 SIA A 801 72.968 16.434 -21.014 -0.08 +0.03 -0.352 2.145
ATOM 10 C6 SIA A 801 74.394 18.456 -21.015 -0.21 -0.01 +0.182 2.145
ATOM 11 06 SIA A 801 75.444 19.148 -21.758 -0.05 -0.00 -0.336 2.145
ATOM 12 C7 SIA A 801 73.223 19.428 -20.754 -0.23 -0.01 +0.180 2.145
ATOM 13 07 SIA A 801 72.519 19.724 -21.984 -0.09 +0.03 -0.390 2.145
ATOM 14 C8 SIA A 801 73.698 20.733 -20.077 -0.31 -0.03 +0.173 2.145
ATOM 15 08 SIA A 801 74.420 20.433 -18.863 -0.40 -0.03 -0.391 2.145
ATOM 16 C9 SIA A 801 72.535 21.672 -19.739 -0.33 -0.06 +0.198 2.145
ATOM 17 09 SIA A 801 73.026 22.887 -19.143 -0.11 +0.22 -0.398 2.145
ATOM 18 C10 SIA A 801 71.718 16.094 -21.422 -0.32 +0.01 +0.214 2.145
ATOM 19 010 SIA A 801 70.888 15.696 -20.613 -0.50 -0.03 -0.274 2.145
ATOM 20 C11 SIA A 801 71.378 16.040 -22.884 -0.21 +0.01 +0.117 2.145
ATOM 21 H4 SIA A 801 74.193 14.684 -22.455 +0.05 +0.00 +0.210 2.145
ATOM 22 H5 SIA A 801 73.231 16.143 -20.072 -0.36 -0.06 +0.163 2.145
ATOM 23 H7 SIA A 801 71.799 20.322 -21.824 +0.10 -0.03 +0.210 2.145
ATOM 24 H8 SIA A 801 74.711 21.235 -18.447 +0.09 -0.03 +0.210 2.145
ATOM 25 H9 SIA A 801 72.304 23.469 -18.934 -0.19 -0.14 +0.209 2.145
ATOM 26 Cl GAL A 802 78.344 22.227 -25.372 -0.00 +0.00 +0.202 2.145
ATOM 27 C2 GAL A 802 79.066 23.528 -24.971 -0.02 +0.00 +0.173 2.145
ATOM 28 02 GAL A 802 79.776  24.079 -26.102 -0.00 -0.01 -0.391 2.145
ATOM 29 'C3 GAL A 802 80.055 23.269 =23.819 -0.04 +0.00 +0.180 2.145
ATOM 30 03 GAL A 802 80.612  24.515 -23.349 -0.05 -0.00 -0.390 +2.145
ATOM 31 C4 GAL A 802 79.395 22.511 -22.650 -0.06 +0.00 +0.180 2.145
ATOM 32 04 GAL A 802 78.457  23.377 =21.971 -0.10 +0.02 -0.390 2.145
ATOM 33 C5 GAL A 802 78.697 21.248 -23.197 -0.02 +0.01 +0.176 2.145
ATOM 34 05 GAL A 802 77.717 21.633 -24.202 +0.00.-0.00 -0.378 2.145
ATOM 35 C6 GAL A 802 78.006 20.420 -22.114 -0.06 +0.02 +0.206 2.145
ATOM 36 06 GAL A 802 77.613 19.138 -22.685 -0.01 -0.02 -0.344 2.145
ATOM 37 H2 GAL A 802 80:221 24.881 -25.855 +0.01 +0.00 +0.210 2.145
ATOM 38 'H3 GAL A 802 81.222 24.355 -22.639 +0.03 +0.00 +0.210 2.145
ATOM 39 H4 GAL A 802 78.050 22.910 -21.250 +0.06 -0.00 +0.210 2.145
TER

ENDMDL

MODEL 66

USER Run = 66

USER Cluster Rank = 3

USER Number of conformations in this cluster = 1

USER

USER RMSD from reference structure = 3.126 A

USER

USER Estimated Free Energy of Binding = -0.11 kcal/mol [=(1)+(2)+(3)-(4)1]
USER Estimated Inhibition Constant, Ki = 835.30 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -4.22 kcal/mol

USER vdW + Hbond + desolv Energy = -3.75 kcal/mol

USER Electrostatic Energy = -0.47 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy i +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER

USER

USER

USER DPF = 1lmgnh.dpf

USER NEWDPF move h.pdbgt

USER NEWDPF about 76.381699 19.617800 -22.545500

USER NEWDPF tran0 76.649733 17.001039 -23.251497

USER NEWDPF axisangle(O -0.311146 -0.859486 0.405552 53.057222

USER NEWDPF quaternion0 -0.138972 -0.383885 0.181138 0.894711

USER

USER x v Z vdw Elec a RMS
ATOM 1 Cl SIA A 801 77.555 14.882 -21.731 -0.14 +0.05 +0.239 3.126
ATOM 2 OlA SIA A 801 77.669 13.714 -21.368 -0.46 -0.24 -0.644 3.126
ATOM 3 O01B SIA A 801 77.935 15.778 -20.977 -0.11 -0.15 -0.644 3.126
ATOM 4 C2 SIA A 801 76.764 15.237 -23.021 -0.03 +0.02 +0.258 3.126
ATOM 5 C3 SIA A 801 75.795 14.107 -23.433 -0.03 +0.01 +0.114 3.126
ATOM 6 C4 SIA A 801 74.612 13.972 -22.462 -0.10 +0.00 +0.149 3.126
ATOM 7 04 SIA A 801 73.678 13.002 -22.984 -0.01 -0.02 -0.393 3.126
ATOM 8 C5 SIA A 801 73.905 15.322 -22.244 -0.13 -0.00 +0.145 3.126
ATOM 9 N5 SIA A 801 72.897 15.193 -21.173 -0.07 -0.01 -0.352 3.126
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

10 C6 SIA A 801 74.950 16.390 -21.860 -0.04 -0.02 +0.182
11 06 SIA A 801 75.969 16.465 -22.903 -0.02 -0.01 -0.336
12 C7 SIA A 801 74.354 17.794 -21.622 -0.15 -0.01 +0.180
13 07 SIA A 801 73.542 18.204 -22.748 -0.03 +0.00 -0.390
14 C8 SIA A 801 75.451 18.845 -21.338 -0.16 +0.00 +0.173
15 08 SIA A 801 76.273 18.422 -20.228 -0.19 -0.04 -0.391
16 C9 SIA A 801 74.868 20.227 -21.020 -0.18 -0.01 +0.198
17 09 SIA A 801 75.924 21.179 -20.796 -0.19 +0.03 -0.398
18 C10 SIA A 801 71.555 15.372 -21.277 -0.32 +0.03 +0.214
19 010 SIA A 801 70.862 15.474 -20.272 -0.59 -0.05 -0.274
20 C11 SIA A 801 70.872 15.282 -22.612 -0.24 +0.01 +0.117
21 H4 SIA A 801 72.947 12.919 -22.384 +0.06 +0.01 +0.210
22 H5 SIA A 801 73.249 14.940 -20.249 -0.41 +0.01 +0.163
23 H7 SIA A 801 73.175 19.068 -22.602 +0.07 -0.01 +0.210
24 H8 SIA A 801 76.947 19.068 -20.054 +0.07 +0.03 +0.210
25 H9 SIA A 801 75.562 22.036 -20.599 -0.38 -0.09 +0.209
26 Cl GAL A 802 78.852 17.517 -27.544 +0.00 +0.01 +0.202
27 C2 GAL A 802 80.098  18.423 -27.567 +0.00 +0.01 +0.173
28 02 GAL A 802 80.665 18.467 -28.895 +0.00 -0.02 -0.391
29 C3 GAL A 802 81.159 17.914 -26.571 +0.00 +0.01 +0.180
30 03 GAL A 802 82.255 18.850 -26.488 +0.00 -0.02 -0.390
31 C4 GAL A 802 80.566 17.668 -25.170 +0.01 +0.01 +0.180
32 04 GAL A 802 80.238 18.931 -24.547 +0.01 -0.02 -0.390
33 C5 GAL A 802 79.320 16.767 -25.300 +0.00 +0.01 +0.176
34 05 GAL A 802 78.352 17.403 -26.183 +0.00 -0.02 -0.378
35 C6 GAL A 802 78.650 16.460 -23.961 -0.00 +0.02 +0.206
36 06 GAL A 802 77.661 15.409 -24.162 +0.00 -0.03 -0.344
37 H2 GAL A 802 81.433 19.026 -28.909 +0.00 +0.01 +0.210
38 H3 GAL A 802 82.909 18.536 -25.874 +0.00 +0.01 +0.210
39 H4 GAL A 802 79.872 '18.780 -23.682 +0.02 +0.01 +0.210
# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field

nspace=1 # number of physical coordinates

veclen=7 # vector size

diml=39 # atoms

dim2=3 # conformations

data=Real # data type (byte,integer,Real,double)

field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable 1 file = lmgnh.dlg.pdb filetype = ascii offset = 5 stride =
variable file = Imgnh.dlg.pdb filetype = ascii offset = 6 stride =

variable file = lmgnh.dlg.pdb filetype = ascii offset = 7 stride =

8

variable file = lmgnh.dlg.pdb filetype = ascii offset =
variable
variable

# end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at: 3:28 11" p.m., 06/14/2009

2

3

4 stride =
variable 5 file = lmgnh.dlg.pdb filetype = ascii offset = 9 stride =

6 file = Imgnh.dlg.pdb filetype = ascii offset = 10 stride =

7 file = 1mgnh.dlg.pdb filetype = ascii offset = 1l.stride

it

WWWWwWwWwWwwWwwwwwwwwwwwwwwwwwwwwww

autodock4: Successful Completion on "ubuntu"

Real= 45m 40.36s, CPU= 44m 44.44s, System= 1.1ls
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1HGF-Sia (a2-3)Gal

/! /1117 /
7 7 /7 /
/ / / /
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7 7/ /7 7 7/ /7 77 7177
e, /S / /7 /7 /7 /7
/ ST T ST /7 A
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AutoDock 4.00

(c) 1991-2007
The Scripps Research Institute

Ruth Huey, TSRI
William E. Hart, Sandia
William Lindstrom, TSRI
Alexander Gillet, TSRI

David S. Goodsell, TSRI

I

|

I

I

|

I

| Garrett M. Morris, TSRI
|

|

|

|

|

| Arthur J. Olson, TSRI
|

| Automated Docking of Flexible Ligand
| to Flexible Macromolecular Receptor

Number of distinct conformational clusters found =5, out of 100 runs,
Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

|
Clus | Lowest

| |

| Run | Mean
-ter | Binding | |

I

I

|
I
Binding |
|
I

in |
Rank | Energy | Energy Clus| 5 10 15 20 25 30 35
I I I I : |
1 -0.75 | 14 | -0.71 | 93
[ # A A R
2 | -0.33 | 36 | -0.33 | 1 |4
3| -0.12 | 67 | -0.12 | 1 1#
4 | -0.10 | 82 | -0.09 | 3| ###
5 | -0.04 | 80 | -0.04 | 2 | ##
I I I I

Number of multi-member conformational clusters found = 3, out of 100 runs.

RMSD TABLE
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| I | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| I | | | |
1 1 14 -0.75 0.00 2.99 RANKING
1 2 70 -0.74 0.04 2.98 RANKING
1 3 40 -0.74 0.03 3.00 RANKING
1 4 90 -0.74 0.02 2.99 RANKING
1 5 85 -0.74 0.04 2.98 RANKING
1 6 49 -0.74 0.03 2.99 RANKING
1 7 92 -0.74 0.04 2.98 RANKING
1 8 79 -0.74 0.05 2.98 RANKING
1 9 38 -0.74 0.04 2.98 RANKING
1 10 48 -0.74 0.05 2.98 RANKING
1 11 55 -0.74 0.03 2.99 RANKING
1 12 62 -0.74 0.03 2)%0,0 RANKING
1 13 2 -0.73 0.06 2.98 RANKING
1 14 78 -0.73 0.06 2.98 RANKING
1 15 12 -0.73 0.05 3.00 RANKING
1 16 32 =0 g 0.08 299 RANKING
1 17 5 — 0.11 2.97 RANKING
1 18 15 -0.73 0.05 2.98 RANKING
1 19 91 §-0 NS 0.10 3.01 RANKING
1 20 42 -0.73 0.09 2,97 RANKING
1 21 71 -0.73 0.05 2.98 RANKING
1 22 26 SR 3 0.05 2 O RANKING
1 23 19 =073 0.04 2.98 RANKING
1 24 24 =0.73 0.05 2.99 RANKING
1 25 93 -0.73 0.06 2.97 RANKING
1 26 86 Bl 0.15 2.96 RANKING
1 27 98 -0.73 0.11 2.96 RANKING
1 28 73 0l 0.07 2097 RANKING
I 29 72 =073 0.05 2.98 RANKING
i 30 22 -0.73 0.05 2.98 RANKING
i 31 64 -0.73 0.06 3.00 RANKING
1 32 3 -0.73 0.07 3.01 RANKING
1 33 54 = OrliisS 0.05 3.00 RANKING
iL 34 50 =0, 73] 0.09 2. o RANKING
i 35 33 -0.73 0.16 3.03 RANKING
1 36 100 -0.73 0.05 3.00 RANKING
L 37 4 -0.72 0.09 3.01 RANKING
il 38 97 -0.72 0.05 5,00 RANKING
1 39 44 -0.72 0.15 3.03 RANKING
1 40 11 -0.72 0.09 2 RANKING
1 41 31 -0.72 0.10 2.97 RANKING
1 42 63 -0.72 0.03 ) RANKING
1 43 74 -0.72 o) 2.96 RANKING
1 44 60 -0.72 0.05 2.99 RANKING
1 45 69 —- 012 0.12 ny RANKING
1 46 25 =0 il 0.06 2.98 RANKING
1 47 75 210, o 0.09 2.98 RANKING
1 48 77 -0 M2 0.15 2.96 RANKING
1 49 18 =072 0.08 2.97 RANKING
1 50 45 =72 0.06 2.98 RANKING
1 51 17 =0 72 0.10 2.97 RANKING
1 52 35 g2 0.08 2.98 RANKING
1 53 51 G2 0.10 2.98 RANKING
1 54 68 =071 0.09 2.98 RANKING
1 55 84 -0.71 0.07 2.98 RANKING
1 56 37 -0.71 0.06 3.01 RANKING
1 57 7 -0.71 0.10 2097 RANKING
1 58 27 -0.71 0.10 2.97 RANKING
1 59 47 -0.71 0.05 2.99 RANKING
1 60 6 -0.71 0.14 2.96 RANKING
1 61 61 -0.71 0.11 2.96 RANKING
1 62 87 -0.71 0.12 3.02 RANKING
1 63 30 -0.71 0.14 3.02 RANKING
1 64 95 -0.71 0.14 3.03 RANKING
1 65 13 -0.71 0.15 2.97 RANKING
1 66 88 -0.71 0.15 2.97 RANKING
1 67 1 -0.71 0.08 2.98 RANKING
1 68 81 -0.71 0.08 2.98 RANKING
1 69 16 -0.71 0.12 2.98 RANKING
1 70 9 -0.71 0.15 2.97 RANKING
1 71 65 -0.71 0.09 2.98 RANKING
1 72 23 -0.70 0.18 2.96 RANKING
1 73 59 -0.70 0.11 2.98 RANKING
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QU S dWNRRPRRERERRRRRRERRRRRERR &

74 52
75 56
76 83
77 39
78 29
79 21
80 43
81 76
82 58
83 10
84 34
85 96
86 41
87 28
88 66
89 8
90 57
91 53
92 94
93 98
1 36
1 67
1 82
2 89
3 20
1 80
2 46

-0.70 0.07
-0.70 0.11
-0.70 0.07
-0.70 0.06
-0.70 0.10
-0.69 0.09
-0.69 0.18
-0.69 0.10
-0.69 0.14
-0.69 0.09
-0.69 0.11
-0.69 0.19
-0.69 0.19
-0.68 0.20
-0.67 0.20
-0.66 0.10
-0.66 0.12
-0.66 0.14
-0.65 0.25
-0.60 0.26
-0.33 0.00
-0.12 0.00
-0.10 0.00
-0.08 0.16
-0.08 0.57
-0.04 0.00
-0.04 0.05

NN NODNDNODNWWWWWNDNNNNWNNNDWNDNDNDDNDWNDN
o
[e3)

RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy for this clustering = 0.07 (rmstol = 2.00 Angstrom)
STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.11 at Temperature, T = 298.15

Free energy, A ~ -2729.15 kcal/mol at Temperature, T = 298.15

Internal energy, g = -0.67 kcal/mol at! Temperature, T = 298.15

Entropy, S = 9.15 kcal/mol/K at Temperature, T = 298.15

RN =R R

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

14
Run = 14
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdw +
Electr
(2) Final

(3) Torsio
(4) Unboun

nk =1

conformations in this cluster =

reference structure

Free Energy of Binding
Inhibition Constant, Ki

Intermolecular Energy
Hbond + desolv Energy
ostatic Energy

Total Internal Energy
nal Free Energy

d System's Energy

)3}

2.990 A

-0
283

-4.
-4,
-0.
+0.
+4.
+0.

