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Weight Loss in Head and Neck Cancer Patients Undergoing Radiotherapy at Siriraj
Piyamaharajkarun Hospital
by Kamolrath Leedee, Walasuda Phoyen, Napaporn Trubcharean,

Nuchjaree Pleamprasertkun, Karnpicha Chusrilert, Pawinee Mahasittiwat

Radiation Therapy Center, Siriray Pivamaharajkarun Hospital, Bangkok

Abstract This retrospective cohort study investigated weight-loss status and associated factors in

head- and neck-cancer patients undergoing radiotherapy at Siriraj Piyamaharajkarun Hospital,
Bangkok. Patient data for the period January 2015 to March 2016 were reviewed. Data regarding
weight and associated factors were collected for the date of computer tomography simulation,
date of treatment, and one month after completion of radiotherapy. In all, there were 20 head-
and neck-cancer patients, who were categorized by cancer site into two groups--11 patients with
nasopharynx and 9 patients with non-nasopharynx. The study found that the factors associated
with severe bodyweight loss (loss > 5% on CT simulation date) were 1) tumor site; severe
bodyweight loss was found in 5 of 11 nasopharynx cases and 2 of 9 non-nasopharynx cases;
2) undergoing concurrent chemo-radiation; severe bodyweight loss was detected in 7 of 18 cases
in this group, but not in the "radiation alone'" group; 3) nutrition support via percutaneous
endoscopic gastrostomy (PEG) in concurrent chemo-radiation patients; severe bodyweight loss
was found in 6 of 16 patients who acquired nutrition via PEG and in 1 of 2 patients who did not
receive nutrition via nasogastric tube or PEG. Moreover, weight-loss status varied by radiotherapy
fraction. The lowest weight loss was found about one month after completion of radiotherapy. (77%a/
Cancer J2016,36:8/-90)

Keywords: weight loss, head and neck cancer, radiotherapy, concurrent chemo-radiation, percu-

taneous endoscopic gastrostomy
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UNARED Phosphatidylinositol 3-kinases (PI3-kinases) a¢/lungxaes lipid kinases LﬂuLﬁuimﬂﬁﬁQﬂluﬂﬁiLamﬂg

phosphate ¥y phosphatidylinositol 4,5 biphosphate (PIP2) Wasuiu phosphatidylinositol 3,4,5
triphosphate (PIP3) PIP3 vinwtiiiilu second messenger dadtyeyroulilasunnnisvinausine|uesaad 1
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nsiTImIen mammmmﬂ'?qu%\mmﬁmmﬁq PI3-kinases 1l3znavusasg heterodimers § catalytic subunits
(p1100t, p110PB 138 p1108 ) LAz regulatory subunits kinases (p85a, p85h or p55y) catalytic subunit P13-
kinases n encode lael PIK3CA gene nnananaiuguaséiu PIK3CA 1w somatic mutation dununndnAty
AAN1INN9IULRY Pl3-kinases wuldvaslunziFamu maﬁnmﬁﬁfmqﬂi:mr&TL*ﬁ@ﬁﬂmmmwﬁmm
NINANUE8E PIK3CA AaFUI T N0 (hotspot) 2 LA A7 exon 9 (codon542 uax codon545)
waz exon 20 (codon1047) Tugthenziusun uasiiaszianuduiugszndnenisnataiugaedtiu PIK3CA
ﬁmfmwuﬁummm filaeuneitiady nanisnenganenAatin i awnafeunzs szazlsn (stage) AN
9a4l9A (grade) nsnsvanentaduzsalilisionrinmaes Hannspsee estrogen-receptor (ER), progesterone-
receptor (PR), HER2, P53 uaz Ki67 miﬁm:mﬁmq@mmmmaﬁuﬁ?amﬁu PIK3CA 6833 PNA-mediated
real-ime PCR clamping nan1sAnswuansn1snaneiuguaséiu PIK3CA lufiheszfasinuuanuim 35 sigann
199 918l (Fariaz 17.58) lunisnaaiuglu exon 9 (E542, E545 178 Q546) Faaaz 25.71 lnawy 1 faneng
Lﬂuminmﬂwuﬁw E542 @n 8 mﬂmqmumsﬂmawuﬁ‘w E545 mﬂ Q546 waziunisnaneiugluy exon 20
(H1047) ¥aaaz 77.14 uenanNEmL 1 m@mqwmmmawu@m exon 9 WAz exon 20 (E545/Q546 WAL
H1047) m?ﬁﬂmﬁfi\iwudWmm@mﬁuﬁmmgu PIK3CA lalflanaduiusiu a1y aunvesieuusie szazln
CPRHEINIEXL LR IR Ansnsvaneaduziiell et maes Hansaa ER, PR, HER2, P53 uaz Ki67
(15a1715ANSIN 2559;36:91-103)
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Clinical Relevance of PIK3CA Mutations in Breast Cancer

by  Adisorn Jedpiyawongse', Sittiruk Roytrakul’, Anant Karalak?®, Arthid Thim-uam?*,
Sunanta Chariyalertsak', Pensri Saelee!, Vimol Suktangman?,
Somchai Thanasitthichai'
! Research Division, National Cancer Institute, Bangkok, °National Center for Genetic Engineering
and Biotechnology, National Science and technology Development Agency, Pathumthani,
I Pathology Division, National Cancer Institute, Banghok, *Division of Biochemistry and Nutrition,
School of Medical Sciences, University of Phayao, Phayao

