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NGI-!IEN cUU SAN XUAT ENZYME PFU-SSO7D
TAI TO HOP VA NG DUNG SANG LQC DOT BIEN
H1047R GEN PIK3CA BANG KI THUAT REALTIME PCR

Nguyén Phu Thanh', Dinh Thi Thao'?
Tran Lién Ha3, Ng6 Tat Trung'

TOM TAT

Muc tiéu: San xuat enzyme Pfu-Sso7d tai t6 hop cho (ng dung phat hién dét bién H1047R gen PIK3CA
bang ki thuat realtime PCR.

Vat liéu, phwong phap: Té bao EQ458 E. coli chira vector biéu hién enzyme Pfu-Sso7d duwoc tang sinh,
cém Umg biéu hién bang IPTG, sau dé tinh sach bdng phwong phép sac ki ai lic. Enzyme thu dwoc sau
tinh sach duoc danh gié bang dién di SDS-PAGE, do néng dé bang phuwong phap Bradford va hoat tinh
bang phén trng PCR. Enzyme dwoc str dung vao phan tng realtime PCR phat hién dot bién diém H1047R
gen PIK3CA trén 50 mau huyét tiong bénh nhan ung thuw va.

Két qua: Enzyme Pfu-Sso7d thu dugc co do tinh sach cao, it tap nhiém véi céc protein cua vi khuén. Phan tng
realtime PCR str dung enzyme Pfu-Sso7d phat hién dét bién H1047R gen PIK3CA véi ngudng phat hién 0,01%.
Két luan: Biéu hién va tinh sach thanh céng enzyme Pfu-Sso7d va str dung trong phén (ng realtime PCR
sang loc dot bien H1047R gen PIK3CA.

Tir khéa: Pfu-Sso7d, realtime PCR, dot bién H1047R, PIK3CA, ung thw vu.

ABSTRACT

Objectives: Establishing a protocol to produce recombinant Pfu-Sso7d polymerase enzyme and investigate
its capability in realtime PCR assay to detect H1047R mutation in PIK3CA gene.

Material, methods: EQ458 E. coli containing the Pfu-Sso7d enzyme expression vector was grown. The
Pfu-Sso7d enzyme was expressed using the IPTG inducer, then purified by affinity chromatography.
The properties of the produced enzyme were evaluated by SDS-PAGE electrophoresis, concentration
measurement by the Bradford assay and activity evaluation by PCR. The enzyme was applied to detect
the H1047R point mutation in the PIK3CA gene using realtime PCR reaction. The test is performed on 50
plasma samples of breast cancer patients.

Results: The inhouse Pfu-Sso7d enzyme has high purity and little contamination with bacterial proteins.
Realtime PCR reaction using Pfu-Sso7d enzyme detects H1047R mutation in PIK3CA gene with a detection
threshold of 0.01% mutant allele fragment (MAF).

Conclusions: Successfully expressed and purified recombinant Pfu-Sso7d polymerase enzyme and
application in realtime PCR reaction to screen H1047R mutation in PIK3CA gene.

Keywords: Pfu-Sso7d, realtime PCR, H1047R mutation, PIK3CA, breast cancer.
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1. DAT VAN BE

Bénh ung thw la mét thach thirc 16N véi y té toan
cau, dac trwng bdi sy tich tu cac dot bién gen thuc
day sw khdi ddu va sw phat trién t& bao khong kiém
soat clia cac khéi u &c tinh. Nhirng thay ddi di truyén
la nguyén nhan gay ra ung thw. Viéc xét nghiém tim
dét bién gen c6 vai trd quan trong trong tién lwong va
la chon phac dd diéu tri dich cho ngudi bénh. Hién
c6 nhiéu phwong phap phat hién dot bién gen nhw
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Sanger Sequencing, gidi trinh tw gen thé hé méi NGS,
PCR... Trong d, PCR dwoc trng dung phd bién trong
cac phong xét nghiém trén thé giéi [1]. V&i wu diém
on dinh & nhiét do cao, Taq polymerase la enzyme
dwogc str dung rong réi trong cac phan trng PCR. Tuy
nhién, Tag DNA polymerase c6 mét s6 nhuoc diém
la do dac hiéu thap; cac nucleotide khong khép cé
thé dwoc thém vao trinh tw béi Tag polymerase trong
qua trinh tdng hop chudi DNA méi; Taq polymerase
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khong cé hoat tinh doc stra exonuclease 3’-5’ nén
khong thé stra dwoc cac nucleotide khong khdp, 1am
cho enzym nay c6 dé chinh xac thap [2].

