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PIK3CA Mutation at Codons 542, 545, and 1047 in Colorectal Cancer Patients

by  Adisorn Jedpiyawongse', Sittiruk Roytrakul’, Wichai Purisa’,
Anantnuch Sakapiboonnan3, Arthid Thim-uam*, Somchai Thanasitthichai
Research Division, National Cancer Institute, °National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency, Pathology Division,
National Cancer Institute, *Division of Biochemistry and Nutrition, School of Medical Sciences,

University of Phayao

Previous studies have suggested that PIK3CA mutations might help predict the prognosis
and anti-EGFR drug response of colorectal cancer patients. This study aimed to detect PIK3CA
mutations and compare the relationship between these mutations and the clinical characteristics
of the patients (age at diagnosis, sex, tumor size, stage, histological grade, histological type, and
lymph-node metastasis). PIK3CA mutations were examined by PNA-mediated real-time PCR
clamping among 206 colorectal cancer patients who had undergone operations at the National
Cancer Institute. PIK3CA mutations were detected in five samples (3%), of which mutations
were found in exon 9 that translated the helical domain. From these five samples, two (40%)
showed mutation at codon 542 and the other three (60%) showed mutation at codon 545/546.
However, no mutation was found at codon 1047 in exon 20 (kinase domain). In addition, PIK3CA
mutation at codon 542 was found mostly in tumor sizes > 5 cm. and mainly in the mucinous type
(P =10.029 and 0.004, respectively). No correlation between PIK3CA mutation at codon 542 and
exon 9 and the clinical characteristics of the patients, was found. (Thai Cancer J 2018;38:154-164)
Keywords: PIK3CA mutation, colorectal cancer, clinicopathological characteristics
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fixed, paraffin-embedded tissue) U@§LaeNIF
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E545G, E545D, Q546E, Q546K, Q546P way
Q546R) LAz exon 20 (3 ANLUUS: H1047Y, H1047L
waz H1047R) Tmeendauannisunen threshold
cycle (ct) 189 control kaz mutation assays 1'71|
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NANENBARUN ATUIU PIK3CA mutation exon9 codon542 P
mutate non-mutate
AU (5R8AL) AUIU (5REAL)
a1g (1)
<50 20 0(0.0) 20(100.0) 1.000
>50 151 2(1.3) 149 (98.7)
LWA
IaIN! 81 1(1.2) 80 (98.8) 0.940
il 90 1(1.1) 89 (99.9)

o <
AUINANDUNLLIY (TN.)

<5.0 118 0(0.0) 118 (100.0) 0.029
>5.0 50 2(4.0) 48 (96.0)

szazlsn
-1l 78 0(0.0) 78(100.0) 0.497
-V 83 2 (2.4) 81 (97.6)

Histological grade

Well differentiated 51 1(2.0) 50 (98.0) 0.904
Moderately differentiated 96 1(1.0) 95 (99.0)
Poorly differentiated 7 0(0.0) 7 (100.0)
Histological type
Non-mucinous 162 1(0.62) 161 (99.4) 0.004
Mucinous 9 1(11.0) 8 (88.9)
Lymph node
Negative 85 0(0.0) 85(100.0) 0.497
Positive 86 2(2.3) 84 (97.7)
NANISANE AU 5 At Anludenay 3 Hlunsnanawug

AsANEIHNIIANLEW PIK3CA ofiatlnd 71 exon 9 @aiflugdaw helical domain Tasiwwiily
(wild type) 166 Faat19aINaIUIY 171 Faeeing  NNINAIERLTI8EU PIK3CA codon 542 a9l 2

Anthifaeay 97.1 wulinmananewiufiesths PIK3CA  siaaei (Baaaz 40) uaz PIK3CA codon 545/546
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AI7N7 2 ANNANRUETENININNINARUE89EW PIK3CA 71 exon 9 codon 545/546 ALNANINNENT
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NANENBARUN MUY PIK3CA mutation exon9 codon545/546 P
mutate non-mutate
AU (5R8AL) AUIU (5REAL)

a1g (1)
<50 20 0(0.0) 20(100.0) 1.000
>50 151 3(2.0) 148 (98.0)

LWA
WLI?\‘I 81 2(2.5) 79 (97.5) 0.499
gl 90 1(1.1) 89 (99.9)

AUNANAUNLIZS (T3.)
<5.0 118 2(1.7) 116 (98.3) 0.891
>5.0 50 1(2.0) 49 (98.0)

szazlsn
-1l 78 1(1.3) 77 (98.7) 1.000
[[8\Y; 83 2(2.4) 81(97.6)

Histological grade
Well differentiated 51 2(3.9) 49 (96.1) 0.549
Moderately differentiated 96 1(1.0) 95 (99.0)
Poorly differentiated 7 0(0.0) 7 (100.0)

