Pre-calculated protein
structure alignments at
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Jmol

RCSB Protein
Data Bank

* Archive of experimentally
determined 3D structures of
proteins, nucleic acids, complex
assemblies

e One of the largest scientific

(] (] (]
saiis SFESOUECESIN IERS CIENCES o i vaia & .
D NI % A O SRy Yy, P T = R Y e . EaeCaafl. (- st TP DR b St dys oy 3 !
h‘..? ".-..l" "‘é‘:‘-‘ .“'J'_\ ' .5. .l.".". ""’u‘-. ." oo o o “ 2 ‘.'. ‘."'- o ] " 4 e &
o) 19 e s 25 K hell ~ B e o Ly

- " -, -
TP D Wy e



http://www.rcsb.org
http://www.rcsb.org
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Growth in PDB Usage Over Time

Millions

* More than 300,000 unique visitors per month

e Up to 300 concurrent users

o~ |0 structures are downloaded per second 7/24/365
* Increasingly popular web services traffic



Technical Challenges

® How to provide efficient site

® Distribute data to user

® Roll out weekly updates to
multiple data centers

Availability
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Our algorithms

® CPU demands

e Disk IO
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FATCAT / CE

Pairwise comparisons

EQR 245 Lenl 285 Len2:290 scoee: 770.22 2
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Web site - as a service

c-MET kinase domain 3A4P, RET Tyrosine
Kinase 2X2K
Superimposition of ligand/inhibitor



All vs All

® Using FATCAT-rigid for All vs.All
comparison...

® Well, not true all vs.all, but using

X




Initial calculation of

| billion alignments
(~ 160k CPU hours)
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Java Clients can

Custom Job run anywhere

PDB Management
Open

Sends out instructions

toch 8 || Science




Simple XML protocol

“Hello, give me e
something to do”

>

¢¢ . )
e un these alignments | |
. - fia e ] R ')u '.." [ a g A e, : P ® - — ‘f'l.' . o b _.:. e ',,.;-._-,_ i _'_‘J_'._‘._" be e i g . .,"_-‘.- r _v o "l \
=4 - AT . .v..-"_ gk S Rt LM _- s et E00 " oy __s:.).. LALLM 0s '_.-. s e & A I SRS |87 AL NI oD




® Efficient clients
® < |0 MB install

® Fetch data on demand from public ftp

server
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Systematic Structural Alignment

Objective: Find novel relationships

2ZWUR.A (chain 1) vs. representatives of other sequence clusters {chain 2)
Rank Result Chain 2 Title P-value Score Rmsd Len1l Len2 %ID %Cov1 %Cov2
view 2G2$.B Green fluorescentp 0.0 478.36 093 226 165 Gé 73 100

view 2JAD.A YELLOW FLUORESCI 0.0 665,32 1.01 226 346 G 100 65
view 3JE5T.A Red fluorescent pro 0.0 525,00 1.87 228 20 97 96
view 3EVP.A Circular-permutate: 0.0 407,39 0.35 223 99 61 62
view 3GB3.A KillerRed 0.0 598,80 1.26 229 24 98 97
view 2G6Y.D green fluorescentp 7.77E-16 489.59 2.22 214 18 93
view 3EVU.A Myosinlight chaink 2.89E-15 407.23 0.52 397 %9 62 35
view 2A50.D GFP-like non-fluores 3.06E-12 365.21 2.00 167 17 70 95
view 2G2S.A Green fuorescentp 7.95E-10 167.91 0.22 64 0 27 97
view 1GL4.A NIDOGEN-1 3.57E-7 295.62 3.01 273 9 94 78
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Structure Alignment Results

- Alignment Query: (colored orange/dark grey) Subject: (colored cyan/light grey)
Exa m p I e - G ree n F I u O resce nt Details: GREEN FLUORESCENT PROTEIN NIDOGEN-1 l
1 P-value: . PDB ID: 2WUR PDB 1D: 1GL4
P rOtel n S0 % Chain ID: A : .  ChainID: A
core: #3
Length: 226 ¢ Length: 273

Nidogen-1: similar 11-stranded 295.62

RMSD: - Similarity: 94% , Similarity: 78%

= beta-barrel and internal helices 3.01

%Id:
= 3 ARMSD, only 9% sequence identity | #&* N
Nidogen-1: component of basement 3, 2:553:!53:23:::5: {18 o & ov RO Ao ER TN A a YA Mo e s TN TS
membrane’ no Chromophore 68:A RYP .rHDF SAMPEGYVQERTIF DD- YKTRAEVKFEG- NRI I‘DFV

m GFP and NlD_1 may Share Common Gl G VEQ I TGG- EFTRQAEVT GHP I.VI.KQOFSGIDEHGH I'ST

ancestor EDGNILGHKLEYNYNSHNVYI MADKCOYNGEKVNFKTRHNI E DG‘VQLID“YRI‘I GDGP YV
-QI PYGASVHI EPYTELYHYSS - - SVINTSSSTREYTVMEPODCDGAAPSHTHI YOWR QECAHD

. lllYlle.SKDPNEKRDHIVI.I.EFV'IIIGI T
DARPA Taao FVLYN - KEERI LRYALSNSI GPVR



Bottlenecks




OSG and my
environment

® Problem for many ® | am on the OSG due to
students: how to submit the Engage - outreach
batch jobs team

® Needed: Low entry level ® Only later discovered
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VVe are hiring
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