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GAAAGACCTGTTGGAGGCTATGAATGCAATCAAGGTGACAGACAACTGGTGCAATGATGGTAGTGGAAATGGAGGAGAGGGGATTGATTCAAGATGCATT
TAGGACCAAGAATCGGGAGCTTGTGAACGTGTGTATGAGTACTGTAGACGGAGTGGGTGTGTCATCAGAGAAGATCTGAGCATTTGGGCTTGCTCTCCTC
AGAGGCCCTGCGAGTGGAGTTCAGCTTTTCCTCATGGGGCAAATCTCACTTTCGCTCCAGTTCCTGGGGCTCAGAGTCCCTGGCCCAGATGCCTCTTGCC
ATCTCATCTTCACCCTGCCTGGCTTCCCTTGCTTGTTCCAGGATTGTTTCATAAAGAGGGATGTGGTTGGTCTTTAACCCTATGAATGCTGGCTGAGGAT
GCCTGCGGAACCTGTAGTGAAGCTTTCAGGGGCTGCTCGGGTTCTGGCTGGTAGGTGAACACTGTCCATCTTGCCGGCTGGGACACAGTGACTCTGGGTA
GTTGTGTAAGAGAGGGGCCCTTGGCAGACAAACAGGTTCTTCTCTGTTGGTGGGCCAGCCAGCAGGTCAGTGGGAAGGTTAAAGGTCATGGGGTTTGGGA
GAAACTGGGTGAGGAGTTCAGCCCCATCCCCCGTAAAGCTCCTGGGAAGCACTTCTCTACTGGGGCAGCCCCTGATACCAGGGCACTCATTAACCCTCTG
GGTGCCAGGGAAAGGGCAGGAGGTGAGTGCTGGGAGGCAGCTGAGGTCAACTTCTTTTGAACTTCCACGTGGTATTTACTCAGAGCAATTGGTGCCAGAG
GCTCAGGGCCCTGGAGTATAAAGCAGAATGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCGAAAGACCTGTTGGAGGCTATGAATGC
AATCAAGGTGACAGACAACTGGTGCAATGATGGTAGTGGAAATGGAGGAGAGGGGATTGATTCAAGATGCATTTAGGACCAAGAATCGGGAGCTTGTGAA
CGTGTGTATGAGTACTGTAGACGGAGTGGGTGTGTCATCAGAGAAGATCTGAGCATTTGGGCTTGCTCTCCTCAGAGGCCCTGCGAGTGGAGTTCAGCTT
TTCCTCATGGGGCAAATCTCACTTTCGCTCCAGTTCCTGGGGCTCAGAGTCCCTGGCCCAGATGCCTCTTGCCATCTCATCTTCACCCTGCCTGGCTTCC
CTTGCTTGTTCCAGGATTGTTTCATAAAGAGGGATGTGGTTGGTCTTTAACCCTATGAATGCTGGCTGAGGATGCCTGCGGAACCTGTAGTGAAGCTTTC
AGGGGCTGCTCGGGTTCTGGCTGGTAGGTGAACACTGTCCATCTTGCCGGCTGGGACACAGTGACTCTGGGTAGTTGTGTAAGAGAGGGGCCCTTGGCAG
ACAAACAGGTTCTTCTCTGTTGGTGGGCCAGCCAGCAGGTCAGTGGGAAGGTTAAAGGTCATGGGGTTTGGGAGAACTGGGTGAGGAGTTCAGCCCCATC
CCCCGTAAAGCTCCTGGGAAGCACTTCTCTACTGGGGCAGCCCCTGATACCAGGGCACTCATTAACCCTCTGGGTGCCAGGGAAAGGGCAGGAGGTGAGT
GCTGGGAGGCAGCTGAGGTCAACTTCTTTTGAACTTCCACGTGGTATTTACTCAGAGCAATTGGTGCCAGAGGCTCAGGGCCCTGGAGTATAAAGCAGAA
TGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCT
CTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAG
