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A Bestiary of Life Sciences Data Types

Proteomics
sequences, domains, PTMs,

localization, structure,
orthology, predictions

Genomics

assemblies, transcripts,
probes, trans. factors,
expression, SNPs,
haplotypes

Networks
interactions, pathways

Chemistry
compounds, HCS, HTS,
properties

LIMS

animal records, protocols
request systems,
personnel, samples

Communications
literature, patents, and
presentations

Clinincal
assays, protocols,
patient records,

samples

Annotation
GO, taxonomy, SCOP,
disease, OMIM




Types of Integration

> Semantic Integration

* |Integrates fundamentally distinct data types.
* Improves contextual understanding of data.

> Source Aggregation

 Aggregates data of the same type from multiple
sources. e.qg., in-house sequences with external
ones.

« Ensures completeness of data.



A Survey of Integration Methods
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For review, see:
Goble C, Stevens R
J Biomed Inform. 2008 Oct;41(5):687-93. 4




Why is Integration Difficult?

> Establishing semantic equivalences and
relationships are difficult.

> Source databases are updated often.
 Volume and frequency of updates are challenging.

> Source databases have dynamic structure.



Benefit Lessons

> Integrate to enable reasoning based on a
corpus of data of multiple types and/or
from multiple origins.

« To analyze biological data in broad context.

« To generate hypotheses by data mining.

e To enable business decisions based on a holistic
view of decision criteria.

> Ancillary benefits:

« Data preparation is hard. Centralization means
that questions get asked and asked efficiently.

* |Integrated data provides a consistent foundation
on which others can build.

e |Integration improves currency.



Unison in a Nutshell

Domain,
Structure & Homology
Predictions

Structures
& Ligands

Protein
Seqguences and
Annotations

Auxiliary
Annotations
GO, RIF, SCOP,

Sequences and Annotations Auxiliary Data Precomputed predictions
UniProt, IPIl, Ensembl, RefSeq, PDB, HomoloGene, Gene Domains, homology, structure, TMs,

PHANTOM, HUGE, ROUGE, MGC, Ontology, localization, signals, disorder, etc.
Derwent, pataa, nr, etc.  taxonomy, PDB, >200M predictions, 23 types,
>13M seqs, >17k species, 69 origins HUGO, SCOP, etc. ~6 CPU-years 7




Analysis and Data Mining Have Distinct Needs.

(Semantic Integration)
feature types/models swm. 1v, signai etc.

Sequence Analysis

I.e., show predictions for a given sequence
Typically involves minutes to hours of computing per sequence.

Prediction results

method-specific data such as score, e-value, p-
value, kinase probability, etc.
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Unison has many applications.

Unlson Web Tools Other In-House Tools Ad Hoc Mlnlnq

LH s Blology |

Functonal characterlzatlon of the Bei-2 gene famlly In
jthe: zebrafish

Mlnlng and
analysis
projects
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Sequences and Annotations Auxiliary Data Precomputed predictions
UniProt, IPI, Ensembl, RefSeq, PDB HomoloGene, Gene Domains, homology, structure, TMs,

STRING, PHANTOM, HUGE, ROUGE, Ontology, taxonomy, localization, signals, disorder, etc.
MGC, Derwent, pataa, nr, etc. PDB, HUGO, SCOP, >200M predictions, 23 types,
>13M seqs, >17k species, 69 origins etc. ~6 CPU-years



Mining for ITIMs the old way.

—l i I ‘ NV

lg ™ ITIM

> Collect sequences.
> Prune redundant sequences. (How?!)

> For each unique sequence, predict

 Immunoglobulin domains.
e Transmembrane domains.
e |ITIM domains.

> Write a program that filters predictions.
> Summarize hits with external data.
> Do It again when source data are updated.

For Review: Daéron M Immunol Rev. 2008 Aug;224:11-43 10



Mining for ITIMs the Unison way.

