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Tom tit:

Muc tiéu ciia nghién ciru 1a xay dung quy trinh phat hién dot bién trén gen K13 va buédc diu xac dinh tin s6 dot bién
trén gen nay & cac miu Iam sang. Phwong phap nghién ciru: cac miu ADN duge tach chiét tir cic mAu mau ciia 50
bénh nhén that bai diéu tri v6i artermisin thu thap tai khu viee TAy Nguyén. Poan gene K13 dwge nhin véi cac cip
moi dic hidu, gii trinh tw bang phuong phap Sanger va phén tich ddt bién sir dung phan mém Bioedit. Két qua
nghién ciru: khuéch dai thanh cong doan gen K13 ¢6 Kich thwéc 799 bp & chiing P. falciparum, sau khi giai trinh ty
phat hi¢n c¢6 su thay thé nucleotide A>G tai vi tri 1740, din t6i sy thay déi axit amin C>Y & vi tri 580 twong ung.
Trong 50 miu bénh phim, 41/50 (82%) miu xuit hi¢n dot bién C580Y va 9/50 (18%) miu khong mang dot bién,
ngoai ra khong xuét hién dot bién nao khac. Két luan: da thiét 1ap va téi wu dwge quy trinh phat hién dét bién khang
artermisinin trén gen K13 & Ky sinh trung (KST) st rét P. falciparum va xac dinh tan s6 dot bién nay trén gen K13.

Tir khoa: khang artermisinin, K13, P. falciparum.
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S6t rét 1a mot bénh KST nguy hiém giy ty 1¢ tir vong cao.
Nim 2018, sot rét dugc udce tinh da gy ra 405.000 ca tir vong
trén toan thé gioi, hiu hét trong s d6 do P. falciparum (T6 chirc Y
té thé gioi - WHO, 2019). Theo WHO, liéu phap diéu trj két hop
dua trén artemisinin (ACT) 1a liéu phap didu tri s6t rét do nhiém
KST P, falciparum hang du hién nay [1, 2], tuy nhién trong nim
2008, nhimg truong hop dau tién 6 su giam hidu qua diéu trj cia
artemisinin da dugc quan sat ¢ phia tay Campuchia [3]. Cac nghién
ctru sau d6 cho thay su lan truyén khang thude khip Dong Nam A,
dac biét hon la ¢ phia tdy Campuchia, Myanmar, Thai Lan, Lao va
Viét Nam [4-8]. Su xuat hién khang artemisinin ¢ Pong Nam A
cho thiy moi de doa nghiém trong trong cong tac phong chdng sbt
rét do P. falciparum trén pham vi toan cau.

Gen K13 1a mot doan exon mi héa protein Kelch nim trén
nhiém sac thé s6 13, hay con goi 14 protein Kelch 13. Tinh khang
artemisinin lién quan chdt che véi cac dot bién diém don 1é trong
vung propeller trén nhiém sic thé s6 13 cua P falciparum, trong
d6 pho bién nhat 1a dot bién C580Y, phan b dic trung ¢ tidu ving
phia dong song Mé Kong. Viéc xay dung va hoan thién dugc quy
trinh xac dinh cac chi diém dot bién trén gen K13 s& gitip mo ra
mot hudng tiép cAn moi dé giam sat tinh trang khang artemisinin,
qua d6 s& gitp ich cho cong tac phong chdng sot rét tai Viét Nam
mot cach hidu qua hon. Chinh vi vay, chting t6i d tién hanh nghién
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ctru phét hién dot bién khang artemisinin trén gen K13 & KST sot
rét P. falciparum.

Doi tuony va phuong phap nghién ciiu
Déi twong nghién cieu

Chiing t6i thuc hién nghién ctru trén 50 miu bénh pham di
thét bai trong viéc diéu tri véi artermisinin duoc thu thap tai khu
vuc Tay Nguyén, Viét Nam dé toi uu quy trinh phat hién dot bién.
Nghién ctru dugc thuc hién tai Vién Nghién ciru Y dugce hoc Quan
su, Hoc vién Quén y. Chung chuén KST P, falciparum (clone 3D7)
duge cung cép boi Vién Y hoc Nhiét doi Tuebigen, CHLB Diic.