GAAAGACCTGTTGGAGGCTATGAATGCAATCAAGGTGACAGACAACTGGTGCAATGATGGTAGTGGAAATGGAGGAGAGGGGATTGATTCAAGATGCATT
TAGGACCAAGAATCGGGAGCTTGTGAACGTGTGTATGAGTACTGTAGACGGAGTGGGTGTGTCATCAGAGAAGATCTGAGCATTTGGGCTTGCTCTCCTC
AGAGGCCCTGCGAGTGGAGTTCAGCTTTTCCTCATGGGGCAAATCTCACTTTCGCTCCAGTTCCTGGGGCTCAGAGTCCCTGGCCCAGATGCCTCTTGCC
ATCTCATCTTCACCCTGCCTGGCTTCCCTTGCTTGTTCCAGGATTGTTTCATAAAGAGGGATGTGGTTGGTCTTTAACCCTATGAATGCTGGCTGAGGAT
GCCTGCGGAACCTGTAGTGAAGCTTTCAGGGGCTGCTCGGGTTCTGGCTGGTAGGTGAACACTGTCCATCTTGCCGGCTGGGACACAGTGACTCTGGGTA
GTTGTGTAAGAGAGGGGCCCTTGGCAGACAAACAGGTTCTTCTCTGTTGGTGGGCCAGCCAGCAGGTCAGTGGGAAGGTTAAAGGTCATGGGGTTTGGGA
GAAACTGGGTGAGGAGTTCAGCCCCATCCCCCGTAAAGCTCCTGGGAAGCACTTCTCTACTGGGGCAGCCCCTGATACCAGGGCACTCATTAACCCTCTG
GGTGCCAGGGAAAGGGCAGGAGGTGAGTGCTGGGAGGCAGCTGAGGTCAACTTCTTTTGAACTTCCACGTGGTATTTACTCAGAGCAATTGGTGCCAGAG
GCTCAGGGCCCTGGAGTATAAAGCAGAATGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCGAAAGACCTGTTGGAGGCTATGAATGC
AATCAAGGTGACAGACAACTGGTGCAATGATGGTAGTGGAAATGGAGGAGAGGGGATTGATTCAAGATGCATTTAGGACCAAGAATCGGGAGCTTGTGAA
CGTGTGTATGAGTACTGTAGACGGAGTGGGTGTGTCATCAGAGAAGATCTGAGCATTTGGGCTTGCTCTCCTCAGAGGCCCTGCGAGTGGAGTTCAGCTT
TTCCTCATGGGGCAAATCTCACTTTCGCTCCAGTTCCTGGGGCTCAGAGTCCCTGGCCCAGATGCCTCTTGCCATCTCATCTTCACCCTGCCTGGCTTCC
CTTGCTTGTTCCAGGATTGTTTCATAAAGAGGGATGTGGTTGGTCTTTAACCCTATGAATGCTGGCTGAGGATGCCTGCGGAACCTGTAGTGAAGCTTTC
AGGGGCTGCTCGGGTTCTGGCTGGTAGGTGAACACTGTCCATCTTGCCGGCTGGGACACAGTGACTCTGGGTAGTTGTGTAAGAGAGGGGCCCTTGGCAG
ACAAACAGGTTCTTCTCTGTTGGTGGGCCAGCCAGCAGGTCAGTGGGAAGGTTAAAGGTCATGGGGTTTGGGAGAACTGGGTGAGGAGTTCAGCCCCATC
CCCCGTAAAGCTCCTGGGAAGCACTTCTCTACTGGGGCAGCCCCTGATACCAGGGCACTCATTAACCCTCTGGGTGCCAGGGAAAGGGCAGGAGGTGAGT
GCTGGGAGGCAGCTGAGGTCAACTTCTTTTGAACTTCCACGTGGTATTTACTCAGAGCAATTGGTGCCAGAGGCTCAGGGCCCTGGAGTATAAAGCAGAA
TGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCT
CTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAGACGTGAGCAGGTGAGCAGCTGGGGCTGTCTGCTCTCTGTGCCCAG