Trong s6 cac enzyme DNA polymerase, Pfu-
polymerase la enzyme c6 do dn dinh, dé chinh xac
cao do c6 hoat tinh exonuclease 3’-5’ (proofreading).
Diéu nay cho phép né stra cac 16i trong qua trinh téng
hop DNA ma enzyme Taq polymerase binh thuwdng
khéng co va khién né tré nén li twdng cho cac tng
dung doi héi do chinh xac cao nhw gidi trinh ty DNA
hodc str dung trong phan (rng PCR phat hién dot
bién gen. Tuy nhién, Pfu-polymerase lai c6 nhuwoc
diém 1a téc do tbng hop DNA cham hon so v&i mot
s& DNA polymerase khac va kha nhay cdm véi cac
diéu kién phan tng. Pé khac phuc nhitng nhwoc
diém néu trén, bién thé méi ma nghién ctu nay
dé cap co6 su két hop gilra enzyme nay va protein
Sso7d. Sy két hop d6 mang lai nhiéu loi ich, bao
gdm cai thién kha nang én dinh nhiét, tdng cwéong
kha nang xt li, tang kha nang lién két DNA va hiéu
suat tong thé vuot troi d& dap (ring yéu cau chinh
xac trong xét nghiém xac dinh dot bién diém [3].

Gen PIK3CA ma héa tiéu don vij xtc tac p110a
clia phosphatidylinositol 3-kinase (PI3K) 1a mét chét
diéu hoa chinh ctia con dwéng truyén tin hiéu ndi
bao. Cac dot bién gen PIK3CA duogc xac dinh lién
quan dén nhiéu loai ung thw, nhw ung thw v, dai
trwc trang, phdi, ndo, budng trirng, da day... Pang
cha y, dét bién H1047R (d&c trwng bdi sy thay thé
histidine thanh arginine & vi tri 1047 trong protein
PI3K) c6 vai trd quan trong dan dén sw kich hoat
cau thanh con dwong PI3K/AKT, thic day sw ting
sinh va séng sét cla té bao phé bién & nhiéu loai
ung thw, trong d6 c6 ung thw vd. Trén co sé& dir liéu
vé dot bién Clinvar (NCBI), dot bién H1047R gen
PIK3CA duwoc FDA ghi nhan va phan loai 1a dot bién
gay bénh (pathogenic) [4]. Cac bénh nhén ung thw
vu tién trién, HR-positive/HER2-negative mang dot
bién gen PIK3CA c6 thi gian séng khong bénh dai
hon khi dwoc diéu tri két hop Fulvestrant véiAlpelisib
(mét thube tre ché chon loc con dwdng PI3K). Do
vay, xét nghiém dot bién gen PIK3CA dwoc khuyén
cao thyc hién cho cac bénh nhan ung thuw vu dé cé
lwa chon phac d thuéc dich cho ho [5].

Gop phan nang cao tinh chinh xac va hiéu suét
clia xét nghiém PCR phat hién dot bién gen, chung
t6i tién hanh nghlen clru nay nham san xuét enzyme
Pfu-Sso7d tai td hop va (rng dung sang loc dét bién
H1047R gen PIK3CA béng ki thuat realtime PCR.

2. VAT LIEU, PHUWONG PHAP NGHIEN CUPU
2.1. Vat liéu nghién ctru

Chuiing EQ458 E. coli chira vector biéu hién enzyme
Pfu-Sso7d polymerase va DNA tach tr dong t€ bao
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HCT-116 mang dét bién H1047R gene PIK3CA, mau
DNA cuia t& bao khéng mang dot bién gene PIK3CA
(HT-29) do Trung tam Tw van va sang loc ung thw,
Bénh vién Trung wong Quéan dodi 108 cung cip. Cac
héa chét phuc vu xét nghiém do hang Sigma-Aldrich
(St. Louis, MO, Hoa Ky) cung cap; bd mdi trong phan
ng do cdng ty Phu Sa Genomics san xuét.

