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Population ageing in Thailand is
proceeding with high speed.
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msnmetugesiaislusivagnad inAluvienduamensaiuiludos
TUseaduvdsiagadian Oy target My specific therapy Ainin wasiil
1399989 biotherapeutics a1 nsgirdsfiasielulFnwlidrendy
monoclonal antibody u3alusAuiarluuden receptor axlsing 9
wantuudumnansnielusiufianansoadrsfuindlunasannass usl
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nizﬁaﬁum"mmé’ﬂuﬁmaLaqr‘xﬁmmsﬁﬁwé’wz’i@%awm biotherapeutics
wiani] wasuuiusuiwuarddliyafidutuifodoswanistiosty fnalulad
sl q lunsiieer@niadusing q Medicine Yull (Uit 5) sgsiiidinlaidy
1514 screening 9 pap smear giiion viana lufudnge 9 waznanliend
iuiSeses one size fits all itoyastrmiaduvesansgowsn linsiu
Hluftinsuwdelinedldoglutiagtuiitesnit 50% fesldlduatuauld
vnawsislan fiuandBeanirfufsewrlulsammanisowinies faunda
100,000 AU deTialuwiasl Wosmnuathafisswesesing q wmszendild
variilunuuaseudngna ilusmyeues Sir William Osler vinlistuinly
wywdiiauaINVaY

M1efi1u Biomedical Research 1u Trend v"iﬁ]uag"lwm:ﬁ (gtlﬁi 6)

molecular biology fiu molecular medicine M&wW19E MUY

@ ;i MAHIMOL UNIVERSITY
§ ¢ Windam af tha Land
Dtz Today’s Medicine o he b

# Use of biological markers to predict health risks:

- Regular screening through blood pressure,

cholesterol, pap smear, blood glucose, etc.

# Drugs are developed to treat all patients with the same doses;
“one size fits all”
# Many drugs only work in <50% of the patients for which they
are prescribed.
# Over 100,000 people die annually from drug related adverse
events; a top ten cause of death.

“Variability is the law of life, and as ne two faces are the same,
no two bodies are alike, and no two individuals react alike, and behave alike
under the abnormal conditions which we know as disease”

- Sir William Osler (1849-1919) g
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@ MAHIDOL UNIVERSITY
Wisdowm ef the Lond
Rt A

Trend in Biomedical Research

1) Molecular biology and molecular medicine

2) Nanotechnology and medicne

3) Bioinformatics

4) System biology

5) Synthetic biology

6) Treatment: targeted therapy

7) Stem cell: iPS

8) Prevention of diseases: vaccines development

nanotechnology, bicinformatics, system biology, fun155n¥" Ay

targeted therapy uay stem cell Zadudadyuansusygsdnmslu
Ui waviFosves vaccine development #ilddaaiu 1y trend n1ed1u
molecular biosciences lunausil

aasluglusiwaziBon BududeFoswes Human genome 13udy
Uszanasd a.a. 1990 vangvindluiidonsaglinsuidierarsivinunileegiu
iluitd Aeviumanstrsdana wugdu ¥ildrusamiy Human Genome
Project faususnldluyszuitvssmeiade nefigwalndudrnw Fadu
qAL3uduYes Human genome project ALY udrnuaraniaiuses
amuile 3,000 Sumdoganig Woatlishndt 10 Dienvinerldddy
watanysaivasiluiuysd Adiiatussiiuitul aa. 2003 genome
sequence fi complete Auaiuiuatvavditli complete dwnnlifinns

wusdusening Center e 9 lasawizaeneba private sector fe Craig
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Venter fiufl NIH (National Institute of Heath®) aatiidevesigsne 4 §
Iy o uilndenn success story 98 human genome & organism
e 9 ﬁﬁafg‘man‘ﬁ' ViNB388 organism MA1Y3BY species QN sequence
wuaudy meuil sequencing house filnitaniiioogunsiings survive
#8 BGI (Bejiing Genomics Institute*) anevinueaaedilinsy woddael
nufllomaifiuniees Wadunues BGI wiunnUsewmd  BGI  Head
Quarter agiduidu Vssinedu Tueoamsidioiiny BGl  fiusemaaniid
Munuves BG wily Middle East Wusyynitorysnd funuves 86l 11
Tuafy Sheikh Auwananfufmuaiay mswimnmersnitesen
(303989 technology sequencing Wunld faanfAntuie m'i*?imé'
genome wianiivasiinshe  uywenildustlomiadlsthe vieiluld
eelslitndlumsiiovinwnedlsnns  q  fnduniifugy  dogma o
genome 11 protein Wi protein-gene interaction Wa¥ protein-protein
interaction wasdl bio-chemical reactions é’a@uﬁugm%aa Life sciences
vesdsii#iasng q Aidadu dogma o wimaluladlumsiinuidovosi
Waeuly complexity #ins 9 mm‘ﬁl.‘t'f'f[ilg'qﬂﬂaamn “ome” 3B “omics”
(‘gﬂﬁ 7)  medicine ufar@91n genome Wu transcriptome Ju
proteome i metabolome awifuinluduisiiFowes genotype
uay phenotype wifeIdos udr interaction vesluanasing q fnnm
sonlvy mousuIeuduadl vide physiology is1auiouiies Carbohydrate
metabolism Tuufjiisen glucose 1 &AW ATP wiilws g protein §eu protein
metabolism §eu nudeic metabolism wakawswiTlusiiniuliannsavs
Goukemendoutuld  wudsasmsugniunanuseluiina Geuesdes