— ——

Ig ™ ITIM

SELECT IG.pseq id,
IG.start as ig start,IG.stop as ig stop,IG.score,IG.eval,

TM.start as tm start,TM.stop as tm stop, X

ITIM.start as itim start,ITIM.stop as itim stop

FROM pahmm current pfam v IG
JOIN [pftmhmm tms v TM ON IG.pseq id=TM.pseq id AND IG.stop<TM.start
JOIN pfregexp v ITIM ON TM.pseq id=ITIM.pseq id AND TM.stop<ITIM.start
WHERE |IG.name="'ig' AND IG.eval<le-2
AND ITIM.acc='MOD TYR ITIM';

Ig Ig ™ Tm ITIM| ITIM
pseq id start stop| score eval start stop  start stop best annotation

234 262 316 30 7.40E-06 440 462 518 523 UniProtKB/Swiss-Prot:SIGL5_HUMAN (Rec
254 158 213 36/ 1.90E-07 284 306 386 391 UniProtKB/Swiss-Prot:VSIG4_HUMAN (Rec
o244 157 215 24 6.60E-04 348 370 431 436 UniProtKB/Swiss-Prot:SIGL9_HUMAN (Rec
797 254 312 40 7.60E-09] 1099 1121 1361 1366 /UniProtKB/Swiss-Prot:DCC_HUMAN (RecN
1113 42 102 30, 1.20E-05 243 265 300 305 UniProtKB/Swiss-Prot:KI12L2_HUMAN (Recl
1114 42 102 30 6.50E-06 243 265 330 335|UniProtKB/Swiss-Prot:KI2L1_HUMAN (Rec!
1115 42 102 31 4.20E-06 243 265 301 306 UniProtKB/Swiss-Prot:KI12L3_HUMAN (Recl
1116 42 97 30 1.10E-05 339 361 396 401 UniProtKB/TrEMBL:Q95368 _HUMAN (SubN
1134 340 388 26 1.40E-04 603 625 688 693/UniProtKB/Swiss-Prot:PECA1_HUMAN (Re 11




Data Integration Led to Bcl-2 Discoveries.

BH3_TP_FN

Cunison
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Custom model bUIIdlng

GFP

Zfish Source Database Human : %
Protein and Accession Protein Coverage
Bax RefSeq:NP_571637 BAX 2.00E-47 | 189 51 98 o
Bax2 E35:ENSDARP00000040899 1.00E-14| 81 33 51
_> Bik UP:Q5RGV6 BRARE BIK |1.41E+04 20 47 12 _>
Bmf RefSeq:NP_001038689 BVE 1.00E-05| 50 32 91
Bmf2 E35:FGENESH00000082230 1.10E-02 | 42 41 42 ik
BBC3 E35:FGENESH00000078270 | PUMA |2.10E+01/ 30 25 49

4 novel Bcl-2 proteins in zebrafish
bmf2

bbe3

Kratz et al., Cell Death Differ. (2006).




Unison Web Tools

s | Search || Browse Im [ About |
Uﬁf&@n | Aliases || Patents | |Homologs || Functions || Features || Structure || Prospect || HMM || Loci | | History |

Best Annotation | UniProtkB/Swiss-Prot:MCLL HUMAN (Induced myeloid leukemia cell differentiation protein Mcl-1 (Bcl-2- related
protein EAT/mcll) (mcll/EAT).)

Entrez Annotations Human MCLL; myeloid cell leukemia sequence 1 (BCLZ-related) (1g21)

Common Annotations  UniProtkB/Swiss-Prot:MCL1 HUMAN =, UniProtkBfSwiss-Prot: QD7820=, GenenGenes:FRO37003 =,
RefSeq:NP_068779.1

See the Alases tab for all aliase!

