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GAAAGACCT GT TGGAGGCTATGAAT GCAAT CAAGGT GACAGACAACT GGTGCAAT GATGGTAGT GGAAAT GGAGGAGAGGGEGAT TGATTCAAGATGCAT T
TAGGACCAAGAAT CCEGAGCT TGTGAACGT GT GTATGAGT ACT GTAGACGGAGT GGGT GT GT CAT CAGAGAAGAT CTGAGCAT TTGEECTTGCTCTCCTC
AGAGGECCCTGCGAGT GGAGT TCAGCTTTTCCT CATGGEGECAAATCTCACT TTCGCT CCAGT TCCT GEEECT CAGAGT CCCTGECCCAGATGCCTCTTGCC
ATCTCATCTTCACCCTGCCTGECTTCCCTTGCTTGT TCCAGGATTGT TTCATAAAGAGGGATGT GGT TGGTCTTTAACCCTATGAATGCTGGECT GAGGAT
GCCTGCGGAACCT GTAGT GAAGCT TTCAGGGEGECT GCTCGEGT TCTGECT GGTAGGT GAACACT GT CCAT CT TGCCGGECT GGGACACAGT GACTCTGGGT A
GITGT GTAAGAGAGGGEGECCCT TGECAGACAAACAGGT TCTTCTCTGT TGGT GGECCAGCCAGCAGGT CAGT GGGAAGGT TAAAGGT CATGEEGT TTGEGA
GAAACT GGGT GAGGAGT TCAGCCCCAT CCCCCGTAAAGCT CCTGGGAAGCACT TCTCTACT GEGGCAGCCCCT GATACCAGGEGCACTCATTAACCCTCTG
GGT GCCAGGGAAAGGECAGGAGGT GAGT GCTGEGAGCCAGCTGAGGT CAACT TCTTTTGAACT TCCACGT GGTATTTACT CAGAGCAAT TGGT GCCAGAG
GCTCAGGGCCCTGGAGTATAAAGCAGAAT GT CTGCT CTCTGT GCCCAGACGT GAGCAGGT GAGCAGCT GGGGECGAAAGACCT GT TGGAGGCTATGAATGC
AATCAAGGT GACAGACAACT GGT GCAAT GATGGT AGT GGAAAT GGAGGAGAGGEGGAT TGAT TCAAGAT GCATTTAGGACCAAGAAT CGGGAGCT TGTGAA
CGTGTGTATGAGTACTGTAGACGGAGT GGGT GT GT CATCAGAGAAGAT CTGAGCAT TTGGEECT TGCT CTCCT CAGAGGCCCT GCCGAGT GGAGT TCAGCT T
TTCCTCATGGGEECAAATCTCACT TTCGCT CCAGT TCCTGEGEECT CAGAGT CCCTGECCCAGATGCCTCTTGCCATCTCATCTTCACCCTGCCTGECTTCC
CTTGCTTGTTCCAGGATTGT TTCATAAAGAGCGATGT GGT TGGT CTTTAACCCTAT GAAT GCT GECT GAGGATGCCTGCCGAACCTGTAGTGAAGCTTTC
AGGGECTGCTCGEGET TCTGECT GGTAGGT GAACACT GT CCATCT TGCCGECT GGGACACAGT GACT CTGGGTAGT TGT GTAAGAGAGGGGECCCT TGECAG
ACAAACAGGT TCTTCTCTGT TGGT GGGCCAGCCAGCAGGT CAGT GGGAAGGT TAAAGGT CATGGGEGT TTGEGAGAACT GGGT GAGGAGT TCAGCCCCATC
CCCCGTAAAGCT CCTGGGAAGCACT TCTCTACT GGGGCAGCCCCT GATACCAGGGECACT CATTAACCCT CTGGEGT GCCAGGGAAAGGEGCAGGAGGT GAGT
GCTGEGAGGCAGCTGAGGTCAACTTCTTTTGAACT TCCACGT GGTATT TACT CAGAGCAAT TGGT GCCAGAGGCT CAGGGCCCT GGAGT ATAAAGCAGAA
TGTCTGCTCTCT GT GCCCAGACGT GAGCAGGT GAGCAGCTGEEECT GTCTGCTCTCTGT GCCCAGACGT GAGCAGGT GAGCAGCT GEEGECTGTCTGCTCT
CTGTGCCCAGACGT GAGCAGGT GAGCAGCT GGEGCTGT CTGCT CTCT GT GCCCAGACGT GAGCAGGT GAGCAGCT GGEECTGI CTGCTCTCTGT GCCCAG