Phwong phdp nghién ciru

Tdch DNA: m3u chuén va 50 miu méau thu thap dugc tach
bang kit tach chiét DNA tir mau toan phin GeneJET Whole Blood
Genomic DNA Purification (Thermo Fisher Scientific, M¥) theo
huéng din cua nha san xuat. Nong d6 DNA duoc do bang méay
NanoDrop 2000 spectrophotometer (Thermo Fisher Scientific,
M¥), cac miu DNA dugc bao quan ¢ -30°C cho dén khi sir dung
cho phan tmg PCR.

Khuéch dai doan gen c6 chira dot bién ¢ gen K13 va gidi trinh
fw: cap mi sir dung cho phan tmg PCR va g1a1 trinh tu gen dugc
dit tong hop boi Hang IDT (My). Cap mdi Vong 1 1a: moi xuoi
5’-GGG AAT CTG GTG GTA ACA GC-3’ va moi nguge 5°-CGG
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Abstract:

Objective: this study aims to develop a methodology
for detecting mutations in the K13 gene and determine
mutation frequencies in clinical samples. Method: total
DNAs were extracted blood samples collected from
50 patients in failure with artemisinin treatment in
the Central Highlands region. A fragment of the K13
gene was amplified, purified, and sequenced by the
Sanger method. The K73 sequences were analysed by
using Bioedit and aligned with the reference sequence
to determine KI3 mutations. Results: successfully
amplified the K73 gene segment with size 799 bp in P
falciparum. After sequencing, there was a nucleotide
substitution of A>G at position 1740, leading to changes
in amino acids C>Y at the respective position 580. In
the 50 patient samples, 41/50 (82%) samples showed
the C580Y mutation, 9/50 (18%) of the samples had no
mutation, and there was no other mutation. Conclusion:
the authors have successfully developed and optimised
a procedure for detecting the mutation C580Y in K73 in
P. falciparum and determined the mutation frequency in
the K13 gene.

Keywords: artemisinin resistance, K13, P. falciparum.
Classification number: 3.1

AGT GAC CAA ATC TGG GA-3’, cip moi vong 2 1a: mdi xudi
5’-GCC TTG TTG AAA GAA GCA GA-3’ va mdi nguge 5’-GCC
AAG CTG CCA TTC ATT TG-3’ [3].

Thanh phan phan tmg PCR nhan gen bao gdm phan tng
Nested-PCR vong 1: master mix: 10 pl, primer K13-1F: 0,5 pl,
primer K13-1R: 0,5 pl, nude: 7 pl, mau: 2 pl, tong thé tich 20 pl.
Phan mg Nested-PCR vong 2: master mix: 10 pl, primer K13-2F:
0,5 pl, primer K13-2R: 0,5 pl, nude: 7 pl, mau: 2 ul, téng thé tich
20 pl. Chu trinh nhiét phan ung PCR: phan ting Nested-PCR vong
1: 94°C trong 5 phit; tiép theo 25 chu ky: 94°C trong 45 gidy,
51°C trong 45 gidy, 72°C trong 1 phut 25 gidy. Cudi cing 72°C
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trong 5 phut. Phan ung Nested-PCR vong 2: 94°C trong 5 phut;
tiép theo 30 chu ky: 94°C trong 45 giay, 50°C trong 45 gidy, 72°C
trong 45 gidy. Cudi cung 72°C trong 5 phut. San pham PCR dugc
dién di trén gel agarose 1,5%, phan tich két qua [3]. San pham
nhan gen duoc tinh sach bang kit GeneJET PCR Purification Kit
(Thermo Fisher Scientific, My), giai trinh ty gen bang phuong
phap Sanger trén may gidi trinh tu gen ty dong, thuc hién boi Cong
ty thwong mai Macrogen (Seoul, Han Qudc) va phan tich két qua
trén phan mém Bioedit.

Két qua nghién ciiu
Két quad 16i wu quy trinh PCR

Thyc hién t5i wu cac thanh ph?m cua quy trinh Nested PCR
nhan ban vung gen K/3: t6i wu nhiét do gén moi, néng d6 mdi cho
ca 2 vong cua phan ing. Két qua toi uu nhiét do gin moi vong 1
(hinh 1): phan tmg PCR dugc thyc hién theo chuong trinh chay
gradlent nhiét do gan moi voi dai nhiét do tir 50- 57°C dé nhiét do
gin moi khong qua thip va phu hop v6i Tm ciia mdi. San pham
phan tmg dugc dién di trén gel agarose 1,5% nhudm trong dung
dich ethidium bromide trong 20 phut, quan st va chup anh trén hé
thdng chup anh gel dé phan tich két qua.