- - , Induced myeloid leukemia cell differentiation protein Mcl-1 (Bel-2- related
Go Annotations | Component: mitochondrial outen protein EATIMel) (mel1/EAT).
Component: cytoplasm

Function: protein heterodimerization activity

Function: protein channel activity

Function: protein binding

Process: apoptotic program

Process: multicellular organismal development

Process: anti-apoptosis

See the Functions tab for evidence, PubMed references, and NCBI GeneRIFs.
Protcomp Localization Plasma membrane by sequence similarity

Human Locus | 1921.2
Sequence 350 AL (MFGLEKRMAVIGLMNLY .  AGVAGVGAGLAYLIR) download FASTA
Predicted Domains |Domain Digest: BH3(209-223), Bcl-2(213-312;170;7.3e-48), BH1(253-272), BH2(305-316), TM(327-349)
Phosphorylation sites (pos;probability): pSer(25:0.914)
Structures | lwsx=», 2jm&=s, 2nla=» 2pgk

Domain Structure

Unizon:zz2lod: 350 AA: UniProtkBsSwiss-Prot :FMCLL_HUMAN
1 1
100 200) 300

PSIFRED secundarﬁg structure prediction
e M | B B I | WH&!I——#E]-———4HHHHHE———lHHllllrﬂﬂﬂﬂriﬂﬂﬂhﬁﬂﬂﬂ“ﬂhﬂﬂﬂ.\Hﬂlﬂh
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HHM o100
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Unison Web Tools

[ r—

I i —
‘ s [Search][Elrowee]m
Mﬁ’&@ﬂ [ Summary || Aliases || Patents || Homologs | | Features | [ Structure | [ Prospect || HMM | | Loci | [ History |

|Best Annotation 7  UniProtkB/Swiss-Prot:MCL1 HUMAN (Induced myeloid leukemia cell differentiation protein Mcl-1 (Bcl-2- related
protein EAT/mcll) (mcl1/EAT).)

Go Annotations

|Ce|lu|ar Component | mitochondrial outer membrane (TAS; GO:0005741; FubMed:10837489)
cytoplasm (TAS; GO:0005737; PubMed:10837489-+)

| Molecular Function | protein heterodimerization activity (IPl; GO:0046982; PubMed:108374859=+)
protein channel activity (TAS; G0:0015266; PubMed: 10837489~}

protein binding (IDA; G0:0005515; PubMed:10837489=%)

| Biological Process | apoptotic program (TAS; GO:0008632; PubMed:7682708+)

multicellular organismal development (TAS; GO:0007275; PubMed: 8790844 =)
anti-apoptosis (TAS; GO:0006916; PubMed: 108374889 =+)

MCEBI GeneRIFs & References

Last Function PubMed
Update
2008-03-15 Akt and Mcl-1 are major components of a survival pathway that can be activated in CLL B cells by antigen |17928528
stimulation.
2008-03-15 'While TNFalpha had no effect on MCL-1 transcription, it induced expression of another antiapoptotic 17942758

molecule, BFL-1.

2008-01-05 BCR/ABL induces SPK1 expression and increases its cellular activity, leading to upregulation of Mcl-1 in CML|17599053
cells.

2008-01-05 a caspase-9 signaling cascade induces feedback disruption of the mitochondrion through cleavage of 17893147
anti-apoptotic Becl-2, Bel«xL, and Mcl-1

2007-12-22/MCL1 determines the Bax dependency of Nbk/Bik-induced apoptosis. 18025305

2007-12-15 These results suggest that the N terminus of MCL-1 plays a major regulatory role, regulating coordinately |17823113
the mitochondrial (anti-apoptotic) and nuclear (anti-proliferative) functions of MCL-1.