.75
.94

(specified in the input PDBQ file) for

outputting.
kcal/mol [=(1)+(2)+(3)-(4)]
mM (millimolar) [Temperature

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
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298.15 K]



USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM

NNODNMNNODNONNDODNOMNOMNNNONMNONMNODNOMNODNOMNNNOMNMNNODNDNDNDMODNNNDNNDNNNDNDNDNDNDNDNDNDND NN
©o
[
o

kcal/mol [=(1)+(2)+(3)-(4)]
[Temperature = 298.15 K]

9
+0.239

DPF = lhgfa.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 77.740962 19.015653 -22.901579
NEWDPF axisangle0 0.748754 -0.493151 0.442911 157.876992
NEWDPF quaternion0 0.734844 -0.483989 0.434682 0.191863
X y Z vdw Elec
1 Cl SIA A3021 79.668 18.837 -22.931 -0.07 +0.08
2 OlA SIA A3021 80.849 19.010 -22.641 -0.45 -0.34
3 O01B SIA A3021 79.373 18.620 -24.106 +0.00 -0.14
4 C2 SIA A3021 78.549 19.079 -21.880 -0.18 +0.07
5 C3 SIA A3021 79.017 19.979 -20.717 -0.28 +0.03
6 C4 SIA A3021 79.233 21.432 -21.161 -0.21 +0.02
7 04 SIA A3021 79.500 22.251 -20.002 -0.18 -0.02
8 C5 SIA A3021 78.008 21.991 -21.914 -0.16 +0.01
9 N5 SIA A3021 78.363 23.303 -22.484 -0.08 +0.00
10 C6 SIA A3021 77.593 21.008 -23.028 -0.06 +0.02
11 06 SIA A3021 77.342 19.693 -22.442 -0.06 -0.05
12 C7 SIA A3021 76.353 21.443 -23.839 -0.03 +0.01
13 07 SIA A3021 15,2372 B T03 =2Re65 =003 101
14 C8 SIA A3021 75.966 20.389 -24.898 -0.01 +0.01
15 08 SIA A3021 77.079 20.139 -25.786 +0.00 -0.04
16 C9 SIA A3021 74.752 20.813 -25.731 -0.02 +0.01
17 09 SIA A3021 74.405 19.782 -26.674 +0.00 -0.03
18 C10 SIA A3021 77.607 24.425 -22.384 -0.19 -0.01
19 010 SIA A3021 76.492 24.446 -21.873 -0.13 +0.02
20 Cl1 SIA A3021 78.114 25.644 -23.090 -0.10 -0.00
21 H4 SIA A3021 79.634 23.151 -20.276 -0.27 -0.04
22 H5 SIA A3021 79.244 23.372 -22.993 +0.03 +0.01
23 H7 SIA A3021 74.470 21.972 -23.464 +0.06 -0.02
24 H8 SIA A3021 76.840 19.490 -26.437 +0.00 +0.02
25 H9 SIA A3021 73.652 20.046 -27.191 +0.04 +0.02
26 Cl GAL A3022 75.695 15.210 -22.575 -0.12 +0.02
27 C2 GAL A3022 76.229 16.343 -21.680 -0.14 +0.03
28 02 GAL A3022 75.285 17.439 -21.656 -0.16 -0.04
29 C3 GAL A3022 77.580 16.849 -22.206 -0.22 +0.05
30 03 GAL A3022 78.139  17.816 -21.263 -0.49.-0.11
31 C4 GAL A3022 78.570 15.687 -22.407 -0.17 +0.06
32 04 GAL A3022 73%EEs 15]. LSCIL- 2N 1 2 3 B ST7 -0.22
33 C5  GAL A3022 77.925 14.607 -23.300 -0.08 +0.04
34 05 GAL A3022 76.669 14.136 -22.725 -0.05 -0.07
35 C6 GAL A3022 78.856 13.409 -23.508 -0.05 +0.05
36 06 GAL A3022 78.248 < 12.451 -24.398 +0.01 -0.08
37 H2 GAL A3022 75.615 18.139 -21.104 -0.10 +0.02
38 H4 GAL A3022 79.569 14.422 -21.252 +0.02 +0.16
39 H6 GAL A3022 78.826 11.708 -24.526 +0.01 +0.04
36
Run = 36
Cluster Rank = 2
Number of conformations in this cluster = 1
RMSD from reference structure =_2.925 A
Estimated Free Energy of Binding = -0.33
Estimated Inhibition Constant, Ki = 576.51 mM (millimolar)
(1) Final Intermolecular Energy = -4.44 kcal/mol
vdW + Hbond + desolv Energy = -4.30 kcal/mol
Electrostatic Energy = -0.14 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = lhgfa.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 76.290592 20.912758 -23.268706
NEWDPF axisangle0 -0.152354 0.978827 -0.136698 -165.911698
NEWDPF quaternion0 -0.151204 0.971439 -0.135666 -0.122634
X y 4 vdw Elec
1 Cl sSIAa A3021 76.586 19.531 -24.592 -0.00 +0.03
2 0OlA SIA A3021 76.900 18.450 -25.083 +0.02 -0.08

-0.644
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RMS
2.925
2.925
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ATOM 3 01B SIA A3021 76.782 20.556 -25.244 +0.02 -0.05 -0.644 2.925
ATOM 4 C2 SIA A3021 76.135 19.628 -23.107 -0.06 +0.03 +0.259 2.925
ATOM 5 C3 SIA A3021 76.594 18.414 -22.271 -0.16 +0.02 +0.114 2.925
ATOM 6 C4 SIA A3021 78.113 18.405 -22.050 -0.20 +0.04 +0.149 2.925
ATOM 7 04 SIA A3021 78.454 17.350 -21.125 -0.45 -0.18 -0.393 2.925
ATOM 8 C5 SIA A3021 78.622 19.753 -21.503 -0.22 +0.04 +0.145 2.925
ATOM 9 N5 SIA A3021 80.096 19.740 -21.512 -0.11 -0.13 -0.352 2.925
ATOM 10 C6 SIA A3021 78.083 20.904 -22.378 -0.10 +0.02 +0.182 2.925
ATOM 11 06 SIA A3021 76.624 20.830 -22.425 -0.06 -0.03 -0.336 2.925
ATOM 12 C7 SIA A3021 78.502 22.316 -21.911 -0.15 +0.01 +0.180 2.925
ATOM 13 07 SIA A3021 78.135 22.530 -20.530 -0.05 +0.00 -0.390 2.925
ATOM 14 C8 SIA A3021 77.883 23.416 -22.801 -0.13 -0.00 +0.173 2.925
ATOM 15 08 SIA A3021 78.262 23.215 -24.181 -0.01 -0.02 -0.391 2.925
ATOM 16 C9 SIA A3021 78.307 24.824 -22.369 -0.16 -0.01 +0.198 2.925
ATOM 17 09 SIA A3021 77.674 25.815 -23.200 -0.08 +0.01 -0.398 2.925
ATOM 18 C10 SIA A3021 80.884 20.117 -20.474 -0.13 +0.08 +0.214 2.925
ATOM 19 010 SIA A3021 80.447 20.594 -19.432 -0.27 -0.09 -0.274 2.925
ATOM 20 Cl11 SIA A3021 82.362 20.091 -20.706 -0.13 +0.04 +0.117 2.925
ATOM 21 H4 SIA A3021 79.394 17.343 -20.988 +0.05 +0.14 +0.210 2.925
ATOM 22 H5 SIA A3021 80.558 19.425 -22.364 +0.02 +0.07 +0.163 2.925
ATOM 23 H7 SIA A3021 78.393 23.398 -20.243 -0.21 -0.07 +0.210 2.925
ATOM 24 H8 SIA A3021 77.882 23.892 -24.728 +0.03 +0.01 +0.210 2.925
ATOM 25 H9 SIA A3021 77.936 26.688 -22.933 +0.06 -0.00 +0.209 2.925
ATOM 26 Cl GAL A3022 72.297 22.587 -23.436 -0.18 -0.07 +0.202 2.925
ATOM 27 C2 GAL A3022 73.083 21.481 -22.710 -0.25 -0.03 +0.173 2.925
ATOM 28 02 GAL A3022 73.834 22.049 -21.612 -0.14 +0.12 -0.391 2.925
ATOM 29 C3 GAL A3022 74.050 20.786 -23.680 -0.09 -0.00 +0.187 2.925
ATOM 30 03 GAL A3022 74.675 19.646 -23.012 -0.05 -0.02 -0.336 2.925
ATOM 31 C4 GAL A3022 73.320 20.309 -24.948 -0.09 +0.01 +0.180 2.925
ATOM 32 04 GAL A3022 72.423 19.224 -24.626 -0.07 -0.03 SORSOON 2 J288
ATOM 33 C5 GAL A3022 72.555 21.492 -25.580 -0.18 -0.00 +0.176 +2.925
ATOM 34 05 GAL A3022 71.622 22.080 -24.623 -0.14 +0.04 -0. 37
ATOM 35 C6 GAL A3022 71.781L  21.066 =26.831 -0.25 +0.01 +0.198 2.925
ATOM 36 06 GAL A3022 71.134 22.206 -27.430 -0.26 +0.03 =0:398 2,925
ATOM 37 H2 GAL A3022 74.320 21.366 -21.164 +0.03.-0.03 +0.210 2.925
ATOM 38 H4 GAL A3022 71.972 18.930 -25.409 +0.06 +0.02 +0.210 2.925
ATOM 39 H6  GAL A3022 70.654 21.942 -28.206 -0.19 -0.02 +0.209 2.925
TER

ENDMDL

MODEL 67

USER Run = 67

USER Cluster Rank = 3

USER Number of conformations in this cluster = 1

USER

USER RMSD from reference structure = 2.328 A

USER

USER Estimated Free Energy of Binding = -0.12 kecal/mol [=(1)+(2)+(3)-(4)]
USER Estimated Inhibition Constant, Ki = 821.64 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -4.23 kcal/mol

USER vdW + Hbond + desolv Energy = -4.15 kcal/mol

USER Electrostatic Energy = -0.08 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy = +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER

USER

USER

USER DPF = lhgfa.dpf

USER NEWDPF move a.pdbgt

USER NEWDPF about 76.250000 18.934999 -22.507000

USER NEWDPF tran0 77.664889 19.572835 -22.424198

USER NEWDPF axisangle(O -0.846365 -0.517650 -0.125319 -156.962660

USER NEWDPF quaternionO -0.829319 -0.507225 -0.122796 -0.199687

USER

USER x v z vdw Elec a RMS
ATOM 1 Cl1 SIA A3021 77.024 21.049 -23.501 -0.03 +0.02 +0.239 2.328
ATOM 2 OlA SIA A3021 76.273 21.911 -23.948 +0.04 -0.02 -0.644 2.328
ATOM 3 01B SIA A3021 77.815 20.497 -24.266 +0.03 -0.07 -0.644 2.328
ATOM 4 C2 SIA A3021 76.850 20.520 -22.049 -0.11 +0.04 +0.259 2.328
ATOM 5 C3 SIA A3021 75.441 20.798 -21.485 -0.23 +0.01 +0.114 2.328
ATOM 6 C4 SIA A3021 74.365 19.946 -22.170 -0.23 +0.01 +0.149 2.328
ATOM 7 04 SIA A3021 73.106 20.125 -21.485 -0.19 +0.02 -0.393 2.328
ATOM 8 C5 SIA A3021 74.737 18.449 -22.179 -0.22 +0.01 +0.145 2.328
ATOM 9 N5 SIA A3021 73.770 17.727 -23.025 -0.07 -0.03 -0.352 2.328
ATOM 10 C6 SIA A3021 76.170 18.275 -22.721 -0.12 +0.02 +0.182 2.328
ATOM 11 06 SIA A3021 77.090 19.079 -21.919 -0.10 -0.05 -0.336 2.328
ATOM 12 C7 SIA A3021 76.672 16.815 -22.751 -0.14 +0.03 +0.180 2.328
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

13 07 SIA
14 C8 SIA
15 08 SIA
16 C9 SIA
17 09 SIA
18 C10 SIA
19 010 SIA
20 Cl11 sIA
21 H4 SIA
22 H5 SIA
23 H7 SIA
24 H8 SIA
25 H9 SIA
26 Cl GAL
27 C2 GAL
28 02 GAL
29 C3 GAL
30 03 GAL
31 C4 GAL
32 04 GAL

33 C5 GAL
34 05 GAL
35 C6 GAL

36 06 GAL
37 H2 GAL
38 H4 GAL
39 H6 GAL

82
Run = 82
Cluster Rank

A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022
A3022

=14

.560
.129
.243
.639
.012
.135
.365
.236
.439
.563
.868
.140
.327
.448
.937
.432
.189
.781
.802
.547
o317
- 975
.986
.385
.498
.926
.800

16.205
16.724
17.317
15.280
15.250
16.580
15.969
15.968
19.597
18.120
15.307
17.261
14.355
20.413
20.500
19.203
20.973
2,192
22.271
2863169
22.075
21.669
281931419
23.110
1 Smey
24.169
23.900

Number of conformations in this cluste

RMSD from reference structure

Estimated Free Energy of Binding =
Estimated Inhibition Constant,

(1) Final Intermolecular
vdW + Hbond + desolv

Electrostatic Energy

(2) Final Total Internal

(3) Torsional Free Energy
(4) Unbound System's Energy

DPF = lhgfa.dpf

NEWDPF move
NEWDPF about
NEWDPF tranO

NEWDPF quaternion0

1 Cl1 SIA
2 OlA SIA
3 01B SIA
4 C2 SIA
5 C3 SIA
6 C4 SIA
7 04 SIA
8 C5 SIA
9 N5 SIA

10 C6 sSIA
11 06 SIA
12 C7 SIA
13 07 SIA
14 C8 SIA
15 08 SIA
16 C9 SIA
17 09 SIA
18 C10 SIA
19 010 sIA
20 C11 sSIA
21 H4 SIA
22 H5 SIA

A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021

a.pdbgt

Energy

Ki =

Energy =
Energy
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E -
21
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=19
S .
2 3B

r =

446
254
567
316
750
676
638
705
909
943
465
877
787
486
210
815
466
141
022
118
242
004
766
021
645
461
346

2.874 A

-0.
848.

10
92

.21
.73
.44
.00
- 12
.00

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
+0.
+0.
+0.
+0.
+0.
-0.
-0.
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=0,
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+0.
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-0.
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-0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.
-0.
SO
=08
+0.
S0 .
+0.

kcal/mol

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kecal/mol
kcal/mol

76.250000 18.934999 -22.507000
77.888293 20.973635 -22.270337
NEWDPF axisangle0 -0.269778 0.715958 -0.643913 174.530114
-0.269471 0.715142 -0.643180 0.047716

.391
.889
.356
JE68
- 7L
.214
.793
.474
.920
.684
.267
.839
.496
.981
.333
.140
.291
.662
.186
.106
.722
.399
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18.438
1LE) - (0
20.677
21.055
21.302
21.815
22.296
22.324
21.857
21.746
22.794
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22.322
20.969
23.225
22.7170
23.450
24.580
23.265
21.968
21.429
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—
— s
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—if e
-21.
-21.
-22.
-21.
-23.
-23.
-24.
-25.
-25.
-27.
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-21.
-21.
-18.
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51§,
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F 19
004
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341
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971
528
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722
087
950
020
486
479
834
822
436

vdw
-0.
=0,
+0.
Be..
=0,
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
+0.
-0.
+0.
-0.
-0.
-0.
+0.
+0.

[:

Elec

+0.
=0o
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.

-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
~ [
+0.
-0.
+0.
+0.
+0.

