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- Gene Diversity 11 M Effects of DNA Variants

point mutation
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DNA mutation generate
different proteins .
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#Change in Phenotype (such like behavior)
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Can be selected for particular environments
(sickle hemoglobin cell - malaria) .




4/19/2011

In complex disease a person's susceptibility genotype (such as A or B) and environmental history
combine to establish present health status, and the genotype's norm of reaction determines future
health trajectory.

Environmental Future norm Health
history of reaction status
T T T

A
B

Healthy
Susceptibility 7
genotype .
(initial conditions) Sic

1
Present
Time

Kaprio J BMJ 2000;320:1257-1250

©2000 by British Medical Journal Pubiishing Group

Integrative epidemiology is simply the familial molecular epidemiology paradigm with the ‘wings’,
behavior, and outcome added.

Integrative epidemiology
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® What molecular or genetic
epidemiology care about?

Phenotype=genotype+environment+genotype*environment

"Heterogeneity " of complex diseases

“polygenic with genetic Heterogeneity"”
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“Environmental factors"”

Gene-environment interactions

(the example of cardiovascular disease)

Genetic factors
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The strategies for searching the correlation
between phenotype and genotype
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Classification of HIV HIV-1 subtype and recombinant prevalence in the world

Subtype C is dominating the epidemic
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Infection pattern of CRFO7_BC
Strategy for Tracing HIV Pandemic P -

-Epidemiological Data
*Medical Record Data

*Data from Genomic Diversity of the virus
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through Taiwan

a-vis HIV subtypes

Research Findings

*Subtype distribution after 2006

eTransmission origin and movement

eCharacteristics among risk groups vis-

Identification of Three Major Sub

® Gene : env gene (C2~V5 loop)
® HXB2 position : 7001-7647

@ Model : Neighbor-joining
© No Of Bootstrap Reps = 1000
@ Distance method :

Nucleotide-Kimura 2-parameter

® CRFO7_BC
4 Subtype B
A CRFO1_AE

Phylogenetic tree of env gene
(Neighbor-joining tree)

ypes of HIV-1 in Taiwan
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Example2:
Virus genetic as biomarker
SNP study

Serological surveillance and IL-10
genetic variants on anti-HBs titers:
Hepatitis B vaccination 20 years after
neonatal immunization in Taiwan

HBs (%)

of Antti

@ Anti-HBs > 12 (mlU/m

88| 0 Anti-HB: 2 (miUfmL)

How can we do in
studying Genetics of
Substance Abuse
Behavior

The issues in substance abuse genetical study

® Understand the biologic factors of the illness

Understand which proteins and pathways are contributing to
particular mental illnesses

® Diagnosis
® Help to identify environmental factors (genes as co-variants)
Risk Prevention

Develop Better Treatments with Fewer Side Effects

4/19/2011
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Candidate gene search methods
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Figues 1. The Biclogy of Nicstins Addiction.
Necoting acts on ricotinic cholinergic receptors, riggering the release of
meurotranamtters that prodce paychosctive ffects that are rewarding
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Nicotine Addiction
mertal ez, aod subtance abue.

N Engl J Med 2010: 362:2295.2303June 17,2010

S e o]

Candidate gene search methods

cotine metabolis

$

CYP2AB
CYP2D6

Excreted in Urine
Batra V et al. Chest 2003;123:1730-1739

©2003 by American Colege of Chest Physicians

Candidate gene search methods

Table |—Candiate Cene Association Studies in Smoking®

Odds Ratio
Association Studics Samplo Size Current Smokers, & Nonsmokers, % 5% C1) p Vaduo
246 polymorphism Proportion of poor metabolzens
425 (Canada) 123 106 057 (0.34-006) <005
00 (Canacda) A NA os2 <001
London ot a1 (1900)) 460 (US) 221 a2 088(036-130) NS

abolinm CYP2D6 polymorphism

Proguoction of por metabolirers
58 (whites, Canada) o

10 NA
204 (Europe) 50 ©2 NS
976 (Finland) NS

21 23
Subjects (%) with Al allele

354 (whites, US) 56 25 184(1L10-288) <001

1026 (whites, US) o 2 271 (205358) <0001
21 (whites, UK) 31 4 0034108 <01
AA and HA 651 @2 124(061-253) NS

305 7 12300160 NS
Subjects (%) with SLOBAD allele
%7 =8

052(032-082) <001
1107 (US) a2 as NA <005
561 (Australia 65 52 083(065-132) NS

*C1 = confence interval: US = United States; AA = Alfrican American: HA = Hispanic American: UK = United Kingdom: NA = not available:
'

1 Data from patients cnrolled in 2 case-control study for hung cancer.

[Control population from kg cancer cxsecontrel study

§Family-based association spprosch.

[Volunteer sample.

ANomuluntecr sample

Synaplic
vesicle

Neurotransmitters
Terminal button

Study design

Family study

Genetic effect
Pedigree Twin

environment effect

Adaptations Family
migration Family

Individual study

® Molecular Genetic Studies
@ Association Studies
# Linkage Studies
@ Whole Genome Scan

4 Data collection
4 Epidemiological Data
# Medical Record Data
# Data from Genomic Diversity

Candidate genes using in addition research study

® DRD2
®* DRD4
¢ CcomT
® SERT
® BDNF
.

Ref : Candidate genes for cannabis use disorders: findings,
challenges and directions. Addiction, 104, 518-532.