2007-12-08 Mcl-1 degradation primes the cell for Bim and Bax activation and anoikis, which can be blocked by 18006817

14



Unison Web Tools

[ Searc I‘|||Elr-'-"'f-|m | About |
Uﬁ!&@ﬁ | Summary || Alias '3|M|H'Z'I'I'I-Z-|-Z"ZI‘E-||FLII‘l-:ti-:-I'l‘Z-||F-=_-E|tLII'-E-‘3||'_:-tI'LI-ZtLII'-E-||_':‘."-'.'.'5-'.'.'-':"r_'f||Hf‘-‘1f‘-‘1||L-Z--Zi||Hi':-t-:-|'-.-'|

|

Best Annotation ? | UniProtkB/Swiss-Prot:MCL1_HUMAN (Induced myeloid leukemia cell differentiation protein Mcl-1 (Bcl-2- related
protein EAT/mcll) (mcll/EAT).)

show patents within % identity and % cowverage of Unison:21 D-:l

Patent Results

pseq_ id len %IDE %COV alias species  date authority description
1829475|350) 100| 100 | Geneseq:AARG68814 |Homo |2003-03-25 UNMNJOHNS  ('W09429330-A1; New myeloid cell leukaemia
sapiens HOPKINS associated gene mcl-1 - used to develop

SCHOOL MED. |prodsfor detection and treatment of cell
proliferative disorders, partic. myeloid cell
leukaemia, [DT: 25-MAR-2003 (revised);

I 15-UL-1995 (first entry)] [PA: (UY)O ) UNIN JOHNS
HOPKINS SCHOOL MED.] [Pl: Craig RW;] [05:
Homo sapiens]

122462 350 100, 100 GeneseqADE25741 Homo  2004-01-29|INCYTE LUS2003194721-A1; Combination containing
sapiens GEMNOMICS several polynucleotide that are differentially
INC. expressed in foam cells and complements of the

polynuclecotides, useful for diagnosing
cardiovascular disease or atherosclerosis [DT:
29-JAN-2004 (first entry); ] [PA: (INCY-) INCYTE
GEMNOMICS INC.] [Pl: Mikita T, Shiffman D, Porter
]G, Kaser MR;] [05: Homo sapiens]

2104|350 100 100 GeneseqADNO3G670 Homo 2004-07-01 GEMENTECH |'WO02004028479-A2; New PRO nucleic acid or
sapiens INC. polypeptide, useful for preparing a
pharmaceutical composition for diagnosing or
treating psoriasis in a mammal [DT: 01-JUL-2004
(first entry); ] [PA: (GETH ) GENENTECH INC.] [PI:
Bodary S, Clark H, Jackman ], Schoenfeld J,
Williams PM, Wood WI;Wu TD;] [0S: Homo

15



Unison Web Tools

Best Annotation 7 |UniProtkB/Swiss-Prot:EGFR_HUMAN (Epidermal growth factor receptor precursor (EC 2.7.10.1)
(Receptor tyrosine-protein kinase ErbB-1).)

