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Cancer is an aggressive disease and is the major
cause of death worldwide. There are several factors
involving in carcinogenesis and these factors cause
cellular genetic alteration. Consequently, normal cells
with genetic alteration transform to cancer cells. Normal
cells have strict regulation of growth to preserve
appropriate proportion of cells. There are 3 processes
influencing on the proportion of cells (proliferation,
differentiation, senescence and apoptosis). If there is any
factors disturbing these 3 processes causing abnormal
growth, cancer is occurred. There are 2 theories
proposed to explain carcinogenesis (cancer stem cell
model and clonal evolution model). Presently, many
evidence support the existence of cancer stem cells
discovered in many types of cancer. Cancer stem cells
are believed to cause tumor relapse, distant metastasis
and multidrug resistance. Hence, cancer therapy focuses
on targeting cancer stem cell population with targeted
therapy to specifically get rid of only cancer cells and
have less toxic effects to normal cells. In the next
century, the trend of cancer treatment is personalised
oncology, which evaluates the characteristics of individual
cancer patients to receive the most appropriate drugs
with less toxicity rather than one drug for all patients
who have similar malignant disease. Due to the fact that
each cancer type has variation of genetic alteration and
patients have different causes of carcinogenesis.
Consequently, patients with similar cancer type have
different levels of disease aggressiveness and different
levels of drug response. Prognostic biomarkers and
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genetic test are used to indicate appropriate treatment
for cancer patients with personalised medicine.

ﬁ‘%Uﬂ?uﬂ{LTﬁ’dﬁ 2558;30(2):175-183. ¢ Srinagarind Med J 2015; 30 (2): 175-183.
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ﬁ]ﬂmwmwuummmmaanumimnu 2139
(carcinogenesis) mnum‘mm&lwuﬁmﬂ"uu uatl 2 e
A8 oncogenes WAz tumor suppressor genes lag
oncogene 3% Lﬂmuﬂnn‘nmminmﬂwuﬁLmelmuu
ﬁemdwannmﬂﬂmunmminni”nuln \Aan1saie
Aauuzi3ela (tumor formation) LT oncogene UNNTHA
fNINRTN growth factors |6 Lo% platelet-derived growth
factor (PDGF) mmmsnniwnuslmnﬁmmmu‘[nn
RaUnd@la %3a oncogene LNITHAENNNTOEINS growth
factor recepor ﬁﬁn’nm’m’ﬁniunﬁﬁmﬁ’]ﬁLaa lag'ls
@adn1y growth factors la 9 u’miw@m ‘Ij\‘i oncogene 3 1T
ﬁlumﬂuﬁlumu (domlnant) mmnumsnmﬂwumaa
InAadn oncogene W89 allele annﬁ]vmmmnﬂn
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WaaNNAaUN& e 7*? &1 Tumor suppressor gene Liu

Suiiinndalstuiiniilumssudmaesaidula
2a9Laaa (cell growth) wazfusamsiiatauuzse wind
msmﬂmsﬂmﬂwuﬁwlmum MlAlTaainams
mmmimimmﬂwwami%maaumnasmmuiw
Aadndly m‘mmm‘wuﬁmaa tumor supressor gene
uaﬂwmﬂﬂmmu recessive WUNET MINANTINABAUS
Yos3wAalwdins allele 1@oq uga3n allele ﬂmﬂaa
allele finfiaz mmmsnmmu‘l,umimUﬂumﬂmmLmﬂm
saaadldatadidssaninw lrsliiAeauialng
Lﬁmﬁ'umﬂﬁmauimawmﬁ Goin azdaafiams
ﬂa’mwuwaa tumor suppressor gene 1um 2 alleles
'«Jaa‘vm’lmnﬂmwwﬂﬂnmmmnum‘mummsmmL@nﬂ(ﬂ
vagiadrinlwiAnuuziSeduan (carcinogenesis) §ti
TuaufidienugoslunmafianziSsass tumor suppressor
mutation 7 le5UsenannanWandud lutszazam
maammaumsmmu’tmn allele e mutatlon 15
“ﬂﬂlﬂLﬂﬂL'ﬂ%N“’Liﬂ“ﬂ%&J’] e lsfianu J uanmwgmmmﬂ
haploinsufficiency Gmmrm mutation LiNe9 allele L@a2v83
tumor suppressor gene Andufisswaniazyiliiiodu
uzi3eduanle ForznuluiudifindriAsadeetiunis
FouuauaiEue (DNA repair) usznInausuedoniue
fanulFune (DNA-damange response)”®®