390
173
391
198
398
214
274
117
210
163
210
210
209
202
173
391
187
336
180
390
176
378
198
398
210
210
209

NN NOMNDNDNDNNODNDNNODNONNDNODNODNDNONNDNDNDNDNDNDNDNDNDNDDND

.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328
.328

(1) +(2)+(3)-(4) ]

+0.
-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.
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239
644
644
259
114
149
393
145
352
182
336
180
390
173
391
198
398
214
274
117
210
163

NDNNDNODNDNONNNONNDNNDNDNDNDNDNDNDNDNDDNDND NN

[Temperature

RMS
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
.874
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

23 H7 SIA A3021 79.592
24 H8 SIA A3021 78.805
25 H9 SIA A3021 78.389
26 Cl GAL A3022 73.642
27 C2 GAL A3022 74.658
28 02 GAL A3022 75.330
29 C3 GAL A3022 75.700
30 03 GAL A3022 76.563
31 C4 GAL A3022 75.024
32 04 GAL A3022 74.370
33 C5 GAL A3022 74.017
34 05 GAL A3022 73.029
35 C6 GAL A3022 73.289
36 06 GAL A3022 72.407
37 H2 GAL A3022 75.958
38 H4 GAL A3022 73.952
39 H6 GAL A3022 71.955
80
Run = 80

Cluster Rank = 5
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lhgfa.dpf
NEWDPF move
NEWDPF about
NEWDPF tran0

a.pdbgt

NEWDPF axisangleO 0.703776 0.710201 -0.017745 160.229491

NEWDPF quaternion0

1 C1 SIA A3021 76.088
2 O1A SIA A3021 74.990
3 O01B SIA A3021 77.014
4 C2 SIA A3021 76.264
5 C3 STIA A3021 74.929
6 C4 SIA A3021 74.387
7 04 SIA A3021 73.237
8 C5 SIA A3021 75 AL
9 N5 SIA A3021 EO8S,
10 C6 SIA A3021 76 TS
11 06 SIA A3021 77.192
12 C7 SIA A3021 7o DL
13 07 SIA A3021 78.177
14 C8 SIA A3021 79.201
15 08 SIA A3021 78.948
16 C9 SIA A3021 80.356
17 09 SIA A3021 81.543
18 C10 SIA A3021 74.966
19 010 SIA A3021 75.514
20 C11 SIA A3021 74.444
21 H4 SIA A3021 72.901
22 H5 SIA A3021 74.518
23 H7 SIA A3021 78.889
24 H8 SIA A3021 79.740
25 H9 SIA A3021 82.258
26 Cl GAL A3022 80.375
27 C2 GAL A3022 79.033
28 02 GAL A3022 79.255
29 C3 GAL A3022 78.094
30 03 GAL A3022 76.778
31 C4 GAL A3022 77.958
32 04 GAL A3022 77.233
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76.250000 18.934999 -22.507000
77.423501 17.713872 -23.032683

24.730 -23.927 +0.03 +0.01 +0.210 2.874
20.679 -25.822 +0.01 +0.02 +0.210 2.874
23.330 -27.782 +0.00 +0.02 +0.209 2.874
21.282 -23.077 -0.16 -0.02 +0.202 2.874
21.604 -21.967 -0.17 -0.01 +0.173 2.874
22.850 -22.259 -0.04 +0.04 -0.391 2.874
20.481 -21.853 -0.18 +0.02 +0.187 2.874
20.731 -20.700 -0.26 -0.12 -0.336 2.874
19.106 -21.707 -0.22 +0.02 +0.180 2.874
19.008 -20.423 -0.22 -0.08 -0.390 2.874
18.900 -22.859 -0.16 +0.01 +0.176 2.874
19.974 -22.886 -0.12 -0.00 -0.378 2.874
17.557 -22.745 -0.18 +0.02 +0.198 2.874
17.371 -23.870 -0.08 -0.05 -0.398 2.874
23.049 -21.573 +0.14 -0.01 +0.210 2.874
18.159 -20.333 +0.09 +0.04 +0.210 2.874
16.538 -23.800 +0.07 +0.03 +0.209 2.874
cluster = 2

= 2.763 A

= -0.04 kcal/mol [=(1)+(2)+(3)-(4)]
i = 932.22 mM (millimolar) [Temperature

= -4.16 kcal/mol

= -3.99 kcal/mol

= -0.16 kcal/mol

= +0.00 kcal/mol

= +4.12 kcal/mol

= +0.00 kcal/mol

0.693327 0.699657 -0.017482 0.171676
vy b4 vdW Elec q RMS

18.456/ -24.222 -0.02 +0.03 +0.239 2.763
18.746 -24.688 +0.03 -0.06 -0.644 2.763
18.210 -24.996 +0.03 -0.09 -0.644 2.763
jing 2000 220 OIS0 BNIkG - Ca0i8 +0.259 2.763
17.885 -21.995 =0.25 +0.01 +0.114 2.763
16.504 -22.390 -0.20 +0.01 +0.149 2.763
16.191 -21.575 =0.17 +0.01 £ 0 SSIoSmmgeh.-7 6 3
15.400 -22.223 -0.09 +0.00 +0.145 2.763
14.152 -22.811 -0.04 -0.02 -0.352 2.763
15.830 -22.923 -0.12 +0.03 #0182 257198
17.117 -22.385 -0.13.-0.07 -0.336 2.763
JIREPS S Z2r. 301 Bl 11, FMGE +0.180 2.763
14.499,-21.415 -0.48 -0.19 -0.390 2.763
15.334 -23.479 -0.08 +0.05 +0.173 2.763
15.635 -24.869 =0.01 -0.08 -0.391 2.763
14.331 =23.390 -0.01 +0.08 +0.198 2.763
14.876 -23.998 -0.46 -0.17 -0.398 2.763
12.936 -22.209 -0.11 +0.02 +0.214 2.763
12.730 -21.132 -0.18 -0.04 -0.274 2.763
11.778 -23.002 -0.06 +0.02 +0.117 2.763
15.336 -21.819 -0.02 -0.00 +0.210 2.763
14.206 -23.741 +0.03 +0.02 +0.163 2.763
13.874 -21.341 +0.06 +0.16 +0.210 2.763
15.955 -25.286 +0.02 +0.04 +0.210 2.763
14.254 -23.943 +0.01 +0.07 +0.209 2.763
20.628 -21.778 -0.12 +0.05 +0.202 2.763
20.033 -21.315 -0.22 +0.05 +0.173 2.763
18.762 -20.663 -0.54 -0.21 -0.391 2.763
19.832 -22.514 -0.11 +0.03 +0.187 2.763
19.409 -22.037 -0.09 -0.05 -0.336 2.763
21.124 -23.338 -0.04 +0.02 +0.180 2.763
22.121 -22.583 -0.04 -0.02 -0.390 2.763

298.15 K]



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

33 C5 GAL A3022 79.360 21.638 -23.730 -0.03 +0.02
34 05 GAL A3022 80.187 21.851 -22.547 -0.02 -0.05
35 C6 GAL A3022 79.285 22.943 -24.527 -0.02 +0.01
36 06 GAL A3022 80.606 23.358 -24.932 -0.01 -0.03
37 H2 GAL A3022 78.427 18.394 -20.378 -0.37 +0.08
38 H4 GAL A3022 77.149 22.918 -23.092 +0.05 +0.00
39 H6 GAL A3022 80.559 24.168 -25.426 +0.01 +0.02
# AVS field file

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field

nspace=1 # number of physical coordinates

veclen=7 # vector size

diml=39 # atoms

dim2=5 # conformations

data=Real # data type (byte,integer,Real,double)
field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable 1 file = lhgfa.dlg.pdb filetype = ascii offset = 5

variable 2 file = lhgfa.dlg.pdb filetype = ascii offset = 6

variable 3 file = lhgfa.dlg.pdb filetype = ascii offset = 7

variable 4 file = lhgfa.dlg.pdb filetype = ascii offset = 8

variable 5 file = lhgfa.dlg.pdb filetype = ascii offset = 9

variable 6 file = lhgfa.dlg.pdb filetype = ascii offset =

variable 7 file = lhgfa.dlg.pdb filetype = ascii offset =

# end of file

>>> Closing the docking parameter file (DPF)...
This docking finished at: 4:13 04" p.m., 06/14/2009

10 stride = 12

+0.
-0.
+0.
-0.
+0.
+0.
+0.

176
378
198
398
210
210
209

stride =
stride =
stride =
stride =
stride =

11 stride

NN DN NN

12

autodock4:

Real= 44m 52.66s,

CPU= 43m 41.61ls,

Successful Completion on "ubuntu"

System= 1.28s
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.763
.763
.763
.763
.763
.763
.763

135



136

1HGF-Sia (a2-6)Gal

/! /1117 /

7 7 /7 /
/7 / / / /
A J /777 T7777 ) /77777777771
7 7/ /7 7 7/ /7 77 7177
e, /S / /7 /7 /7 /7 7
/ ST T ST /7 A
/ J_TT77 1 T77 77777 /7777 77777 77777 /7

AutoDock 4.00

(c) 1991-2007
The Scripps Research Institute

Ruth Huey, TSRI
William E. Hart, Sandia
William Lindstrom, TSRI
Alexander Gillet, TSRI

David S. Goodsell, TSRI

I I
| |
| |
I |
| |
I |
| Garrett M. Morris, TSRI |
| |
| |
| I
| |
| |
| Arthur J. Olson, TSRI |
| |

| Automated Docking of Flexible Ligand
| to Flexible Macromolecular Receptor

Number of distinct conformational clusters found = 9, out of 100 runs,
Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

| | |
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding |
Rank | Energy | | Energy | Clus] 5 10 15 20 25 30 35
| | | | | : I : | :
1 -0.71 | 4 | —0.59 | 18 |###H#HHHFHEHEHEESS
2 | -0.20 | 16 | —0.09 | 52 |[#####HEHHHHHEHHHtHEHHHHHAHAHEEAHAHE SRS R
3 +0.01 | 27 | +0.02 | O |t
4 | +0.02 | 82 | +0.02 | 14 |####HHadadaaEs
5 | +0.02 | 62 | +0.02 | 1 |#
6 | +0.15 | 77 | +0.15 | 1 |#
7 +0.15 | 33 | +0.16 | 3 [ ###
8 | +0.19 | 32 | +0.19 | 1 |#
9 | +0.23 | 6 | +0.23 | 1 |#
| I I |

Number of multi-member conformational clusters found = 5, out of 100 runs.

RMSD TABLE
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| I | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| I | | | |
1 1 4 -0.71 0.00 2.58 RANKING
1 2 70 -0.68 0.07 2.58 RANKING
1 3 69 -0.68 0.09 2.57 RANKING
1 4 5 -0.66 0.09 2.57 RANKING
1 5 7 -0.66 0.09 2.58 RANKING
1 6 54 -0.66 0.12 2.57 RANKING
1 7 38 -0.65 0.10 2.58 RANKING
1 8 36 -0.65 0.10 2.57 RANKING
1 9 60 -0.64 0.27 2.59 RANKING
1 10 2 -0.63 0.05 2.58 RANKING
1 11 22 -0.62 0w 2.57 RANKING
1 12 79 -0.60 0.18 2.56 RANKING
1 13 18 -0.60 0.24 2558 RANKING
1 14 48 =0 oY) 0.14 2.99 RANKING
1 15 15 -0.55 0.19 2.57 RANKING
1 16 99 -0.51 0.29 2.60 RANKING
1 17 87 -0.39 0.44 2.58 RANKING
1 18 9 -0.22 0.51 2,58 RANKING
2 1 16 -0.20 0.00 EREs RANKING
2 2 74 =0 e 0.04 3.36 RANKING
2 B 55 =0, 1Y 0.06 3.38 RANKING
2 4 63 -0.19 0.06 SSH RANKING
2 5 83 =019 0.07 k32 RANKING
2 6 72 -0.19 0.05 SIS RANKING
2 7 96 -0.19 0.09 BF 38 RANKING
2 8 39 -0.16 0.11 BSE) RANKING
& 9 19 -0.14 0.15 = gl RANKING
2 10 49 -0.14 U 3 1 3.42 RANKING
g 11 84 -0.13 0.28 3.32 RANKING
2 12 66 -0.13 0 S B. 31 RANKING
2 13 86 = G piled 0.24 3.40 RANKING
2 14 61 -0.10 1.53 2.89 RANKING
2 15 78 -0.10 1.50 2.88 RANKING
2 16 3 -0.10 RIRNE 1 2.88 RANKING
2 17 13 -0.10 iy 57 2.89 RANKING
2 18 64 -0.10 1.8 2. 88 RANKING
2 19 31 -0.10 1. 54 469 RANKING
2 20 68 -0.09 1.50 2.90 RANKING
2 21 41 -0.09 1. 52 2.88 RANKING
2 22 75 -0.09 1.49 2.89 RANKING
2 23 45 -0.09 planSHill 2.88 RANKING
2 24 85 -0.09 1.54 2.90 RANKING
2 25 35 -0.09 1.50 2.88 RANKING
2 26 98 10,2010 1.52 2.88 RANKING
2 27 11 -0.09 oo 572 2.88 RANKING
2 28 58 -0.09 1.56 2.89 RANKING
2 29 52 =0.09 56 2.90 RANKING
2 30 14 -0.08 1.51 2.87 RANKING
2 31 8 -0.08 1.53 2.87 RANKING
2 32 100 -0.08 1.51 26k RANKING
2 33 43 -0.08 i 452 2.88 RANKING
2 34 34 -0.08 1.49 2.88 RANKING
2 35 10 -0.08 . 518 2.89 RANKING
2 36 20 -0.07 8. 50 2.87 RANKING
2 37 21 -0.07 .53 2.87 RANKING
2 38 50 -0.07 1.58 2.89 RANKING
2 39 97 -0.07 1.57 2.89 RANKING
2 40 29 -0.06 1.49 2.89 RANKING
2 41 81 -0.06 1.63 2.89 RANKING
2 42 71 -0.06 1.48 2.88 RANKING
2 43 28 -0.05 1.44 2.88 RANKING
2 44 65 -0.05 1.62 2.85 RANKING
2 45 90 -0.04 1.52 2.92 RANKING
2 46 25 -0.04 1.70 2.88 RANKING
2 47 51 -0.04 1.64 2.88 RANKING
2 48 57 -0.04 1.63 2.85 RANKING
2 49 93 -0.03 1.74 2.85 RANKING
2 50 56 -0.03 1.41 2.88 RANKING
2 51 53 -0.02 1.54 2.82 RANKING
2 52 91 +0.01 1.45 2.80 RANKING
3 1 27 +0.01 0.00 3.02 RANKING
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3 2 67 +0.01 0.13 3.02 RANKING
3 3 73 +0.02 0.18 3.05 RANKING
3 4 24 +0.02 0.11 3.04 RANKING
3 5 46 +0.02 0.20 3.07 RANKING
3 6 88 +0.02 0.14 3.00 RANKING
3 7 37 +0.03 0.18 3.05 RANKING
3 8 92 +0.03 0.15 3.08 RANKING
3 9 1 +0.04 0.14 3.06 RANKING
4 1 82 +0.02 0.00 2.62 RANKING
4 2 30 +0.02 0.05 2.63 RANKING
4 3 95 +0.02 0.04 2.63 RANKING
4 4 94 +0.02 0.02 2.62 RANKING
4 5 80 +0.02 0.07 2.59 RANKING
4 6 59 +0.02 0.05 2.65 RANKING
4 7 47 +0.02 0.10 2.56 RANKING
4 8 40 +0.02 0.07 2.60 RANKING
4 9 76 +0.02 0.07 2.60 RANKING
4 10 44 +0.02 0.11 2559 RANKING
4 11 12 +0.03 0.10 2.58 RANKING
4 12 17 +0.03 0.07 2.64 RANKING
4 13 26 +0.03 0.10 2.61 RANKING
4 14 89 +0.03 0.09 2.65 RANKING
5 1 62 +0.02 0.00 2.92 RANKING
6 1 77 +0.15 0.00 3.4 RANKING
7 1 33 +0.15 0.00 3.08 RANKING
7 2 42 F0 15 0.06 3.08 RANKING
7 3 23 +0.17 Ovpini 3.06 RANKING
8 1 32 +0.19 0.00 3.62 RANKING
9 i 6 +0.23 0.00 3.00 RANKING

INFORMATION ENTROPY ANALYSIS FOR THIS CLUSTERING

Information entropy for this clustering = 0.31 (rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.02 at Temperature, T = 298.15 K
Free energy, A ~ -2728.62 kcal/mol at Temperature, T = 298.15 K
Internal energy, U = -0.14 kcal/mol at Temperature, T = 298.15 K
Entropy, S 9.15 kcal/mol/K at Temperature, T = 298.15 K

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

Keeping original residue number (specified in the input PDBQ file) for outputting.