1nqlA

&
Furin=like




Unison Web Tools

“ ‘ [ [ Urison || SearcH || Browse | | AnaLyze |
all ‘uﬁfS@ﬁ XD (B2eecFisH] [OnTarcET]
|
Query |
Enter aliases. Append species identifier.
5] | alieses are identifiers, accessions, or MDS sequence checksums from any When the alias does not contain an underscore, append the following
| | source database. species:
BCLW | HUMAN (Homo sapiens) ~ |
BCL2
BCLX
MCL1
I Annotation Results :
' Query | Unison |NCBI Gene & RefSeq GenenGenes Cytoband Probes ' GO ' Domains
| pseqid | | | |
BCLW_HUMAN |Unison: 30971 | GenelD: 599+ |UNQ344485>, @14q11.2 ' \Function: protein \BH4(6-32;52:2.1e-12) '
UniProtkB/Swiss-Prot RefSeq:NP_004041.1=+PROSS288 |binding BH4 1(9-29)
Apoptosis regul... |Process: Bcl-2(46-144;192;2.3e-54)
|anti-apoptosis  |BH1(85-104)
|Process: |BH2(137-148)
. _ _ _ _ |spermatogenesis | TM(169-191)
BCLZ _HUMAN ;UniEUH:BUQGGéGeneID:SQE-'-‘ ' ?18[:]21.33 |[HGU1 33P: 207004 at= ESee all 25 |BH4(7-33;57;5.6e-14)
UniProtkB/Swiss-Prot | RefSeq:NP_ 00062425+ (HGU133P:207005_s at=r|functions BH4 1(10-30)
Apoptosis regul... (HGU133P:232210 atcr | BH3(93-107)
EHGUIBBF’:EBEGI-’J at=: Bcl-2(97-195;1597;5.1e-56)
(HGU133P: 237837 atts BH1(137-155)
|[HGU133P:244035 atcs BHZ2(188-199)
_ TM(214-236)
BCLX_HUMAN ?UniEDn:309?4;GEHEID:598--'«' [UNQ2707=,  |20gll.21 |HGU133P:1569067_at=» ;See all 7 |[BH4(1-27;58;3e-14)
UniProtkB/Swiss-Prot | |RefSeq:MNP_£12815.1=+PRO107805=, |HGU133P:206665_s_at=» functions BH4_1(4-24)
Apoptosis regul... PRO11697] =, (HGU133P:21 5037 5_atC=| BH3(85-100)
PRO1 202265 Bcl-2(90-188:207;5.2e-59)
BH1({130-148)
BH2(181-192]
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[ searcH

2| [FEQUEST SYSTEMS 2 |1[anALYsIs ooLs : |1[ 2ES0URCES =

Quick search: [DNA :] [ naw ][ edt ]

Q2333

Shart namea: M

Gene name: myeloid cell leukermia sequence 1 (BCL2-related)

Gene description: rmyeloma B-cell nor-Hedghin's lvmphormas. coronic brmphocytic leukemia. anaplastic large cell lvmphorra and bassl

Gene synanyms: MGEC1E39 Md-1MclL M. 1633 TM,myeloid cell leukemia secuence 1,

UNQ Drigin: GenBank
umyg 1 ype: Gene

Small Molecule Project: Bel-2 camily

M yreslisied ol lesakermie 2., an epoptuss bk, weregudabed dir g ol g Tesenbialon, oy play s i rolbple
cell carcinorma

AWIDES0D,EAT, EATATMI/MILIL/MCLLS/MGCLS3SMGC 104254,

Indured Fyanid leukarria call dfferantiation protain mcl-1,

MCLIMCLILMCL1S MGCl04264,

rryeloid cell leukernia sequence 1 (0CL2-related),

rmyeloid cell leukernia sequence 1 izoform 1,

rmyeloid call leukermia sequence 1 izoform 2

ry DNAS: Hurtian DHASSS250 Mouse DNALSES0S

EXPAND TAES

Protein Domain Map | | Genome Map Family Gene Summary Microarray Publication Experiment Inventory
Annantd | | Status |
eval DomainMap Wariant Map
Q 100 200 200
DHAZ4L250 — Bcl-2
™
v} 100 200 200
DHATSoa0 5 —] Bcl-2
™
Short Name Long Name Mum of Domains Type DNA
Bel-2 Apoptosis regulator proteins, Bek2 famiy 1 Hurmnan
™ transmerrbrane dorrain 1 Hurnan

Matt Brauer
Guy Cavet
Josh Kaminker
Scott Lohr
Kathryn Woods
Jean Yuan
Peng Yue 18



Unison is a platform for diverse tools.

