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ASsUmptions/Questions te: Consiaer

— Amidst rapid discovery, when is the “right”
time to start translational research?

« E.G. Do we have wait for established clinical validity
before starting TR?

— What could we learn now that would help us
understand in what instances genomic
products could be useful?

 E.G. Will having precise risk estimates make any

difference in applying genomics to improve health
outcomes?




NIH'Readmap Defines lranslational:
“translate new knowledge to the clinic —
and back again to the bench™

http://ninroadmap.nih.gov/clinicalresearch/overview-translational.asp
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When is the “right” time to start

translational research?




Publications related to human genetics/genomics,
PubMed, 2001-2007*

B *Human genomics B HUGE

NOPHG, CDC --*based on PubMed, HUGE Navigator, Aug 2008 [HUMANGENOME RESEARCHINSTITUTE
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Numbers of publications related to human
genetics and genomics, 2001-2006*
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The Translation Continuum
from Gene Discovery to Population Health

Less than 3% of published genomics research is T2 and beyond

Case of BRCA1/2: 12 years T1to T2

T1 T2 T3 T4
From Gene From Health Application From Guideline  From Practice
Discovery to to Evidence-based to Health to Health
Health Anmlieatiom Crideline Drartire bt
17iyears toturn 14% of;original researchito benefit.patient:.care
Balas, 2000

Khoury MJ et al. Genetics in Medicine, 2007 NATIONAL HUMAN GENOME RESEARCH INSTITUTE
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Bridging the Research-Application Gap:

Goal: To develop an evidence-based practice to maximize
Impact, adoption, reach

Delivery capacity
Building the capacity of
relevant systems to apply

Science “Push”: a1 the knowledge 2\ Y Market “u"u
Documenting, improving, & | & demand

communicating the knowledge ' Building a market &
for broad population use demand for the

Navigenics

Adapted from Kerner, NCI 2005 Your genes offer a road map to optimal health



Trailblazing a research agenda

@ptimal
application

Translation Research
Lostinitransiation Premature translation

Nanen ICS Leadership Policies Contact

The Navigenics advantage

ution,

@ptimal
application

*Video Not Available hone, help you

form and quide your
to optimal health.

Your genes offer a road map to optimal health
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1ae
C ﬂ-a\\ :;g,uned Path o1 SCIeENntTic Development

Trailblazing

Stage 5: Consider existing health
challenges/unmet needs

Stage 5: Anticipate how discovery could
address challenges

Stage 1: Basic Research
Stage 2: “Treatment” Development

Stage 3/4:. Efficacy/Effectiveness

T1 T2 T3
From Gene From Health Application From Guideline
Discovery to to Evidence-based to Health
Health Application Guideline Practice




What could we learn now that would

help establish potential utility of
genomic products?




What is someone's chance of getting diabetes in their lifetime if they have any
KCNJ11 risk versions?

= People who have no risk versions of KCNJ11 will have, on average, a 35 in 100
chance of getting diabetes.

= People who have 1 risk version of KCNJ11 will have, on average, a 37 in 100
chance of getting diabetes.

= People who have 2 risk versions of KCNJ11 will have, on average, a 43 in 100
chance of getting diabetes.

Chance of getting diabetes based on the number of risk versions of KCNJ11
(Out of 100 people. People with diabetes are shown in red.)

0 Risk Versions 1 Risk Version 2 Risk Versions




1990's Clinical Trials:

Genetic feedback effects on smoking cessation

Percent not

smoking CYP2D6
N=426

Percent not
smoking

40

2 months

Lerman et al., 1997; Audrain 2

6 months 12 months Continuous

McBride, Bepler et al., 2002 7
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Welcome to the
FAMILY RISK AND LUNG CANCER STUDY

Thank you for Participating!

NEXT




Response to test results

Perceivedresponse-efficacy

Y

Session l{beforetestresult Session 2 {immediately aftertest
delivered) result delivered)

—+— GSTM1-present {'lower risk') result

—m— GSThM1-missing ("higher risk') result

Perceivedself-efficacy

Perceivedrisk

}-

Session l{beforetestresult Session2{immediately aftertest
delivered) result delivered)

—e— GSTM1present ('lower risk’) result

—m— GSTM1-missing ("higher risk’) result

Baseline telephone Session 2 Sic monthtelephone
suUrvey {immediately after follow-up survey
test result delivered)

—— GSTM1-present {lower risk') result

—m— GSTMA-missing {"higher risk') result

Sanderson et al, CEBP in press
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The Multiplex Initiative
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New Participants

Returning Participants

Health Care Providers | Researchers




Development of the Genetic Variant Approximate # of Genes
Selection Criteria Selection Process Under Consideration

1) Internal Steering Committee: q 2) Internal - Literature
Preliminary Criteria Design Steering Review
Committee:

Initial -

Evidence
Review - Other Marker

3) External Working Group: A
Criteria Recommendations

Reviews

T

Multiplex Initiative:
Group Feedback

I 4) Internal Steering Committee: I

Final Selection Criteria
5) Internal Steering Committee:
Second Evidence Review
6) Independent Peer Review:
Ranked Gene List

| 7) Internal Steering Committee:

Final Gene List

ARCH INSTITUTE
From: Wade, McBride, Kardia, Brody, under review of Intramural Research




Multiplex Prototype Test

8 health conditions & 15 genes

tudy Population

Diabetes
M KCNJ11
M CAPN10
V PPARg
M TCF7L2
Heart Disease Skin Cancer
M APOB ¥ MC1R
I NOS3 Osteoporosis
M CETP ¥ ESR1
High Cholesterol 7 IL6
M LIPC M COL1A1
Hypertension
M AGT