GAAAGACCT GT TGGAGGCTATGAAT GCAAT CAAGGT GACAGACAACT GGTGCAAT GATGGTAGT GGAAAT GGAGGAGAGGGEGAT TGATTCAAGATGCAT T
TAGGACCAAGAAT CCEGAGCT TGTGAACGT GT GTATGAGT ACT GTAGACGGAGT GGGT GT GT CAT CAGAGAAGAT CTGAGCAT TTGEECTTGCTCTCCTC
AGAGGECCCTGCGAGT GGAGT TCAGCT TTTCCT CATGGEGECAAATCTCACT TTCGCT CCAGT TCCT GEEECT CAGAGT CCCTGECCCAGATGCCTCTTGCC
ATCTCATCTTCACCCTGCCTGECTTCCCTTGCTTGT TCCAGGATTGT TTCATAAAGAGGGATGT GGT TGGTCTTTAACCCTATGAATGCTGGECT GAGGAT
GCCTGCGGAACCTGTAGT GAAGCT TTCAGGGEGECT GCTCGEGT TCTGECT GGTAGGT GAACACT GT CCAT CT TGCCGGECT GGGACACAGT GACTCTGGGT A
GITGTGTAAGAGAGGEGEGECCCT TGECAGACAAACAGGT TCTTCTCTGT TGGT GGGCCAGCCAGCAGGT CAGT GGGAAGGT TAAAGGT CATGEGGT TTGGGA
GAAACT GGGT GAGGAGT TCAGCCCCAT CCCCCGTAAAGCT CCTGGGAAGCACT TCTCTACT GEGGCAGCCCCT GATACCAGGEGCACTCATTAACCCTCTG
GGT GCCAGGGAAAGGECAGGAGGT GAGT GCTGEGAGECAGCTGAGGTCAACT TCTTTTGAACT TCCACGT GGTATTTACT CAGAGCAAT TGGT GCCAGAG
GCTCAGGGCCCTGGAGTATAAAGCAGAAT GT CTGCT CTCTGT GCCCAGACGT GAGCAGGT GAGCAGCT GGGGECGAAAGACCT GT TGGAGGCTATGAATGC
AAT CAAGGT GACAGACAACT GGTGCAAT GATGGT AGT GGAAAT GGAGGAGAGGGGAT TGATTCAAGAT GCAT TTAGGACCAAGAAT CGGGAGCT TGTGAA
CGTGTGTATGAGTACTGTAGACGGAGT GGGT GT GT CATCAGAGAAGAT CTGAGCAT TTGGEECT TGCT CTCCT CAGAGGCCCT GCCGAGT GGAGT TCAGCT T
TTCCTCATGGEGEECAAATCTCACT TTCGCT CCAGT TCCTGEEECT CAGAGT CCCTGECCCAGATGCCTCTTGCCATCTCATCTTCACCCTGCCTGECTTCC
CTTGCTTGTTCCAGGATTGT TTCATAAAGAGCGATGT GGT TGGTCTTTAACCCTAT GAAT GCT GECT GAGGATGCCTGCGGAACCTGTAGTGAAGCTTTC
AGGGEGECTGCTCGEGGT TCTGGECT GGTAGGT GAACACT GT CCAT CT TGCCGECT GEGGACACAGT GACT CTGGGTAGT TGT GTAAGAGAGGEGECCCT TGGCAG
ACAAACAGGT TCTTCTCTGI TGGT GGECCAGCCAGCAGGT CAGT GGGAAGGT TAAAGGT CATGEGEGT TTGGGAGAACT GGGT GAGGAGT TCAGCCCCATC
CCCCGTAAAGCT CCTGGGAAGCACT TCTCTACT GGGGCAGCCCCT GATACCAGGECACT CATTAACCCT CTGGEGT GCCAGGGAAAGGGCAGGAGGT GAGT
GCTGEGAGGCAGCTGAGGTCAACTTCTTTTGAACT TCCACGT GGTAT TTACT CAGAGCAAT TGGT GCCAGAGGECT CAGGGCCCTGGAGTATAAAGCAGAA
TGTCTGCTCTCT GT GCCCAGACGT GAGCAGGT GAGCAGCTGEEECT GTCTGCTCTCT G GCCCAGACGT GAGCAGGT GAGCAGCTGEEECTGTCTGCTCT
CTGTGCCCAGACGT GAGCAGGT GAGCAGCT GGEECTGI CTGCT CTCT GT GCCCAGACGT GAGCAGGT GAGCAGCT GGEECTGI CTGCTCTCTGT GCCCAG