2063 bp

Hinh 1. Két qua t6i wu nhiét do gin mdi vong 1. Giéng 1: marker 1 kb;
giéng 2-4: nhiét d6 gén mdi 51°C.

Két qua dién di cho thay, & nhiét d6 gin mdi khac nhau
cho cac két qua khac nhau. Tai nhiét d6 51°C cho tin hiéu
bing sang va rd nét nhat, nhiét do nay khong qua thap va
khong cao hon nhiéu so véi Ta cia mdi nén nhiét do gan
moi t6i wu duoc lya chon 1a 51°C. Thyc hién thi nghiém
tuong tu quy trinh t6i wu nhiét do gin mdi vong 1, két qua
t6i uru nhiét do gan moi vong 2 dugc thé hién trong hinh 2.
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799 bp

Hinh 2. Két qua tdi wu nhiét d9 gin mdi vong 2. Giéng 1: thang DNA
chudn 100 bp; giéng 2: éng dbi ching am; giéng 3-11: san phim PCR tai
céc nhiét d gén mdi khac nhau lan lugt 1a 58°C, 57°C, 56°C, 55°C, 54°C,
53°C, 52°C, 51°C, 50°C.



Tai nhiét d6 50°C cho tin hiéu bang sang, ro nét, dam
nhét va 1a khoang nhiét d6 thich hop cho phan tng PCR nén
duoc lya chon cho cac nghién ciru tiép theo. Téi wu néng do
mdi: dé chon duoc néng d6 mdi cac cap mdi thich hop cho
phan tmg PCR ca 2 vong, chung t6i tién hanh thir nghiém &
cac dai ndng do mdi tir 0,25-0,45 pM. Cac ndng do déu cho
két qua t6t, chung toi chon ndng d 0,25 uM cho cac lan
chay tiép theo (hinh 3).

Hinh 3. Két qua tdi wu ndng dé mdi. Giéng 1: thang DNA chuin 100
bp; giéng 2-6: san phém PCR tai cac né»ng d6 mdi 1an luot 14 0,25; 0,3;
0,35; 0,4; 0,45 uM.

Két qud nhén gen K13

San phim Nested-PCR duoc dién di trén gel Agarose
1,5%, 120 V trong vong 30 phut. Két qua dién di san pham
PCR cho thay cic bang xuit hién déu rd nét, ding kich
thudc 799 bp theo ly thuyét va khong xuat hién san pham
phu (hinh 4). Nhu vay, diéu kién cho phan tng nhan gen
da duoge toi wu. San phﬁm s€ dugc tinh sach st dung b kit
GeneJET PCR Purification Kit (Thermo Fisher, M¥) va giai
trinh tu.

10 11 12

13 14

799 bp

Hinh 4. Két qua dién di san phdm Nested-PCR. Giéng 1: thang DNA
chuén 100 bp; giéng 2-14: san phim DNA dién di sau tinh sach.

Két qua gidi trinh tw Sanger

Chung t6i da tién hanh giai trinh tu 50 san pham tinh
sach PCR tir 50 mau bénh phrflm ctia bénh nhan thét bai diéu
tri v6i artemisinin thu thap dugc & khu vuc Tay Nguyén, két
qué thu dugc thé hién trong hinh 5. Tir két qua giai trinh tyr
cac mau thu dugc chiing t6i nhan thay: cac pick thu dugc co
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tin hiéu rd rang, khong bi nhiéu, nhu vay tat ca cic mau cia
chung t6i da dugc giai trinh ty thanh cong.

i) M ) ) b)) 3 b [ [ [ #
GAACAATTTCCATATGCCTTATTAGAAGCTAGAAGTTCAGCAGCAGCTTTTAAT TACCTTAATCAAATATATETTCTTGGAGGTATTGATAATGAACATAACATAT
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Hinh 5. Két qua giai trinh tw doan gen K13 ciia mu bénh.
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Két qud phan tich djt bién bang phan mém Bioedit