MODEL 4

USER Run = 4

USER Cluster Rank = 1

USER Number of conformations in this cluster = 18

USER

USER RMSD from reference structure = 2.576 A

USER

USER Estimated Free Energy of Binding = -0.71 kcal/mol [=(1)+(2)+(3)-(4)]
USER Estimated Inhibition Constant, Ki = 301.99 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -4.83 kcal/mol

USER vdW + Hbond + desolv Energy = -4.58 kcal/mol

USER Electrostatic Energy = -0.25 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy = +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

DPF = lhgfh.dpf
NEWDPF move

NEWDPF ab
NEWDPF tr

out
an0

h.pdbgt

76.381699 19.617800 -22.545500
74.475390 18.255895 -22.673825
NEWDPF axisangle0 -0.618040 0.780920 -0.090505 -168.790428
-0.615085 0.777186 -0.090072 -0.097666

NEWDPF quaternion0

1 cC1
2 01lAa
3 0O1B
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Ce6
11 06
12 C7
13 07
14 C8
15 08
16 C9
1D
18 C10
19 010
20 Cl1
21" H4
22 H5
23 e
24 HS8
25 H9
26 C1
27 C2
28 02
29 G
30 03
31 C4
32 04
33 C5
34 05
35 Cé6
36 06
37 H2
38 H3
39 H4
16
Run = 16
Cluster R

Number of
RMSD from

Estimated
Estimated

(1) Final
vdw +

(3) Torsional Free Energy

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

ank

=

X
A 801 76.386
A 801 77.473
A 801 75.620
A 801 76.063
A 801 77.344
A 801 78.146
A 801 79.244
A 801 77.260
A 801 78.013
A 801 75.999
A 801 75.297
A 801 75.027
A 801 74.702
A 801 73.738
A 801 74.067
A 801 72.801
A 801 71.601
A 801 TeRIEE0
A 801 78.751
A 801 78.362
A 801 79,739
A 801 78.325
A 801 74.104
A 801 73.274
A 801 71.020
A 802 72.157
A 802 70.867
A 802 70.297
A 802 71.155
A 802 69.921
A 802 71.933
A 802 71.078
A 802 73.182
A 802 72.71772
A 802 74.029
A 802 75.297
A 802 69.502
A 802 70.098
A 802 7557

conformations in this

reference structure

Free Energy of Binding
Ki

Inhibition Constant,

Intermolecular
Hbond + desolv Energy

Electrostatic Energy
(2) Final Total Internal

Energy

Energy

(4) Unbound System's Energy

DPF = lhgfh.dpf

NEWDPF mo
NEWDPF ab
NEWDPF tr

ve
out
an0

h.pdbgt

Z vdw Elec

y
.983 -24.648 -0.01 +0.03 +0.239

17 576
17.692 -25.142 +0.02 -0.09 -0.644 576
18.707 -25.283 +0.02 -0.07 -0.644 576
17.617 -23.172 -0.07 +0.03 +0.258 576
17.359 -22.349 -0.21 +0.02 +0.114 576
18.646 -22.101 -0.20 +0.03 +0.149 576
18.358 -21.209 -0.48 -0.21 -0.393 576
19.757 -21.507 +0.01 +0.03 +0.145 576
21.025 -21.454 -0.09 -0.06 -0.352 576
Lo 027 =22 579 =) 1L SRt mps +0.182 576
18.649 -22.465 -0.09 -0.04 -0.336 576
21.015 -21.873 -0.20 +0.00 +0.180 576
20.803 -20.478 -0.24 -0.02 -0.390 576
AL (075 —22 1A (0 1° —(0) MeN +0.173 576
21.265 -24.116 -0.02 +0.01 -0.391 576
L 206~z cl 0. 25 U +0.198 576
22.204 -23.076 -0.20 +0.14 -0.398 576
21.747 -20.351 -0.18 +0.03 +0.214 576
22.895 -20.460 -0.10 +0.03 -0.274 576
21.102 -18.994 -0.35 +0.03 FrO il

clu

.153 -21.057 +0.04 +0.10 +0.210
.403 -22.349 +0.05 +0.02 +0.163
.472 -20.166 -0.31 =0.07 +0.210
.303 -24.639 +0.07 -0.01 +0.210
.904 -22.802 +0.11 -0.17 +0.209

.627 -25.471 +0.06 +0.01 +0.210
.961 -24.555 +0.07 +0.03 +0.210

.159 -21.500 -0.29 +0.03 +0.202 576
.855 -22.288 -0.31 +0.03 +0.173 576
.600 -21.855 -0.19 -0.07 -0.391 576
.796 -23.800 -0.15 +0.02 +0.180 576
.663 -24.538 -0.09 +0.01 -0.390 576
.033 -24.290 -0.11 +0.02 +0.180 576
.198 -24.253 -0.09 -0.06 -0.390 576
0227 =23 A0ER) 172 3H0) (U +0.176 576
.372 -22.014 -0.18 -0.01 -0.378 576
.434 -23.805 -0.07 +0.02 +0.206 576
.375 =-23.090 -0.06 -0.04 -0.344 576
.414 -22.341 +0.01 +0.02 +0.210 57&

NMOMNNDNONMNODNONNODNOMNOMNNNOMNONMNODNOMNDNOMNNNONNNNODNDNOMNDNODNDNODNDNDNDNDNDNDNDNDNDDNDNDND
(&)
N
o

ster = 52

= 3.352 A

= -0.20 kcal/mol [=(1)+(2)+(3)-(4)]
= 716.54 mM (millimolar)

-4.31 kcal/mol
-4.13 kcal/mol
-0.19 kcal/mol
+0.00 kcal/mol
+4.12 kcal/mol
= +0.00 kcal/mol

76.381699 19.617800 -22.545500

78.324142 17.115778 -22.290488

NEWDPF axisangle0 0.712155 0.685363 0.152028 160.734968
0.702114 0.675701 0.149885 0.167328

NEWDPF quaternion0

y

z vdw Elec
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

Cl SIA
OlA SIA
OlB SIA
C2 SIA
SIA
C4 SIA
04 SIA
C5 SIA

0 Jo0 s WN
Q
w

10 Cé6 SIA
11 06 SIA
12 C7 SIA
13 07 SIA
14 C8 SIA
15 08 SIA
16 C9 SIA
17 09 SIA
18 C10 SIA
19 010 SIA
20 Cl11 sIA
21 H4 SIA
22 H5 SIA
23 H7 SIA
24 H8 SIA
25 H9 SIA
26 Cl GAL
27 C2 GAL
28 02 GAL
29 €3 GAL
30 103 GAL
31 C4 GAL
32 04 GAL
33 C5 GAL
34 05 GAL
35 C6 GAL
36 06 GAL
37 H2 GAL
38 H3 GAL
39 H4 GAL

27
Run = 27
Cluster Rank

helh b i B ISl i i B B i B B e b i

3

76.943
75.9717
77.963
76.818
75.348
74.765
73.447
75.668
75.175
77.114
77.565
78.116
78.042
79.563
79.629
80.556
81.893
74.727
74.5717
74.251
73.087
75.169
78.658
80.519
82.509
79.476
80.840
81.042
80.928
62,259

81.561
O AL )
79.244
78.688
77.295

82.314
81.322

Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lhgfh.dpf

NEWDPE move
NEWDPF about
NEWDPF tran0

NEWDPF axisangle0O 0.903244 -0.151336 0.401557 -61.921135

NEWDPF quaternionO

1 C1 sIA
2 O1lA SIA
3 01B SIA
4 C2 SIA
5 C3 SIA
6 C4 SIA
7 04 SIA
8 C5 sIA
9 N5 SIA
10 Cé6 SIA
11 06 SIA

i B I

801
801
801
801
801
801
801
801
801
801
801

h.pdbgt

.139
.558
.825
.818
.602
.298
.090
.092
.895
.407
.624
.266
.844
.668
.110
.517
.946
316
5139
.697
.284
.944
.142
.357
.232
.370
.070
025
.788
.310
.862
.857
.217
.486
.274
O3
.456
.752
.286

cluster

)

-0 .

4.
=3
=0 o
+0.
+4.
+0.

021 A

01

kcal/mol

kecal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
77.620773 19.056959 -22.543090

0.464672 -0.077855 0.206580 -0.857522

78.260
78.768
77.379
78.575
79.114
78.033
78.564
76.769
75.692
76.319
77.415
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y

.387
.305
.421
.656
.299
.684
.512
.564
.857
.886
.534

.255
.540
.397
.095
.498
.398
.729
.444
.165
.004
.290

vdw Elec

-0.19 +0.
-0.05 -0.
-0.09 -0.
-0.10 +0.
-0.05 +0.
-0.01 +0.
+0.00 -0.
-0.00 +0.
+0.00 -0.
-0.03 +0.
-0.03 -0.

+0.
-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.

.239
. 644
.644
.258
.114
.149
.393
.145
.352
.182
.336
.180
.390
.173
.391
.198
.398
.214
.274
.117
- 2110
.163
.210
.210
.209
.202
.173
0391
.180
.390

.390
.176
.378
.206
.344
.210
.210
.210

239
644
644
258
114
149
393
145
352
182
336

WWwwwwwwwwww

WWWWwWwWwwWwWwwWwwWwwwwWwwwWwwWwwwwwwwwwwwwwwwwwwwwww

RMS
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

12 C7 SIA A 801 75.058
13 07 SIA A 801 75.220
14 C8 SIA A 801 74.708
15 08 SIA A 801 74.569
16 C9 SIA A 801 73.412
17 09 SIA A 801 73.144
18 C10 SIA A 801 75.076
19 010 SIA A 801 74.040
20 Cl11 SIA A 801 75.735
21 H4 SIA A 801 77.895
22 H5 SIA A 801 75.374
23 H7 SIA A 801 74.444
24 H8 SIA A 801 74.354
25 H9 SIA A 801 72.341
26 Cl GAL A 802 81.149
27 C2 GAL A 802 81.157
28 02 GAL A 802 82.268
29 C3 GAL A 802 81.249
30 03 GAL A 802 81.102
31 C4 GAL A 802 80.198
32 04 GAL A 802 78.878
33 C5 GAL A 802 80.291
34 05 GAL A 802 80.086
35 C6 GAL A 802 79.285
36 06 GAL A 802 79.626
37 H2 GAL A 802 82.272
38 H3 GAL A 802 81.159
39 H4 GAL A 802 78.230

82
Run = 82
Cluster Rank = 4
Number of conformations in this

RMSD from reference structure
Estimated Free Energy of Binding

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lhgfh.dpf
NEWDPF move
NEWDPF about
NEWDPF tranO

h.pdbgt

NEWDPF quaternion0

X
1 Cl1 SIA A 801 77.439
2 OlA SIA A 801 77.855
3 O1B SIA A 801 77.443
4 C2 SIA A 801 76.733
5 C3 SIA A 801 76.202
6 C4 SIA A 801 75.010
7 04 SIA A 801 74.4717
8 C5 SIA A 801 73.910
9 N5 SIA A 801 72.870
10 C6 SIA A 801 74.535
11 06 SIA A 801 75.599
12 C7 SIA A 801 73.522
13 07 SIA A 801 72.761
14 C8 SIA A 801 74.213
15 08 SIA A 801 74.990
16 C9 SIA A 801 73.210
17 09 SIA A 801 73.899
18 C10 SIA A 801 71.557
19 010 SIA A 801 70.755
20 C11 SIA A 801 71.092
21 H4 SIA A 801 73.740
22 H5 SIA A 801 73.172

cluster

773
.968
.147
.955
.960
.315
.242
.697
.220
.131
.979
.514
.184
.819
.145
.614
.506
.410
.846
0 S0
.810
.973
o 1L73
-905
.457
.796
.104
.144

Y

.983
.916
ey 3
.045
.663
.201
.979
.277
.875
.622
.975
.784
.897
.126
.004
.273
.508
.634
.548
.305
.693
767

2.

-23.924
-24.726
-22.466
-21.664
-22.367
-20.998
-27.312
-27.673
-28.243
-27.286
-25.754
-24.678
-20.768
-20.937
-21.295
-19.827
-19.589
=1L, 7
=17 503
=19,197
-18.852
-20.695
-21.494
B2, 127
-22.471
ErS . digs
Bl GREOHS!
=19,053

= 14

618 A

+0.02

-21.875
=21.431
=21.142
-23.258
— 2586 9 7
-22.846
=23.400
-22.784
-21.817
-22.361
-23.298
-22.271
-23.498
-21.942
-20.730
-21.770
-21.498
-22.068
-21.147
-23.458
-22.874
-20.848

-0.
+0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
+0.
+0.
+0.
+0.
-0.
-0.
-0.
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-0.
=0,
-0.
=0,
+0.
+0.
=04

+0.
-0.
+0.
-0.
+0.
+0.
+0.
-0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
+0.
-0.
+0.
-0.
+0.
EO0S
+0.
=08
+0.
&0 .
+0.
+0.
st

kcal/mol

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
76.123109 17.683912 -23.606476
NEWDPF axisangle0 0.192071 0.974069 -0.119574 -41.661845

0.068303 0.346390 -0.042522 -0.934634

vdw
-0.
=0,
-0.
Be..
=0,
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
+0.
-0.

[=(L)+(2)+(3)-(4

Elec

+0.
=0o
-0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
-0.
+0.
+0.
-0.
+0.
+0.
-0.

+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
=0,
+0.
=0,
+0 o
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+0.
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+0.
+0.
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+0.
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+0.
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+0.
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+0.

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009

180
390
173
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258
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145
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182
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198
398
214
274
117
210
163

WWWwWwWwwwwwwwwwwwwwwwwwwwwwwww

NDNNDNODNDNONNNDNNDNNDNDNDNDNDNDNDNDNDDNDNDNDND

.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021

)]

RMS
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618
.618

141



142

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
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USER
USER
USER
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

23 H7
24 HS8
25 H9
26 C1
27 C2
28 02
29 C3
30 03
31 c4
32 04
33 C5
34 05
35 Cé6
36 06
37 H2
38 H3
39 H4
62
Run = 62
Cluster R
Number of
RMSD from
Estimated
(1) Final
vdw +

DPF = lhgfh.dpf

NEWDPE mo
NEWDPF ab
NEWDPE tr

SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

ank

il i B Sl i i

801
801
801
802
802
802
802
802
802
802
802
802
802
802
802
802
802

5

72.138
75.414
73.277
78.552
79.463
80.141
80.505
81.252
79.854
79.093
78.959
77.955
78.262
77.664
80.702
81.894
78.692

conformations in this

reference structure

Free Energy of Binding

Intermolecular Energy

Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

ve
out
an0

NEWDPF quaternionO

1 ge
2 O01A
3 O01B
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Ceo
11 06
12 C7
13 07
14 C8
15 08
16 C9
17 09
18 C10
19 010
20 cCl11
21 H4
22 H5
23 H7
24 HS8
25 H9
26 C1
27 cC2
28 02
29 C3
30 03
31 c4
32 04
33 C5

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
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GAL
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GAL

it i S i i i i B i - i i i i S

801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
801
802
802
802
802
802
802
802
802

h.pdbgt

cluster

.611
.829
.218
.729
.971
.149
.836
.064
.460
.579
.219
.506
.759
.452
.915
.981
.347

2.5

-23.443
-20.527
-21.392
-27.675
-27.625
-28.888
-26.497
-26.359
-25.151
-24.643
-25.353
-26.368
-24.073
-24.309
-28.858
-25.664
s o (5)1L.3)

=1

916 A

+0.02

-4.09
-3.64

+0.00
A S22
+0.00

+0.
+0.
-0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
-0.
+0.
+0.
+0.

+0.
+0.
-0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.

kcal/mol

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
78.168104 21.492553 -22.512716
NEWDPF axisangle0 -0.152913 0.738629 -0.656540 172.442170
-0.152581 0.737023 -0.655113 0.065907

78.911
79.231
79.104
78.460
78.939
80.459
80.816
80.942
82.418
Bl0r3810.0,
78.942
80.815
80341901
80.165
80.470
80.633
79.978
83.225
84.414
82.719
81.757
82.885
80.747
80.071
80.268
73.490
72.532
71.175
72.604
71.821
74.055
74.588
74.900
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y

.999
.3
L7718
.412
.728
.931
.363
.962
2905
wawh]
.496
.550
.916
i 7
.808
.085
L7124
.047
.018
.190
.489
.128
.513
.579
.288
.600
.221
.584
.710
.391
.225
.735
.689

-21.589
-20.768
-22.784
-21.125
-19.691
-19.617
-18.286
-20.655
=20 G779
-22.047
-21.989
- 2SR
=22.816
-24.524
-24.865
-25.667
e 26 152 )
-20.385
-20.677
-19.553
-18.241
-20.947
-23.509
-25.695
-27.605
-21.856
-23.002
-22.665
-23.294
-24.464
-23.480
-24.723
-22.275

vdw
=0,
=0,
=0,
S0,
—9
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-0.
B0 .
-0.
=07
-0.
-0.
=0
=0,
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=0,
+0.
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202
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391
180
390
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176
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344
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.618
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[=(1)+(2)+(3)-(4)]

.239
-0.
-0.
+0.
+0.
+0.
-0.
+0.
-0.
TS
-0.
Ralca.
=05
+0.
-0.
+0.
-0.
+0.
-0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
-0.
+0.
-0.
+0.
-0.
+0.
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258
114
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182
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180
390
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SOILG
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
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USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER

Run

05 GAL A 802 7
C6 GAL A 802 7
06 GAL A 802 7
H2 GAL A 802 7
H3 GAL A 802 7
H4 GAL A 802 7
77

=77

Cluster Rank = 6
Number of conformations in this

RMSD from reference struc

Estimated

(1)

DPFE

NEWDPF move
NEWDPF about
NEWDPF tranO
NEWDPF

® JoN U WN

Final Intermolecular
vdW + Hbond + desolv
Electrostatic Energy
Final Total Internal
Torsional Free Energy
Unbound System's Ener:

= lhgfh.dpf
h.pdbgt

NEWDPF quaternion0

Cl SIA A 801 7
OlA SIA A 801 8
OlB SIA A 801 7
C2 SIA A 801 7
C3 SIA A 801 7
Cc4 SIA A 801 8
04 SIA A 801 8
C5 SIA A 801 8
N5 SIA A 801 8
C6 SIA A 801 7
06 SIA A 801 7
C7 SIA A 801 7
07 SIA A 801 7
C8 SIA A 801 7
08 SIA A 801 7
C9 SIA A 801 7
09 SIA A 801 7
C10 SIA A 801 8
010 SIA A 801 8
Cll SIA A 801 8
H4 SIA A 801 8
H5 SIA A 801 8
H7 SIA A 801 7
H8 SIA A 801 7
H9 SIA A 801 7
Cl GAL A 802 7
C2 GAL A 802 7
02 GAL A 802 7
C3 GAL A 802 7
03 GAL A 802 7
C4 GAL A 802 7
04 GAL A 802 7
C5 GAL A 802 7
05 GAL A 802 7
C6 GAL A 802 7
06 GAL A 802 7
H2 GAL A 802 7
H3 GAL A 802 7
H4 GAL A 802 7
33

= 33

Run

Cluster Rank = 7

4.834
6.365
7.002
0.585
1.865
5.483

ture

Free Energy of Binding

Energy
Energy

Energy

9y

.140
.259
.513
.351
.459
.436

-22.167
-22.360
-21.075
-23.372
-24.644
-24.838

cluster = 1

76.381699 19.617800
77.328908 17.320347
axisangle0 0.082418 0.327063 0.