Abstracr Phosphatidylinositol 3-kinases (PI3-kinases) are a family of lipid kinases. The activated

kinase catalyses the phosphorylation of phosphatidylinositol-4, S-biphosphate (PIP2) to
phosphatidylinositol-3, 4, 5-triphosphate (PIP3). PIP3 is second messenger that leads to down-
stream signaling, controlling cell proliferation, cell growth, differentiation, motility, adhesion,
survival, apoptosis and carcinogenesis. PI3-kinases consist of heterodimers with catalytic subunits
(p110a, p110P or p110d ) and regulatory subunits (p85a, p85h or p55y). Catalytic subunit PI3-
kinases are encoded by the PIK3CA gene. Somatic mutations of PIK3CA have been shown to play
an important role in the activation of PI3-kinases. A high frequency of PIK3CA mutations has
been reported in human breast cancers. This study investigated the frequency of PIK3CA mutations
at two hotspots, exon 9 (codon 542 and codon 545) and exon 20 (codon 1047), in breast-cancer
patients. It then analyzed the association between PIK3CA mutations and age at diagnosis, and
pathological parameters--tumor size, stage, histological grade, and estrogen-receptor (ER),
progesterone-receptor (PR), human epidermal growth factor receptor 2 (HER2), tumor protein
P53, and protein Ki67 status. In this study, PIK3CA mutations were examined by PNA (peptide
nucleic acid)-mediated real-time PCR clamping. PIK3CA mutations were observed in 35 of 199
breast-cancer cases (17.58%) with 25.71% in exon 9, one sample mutated at E542, and 8 samples
mutated at E545 or Q546, and 77.14% in exon 20 (H1047). In addition, one sample mutated at
both exons 9 and 20 (E545/Q546 and H1047). This study found that PIK3CA mutations were not
associated with age, tumor size, histologic type, stage, histologic grade, lymph node status, ER,
PR, HER2, P53, or Ki67 status. (7/a/ Cancer J 20/6,36:97-1053)

Keywords: PIK3CA mutations, breast cancer, pathological parameters
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muﬂ%uuﬂmgﬂa’w adhesion apoptosis Wag
nsidanueead Pl3-kinase 4puilu lipid serine/
threonine kinase {14 heterodimer Usznavsiog 2
subunit Ag p85 regulatory subunit LLaz p110 cata-
lytic subunit Tulsanzifauaasinsinwuiinig
naneug dednnfinauauresiuludouses
p110 War p85 @IUVAY p110 catalytic subunit
AznNoanAIiaaIndu PIK3CA WAZAUY8Y p85
regulatory subunit azgnNaaATAAINEL PIKR1'
PI3-kinase il lffannsulden
phosphatidylinositol 4, 5 biphosphate (PIP2) \ilu
phosphatidylinositol 3, 4, 5 triphosphate (PIP3) PIP3
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nzifariingaunin uindunudidnisnaaiugang
= = %o 18-21
fumaudan lunzidasinug
doulwninnuniananeitiguaseiy PIK3CA
1 exon 9 114 helical domain uaz exon 20 11 kinase

domain'""*"® nngnaeiug luduLes helical do-

main 81aiNAsE regulatory protein (p85) dauns

o
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94  7sdslsANziSe

NAEUE28Y kinase domain @1aHKAse speci-
ficity wag affinity 289 p110 catalytic subunit
piaans s nsnAeuga8sEn PIK3CA Tuneiss
WEnatlsvanaudenaz 25-40 WU exon 9 LAY exon
20'%%% n1snaneWUgLLL somatic missense 184
PIK3CA sTnifinfl codons42 (119 glutamic acid
RGN lysine :E542K) WA codon545 (Y111#
glutamic acid Lﬂﬁl?_lut.ﬂu lysine :E545K) Tuexon9
daifluti3ians helical domain wa%# codon1047
(@5 histidine W agnufly arginine :H1047R) lu
exon 20 @afluisiang kinase domain®® nns
nafaWufuFians exon 20 fi codon1047 ¥
Reiiasiudon p85aL regulatory subunit lanud
N1TNANEWUE B exon 9 #i codons542 waz
codon545 axifiendesiudouaes RAS binding

24-26

domain®? nM3NaENUE28aTI 3 hotspots Wuls

Usaiefasay 80 m@qmﬁ?ﬂmﬂﬁuﬁﬁwmm”””o
uazsiannany frameshift mutation ﬁ €.3203dupA
ﬁﬂiﬁﬂimﬂxﬁiuﬁqzﬁmﬁmﬁ C-terminal 284t s5iu
PI3-kinases ilatulil (N1068K) uazenafina
arfilufnaufadn® 7l exon 20 ﬂ"nﬁmmmﬂﬁui&:ﬁ
D1029H, H1047R, M1043V, A1066V** tlaqifiglany
ﬂwﬂmﬂﬁuﬁ:ﬁ codon 81 19U codon546 uas
codon1046% $asseny missense mutation Wyt Lo
Wi N114T T exon 1 uaz Y698 lu exon 13"
%ﬂfyﬁwu 11022V, L1028S LAz nonsense (R992X)
mutation 114 exon 20%°

AMNNANSANEN T UHINLG IS NARRE

9048i1 PIK3CA HAanudniusiuiin flianvisasinug

a

17 36 aUUN 3 NINHIAN-NHE1E% 2559

a dl a v
NENUAULUAINNNETANIN TUIATBIN AL

12139 hormone receptor waz HER2 status ®% % usidl

vansAnE il A RANRSI8ININANERGIR
= o o 2N ! 10,15,32
81 PIK3CA fuansuenisnensaaiinasna '™’
=2 nglld o oA 2 a

nsAnE Ul TR UszasAiNeAn = MIAINDNNg
NANERUEIBIEU PIK3CA RIELMUTINNWLLaE)
(hotspot) 2 LA A87 exon 9 (codon542 LLas codon
545) waz exon 20 (codon1047) lugtlaeszidasing

a

UAZAPATITANNANAUTITUINININATERUGREN
PIK3CA fimgoanuiuenyedfananifiagy
Han19nensananaainlaun auiafeunziia
srairlsm (stage) MINNguUULIeredlsA (grade)
s < o 1 9; A
nsnsraneaasuzilUdesentivang nan1sRsa

estrogen-receptor (ER), progesterone-receptor

(PR), HER2, P53 az Ki67

eAUAzIENS

Q’ﬂwuazﬁhaaha%mﬁ'a

dulaauziasiusmwanglaunisengn
flaniunzSuienisiuau 199 18 angezning
31-82 11 feshathinnAnedhiude ey
(formalin-fixed, paraffin-embedded tissue)
weafiasnzdusnuulafunisinfnsEndng w.a.
2551-2556 41491 134 fraging uavTuilean (fresh
tissue) ‘umﬁjﬂfmm&qLé]’ﬁuuﬁlﬁﬁ?umimﬁmwdw
W.A. 2550-2554 AU 65 AARENN HANITATIA
TRTHAN LN FARINBI R LAZ AN IAA
estrogen-receptor (ER), progesterone-receptor