St dung phan mém Bioedit dé so sanh trinh ty doan gen
K13 cua mau bénh phém thu duoc voi trinh tu tham chiéu
gen K13 trén ngan hang gen (mé s6 NC 004331.3), két qua
dugc thé hién 6 hinh 6.
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01-K13-2R EONNANNNNTTAGACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAATTCATTTTTTTC - |
02-K13-2R FONNNNNNTTAGAACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTITTTTC
03-K13-2R GO TNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAAT TCATTTTTTTC
04-K13-2R HONNNNNNTTAGAACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
05-K13-2R AQNNNNNTTTAGANCTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
06-K13-2R BONNNNNNNTTANNNTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
07=K13=2R CONNTNNNNTAGANCTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
10-K13-2R DONNTNNNTTAGANCTTCGCCNTTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
18-K13-2R EO GACTTCGCCNTTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAAT TCATTTTTTTC
19-K13-2R FONNNTNNNTTAGACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
21-K13-2R GOATNNNTTTAGAACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
22-K13-2R HONNNNNNTTTAGACTTCGCCATTTTCICCTCCTGTAATTATATAAGAATCTGACAATGIGGCAGCTCCAAAATTCATTTTTTTC
23-K13-2R AONNNTNNNNTNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
30-K13-2R BONNNNNNNTTAGACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARRATTCATTTTTTTC
31-§13-2R CONNNINNNTTNNNNTTCGCCATTTTCTCCTCCTGTART TATATAAGARTCTGACARTGTGGCAGCTCCARRAT TCATTTTTTTC
34-K13-2R DONNNTNNTTTANNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
35-K13-2R EQNNNNNNTTTNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
36-K13-2R FOGNNNNANTTANNNNTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
37-K13-2R GONNTNNNTTTAGACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCAARAT TCATTTTTTTC
TAGACTTCGCCATTTTCTCCTCCTGTAATTATATARGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC

38-K13-2R_HO

Hinh 6. So sénh trinh tw miu véi trinh tw tham chiéu trén GeneBank.

Phan tich 50 mau bénh pham, chiing t6i thu dugc két qua
nhu hinh 7, 8.
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Hinh 7. Vi tri xdy ra dét bien G>A.
( A 00 410 40 430 0 450 460 470 430
ACCTTTGAATACCCCTAGATCATCAGCTATGTGTGTTGCTTTTGATAATAAAATTTATGTCATTGGTGGAACTAATGGT GAG:

420 430 440 430
(B) ACCTTTGAATA.CCCCT AGATCATCAGCTATGTGTGTTGCTTTTGATAAT A%A%TTT%TGTC%TTGGTGG lACTlAT GGTGA‘
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C 100 410 20 40 40 450 460 4710 450
( ) ACCTTTGAATACCCCTAGATCATCAGCTATGTATGTTGCT TTTGATAATAAAATTTATGTCATTGGTGGAACTAATGGT GAG

e

Hinh 8. Két qua giai trinh ty nhin gen K13. (A) chung chuén, (B) miu

khéng dot bién, (C) mau xay ra dot bién thay thé nucleotide.
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Hinh 9. Dot bién C580Y.
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Nhitng mau ¢6 sy thay thé nucleotide A>G tai vi tri 1740 dan
t6i su thay doi axit amin C>Y & vi tri 580 tuong tmg, dot bién nay
dugc goi 1a C580Y (hinh 9). Trong tong s6 50 mau bénh pham,
chung t6i thu duoc 41/50 (82%) mau xuat hién dot bién C580Y nay
va chi c6 9/50 (18%) mau khong mang dot bién, khong xut hién
dot bién nao khac.