2.2. San xuat enzyme Pfu-Sso7d tai to hop

EQ458 E. coli dwoc tang sinh trong mdi trdng
B (1% peptone; 1% NaCl; 0,5% cao nAm men) ¢
bd sung khang sinh CAM va KAN (50 ug/mL) qua
dém. Chuyén dich ting sinh qua dém EQ458 E. coli
vao binh méi trudrng LB c6 b sung khang sinh CAM
va KAN (50 ug/mL). Chiing dwoc nudi & 37°C trong
t0 nuéi, lac 165 rpm dén khi OD600 dat 0,4-0,6 thi
tién hanh cdm wng IPTG 1 mM. Enzyme duoc biéu
hién & nhiét d6 lanh (15-18°C) qua dém. Dich nudi
biéu hién enzyme dwoc thu héi vao éng Falcon 50,
sau dé li tam (5.000g, 10 phut, 4°C) thu sinh khéi. Mét
phan sinh khdi dwoc st dung dé tinh ché enzyme,
moét phan con lai dwoc bdo quan & am 80°C.

Sinh khdi thu dwoc hoa vao 2 mL dém Lysis
Buffer (50mM NaH,PO,, 300 mM NaCl, 10 mM
Imidazole) va 10 uL PMSF. Hon dich dwoc siéu am
theo chwong trinh: 4 ON -4 OFF, 10 phut, Amp 40%,
sau dé G 70°C trong 15 phut. Tiép d6, hén hop duoc
li tam (10.000g, 30 phat, 4°C), bd can, thu dich ndi
(lysate). 200 uL Ni-NTA Resin dwoc chuyén vao éng
Epp 1.5 méi. Rlra va can bang hat trong dém Lysis
buffer (li tdm 700g 2 phut). Toan b dich lysate con
lai dworc chuyén vao ong Ni-NTA Resin d4 can bang,
dao trén nhe nhang bang tay trong 15 phut, sau doé
li tam 700g, 2 phut. Hat c6 gan enzyme dwoc riva
1 14n v&i 200 uL Lysis Buffer va 1 lan v&i 1.000 ul
dém Wash Buffer (50mM NaH,PO,, 300 mM NaCl,
40 mM Imidazole). Enzyme duworc rira gidi trong 500
uL dém Elute Buffer (50 mM Tris-HCI pH8.0, 300
mM NaCl, 250 mM Imidazole, 0,2% Tween 20, 2
mM DTT). Dich enzyme thu duoc bd sung 500 uL
Glycerol, ddo trén déu bang tay. Enzyme dwoc bao
quan trong ti am 20°C. Nong dé enzyme thu dwoc
xac dinh badng phwong phap Bradford. Enzyme thu
dwoc duoc dién di SDS-PAGE.

Hoat tinh enzyme dwoc thér nghiém bang phan
&ng khuéch dai gen PIK3CA exon20 kich thuéc
524 bp va 188 bp. Thanh phan phan (ng bao
gdm Buffer PCR1 10X inhouse, MgCl, (2 mM),
dNTP 0,25 mM, méi xudi va mdi ngwoc (0,4 uM),
1 uL enzyme pha loang 100 lan. Véi khuéch dai
amplicon 524 bp, méi PIK3CA-E20-F0 va PIK3CA-
E20-R0O duwgc s dung, phan (rng dwgc thwe hién
& 98°C trong 2 phut, 42 chu ki (98°C, 30s; 57°C;
30s; 72°C, 30s), kéo dai cubi & 72°C trong 10 pht.
Vé&i khuéch dai amplicon 188 bp, mdi PIK3CA-
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H1047R-FO va PIK3CA-H1047R-R0 duwoc sw
dung, phan rng thwc hién & 98°C trong 2 phut, 42
chu ki (98°C, 15s; 60°C, 20s; 72°C, 20s), kéo dai
cubi & 72°C trong 10 phut.