Non-coding ~98%Non-coding ~98%

Non-CodingNon-Coding

Gene AGene A Gene BGene B

Protein AProtein A Protein BProtein BCodingCoding

Inventory of Mammalian DNAInventory of Mammalian DNA

Coding ~2% Coding ~2% 

FUNCTION?FUNCTION?IntronicIntronic
(~30%)(~30%)
Junk?Junk?

Intergenic Intergenic 
(~70%)(~70%)
Junk?Junk?

-Study which-Study which
 portion first? portion first?



Evolutionarily Conserved Sequences Evolutionarily Conserved Sequences 
are Functionally Important.are Functionally Important.

Find & Study these First Find & Study these First 

Last common Last common 
ancestorancestor

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.

AACTGAAGCCTATAAAAATGGATCTGATGGAGCAGGTGGCCCTGCGCGTGAACTGAAGCCTATAAAAATGGATCTGATGGAGCAGGTGGCCCTGCGCGTG

AGTTGAAACCTATAAATGCGGAGCTGATGGAGCAGGTGGGCCTGAGTGTGAGTTGAAACCTATAAATGCGGAGCTGATGGAGCAGGTGGGCCTGAGTGTG

TGTTGTTAGCTATAAATGCGCAGTATCGCGTCCACAACCGCGTCAGTCCCTGTTGTTAGCTATAAATGCGCAGTATCGCGTCCACAACCGCGTCAGTCCC

TGTTCTTAGGTATAAAAGCTCGGTATCGCCTCTCCAACCGGGTCACTCCCTGTTCTTAGGTATAAAAGCTCGGTATCGCCTCTCCAACCGGGTCACTCCC



Sifting Comparative Sequence:Sifting Comparative Sequence:
Human Genes and RegulationHuman Genes and Regulation

••Comparative Genomic Tools and DatabasesComparative Genomic Tools and Databases
-Prioritizing Genomic Sequence for Biological-Prioritizing Genomic Sequence for Biological
StudyStudy

••Examples of Insights into Gene RegulationExamples of Insights into Gene Regulation
  -Mouse Transgenic Studies-Mouse Transgenic Studies

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

••Identification of a Novel Gene (Identification of a Novel Gene (ApoAVApoAV))
-Functional Characterization-Functional Characterization
-Human Genetic Association Studies-Human Genetic Association Studies



AGCCCTACATGGCAGAGGCGCACGAGCTGGTGGGCTGGAATTTGGAGGGCTTGCGGCAGC
||||||||||||| | | |||| ||| ||| |||||||| ||||||||| || ||||||
AGCCCTACATGGCTGCGAAGCACCAGCAGGTAGGCTGGAACTTGGAGGGCCTGAGGCAGC

AACTGAAGCCCTACACGATGGATCTGATGGAGCAGGTGGCCCTGCGCGTGCAGGAGCTGC
| |||| ||||||||| ||| |||||||||||||||| |||| | |||||||||||||
AGTTGAAACCCTACACGGCGGAGCTGATGGAGCAGGTGGGCCTGAGTGTGCAGGAGCTGC

AGGAGCAGTTGCGCGTGGTGGGGGAAGACACCAAGGCCCAGTTGCTGGGGGGCGTGGACG
|||||||| ||||||||||||| |||||||||||||| ||| | ||||||||||||||||
AGGAGCAGCTGCGCGTGGTGGGAGAAGACACCAAGGCTCAGCTCCTGGGGGGCGTGGACG

AGGCTTGGGCTTTGCTGCAGGGACTGCAGAGCCGCGTGGTGCACCACACCGGCCGCTTCA
|||| | |||| |||| ||||||| || ||| ||||||| ||| ||| |||
AGGCGCTGAACCTGCTACAGGACATGCAGAGTCGAGTGCTGCACCAAGCCGACCGAGTCA

AAGAGCTCTTCCACCCATACGCCGAGAGCCTGGTGAGCGGCATCGGGCGCCACGTGCAGG
|||||||||||||||| ||||| || || |||||| || || |||| |||||||||||
AAGAGCTCTTCCACCCTTACGCAGAACGCTTGGTGACTGGAATTGGGCACCACGTGCAGG

