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Title Speaker
Dr. Maryam
15:00-15:30 Precision medicine in Iran: Diabetes as an example Daneshpour
Medical geneticist
15:30-15:45 Genetic c?f Maturity onset diabetes mellitus in young Dr. Sara Asgarian
(MODY) in TCGS MD

Dr. M M
15:45-16:00 The Genetic risk score of type 1 diabetes in TCGS I Maryam H10dzam

Molecular geneticist

Dr. Mahdi
16:00-16:30 Genome-wide association of type 2 diabetes in TCGS Akbarzadeh

Statistical geneticist

Dr. Hossein Lanjanian

16:30-17:00 The Role of Artificial intelligence in precision medicine

Bioinformatics

Iranian Reference Genome Project {IRGP)
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Precision medicine in Iran:
Diabetes as an example



* Precision vs Personalized

* History

e Definition
 TCGS

* Diabetes

S\etay Iranian Reference Genome Project (IRGP)




3 era of Medicine

e Intuitive Medicine 1950s-80s
e Common symptoms General therapy

e Evidence-Based Medicine 1980s-2000s

e Bestresearch evidence
e Clinical expertise
e Patient preferences and wants

e Precision Medicine 2010s-Present
PRECISION MEDICINE

e Tl L]
: éﬁ%ﬁ_ Iranian Reference Genome Project (IRGP)
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Medical decisions and health
recommendations

Person’s own data

I’.{i: ' g E'I"“}E § Iranian Reference Genome Project {(IRGP)




William Osler

It is much more important to
know what sort of a patient has
a disease than what sort of a

disease a patient has.

AZ QUOTES




B lont Torrent
The The first draft announces that is
HUMAN GENOME o'f the e capable of
project begins led HUMAN GENOME Gsequencf:ingi a

: enome for less
[ R=senied than 1000 dollars

Craig Venter
automates DNA mabgg::: g‘; N aTt'JSf' 5’1':‘1“&%2’.;
sequencing is first sequenced

sequencing era
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“Tonight, I'm launching a new Precision Medicine
[nitiative to bring us closer to curing diseases like
cancer and diabetes — and to give all of us access
to the personalized information we need to keep
ourselves and our families healthier.”

-President Barack Obama, State of the Union Address, January 20, 2015




Traditional ,,one size fits all“ approach  Personalized medicine approach

All patients with the same diagnosis Treatment strategy based on
receive same treatment patient’s unique genetic profile




Improve
Patients
Monitori

Electronic
Health
Records

Reduce
Readmission
Rate

Improve
Patients
Outcomes

=
BIG DATA

IN
HEALTHCARE




P° Cybernetic Health

+
feedback 1 scientific knowledge base
Personalizh‘

event mining

Prevent _
Predict
optimal dete_ct

actuation evolving

Situations

Persuade !
- Precise
best known

specific solutions
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Proteome . Metabolome
- . Peptides, Oligonucleotides, Sugars,
Nucleosides, Organic acids, Ketones,
“ Aldehydes, Amines, Amino acids,

Lipids, Steroids, Alkaloids, Foods,
Food additives, Toxins, Pollutants,
Drugs, and Drug metabolites

Genome
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Lifestyle factors
4.0/ Diet, physical activity, smoking

alcohal use etc.,

Physical & Chemical factors

0 Temperature, pollution, pesticides,
1 0 /0 food contaminants etc,,

Adverse health \

outcomeand

chronic disease risk/

Saocial factors

0 Saci ic status, st
15% e

Ecosystem factors

5 O/O Global warming, dense population
built environment etc.,
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Lo © Tehran Cardiometabolic Genetic Study

The only longitudinal
infrastructure for PM in Iran



Tehran Lipid and Glucose study

Demographic, Nutritional habits, Personality, Physical activity, Drug use, Medical history @ World Health

Organization

Biochemical measurement,
DNA extraction, WBC ﬂ% Trials
.‘ < o %

Population selection 1998
Distinct 13 Tehran
6254 family

Blood

Utrine

Journal of
Human Hypertension

et Obesity

. Europe PMC
Result

Analysis and published DIABETES

RESEARCH AND
CUNICAL PRACTICE

nature

Intervention Outcome follow-up 1

Decreasing the incidence of type 2 diabetes annually by telephone genetlcs

Diminishing the prevalence of metabolic syndrome

Call hospital
and its components all and hospital report

>

2002 |

Initial Recruitment

and Survey

_¥10Z
L10Z

| 80027 |

3 Year Follow-up
6 Year Follow-up




23676 person in
4497 family

[ 1] :>

More than 600000
marker in genome

More than 1200
phenotypes in 25 years
and 7 phases
Whole genome sequencing
Targeted sequencing LT e e e
pochooodor T e e e