Két qua dwoc dbi chiéu véi enzyme Taq
polymerase. Thanh phan phan trng bao gébm Buffer
PCR 10X inhouse, dNTP 0,25 mM, moi xudi va moi
nguoc (0,4 uM), 0,1 uL enzyme Taq polymerase.
Voi khuéch dai amplicon 524 bp, méi PIK3CA-
E20-FO va PIK3CA-E20-R0O dwgc st dung, phan
trng thre hién & 95°C trong 3 phut, 42 chu ki (95°C,
30s; 57°C, 30s; 72°C, 30s), kéo dai cubdi & 72°C
trong 10 phut. V&i khuéch dai amplicon 188 bp, mdi
PIK3CA-H1047R-F0 va PIK3CA-H1047R-R0 duwgc
st dung, phan &ng thwc hién & 95°C trong 3 pht,
42 chu ki (95°C, 15s; 60°C, 20s; 72°C, 20s), kéo dai
cudi & 72°C trong 10 phut. San phdm PCR duoc
thwe hién dién di agarose dé kiém tra.

2.3. Phan (rng realtime PCR phat hién dot bién
H1047R gen PIK3CA

Trong nghién ctru nay, ki thuat phat hién dot bién
H1047R bang céng nghé realtime Allele-specific
PCR duoec tiép tuc phat trién dé tang kha nang
phat hién nhirng mau co ti 1é dot bién thap. Cu thé,
ching t6i str dung két hop s bat c&p dac hiéu gitra
moi d&c hiéu d6t bién véi mau dét bién va sw ngan
chan qua trinh khuéch dai cla oligonucleotide chan
véi mau thé dai. San phdm PCR dwoc nhan biét
bang tin hiéu SYBR green. Gia tri Ct dwoc tinh toan
cho san pham khuéch dai phan &ng PCR, gia tri
ACt = Ct1 - Ct2; ACt |4 hiéu sb cta Ct cla phan
trng c6 str dung oligonucleotide chan (Ct1) va Ct
clia phan rng khong dung oligonucleotide chan
(Ct2) v&i cung mot mau DNA. Khi mau bénh phdm
c6 ACt < ACt clia mau chirng &m (DNA thé hoang
dai) thi mau dé dwoc coi la co dot bién.

- Khao sat mot s6 diéu kién toi wu thi nghiém:
thanh phan phan &¥ng gbém Buffer gPCR2 10X,
dNTP 0,2 mM, mdi xudi va mdi ngwoc (0,4 uM),
oligonucleotide chan, enzyme pha loang 100
lan, Evagreen 20X, DNA khuén (10 ng/uL voi
DNA). Trong phan tng, khao sat cac thanh phan
nhw sau: s& dung cac cép mdi (chay Ta = 55°C),
oligonucleotide chan va Iwgng oligonucleotide
chan: 0-0,8-1,2-1,6 uM. Phan (ng thwc hién &
98°C trong 2 phut, 60 chu ki (98°C, 15s; Ta°C, 20s;
72°C, 20s), kénh mau SYBR trén may LightCycler
96 (Roche). Nhiét d6 gédn méi Ta duwoc khao sat
trong khoang 51-55°C.

- X4c dinh d6 nhay ki thuat: dé xac dinh dd nhay
ki thuat cha xét nghiém nay, DNA dot bién dwoc
phan 1ap ti cac té bao chuan duwong tinh HTC-116
mang dot bién & exon 20 cla gen PIK3CA, pha
lodng trong DNA cla t& bao khéng mang dot bién
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nay tuan theo chudi ti I& pha loang cta dét bién:
10%-1%-0,1%-0,01%-0,001%.
2.4. Quy trinh tach cfDNA tir huyét twong

Mau mau toan phan lwu trong 6ng K2-EDTA.
cfDNA tach tir huyét twong theo phwong phap PCI,
st dung phenol, chloroform va isoamyl alcohol, theo
ti 16 twong ng & 25:24:1. DNA duwoc rira bang
Ethanol 70% dé loai bd tap chat con sét lai. DNA sau
do dwoc lam khé va phan tan lai trong dung dich dém
TE (20uL). DNA dwoc bao quan nhiét 6 am 35°C.

3. KET QUA NGHIEN cUU

3.1. Biéu hién va tinh sach enzyme Pfu-Sso7d
tai to hop

Hinh 1. Bién di SDS-PAGE
enzyme Pfu-Sso7d polymerase.