0.071939 0.
x y
9.349 18.698
0.351  19.400
8.968 18.050
8.689 18.468
9.667 18.760
0.786 17.711
1.572 17.963
0.216 16.281
1.315 15.301
9.236  16.090
8.187 17.103
8.593 14.688
7.994 14.344
7.549 14.580
8.144 14.946
6.962  13.169
5.971 13.125
1.669 14.367
2.438 13.462
1.263 14.519
2.264 17.315
1.874 15.328
7.598 13.481
7.502° 14.880
5.608 12.250
3.665 20.080
2.493 20.285
1.489 21.142
2.991 20.905
1.917 20.952
4.192 20.135
3.759 18.845
5.274 19.987
4.710 19.299
6.516 19.234
7.563 19.378
0.767 21.268
2.224 21.334
4.500 18.370

3.720 A

+0.15

=397
-3.42
=055
+0.00
+4.12
+0.00

-0.08 +0.
-0.12 +40.
-0.15 -0.
+0.16 -0.
+0.08 +0.
+0.03 +40.

kcal/mol

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

-22.545500
-23.304963

941402 -121.582852
285477 0.821702 -0.487990

-22.022
F21 . %S
-21.047
-23.410
-24.569
-24.665
-25.849
-24.703
-24.610
SRR 7
-23.604
-23.467

=220 359
-21.069
=224 2 148
-21.168
= 2 e
e . 25
-26.969
-25.908
-23.756
-24.703
TR, 3 T2
=210k
-24.885
— 2580 0 5
-24.493
=22.585
-21.621
-22.002
-21.514
-23.092
-24.244
-22.616
-23.619
-23.888
-20.807
-21.154

-0.
+0.
-0.
+0.
+0.
+0.
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.336

.390
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.198
.398
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173
.391
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

Number of conformations in this
RMSD from reference structure
Estimated Free Energy of Binding

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lhgfh.dpf
NEWDPF move h.pdbgt
NEWDPF about
NEWDPF tran0

cluster

=3

=3

.081 A

+0.15

-3.96
-3.98
+0.01
+0.00
+4.12
+0.00

kcal/mol [=(1)+(2)+(3)-(4)]

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
75.798124 20.364476 -23.447491

NEWDPF axisangle0 0.179887 -0.234114 -0.955422 -92.315146

NEWDPF quaternionO

X
1 Cl1 SIA A 801 73.581
2 OlA SIA A 801 72.392
3 01B SIA A 801 74.376
4 C2 SIA A 801 74.049
5 C3 SIA A 801 72.893
6 C4 SIA A 801 72.448
7 04 SIA A 801 71.472
8 C5 SIA A 801 73.642
9. N5 SIA A 801 73.206

10 C6 SIA A 801 74.751

11 06 SIA A 801 75.129

12 C7 SIA A 801 76.008

13 07 SIA A 801 76.499

14 C8 SIA A 801 77.124

15 08 SIA A 801 76.625

16 C9 SIA A 801 78.347

17 09 SIA A 801 79.373

18 C10 SIA A 801 73.231

19 010 SIA A 801 7 3N

20 Cl11 SIA A 801 73.285

21 H4 SIA A 801 71.196

22 H5 SIA A 801 72.846

23° H7 SIA A 801 77.273

24 H8 SIA A 801 77.311

25 H9 SIA A 801 80.131

26 Cl1 GAL A 802 77.309

27 C2 GAL A 802 78 258

28 02 GAL A 802 78.695

29 C3 GAL A 802 77.821

30 03 GAL A 802 78.859

31 C4 GAL A 802 77.268

32 04 GAL A 802 78.354

33 C5 GAL A 802 16 =253

34 05 GAL A 802 76.904

35 C6 GAL A 802 75.641

36 06 GAL A 802 74.524

37 H2 GAL A 802 79.340

38 H3 GAL A 802 78.530

39 H4 GAL A 802 78.014

32
Run = 32
Cluster Rank = 8
Number of conformations in this

RMSD from reference structure
Estimated Free Energy of Binding

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy
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y
20.551
20.516
21.096
20.102
20.123
21.552
21.502
22.430
23.833
22.328
20.927
23.165
22.866
22.951
23.228
23.838
23.580
247598
25.805
23.950
22.386
24.283
23.381
23.096
24.130
15.838
jison Oxoil
13.910
15.295
14.902
16.681
17.626
L7 el
17.165
18.506
18.719
13.559
14.920
18.481

cluster

=1

.621 A

+0.19

-3.92
-3.60
-0.32
+0.00
+4.12

0.129743 -0.168854 -0.689096 -0.692677

vdw Elec

-0.24 -0.02 +0.
-0.05 +0.07 -0.
-0.05 +0.06 -0.

-0.10 +0.01 HO o
-0.16 +0.00 a0 o
SURZE O . O +0.
-0.19 -0.00 =0,
S 0 0L +0.
-0.08 +0.10 -0.
-0.07 -0.01 2O
-0.02 -0.01 =0
-0.04.-0.01 +0.
+0.01 -0.01 -0
-0.07 +0.00 +0
+0.09 +0.01 -0
-0.09 +0.00 +0
-0.09 ~0.00 -0
-0.20 -0.04 +0
-0.24 +0.08 -0

-0.02 +0.03 +0
-0.09 +0.04 +0
S0, 0 2= 0msg -0
-0.27 +0.06 +0
-0.59 -0.26 -0
=0 L7750 +0
-0.47 -0.15 -0
-0.15 +0.03 +0
Bl - 01l mg0.06 -
=0 L) (1) +0
SR Sk 0 . U] =0

239
644
644
258
114
149
393
145
352
182
336
180

.390
.173
.391
.198

.214
.274
.117
.210
.163
.210
.210
.209
.202
.173
.391
+180
.390
.180
.390
.176
oSS
.206
.344
.210
.210
.210
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kcal/mol [=(1)+(2)+(3)-(4)]

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol



USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

(4) Unbound System's Energy

DPF = lhgfh.dpf
NEWDPF move h.pdbgt
NEWDPF about
NEWDPF tran0

+0.00 kcal/mol

76.381699 19.617800 -22.545500
79.174718 17.735007 -23.195821

NEWDPF axisangle0O -0.457512 -0.876217 0.151416 -84.292542

NEWDPF quaternion0

X
1 Cl SIA A 801 76.616
2 OlA SIA A 801 75.714
3 01B SIA A 801 76.320
4 C2 SIA A 801 78.090
5 C3 SIA A 801 78.183
6 C4 SIA A 801 77.707
7 04 SIA A 801 e’ 056
8 C5 SIA A 801 78.415
9 N5 SIA A 801 77.805

10 C6 SIA A 801 78.290
11 06 SIA A 801 78.848
12 C7 SIA A 801 78.973
13 07 SIA A 801 80.348
14 C8 SIA A 801 78.904
15 08 SIA A 801 77.534
16 C9 SIA A 801 79.507
17 09 SIA A 801 79.453
18 C10 SIA A 801 78.406
19 010 SIA A 801 77.861
20 Cl1 SIA A 801 79.665
21 H4 SIA A 801 77.662
22 H5 SIA A 801 76.819
23 H7 SIA A 801 80.768
24 H8 SIA A 801 77.492
25 H9 SIA A 801 79.826
26 Cl GAL A 802 82.208
27 C2 GAL A 802 82.269
28 02 GAL A 802 83.188
29 C3 . GAL A 802 80.873
30 03 GAL A 802 80.912
31 C4 GAL A 802 79.805
32 04 GAL A 802 80.020
33 C5 GAL A 802 79.870
34 05 GAL A 802 81.207
35 C6 GAL A 802 78.847
36 06 GAL A 802 78.813
37 H2 GAL A 802 83.227
38 H3. GAL A 802 80.052
39 H4 GAL A 802 79.362
6
Run = 6

Cluster Rank = 9
Number of conformations in this

RMSD from reference structure
Estimated Free Energy of Binding

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = lhgfh.dpf
NEWDPF move h.pdbgt
NEWDPF about
NEWDPF tranO

y
17.442
16.973
18.145
16.996
15.642
14.471
13.230
14.464
13.443
15.858
16.861
1EmEN
1 S
17.411
17.865
17 s521
18.882
12.350
11.720
iy, 705
12.506
13.573
15.593
18.749
18.950
20.204
21.728
22.336
22.359
23.757
21.627
21.886
20.117
19.620
el 98
17.944
23.276
24.146
21.436

cluster

28

-22.
-21.
-23.
-21.
=21.
=22k
=21,
=28
=24.
-24.
=238
=258
2P -
8276 .
-26.
=27 o
=27
=2
= 438
-24.
=24 g
-24.
-26.
-26.

-20.
-2 g8
- 1[0
-20.
5200,
=21,
=22.q
20,
21
.692
=21,
-19.
e §
S

F0) o,

SicK
-3.
-0.
+0.
+4.
+0.

201
510
167
989
253
126
432
494
368
142
238
522
452
081
127
486
052
906
803
302
972
595
301
471

324
547
613
381
740
218
624
910

144
751
638
140

995 A

23

-0.307002 -0.587964 0.101604 -0.741434

vdWw Elec q

-0.16 +0.04 +0.239
-0.06 -0.07 -0.644
+0.03 -0.09 -0.644
-0.21 +0.08 +0.258
-0.22 40.05 +0.114
-0.22 +0.05 +0.149
-0.18 -0.18 -0.393
-0.08 +0.04 +0.145
+0.01 -0.07 -0.352
-0.04 +0.04 +0.182
-0.07 -0.09 -0.336
-0.01 +0.03 +0.180
-0.01 -0.08 -0.390
+0.00 +0.03 +0.173
+0.01 -0.05 -0.391
+0.00 +0.03 +0.198
+0.00 -0.05 BF 3 9
+0.00 +0.04 +0.214
+0.00 -0.04 -0.274
-0.01 +0.02 3+0) 5 LT
+0.06-+0.06 +0.210

-0.11 +0.03 +0.173
-0.04 -0.07 -0.391
-0.20 +0.02 +0.180
— QREEREk O 1 -0.390
-0.17 +0.03 +0.180
sjey =0.05 -0.390
-0.24 +0.06 +0.176
-0.38 -0.18 -0.378
-0.20 +0.06 +0.206
=0.57 -0.17 -0.344

kcal/mol [=(1)+(2)+(3)-(4

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
75.528386 19.932552 -23.753985

NEWDPF axisangle0 0.103816 -0.921488 -0.374276 42.950804

NEWDPF quaternion0

0.038007 -0.337358 -0.137023 0.930575

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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RMS

.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621
.621

.621
.621
.621
.621
.621

- G2
.621
.621
.621
.621

)]
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USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

1 cC1
2 01A
3 01B
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Cé6
11 06
12 c7
13 07
14 C8
15 08
16 C9
17 09
18 C10
19 o010
20 cCl11
21 H4
22 H5
23 H7
24 HS8
25 H9
26 C1
27 C2
28 02
29 'C3
30 03
31 c4
32 04
38 HEN
34, 05
35 C6
36 06
37
3. S
39 H4

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

il ik B I Bl i ik i i i i i B I B Al i i S

# AVS field file

y
77.334 19.020 -21.875 -0.08 +0.
78.121 18.241 -21.343 -0.29 -0.
76.912 19.975 -21.223 +0.08 -0.
76.724 18.702 -23.269 -0.05 +0.
76.806 17.197 -23.605 -0.07 +0.
75.860 16.354 -22.737 -0.15 +0.
75.882 14.987 -23.200 -0.03 -0.
74.421 16.902 -22.775 -0.17 +0.
73.585 16.184 -21.793 -0.10 +0.
74.440 18.410 -22.451 -0.18 +0.
75.316 19.096 -23.397 -0.03 -0.
73.046 19.073 -22.467 -0.20 +0.
72.358 18.790 -23.709 -0.09 -0.
73.131 20.599 -22.235 -0.27 -0.
73.838 20.879 -21.007 -0.14 +0.
71.748 21.257 -22.168 -0.32 -0.
71.876 22.679 -21.985 -0.25 +0.
72.489 15.422 -22.042 -0.25 +0.
71.747 15.083 -21.128 -0.37 -0.
72.255 14.842 -23.408 -0.17 +0.
75.297 14.466 -22.663 +0.03 +0.
73.862 16.270 -20.814 -0.28 -0.
71.500 19.198 -23.719 +0.11 +0.
73.890 21.816 -20.864 -0.24 -0.
71.019 23.087 -21.944 -0.04 -0.
77 MY 2L ST AT SIS0 SH,
77.857 23.090 -27.894 +0.00 +0.
78.463 23.440 -29.158 +0.00 -0.
78.815 23.459 =26.745 -0.00 +0.
79.006  24.889 -26.694 -0.00 -0.
78.310 22.945 -25.383 -0.01 +0.
77.144  23.697 =24.975 +0.00 -0.
77.992 21.439 -25.499 +0.00 +0.
77.002 21.232 -26.546 +0.00.-0.
77.479 20.825 -24.196 -0.01 +0.
77.461 19.375 -24.336 +0.00 -0.
78.671 24.366 -29.181 +0.00 +0.
ENSthge- . 117805 . EE8lE HUM01 +04
76.832 23.380 -24.135 +0.04 -=0.

number of dimensions in the field
number of physical coordinates
vector size
atoms
conformations
data type (byte,integer,Real,double)
field coordinate layout
lec g RMS

lhgfh.dlg.pdb filetype = ascii offset =

lhgfh.dlg.pdb filetype = ascii offset
lhgfh.dlg.pdb filetype = ascii offset
lhgfh.dlg.pdb filetype = ascii offset
lhgfh.dlg.pdb filetype = ascii offset
lhgfh.dlg.pdb filetype = ascii offset

lhgfh.dlg.pdb filetype = ascii offset =

#

# Created by AutoDock
#

ndim=2 #
nspace=1 #
veclen=7 #
diml=39 i
dim2=9 #
data=Real #
field=uniform #
label= x y z vdW E
variable 1 file =
variable 2 file =
variable 3 file =
variable 4 file =
variable 5 file =
variable 6 file =
variable 7 file =
# end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at:

5
6
7
8

9

+0.239
-0.644
-0.644
+0.258
+0.114
+0.149
-0.393
+0.145
-0.352
+0.182
-0.336
+0.180
-0.390
+0.173
-0.391
+0.198
-0.398
+0.214
-0.274
(0 1L1T7)
+0.210
+0.163
+0.210
+0.210
+0.209
+0.202
+0.173
-0.391
+0.180
-0.390
+0.180
-0.390

-0.378
+0.206
-0.344
+0.210
0 , 2110
+0.210

stride =
stride =
stride =
stride =
stride =

NN NODNONNDNNODNODNODNOMNNNODNNNODNONNODNONNDNODNODNDNONNDNODNDNODNNNDNODNDNDNDNDNDNDNDN

10 stride = 12
11 stride

11:24 39" p.m., 06/14/2009

1

2

autodock4:

Real= 44m 02.82s,

Successful Completion on "ubuntu"

CPU= 43m 55.97s, System= 0.70s

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009



2FK0-Sia(a2-3)Gal

// 11717 /
/7 /7 /
VA 7 / 7 /
A 7717777777/ /T TTTTT 17
/ 7/ a, / 7/ /7 77 7177
177777771 // / /7 /7 /7 /77
Y A A A A A Y A A Y /7 77
/ AR A A A A

~

/
\ /\
/N 7/
\/ /\ \/
/ N\
/ \

AutoDock 4.00

(c) 1991-2007
The Scripps Research Institute

I
I
|
|
|
I
Garrett M. Morris, TSRI |
Ruth Huey, TSRI |
William E. Hart, Sandia |
William Lindstrom, TSRI |
Alexander Gillet, TSRI |
David S. Goodsell, TSRI |
Arthur J. Olson, TSRI |
I

to Flexible Macromolecular Receptor

|
| Automated Docking of Flexible Ligand |
|
| I

Number of distinct conformational clusters found = 5, out of 100 runs,
Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

| |
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | | : | : | |
1| -1.14 | 68 | -1.04 | 80
Biiidiidiiditiddidididididididddiddddddddddidididididdddddddddddiddddiddddddddddddddddsdtdsdsdadiiasi
2| -1.11 | 77 | -1.10 | 8 | H#HHHHHH
3| -0.88 | 12 | -0.86 | 10 |[#####E####
4 | -0.78 | 37 | -0.78 | 1 |#
5 | -0.54 | 10 | -0.54 | 1 |#
| | | |

Number of multi-member conformational clusters found = 3, out of 100 runs.