Lung cancer
M MPO

Colon Cancer
VI MTHFR

— 5000 teuched ~ 500 tested

mieElinly cleltles




New Horizons In Personalization

Marker Function

Type 2 Diabetes PPAR gamma Fat cell development

KCNJ11 .
TCE7L2 Stronger risk

MesSages

Myeloid leukemia CYP1Al Phase | enzymes activating
CYP1B1 environmental
carcinogens

> 400 genes involved in obesity

Enabling
Interventions
to be individualized
to specific behavioral
phenotypes

— Adipocyte growth & differentiation

< EEEEEY®

— Energy expenditure

L X ;
-

— Individual response to caloric restriction

4EpEEEEW

— Appetite control

]
L
.




Randomized controlled trial of four commercial weight loss

programmes in the UK

Withdrew (dissatisfied
with allogats

Recruited (n=300)

Excluded after baseline tests (n=7):
—> Not eligible for study (n=4)
Withdrew consent (n=3)

Y

Randomised (n=293): 214 (73%) women, 79 (27%) men |
Y Y Y Y '
Atkins diet Weight Watchers |  Slim-Fast Rosemary Conley| Control group
(n=57) (n=58) (n=59) (n=58) (n=61)
Men (n=15) Men (n=16) Men (n=17) Men (n=16) Men (n=15)
Women (n=42) Women (n=42) Women (n=42) Women (n=42) Women (n=46)
(n=2) (n=1) (n=0) | (n=3) | (n=14) |

28% withdrew by 6 mos

Slim-Fast Rosemary Conley Control group
46% dropped out or lost Zg js j?
to f/u by 12 months T e 28
;ﬁ ﬁi jﬁ, 33 Reasons for withdrawal:
24 40 47 42 Dissatisfied with randomization
Included in analysis 40 47 42 Could not tolerate diet
of participants who (men 13, {(men 14, (men 12 Dissatisfied with weight loss
completed (n=210) women 27) women 33) women 3 Non-compliant/ lost to f/u
Included in 57 58 58* - =
intention to treat

*1 excluded because of pregnancy

Fig 1 Flow of participants through the BBC diet trials

Truby et al, BMJ, 2006




@ International Journal of Obesity (2003) 27, 1028-1036
© 2003 Nature Publishing Group Al rights reserved  0307-0565/03  $25.00

www.nature.comfijo

PAPER

Difficulty in losing weight by behavioral intervention
for women with Trp64Arg polymorphism of the
f3-adrenergic receptor gene

K Shiwaku'*, A Nogi’, E Anuurad’, K Kitajima', B Enkhmaa’, K Shimono' and Y Yamane'

"Devartment of Environmental Medicine. Shimane Medical. Universitu. Izumo Citu. Shimane. lavan

Common
S reTip variant

r=0436 r=-0502
P=0002 P<0001

500 keal 2500 5000 7500 10,000 steps/day

Risk variant

Change in weight
Change in weight

Trp64Trp
Trp64Trp r=0.001
r=0.183 P= 0997
P=0363 ’

-1000 -500 i] 500 kcal 2500 5p00
Change in energy intake

'.':5III 1E.I.I]J[I steps/day
Change in number of steps RESEARCH INSTITUTE

Figure 1 Correlation between weight loss and changes in energy intake or number of steps Pearson’s correlation coefficients associated with weight loss and P
values were expressed.
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A Transdisciplinary Model Integrating Genetic, Physiological,

and Psychological Correlates of Voluntary Exercise
Bryan, Hutchison, Seals, Allen, 2007

CORRELATES OF VOLUNTARY EXERCISE

Differential
physiological
response lo exercise

Exercise
Behavior

Genetic /

Body temperature Factors
Cortisol
Lactate concentration fo exercise

Motivation

« Attitudes toward, self-
efficacy for exercise
« Intentions to exercise

Subjective experience
of exercise

Changes in mood
Perceived exertion

Figure 1. Transdisciplinary model of exercise behavior.




CORRELATES OF VOLUNTARY EXERCISE

Positive Affect (PAAS)
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Nutrition Journal

Research

Improved weight man:
personalize a calorie c«
[oannis Arkadianos!, Ana
Rosalynn D Gill* and Keit

= Patients with hx
of failed wt loss

50 patients
43 controls

19 genes

7 categories
amenable to
Intervention

Personal &
specific advice
based on
genotype
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Odds Ratio WeightLoss
(Nutrigenetic vs Non-Tested)
P .
= =

-
=

=
=

90-100 100-300

days of follow-up

Figure |

Odds ratio of losing weight (adjusted for age and gender) for
individuals in the nutrigenetic test group compared to the
control groups. age and sex adjusted odds ratio for weight
loss > 0 between the nutrigenetic test group and the non-

tested group.
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RHYMES WITH ORANGE HILARY PRICE
= N =

ORIENTATION

Set priorities for translational research

— Apply models like REAIM to develop phased research plan

— Public health & conceptually based research questions

Anticipate direction of genomic discovery

— Move beyond psychological effects of genetic risk communication

“Deconstruct” behavioral phenotypes

— Measure intermediate pathways of influence that might affect behavioral
adherence

— Move to a bi-directional influence models (e.g., systems thinking)
NATIONAL HUMAN GENOME RESEARCH INSTITUTE
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