Prospective aspects of cancer beyond the 21* century
MINBIUL Li\‘iluLLuummu (conventional therapy)
ﬁa %ﬂdﬁ]’]ﬂiﬂ‘]&ﬂ@ﬂﬂﬂ'ﬁN')@]@LLﬂ’J Nﬂﬁil‘lﬁﬂ%ﬂ&lll’]‘u@]
‘Vi%fﬂﬂ’]i%’]ﬂuﬁx‘i %awammauauamami%'nmu,‘uu
conventional therapy lowaldd Nﬂ'swmaﬂmiﬂmau
‘ﬂ’]ﬂﬂ’]iiﬂ‘]ﬂ’]LLava(ﬂﬂJNﬂﬂ‘S YliJ‘ﬂ’mﬂW‘SiﬂB’WNLL‘LI‘U
LQUUWﬂuLLa‘”LLUULiaN Luaamﬂ conventional therapy
msaanquaam"l,uum’mmm%mmﬁnaa@ummm
ye L%GﬁLﬂ%Lﬂ’]%ﬁJ’]ﬂiuﬂ’ﬁﬁ’]‘:}’Q LL(ﬂ'ﬁNﬂiuﬂ’]i‘ﬁ’]ﬂ’m
Lﬁnaammmmmammaﬂnm (active prollferatlve cells)
(ﬂd%% Lsnaaﬂn@mmmmmammamaw Z‘lﬂﬂ’]ﬁ)ﬂvl‘l.]
A% ﬂm}uuwaﬂmuauuauumﬂmﬂmmiuasJ
maumaamumm@w Lid ‘ﬁdLﬂ%L‘ﬁaaﬂﬁJﬂ’]iLLUdﬂ’J‘ﬁ’]
(quiestcent cells)?® Favin IiradauiniianziSeseadia
NNIINBIGIY conventional therapy udarialiiAausse
Tunlnaniornldiiamsaesawan wlwnasinms
TNEULIIUUY conventional therapy lai'ldwad ﬁdifu
ﬁ‘ﬂﬁ]uu‘ﬂdwﬂ’]iﬁﬂ‘]ﬂ"}ﬂ%ﬂ’l’nw?JW@J‘H;’]’Jﬁﬂ’]iiﬂ‘]ﬂ"]I‘Sﬂ
N”LiﬁLWGY]%”ﬂ’Tﬁ]@]L‘D’ﬂﬂ@]%ﬂWL%@N Lid Y]']I‘Iﬁuﬂ'ﬁiﬂﬂzﬂ
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LLuummenw (targeted thel'aples) Lﬁaajmﬂﬂﬁﬁmﬂ
La‘wwwmaamummﬂu aSaviniu Taofuansznusoisas
ﬂn@lauq Way iasaNaT9LABInIaNanIzNUININT
TNEY AL m’l%wﬂwwamﬁnmwmm ZAANTIE
Y]WWEIJ’]’]WLLa”ﬂﬁiLﬁ&l“ﬁ?@l“ﬂaGNﬂ’JFJN“‘LNGGVLQ Wi NNY
WAIKEN trastuzumab eﬂﬂ"ﬂumﬁnmwmw 2139 LN
vm HER2 overexpressmn luwﬂm chronic myelogenous
Ieukemla 3 ber/abl LLa‘”Nll’Jf;l gastrointestinal stromal
tumor ml selective ¢-KIT oncogene actlvatlng mutation
fmsldenfisuwae fe imatinib 1ueu’® aariis R R
$1iluagreBenezdas@nsiisany molecular biology
vaauziisliidrladuangs weiluiunulunmsily
Wannsinwuzisda Wluawaa