['u'hJTATIU["J., VARIANT AND pULrﬂlana e Data iew Data Project Editor Help Haome

Help

UMNQ Shortname: EGFR
Regions Sequenced (66): 500502 501456 504516 504614 S04908 S05068 505342 S06198 506358 S06586 S06704 508968 SO07168
507422 508310 508342 509456 310148 510208 10678 510748 510924 511454 511540 512142 512398
515420 515872 516046 516256 516304 516372 516378 516422 516586 516608 516718 650262 =1 =2 e3
a4 &5 et a7 =8 &9 el0 ell =12 £12 =14 215 elt el7 =18 =19 =220 =21 =22 23 =24 225 e26 227
a2l
Domains: Becep L domain Furin-like Recep L domain Phkinase Flinase Twr
Synonyms: EGFR EREE EREE1 UNQ1033 mEMA
COSMIC: 108R=K 2894>T 2B9A>D 2894>V 5898G>Y 719G>C 719G=>A 7356>5 T46E>K T46ELREATS >V [...]
Gene Links: GeneHub GenenGenes COSMIC dbSHP
Backto Top
Gene Graphic
Filter data l Disease |1'J l Mutation | YJ l Project | YJ l SRC Type |1'J l Somatic | YJ
28
24
20
16
1z
]
4
i) I [ | I I i I |
1 '703 '1.405 Kb '2.107 Kb '2 809 Kb '3.511 Kb '4.213 Kb '4.915 Kb
dam @ Lo d ] [eeN( (10 (@ge] @
—ReceHFurin-likHRecer Pkinase Tyr
HI el [eZ ] e3 [ed [e[eE]e¥ [eB]ede[el el [eT [eTeTSTHeT e el e20 [e2 T e [e2=[et 235 [e[e2] 2]
Recep L Furin-like Recep L d

Matt Brauer
Guy Cavet
Josh Kaminker
Scott Lohr
Kathryn Woods
Jean Yuan
Peng Yue 19



Unison is a platform for diverse tools.
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[.H.IUTAT”:”-.{I I'u'!"'\ﬁ|HNT AND POLManage Data View Data Project Editor Help Home
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R E@T:é's s *REY KHCL:T