(PR), HER2, P53 uas Kie7 1833 immunohis-
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ATNANARSN19ARTANIDITN PIK3CA InanevinugludtienziSosinun  adAs ouglecaod uazams 95

tochemistry lFannuadudun1snsaadilagaann
NANIUNENTIN ADTUNZIEUNTNR NIANIT
I ueyiBianlinlasen1siduaInAmenIsinIgIae

LATAZNITNNNTATEassHNTIa e T AL dan11Tu

NLFIMTR 187 011/2556

s

ad d @
I9NNFdNAALaNLD

o

BN UANTWeaNI W (formalin-

)

fixed, paraffin-embedded tissue) 184ELaeNzL3
LHNUNNIGR section BWIA 10 pm AU 4 WK
welnauualasufo ymLﬁfazﬁquﬁl,ﬂumﬁilﬁum@m
1.5 ml A3 xylene 300 pl waqaguannLily

1981 30 Wit vuaenluiufignugiives 10 wd
PYNIEY 14,000 $RLIADINT UENAIULILEBNANIADA
a19 pellet ‘7{1551"3& absolute ethanol 1 ml WA2
wewaan i lufignmnfives 10 Wi prsida
14,000 sauRaUNT ukadnadan ethanol anAss
unfaet 197 Id A e R 18 ued o auien
NucleoSpin® Tissue XS kit (MACHERY-NAGEL
MN, Germany) mnu’i%miﬁuuumﬁumﬁqm
wiFunmsueilalne 1 iars spectrophoto-

meter wAnnAEwe lUfiLTggamMgR -80%

]

'
=

St uienziSaduiiluiuiean
(fresh tissue) MUszanas 10 Aaansu unldazids
Tneldnssinsteeduiiarunsvanifofionsnanuda
Thiwiefiunazisaaudldlunann 1.5 mi 1
ﬁf;@mqm@w’mmﬁmﬁlﬁumﬁmﬁgm;ﬁﬂm NucleoSpin®
Tissue XS kit (MACHERY-NAGEL MN, Germany)

ax < o % o a
ATNITNITNLRLUNINUTAUNLN WUTN AL UL

dl v dll 2 o a @
NlolaelfiATeg spectrophotometer WALNALEULE
Liunggnamni -80°

o

IEN1INAdaUNIAIUNUINITNANEWUS
2a98U PIK3CA
NIINARBLNIFAIUNUINITNAIENUT VD
£l PIK3CA ‘Lsﬁmﬁ'ﬁm PNAClampTM PIK3CA
Mutation Detection (Panagene, Inc., Daejeon, Korea)
FNmsgAYing 20 feszneudie template DNA,
primer PNA probe set WWag SYBR Green PCR
master mix (ud 10-25 ng ANLARANITI LN
ﬁumi”i’ﬁm nsAnuniildiese CFX96 (Bio-Rad,
USA) ﬁmﬁﬂmﬁﬁuéfﬂm? peptide nucleic acid
(PNA)-mediated real-time PCR clamping Iagi PCR
cycling condition 3nangnuail 94°% 5 1l

Lm:mué’qa%um'auﬁmjéluwimmu (cycle) 34
Usznaugae denaturation 7 94°% 30 Bundi PCR
clamping ﬁ 70% 20 AU annealing ﬁ 63
30 3T UAz extension A 72°1 30 AT AU
40 39U NANNINAARSbFANNAN threshold cycle (ct)
299 control WAL mutation assays “ﬁliﬁmﬂ SYBR
Green amplification udo plots A1 Act=(Standard
ct) - (Sample ct) Tng@nIsaNINITNANERUTLR
fu PIK3CA %auain 13 Fusmia 7 exon 9 4119w
10 ANWUUS (E542K, E542G, E542V, E545K,
E545G, E545D, Q546E, Q546K, Q546P, Q546R)
AT exon 20 ATUAU 3 UL (H1047Y, H1047L,
H1047R)

WANN9289 PNA-mediated real-time PCR

o
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96  75d1slsANzLSe

clamping Tag PNA A8 DNA analog ﬁIQﬂ
Faamziulne [ diuss peptide fidutuszming
2-aminoethyl Was glycine Immmmuﬁw‘”m:
phosphodiester PNA il hybride fuuiseani
target DNA 1iiatflu PNA-DNA duplexes f9ay
wumuﬁifamﬂﬂﬁ'ﬂuuﬂm'qmuqﬁié’ﬁndﬂ DNA-
DNA duplexes uanannii PNA aglaiduiy target
DNA 7% mismatch 1 Snumiia 961931 DNA
fifamadld wananniiu DNA polymerase Ay
laignansaios PNA probe 1& datiu PNA probe
Aufudadnu919n1sm19uLes DNA polymerase
Wi llifa PCR product uaz PNA probe Tianunsn
IR TiNN primer T3 real-time siald
Faths PNA probe TifiAgsa Az target DNA

Mdu wild type ez lFldin1siii e uauans
. o , 5

ugnssndu wild type @1 target DNA flu
mutant type @295 PNA probe ld@nsnsnquiu
target DNA ¢ f9tiuaaiin PCR product aulu

Ugsenls

ANSILASIERIBNANSH DR

e

a

NPT AR TP TRPY: FO CIY PP E AR
nsnaeiugaesEin PIK3CA Auanyaesdilasany
Aady WWIANUNTISY HaqanenEIne szazlsn
(stage) AINNTULINTBATIA (grade) NTNTEANY
aduzisellfadenmans estrogen-receptor
(ER), progesterone-receptor (PR), HER2, P53 Llas
Ki67 Aa8N1TA1WITUAN odds ratio (OR) WazAN