-l s H -l o X .. .
39U integrate VivuA indleunumpuilisyy medicine fi integrate T4l
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molUSou  Life sciences mauduu  integrate  arluiiFsunsndiuiu
carbchydrate metabolism fivils nitrate metabolism ﬁwﬁamswzdﬂu
auduadody 1o wadlvuogldday pathway 10 pathway wils Wavuase
interact &IN5 integrate AupgnaamLIM Feuoueil tools s 9 uay
available Tumsfasfnuld  ueef “omics” Ao all 2wy genome,
transcriptome, proteome, interactome, metabolome, fluxome,
phenome, nutrigenome, lipidome snnsneluvan Suilfidusnmddy
93¢ uavuruavlumsiiss@nuwansita ome wiani Adoddansiowmelulad

nuonaladiusn (U7 8) stwzwmné'u%msﬁ’maw Tagianiy

o W ]

NE WM SANITR YIUANMUATIY 00UY wazum Ineduufinanainisnns

v

v > = o LV i .1 '
#9174 infrastructure Wﬂaﬂz‘s@dﬁUﬂWﬁﬁﬂU’iaqs?iﬂ ome” IaTu vNegnd

-l

-l 1 1 el é’ Lo
b8 UNBENNITU Mass spectrometer lafl meutlanunaraneyid

MANIDOL UNTVERSITY
Wielow af the Land
Cellular Complexity: interaction of the “omes”
a
: 1
| __ ~— é, Pl
: AN Z / — 1 o1 8
i ‘.)‘"‘ //‘ ) ) | m
° ‘Rx"}. ;{‘;':‘; I“toleil:/ % °‘ £ + %
P :,3-}&,& — ) ] r
> P paa e , j— T M,
] Genome ]—-ﬁranscripmme I—-I Proteome H Metabolome |—J
) AL
—GENOTYPE PHENOTYPE—"
Close interaction of the cellular systems
with the environment
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auvuaieiign wliflisnidesluendeife auvunnearaniaisney
HEIWNA 9 partner # q TiA35y lasesnvherlsneuiifiaasumemand
A3519me1u1aiy N9 Next Generation Sequencer #38 16 Colour
“low cytometer, Mass spectrometer 81315838 w§ (189579758
1eunndifug vasygin®) flog 3-0 1n3eaesduey lashifindosls
#3919 high technology annsalUldAasswls
fedntuidenansiinmerlsmnil dedd high technology
ranil franufe genomics iU practice of medicine vt lndiAs sty
730y mmﬁﬁugwmaﬁﬁ Life sciences 133192184 microorganism 14U
2ufie human being finwduiusfusgndls Gudusealadd qui 9) &
9199ui U $auTaadad 2000 Tuddsiionldldu 4 fe Tsafiaen
single gene disorders ¥ §8 monogenic disorders L% U Thalassemia,

Hemophillia, Duchenne muscular dystrophy 3v3fmauiisununly

@ MAUL u} OL UNIVERSITY
FFT Omics Studies and Technologies
*Genomics (HT-Genome sequencing)
«Transcriptomics (Gene chips, microarrays)
*Proteomics (MS, 2D-PAGE, Protein chips,

Yeast-2-hybrids, x-ray, NMR)
sMetabolomics (NMR, X-ray, CE, GC,LC)
*Fluxomics
*Phynomics

«Interactomics

*-0mics
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5,000 nilseiidulsaan single gene disorders mauﬁﬁ"a‘[anﬁwé’q;iuﬂﬂ
WgFewasmsinmlseiifanmaefudrunfendss  vwiolndngiudrl
genetic background F13wangwidl genetic background iAuALlAdy
Ameitherlsfiudaus meuadefin human genome wafueghsifin Bu
WuituswitiAvdostumsdulseuforaliiund esfiauniivne 9 udh
w1 endumeunsniuiiuouugnsosuiniuies feneerliiisadestutu
Faffluduilildusiuoafeatonty  genetic background  Fwinly
dndulatruouumeutiuvhlignsoey  mswihiandiuiifnuersarlis
aulathuouuneuiudld AusiHeluladasfrmduluanndogdu Sul
Amendnlunsneman complex diseases idrdiag amsdyil
l4ffufia n1svi1 genome wide association studies Aanisg whole
genome (gﬂf"i 10) 9 polymorphism Wg1e113EM association ALY