Két qua dién di SDS-PAGE enzyme Pfu-Sso7d
polymerase thu dwoc dwoc (hinh 1) cho thdy mot
b&ng sang rd va rat it bang tap, chirng té enzyme
thu dwoc lveng Ion va kha sach. Cac enzyme dién
di cung bao gdm Taq polymerase (inhouse) kich
thwéc 94 kDa, Bst LF (inhouse) kich thwéc 67
kDa. Theo li thuyét, kich thwé'c enzyme Pfu-Sso7d
polymerase khodng 97 kDa. Nhw vay, két qua cho
thdy bang cla giéng dién di enzyme nay la hop Ii,
ngang v&i enzyme Taq polymerase (94 kDa) va &
trén so v&i Bst LF (67 kDa).

BSA Standard Curve

Hinh 2. Bé thj nbng do BSA theo OD620.

Do néng d6 enzyme thu dwoc bang phwong
phap Bradford. Néng d6 chuan BSA duwoc do va
thé hién trén hinh 2. Tl két qua do nbéng do trén,
chung téi tinh dwoc cdng thirc xac dinh ndng dé
protein: y = 0,002x + 0,014 (v&i R2 = 0,9981).
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100 b DA Ladder

Hinh 3. Bién di db sén pham
PCR 514 bp kiém tra hoat tinh enzyme.

Hinh 4. Bién di dé san phdm
PCR 218 bp kiém tra hoat tinh enzyme.
Bang gia tri do OD620 va néng dd ciia mau
enzyme Pfu-Sso7d polymerase

0DE20 | o Tyme) | polymerase
Lan 1 0,335 0,685
Lan 2 0,337 0,668
Lan 3 0,336 0,678
Trung binh 0,336 0,677
Noéng do6 (ng/ul) 0 654

Enzyme dwoc kiém tra hoat dong bang phan
&ng PCR gen PIK3CA. Két qua khuéch dai manh
amplicon 514 bp va 218 bp dwoc thé hién lan
lvot trén hinh 3 va hinh 4. Hai hinh trén cho théy
sy twong ddng kich thuwéc sdn phdm khuéch dai
gilra hai enzyme Pfu-Sso7D polymerase va Taq
polymerase, cho thdy enzyme c6 hoat tinh va cé
thé tham gia vao phan tng khuéch dai DNA.

3.2. Khao sat mot s6 diéu kién thich hop cho
phan (ng realtime PCR xac dinh dét bién
H1047R gen PIK3CA

- Khéo sat bd méi phan (rng: cac bd modi khao
séat c6 chung méi ngwoc (moi R), cac méi xudi khac
nhau dwoc st dung. Két qua khao sat cac boé mbi
thé hién tai hinh 5. Trong 4 bé mdi duwoc khao sat,

Tap chi Y HOC QUAN SU, SO 373 (11-12/2024)

2 bd mdi theo nguyén tédc AS va 2 bd mbi theo
nguyén tdc ARMS. B6 mdi 1 cho két qua tét nhét
(CT cGa mau WT la 35,97, cita mau MT 100% la
27,81). Cac mdi khac thiét ké theo ki thuat ARMS
khéng cé kha n&ng khuéch dai (khéng 1én tin hiéu).
Nghién ctu lya chon bd méi 1: PIK3CA-1047R-F1

va PI3CA-1047R-R cho cac thi nghiém tiép theo.

= MT Bo |

MT Bg 2

. WT Bo 1

 WT B 2

PFarsoree

P

Hinh 5. Khdo sat cac b6 méi cho phén tng
RT- PCR phét hién dot bién H1047R.

- Kh&o sat nhiét d6 gan moi:

Hinh 6. Két qua khao sat nhiét d6 gdn mdi cho
phan ung RT-PCR phat hién dét bién H1047R.

Nhiét d& g&n méi trong chu trinh nhiét phan (ng
realtime PCR dwogc khao sat & cac gia tri 51-53-
55. Két qua khao sat nhiét do gan méi dwoc thé
hién trong hinh 6, trong d4, nhiét d4 gan méi dwoc
Iwa chon la 55°C, mau WT bij ngan can khuéch dai
hoan toan. Nghién cru lwa chon nhiét d6 gén moi
la 55°C cho céc thir nghiém tiép theo.