Targeted sequencing
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Iranian Reference Genome Project {IRGP)

22801 person in 3098
family and 875
unrelated person

Quality control and
familial relationship
assessment

1,350 Count all kind of variations

15,758 Chip typed mark>.\

3x1012

Base Pair

G

Iranian Genome Project

cases (n=1,000)

people with heart disease

controls (n=1,000)
people without heart disease

Imputation

cases

controls

Reference

o> 4> >
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O-H4>00>>
O-H4>0H4>0

Observation Prediction
AG A G
AA A A
J. ThT
J. G G
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Familial
O o
Association
analysis

Case-Control




Family correction after genotyping
&

TCG&_»&‘ 100785 | 100796

cluster_5
Pedigras name 40150 | 40150 12064

TCGS_cods 100797 | 100798 100800 | 100799 6276 100896
cluster_5 12064
Padigres nams 40150 40150 40150 40150 40150

/i

7082
11567

7083
12376

Iranian Reference Genome Project {IRGP)
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Aim: follow-up major
incident & Traits: More than Aim: Evaluating and - . . Aim: Genetic .
= prevalence of cardio- 10(Z)(Z) phemty‘c’le; coml?aring s.eve.ral Tl;:::x)%re . Aimt..Ge:etlc f Traits: More investigation of Tl‘illilts. l;l(()) re
@ metabolic-related in Ylf:sr: san surgical bariatric phenotypesin'9 Investigation o than 10 inherited genetic an
g health events P procedures years Thyroid cancer phenotypes disease l_aheiriotypes
[a) in 20 years in ears
E g TLGS 4 tors \( TCP N CFP )
L =§ Tehran Lipid and Glucose Study Tehran Obesity Treatment Study Thyroid Cancer Project Clinical Follow-up Project
® = Cohort study Cohort Clinical registry Clinical registry
: ; i . - tart: Y-+), Ongoing Start: 2011, Ongoin
.g Start: 1959(9 Ong;omg | Start: 2013, Ongoing S Ongoi » ungoing
= N: 23265 (Female 49.6%
— - N: 452 (F le 56.99 N: 328 (F le 51.89
> pedigrees: 3758 (Max74) N: 5500 (Female 79.7%) (Female 56.9%) (Female %)
g g ' : Pedigrees: 376 (Max:8) Cedigrees: 169 (Max:16) ) Pedigrees: 148 (Max:6) )
d
N: 19118 N:469 N: 452 N:328
Chip:13346 Chip: 457 Chip: 416 Chip: 320
(WGS: 1023)

Tehran Cardiometabolic genetic study (TCGS)
Aim: within a longitudinal family-based cohort in response to the lack of fundamental knowledge of the genetic variation diversity pattern in the Iranian population,
concentrating on evaluating the genetic basis of Cardiometabolic risk factors.

Data: N:20367 (Female 51.8%); Pedigree: 4451 (Max:74), Chip:14539; WGS: 1281; Genetic Markers (SNP, Indel): ~62 M

Variables: Physical examination, Biochemical markers, Medical history

Start: 2012; Ongoing

Iranian Reference Genome Project {IRGP)
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(<] Maryam S. Daneshpour
daneshpour@sbmu.ac.ir

< Fereidoun Azizi
azizi@sbmu.ac.ir

European Journal of Epidemiology
https://doi.org/10.1007/510654-023-01008-1

Extended author information available on the last page of the article

COHORT UPDATE

Published online: 12 May 2023

Cohort profile update: Tehran cardiometabolic genetic study

Maryam S. Daneshpour'® - Mahdi Akbarzadeh' - Hossein Lanjanian' - Bahar Sedaghati-khayat'2 -

Kamran Guity' - Sajedeh Masjoudi’ - Asiyeh Sadat Zahedi' - Maryam Moazzam-Jazi' - Leila Najd Hassan Bonab' -
Bita Shalbafan® - Sara Asgarian' - Goodarz Koli Farhood' - Niloofar Javanrooh' - Maryam Zarkesh' - Parisa Riahi' -
Mohammad Reza Moghaddas' - Parvaneh Arbab Dehkordi' - Azar Delbarpour Ahmadi' - Firoozeh Hosseini -
Sara Jalali Farahani® - Farzad Hadaegh’ - Parvin Mirmiran’ - Fahimeh Ramezani Tehrani® - Arash Ghanbarian’ -
Mohammad Sadegh Fallah Mahboob Pasand® - Parisa Amiri® - Majid Valizadeh'® - Farhad Hosseipanah'® -
Maryam Tohidi” - Asghar Ghasemi'' - Azita Zadeh-Vakili'' - Mohammad Piryaei' - Shahram Alamdari'? -