luqﬂﬁmamﬁ 21§l fmsansndua TR iuNzSe
a:mﬂ"s”'mm'mLm‘va’imiﬁ'@umms%'nmaJ \39881901N
EeDn lunsguainsiue L‘NmnumLqumUuLmu
personalized oncology mﬂmu nanfe personallzed
oncology Fnannisunanliinesduuzseiduton
(solid tumor) HIDNLLTILRO (hematologlc mallgnancy)
uziiaudazrfialudiioudazauaziansuziianis
Lmnmanuaaﬂvlaﬂmwuaummmm‘sm@w 21390033
Manivadlsa m']mmnwaa“[immwmmauauama
My IEde suadiinianiansansuss 9
lunﬁi@LLaiﬂmwﬂawada}"]ﬂﬂ@niiwu i duuyuy
personallzed medICIne Iﬂ&lN‘L]’JEJLL(ﬂa anazldiunis
RITONMISNENT N @aw'ﬂwﬂmuw] Fananms
luﬂ”liiﬂ‘]:mLmﬂ@mmﬂﬂ’lﬁﬂw’nmu conventional
therapy 889&WEs tiasanmssnnuuneaduiiuls
masnlasldanfisnmnsiudlsniug wigtheynne
wilauiunua udanuiludagdu mldnudiwnds
WAL mu@ummLL@ﬂ@ﬁdﬂuaanvLﬂluwﬂayme LA
Salinameinsuutenayliilanatuaciarlhiaa
mMizunsndasnnmainmdaniiedis nMainsud
WU personalized medicine ADINIIDNNN W UZVDY
dnlsaluudazan (characteristics) WAzl Tz adednd g
LwaL‘]_]u‘ﬁaﬂﬁ’luluﬂ’]iwmitmﬂ’lﬁﬂ‘H’W]L‘Iﬁ&l’] LANFNTL
Hilhsudazan Hifadudag 3 g9 i ld S nnsld
personalized medicine lunsguainm filpuzis da

1. mi@mﬁnlm’lmmdwuﬁmam (genomic analysis)
anufmimasui i lusSeiadnn i
lugthoudazauazlanuuandsudsriwlunmananowug
‘ﬁiﬂﬂ’l’mNﬂﬂﬂ@l‘i’l’]d‘wuﬁﬂiiuLLGlﬂﬁl’NﬂuaaﬂvL‘L] LT %
°nwuaﬂa:rﬂ*%ﬁumlmmu‘[maﬂaﬂLmﬂmaﬂuaanvl,ﬂ
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lugihsuziaduuudazaudinaliuziiirdadoaniu
1u;§ﬂaULL@ia:sﬂUﬁmmauauad@iammﬁmamﬁmmn
gnanuaan’lyl w3edl progression va9lsAuandanuaan’ly
lugihousdazng®

2. ﬂ’lﬂﬁﬂ’ﬁ]’lLW”}’“LLuuudLﬂ’l (targeted drugs) ims
WA Nz aSudtalwinalumssuwslunstud
J8Nsuwzaasnnse wnlwaanadnafssannssnmn
wastiulszansnmlumssnenanniu®

3. mithsblialasmIaTaszauluians (molecular
diagnosis) imsnamag1sunlunaianIamasay
Tmaqmﬁamﬁﬁaﬁﬂ leun mIaTaieiuin M
MILEAIDBNYDITN (gene expression) Ml
mimwmimuzma"l.aﬁsme] (metabolites)® anilade
faymuagiinldimaswaimssnenlsauzsadn
WUL personalized medicine

miﬂLLaiﬂ‘mwm HNZLTILDY personalized oncology
o fdafdnandalumsRiesandanenfinanzauuas
Mﬁﬁ‘va‘nﬁmwaaaﬂmmwﬁwuma zau iwiens
@auauaomammamﬂnaawﬂm UandInNuEITas
MafenasunIndan venwensalla ae predictive
biomarkers WAz genetic testing s predictive
biomarkers aa13aasaldanilatfio d5u) Taane
MWENBTIR ﬁawuumswwmamammwa‘l;vx \Naaaw
LL:uumlumms’mmnwmlummm% predictive biomarkers