- Lwa chon oligonucleotide chan:

2.500
2400 /
2300 /4
2.000 /

1800 1

1400

1200

Fluescencz
s

G000 W00

cycle

Hinh 7. Két qua lwa chon oligonucleotide chén
cho phan (ng RT-PCR phét hién dot bién H1047R
(do: PIK3CA-1047R-BL3; xanh la: PIK3CA-
1047R-BL1; xanh da troi: PIK3CA-1047R-BL2).
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Ba oligonucleotide chan dwoc Iywa chon thong
qua phan rng realtime PCR dung méi PIK3CA-
1047R-F1 va PI3CA-1047R-R vé&i cac diéu kién
lwa chon & trén. Két qua thé hién (hinh 7) cho thay
oligonucleotide chan PIK3CA-1047R-BL1 cho két
quéa gidm tin hiéu mau WT tbt nhat (ACt = 6,97).
Oligonucleotide PIK3CA-1047R-BL1 dwgc nghién
ctru chon cho céac th nghiém tiép theo.

- Khao sat néng do oligonucleotide chan:

Noéng do oligonucleotide dwoc khao sat tai cac
gia tri 0-0,8-1,2-1,6 uM. Két qua khao sat (hinh 8)
thé hién kha nang han ché tin hiéu tét nhat khi st
dung 1,2 uM oligonucleotide chan (ACt = 6,04).

0% OB
10% OB

10% 0.88
10" 1.2B

10% 1.68
/0% 08B

0% 1.68
0% 1.28

Hinh 8. Khao sat luiong oligonucleotide chéan str
dung cho phén (rng RT-PCR phét hién dét bién
H1047R (ndng dé dét bién 0% va 10%; long
oligonucleotide chéan str dung 0-0,8-1,2-1,6 uM
tuong rng voi ki hiéu 0B-0.8B-1.2B-1.6B).

3.3. Xac dinh d6 nhay phan &rng RT-PCR phat
hién dét bién H1047R

Pha lodng DNA thanh cac dai nong do 0,01%-
0,1%-1%-10%. Sau d6, dai DNA trén tham gia
danh gia do nhay ki thuat ctia phan rng realtime
PCR x&c dinh dot bién H1047R gen PIK3CA. Két
qué (hinh 9) cho thdy phwong phap realtime PCR
dac hiéu dot bién két hop véi oligonucleotide chan
nay co thé phat hién dwoc cac dot bién & do nhay
ki thuat 0,01 v&i cut-off ACt = 4,22 + 0,68.

8.00

ACT
b
=3
S

0% 0.01% 0.1% 1% 10%
% dét bien H1I047R

Hinh 9. Két qua do nhay ki thuat phan tng RT-
PCR xac dinh dét bién H1047R gen PIK3CA.

3.4. Thir nghiém trén mau mau bénh nhan ung
thw va

Nghién ctru nay khao sat dot bién H1047R gen
PIK3CA trén 50 mau plasma clia bénh nhan ung
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thw vi. Két qua thu dwoc cé 11/50 mau (22%)
dwong tinh v&i dot bién H1047R.

4. BAN LUAN

Su két hop giva Pfu-polymerase va protein
Sso7d mang lai nhiéu loi ich, bao gdm cai thién
khad nang 6n dinh nhiét, ting cudng kha nang x&
li, tdng kha nang lién két DNA va hiéu suét tdng
thé. Cu thé, Sso7d cé ngudn gbc tr vi khuan cb wa
nhiét Sulfolobus solfataricus va dwoc biét dén voi
ai lyc lien két manh mé véi DNA soi d6i. Khi hop
nhat v&i Pfu DNA polymerase, sw lién két nay cé
thé giup 6n dinh phirc hop DNA khuén - enzyme
polymerase. T d6, c6 thé tadng cwong kha néng
tdng hop, tinh &n dinh va hiéu suat cia enzyme
polymerase, dac biét trong cac diéu kién PCR kho
khan (nhw nhiét dé cao).

Nghién ctu nay thanh cdng trong viéc biéu
hién va tinh sach enzyme Pfu-Sso7d polymerase
véi ndng dd cao, c6 do tinh khiét va hoat tinh
polymerase khuéch dai amplicon kich thuéc bé
(218 bp) hoac trung binh (514 bp). Tuy nhién,
nghién ctru chwa cé diéu kién khao sat nhirng dac
diém wu viét clia enzyme tai t& hop nay nhu do
chinh xac (high fidelity), d6 6n dinh, sy khuéch dai
nhirng amplicon c6 kich thwéc Ion (> 1000 bp).