AGCTGCACCGCAGTGTGGCTCCGCACGCCCCCGCCAGCCCCGCGCGCCTCAGTCGCTGCG
|||||||||||||||| ||||| ||||| | |||||||||||||| |||||||||||||
AGCTGCACCGCAGTGTCGCTCCTCACGCAGCTGCCAGCCCCGCGCGACTCAGTCGCTGCG

TGCAGGTGCTCTGGGGGTTGCTCACGCTCAAGGCCTTTTCCCTGCACGCACGCATCCAGC
||||| || | ||||| | ||||| ||||||| | ||||||| |
TGCAGACTCTGTCCCACAAACTCACACGTAAGGCGAAGGACCTGCACACCAGCATCCAAC

HUMAN

MOUSE



http://www-http://www-gsdgsd..lbllbl..govgov/vista/vista

VISTA is an integrated system for VISTA is an integrated system for global sequence alignmentglobal sequence alignment 
and and visualizationvisualization, designed for comparative genomic analysis, designed for comparative genomic analysis



  AVID – The Alignment Engine Behind VISTAAVID – The Alignment Engine Behind VISTA

•• Very fastVery fast global alignment of  global alignment of megabases megabases of sequence.of sequence.

•• Provides detailsProvides details about ordered and oriented  about ordered and oriented contigscontigs,,
and accurate placement in the finished sequence.and accurate placement in the finished sequence.

•• Full integrationFull integration with repeat masking. with repeat masking.

    tggtaacattcaaattatgtggtaacattcaaattatg----------ttctcaaagtgagcatgacattctcaaagtgagcatgaca--acttttttccatggacttttttccatgg

||||||| | | || ||||| ||||||| || | |||||||||| | | || ||||| ||||||| || | |||

tgatgacatctatttgctgtttcctttttagaaactgcatgagagcctggctagtagggtgatgacatctatttgctgtttcctttttagaaactgcatgagagcctggctagtaggg

VisualizationVisualization



Conserved Conserved NonCoding NonCoding SequencesSequences

VISTA PlotVISTA Plot
((VISVISualual  TToolool  forfor  AAlignment)lignment)

Human Sequence (horizontal axis)Human Sequence (horizontal axis)

% Identity% Identity
BetweenBetween

Humans/MiceHumans/Mice
(Vertical Axis)(Vertical Axis)

http://www-http://www-gsdgsd..lbllbl..govgov/vista/vista

KIF GeneKIF Gene
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Liver enhancerLiver enhancer
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mousemouse 75%75%

50/100%50/100%
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Apolipoprotein Apolipoprotein AI geneAI gene
Multi-Species Comparative Analysis (VISTA)Multi-Species Comparative Analysis (VISTA)



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

mVISTAmVISTA: main VISTA: main VISTA
  -standard comparative sequence plots-standard comparative sequence plots

rVISTArVISTA: regulatory VISTA: regulatory VISTA
-conserved transcription factor binding sites-conserved transcription factor binding sites

  
Availability:Availability:

Web-basedWeb-based
Stand Alone PackageStand Alone Package



http://pipeline.http://pipeline.lbllbl..govgov//

BRCA2BRCA2

VISTA BrowserVISTA Browser
Pre-processed Whole Human/MousePre-processed Whole Human/Mouse
Genome ComparisonGenome Comparison



VISTA Browser (Human/Mouse BRCA2 Comparison)VISTA Browser (Human/Mouse BRCA2 Comparison)



GenomeVISTAGenomeVISTA

http://pipeline.http://pipeline.lbllbl..govgov//

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

AC129066

opossumopossum



GenomeVISTAGenomeVISTA
Random Random Opposum Opposum BAC versus HumanBAC versus Human
GenomeGenome



Biological Insights fromBiological Insights from
Comparative Sequence AnalysisComparative Sequence Analysis