Histological type
Non-mucinous 162 3(1.9) 159 (98.1) 0.680
Mucinous 9 0(0.0) 9 (100.0)

Lymph node
Negative 85 1(1.2) 84 (98.8) 1.000
Positive 86 2(2.3) 84 (97.7)

A 3 et Gaay 60) wildnunisnaneig
284981 PIK3CA codon 1047 11 exon 20 @aiflu
kinase domain

dl Y & ! U v dld
AMNAINN 1 waagliidiudngugiaend

WARBUNLITNINNGT 5 Tu. FnInatanuges
= 1 1 7 dld

81 PIK3CA codon 542 snnndnnguéiaeiiaunn
Aaunsifatesndn 5 8. (P=0.029) WAZEINUIN

nanEtlheninisnaaiugaestiny PIK3CA codon
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NAWENEAAUN AU PIK3CA mutation exon9 P
mutate non-mutate
AU (5R8A%) MUY (5R8AL)

a1g (1)
<50 20 0(0.0) 20(100.0) 1.000
>50 151 5(3.3) 146 (96.7)

LWA
‘Mm‘:\‘i 81 3(3.7) 78 (96.3) 0.566
gilald] 90 2(2.2) 88 (97.8)

AUIANDUNLIES (TN.)
<5.0 118 2(1.7) 116 (98.3) 0.133
>5.0 50 3(6.0) 47 (94.0)

szazlsn
-1l 78 1(1.3) 77 (98.7) 0.368
-1V 83 4(4.8) 79 (95.2)

Histological grade
Well differentiated 51 3(5.9) 48 (94.1) 0.511
Moderately differentiated 96 2(2.1) 94 (97.9)
Poorly differentiated 7 0(0.0) 7 (100.0)

Histological type
Non-mucinous 162 4(2.5) 158 (97.5) 0.134
Mucinous 9 1(11.1) 8 (88.9)

Lymph node
Negative 85 1(1.2) 84 (98.8) 0.368
Positive 86 4(4.7) 82 (95.3)

542 Hnan1eqanandianeniilugiin mucinous
NINNGINGN non-mucinous (P=0.004) WsANLFN
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ANANNUSAUR1e e szazlsm histological
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PIK3CA codon 545/546 AUNan19anensAaiin
21895 198 (mfmq‘ﬁ 2) wazlinumA T NENRus
FEMINNINAUN UGBTI PIK3CA i exon 9 il
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NANINLNBARUNTRIHLNE (A9199 3)
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PIK3CA codon 542 1191 2 fineeing AnLiusasay
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AU 3 Aaasg AnfluEenay 60 waldwunig
naneWugaaEiu PIK3CA codon 1047 lu exon 20

Faifludn1a89 kinase domain  WHAAINFNLNIUANT

AnAuNLNNINAERUiTesEY PIK3CA Satay

7-18 0191921222426 G411 ;M fin9RN AN AN AR

o - O
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clamping NN19ANI2AY Orum H LWaZADLE™ WLAN
7% PNA-mediated PCR clamping 1{138m39a91
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7% direct sequence anuAanTwia a1 Aneas
Hilaonzideanléunjuazldnsanudn 35 PNA-
mediated real-time PCR clamping RTYVARNLUNNT
naeRLEI9EU PIK3CA $aaay 6.5 #2135 direct
sequence AIANLSaEAE 1.1 Molinari F LazAne®
WuNMINANERLEeaEl PIK3CASaeay 10 (11/109)
@ o o‘d‘ o a @
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AU 6 9181 E545G AU 1 9181 LAY E542K Auu
1978 UATWLININANEWUET exon 20 A9UIU 3 98
Anflusenay 27 Taafigduuunisnanaiudiiv
H1047R* EKIOf V uazAue™ neqanunisnanewig
29981 PIK3CA exon 20 $ataz 2.2 Nosho K
WazANKE'® ATIANLINITNAURUSTRNEY PIK3CA
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= v oo d -
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. 4 s
codon 542 uay 1047" Tuanzn1sAnu183
Samuels Y wazam® wudnisnananugaasiv
PIK3CA Tunziiealélunjuazlénsdasay 31.6
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= g ] o & =
AINNIIANHIBNUIINIINANE NUFUBIE
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PIK3CA iU histological grade WANLN9312971
WLFINNINAERLFIIEU PIK3CA dnuhidwile
NzTeTta well-differentiate 11NN37 moderately
1138 poorly differentiate’®"*°
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codon 542 a7uau 2 fqet1e AnuTetar 40
wazdin1INa8RLE 838 PIK3CA codon 545/546
AU 3 faaeine Anludenar 60 uslinunng
NAERLE198U PIK3CA codon 1047 lu exon 20
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