95% confidence interval (Cl) a4 5 binary

a

17 36 aUUN 3 NINHIAN-NHE1E% 2559

=

logistic regression wazn1uunlidayaimana

al

v o oo Ao o o

s ueeldadAnynieaisidla P<0.05

=}
HNAaNIIFINWY
HEARINIINNINANERWEIRE PIK3CA
lunnsAnuiinunisnateWug1eeiiu PIK3CA
Tufaee1991149% 35 Aaatin9ann 199 Faeeng
(Faeiaz 17.58) WUNITNAIERUFLW exon 9 A1n
9 fanene (Fewas 25.71) laawu 1 faegailinng
o rdl al o 1 G| o rdl
NAaNERUET E542 @n 8 Fostiailunisnanaiugh
E545 132 Q546 49un19Nanewig b exon 20
(H1047) WUaNuau 27 Faasing (Gaeay 77.14) wavH
1 FiageinaiInLNIINAETUEYY exon 9 UAT exon
20 (E545/Q546 waz H1047) Tneisaatinguasdilon
< £ dl : lil o o
NFUFNUN D UT Wi e lan1s1 W wan w134
An81e NUANIINA1EWUE 19981 PIK3CA 19
e e o dae 2 X
faagng (Fauaz 14.18) daageMduduilean
AWMU 65 Fatie HN9naneiugaedtiu PIK3CA
16 Fiangne (Faeaz 24.62)
=3 d’/ 1 o o s 1
A13A N I WU A NENA BT 72U g
NNINAELRLFBIE PIKSCA 7199 exon 9, exon 20
Lazexon 9 LL@:/ﬁﬁ'ﬂ exon 20 ﬁuma IUIAUBIADY
NUAFY BANI9Neng srelen AvnNguLIaTealsn
Asnsvanelaan iR lUaFaNINMARY LAYHARNTIA

ER, PR, HER2, P53 uaz Ki67 aenaazidanly

A3 1-3

3
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A9NT 1 WARIANANRUTITUIINNINAERUTIBIEW PIK3CA 71 exon 9 Aunanienensaaiinaas

*
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abiAs 1wjlez9A uazaas 97

TTCAE NI
PIK3CA mutation exon 9
NANWENEAALN Mutate Non-mutate P
n (%) n (%)

a1g (1)
<55 4(3.4) 113(96.6) 0.367
>55 5(6.2) 76 (93.8)

YUINANDUNEIES (B3.)
<25 4(4.0) 97 (96.0) 0.676
>2.5 5(5.2) 91(94.8)

srezlsn
11 8(6.1) 124 (93.9) 0.181
0l 1(1.5) 65 (98.5)

Histological grade
1-2 6(5.7) 100 (94.3) 0.424
3 3(3.3) 89(96.7)

Lymph node
Negative 5(5.1) 93(94.9) 0.710
Positive 4(4.0) 96 (96.0)

ER
Negative 3(4.7) 61(95.3) 0.947
Positive 6(4.5) 128 (95.5)

PR
Negative 3(3.1) 93 (96.9) 0.360
Positive 6(5.9) 96 (94.1)

HER2
Negative 5(3.5) 139(96.5) 0.247
Positive 4(7.4) 50 (92.6)

P53
Negative 2(6.9) 27(93.1) 0.658
Positive 5(4.8) 99 (95.2)

Ki67
Negative 2(4.5) 42 (95.5) 0.705
Positive 4(6.3) 60 (93.8)
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AITNT 2 UWAAIANNANRUTITUININAERUTIBIEU PIKSCA 91 exon 20 MUKANIINENEARTN
209108 NFUAIUN

[T TN ||

a

U 3 N3NHIAN-%E1E% 2559

PIK3CA mutation exon 20

NANWENEAALN Mutate Non-mutate P
n (%) n (%)

ang (1)
<65 14 (12.0) 103 (88.0) 0412
>55 13(16.0) 68 (84.0)

WUNANDUNELES (T,
<25 15(14.9) 86 (85.1) 0.632
>2.5 12(12.5) 84 (87.5)

szazlsn
-1 18(13.6) 114 (86.4) 1.000
I 9(13.6) 57 (86.4)

Histological grade
1-2 18(17.0) 88(83.0) 0.145
3 9(9.8) 83(90.2)

Lymph node
Negative 14 (14.3) 84 (85.7) 0.792
Positive 13(13.0) 87 (87.0)

ER
Negative 7(10.9) 57(89.1) 0.446
Positive 20(14.9) 114 (85.1)

PR
Negative 13(13.5) 83 (86.5) 0.970
Positive 14 (13.7) 88(86.3)

HER2
Negative 19(13.2) 112 (77.8) 0.767
Positive 8(14.8) 46 (85.2)

P53
Negative 3(10.3) 26 (89.7) 0.907
Positive 10(9.6) 94 (90.4)

Kie7
Negative 5(11.4) 39(88.6) 0.207
Positive 3(4.7) 61(95.3)




) NN T 1]

ATNENANSN19ARTANZDIE PIK3CA NnaneingludUisnziSaaua

AT 3 WARIANANTUSIEMININ19INANEUETR9E W PIK3CA 71 exon 9 UAT/YTE exon 20 TLKANIY
LRGP LR AL KT QY
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abiAs 1wz 19A uazass 99

PIK3CA mutation exon 9 and/or exon 20

NAaNWENEAALN Mutate Non-mutate P
n (%) n (%)

ag (1)
<565 17 (14.5) 100 (85.5) 0.166
>55 18(22.2) 63 (77.8)

AUINANDUNELES (B,
<25 19(18.8) 82(81.2) 0.694
>2.5 16 (16.7) 80(83.3)

szazlsn
-l 25(18.9) 107 (81.1) 0.511
1l 10(15.2) 56 (84.8)

Histological grade
1-2 23(21.7) 83(78.3) 0.115
3 12(13.0) 80(87.0)

Lymph node
Negative 19(19.4) 79(80.6) 0.533
Positive 16 (16.0) 84 (84.0)

ER
Negative 9(14.1) 55 (85.9) 0.359
Positive 26(19.4) 108 (80.6)

PR
Negative 15(15.6) 81(84.4) 0.464
Positive 20(19.6) 82(80.4)

HER2
Negative 24 (16.7) 120 (83.3) 0.544
Positive 11(20.4) 43(79.6)

P53
Negative 5(17.2) 24(82.8) 0.608
Positive 14 (13.5) 90 (86.5)