- | 3 oo -l L a 1 1 al .
% polymorphism svniluanivazluinsdosiulsausazagie wie ethnic

MAHIROL UNIVERSITY
Urcdom af the Fowd

B g g2 &

Number of
disease genes discovered
o I
—eleanmsasbenn ek a—
fiz

Disease gene discovery (1981 to 2000). The number of disease genes
discovered so far is 1112. This number does not include at least 94 disease-
related genes identified as translocation gene-fusion partners in neoplastic °

disorders. Numbers in parentheses indicate disease-related genes that are
polymorphisms ("susceptibility genes").
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zroup GiNgAuRENls way q ﬁﬁ‘l%’ﬁ"l.;ﬂ@?lﬂ;ﬁ Tsefiinanmsfnunlag
1351 GWAS (genome wide association study*) lsAwsnfa Macular
“egeneration \Jumsdenvassaiuain 1Hnainnsvi GWAS sanunld
Snetramilsdadudoclnddiaun fluenin one size fits all a¢ldd4n
791393994 pharmacogenomics INS1EisMBIIIALNNALTAM Rauns A2
#8304 R19717 winaviEemanerenutvaninauilandeldodad
Jose aimitouiu aududadldersgniiszdunsislm toxic luy e
se3énlny azgaeliaumennlsalny vz ihofinldodingud
-auguswiidu responder ffu non-responder witaideniiasninisils
¢ background t3ulusdnals slduuuh 9 WU Smevaussilyaf we &1
Linsuauawdedninfiuilyairely surivnesradu trial and eror
ssvavdudeitdadu personalized medicine Tnaanigludruvas

ocharmacogenomics HuAfiainefan1sNaLe funaunsnavaitem

AMAHIMOL UNIVERSITY
Wirdom af s Lund

.......

Bl=drtelied: L gt "l‘:"ﬁl-j’ & i b iy kit S

Hew specific gene variants associate with particular diseases?

- Very large scale studies of
common diseases.

- Comparing thousands of

sl individuals with and without a

H  given disease.

ATA  AIT TIT | Up to 10° variants per person.

l - Looking for frequency

differences in DNA sequence

variants between cases and

controls.

- Over 100 risk facters discovered. I
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Ju right drug, right patient, right disease, right time, right dosage fazii
anuvasadvgsdmiugiae Suiiluanumants Yselowddldaan
personalized medicine fisnnurglunun mesuudtnemeneuazly link

ar

a = i ¥ - oy - e =
fiu genome institute #i19 q Tneaw1eNQUuAs RIKEN warianigowsm

& =i

A9 NIH 1o agne18713181 database ¥4 genome YBIUYWENILAINY
vannvansuiuungiiufiugiu insy database (Frudaya*) IuTEnen
Lisgnvzadresnfamunediinngdadiung n. nilnufindsegns wie . foe
Auenil ﬁw‘hu.wﬁqﬂmwnﬁumL%'@Lniuau warilasfBINIsBNINITULUY
1y v milshiinudeddoresiinanduiumioyesily daliaunsasy
effort 19t u.oimmm’i’ﬂqm‘ssﬁﬂzﬂw‘lﬂq’ﬂﬁaéﬁamﬁiﬂ " pathway wanfedu
i §11518u side chain BnndssnilsAuerdail &1 pathway ndnd
polymorphism %3 83l mutation tAndu pathway i 2 fp19%978
metabolize 1 nszariuuisnenafosmsdnuaivuuui U9ya database
difieluatreefivnzean sndeesiiindiian (U 11) Sudfelseilidy
Stevens-Johnson syndrome %3831 Toxic epidermal necrolysis 981y
Tuuauuien ershduiléfesuish Carbamazepine Wiulmiiduiniase
W0y pRRuABnSNAigaley Suwuiamueaviseylsing q Aildareluns
fnwamea naraudutuin sufifannnsuiendail Fwaanmsite
v93 Chen (Yuan-Tsong Chen®) (31]*?'5 12) Fnwrnuiiuioudanaednd
polymorphism agjﬁ gene fu HLA-B*1502 il linkage way associate
Aunsuiiend deulneenn@inwinning muﬁﬁﬂﬁm%'uudaﬁﬁwmmmﬁé
W9 (ans1915¢ 9933051 viAdena*) uviiverdeveunnu wuinil

association dauluaulne witmelugaudiulinngin Caucasian fu
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50,000 new CBZ exposures for Thais
(0.25% = 125 SJS/yr)