MouseMouse RatRat
HumanHuman

ChimpanzeeChimpanzee FuguFugu

5My5My

80My80My

350My350My

Human/MouseHuman/Mouse
Last Common AncestorLast Common Ancestor

ChickenChicken

Human/ChickenHuman/Chicken
Last Common AncestorLast Common Ancestor

Human/FishHuman/Fish
Last Common AncestorLast Common Ancestor



Identification of a novel geneIdentification of a novel gene
through comparative genomics through comparative genomics 



0kb0kb 5kb5kb 10kb 10kb 15kb15kb 20kb20kb 25kb25kb

Human Chromosome 11q23 Apolipoprotein Gene Cluster

        Apo    Apo AIV AIV       Apo  Apo CIII CIII         Apo    Apo AI AI



Human/Mouse Apolipoprotein Gene Cluster Sequence ComparisonHuman/Mouse Apolipoprotein Gene Cluster Sequence Comparison

0kb 20kb

20kb 40kb

40kb 60kb

ApoAIV

ApoCIII ApoAI

????????

Liver
Enhancer



1.31.3

2.42.4

4.44.4
7.57.5
9.59.5

Liver transcripts detected Liver transcripts detected 
in both human and mousein both human and mouse

Northern Blot Analysis of Conserved SequencNorthern Blot Analysis of Conserved Sequence

-35kb-35kb 25kb25kb0kb0kb

     Apo Apo AIV AIV  Apo Apo AI AI      Apo  Apo CIII CIII  ZNF259 ZNF259
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-35kb-35kb 25kb25kb0kb0kb

     Apo Apo AIV AIV  Apo Apo AI AI      Apo  Apo CIII CIII  ZNF259 ZNF259

Predicted protein has homology toPredicted protein has homology to ApoAIV ApoAIV
predicted proteinpredicted protein

human human apoAIVapoAIV

Identity:    26%Identity:    26%
Similarity: 45%Similarity: 45%

---MAAVLTWALALLS----AFSATQARKGFWDYFSQTSG-DKGRVEQIH
MFLKAVVLTLALVAVAGARAEVSADQVATVMWDYFSQLSNNAKEAVEHLQ

QQKMAREP-ATLKDSLEQDLNNMNKFLEKLRPLSGSEAPRLPQDPVGMRR
KSELTQQLNALFQDKLGEVNTYAGDLQKKLVPFATELHERLAKDSEKLKE

QLQEELEEVKARLQPYMAEAHELVGWNLEGLRQQLKPYTMDLMEQVALRV
EIGKELEELRARLLPHANEVSQKIGDNLRELQQRLEPYADQLRTQVNTQA

QELQEQLRVVGEDTKAQLLGGVDEAWALLQG----LQSRVVHHTGRFKEL
EQLRRQLDPLAQRMERVLRENADSLQASLRPHADELKAKIDQNVEELKGR

FHPYAESLVSGIGRHVQELHRSVAPHAPASPARLSRCVQVLSRKLTLKAK
LTPYADEFKVKIDQTVEELRRSLAPYAQDTQEKLNHQLEGLTFQMKKNAE

ALHARIQQNLDQLREELSRAFAGT-----GTEEGAGPDPQMLSEEVRQRL
ELKARISASAEELRQRLAPLAEDVRGNLKGNTEGLQKSLAELGGHLDQQV

QAFRQDTYLQIAAFTRAIDQETEEVQQQLAPPPPGHSAFAPEFQQTDSGK
EEFRRRVEPYGENFNKALVQQMEQLRQKLGPHAGDVEGHLSFLEKDLRDK

VLSKLQARLDDLWEDITHSLHDQGHSHLGDP---------------
VNSFFSTFKEKESQDKTLSLPELEQQQEQQQEQQQEQVQMLAPLES

????????