Phat hién dot bién diém trén cac phan t& DNA
la ki thuat co ban trong sinh hoc phan t&r va chan
doan lam sang, cé y nghia sau réng trong cac linh
vie nghién cru ung thw, chan doan bénh di truyén,
y hoc ca nhan héa... Nhiéu nghién ctru trudc day
da st dung ki thuat PCR dé phan tich dét bién
H1047R trong gen PIK3CA va cac phuwong phap
hién tai phat hién dot bién nay van dang tiép tuc
dwoc nghién clru, phat trién. Cac phwong phap
dd nhay cao st dung digital PCR dwoc phat trién
dén d6 nhay thap nhét dat 0,085% [6]. M6t phwong
phap sinh hoc phan tlr khac dwa trén hé thdng
enzyme moi CRISPR/Cas12a dang dwoc phat
trién va chi c6 1 nghién ctru lién quan dén phat
hién dét bién nay, song do nhay ctia phwong phap
thap (dat 0.036%) [7]. M6t phwong phap phat hién
khac st dung ki thuat PCR va locked nucleic acid
két hop giai trinh tw Sanger chi dat d6 nhay dén
1,3% [8]. M&t nghién ctru gan day sir dung phuong
phap allele-specific PCR (AS-PCR) két hop phan
tich dworng cong néng chay da dat dén d6 nhay
0,05% [9]. V&i phuong phap realtime AS-PCR,
hau hét cac cong bbd déu dwa trén cong nghé mau
dod Tagman. Uu diém chu yéu cta cong nghé nay
so v&i SYBR Green real-time PCR la cé tinh dac
hiéu cao hon. Tuy nhién, viéc thiét k& dau do |a kho
khan khi két hop méi dic hiéu dot bién voi doan
trinh tw DNA ngan dé xac dinh d6t bién diém. Nhw
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vay, ching t6i da phat trién phuwong phap Realtime
PCR dat d6 nhay rat sau, hon han cac bao céo
trwoc day.

S dung phwong phap AS-PCR inhouse, ching
tdi khdo sat dot bién H1047R trong 50 mau cfDNA
tr huyét twong cia bénh nhan ung thw va. Két qua
c6 22% mau dwong tinh véi dét bién H1047R gen
PIK3CA. Theo sb liéu cong bd tlr mot nghién ciru
trwdc day, dot biét gen PIK3CA chiém khoang 32-
38% céac khdi ung thw va [4]. Tuy nhién, ti1& dot bién
PIK3CA trong ung thw vl cé thé khéac nhau tuy thudc
vao mot sb yéu td, bao gdm loai ung thw v, sé bénh
nhan khao sat va khu vuc dia li. Ti 1é 22% trong
nghién ctru nay thap hon fi 18 dwong tinh H1047R
(Ia 56,5%) trong hon 1000 phu ni & phia B4c Trung
Qubc [10]. Trong khi d6 & Tunisia, ti 1& nay chi dat
7,4% (4/54 ca) [11]. Dot bién PIK3CA thwong gép
& nhém ung thw va HR+/HER2- va chiém ti 1é thap
hon & nhdm ung thw vi bé 3 am tinh [12]. Do dé,
nghién clru can phan tich thém, két hop cac dac
diém lam sang va tang ¢ mau dé co ti 1& dai dién
cho phu ni¥ Viét Nam chinh xac hon.

Nghién ctu nay str dung phwong phap realtime
PCR c6 thé phat hién d6t bién soma trén mau
huyét twong ctia bénh nhan ung thw, cung cap mét
xét nghiém it xam I4n, hau nhw khéng anh hwéng
t&i nguwdi bénh, déng thdi hd tro dinh hwéng diéu
tri, nhat 1a didu tri hwéng dich.

5. KET LUAN

Biéu hién thanh céng enzyme Pfu-Sso7d c6 dd
tinh sach cao, it tap nhiém véi cac protein ca vi
khuan. Phan (rng realtime PCR sir dung enzyme
Pfu-Sso7d phat hién dot bién H1047R gen PIK3CA
v&i nguwdng phat hién 0,01%.