Davood Khalili’” - Amirabbas Momenan’ - Maryam Barzin'? - Sirous Zeinali® - Mehdi Hedayati' - Fereidoun Azizi'?
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Participants, n' 20,367

Female, n (%) 10,558 (51.8)

Age at baseline mean (s.d.) 46.86 (21.53)

Iranian ethnicity, n Persian, n
Turk, n
Gilak, n ,
Lur, n -'-i :‘w * 4
Arab, n g - ‘,_.-'_'"-!1'7 % L
Kurd, n 69 E-:, :;' M.‘*’”éﬂﬂfﬂﬂ"ﬂﬂk ‘!I'H']'-H"x I__.r:- A
Balouch, n 28 :"E':H.. :.Lﬁ '!LLM_ | ' e
Turkman, n 14 o % 9
Tat, n 13 \
Qashgai, n 3 J__Lj'
Mixed, n 103 3
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Basic metabolic panel (n=11)

Lipid panel (n=4)

Advanced Lipid Panel (n=4)

Laboratory Blood Inflammatory panel (n=4)

Test Thyroid Function Test (n=9)

Liver Function Test (n=5)

Hormones (n=4)

Others (n=4)

Demographic information (n=8)

Ethnicity (n=7)

Past Medical History (n=47)

Adoloscents Smoking (n=15)

Adults Smoking (n=40)

Self-Reported

Questionary Adolescents Physical Activity (n=8)

Adults Physical Activity (n=17)

Obstetric and Gynecology (n=73)

Dietary intake (n=221)

Follow up (n=58)

Health-related quality of life (HRQoL) (n=75)

1-Certain infectious or parasitic diseases (n=47)

2-Neoplasms (n= 68)

3-Diseases of the blood or blood forming organs (n= 14)

4-Diseases of the immune system (n=11)

5-Endocrine nutritional or metabolic diseases (n=49)

6-Mental behavioural or neurodevelopmental disorders (n= 25)

7-Sleep wake disorders (n= 2)

8-Diseases of the nervous system (n= 34)

9-Diseases of the visual system (n=31)

10-Diseases of the ear or mastoid process (n= 14)

11-Diseases of the circulatory system (n=43)

12-Diseases of the respiratory system (n= 37)

13-Diseases of the digestive system (n=52)

Medical 14-Diseases of the skin (n=27)

condition
15-Diseases of the musculoskeletal system or connective tissue (n=43)

16-Diseases of the genitourinary system (n= 66)

17-Conditions related to sexual health (n=1)

18-Pregnancy child birth or the puerperium (n=22)

19-Certain conditions originating in the perinatal period (n=12)

20-Developmental anomalies (n= 28)

21-Symptoms signs or clinical findings not elsewhere classified (n= 84)

22-Injury poisoning or certain other consequences of external causes (n= 75)

23-External causes of morbidity or mortality (n= 19)

24-Factors influencing health status or contact with health services (n=27)

i TR . L ]
#'; ‘._;: g Iranian Reference Genome Project {IRGP)
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Inbreeding rate

Blood group genotyping
HLA Haplotyping
Pharmacogenetic Haplotyping
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a8 Iranian Reference Genome Project (IRGP)

Association
analysis




Effect size ‘% i
e Linkage
5000 b </ &

=

Low-frequency
variants with
intermediate effect

Rare variants of
small effect
very hard to identify
1.1 by genetic means

Low

-
e
‘ -

0.001 —— 0.005 0.05
\ Allele frequency, T
Y
Sequencing GWAS

¥ Iranian Reference Genome Project (IRGP)




Develop PRS model

Calculate
individual
PRS in target
sample
| Stratify target 4
Large GWASto sample by PRS
identify associated
alleles

HIGHEST
RISK

Increasing PRS / genetic pmpen‘éfty
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Diabetes
and Precision Medicine

s ‘”’ e ;—;&@E{} Iranian Reference Genome Project {IRGP)




Rare variants of
small effect
very hard to identify
by genetic means

i =2 .
*% (ae) " ) (SR

Allele frequency
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