1,000 Bi/case = 50 MB for test
400 000 B/1 SIS

Genetic susceptibility to carbamazepine-induced cutaneous
adverse drug reactions

Shuen-lu Hung™ , Wen-Hung Chuag” ™', Shiou-Hwa Jo
Yun-Ting Cha ; ", Mer

- Wen-Chiah Chen”™

3 suan Chan
Chun-Yu Wel", YirHu Lou®, Yau-L Huang"
ng Ln™ and YuanTaong Chan®

hik™, Wiy

Tl Asstciion of HUA siits with cartamasepes ICBE e dutad catiecmns adverss reactons

o3 st ST an d

CBZ-induced SJS/TEN strongly linked with HLA-B*1502 in Han Chinese but
do not link with other cutaneous reactions

Pranmacogenetics ang Gy nemis S50, 183w
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Japanese 1ifl association uanslfiiuinns@nuilusedu genome 1384
184 ethnic group 1394983015911 deep sequencing SA21udFgyun
wsrginnsluvimunfauianiy paper 9 report wuadl polymorphism
il sne (single nucleotide polymorphism*) frilly population V894"
wauanIusliwelu population ¥8u57 9199zlilAnueauI gene
Fulsifinaandadey wi marker fisldBonunldmunzan mse
polymorphism 1u population wasis1taeninludn population wilsfiien
Fnwn Aldduimumannvansue sy Adudcidud fuunnisidun,
wiundnfuded William Osler 3l5u&adufifafiurvanisfinviniedu

phamacogenomics (g‘i}‘ﬁ 13)

MATHDOL, EUXIVERSITY

“If it were not for
the great variability

among individuals, _

mEdiCine might as Sir William Osier, .1.89_2
we" be a science and Father of Modern Medicine

not an art”

sUlfluguiideann (GUR 16) dle 2 Viriuan Aeguvesnm Angelina

v

Jolie NAans w3107 lilAUn U wasTuunees Time Magazine fised

w5123 0978 strong familial history 98sn15i0unziSaauy wideadule
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;i1 mastectomy Fefifulandiiddgunmszadldiou aavied
fgyAefoutiulylldidunvdie Fonfiounsffien fauiivsyihves
81 979 Wunsifasiuuudnaiveiquilanunatewugussdu BRCAL
audssienisiinuyiiwasauiunuud (sU% 15) muiramaydi
orophylaxis mastectomy vy FuiBudaud challenge 11NN
sawaueezveniIvh daumundninuesliilulsalylng wiamae
411 prophylaxis mastectomy Aa umuN1dninlasae ludssmaagag
anfgowinm vidnuseiudeludemneaudilidulsawinusisimsasyin
prophylaxis mastectomy
Snatnamilsfionsnsnifiedunisnnounsen (Uit 16) vhdululse

Thalassemia wa s Hemophilia aauiimaluladvas next-generation
sequencer 11 unufinededliy chromosome analysis o¥lsaing 4 $udl
au3ald DNA gl plasma 1fu free DNA fiaglu plasma udsluvia

Angelina Jolie undergoes double MAHIDOL UNIVERSITY
amirews Mastectomy

L L

Hindum af the Land

Ceamim

THE

ANGELINA

EFFECT
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9  MANIDOL UNIVERSITY
%ﬂ”‘; @ Wieadnme o fe Larid

BRCA1 mutation carriers
Lifetime risk

Rec_qrr_ence - Breast cancer

= {early onset}

« si._ Ovarian cancer

= [

{Antonipe A, et & 2005}

MARROL UNTYERSTT

é}?‘ﬁ S et of siver v

FreTs PND for Down's Syndrome by using Plasma DNA

i Iatarnal Blood

disomy




sequence Laawss anunnazvanldfnidumi@ulasunioly vl
- LY " 4 1 = ! el .&’ !
2#ealuiang amniocentesis 1AziFoRual 10 38 delUnds sensitivity Yuey
U pregnancy week 14 10 dUa% 2 dUsv 16 Ut ansausnlein
SAntuanddulasuvdelils Wuwaluladfintsuism Sequenome M
=l w ) 18 ¥ oA o oa T v o o L i
Stanford ifalasfiu Lifinauudmiods Sasifi-lasduidwodvdns ud
L 9 . -
seluladidl BGl wanwaridnsn survey MUssinelvafilanifin 800,000 Au
v w | e <4 w =1
dwninennausimallanaiduanidfulasuviteiilegldmeluladveuen
sesosiunliaenagliunfsivion wazarlviruuvinau Tusawinlyg
= & o 1 o w [ “ lﬂ "
wstgwudunfunanunudn “gimivssmemnandudlaug $o3 policy
wiveniuudals Asefenfululsnenfiduiu pnanseiflubeud
TWUIAN WL IUIALUBNTNNNTLLENATBY next-generation sequencer
WaanATene anasnseluanitlia sample 31735199500 19810 1ATDY
- 3:' d & S I 14
next-generation sequencer lUssfigunasnsel A3swiiveniilids sample
= ‘ i 'R < & P | ]
anFgwiaanseivsen” BGl venbiiinwvenasedlundlinlou suliidu joke
widguniefiluauaiein waluladidanieuiafiznaiusnagy mass-
throughput a4z detect genetic disease 1/
= ] o e = < ol w [
2NDUIUUINABIIDIYDY targeted therapy WuSofisianin Ausn
Ao Gleevec™ (sUN 17) lwiTnsiilu case A79619983M135W target
] @ £ o B o ) = o "
therapy insnis3nsnaneviugivibiAndulsausiSeiledidn Chronic
myelcid leukemia \iRa1n crossing over U84 gene M138n71 Ber-Abl
R C— . Xoa . Vo & uoa Y]
wis1zagtiuilodl fusion A39liiiaTu crossing over uailiielusAusm
TiAntu wanmsAemorisAleily block wolu block wadh differentiate
1¢ Alaiifu Chronic myeloid leukemia YuAaviu198In15AUNUEITITE

