Sifting Compar ative Sequence:
Lipid Metabolism Genes and Regulation

Outline:

1) Apolipoprotein Al containing Gene Cluster

-Comparative Analysis: Example 1
-Gene Regulation and Speciation Changes?
-Novel Gene I dentification

2) Apolipoprotein E containing Gene Cluster
-Comparative Analysis: Example 2
-Gene Regulatory Elements? Strategic Approaches.

3) 7-alpha cholesterol hydroxylase (CYP7A) Gene

-Comparative Analysis: Example 3
-Enhancer Identification: Transgenic Refinement.
-Gene Regulation and Speciation Changes?

Background

M ajority of human genomic sequenceisavailable.
-33% Finished
-61% Draft

M ouse genomic sequence is quickly becoming available (3X draft).
-2% Finished
-11%Dr aft

Raw Sequence----> Biological Function
Raw Sequence----> Biological Function outside of transcriberegions

In general, functionally important sequences ar e conser ved.

Conserved sequences ar e functionally important.




Categories of DNA

Coding ~5%

Non-coding ~95%
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Welcometothe VISTA, or VISualization Tool for Alignments

VISTA isanintegrated system for global alignment and visualization,
designed for comparative genomic analysis.

ToUseVISTA:
WebServer  Input your sequences annotation in the required format

described below, and we will send you aVISTA plotin
PDF format.

VISTA
(VISual Tool for Alignment)

http://www-gsd.lbl.gov/vista
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Human Chromosome 11923 Apolipoprotein Gene Cluster
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Species Differencesin Gene Expression

ApoAl Expression Sites:

Intestineand Liver

- Intestineand Liver
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Can Compar ative Genomic Sequence Analysis Explain
Differencesin Gene Expression Between Species?

» All mammals express apo Al in liver and intestine except rabbits.
* Human apo Al transgenic rabbits express apo Al in liver and intestine.

Hypothesis:
Cisregulatory difference(s) in rabbit Apo Al
explain thelack of rabbit apo Al liver expression.

Compar ative Genomic Sequence Analysis of
Human/M ouse/Rabbit Apo Al

Do rabbitslack sequence conservation maintained in humans and mice?
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Rabbit ApoAl Transgenic Mice

Apo AlV Apo CllI Apol
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30 kb rabbit cosmid

Prediction:
Rabbit Apo Al should express
in intestine and not liver.

30 kb rabbit cosmid
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Northern analysis of rabbit apoAl in trangenic mice

Liver Intestine
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Rabbit Apo Al doesexpressin
transgenic mouse liver.

Conclusion:

Cisregulatory changesareunlikely
to solely explain the lack of rabbit
Apo Al liver expression.




Human Chromosome 11923 Apolipoprotein Gene Cluster
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Three Species Sequence Comparison
(Humans, Mice and Rabbits)

Aiding in therefinement of potential regulatory sequences
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Multi-Species Compar ative Analysis (VISTA)

Apolipoprotein Al gene >
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Power of Deegp Sequence Alignments
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Multi-Species Compar ative Analysis (VISTA)

Apolipoprotein E gene

——

|
A l T Th
human/ I*-IT. okl M""_. 'I._I__ il |““"--—""-v1_|-._r.4'- b L‘I'. ¥

chimp T || |' 90%
|

80/100%

o

50/100%

human/ s 4 II"II e Iﬁ. I|.'r'l|I 75%

rat .'r W

50/100%

human/ '|
- A e i b 75%
pig Py "l 11 i i [ L
FA ""-.r!l"r L 1 , -rL"J lL'-, /"\N\f

50%

Apolipoprotein E Conservation and Gene Regulation
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Characterizing Conserved Sequence Function

~200 Kb Human BACs
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Towards A Better VISTA

Information
from a Single
Sequence
Alone

Multi-Organism
High Quality
Sequences
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