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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RMSD TABLE
I | I I I I
Rank | Sub- | Run | Binding | Cluster | Reference | Grep

| Rank | | Energy | RMSD | RMSD | Pattern

| | | | | |
1 1 68 -1.14 0.00 2.54 RANKING
1 2 29 -1.14 0.02 2.54 RANKING
1 3 95 -1.13 0.05 2.54 RANKING
1 4 66 -1.13 0.06 2.53 RANKING
1 5 99 -1.12 0.06 2.53 RANKING
1 6 74 -1.12 0.08 2.52 RANKING
1 7 60 -1.12 0.06 2.53 RANKING
1 8 91 -1.12 0.30 2.58 RANKING
1 9 64 -1.11 0.17 2598 RANKING
1 10 72 -1.11 0.06 2059 RANKING
1 11 9 -1.11 0.26 25003 RANKING
1 12 25 -1.11 0.16 7 RANKING
1 13 84 —ISsSIb 0.04 2.53 RANKING
1 14 24 =i, 11 0.05 2.54 RANKING
1 15 70 =1 .11 0.15 2 ..y RANKING
1 16 69 =111 0.09 2.BB RANKING
1 17 14 =111 0.26 L . 58 RANKING
1 18 45 =1,11 0.06 25 RANKING
1 19 93 =111 0.29 2.59 RANKING
1 20 65 LRI 0.26 265 RANKING
1 21 20 — 1 "5l 0,28 o, 5 RANKING
1 22 31 -1.10 0.24 2 . 5 RANKING
1 23 61 =1l g 0.08 2.54 RANKING
1 24 87 -1.10 0.08 Pa 55 RANKING
1 25 51 -1.10 0.09 2.57 RANKING
1 26 43 -1.10 0.36 2.59 RANKING
1 27 23 -1.10 0.11 2.56 RANKING
1 28 30 -1.10 0.20 2.59 RANKING
1 29 21 -1.09 0.15 2.57 RANKING
1 30 63 -1.09 0.31 2.59 RANKING
1 K | 52 L. 09 0.24 2.58 RANKING
1 32 86 -1.09 0.17 2 Bk RANKING
1 33 42 -1.09 0,12 2R RANKING
1 34 19 -1.09 0.20 2.58 RANKING
1 35 82 -1.08 0.11 2.56 RANKING
1 36 57 -1.08 0.26 2 .5Y RANKING
1 37 22 -1.08 0.36 2.60 RANKING
1 38 59 -1.07 0.26 2.59 RANKING
1 39 76 -1.07 0.20 2.57 RANKING
1 40 79 -1.07 0.16 gy RANKING
1 41 55 -1.07 0.30 24 318 RANKING
1 42 34 -1.07 0.31 2,451 RANKING
1 43 96 -1.06 0.21 285 8 RANKING
1 44 62 -1.04 0.19 2.58 RANKING
1 45 53 a0 3 1) 2.54 RANKING
1 46 80 -1.03 Orax3s3 2.58 RANKING
1 47 40 =i .,03 0.27 2eo RANKING
1 48 1 i 0.68 2. 3 RANKING
1 49 5 -1.01 0.72 A 500 RANKING
1 50 48 -1.01 0575 P, 50 RANKING
1 51 41 -1.01 0.76 2.49 RANKING
1 52 36 -1.01 0.74 2.50 RANKING
1 53 27 -1.01 0.72 2.50 RANKING
1 54 44 -1.01 0.74 2.50 RANKING
1 55 35 -1.01 0.75 2.49 RANKING
1 56 78 -1.00 0.73 2.50 RANKING
1 57 94 -1.00 0.77 2.49 RANKING
1 58 56 -1.00 0.60 2.53 RANKING
1 59 32 -1.00 0.76 2.51 RANKING
1 60 89 -1.00 0.76 2.49 RANKING
1 61 100 -1.00 0.60 2.53 RANKING
1 62 13 -1.00 0.83 2.48 RANKING
1 63 85 -1.00 0.59 2.53 RANKING
1 64 17 -1.00 0.66 2.52 RANKING
1 65 38 -1.00 0.73 2.50 RANKING
1 66 88 -1.00 0.82 2.48 RANKING
1 67 39 -0.99 0.55 2.54 RANKING
1 68 67 -0.99 0.78 2.49 RANKING
1 69 11 -0.95 1.11 2.44 RANKING
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-0.94 1.07
-0.94 1.09
-0.94 1.11
-0.93 1.15
-0.93 1.19
-0.92 1.25
-0.91 1.27
-0.91 1.18
-0.88 1.20
-0.88 1.28
-0.87 1.32
-1.11 0.00
-1.11 0.07
-1.10 0.11
-1.10 0.18
-1.10 0.13
-1.10 0.23
-1.09 0.07
-1.06 0.21
-0.88 0.00
-0.88 0.12
-0.88 0.22
-0.87 0.15
-0.87 0.05
-0.87 0.21
-0.87 DESIE0
-0.85 0.31
-0.85 0.38
-0.80 0.46
-0.78 0.00
-0.54 0.00

WWwWwWwwwwwwwwwwwwwwwwwhhohhhpNhhNDNDbNDND NN
w
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RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS

FOR THIS CLUSTERING

Information entropy: for this clustering =

0.15 (rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.17
Free energy,
Internal energy,

Entropy,

?

-2729.50 kcal/mol
-1.02 kecal/mol

nac
|

at Temperature,
at Temperature,
at Temperature,
9.15 kcal/mol/K at Temperature,

298.15
298.15
298.15
= 298.15

HH3 33
[ T
"R R =

Keeping original residue number

MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER

68
Run = 68
Cluster Ra
Number of

RMSD from
Estimated
Estimated
(1) Final
vdW +
Electr
(2) Final

(3) Torsio

nk =1

conformations in this cluster =

reference structure

Free Energy of Binding
Inhibition Constant, Ki

Intermolecular Energy
Hbond + desolv Energy
ostatic Energy
Total Internal Energy
nal Free Energy

(specified in the input PDBQ file) for outputting.

80

= 2.537 A

= 1.
= 145.

14 kcal/mol [=(1)+(2)+(3)-(4)]
55 mM (millimolar) [Temperature = 298.15 K]

.26 kcal/mol
-4.
-1.
+0.
.12 kcal/mol

12 kcal/mol
14 kcal/mol
00 kcal/mol

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009
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USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER

(4) Unbound System's Energy = +0.00 kcal/mol
DPF = 2fkOa.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 75.658502 17.095738 -23.117322
NEWDPF axisangle0 0.818076 0.517290 0.251321 118.751608
NEWDPF quaternionO 0.703977 0.445142 0.216269 0.509405
X y Z vdw Elec e} RMS
1 Cl1 SIA A3021 74.838 18.838 -22.919 -0.09 +0.18 +0.239 2.537
2 OlA SIA A3021 74.017 19.701 -22.618 +0.02 -0.68 -0.644 2.537
3 01B SIA A3021 75.496 18.980 -23.949 -0.13 -0.76 -0.644 2.537
4 C2 SIA A3021 74.910 17.501 -22.129 -0.16 +0.04 +0.259 2.537
5 C3 SIA A3021 73.611 17.205 -21.350 -0.19 +0.00 +0.114 2.537
6 C4 SIA A3021 72.443 16.859 -22.282 -0.30 +0.02 +0.149 2.537
7 04 SIA A3021 71.313 16.428 -21.493 -0.23 -0.05 -0.393 2.537
8 C5 SIA A3021 72.819 15.751 -23.288 -0.26 +0.02 +0.145 2.537
9 N5 SIA A3021 71.731 15.618 -24.273 -0.07 -0.05 -0.352  2.537
10 C6 SIA A3021 74.145 16.116 -23.986 -0.14 +0.04 +0.182 2.537
11 06 SIA A3021 75.178 16.335 -22.977 -0.08 -0.04 -0.336 2.537
12 C7 SIA A3021 74.646 15.065 -25.001 -0.06 +0.03 +0.180 2.537
13 07 SIA A3021 74.755 13.763 -24.382 -0.02 -0.02 -0.390 2.537
14 C8 SIA A3021 76.001 15.471 -25.621 -0.02 +0.03 +0.173 2.537
15 08 SIA A3021 75.892 16.764 -26.256 -0.03 -0.12 -0.391 2.537
16 C9 SIA A3021 76.504 14.453 -26.649 -0.00 +0.02 +0.198 2.537
17 09 SIA A3021 77.786 14.854 -27.167 +0.00 -0.05 =0.396 24567
18 ' C10 SIA A3021 71.171 14.445 -24.660 -0.23 +0.02 +0.214 2.537
19 010 SIA A3021 71.573  13.348 -24.288 -0.19 +0.00 -0.274 ~2.537
20 C11 SIA A3021 70.120 14.519 -25.723 -0.32 +0.01 +0.117 2.537
21 H4 SIA A3021 704589 . 16.213 =22.070 +0.14 +0.02 +0.210 2.537
22 H5 SIA A3021 71.373 16.474 -24.697 +0.09 +0.04 +0.163 2.537
23 H7 SIA A3021 75.062 '13.117 -25.006 +0.03-+0.01 +0.210 2.537
24 H8 STIA A3021 76.726 17.014 -26.638 +0.01 +0.06 +0.210 2.537
25 H9  SIA A3021 78.098 14.222 -27.804 +0.00 +0.02 +0.209 2.537
26 Cl GAL A3022 794703 16.947 -21.570 -0.14 +0.03 +0.202 2.537
27 C2 GAL A3022 78.257 16.673 -21.120 -0.24 +0.02 (AUMIle, 2.537
28 02 GAL A3022 77.834 15.370 -21.583 -0.14 -0.01 -0. BN . 537
29 C3 GAL A3022 77.310 17.743 -21.683 ~0.19 +0.03 +0.187 2.537
30 03 GAL A3022 7 5CNZa. . SEZE. SN ZE I G - O J0) -0.336 2.537
31 C4 GAL A3022 77.813 19.160 -21.355 -0.22 +0.04 +0.180 2.537
32 04 GAL A3022 77.702 19.411 -19.936 -0.46 -0.13 -0.390 2.537
33 C5 GAL A3022 79.272. 19.314 -21.833 -0.15 +0.03 +0.176 2.537
34 05 GAL A3022 80.128 18.298 -21.229 -0.08 -0.01 -0.378 2.537
35 C6 GAL A3022 79.836 20.699 -21.502 -0.12 +0.04 +0.198 2.537
36 06 GAL A3022 81.175 20.830 -22.020 -0.04 -0.04 -0.398 2.537
37 H2 GAL A3022 76.941 15.201 -21.305 -0.10 -0.03 +0.210 2.537
38 H4 GAL A3022 78.013 20.285 -19.734 +0.02 +0.06 +0.210 2.537
39 H6 GAL A3022 81.525 21.689 -21.815 +0.04 +0.03 +0.209 2.537
77
Run = 77
Cluster Rank = 2
Number of conformations in this cluster = 8
RMSD from reference structure = 3.399 A
Estimated Free Energy of Binding = -1.11 kecal/mol [=(1)+(2)+(3)-(4)]
Estimated Inhibition Constant, Ki = 153.04 mM (millimolar) [Temperature
(1) Final Intermolecular Energy = -5.23 kcal/mol
vdW + Hbond + desolv Energy = -4.77 kcal/mol
Electrostatic Energy = -0.46 kcal/mol
(2) Final Total Internal Energy = +0.00 kcal/mol
(3) Torsional Free Energy = +4.12 kcal/mol
(4) Unbound System's Energy = +0.00 kcal/mol
DPF = 2fkOa.dpf
NEWDPF move a.pdbgt
NEWDPF about 76.250000 18.934999 -22.507000
NEWDPF tran0 77.814347 22.728895 -22.829360
NEWDPF axisangle0 -0.927478 -0.371477 0.042305 -142.716226
NEWDPF quaternionO -0.878818 -0.351987 0.040085 -0.319652
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ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1 C1
2 01lAa
3 01B
4 C2
5 C3
6 C4
7 04
8 C5
9 N5
10 Ceo
11 06
12 C7
13 07
14 cC8
15 08
16 C9
17 09
18 C10
19 010
20 cCl1
21 H4
22 HS5
23 H7
24 HS8
2 S
26 C1
2
28 02
29geE
30 03
31 c4
32 04
33 €5
34 05
35 Cé6
36 06
37 H2
38 H4
39 H6
12
Run = 12
Cluster R

Number of
RMSD from

Estimated
Estimated

(1) Final
vdWw +

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL

ank

.101
.438
.327
.480
.568
.142
.392
.134
.761
.101
.432
.205
.555
L2217
.871
.327
.320
.114
.642
.743

509

.258
.618

500

.382
.146
. 97§
.429
.870
.839
.438
.859
.614
.648

.289
.705
.209
.677

A3021 77
A3021 76
A3021 77
A3021 77
A3021 76
A3021 75
A3021 74
A3021 75
A3021 73
A3021 76
A3021 77
A3021 76
A3021 76
A3021 77
A3021 76
A3021 77
A3021 78
A3021 73
A3021 73
A3021 71
A3021 USE
A3021 73
A3021 76
A3021 77.
A3021 78
A3022 82
A3022 80
A3022 80
A3022 79
A3022 78
A3022 80
A3022 80
A3022 81
A3022 82
A3022 82
A3022 83
A3022 79
A3022 81
A3022 83
=3

y
24.401
25.433
23.786
23.774
24.262
23.707
24.057
22.175
21.742
21.782
22.308
20.262
19.559
19.941
20.629
18.440
18.188
20.711
19.967
20.391
23.714
22.258
18.624
20.432
1o 257
22.622
272 C) g
21.765
23.704
24.158
24.907
25.938
24.444
23.797
25.610
25.132
21.981
26.680
25.855

conformations in this cluste

reference structure

Free Energy of Binding =
Inhibition Constant,

Intermolecular
Hbond + desolv

Electrostatic Energy

(2) Final Total Internal

(3) Torsional Free Energy
(4) Unbound System's Energy

DPF = 2fkOa.dpf

NEWDPF mo
NEWDPF ab
NEWDPF tr

ve
out
an0

NEWDPF quaternionO

W J oUW N
(@]
w

SIA
SIA
SIA
SIA
SIA
SIA
SIA
SIA

A3021
A3021
A3021
A3021
A3021
A3021
A3021
A3021

a.pdbgt

Energy

Ki =

Energy
Energy

-23

-23.
-24.
-22.
-20.
-21.
-19.
-21.
-21.
-22.
-22.
-22.
-21.
-23.
=20 .
-24.
=294
=20
-20.
21
=18
=278
=21
S .
2 o
=22 o
=21k,
=21 4
B < -
2
=234
S22 .
-24.
F23.

-258
-2 g8
- 22
-26.

r =

.494
550
537
124
979
099
915
277
590
413
118
670
457
782
002
070
082
990
iL7/2
497
989
312
615
686
260
828
893
313
670
739
444
522
330
529
.101

736
999
444

10

3.433 A

=(0)
223

=55
-4.
-0.
+0.
+4.
+0.

.88
.46

kcal/mol

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.250000 18.934999 -22.507000
76.323401 21.824917 -23.589652
NEWDPF axisangle0 0.598188 -0.668201 0.442356 -158.196949
0.587393 -0.656142 0.434373 -0.189122

X

.531
.566
721
.332
.667
.509
.655
.697
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y
20.331
19.669
20.151
21.505
22.021
22.754
23.356
23.843

-23.
-23.
-24.
-22.
-22.
-23.
-22.
-24.

825
817
734
827
248
301
661
030

[=

vdw Elec

-0.04 +0.
+0.04 -0.
-0.43 -0.
-0.08 +0.
-0.07 +0.
-0.05 +40.
-0.03 -0.
-0.03 +0.