TAI LIEU THAM KHAO

1. Elazezy M, Joosse, S.A (2018), “Techniques of
using circulating tumor DNA as a liquid biopsy
component in cancer management’, Comput
Struct Biotechnol J., 2018. 16: p.370-378.

2. Ricardo P.C, Frangoso E, Arias M.C (2019),
“Fidelity of DNA polymerases in the detection of
intraindividual variation of mitochondrial DNA”,
Mitochondrial DNA B Resour., 2019 Dec 12; 5(1):
108-112. doi: 10.1080/23802359.2019.1697188.

3. Yan Wang, Dennis E Prosen, Li Mei, John C
Sullivan, Michael Finney, Peter B Vander Horn
(2004), “A novel strategy to engineer DNA
polymerases for enhanced processivity and
improved performance in vitro”, Nucleic Acids
Research, Vol 32, Issue 3, 1 February 2004, p.
1197-207, https://doi.org/10.1093/nar/gkh271.

Tap chi Y HOC QUAN SV, SO 373 (11-12/2024)

4. Samuels Y, Waldman T (2010), “Oncogenic
mutations of PIK3CA in human cancers”, Curr
Top Microbiol Immunol. 2010; 347:21-41.
doi:10.1007/82_2010_68.

5. Andre F, Ciruelos E, Rubovszky G, Campone M,
Loibl S, Rugo H.S, Iwata H, Conte P, Mayer
I.LA, Kaufman B, Yamashita T, Lu Y.S, Inoue
K, Takahashi M, Papai Z, Longin A.S, Mills
D (2019), “Solar-Study Group, Alpelisib for
PIK3CA-Mutated, Hormone Receptor-Positive
Advanced Breast Cancer”, N Engl J Med, 2019,
380 (20): p.1929-1940.

6. YuQ, Jiang H, Su X, etal. (2023), “Development
of Multiplex Drop-Off Digital PCR Assays for
Hotspot Mutation Detection of KRAS, NRAS,
BRAF, and PIK3CA in the Plasma of Colorectal
CancerPatients”, J Mol Diagnostics. 2023; 25(6):
388-402. doi:10.1016/j.jmoldx.2023.03.002.

7. Cao G, Chen X, Deng Y, et al. (2021), “Single-
nucleotide variant of PIK3CA H1047R gene
assay by CRISPR/Cas12a combined with rolling
circle amplification”, Anal Chim Acta. 2021;
1182: 338943. doi:10.1016/j.aca.2021.338943.

8. Ang D, O’Gara R, Schilling A, et al. (2013),
“Novel method for PIK3CA mutation analysis:
Locked nucleic acid-PCR sequencing”. J Mol
Diagnostics.2013;15(3): 312-318. doi:10.1016/].
Jjmoldx.2012.12.005.

9. Markou A, Farkona S, Schiza C, Efstathiou T,
Kounelis S, Malamos N, Georgoulias V (2014),
“PIK3CA mutational status in circulating tumor
cells can change during disease recurrence or
progression in patients with breast cancer”, Clin
Cancer Res, 2014. 20(22): p. 5823-34.

10. Lv W, Du C, Zhang Y, et al. (2022), “Clinicopa-
thological characteristics and prognostic
analysis of PIK3CA mutation in breast cancer
patients in Northwest China”. Pathol - Res
Pract. 2022; 238(12): 154063. doi:10.1016/.
prp.2022.15406.

11. Ben Rekaya M, Sassi F et al. (2023), “PIK3CA
mutations in breast cancer: A Tunisian series”.
Murugan AK, ed. PLoS One. 2023;1 8(5):
€0285413. doi:10.1371/journal.pone.0285413.

12. Mosele F, Stefanovska B, Lusque A, Tran Dien
A, Garberis |, Droin N, Le Tourneau C, Sablin MP,
Lacroix L, Enrico D, Miran |, Jovelet C, Biéche |,
Soria JC, Bertucci F et al. (2020), “Outcome and
molecular landscape of patients with PIK3CA-
mutated metastatic breast cancer”. Ann Oncol.
2020 Mar; 31(3):377-386. doi: 10.1016/j.
annonc.2019.11.006. Q

59