Ki67
Negative 7(15.9) 37 (84.1) 0.310
Positive 6(9.4) 58 (90.6)
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100  ~nsaslsanzise

a o
LAY IRER

=® dy =l o '3 =
ANNITANHRNURNIINA 8N UT 18 9E
PIK3CA lupnagiausi3 i uNaniiau 35 faaging
A7n 199 saetg (Faeay 17.58) faatingresdilan
nedasnunnhmuile flannsfiauau 134 shesh
WURNIINAE N U208 PIK3CA 19 Faaeing
(Goaaz 14.18) warsaasnailuTuilednanin 65
Faeeing Annananeiuguesiiu PIK3CA 16 fanting
o = = . 33

(79898 24.62) T99INNI9ANE® meta-analysis
lugthenzifasuuaiuiu 5719 g wudngias
Yaeiay 7.1-44.6 AN19Na1eWUEI09EY PIK3CA
Inelulsminpanigiinnenulszainndenay 14.8-32.5
ARAWATIAE 7.1-43.1 LAUNITA 25.7-44.6 el5aiAd

a al a = Y o

18.2 ARNA 16 Usda 30.6 AU 26.1 Vmeu 19.0-25.7
Avalils 38.8 wazaiiu 28.7% waransneenu
AngAn luLlszmAnnanusesay 27" Uszina
usdanvienas 27° denluinuiesas 397 daulu

R @ k% dl 1| o [ a
grlosnzidasiungalununisnaaiug ety
PIK3CA lug#im somatic missense mutation
AaNY 54 T8N 188 118 (Fagaz 29)"

gusunisAnminuaudnisnateWugrasEy

' '
o

PIK3CA lusihasaszdasnunegludnaidandne

Tnenanzluduiieflannsiu vatlanaiiiednnann

R

o

NBEUTNIN uqm@mﬂmmu heterogenous

v
o o

N @ A -1 5w A
nyiARulaNan A NTUB NI AU RN W

()}

34-37

o o s a o 8y |
@aNLUa9ANHaTAINATHNAY M dmsaliny

a dl [ = -:4'9./ =2
UTIUNNAILN U UDI UV ABINITAN

=

AR NURNTNALRUEA exon 9

)

(helical domain) a3 9 Faae1e (Fagaz 25.71)

a

17 36 aUUN 3 NINHIAN-NHE1E% 2559

wazf exon 20 (kinase domain) A113% 27 Faesing

(Foray 77.14) § 1 faadRAnuEnITnAINWETS

exon 9 WAy exon 20 (E545/Q546 way H1047)

'
o

, oA e = A A o & =~
LIULARIINLNNTANAUN ﬂWUﬂqﬁ'ﬂ@qﬂWuﬁﬁl@Qﬂu

g

PIK3CA 71 exon 9 Wa% exon 20 Inenunisnaeiiug

]

23840 qnnn3ANTE

#1 exon 20 #itlaendn exon 9
294 Maruyama N uazAnz " Wuiin1snanewigues

&1 PIK3CA Tufilsenziiasinunanadn doulegy

T v P

weansnateiug (Feeaz 83) unisnanusiug
exon 9 AL exon 20 ﬁﬁl\‘iLﬂu helical k] kinase
domains ANaNAL ann1sAnE ludaenzisa
wnungRen U nunisnaneiugaestiy PIK3CA
Tusaagnsuzifasinun 31 faatneann 80 g
(Gazaz 39) Ing hotspot mutation 4948l PIK3CA
ﬁwmﬂumﬁm A3140G (H1047R) substitution Tu
exon 20 %awu@;ﬁﬁ@m: 71 WATWLLLL A1634C
(E545A) 114 exon 9 $atiaz 13.8 1l 2 Faat1eiia
mmmaﬁuﬁﬁ%ﬂu exon 9 WAY exon 2027 WAN
mqmmmwumiﬂawﬁuﬁ:ﬁ exon 9 11NN lu
exon 20 Imﬂwumiﬂmﬂﬁuﬁﬁ exon 9 081aY 53.6
WAz exon 20 Fauay 32.1"
annsAnEE lnuA AR us sy Ing
nsnAaUga8sEin PIK3CA fuany 1 naedian
nede sreslon AonguLsareslsn n1Insvany
aduzi5e L asientinmAes N3t ER, PR, HER?,
P53 uaz Ki67 dappdeariln1sAneues Campbell
IG wazAnE'® uaz Maruyama N lazAnz'® wudn

nananeRugaedEn PIK3CA TiflAnnudniusiy

YUIALBIA DU N1gnszans LU FenwAeg
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o o o oo a o o w1 =1 o a oo, P
AMMNTNNWOINIAFUNADIET PIKSCAVlnmﬂwuﬁﬂuaﬂ’;ﬁlmﬁumuu aaAs awglezvd wazane 101

(lymph node status), histological grade, HER2

expression WaY p53 mutations wazedadng

'3

AN121A LU AN NANA U ITNIN9N1INA8RNUS

]

989811 PIK3CA fUNANIINENSARLN " waann

-

NM9ANENT4 Liang X WAZADE? WLNNTNANINIE

a

2949811 PIK3CA lu exon 20 duiusivenguazszey
Teatpemulugiaeifenguinndd 50 U uaznulu

]

grely 1 UWAY 2 1INN9N9Lely 3 LAY 4 UAZAINNIg

'
A [ & =

ANHIBUNUNIINA8RUEIR9EYW PIK3CA lufau

a

nzdanTaunean? Inawy histological grade 1

322 afunanisAnend

4NN9N grade 2 LAY
Lanuaouduiusseudnanisnanaius 1eetiu
PIK3CA iU ER uaz PR uazflafiungnnsdnm
! [ = < ¥ =
WudnN1nateRugaedEiu PIK3CA Tunzisasinund
o o oo -ﬂl ] 9‘0’ A S
PRSI INszae U TeesnhmRes nsi ER
WAY PR positive Wazn13dl HER2 negative'® 2%
=] -dl 1 = !