.239
.644
.644
.259
.114
.149
.393
.145
.352
.182
.336
.180
.390
.173
.391
.198
.398
.214
.274
.117
.210
.163
.210
.210
.209
.202
JY-
SSEN
.187
5 33E
.180

.176
.378
.198

.210
.210
.209

WWWWwwWwWwWwWwWwWwwWwwWwWwwWwWwwwWwwWwwwwwwwwwwwwwwwwwwwwwwww

(1) +(2)+(3)-(4) ]

+0.
-0.
-0.
+0.
+0.
+0.
-0.
+0.
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644
644
259
114
149
393
145
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[Temperature

RMS
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.433
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

9 N5 SIA A3021 79.498
10 C6 SIA A3021 77.368
11 06 SIA A3021 76.642
12 C7 SIA A3021 76.447
13 07 SIA A3021 76.186
14 C8 SIA A3021 75.117
15 08 SIA A3021 75.374
16 C9 SIA A3021 74.199
17 09 SIA A3021 72.957
18 C10 SIA A3021 79.692
19 010 SIA A3021 79.145
20 C11 SIA A3021 80.489
21 H4 SIA A3021 81.177
22 H5 SIA A3021 79.940
23 H7 SIA A3021 75.620
24 H8 SIA A3021 74.555
25 H9 SIA A3021 72.388
26 Cl GAL A3022 72.759
27 C2 GAL A3022 74.170
28 02 GAL A3022 74.189
29 C3 GAL A3022 {iSr. 1,02
30 03 GAL A3022 76.541
31 C4 GAL A3022 75.094
32 04 GAL A3022 75.550
33 C5 GAL A3022 73.638
34 05 GAL A3022 fL . TE8
35 C6 GAL A3022 73475
36 06 GAL A3022 72.120
37 H2 GAL A3022 75.061
38 H4 GAL A3022 75.489
39 H6 GAL A3022 72.019

)7
Run = 37

Cluster Rank = 4
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = 2fkOa.dpf
NEWDPF move
NEWDPF about
NEWDPF tran0

a.pdbqgt

NEWDPF quaternionO

X
1 Cl1 SIA A3021 76.522
2 OlA SIA A3021 75.902
3 01B SIA A3021 76.248
4 C2 SIA A3021 77.758
5 €3 SIA A3021 78.362
6 C4 SIA A3021 79.048
7 04 SIA A3021 79.736
8 C5 SIA A3021 80.051
9 N5 SIA A3021 80.511
10 Ce6 SIA A3021 79.369
11 06 SIA A3021 78.840
12 C7 SIA A3021 80.285
13 07 SIA A3021 81.484
14 C8 SIA A3021 79.552
15 08 SIA A3021 78.363
16 C9 SIA A3021 80.437
17 09 SIA A3021 79.725
18 C10 SIA A3021 81.807
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76.250000 18.934999 -22.507000
77.983797 22.291034 -23.584940
NEWDPF axisangle0 0.045984 0.970309 -0.237457 124.184686

24.357 -25.155 +0.01 -0.09 -0.352 3.433
23.245 -24.537 -0.04 +0.06 +0.182 3.433
22.659 -23.413 -0.07 -0.12 -0.336 3.433
24.251 -25.263 -0.06 +0.04 +0.180 3.433
25.402 -24.430 -0.02 -0.06 -0.390 3.433
23.596 -25.695 -0.06 +0.05 +0.173 3.433
22.454 -26.543 -0.15 -0.34 -0.391 3.433
24.571 -26.439 -0.19 -0.02 +0.198 3.433
23.927 -26.783 -0.37 +0.06 -0.398 3.433
25.670 -25.437 -0.02 +0.08 +0.214 3.433
26.580 -24.825 -0.06 -0.18 -0.274 3.433
25.985 -26.664 -0.01 +0.03 +0.117 3.433
23.810 -23.313 +0.03 +0.05 +0.210 3.433
23.673 -25.769 +0.01 +0.03 +0.163 3.433
26.020 -24.877 +0.07 +0.02 +0.210 3.433
22.051 -26.808 +0.04 +0.28 +0.210 3.433
24.532 -27.245 +0.10 -0.03 +0.209 3.433
20.781 -21.357 -0.41 -0.01 +0.202 3.433
21.351 -21.128 -0.33 -0.01 +0.173 3.433
22.763 -21.437 -0.20 +0.14 -0.391 3.433
20.624 -22.015 -0.21 +0.09 +0.187 3.433
21.074 -21.674 -0.22 -0.08 -0.336 3.433
19.098 -21.840 -0.24 +0.07 +0.180 3.433
18.718 -20.523 -0.22 -0.05 -0.390 3.433
18.643 -22.075 -0.30 +0.07 +0.176 3.433
19.337 -21.174 -0.19 -0.05 -0.378 3.433
17.132 -21.882 -0.29 +0.02 +0.198 3.433
16,735 =22.,173 =0,20 =064 -0.398 3.433
23.115 -21.296 +0.10 -0.03 +0.210 3.433
17.776 =20.416 -0.26 -0.01 +0.210 3.433
15.798 -22.053 +0.11 +0.02 +0.209 3.433
cluster = 1

= 3.752 A

= -0.78 kcal/mol [=(1)+(2)+(3)-(4)]
i = 269.57 mM (millimolar) [Temperature

-4.89 kcal/mol

= -3.36 kcal/mol

= -1.53 kcal/mol

= +0.00 kcal/mol

= +4.12 kcal/mol

= +0.00 kcal/mol

0.040636 0.857465 -0.209842 0.468048
vy z vdw Elec q RMS

2N 3 2R . 635 UMD 7 [ERUMa +0.239 3.752
19%8§ 0 [ZSHMS:sEE0K 2 5850 . 82 -0.644 3.752
21.768 -24.576 -0.17 -0.74 -0.644 3.752
21.323 -22.741 -0.07 +0.09 +0.259 3.752
20.045 -22.122 -0.13 +0.03 +0.114 3.752
19.162 -23.174 -0.04 +0.03 +0.149 3.752
18.078 -22.512 -0.04 -0.05 -0.393 3.752
19.961 -24.030 -0.01 +0.02 +0.145 3.752
19.107 -25.139 +0.01 -0.05 -0.352 3.752
21.235 -24.570 +0.00 +0.04 +0.182 3.752
22.011 -23.452 -0.02 -0.09 -0.336 3.752
22.140 -25.423 +0.01 +0.03 +0.180 3.752
22.491 -24.695 +0.01 -0.06 -0.390 3.752
23.419 -25.885 +0.01 +0.04 +0.173 3.752
23.072 -26.629 +0.01 -0.09 -0.391 3.752
24.319 -26.754 +0.00 +0.04 +0.198 3.752
25.515 -27.124 +0.01 -0.08 -0.398 3.752
18.938 -25.505 +0.00 +0.02 +0.214 3.752
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ATOM 19 010 SIA A3021 82.738 19.552 -24.997 +0.00 -0.03 -0.274 3.752
ATOM 20 Cl11 SIA A3021 82.061 18.076 -26.702 +0.00 +0.01 +0.117 3.752
ATOM 21 H4 SIA A3021 80.161 17.531 -23.163 +0.03 +0.02 +0.210 3.752
ATOM 22 H5 SIA A3021 79.802 18.605 -25.672 +0.01 +0.03 +0.163 3.752
ATOM 23 H7 SIA A3021 82.047 23.047 -25.220 +0.01 +0.03 +0.210 3.752
ATOM 24 H8 SIA A3021 77.912 23.859 -26.913 +0.02 +0.05 +0.210 3.752
ATOM 25 H9 SIA A3021 80.273 26.073 -27.663 +0.00 +0.04 +0.209 3.752
ATOM 26 Cl GAL A3022 76.974 25.954 -21.501 -0.30 +0.10 +0.202 3.752
ATOM 27 C2 GAL A3022 77.610 24.579 -21.230 -0.20 +0.04 +0.173 3.752
ATOM 28 02 GAL A3022 78.996 24.586 -21.642 -0.06 -0.07 -0.391 3.752
ATOM 29 C3 GAL A3022 76.859 23.480 -21.996 -0.18 +0.03 +0.187 3.752
ATOM 30 03 GAL A3022 77.382 22.171 -21.609 -0.10 -0.10 -0.336 3.752
ATOM 31 C4 GAL A3022 75.347 23.540 -21.715 -0.27 -0.02 +0.180 3.752
ATOM 32 04 GAL A3022 75.079 23.156 -20.348 -0.17 +0.07 -0.390 3.752
ATOM 33 C5 GAL A3022 74.823 24.963 -22.003 -0.30 -0.02 +0.176 3.752
ATOM 34 05 GAL A3022 75.546 25.954 -21.213 -0.63 -0.17 -0.378 3.752
ATOM 35 C6 GAL A3022 73.325 25.088 -21.709 -0.24 -0.08 +0.198 3.752
ATOM 36 06 GAL A3022 72.858 26.409 -22.051 -0.34 -0.02 -0.398 3.752
ATOM 37 H2 GAL A3022 79.389 23.737 -21.474 -0.06 +0.03 +0.210 3.752
ATOM 38 H4 GAL A3022 74.146 23.193 -20.175 -0.13 -0.08 +0.210 3.752
ATOM 39 H6 GAL A3022 71.929 26.487 -21.869 +0.14 +0.01 +0.209 3.752
TER

ENDMDL

MODEL 10

USER Run = 10

USER Cluster Rank = 5

USER Number of conformations in this cluster =1

USER

USER RMSD from reference structure = 3.048 A

USER

USER Estimated Free Energy of Binding = -0.54 kcal/mol [=(1)+(2)+(3)-(4)
USER Estimated Inhibition Constant, Ki = 401.89 mM (millimolar) [Temperature = 298.15 K]
USER

USER (1) Final Intermolecular Energy = -4.66 kcal/mol

USER vdW + Hbond + desolv Energy = -3.56 kcal/mol

USER Electrostatic Energy = -1.10 kcal/mol

USER (2) Final Total Internal Energy = +0.00 kcal/mol

USER (3) Torsional Free Energy = +4.12 kcal/mol

USER (4) Unbound System's Energy = +0.00 kcal/mol

USER

USER

USER

USER DPF = 2fk0Oa.dpf

USER NEWDPF move a.pdbgt

USER NEWDPF about 76.250000 18.934999 -22.507000

USER NEWDPF tran0 79.038617 19.950638 -22.870694

USER NEWDPF axisangle0 0.663647 0.739583 -0.112203 156.059733

USER NEWDPFE quaternion0 0.649217 0.723501 -0.109764 0.207402

USER

USER X y - vdW Elec q RMS
ATOM 1 Cl SIA A3021 77.439 20.438 -23.846 -0.05 +0.13 +0.239 3.048
ATOM 2 OlA SIA A3021 76.250 20.560 -24.129 -0.38 -0.95 -0.644 3.048
ATOM 3 01B SIA A3021 78.247 20.248 -24.756 +0.02 -0.24 -0.644 3.048
ATOM 4 C2 SIA A3021 TS 20, B2Y =27 63 s 09 0L 0 +0.259 3.048
ATOM 5 "C3. SIA A3021 76.751 19.900 -21.424 -0.22 +0.03 +0.114 3.048
ATOM 6 C4 SIA A3021 76.335 18.439 -21.646 -0.23 +0.03 +0.149 3.048
ATOM 7 04 SIA A3021 75.387 18.052 -20.628 -0.15 -0.02 -0.393 3.048
ATOM 8 C5 SIA A3021 ST of N S ZNE 6 ) U G0 +0.145 3.048
ATOM 9 N5 SIA A3021 77.104 116.144 -22.031 -0.09 -0.01 -0.352 3.048
ATOM 10 C6 SIA A3021 78.650 18.014 -22.548 -0.08 +0.03 +0.182 3.048
ATOM 11 06 SIA A3021 78.997 19.380 -22.163 -0.08 -0.06 -0.336 3.048
ATOM 12 C7 SIA A3021 79.934 17.156 -22.576 -0.08 +0.02 +0.180 3.048
ATOM 13 07 SIA A3021 80.462 16.976 -21.243 -0.04 -0.05 -0.390 3.048
ATOM 14 C8 SIA A3021 81.012 17.773 -23.494 -0.02 +0.02 +0.173 3.048
ATOM 15 08 SIA A3021 80.493 17.938 -24.833 +0.01 -0.05 -0.391 3.048
ATOM 16 C9 SIA A3021 82.285 16.924 -23.556 -0.01 +0.02 +0.198 3.048
ATOM 17 09 SIA A3021 83.273 17.559 -24.388 +0.00 -0.03 -0.398 3.048
ATOM 18 C10 SIA A3021 77.394 14.989 -21.382 -0.15 -0.01 +0.214 3.048
ATOM 19 010 SIA A3021 78.136 14.929 -20.408 -0.31 -0.01 -0.274 3.048
ATOM 20 Cl1 SIA A3021 76.903 13.722 -22.010 -0.19 -0.00 +0.117 3.048
ATOM 21 H4 SIA A3021 75.129 17.148 -20.765 -0.35 -0.08 +0.210 3.048
ATOM 22 H5 SIA A3021 76.536 16.080 -22.876 +0.04 +0.01 +0.163 3.048
ATOM 23 H7 SIA A3021 81.251 16.448 -21.261 +0.03 +0.03 +0.210 3.048
ATOM 24 H8 SIA A3021 81.157 18.318 -25.398 +0.00 +0.02 +0.210 3.048
ATOM 25 H9 SIA A3021 84.063 17.033 -24.426 +0.00 +0.01 +0.209 3.048
ATOM 26 Cl GAL A3022 81.754 23.280 -22.304 -0.06 +0.04 +0.202 3.048
ATOM 27 C2 GAL A3022 80.596 22.566 -21.584 -0.13 +0.03 +0.173 3.048
ATOM 28 02 GAL A3022 81.087 21.381 -20.915 -0.09 -0.04 -0.391 3.048
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

29 C3
30 03
31 c4
32 04
33 C5
34 05
35 C6
36 06
37 H2
38 H4
39 H6

GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022
GAL A3022

# AVS field file

79.505 22.166 -22.589 -0.07 +0.
78.353 21.626 -21.868 -0.42 -0.
79.067 23.368 -23.443 -0.05 +0.
78.355 24.325 -22.627 -0.08 -0.
80.306 24.014 -24.100 -0.02 +0.
81.283 24.412 -23.092 -0.03 -0.
79.931 25.240 -24.939 -0.03 +0.
81.100 25.777 -25.589 -0.01 -0.
80.372 20.940 -20.470 -0.03 +0.
78.085 25.067 -23.155 +0.06 +0.
80.868 26.537 -26.109 +0.01 +0.

number of dimensions in the field
number of physical coordinates
vector size

atoms

conformations

data type (byte,integer,Real,double)

field coordinate layout

lec g RMS

2fkOa.dlg.pdb filetype = ascii offset
2fkO0a.dlg.pdb filetype = ascii offset
2fk0a.dlg.pdb filetype = ascii offset
2fkOa.dlg.pdb filetype = ascii offset
2fk0a.dlg.pdb filetype = ascii offset
2fkl0a.dlg.pdb filetype = ascii offset
2fkO0a.dlg.pdb filetype = ascii offset

#

# Created by AutoDock
#

ndim=2 #
nspace=1 #
veclen=7 #
diml=39 #
dim2=5 #
data=Real #
field=uniform #
label= x y z vdW E
variable 1 file =
variable 2 file =
variable 3 file =
variable 4 file =
variable 5 file =
variable 6 file =
variable 7 file =
# end of file

>>> Closing the docking parameter file (DPF)...

This docking finished at:

1:37 40" a.m., 06/15/2009

@ ~J oy Ul

9

10+ stride = 12

+0.187
-0.336
+0.180
-0.390
+0.176
-0.378
+0.198
-0.398
+0.210
+0.210
+0.209

stride =
stride =
stride =
stride =
stride =

11 stride

WWwwwwwwwwww

12

autodock4:

Real= 44m 06.47s,

CRPU= 43

Successful Completion on "ubuntu"

m 59.91s, System= 0.67s
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2FK0-Sia(a2-6)Gal

// 11717 /

/7 /7 /
VA 7 / / /
A 771777 T7777 7 /S TTTTT 77777
/ 7/ /S / 7/ /7 77 7177
177777771 // / /7 /7 /7 /77
/ ST A /7 7/ 7
/ AR A A A A

/\

/N
/

/N 7/
\/ /\ \/

\

~

(e

David S

AutoDock 4.00

) 1991-2007

The Scripps Research Institute

Garrett M. Morris, TSRI
Ruth Huey,
William E.

Hart, Sandia

William Lindstrom, TSRI
Alexander Gillet, TSRI

. Goodsell, TSRI

[
\
[
[
[
I
[
TSRI \
[
I
\
\
\
[

Arthur J. Olson, TSRI

to Flexible Macromolecular Receptor

|
| Automated Docking of Flexible Ligand |
|
|

Number of distinct conformational clusters found = 2, out of 100 runs,

Using an rmsd-tolerance of 2.0 A

CLUSTERING HISTOGRAM

| | | |
Clus | Lowest | Run | Mean | Num | Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5 10 15 20 25 30 35
| | | | | : | : | : | L
1 -1.50 | 17 | —1.39 | A9 | HHHAHHHHAAF A A R HEA SRR AR
2 -1.42 | 61 | —1.36 | 51 |######HHH4HHHHEAHHAHEAHHAHEAH R A AR AR R
| | | |

Number of multi-member conformational clusters found = 2, out of 100 runs.