DL SearchJ Description | Examples | Methods | Feedback
E B

= NG G'I KK
K i GFy F
. {‘IHMJ_.DM{:C IE:PRI SS

mCluster

Mutation alignment viewer ].F LFHR e C spo T FPGr .
Domain Overview: TNF = Show Description
Bar heights reflect the numbers of features at individual alignment positions. Double click each bar to highlight
o nk Dea o bl Mol how tn rhanne reninn shown in views helow
Cancer Mutations --  _
Other Mutationgg-- .. .. . . ...
Annotation N T el . A I T I .
N terminal <---- Position in domain ----> C terminal
Search |—!|-—| |
¢l seguences | Search | Reset. HE
SpeciesGene Start End Residues AA residue number: 132
-] [Wumber of Features at Each Position: 4112211 231116 2 211 2 1112 1711 12 B
THF 102 233 L[]NLNRRANALLANG?ELRDNQ LVVPSEGLYLIYSQVLFK- - - - - GQGCI -------- ST [
z TNFSFLE. CCDS1367 170 SKHQHASSEPPCIN -KVSDWK - LETLONGLYLIYGOQVAPN- - - - - - AMYN- -------- D
2 Co40L 138 261 LOWAEKEY YEMSNNLVTEENGKOLTVKROGLYRIYBRVEFE- - - - - SNREA- - - - - - - - 55
1 CD40L 137 260 LQHAKKGYYTHK!NL?HLENGKQLT"."KF‘EGLWWTQVTFC ----- SNREP- ------- 55
chaoL 137 260 L[HAI'(KGYYTHKSNLWLENGHDLT‘.I'KREGLWWTQ‘."TFI ----- SNREP- ------- 1
CDO70 3 191 LYWQGGPA GRSFLHGPELDKGO - LRIHRDGIYMYHIQWVTLA--- - - - - ICS----- STASR L
ch7o 75 193 LRNGAGPA GRSFTHGPELEEGH- LRTHQDGLYRLHIQVTLA- - - -- - - lCS ----- SPSTL 7
EDA 272 385  NOWSR--- ITMNPKVFKLHPRSGLEVLVBBTYBIYSQUEV- - - - - - oo -
EDA 272 385 NDWSR- - - ITMNPKYFKLHPRSGLEYLVDGTYFIYSOQVEY - - - - - - - - - oo oo - - -
TN13E 166 284 VPAW----- LLSFKRGSAL FEKENTL VKETGYFFIYGOQYLYT- - - - ------- - - - - - DK
TN13E 190 308 VPW----- LLSFKRGNAL FEKENT WROTGYFFIYSOQYLYT--- - ------ - ------ - DP
TNF10 152 280 NSWESSRS GHSFLSNLHLRNGE - LVIHEKGFYYIYSOTYFR-- - - - FQEEL----- KETKN T
THF11 185 3 SSWYHDR- GNAKT FSNGK - LIVNQDGFYYLYANICFR- - - - - HHETS- --- - GDATE M att B rauer
TNF11 184 312 SSAYHDR- GNAKISNMTLSNGK- LRVNQDGFYYLYANICFR- - - - -HHETS- - - - -GSPTD Guy Cavet
THNF11 186 314 SSWYHDR- GNAKT SNMTLSNGK - LRYNQDGFYYLYANICFR- - - - - HHETS- -- - - GSPAD .
TNF12 131 248  SGAEEARIHISSSPLRYNRQIGE- FIVTRAGLYYLYCQVHFD- - - - - - EGKA- == --=---- Josh Kaminker
TNF12 131 248 SGNEETKINSSSPLRYDRQIGE- FTVIRAGLYYLYCQVHFD--- - -- EGKA - <om = mimie
TNF13 136 250  VMN----- QPALRRGRGLQAQGY VRIQDAGVYLLYSQVLFQ- - - - == === === - - DV Scott Lohr
— TNF13 127 2411 VM- - - - - QPVLRRGROLEAQGDVRWOTGIYLLYSQVLFH- - - - - - - - - - oo - - DV
TNF14 112 240 LLWETQL- GLAFLRGLSYHDGA- LVVTKAGYYYTYSKVQLG- - - - - G‘JgP ----- I GA-- Kathryn Woods
THNF14 110 239 LLWETRL - GLAFLRGLTYHDGA - LNTMEPGYYYVYSKVQLS- - - - - GOVGEP- - - - -- QLAN [l J ean YU an

Peng Yue 20



Unison is a platform for diverse tools.

MVP.

[u]'JTH.T|UH uhl‘i|HHT H“D PULManage Data View Data Project Editor Help Home
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. 121627: UNQ3286 DNAS534252 Human PARP1
THPRO281943

e e o p e
Hchimp o
dog ; i
rat L L
TTHOUSE e iy o
junglefowl - b
AN fruitfly 1 b
O hosquito =) oy
A C.elegans g
C.elegans ke
Arabidopsis e e B B L e
rice e

761513: Poly ({ ADP-ribose) polymerase family. member 4.

Q5S0ONZ9 HUMAN | fpn || = = || e

r-mrs ALY ] vron  VALLDE
qugg.rmsrarsvggfnw“ﬂcu TEK : Search | Description | Examples | Methods | Feedback

mCluster ' _,_r;ud:fnfmﬂm'p A mG?;i';."L G =~z

Mutation alignment viewer ~ G‘Eff T rm Gepry :’-1FP::.;.-T _

Double click each bar to highlight

C terminal

Help

AA residue number: 132

1711 12
-- --Goacf- -- - -- - - ST A
----- 17T R
- - -SNREA- == ---- - 55
e e S5
- - -SNREP- - ----- - LS
------ ICS- ----STASR |
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Design Lessons

> Know what data to integrate, how they'll
be used, and the converse.

> Integrate on simple, intuitively meaningful
abstract concepts.

* Precise definitions are critical.
« Represent proprietary data elsewhere, if needed.

> Design for Integrity.
« Reliability is everything.