-35kb-35kb 25kb25kb0kb0kb

     Apo Apo AIV AIV  Apo Apo AI AI      Apo  Apo CIII CIII  ZNF259 ZNF259

Predicted protein has homology toPredicted protein has homology to ApoAIV ApoAIV
predicted proteinpredicted protein

human human apoAIVapoAIV

Identity:    26%Identity:    26%
Similarity: 45%Similarity: 45%

---MAAVLTWALALLS----AFSATQARKGFWDYFSQTSG-DKGRVEQIH
MFLKAVVLTLALVAVAGARAEVSADQVATVMWDYFSQLSNNAKEAVEHLQ

QQKMAREP-ATLKDSLEQDLNNMNKFLEKLRPLSGSEAPRLPQDPVGMRR
KSELTQQLNALFQDKLGEVNTYAGDLQKKLVPFATELHERLAKDSEKLKE

QLQEELEEVKARLQPYMAEAHELVGWNLEGLRQQLKPYTMDLMEQVALRV
EIGKELEELRARLLPHANEVSQKIGDNLRELQQRLEPYADQLRTQVNTQA

QELQEQLRVVGEDTKAQLLGGVDEAWALLQG----LQSRVVHHTGRFKEL
EQLRRQLDPLAQRMERVLRENADSLQASLRPHADELKAKIDQNVEELKGR

FHPYAESLVSGIGRHVQELHRSVAPHAPASPARLSRCVQVLSRKLTLKAK
LTPYADEFKVKIDQTVEELRRSLAPYAQDTQEKLNHQLEGLTFQMKKNAE

ALHARIQQNLDQLREELSRAFAGT-----GTEEGAGPDPQMLSEEVRQRL
ELKARISASAEELRQRLAPLAEDVRGNLKGNTEGLQKSLAELGGHLDQQV

QAFRQDTYLQIAAFTRAIDQETEEVQQQLAPPPPGHSAFAPEFQQTDSGK
EEFRRRVEPYGENFNKALVQQMEQLRQKLGPHAGDVEGHLSFLEKDLRDK

VLSKLQARLDDLWEDITHSLHDQGHSHLGDP---------------
VNSFFSTFKEKESQDKTLSLPELEQQQEQQQEQQQEQVQMLAPLES

  “Apo AV”  “Apo AV”



  NEO

  Replacement  Replacement

      ApoAIVApoAIV   ApoAIApoAIApoCIIIApoCIII  ApoAV  ApoAV

MOUSEMOUSE
APOAVAPOAV

KNOCKOUTSKNOCKOUTS

26 kb fragment26 kb fragment

      ApoAIVApoAIV   ApoAIApoAIApoCIIIApoCIII ApoAV ApoAV

HUMANHUMAN
APOAVAPOAV

TRANSGENICSTRANSGENICS

 ApoAV Mouse Studies ApoAV Mouse Studies



hethet  KO  KO
+/-  -/-+/-  -/-

hethet  KO  KO
+/-  -/-+/-  -/-

••ApoAV ApoAV KO’s have KO’s have 
  increased triglycerides.  increased triglycerides.

CholesterolCholesterolTriglyceridesTriglycerides

500%500%

400%400%

300%300%

200%200%

ApoAV TransgenicApoAV Transgenic and Knockout Plasma Levelsand Knockout Plasma Levels

RelativeRelative
toto

controlscontrols

    trans  trans  wtwt
+/++/+

    trans  trans  wtwt
+/++/+

••ApoAV transgenicsApoAV transgenics have have
 decreased  decreased triglyceridestriglycerides..

100%100%

30%30%



ApoAVApoAV

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

•• An important modulator of An important modulator of triglyceridestriglycerides (TG) in mice. (TG) in mice.

IsIs ApoAV ApoAV involved in human biology/disease? involved in human biology/disease?
--HyperlipidemiaHyperlipidemia??  ??  
-Common Variation in Plasma Lipid Levels??-Common Variation in Plasma Lipid Levels??