RMSD TABLE
| I | | | |
Rank | Sub- | Run | Binding | Cluster | Reference | Grep
| Rank | | Energy | RMSD | RMSD | Pattern
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1 1 17 -1.50 0.00 3.48 RANKING
1 2 11 -1.48 0.13 3.43 RANKING
1 3 38 -1.48 0.15 3.43 RANKING
1 4 82 -1.48 0.12 3.50 RANKING
1 5 66 -1.47 0.04 3.47 RANKING
1 6 1 -1.47 0.17 3.51 RANKING
1 7 100 -1.46 0.09 3.45 RANKING
1 8 42 -1.46 0.12 3.43 RANKING
1 9 48 -1.46 0.09 3.45 RANKING
1 10 31 -1.45 0.27 3.36 RANKING
1 11 43 -1.44 0.08 3.50 RANKING
1 12 98 -1.44 0.18 3.40 RANKING
1 13 12 -1.44 0.18 3.39 RANKING
1 14 36 -1.44 0.11 3.45 RANKING
1 15 62 -1.44 0.18 3.40 RANKING
1 16 52 -1.44 0.25 3. S RANKING
1 17 39 -1.43 0.23 3537 RANKING
1 18 60 -1.42 1.61 3.21 RANKING
1 19 13 -1.42 1.61 302 RANKING
1 20 19 -1.41 i, 57 B 2 RANKING
1 21 22 -1.41 0.33 3.88 RANKING
1 22 73 -1.41 0,33 3.BE RANKING
1 23 69 -1.41 0.27 3.8 RANKING
1 24 15 -1.41 1.58 2.88 RANKING
1 25 79 -1.41 0.34 G . 38 RANKING
1 26 29 -1.40 0.21 3.41 RANKING
1 27 87 -1.40 0.26 3,39 RANKING
1 28 47 -1.40 0.30 3.34 RANKING
1 29 77 -1.40 0,35 3%ES RANKING
1 30 71 -1.40 0.34 S . 32 RANKING
1 31 57 -1.40 0.17 3.42 RANKING
1 32 8 -1.39 0.45 3.60 RANKING
1 33 88 =1,39 0.39 3.30 RANKING
1 34 55 =1,39 0.52 3.62 RANKING
1 35 4 -1.38 1.58 3.33 RANKING
1 36 14 -1.38 0.34 3.31 RANKING
1 i 58 -1.36 1.61 2.81 RANKING
1 38 27 -1 38 .55 2.82 RANKING
1 39 92 o35 0.45 3827 RANKING
1 40 78 -1.34 155 3.02 RANKING
1 41 26 . 33 1,58 3.19 RANKING
1 42 89 -1.32 1,59 3.00 RANKING
1 43 34 -1.32 0.47 3.23 RANKING
1 44 74 -1.31 0.53 3, 20 RANKING
1 45 18 -1.30 0.56 3.20 RANKING
1 46 83} -1.26 0.62 3.16 RANKING
1 47 10 -1.15 1.42 2.44 RANKING
1 48 81 -1.14 1.82 gyl 1l RANKING
1 49 Orly -1.13 1.60 2.24 RANKING
2 1 61 -1.42 0.00 A )1 RANKING
2 2 6 -1.42 0.03 20° 1 RANKING
2 3 7 gL i 0.04 2.90 RANKING
2 4 40 ol T 0.06 250 RANKING
2 5 65 -1.41 0.07 2.90 RANKING
2 6 80 -1.41 0.12 2.91 RANKING
2 7 2 -1.41 0.04 2.92 RANKING
2 8 35 -1.41 0.06 2.90 RANKING
2 9 33 -1.41 0.08 . 972 RANKING
2 10 68 -1.40 0.06 2% RANKING
2 11 41 -1.40 0.11 2.92 RANKING
2 12 99 -1.40 0.09 Vo °)” RANKING
2 13 97 -1.40 0.07 2.90 RANKING
2 14 3 -1.40 0.05 2.90 RANKING
2 15 16 -1.40 0.06 2.90 RANKING
2 16 30 -1.40 0.10 2.92 RANKING
2 17 56 -1.40 0.15 2.91 RANKING
2 18 51 -1.39 0.05 2.92 RANKING
2 19 84 -1.39 0.12 2.92 RANKING
2 20 44 -1.39 0.15 2.93 RANKING
2 21 21 -1.39 0.18 2.92 RANKING
2 22 53 -1.39 0.11 2.91 RANKING
2 23 37 -1.39 0.15 2.92 RANKING
2 24 90 -1.39 0.13 2.92 RANKING
2 25 25 -1.39 0.10 2.92 RANKING
2 26 45 -1.38 0.16 2.92 RANKING
2 27 54 -1.38 0.08 2.89 RANKING
2 28 76 -1.38 0.09 2.90 RANKING
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DO NDNDNNDNDNDND NN

29 94 -1.37 0.19
30 95 -1.37 0.14
31 86 -1.36 0.10
32 63 -1.35 0.27
33 83 -1.35 0.14
34 59 -1.35 0.21
35 70 -1.35 0.22
36 96 -1.34 0.22
37 67 -1.34 0.45
38 72 -1.33 0.26
39 75 -1.33 0.29
40 24 -1.32 0.33
41 64 -1.32 0.18
42 46 -1.32 0.15
43 5 -1.32 0.40
44 23 -1.29 0.18
45 28 -1.29 0.38
46 32 -1.28 0.70
47 49 -1.27 0.67
48 50 -1.26 1.01
49 85 =1L 0.45
50 9 L - 28 1.07
51 20 -1.24 1.10

WWNhWWWwwMNhNDNNNDNDNDNDWNDNDNDNDNDNDNDND
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RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING
RANKING

INFORMATION ENTROPY ANALYSIS FOR THIS CLUSTERING

Information entropy for this clustering =

0.15

(rmstol = 2.00 Angstrom)

STATISTICAL MECHANICAL ANALYSIS

Partition function, Q = 100.23 at Temperature, T = 298.15 K
Free energy, A ~ -2729.85 kcal/mol at Temperature, T = 298.15 K
Internal energy, U = -1.37 kcal/mol at Temperature, T = 298.15 K
Entropy, S 9.15 kcal/mol/K at Temperature, T = 298.15 K
LOWEST ENERGY DOCKED CONFORMATION from EACH CLUSTER
Keeping original residue number (specified in the input PDBQ file) for outputting.
MODEL 17
USER Run = 17
USER Cluster Rank = 1
USER Number of conformations in this cluster = 49
USER
USER RMSD from reference structure = 3.476 A
USER
USER Estimated Free Energy of Binding -1.50 kcal/mol [=(1)+(2)+(3)-(4)
USER Estimated Inhibition Constant, Ki = 79.72 mM (millimolar) [Temperature = 298.15 K]
USER
USER (1) Final Intermolecular Energy = -5.61 kcal/mol
USER vdW + Hbond + desolv Energy = -4.89 kcal/mol
USER Electrostatic Energy = -0.72 kcal/mol
USER (2) Final Total Internal Energy = +0.00 kcal/mol
USER (3) Torsional Free Energy = +4.12 kcal/mol
USER (4) Unbound System's Energy = +0.00 kcal/mol
USER
USER
USER
USER DPF = 2fkOh.dpf
USER NEWDPF move h.pdbgt
USER NEWDPF about 76.381699 19.617800 -22.545500
USER NEWDPF tran0 75.669351 19.581819 -24.230921
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USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL
MODEL
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
USER
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

NEWDPF axisangle0 -0.282357 -0.955870 -0.081156 69.471017

NEWDPF quaternion0

X

1 Cl SIA A 801 77.698
2 OlA SIA A 801 78.326
3 01B SIA A 801 77.959
4 C2 SIA A 801 76.464
5 C3 SIA A 801 75.8717
6 C4 SIA A 801 75.195
7 04 SIA A 801 74.547
8 C5 SIA A 801 74.169
9 N5 SIA A 801 73.671
10 C6 SIA A 801 74.835
11 06 SIA A 801 75.371
12 C7 SIA A 801 73.894
13 07 SIA A 801 72.674
14 C8 SIA A 801 74.581
15 08 SIA A 801 75.809
16 C9 SIA A 801 73:684
17 09 SIA A 801 74.350
18 C10 SIA A 801 72.394
19 010 SIA A 801 72.072
20 C11 SIA A 801 71.397
21 H4 SIA A 801 74.126
22 H5 SIA A 801 74.366
23 H7 SIA A 801 72.095
24 H8 SIA A 801 76.230
25 HY9 SIA A 801 73.794
26 Cl GAL A 802 76.048
27 C2 GAL A 802 76.818
28 02 GAL A 802 76.875
29 C3 GAL A 802 78.249
30 03 GAL A 802 78911
31 C4 GAL A 802 78.264
32 04 GAL A 802 77.731
33 C5 GAL A 802 77.442
34 05 GAL A 802 76.085
35 C6 GAL A 802 77.391
36 06 GAL A 802 76.827
37 H2 GAL A 802 77.350
38 H3 GAL A 802 79400}
39 H4 GAL A 802 77.740

61
Run = 61
Cluster Rank = 2
Number of conformations in this

RMSD from reference structure

Estimated Free Energy of Binding
Estimated Inhibition Constant, K

(1) Final Intermolecular Energy
vdW + Hbond + desolv Energy
Electrostatic Energy

(2) Final Total Internal Energy

(3) Torsional Free Energy

(4) Unbound System's Energy

DPF = 2fkOh.dpf
NEWDPF move
NEWDPF about
NEWDPF tranO

h.pdbgt

cluster

is

y

.778
.726
.556
.037
.724
.879
.746
.705
.917
.003
L7411
.919
.181
.247
.983
.131
.369
.518
.083
.445
.223
.640
. 745
- 199
. SHlf8]
. 945
.280
.861
.069
. 341
.284
.106
.988
.325
.130
.831
.683
. Ziin
. 622

51

2910 A

=il
Gl .

i
-4.
=0
+0.
+4.
+0.

42
01

vdw Elec

-0.02 +0.
+0.04 -0.
+0.04 -0.
-0.05 +0.
-0.06 +0.
-0.09 +0.
-0.01 -0.
-0.19 +0.
-0.14 +0.
-0.18 +0.
-0.17 -0.
-0.29 +0.
-0.29 -0.
U200, + 0 .
=018 =073
-0.26 -0.
-0.17 +0.
-0.41 +0.
-0.78 -0.
-0.25 +0.
+0.06 +0.
550 . ZIGEE
+0.10 +0.
=0.37 =0,
SORIS280 .
-0.07 +01
-0.02 +0.
+0.00 -0.
+0.00 +0.
+0.01 -0.
-0.00 +0.

kcal/mol

mM (millimolar)

kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol
kcal/mol

76.381699 19.617800 -22.545500
75.658987 19.334089 -23.128046

[:

NEWDPF axisangle0 0.099324 0.280660 -0.954654 -126.141504

NEWDPF quaternionO

X
1 Cl1 SIA A 801 74.795
2 OlA SIA A 801 74.039
3 01B SIA A 801 75.971
4 C2 SIA A 801 74.336
5 C3 SIA A 801 73.139
6 C4 SIA A 801 73.537

Studi identifikasi..., Ramdhan, FMIPA Ul, 2009

y
.796
.808
.476
.365
.330
.649

-20.
.594
-20.
-21.
.786
-21.

562

392
933

107

vdw Elec

-0.32 +0.
-0.06 -0.
-0.04 -0.
-0.23 +0.
-0.36 +0.
-0.31 -0.

-0.160884 -0.544644 -0.046242 0.821791

.239
.644
. 644
.258
.114
.149
.393
.145
.352
.182
.336
.180
.390
173
.391
.198
- 39
.214
.274
.117
.210
-IL63
.210
.210
.209
.202
.173
.391
.180

.180
.390
.176

.206
.344
.210
.210
.210

WWWWwWwWwwWwwWwwwwWwWwwWwwWWwwWwwwWwwwWwwwwwuwwwwwwwwwwwww

RMS

.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
2476
.476
.476
.476
.476
.476
.476
.476
.476
.476
.476
476
.476
.476
476
.476
476
476
476
.476
.476

(1) +(2)+(3)=(4) ]

0.088554 0.250227 -0.851138 -0.452890

.239
-0.
-0.
+0.
+0.
+0.

644
644
258
114
149

DN NDNDN

[Temperature

RMS
.910
.910
.910
.910
.910
.910

298.15 K]



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
TER
ENDMDL

AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:
AVSFLD:

7 04 SIA A 801 72.412 22.554 -21.133 -0.18 +0.26 -0.39
8 C5 SIA A 801 74.752 22.296 -21.797 -0.29 -0.01 +0.14
9 N5 SIA A 801 75.215 23.457 -21.012 -0.19 +0.03 -0.35
10 C6 SIA A 801 75.884 21.255 -21.920 -0.19 +0.05 +0.18
11 06 SIA A 801 75.390 20.091 -22.651 -0.17 -0.29 -0.33
12 C7 SIA A 801 77.158 21.791 -22.607 -0.12 +0.06 +0.18
13 07 SIA A 801 76.836 22.402 -23.880 -0.06 -0.18 -0.39
14 C8 SIA A 801 78.221 20.685 -22.794 -0.08 +0.05 +0.17
15 08 SIA A 801 78.523 20.063 -21.526 -0.44 -0.11 -0.39
16 C9 SIA A 801 79.522 21.223 -23.401 -0.02 +0.04 +0.19
17 09 SIA A 801 80.468 20.154 -23.589 +0.00 -0.06 -0.39
18 C10 SIA A 801 75.261 24.755 -21.407 -0.34 +0.02 +0.21
19 010 SIA A 801 75.889 25.581 -20.755 -0.78 -0.15 -0.27
20 C11 SIA A 801 74.413 25.238 -22.549 -0.20 -0.04 +0.11
21 H4 SIA A 801 72.658 23.370 -20.713 -0.12 -0.13 +0.21
22 H5 SIA A 801 75.538 23.262 -20.064 +0.04 -0.02 +0.16
23 H7 SIA A 801 77.619 22.732 -24.303 +0.04 +0.07 +0.21
24 H8 SIA A 801 79.176 19.384 -21.641 +0.05 +0.04 +0.21
25 H9 SIA A 801 81.275 20.487 -23.965 +0.01 +0.03 +0.20
26 Cl GAL A 802 73.738 16.496 -26.562 -0.11 +0.07 +0.20
27 C2 GAL A 802 74.514 15.206 -26.894 -0.04 +0.03 +0.17
28 02 GAL A 802 73.821 14.448 -27.910 -0.01 -0.06 -0.39
29 C3 GAL A 802 74.689 14.337 -25.633 -0.03 +0.02 +0.18
30 03 GAL A 802 75.544 13.210 -25.919 -0.00 -0.03 EUEE. ©
31 C4 GAL A 802 75.256 15.144 -24.449 -0.05 +0.02 +0.18
32 04 GAL A 802 76.639 15.482 -24.701 -0.00 -0.06 =), 3¢}
33 C5 GAL A 802 74.398 16.411 -24.245 -0.12 +0.05 0,14
34 05 GAL A 802 . 395 175106 =25, AT =0 U= 21 =04
35 C6 GAL A 802 74.877 17.288 -23.088 -0.15 +0.06 +0.20
36 06 GAL A 802 73.865 18.300 -22.817 -0.14 -0.19 -0.34
37 H2 GAL A 802 74.299 13.653 -28.114 +0.01 +0.02 +0.21
38 H3 GAL A 802 75.652 12.674 -25.142 +0.02 +0.01 3:0) 211
39 H4 GAL A 802 76.989 15.979 -23.971 +0.03 +0.03 +0.21

# AVS field file

3
5
2
2
6
0
0
3
1
8
8
4
4
7
0
3
0
0
9
2
3
1
0
0
0
0
6
8
6
4
0
0
0

#

# Created by AutoDock

#

ndim=2 # number of dimensions in the field

nspace=1 # number of physical coordinates

veclen=7 # vector size

diml=39 # atoms

dim2=2 # conformations

data=Real # data type (byte,integer,Real,double)

field=uniform # field coordinate layout

label= x y z vdW Elec g RMS

variable file = 2fkOh.dlg.pdb filetype = ascii offset = 5 stride'=

variable file = 2fk0Oh.dlg.pdb filetype = ascii offset = 6 stride

variable file = 2fkOh.dlg.pdb filetype = ascii offset = 7 stride
8

variable file = 2fk0Oh.dlg.pdb filetype = ascii offset = stride
variable
variable

# end of

file = 2fkOh.dlg.pdb filetype = ascii offset = 10 stride
file = 2fkOh.dlg.pdb filetype = ascii offset = 11 stride
ile

>>> Closing the docking parameter file (DPF)...

This docking finished at: 2:22 12" a.m., 06/15/2009

1
2
3
4
variable 5 file = 2fkOh.dlg.pdb filetype = ascii offset = 9 stride =
6
7
£

NNOMNNOMNNONNNODNDNODNODNODNDNODNNODNNDNDNODNODNONNDNDNDNDNDNDNDNDNDDNDND

autodock4: Successful Completion on "ubuntu"

Real= 44m 31.82s, CPU= 44m 25.06s, System= 0.57s
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.910
.910
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Lampiran 8. Hasil Visualisasi Docking

Subtipe H1 1RVT (isolat babi) dengan Sia(a2-3)Gal
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Subtipe H1 1RD8 (isolat manusia) dengan Sia(a2-3)Gal
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Subtipe H3 1MQN (isolat bebek) dengan Sia(a2-3)Gal
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Subtipe H3 1HGF (isolat manusia) dengan Sia(a2-3)Gal
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Subtipe H5 2FKO (isolat manusia) dengan Sia(a2-3)Gal

Subtipe H5 2FKO (isolat manusia) dengan Sia(a2-6)Gal
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