> Aggregate on data types.

« Corollary: Partitioning on content makes data
silos.
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Unison Contents
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Ex1: Mine for sequences w/conserved features.
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Ex2: Locate SNPs and Domains on Structure

patents HUGO
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Unison Form Follows Function.
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Process Lessons

> Explicitly track the provenance of data.

« All data in Unison are tied to an origin -
predictions, annotations, sequences, models.

> Plan for updates.

« Updates are completely automated and
iIdempotent.

idempotent
irdem+po-tent (/'axdem’'pouvtnt, 'tdom-/)

adj. [from mathematical techspeak] Acting as if
used only once, even if used multiple times.

idempotent. Dictionary.com. Jargon File 4.2.0.
http://dictionary.reference.com/browse/idempotent (accessed:
February 25, 2009).
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http://dictionary.reference.com/browse/idempotent

Unison Build Process

PHaser 2 Phase 3 Phase 4 Phase 5 Phase 6
Update Update Update House-

Phase 0
Download

Predictions / Analyses keeping

(¢ v J > Y
Makefile Makefile
downloads all data loads auxiliary data

loads sequences and annotations
(in-house is just another source)
updates sequence sets
updates precomputed predictions
(incremental update!)
updates precomputed analyses and mat'd views

> Runs in a cron job
> Requires ~10% time of 1 person
> Consistent, reliable builds

28



Other Lessons

> Design security from the start.

 |Internal version of Unison use Kerberos.
« Especially important in a world of distributed
services and data.

> Include web services early in the design.
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Kiran Mukhyala

Fernando Bazan, Matt Brauer, David
Cavanaugh, Jason Hackney, Pete
Haverty, Ken Jung, Josh Kaminker,
Nandini Krishnamurthy, Li Li, Yun Li,
Scott Lohr, Shiuh-ming Loh, Jinfeng
Liu, Peng Yue, Jianjun Zhang, Yan
Zhang

Simran Hansrai, Marc Lambert,
Dave Windgassen

http://unison-db.org/
Open access web site, downloads,
documentation, references, credits.

unison-db.org:5432 .
PostgreSQL & odbc/jdbc/sdbc “Are you sure about this

access Stan? It seems odd that a
pointy head and a long beak
is what makes them fly.”

J. Workman, Science 245:1399 (1989)
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Unison facilitates complex mining.
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functional properties: a single nucleotide polymorphism
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Abstract (provisional)

Background

The rates of molecular evolution for protein-coding genes depend on the stringency of functional or structural
constraints. The Ka/Ks ratio has been commonly used as an indicator of selective constraints and is typically
calculated from interspecies alignments. Recent accumulation of single nucleotide polymorphism data has
enabled the derivation of Ka/Ks for polymorphism (SNP A/S ratio).

Results

Using data from dbSNP, we conducted the first large-scale survey of SNP A/S ratios for different structural and
functional properties. We confirmed that the SNP A/S ratio is largely correlated with Ka/Ks for divergence. We
observed stronger selective constraints for proteins that have high mRMNA expression level or broad expression
patterns, have no paralogs, arise earlier in evolution, have natively disordered region, are located in cytoplasm
and nucleus, or are related to human diseases. On the residue level, we found higher degree of variation for
residues that are exposed to solvent, are in loop conformation, natively disordered regions or low complexity
regions, or are in the signal peptides of secreted proteins. Our analysis also revealed that histones and

Genome Biology
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Viewing options:

Associated material:
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Related literature:

= Articles citing this article
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protein kinases are among the protein families that are under the strongest selective constraints, whereas olfactory and taste receptors

are among the most variable groups.

Conclusions

Our study suggests that the SNP AJS ratio is a robust measure for selective constraints. The correlations between SNP A/S ratios and other
variables provide valuable insights into the natural selection of various structural or functional properties, particularly for human-specific

genes and constraints within the human lineage.
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