Gleevec™ dhilidufegrueay 10 nUud vhiiuieviseumaia valu
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onde vaiziny concept wuuil AuflU explore pathway sins 935N
Multiple lymphoma, Chrenic lymphoid leukemia, Acute leukemia,
w38 MDS (Myelodysplastic syndrome®), Polycythemia vera wanfiugiedl

|
=

AndadngSaeued targeted therapy vinttiae 1sAagiang o

- o NLARTDOE, INIVERSITY
Gleevac™ - Spacifically Targats it hediond

An Abnormal Protein, Blocking
its Ablity T Cause Chronis Mysioid Leukemia

Chromosoime 922
translocation

Brr-Ahi fusion proin Berfhl fusion mroten

Normal &

DR

= ool P Loy . v
dnetnmilsFiaiiasas gene therapy (5U71 18) Aeudiinanglsa ua?

|
=

Al fa gene therapy Baveinludnnis noudily retroviral vector
w339 vector 1 integrate iU promoter U89 oncogene wavinliAL
Duneddolng wdean 45 Il wrnoudaudou wiuilagld

retrovirus LUaaumH lentivirus ﬁﬂauﬂ’sﬂuﬂ ’mu‘mﬁn LLlJﬂiSﬂfI

Thalassemia fAvilshinewials lnamsvi gene therapy Lufy
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3 Fovd s cf v Lol

1 Catiz are rermeced L 2. Irthe laberatory
fran pat it $ B viFUS 18 attered

i s that BE Sannot

«’E‘ r&pruju.e.
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5 s from the patient
pecarne genetically altered

sULL0u17815n15UNNEA0315875 New England Journal of

Medicine Wuntansiaeiunmdilusuld wavazsassossudae Yul
New England Journal of Medicine d%de “Genomic and Epigenomic
Landscapes of Adult de novo Acute Myeloid Leukemia”, “The
Beginning of the End of the Beginning in Cancer Genomics” Aennais
futlugssiuves genome numias ludswaansidedvlse nsinelse
TumsansAdunsansdmsueurtaly 1iun Time :\Aagazine wNIINNS
Soanard future medicine #8457 aamwuum 289784 Fetus 1399289
Traudls “Genetics the future Is now” LLanwuaﬁmumm'*ffwmi’ IQ
gene fionmsditeRfa audnd frdivmey wpedyrfaslivds Afinuyud

AnAY 10 200 inudrsiyweytfiazogfundasls dnamaanviewan

U
ey o

wEdiS0sfinudundntudn 910 project e p.A. 1990-1991

v
@R |

welulaBaeududusdredu amuussna 3,000 Sruwdey led aa,
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2007 Watson 165U complete genome a1 lon Torrent (5U# 19) wiaw
T cost wpenTIST whole genome sequence at1lsganal 50,000 Wiy
wiSuiiynviruidcogluiesiidu 5,000 wivy aunsnvsverh whole
gencme sequencing 1ﬁﬁﬂqmﬁﬂ subject iy 10 cases #OT8MED 3,000
wisgydaldlae whole genome sequencing 910 3,000 3 umisguile
Uszana® a.e. 1991 nevilasmdoieaud 3,000-5,000 wdsguindutes
firuauin ‘Ao Watson JBudninermanssetalua vnaufesinivily
Ay genius AULID double helix mauf.’?ﬁ whole genome Y09AMULAY