”lﬂﬂ%ﬂ%LLdﬂladﬂﬁiﬁ’l glunsanaula Aasaniianen

fimanz aumﬂmmwmmmaﬁw aldiAansney
AUDIFITR IHumsRiTsanawiaassn sunsnvhung
mwmuwmmm (toxicity)*"* F9m3ld predictive
biomarkers e lumsRasanigniumsshnaz el daaen
1‘%1miﬂﬂmulumi@ua%'ﬂm;jﬁaﬂaaLLazLﬁuqmmw%%

M13197 1 L&A predictive biomarkers®

madmh MURRINMIINT MBENIV predictive blomarkers
Annluws 2591806199 20HINTINE (miw\m 1)*
saumsld genetic testing 1umsanaiefiaeyss loms
Tunsidenenmanzan v dihe lasfinslddselood
27N genetic testing &' 3 ma da

1. mfadulunmIaraie i aumanugnIw
(genetic sequence) “nﬁl’lLW’]”Lwaiﬂuﬂﬁiﬂuﬂuﬂﬁiauﬁ]ﬂﬂ
TsaunSsudazaiia mazumaumawuqnssmwn@mnu
aanly

2. MInennsailsn (prognosis) fimsasaRaTanii
anapuusslunnmeRug emzdiana hlumneuaues
daenludthoudazay swazrlwanansaviuowensal
Lsalugthousdaznyle

3. pharmacogenomics LJH#N1TATIANLLTHY
maduiugnITNvesfilsudaz e Walflumyde st
famInauauasdamMITNENTE N dmingthousazy
mlﬂmmm’mmwawmaaammummmaaniuwﬂ’m
L azAREwIZIBMTInINaall® § genetic testing
fanusanuazdnandunuimagisuinlumsdssiiiv
auEsslulsauzs nstsuanwennsailse uszmydan
mﬁﬂwﬂuﬂ%uuwmwumﬂm‘nmafﬂ‘wu’[uu 2139 fie
BRCA1, BRCA2 uaz TP53 3uifipnnunistenuauifa
(mismatched repair gene) %% MLH1, MSH2, MSH6 L8z
PMS2® wanannitssiimsasadiansimsuanseanas
s luunSrhiade g 1w unise ue wudd
mmamaaﬂﬁg\w 89 ERBB2* &1 KRAS gene mutation
wulu colorectal cancer 1uau

Predictive biomarker Malignancy Type of therapy Biological role of
(receptor) biomarker
ER (estrogen receptor) Breast cancer Hormone Primary target
Her2 (ErbB) Breast cancer Trastuzumab Primary target

Mutant K-RAS
Mutant K-RAS, BRAF,

Non small cell lung
Colorectal cancer

Gefitinib, erlotinib
Cetuximab, panitumumab

Downstream of primary target
Downstream of primary target

PIK3, PTEN

MGMT Glioma Alkylating agents DNA repair
ERCC1 NSCLC Platinum agents DNA repair
CYD2D6? Breast cancer Tamoxifen Drug metabolism
TPMT ALL 6-Mercaptopurine, 6-Thioguanine Drug metabolism
UGT1AT* Colorectal cancer Irrinotecan Drug metabolism
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waznalnannanefidanisdasunmafeauialng
P liRaDuunse Tagunuh addwinfiauzsaiu
wadArnlddnsnaududrveslse vilwAansuns
nszay uasvinliAamsaasn Tuihgiuuwanelungua
snsdlasdastululune targeted therapy wmyﬂw
Sumzlumsmsamadund lasanzmasautiie
uz5oludnl sy 21 wamslunsguainngthouzsy
221JuIUY personalized oncology Lﬂumiﬁnmwmw
mm’wimmawim RTonmMIsnfmans mﬂvmuw
thomoiug Lwalmmsmauauamamﬁnmmnwa@
laTunatnafesnsannaduine mﬂmiinmuamaﬂ
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