AINNNIANEHTINNUNNTLNIAN NG
lusaeinenlaifinisnaneiugresiiu PIK3CA Hen
Ki67 x1nndnlusaeteandnisnanaiugesdiu
PIK3CA™* usiunanns@nm ldnumanuduiug
FEUINNNINANEWURUDIE Y PIK3CA iU Ki67**

oA ,z

WuAgaiunIsAnE

TraagunisAnmndnuiinisnaieiugaes
&l PIK3CA lugilaenzidasinuniesas 17.58 wui
exon 9 (E542, E545 1T Q546) fauay 25.71
Tramu 1 daetradunisnaneWugin E542 8n 8
o 1 o a‘dl A
saatnidunisnateWug i E545 wie Q546

q

uaziflunisnanaiuglu exon 20 (H1047) fasay

v
& o

77.14 WANANTUNL 1 AeENaNINIINAERUETY

exon 9 LAY exon 20 (E545/Q546 uay H1047)
waNANUUEINLIINIINAIERUTIBIEN PIK3CA
T ANduwus iy a1g aunrestauNsisa

sravlsn ANTULINTRIIA NNINTTANLLTARNEIR

lusfasantinmae nansa ER, PR, HER2, P53 LAy

Ki67 atinalsfinuansasAnmanunusiasingia

v
= o

-ﬂl W v v tﬂl 1 o é’ a o/
Walilideyanusiugnau anvisdinainnieinm
o ' P ] o & =
filaesaliiegdnuanisnssanisnanaiuganstiu
PIK3CA daalunisnansailenlud ounzifa

v = 1
LN uNviTaly

naanssNUsenA

P%
=

nsAn B lAFunuaTuayuaINIULng

A0NTTuNZIT TR 1] 2557-2559
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Evaluation on Human Papillomavirus 16 ES mRNA Expression in Different Cervical Lesions
by  Jarunya Ngamkham', Maneerut Mus-u-dee’, Nattapon Laochan’,
Kittika Boonmark', Thainsang Phansri'
! Research Division, ? Pathology Division, > Cancer Screening Section, Policy and Strategy Development
Division, National Cancer Institute, Bangkok 10400

Abstract High-risk human papillomavirus, especially HPV 16, infection is the causative agent of

cervical cancer among women worldwide. HPV 16 encodes three oncogenes--ES, E6 and E7--of
which expression can induce tumorigenesis. E6 and E7 oncoproteins play a major role by inhibiting
tumor suppressor pS3 and pRb, respectively. Some studies have reported the cervical carcinogenetic
ES action in a transgenic mouse model and cancer cell lines, but limited data exist for cervical
tissues from human cases. The aim of this study was to evaluate the HPV16 ES mRNA expression
in 95 cervical tissues from Thai women with abnormal cytology diagnosis between 2011 and
2014. HPV 16 detection and HPV16 ES expression were performed by polymerase chain reaction-
enzyme immunoassay (PCR-EIA) and two-step reverse transcriptase polymerase chain reaction
(RT-PCR) techniques, respectively. Our results found that mean age of the patients was 42.16
years (SD=10.26) and HPV16 infection was detected in 36 of 63 HPV-positive samples (57.14%).
HPV16 ES mRNA expression was noted in 19/36 cases (52.78%) and was detected in all cervical
abnormal lesions, CIN I-III, and cancer cells groups. HPV16 E5 mRNA showed 2.5-fold expression
compared with the positive control (SiHa cell line) in CIN I and CIN II groups (£<0.05), and the
expression levels were decreased in CIN III and cancer tissues (£>0.05), while the other oncogenes-
-HPV16 E6 and HPV16 E7 mRNA--showed higher expression than HPV16 ES mRNA in cervical-
cancer groups (£>0.05). In conclusion, HPV16 E5 mRNA expression was higher in the CIN I-1I
groups than the positive control. The level decreased in the CIN III and cancer groups. The
findings suggested that the ES oncogene may be an important biomarker for further studies to
use as screening target gene for cervical intraepithelial lesions and their progression to cancer.
(Thai Cancer J 2016,36:104-115)

Keywords: human cervical cells, cervical cancer, HPV16, ES mRNA
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Wugnssuaeslafaviza HPV DNA A wiunismaasy
AIUFANNIZID HPV TuusiavFaaeieaIniem
pliuniIneaautwReiunisdansasngulg
uiilAsuTfinaes oligoprobe fivhumagauann
oligoprobe cocktail Wl HPV specific probe

fdannanzsanisasalulsazatiug 9

Bt INLNNSEATE HPV 16 axgnAndang niu

ANTLNNTAIIANINITUARAIBANTRY E5 Finll

A1S4N/A total RNA WATAISHILATIEH
complementary DNA (cDNA)

g3 fenietnafinunnsReie HPV16
W@RA RNA [fieRsamn1sugnseanaes HPV16
ES mRNA Tng/ldgnarindnizagyl High Pure FFPET
RNA isolation kit (Roche, Germany) mu‘%umu
mmﬁmﬁLLuumﬁwfgmﬁwﬁ 9 total RNA figrinlé
Feafulflurhufsnaenuantesnimadey fesn
ugnsugnasuiigniangldineannaanufan
udatildmmnadinduiinauenindy 260 uay
280 Tz ANNTAA total RNA Hldannnsads
lddamaziiany complementary DNA 48 cDNA
ﬁ’Qﬂa%ﬂ’Iiﬁ/\iLﬂi’]:ﬁﬂlm‘gﬂiﬁﬂﬂ’] Superscript™ Il
RNase H Reverse Transcriptase protocol
(Invitrogen, USA) a4 total RNA 130704 11

Tulns@ms/lisen Tauane cDNA Aldaziinunld
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MsuaAseaanaes HPV16 ES mRNA lwzadunnamgnimuaanafinusni