anazgaulawsdoyaamliinu public luu” asen1in Watson szmeu

|
=

a8ndls mman1ine Watson finautiony 90 Dud nevdr “deyedlaly
Foyavoun Hudeyanasesovadh festuagiudin 4 Tevseulfame
wiolu” wiveninludayavensega Watson ﬁa%uagj:ﬁ'uiﬁﬂiai_lﬂ%'?%
venlvilameniold sequencing technology Suvilimnatng cost anas
Tngianraeade next generation sequencing wariiu paradigm shift
Ty Biomedical research Aasifuneneil (5 7 20) 910 Structural
genomics A1d4417¢ Functional genomics, genomics LY proteomic,
map-based gene discovery 1 sequence-based gene discovery ©Ala
310 monogenic Wy complex disease 5U§Lﬁuaa°ﬁ prediction i19%
Anduluawien wililduenineuiatudelug current practice s
history 417ufid gene analysis 619 7 fanBould diagnosis AegNa wa?
m‘smimﬁuﬁaxﬁuaejﬁ’umﬁﬁaé’wauméﬁwﬁa i Retuilovaredi
WS TET FoA WU ban vsvmTlede 23andME. euasduuInin

aulneaunililivhaiuegiitdi au Ph.D. fumnidvendesndinie Aedau
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awrihdmsesind sequence ve3151 Tnslamizagedafuaninthuauday
wilafunziadiun wdrassemuseiniidduivieowan delush
sequencing taelsilu §1vin assay sequencing 3,000 wiegyanele wusn
3,000 Wi 23andME Wavinrswuuidiuannaunsesta FOA
Foadan intercept vanilaily wuuiltaiduuinismennsunndatnamils
desflivilouduidieu medical order #iosdl prescription (7518 luaeT®)
fasgngiuly meuduimuinnines lesasnnvinidsldian dudennieds
DNA T 1wnfuuimsbivunias [uidesdt FOA Wu intercept

snagrandaffonnlddne agituinf Children’s Mercy Hospital &
Clinics ATl4T18719 4 8A8a9910 conventional #7199 91A 10,000 WTegy
widla 600 Wugy ndiglé’ 3,000 cases faTTulY 30,000 cases drlane
#9 9 awwAsuluidied genomic medicine Wi (U7 21)

fonufignauagenriifessls (U 22) Aewdennriwieluisee
Wanudu gene passport nialyl identification uwuﬁ%m’flu@ genotype
udhe nanluaumduemarguinigndesdoll seuiliGuiifuiaeiadie
seluiianaaziliu gene passport iitelaliiinaufinwann insurance w1l
avsiagidunAnatasising nansUssuduTgfuuees insurance
s waildmeulegsidnnnsdedn premium sing 9 Suillunsiadenig
e flasidvannfnsesiinssiean premium winnin WANINIUAIL]
I¥ognslyinaug dilanuidsnnnnii feedessromnnniy fadudrowdil
AMUVIIELIN AR

n3henA wuusu beta-thalassemia trait avusisuiy E-trait (Hb

E heterozygote*) iy counseling AUldwaInY HuUBNLALAEIN
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i MAHIDOL NIVERSITY

iyt of i Lasoniad

impact on Childhood Diseases Detection
Current Diagnosis vs Genomic Medicine

«««««««««

Testing at CMH Today Genomic Medicine

« $10.000 per patient « $600 per patient

» 1disease atatime » 519 diseases at once

+ 3,000 patients tested « 30000 patients tested
annually annually

+ Turnaround up to 12 » Turharound 4 weeks
months + ~80% are diagnosad

v ~50% are disgnosed * And can discovar new

pauses of disease

“W“ %mﬁmz CURIES

y MAHTDOL UNIVERSITY
b Wi aaf b Loon ok
Frakazacwic .

©T Questions asked:

a%

- Will we all get a gene passport?

- Wouid this influence insurability?

- Will a family still be able to eat the same at dinner?
- Will you have a free choice of partners

- Can we make an ‘ideal’ human?

« Don't you find this scary?

What would be the best way fo enable a smooth
introduction of fufl genome analysis in

heaithcare?? 9
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Tiaszy3 hemoglobin E 20 ni1efidud Willasiy 30 ninwesidus
vouLiy 44 wWeosdud a3und 50 Wasifud wmsizdaandy beta
thalassemia trait lussuifuanvesuunuvieansagiun quillenanedi
W E-trait fanesionds agnaililudy findrfigafeseludnafites
complexity 984 gene @14 4 Tngiawizaensds cene MifgrfuaLaan
ATNEY ATNEIE 1T1azaT Iy wET eugenics Tusnldlua ideal human
Rg9Tg

Wemsmrveyaiaosduiosvils Sududonfivmiesnndenis
intervention ns4il e Craig Venter mnudiSafifurnilutag 2-3 Iiade
138319 organism Tnsilnensdanssiynedriuslunasannaomun
ive DNA ynduaiidanssidunlunaeaveaes wilddiluluwaddn
wwaduileflien nucleus aanly uaransn synthesize way survive 18 1y
synthetic organism 15949 success story 494 Craig Venter @al¢n15on
901161 Steve Job U genius M9iu Computer Science w2 Craie
Venter My genius n1edu Biotechnology (gﬂ'ﬁ 23) ﬂmzﬁmwﬁmaﬁm
synthetic biology 1116¥ contract fiddy 2 301 990 ExxonMobil 93
@319 synthetic algae fivy capture carbon dioxide gndemis ¥in AU
National Institutes of Health Wag Novartis ¥11 vaccine development
Taamsld synthetic biology waniiRidunTs success Mgy Craig Venter
iU Synthetic biclogy (5Uf1 24)