Inventory of Mammalian DNA

Coding ~2%
Non-coding ~98%

Coding Protein A Protein B
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Last common
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TGITGTTAGYTATAAA

TGITCTTAGHTATAAA

AATGGAT CTGAT GGAGCAGGT GECCCTCCCCGT G

I GCGGAGCT GAT GGAGCAGGT GEECCTGAGT GTG

T GCGCAGT ATCGCGT CCACAACCGCGT CAGT CCC

AGCTCGGTATCGCCTCTCCAACCGGEGTCACTCCC

Evolutionarily Conservec

Sequences

are Functionally Important.

Find & Study these First



Sifting Comparative Sequence:
Human Genes and Regulation

Comparative Genomic Tools and Databases
-Prioritizing Genomic Sequence for Biological
Study

Examples of Insights into Gene Regulation
-Mouse Transgenic Studies

-Power of Non-Mammalian Sequence
(Chicken/Fugu)

eldentification of a Novel Gene (ApoAV)
-Functional Characterization

“Hiitiman CCanaoatir Acencintinn <ti1idinoce



HUMAN

MOUSE

AGCCCTACATGGCAGAGGECGCACGAGCT GGT GGGCT GGAAT TTGGAGGEECT TGCGGCAGC

R A R A RN e
AGCCCT ACAT GGCT GCGAAGCACCAGCAGGT AGGCT GGAACT TGGAGGGCCT GAGGCAGC

AACT GAAGCCCTACACGATGGATCTGAT GGAGCAGGT GGCCCTGCECGT GCAGGAGCTGEC

L EEErrrr e e EEErre e e e e e Frre ey
AGT TGAAACCCT ACACGGCGGAGCT GATGGAGCAGGT GBGCCTGAGT GTGCAGGAGCTGC

AGGAGCAGT TGCCGCGT GGT GGEEGAAGACACCAAGGCCCAGT TGCT GEEEEECGT GGACG

VL FEEEEE et e e e et ey
AGGAGCAGCT GCGCGT GGT GGGAGAAGACACCAAGGCT CAGCT CCTGGGGGGCGT GRACG

AGGCT TGEGECTTTGCTGCAGCGGACT GCAGAGCCGCGT GGT GCACCACACCGECCCGCTTCA

L LR R R AR
AGGCGCT GAACCT GCTACAGGACAT GCAGAGT CGAGT GCT GCACCAAGCCGACCGAGT CA

AAGAGCTCT TCCACCCAT ACGCCGAGAGCCT GGT GAGCGECAT CGGECECCACGT GCAGG

R R R e N A R RN nAnRNEA AR
AAGAGCT CTTCCACCCT TACGCAGAACGCT TGGT GACT GGAAT TGGGCACCACGT GCAGG

AGCTGCACCGCAGT GT GGECTCCGCACGCCCCCECCAGCCCCECECECCT CAGT CCCTAECG

R R R R RN ERRERNERE
AGCT GCACCGCAGT GTCGCT CCT CACGCAGCT GCCAGCCCCGCGCGACT CAGT CGCTGCG

TGCAGGT GCTCTGGEEGT TGCTCACGCTCAAGGCCT TTTCCCT GCACGCACGCATCCAGC

L1 LT T LR T
TGCAGACT CTGT CCCACAAACT CACACGT AAGGCGAAGGACCT GCACACCAGCAT CCAAC
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VISTA is an integrated system for global sequence alignment
and visualization, designed for comparative genomic analysi:

http://www-gsd.lbl.gov/vista




AVID — The Alignment Engine Behind VISTA

e Very fast global alignment of megabases of sequence.

 Provides details about ordered and oriented contigs,
and accurate placement in the finished seqguence.

e Full integration with repeat masking.

Visualization 1

tggtaacattcaaattatg-----ttctcaaagtgagcatgaca-acttttttccatgg
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VISTA Plot
(VISual Tool for Alignment)

Conserved NonCoding Sequences
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http://lwww-gsd.Ibl.gov/vista




Multi-Species Comparative Analysis (VISTA)

Apolipoprotein Al gene
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http://www-gsd.lbl.gov/vista

MVISTA: main VISTA
-standard comparative sequence plots

'VISTA: regulatory VISTA
-conserved transcription factor binding sites

Availability:
Web-based
Stand Alone Package



VISTA Browser

Pre-processed Whole Human/Mouse
Genome Comparison

=ONDZITT A

Compare the Human and Mouse Genomes

Please enter a position in the Human Genome (June 2002 draft
assembly), select the browser to display comparative analysis
results, and press the submut button:

[ Vista Genome Browser 2 ]|Submrt]

http://pipeline.lbl.gov/




VISTA Browser (Human/Mouse BRCA2 Comparison)

TaR1 Tk



GenomeVISTA

Self-Input Sequence Comparison to either
Human, Mouse or Rat Reference Genomes

Submit a Request

Stijuence

[choose one of the three oplions)

Paste a Query Sequence (FASTA format imished sequences only, 300K max)
Draft sequences can be all entered at once, each contig starting with = and the sequence name

Alternatively, you can also select a file or enter a GenBank identification number:

FASTA GenBank

“Browse... © Or [AC129066

[ex v Word documents are nol GenBonk Locus
accepted. sequences should be in FASTA Aocession or Gl Sumber

TR

http://pipeline.lbl.gov/



GenomeVISTA

Random Opposum BAC versus Human
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Biological Insights from
Comparative Sequence Analysis

Human/Fish _>

Last Common Ancesta
350My

Human/Chicken
Last Common Ancestor

Human/Mouse
Last Common Ancestor 80My

SMy

1 ER

Chimpanee Mouse Rat ¥
Human Chicken

Fugu



ldentification of a novel gene
through comparative genomics



Human Chromosome 11923 Apolipoprotein Gene Cluster

Apo A
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Human/Mouse Apolipoprotein Gene Cluster Sequence Comparison
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Northern Blot Analysis of Conserved Sequenc
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Liver transcripts detected
In both human and mouse
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Predicted protein has homology to ApoAlV
predicted protein AVIRIWNEAL ES- - - - AFSIATOARKGRUAEES DONGRY=C!
edicted protein TR0 N VR < AT~ H T i
QQKWAREP- IR TL KIBSHEQDL NNWNKFL EfIREL SGSEAPREPARPVG 2R
FETQQL KIGEVNTYAGDL QR ATEL HERBAKIBSEKIE
ell6=E| FEVKARL® A VINEEGEReQRK DEVEEYA
S i O 5 A A
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P R e s S R (dentity:  26%
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OAF!QDTYLC!“FTRAIG =Y el - [=PPPGHS - FAPEFQQT DSG¢
EEERRVEPYGENEN A Ve Qv ReKl el HAGDVE e HL SFL EKDL RDS
SKLQARL ZOfTESL
FFSTFK oD TS