ApoAVApoAV TGTG ApoAVApoAV TGTG



SNP Identification/SNP Identification/HaplotypeHaplotype Structure Structure
        ApoAIV    ApoAIV       ApoCIII  ApoCIII        ApoAI    ApoAI      ApoAV  ApoAV

0kb0kb 50kb50kb

SNPsSNPs
11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

22 11 22 11 22 22 22 11 11 11 11 22 11 11 22 22 11 22 11 22 22 22 11 11

11 22 11 22 11 11 22 11 11 22 11 22 22 22 11 22 11 11 11 11 11 22 11 11

11 11 11 22 11 11 22 22 11 22 11 11 11 22 22 22 11 22

      Haplotype Blocks

Haplotype Haplotype 1 (80%)1 (80%)
Haplotype Haplotype 2 (9%)2 (9%)
Haplotype Haplotype 3 (7%)3 (7%)

11 11111111 11
11 222222 2211
2222 11111111



Genotyped Genotyped 500 normal individuals 500 normal individuals phenotypedphenotyped for plasma: for plasma:
--TriglyceridesTriglycerides
-IDL, LDL, HDL, VLDL Mass-IDL, LDL, HDL, VLDL Mass
-HDL, LDL Cholesterol-HDL, LDL Cholesterol
--ApoAIApoAI, , ApoB ApoB 

((apoAIapoAI/CIII/AIV cluster)/CIII/AIV cluster)

ApoAVApoAV
Association study Association study II::  ApoAV polymorphisms ApoAV polymorphisms and plasma parametersand plasma parameters

Haplotype Haplotype 1 (80%)1 (80%)
Haplotype Haplotype 2 (9%)2 (9%)
Haplotype Haplotype 3 (7%)3 (7%)

(Berkeley Study)(Berkeley Study)



((apoAIapoAI/CIII/AIV cluster)/CIII/AIV cluster)

ApoAVApoAV
Association study Association study II::  ApoAV polymorphisms ApoAV polymorphisms and plasma parametersand plasma parameters

Genotyped Genotyped 500 normal individuals 500 normal individuals phenotypedphenotyped for plasma: for plasma:
--TRIGLYCERIDES*TRIGLYCERIDES*
-IDL, LDL, HDL, VLDL Mass-IDL, LDL, HDL, VLDL Mass
-HDL, LDL Cholesterol-HDL, LDL Cholesterol
--ApoAIApoAI, , ApoBApoB* * 

Haplotype Haplotype 1 (80%)1 (80%)
Haplotype Haplotype 2 (9%)2 (9%)
Haplotype Haplotype 3 (7%)3 (7%)

TRIGLYCERIDESTRIGLYCERIDES

<0.001<0.001

(Berkeley Study)(Berkeley Study)
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Association  between Association  between ApoAV ApoAV and Triglyceride Levelsand Triglyceride Levels
(Berkeley Study)(Berkeley Study)

n=5n=40n=66n=308

TGTG
LevelsLevels
(mg/dl)(mg/dl) 30%

90%

HaplotypeHaplotype:      1/1:      1/1 1/1/22  1/ 1/33          22//33  
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Association StudiesAssociation Studies

 Is this finding reproducible???? Is this finding reproducible????
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Association study Association study IIII::  ApoAV polymorphisms ApoAV polymorphisms and plasma parameterand plasma parameter
(Dallas Study: ~500 Individuals)(Dallas Study: ~500 Individuals)
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Association Study Association Study IIIIII: Dallas, TX: Dallas, TX

1201 183 8 304 9 748 2107 98
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Common human variation contributing to a quantitative phenotypeCommon human variation contributing to a quantitative phenotype
IV:Analysis of 3000 Caucasian individuals separated by triglyceridIV:Analysis of 3000 Caucasian individuals separated by triglycerid
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An example of common humanAn example of common human
variationvariation
contributing to a quantitativecontributing to a quantitative
phenotypephenotype

ApoA5 and ApoA5 and Triglyceride Triglyceride LevelsLevels

Carriers of Minor Carriers of Minor 
Ethnicity: Ethnicity: HaplotypeHaplotype 2 and/or 32 and/or 3
CaucasianCaucasian 24%24%
African AmericanAfrican American 36%36%
HispanicHispanic 51%51%



ApoAV

ApoCIIIApoAIV ApoAI

Human studiesHuman studies

SNPs

Importance of Importance of ApoAVApoAV
on Triglyceride Metabolismon Triglyceride MetabolismKOKO

TransTrans

Mouse studiesMouse studies
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