Sndunilifioiseses GM uanlFduidesvas GM food Asfigeanlu

3-4 Yk usnAaiiasuss GM mosquitoes FuiSasvaainatids vanevinuly
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First Replivating Call Driven by Synthetic
Ganome Created by Venter Institute

Man-made Genetlc Instructions Yield
# Living Cells for the First Time

.creation of a seff-replicaling bacterial call driveni iy a
synthetic, computar-designed genome. They chemizally
synthesized small pieces of the 1.08 million base pair
chromosoma of 8 modified Mycoplasma imycoides
genome, stitched the piscas together (i yeast), and
neartad the ull lzngth DNA Into 2 Mdycoplasma

| zapricolm racinlent ceil

"This is the first self-replicating ceif on the
planet to have a computer for a parent,”

qes of syrthetic {top, expressing blue reporter
genes) and wild type {bottomy M. mycoides strains

Seience, published omtine May 26, 2070, doi 16.1126/5ciance 1180713,

Py MARIDOL UNIVER MITY
e af dibe Laind

simuzab

JCV1is currently working on two projects using
the technology: Partnering with Exxonhkiobil 1o
make synthetic algae to capture carbon dioxide
and produce fuel,

and a project with the National Institutes of
Health and Novartis on vaccine production.

"The first application the world may see could be
as soon as next year,” said Venter.
SCIENTIFIC
AMERICAN"

Craig Venter

xplains How Pond Sowe Will Save
the World

.
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wzduineda uifinnsin GM mosquitoes Tunaaauiivssmmuaide
Wouthuin nglifiaulneviedguialneynerlsdnogie Tuadilisiude
arls msnzdninidymmiensiesmdearlsanag anuun Ussyeuly
Uszmdalnenetafitgwidae 197 GM mosquitoes lunagauluyssineg
iadelagininermanivnsinguleeinlifidonas f91ily Sciences
news WituLes

Snegrmilefieiioswas chimeric monkeys {gﬂ‘ﬁ 25) auriimalulad
19014 cloning 384 IVF (In vitro fertilization®) 304 stem cell 137
@nsoveii chimeric Astusnld Snidemilsiludanimesnnfifedos
499013401 DNA %38 stem cell Ay human material wlulaludn? suil
Wudeslugiwsnzdanasadng artificial organ, regenerative medicine
wiinsyiansvaaeugsns 4 yneutesimuiiazainusludaivnaes fien
vosnudluldluduas dfludesdinuldvhnisveassiu

snidestadumlavasmsuseyuiieswns stem cell lispayniieh
Fundsonasilugiimednulml 1 bideedudesves embryonic wis
adult stem cells Aa7i1du potential 984 stem cell therapy ﬁ‘qﬂﬂu
i ¥l Yamanaka 165usieta Nobel Prize o 2 Jriou widsiilu
damuognariniuilineudmiunmsussqguitnyauunlusisield Ao

as o o & w ] & 1
stem cell therapy aaLﬁULimwﬁmﬁm&ﬂ%nuaq Naumenisinaeluaz

=

il standard protocol Tun1514 stem cell lun1s§nuilsaazlssng q 4

o o & a  w ¢ v =
ﬂﬁmﬂ’aamnﬂqﬂu%m:uﬁa N1ILBINARNUTYVIUTIAN stem cell ‘Vl‘lﬂJll
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Worid's First Chimeric Monkeys
Hesgearchers have bred monkeys derived from six different
maenkey parents.

By Jef Akst | Janwary 3, 2002

Reoku and Hax are the Japanase b and Hiex are bwa of (e e chimers morie

and Greek terms for “ghx” eoppain qenetie il han fon sx avolkey embiug
and Source . Oragon Haadth and Soence Unversity
Chimero

= = ! w ol gy I d w1 ey P
'ﬁ@ﬂ%ﬂ\iﬂrﬂm?qu’?ﬂa?;ﬂﬂLLﬁgL{Ju‘ﬂa'ﬂﬂnlL@JE]L?'WEI%“ﬂLL@'JYP’]@@UUHFEE? SRR

baby on designed (FU7 26 uay JUA 27) dullfoisypialsa wanuIngn
= L e ! sf I & 2

A9AIAITUFHU mature WINNIIULAT L31EI1UIT098NT baby on dasigned
A1AvIRREe 180 v3a 190 wufues lofisos 180 vntuiliviviae
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mitochondrial vaseuUnflddinly arseesduldln ddudaslugi FoA
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® Baby on designed? —

Mitochondrial manipulation—that
would prevent the transmission of
certain rare diseases and perhaps
address some causes of female
infertility.