Wuanefesiu (template) lunnsAnEnnisuandaan

2189 E5 mRNA

ﬂﬂiﬁ]i'}i’lﬂ']'ﬁ%ﬁﬂﬂ'liLLﬂﬂ(‘lElElﬂ?lE](‘l HPV16E5
mRNA

nsnaaeuldia semi-quantitative RT-PCR
Wefoufieunasyfunisuaniaanaes E5 fu
HPV oncogene an 2 1iinaRa E6 uaz E7 lutad
Unumgniifaoudayanilusedusiine Tneld
primers sequence 183 HPV16 ES5 ANNAENNT
NAAALYBY Schrevel M uazAnd'® @115 primers
sequence 189 HPV16 E6 waz HPV16 E7 aziilu
AAULLALTAEARUN1TNARLURY Meissner JD
uazanz” Taadl B-globin {w internal control
wazilFaunanisnagauiy positive control A
F¥AUARY HPV16 E6 ﬁLLHﬂi@T@?ﬂ SiHa cell line
BunnsnagenTngifan Bunnses cDNA faenisuas
cDNA 3 lulasamnsludaunanans 10xPCR buffer,
25mM MgCIQ, 2mM dNTPs, 20 pmole 284 primer
WAazdne, Tag polymerase enzyme (QIAGEN,
Germany) uazih Smﬂﬁﬁ?mé’wmsﬁu%mmﬁ

a

95% {uaT 4 W AINFE 40 FRLUBIGIUN

ge )

94%1 1 W 55%1 1 W wax 721 1 W% an

=

14

Wgoun)i 72°4 wean 4w iuduseu

()
abgy

Uuanm
o ¥ o o A
4n7inel LAY PCR product N1UeNFARELATEILEN
arsWugnssuaaenszualiin wardinsieius
meld UV felAses densitometer (SYNGENE, UK)
WATALATIEWILALNITRARAIDENTBIANINUGNTTN
usiazalingingl GeneTools program (SYNGENE, UK)

TUN193LATI A AN TULA AR BN TBIE U

*

U7 91N wazAn: 109
3 4%ia IANN2ANUINIAN normalize WiaLfeuAn
band intensity 183 E5, E6 138 E7 A8 band inten-
sity 284 internal control TULAAZFAIRENS LazAILINS
AN relative induction WaauLAnLAUNgNALIAN
(positive control) ﬁLﬂuﬁfJ‘ﬂ'ﬁiN@’m SiHa cell line
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Foduaduzisalnuagnidl HPV16

nsAATIERdaYaN1eaas
lunsdpseidayalinisdmensvinuy
afAnssLansAAt LAz dITLLINAZg Y
(SD) AnuAuaziesazaatsTAuNTuLAnIReNTas
HPV16 E5/E6 Ua¥ E7 mRNA Ium@ﬁmﬂmqﬂﬁ
nuANRalsnAlusz ez warldnsdmssd
WLU One-way ANOVA lunsidauieusssunng
wanaes mRNA Tuusaznguiiauiunisuansaan
lunguatuan Tnefszsunnudesumeilod dy

7 P<0.05

NANISFANE

anuanIsiusatnEasnuagni
AuiadsnA luszazAneuasiAuine lunden
A 95 et Thedufethafifann
N"984m39aT] 2554-2555 Uay 2556-2557 AU 5
WAL 90 AL NATNAAL ﬁﬁlqmjuﬁmmqﬁﬁwmﬂ
Faus 19-70 1 (@1g1aAE+SD=42.16+10.26 1)

ANNTDAARINTZALANNR AL INAUDILEAR 41134
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ATNN 1 LLZQﬁ]\‘iﬁ@ﬁNﬂTﬂﬂﬂ@NﬁﬂE’mmWJ’]‘NN@ﬂi‘ﬂﬁﬂuithﬁ]’]\ﬂ WLNRATNTINDNE (n=95)

szauANAnlsnATaLdasnNAgn

qiraqrﬂqg‘! G‘J) Abnormal CIN | CIN 1l CIN 1l ICC
lesions
AU (5RERT)

<30 10 (47.62) 6 (20.00) 2(13.33) 1(6.25) -
31-40 7 (33.33) 13 (43.33) 4 (26.67) 8 (50.00) 2 (15.38)
41-50 3(14.29) 7 (23.33) 5 (33.33) 4 (25.00) 5 (38.46)
51-60 1(4.76) 1(3.33) 4 (26.67) 3(18.75) 6 (46.15)
>61 - 3(10.00) - - -

EREN 21 30 15 16 13

Abnormal lesions; inflammation/mild dyplasia etc.

CIN: cervical intraepithelial neoplasia, ICC: invasive cervical cancer

AN 2 WARINANIIAIANINIAAES HPV Tuadinuagniidanuiiasnsluszdusiee (n=95)

sLAUANNEALSNR
N9AALEa HPV Abnormal CIN | CIN Il CIN 11l ICC
lesions
AU (FRYRT)
NAAU 10 (47.62) 15 (50.00) 4 (26.67) 2 (12.5) 1(7.69)
NALIN 11 (52.38) 15 (50.00) 11 (73.33) 14 (87.5) 12 (92.31)
WU HPV16 5 5 8 7 11

Abnormal lesions: inflammation/mild dyplasia etc.
CIN: cervical intrepithelial neoplasia, ICC: invasive cervical cancer

anuanInmaIsRnde HPY lumad  ssnndunassiuaasiiaing Tnawuiesas
Unungnsaeds PCR-EIA wud Uszannuedeuiis 73,33, 87.5 uaz 92.31 AINANRL AzANMIAIIAUN
vasfitlefifnuegniadmafiendniien (@b FhedneiiinsAnde HPY 16 wudn lungudilas
normal lesions) kaz CIN | §n1sfinidia HPV Jatiaz  wziSa (ICC) Anvsinide HPV 16 unfigaiiie
52.28 Uz 50 AuAAL widihefifeadioting  uRaufeuiusuuietidluisiacngy Fugns

~ X s @ LA = X o A
LWNNﬁﬂ“ﬂu@uLﬂuLeﬁ@ﬂNZLNWU'NNM?G}mL‘H‘ﬂi@?@ Tumngnah 2
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MsuaAseaanaes HPV16 ES mRNA lwzadunnamgnimuaanafinusni

ANNNI9ALATIZUILAUNITUAAIDANTAY
HPV16 E5 mRNA lusatinsfinmanunisinide
HPV16 wazilFauiiaunanisudniaanaad HPV
oncogenic genes an 2 4%im An HPV16 E6 mRNA
WAy HPV16 E7 mRNA W91 $2AUNTLAASADN
299 HPV16 E5 mRNA lugadinungniidipmns
NmUsnALUL abnormal lesions, CIN | 4ay CIN I
H1fuugeandnsuanseanue HPV16 E6 uay
HPV16 E7 mRNA LAZILAUNITLAAIADNUA