ZNF259 2797 Apo AV Apo Clll  Apo Al
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Predicted protein has homology to ApoAlV
predicted protein AVIRIWNEAL ES- - - - AFSIATOARKGRUAEES DONGRY=C!
edicted protein TR0 N VR < AT~ H T i
QQKWAREP- IR TL KIBSHEQDL NNWNKFL EfIREL SGSEAPREPARPVG 2R
FETQQL KIGEVNTYAGDL QR ATEL HERBAKIBSEKIE
ell6=E| FEVKARL® A VINEEGEReQRK DEVEEYA
S i O 5 A A
EMCER ARV (cEDTKAGEL G L MCOS: Y\ VHHTGRF ce
P R e s S R (dentity:  26%
FHZA €l [Ex=\eEL BRSVA N=PA SO OVEBERKET L KK Slmllarlty: 45%
AREISIOONL s QRS EEMSRAFAGT - - - - - H=eAGPDPOMISEE) R8R
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EEERRVEPYGENEN A Ve Qv ReKl el HAGDVE e HL SFL EKDL RDS
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ApoAV Mouse Studies

TRANSGENICS

ApoAV ApoAIV ApoClll ApoAl
<+ < > «

26 kb frament

KNOCKOUTS

ApoAV ApoAIV ApoClll ApoAl
<= < > <

S I/ — |

* Replacement




ApoAV Transgenic and Knockout Plasma Levels

*ApPoOAYV transgenics have

Relative decreased triglycerides.
controls
500%= *ApoAV KO’s have
Increased triglycerides.
400%-

300% | Triglycerides Cholesterol

200%

100%=

0%]  im ....
trans wt het KO trans wt het KO

+/+ +/- -/- +/+ +/- -/-



ApoAV

« Expressed in the liver & associates with HDL/VLDL.

« An important modulator of triglycerides (TG) in mice.

*ApoAV * TG *ApoAV f TG

Is ApoAV involved in human biology/disease?
-Hyperlipidemia??
-Common Variation in Plasma Lipid Levels??



SNP Identification/Haplotype Structure

ApoAV ApoAlV ApoClIll ApoAl
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Haplotype Blocks

Haplotype 1 (80%)

Haplotype 3 (7%)



Association study |: ApoAV polymorphisms and plasma parameter:
ApPOAV (Berkeley Study)

. Il I (apoAl/CIII/AIV cluster)
ﬁ....‘...‘..

Haplotype 1 (80%)

Haplotype 3 (7%)

Genotyped 500 normal individuals phenotyped for plasma:
-Triglycerides

-IDL, LDL, HDL, VLDL Mass

-HDL, LDL Cholesterol

-ApoAl, ApoB



Association study |: ApoAV polymorphisms and plasma parameter:
ApPOAV (Berkeley Study)

Pr—

. Il I (apoAl/CIII/AIV cluster)
ﬁ....‘...‘..

* TRIGLYCERIDES
Haplotype 1 (80%)

<0.001

Haplotype 3 (7%)

Genotyped 500 normal individuals phenotyped for plasma:
-IDL, LDL, HDL, VLDL Mass

-HDL, LDL Cholesterol

-ApoAl,



A lation between ApoAV and Triglyceride Levels
(Berkeley Study)

30% %
=308 % —40
Haplotype: 1/1 1/2 1/3 /3



Assoclation Studies

Is this finding reproducible????



Association study Il: ApoAV polymorphisms and plasma paramete
(Dallas Study: ~500 Individuals)

Low
Triglycerides

High
Triglycerides

56%

AYO
A 5

Haplotype: 1/1 1/ 1/3



Association Study IlI: Dallas, TX

AFRICAN-AMERICANS HISPANICS CAUCASIANS
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Common human variation contributing to a quantitative phenotyp:
IV:Analysis of 3000 Caucasian individuals separated by triglyceric
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Trialvceride Deciles



ApoAS5 and Triglyceride Levels

An example of common human
variation

phenotype

Carriers of Minor
Ethnicity: Haplotype 2 and/or
Caucasian 24%
African American 36%

Hispanic 51%
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