Three-parent in vitro fertilization:
gene replacement for the prevention
of inherited mitochondrial diseases

s bt R

}1 THOE UNIVERBITY
: st of st Lamad
o ,'
T

Pronuglaar transfer technique. Reproduced from Bredencord and Brauds (18), with
permission from B Publishing Group Lid.
Amato Three-parent IVF Farti Sterl 2014




mitochondrial £ mutation sl LHON {Leber’s hereditary optic
neuropathy®) diseases Awetoanluidy ledvalsudaluvasnifunauda
.91 mitochondrial veseuUn@ladniy widl fact eghawmisiduarussafe
1958 9 wdlull crosstalk $8ue mitochondrial DNA fu nuclear
DNA nsfiian mitochondrizl DNA yanafienslaidly crosstalk ssvs
mitochondrial DNA ﬂaam‘maﬁam AU nuclesr DNA 1esmeLazLid

[=*

Husgiuezlustnilslifilass msznnaunniaus diseases pgneifi?
8. ot R . . ¥ %) dud o s .
AUT Biomedical sciences dulduaigmnsviiglvasnuAua Life
sciences Suluflorlsd stand alone 19192599289 molecular libraries,
engineering, research v¥lsA19 9 nanomedicine Suazilu integrate fiu

valm (3U71 28)

& . . ; @ AT ey
mn Future Biomaedical Research
e ';'éiguag;er Ea :
o Hesnghesingthe - Lbridigs | Buldng Blocks,
Clinical Piinical Bessarth and hmagmg BSOS Palhaus
Enterorise . Boews e Andiiote
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~«&5 Skin Aging Studies & "
= P&G Beauty an early adopter of
genomics

= MANY experiments designed to
explore how skin-related genes
function and respond to ageing
and environmentai stress at the
molecular level

= Map gene expression profiles of
young vs. aged skin to identify
differences at the most
fundamental levels

* Goal: identify ingredients that
can “reverse the signs of skin
ageing”

U‘B‘ =

LazAsfiddyfiandoites biomarkers Asunaifiulsn wagnas predict
#ne 9 ffuaslalleifiesud blood sugar chemistry uing#v microRNA
g clinical use luns predict Av51ulse coronary heart 1389903
Lu¥21U more clinical use of NGS (next generation sequencing®) for
disease diagnosis d11¥y diseases diagnosis ATSHIIMA LR BGI 187
w3asluFan wWu §1dnBaundad anomaly 91 Children Hospital i
Philadelphia vin NGS wae Lifeslulaniiiay cene ud1 complex disease
LitsBuumny anudulafings Parkinson, Autism awiianudilasnn
Funrely 5 6 Ydaned targeted therapy 1814t 1303904 gene
therapy tuazduasawniulunatelse personalized medicine vgid1d
practice uazfinlu@e clinical use of stem cell products 315180874
Tushasiely Sndunilsfiedasas cenomes fu environment sa1eviuena

AuUUATI1 microbiome Gl (gastrointestinal*) tract \Teileg Gl Audps
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What will happen within the year 2020?

1) Single cell analysis: genome, proteome

2) Synthetic biology/synthetic organisms

3) More GMO organismsifoods

4) New and more specific biomarkers eg. miRNA...

5) More clinical use of NGS for disease diagnosis

6) More understanding of complex disorders: DM, HT..
7) More targeted therapy drugs and gene therapy

8) Personalized medicine in practice!

9) Clinical use of Stem Cell products!

10)Genomes and environment eg. microbiome, o

nutrigenomics etc.

AILANITATINTEUU immune 9895908 TUifgteaiy obesity 1gItaaiu

. ) S w b e . . = =
ageing process A8 WaLBNEUNUIABLIDIUDY nutrigenomics LT U

s

oulifl predict T1avifndunisly 5-6 Y4

ﬂ‘ 5. 1 al
mouf Human Genome Project UsemaAlvneay sequence udeiuian

v

U139 Aflauvintnstiu luue 9917 genome e#l L3899 genome
1Yl genome W89 microorganism Warh genome A9 vianasdiuifuy

£

wnny aavheilildfusudssnafdundniu adssnuiulieguas 9 .
(@rdnvrunaiznssuni1sITeuneyId*) vio ame. (@rdnerudaug

[

Ingmansuazmaluladuverd®) Uil (37 31) veduuneinsdesyys
(mans1915de9gns gnse™) fgudeideuy angdaniivindnignansala
YU genome 11ud2 wazdufrdsazansalvuuiu stem cell saludn
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“There does not exist a category
of science to which one can give
the name ‘applied science.’
There are science and the
applications of science, bound
together as the fruit of the tree
which bears it.”

Louis Pasteur

yarnduduvinuduImsiateviig (GUA 32) smedn nai
science oty applied Wiy Fausdnsyiis vaed Urawnes
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