HPV16 E5 Tugadinuagniidaaniingsnsly

*

s 91wd wazAne 111
526U CIN 1| zgqndwiul,mma"ﬁl,ﬂuﬂ@jumquau (posi-
tive control; SiHa) 17nN91 2 W1 (P=0.014 LAY
0.022 ANNAAL) LATNLINTZALNTULAAIBANAARS
Lﬁﬂmﬁﬁmmamﬂiﬂmui:ﬂ:ﬁ@uﬁ’]gjmﬁq (CIN 11)
UATLIARNTLEN ’me:ﬁmm{uu?amnmqﬂwu
FLALUNTTUAAIAANTAY HPV16 E6 mMRNA LAy
HPV16 E7 mRNA g4nd1 HPV16 E5 mRNA wsl
Tadfannuunnsnsaena i@ Aynneadia (P>0.05)

pAananalugia 1

o
3

i
(2

Fold of induction

o -
©C v a2 N

Pathological diagnosis

mE5
OE6
BE7

FUN 1 UARNNATEAUNNIUARNEENTEY HPV16 ES, HPV16 E6 Waz HPV16 E7 mRNA Tushathamadinungn

= = a .
NHAMNNALIN m’luiw:mm

NC: negative control, NF: Non-HPV infection, PC: positive control (SiHa cell line), abnormal lesions;

mild dyplasia/inflammation etc, CIN I-llI: cervical intraepithelial neoplasia I-1lI, *P < 0.05 wEeudiey

fUNGNAYLIAN: positive control
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flaNEARLLL immunohistochemistry LaZENLIAN
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Expression of Novel Target Genes in Thai Breast Cancer
by Nuntana Meesiripan

Research Division, National Cancer Institute, Bangkok

Abstract Breast cancer is the most common cancer affecting women worldwide, including Thailand.

Whole transcription profiles of breast cancer obtained by microarray should lead to a better
understanding of the molecular basis of cancer, and allow for the determination of specific
markers for diagnosis and prognosis, and potentially providing novel targets for therapy. One
recent study elucidated the whole transcript expression of ~ 35,000 target genes in Thai breast-
cancer patients using Affymetrix GeneChip . The analysis revealed the differential expression
profiles of 928 genes, comprising 423 up-regulated and 505 down-regulated genes. Five novel
target genes--COL10A1 (Collagen, type X alpha 1), INHBA (Inhibin, beta A), CDC45/CDC45L
(Cell Division Cycle 45/ Cell Division Cycle 45-Like), EPYC (Epiphycan), TMEMS8A (Trans-
membrane protein 8A)--were found to be highly expressed (> 2-fold change) when compared
with normal tissues. The limited research data on these 5 genes invites suggests a need for study.
This article reviewed the information currently available on these 5 genes. (7%ai Cancer J

2016,36.116-127)
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CDC45/CDC45L (Cell Division Cycle 45/ Cell
Division Cycle 45-Like), EPYC (Epiphycan),
WAaTMEMBA (Transmembrane protein 8A)
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COL10A1

€1 COL10A1 vi3 collagen, type X alpha
1 agjuulpstulaugf 6 fumis 6q21-q22 uihud
Y Tilunnsulasvia collagen luAuaiin alpha
1(X) Faulu collagen anadu Taefiniaiie point
mutation Waz deletion 289 COL10A1 Huannlef
n13uLlagialili alpat(X) carboxyl-terminal (NC1)
domain Az liinea metaphyseal chondrodysplasia
type schmid® Taanfaznunisuansaanaesdv
coL10a1 Tudledelnfuasmufisduluileds
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yaaguiineadesiy matrix modeling WAz matrix
metalloproteinases 11 CD10+ cell NaimanNTag
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WasenuaziilaiEialn® wudn n1suanseanaastiiy
COL10A1 HAnuumansaassziunisuansaantuy
CD10+cell Nanmannadiilesanuaziilaiaing
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%4 collagen (COL10A1 ey COL11A1) Liludauniiy
u transport barrier 284 extracellular matrix'' Taa1a
NedieeflNIsqNATNMATININIZANEUBATRANIT
wazanansnldithuthumne lmidwiunistadauas

N195N#ININ solid tumor™

INHBA

&lu INHBA %34 inhibin, beta A aguu
Tmiu‘lﬁmwﬁ' 7 Auue 7p14-p15™ Yiuting
lunnsudlassialils@iu inhibin, beta A" inhibin 1w
growth factor ﬁLﬁﬂ’)“ﬁ'ﬂﬂﬁUﬂ’]ﬁ‘L@?‘ﬁy WU ls (differentia-
tion) WAZNIULNAA (proliferation) walTaaLily

multifunctional molecule lWN13ALANNIINIIY
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U84 reproductive WAL non-reproductive’® ‘*;T\‘]sLuLLm
uanNszuLAURUS AL inhibin wAaBaNINAN Ao
pituitary ¥iweindilunisaauauaesiun follicle-
stimulating (FSH) fuagieiagiAa inhibin alpha WAL
beta (A waz B)"” Tunzdagnunfinnsasaanusa
inhibin alpha, inhibin beta A WA inhibin beta B
Twifefeidunting fibroadenoma wazazise
winunlpglaniznnsuaniaanaesdutin beta A
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CDC45/CDC45L
€114 CDC45 ¥7a cell division cycle 45/ cell
division cycle 45-like BgjUutATTnTENAT 22 Fwmiia
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EPYC

#lu EPYC v5a epiphycan aguulasTulay
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AN 12 FunUe 12921 viwinfiudasiallsfiu
dermatan sulfate proteoglycan 3 InaifilusFiutfingd
dluan1@nae9ngqy leucine-rich repeat protein
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Imavineugani collagen fibrils wazllshiu extra-
cellular matrix 84 Hse91unudgu EPYC
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TMEMSA

€11 TMEMB8A 38 transmembrane protein
8A agfunlasTulaugl 16 uvinks 16p13.3 ¥l
wilaswalisiu transmembrane protein 8A 9138
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