Nhu véy, trong nghién ctru ndy cua ching toi, dot bién C580Y
chiém wu thé trong tong sé mau nghién ctru, ty 1¢ nay tuong duong
v6i nghién ctru cia B.Q. Phiic va cs (2017) [9] véi ty 1& dot bién
C580Y tai Viét Nam tang tir 34,5 (ndm 2015) dén 90,5% (nim
2017). Theo N.V. Thanh va cs (2017) [10], ty 1¢ dot bién C580Y tai
Binh Phudc ndm 2015 xuat hién trén 14/14 (100%) truong hop that
bai diéu tri voi artemisinin, Nghién ciru tir nm 2009 dén nim 2016
chi ra dot bién C580Y chiém wu thé cao, dic biét 1a 79,1% (34/43)
phén 1ap ¢ tinh Binh Phudc va 63% (17/27) phén lap ¢ tinh Gia
Lai[10]. Theo nhiéu nghién clu téng hop, tai Viét Nam c6 mot $0
dot bién trén gen K13 d6 1a: F4461, M4761, YA93H, R539T, 1543T,
P533L va C580Y, tuy nhién khong co bang chimg cho thdy bat cir
KST niao mang nhiéu hon 1 dot bién va tin suit xuat hién cta céc
dot bién trén thay doi theo timg giai doan. Ty 1¢ chung KST ¢6 kiéu
gen dot bién K13 tang tir 8,7 (20/231) nam 2009 1én 79,1% (34/43)
nam 2016 (p<0,001). Ty 1¢ dot bién cua C580Y tang tir 1,7 (4/231)
trong giai doan 2009-2010 1én 79,1% (34/43) trong giai doan 2015-
2016 (p<0,001). Trai nguoc voi sw gia tang vé muc do ph bién cua
dot bién C580Y, dot bién 1543 T giam tan sb tir 10,2 (15/147) trong
giai doan 2010-2011 xudng con 2,1% (1/48) trong ndm 2013-2014
v sau d6 bién mat.

Dot bién K13 dugc quan sat 1an dau tién & Pailin, mién tay
Campuchia 1a C580Y va no lan sang Théai Lan va Lao trong
khoang thoi gian tir nam 2008 dén 2015. Hién nay, dot bién nay
thuong chiém wu thé & Campuchia, Myanmar, Thai Lan, Lao va
duoc coi 13 du hiéu phan tr manh dbi voi khang artemisinin ¢
chung P, falciparum. Nghién ctru ciing cho thay dot b1en C580Y o
Campuchia, Thai Lan, Lao va Viét Nam c6 cung nguon goc trong
khi d6 dot bién C580Y ¢ Myanmar ¢ ngudn goc di truyén khac.
C580Y ciing 1a dot bién duy nhét trén gen K13 xuét hién ¢ Nam
M, tuy nhién dot bién nay dugc cho 1 c6 ngudn goc doc 1ap so voi
dot bién C580Y & Campuchia [11].

Nghién ctru tai Viét Nam cho thay sy gia ting uu thé cuia dot bién
C580Y, twong ty nhu di thiy ¢ cac nudc lang giéng Campuchia,
Lao va Thai Lan. Mot cau héi quan trong la li¢u cac KST dot bién
K13, va dot bién C580Y ndi riéng duge “nhap khéau” tir céc quéc
gia khéc trong khu vyc hay ching xuat hién doc 1ap & Viét Nam?
Mot nghién ciru bao gdm mét s6 KST tir tinh Binh Phudc (c6 trong
nghién ciru hién tai) cho thdy cdc miu cta Viét Nam mang Y493H,
1543T va dot bién C580Y ¢6 céc di dang K13 swon dai giong hét
v6i cic KST Campuchia [10]. Dicu nay cho thay dot bién K13 &
KST tir ca hai phia bién giéi Viét Nam - Campuchia c6 chung mot
t6 tién, mdc di khong thé xéc dinh chic chin hudng ndo cia cac
chung nay da lan rong [12]. Mat khac, dot bién C580Y trén gen
K13 &' Ninh Thuan va Gia Lai duoc quan sat thdy c6 cac haplotypes
16i rét giong nhau va c6 sy khac biét so voi C580Y & Binh Phudc,
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dleu nay cho thay céc dot bién ¢ hai dia diém nay co thé c6 ngudn
gbe chung, dong thoi C580Y & 2 tinh nay c6 thé xuat hién sém hon
¢ Binh Phudc [13].

Theo S. Nair va cs (2018) [14], co dén 125 dot bién trén gen
K13 dugc phat hi¢n co lién quan dén tinh khang artemisinin, nhung
chi c6 dot bién C580Y duoc dinh hinh va lan rong tdi cac khu vuc
khéc nhau, gia thuyét cho ring dot bién C580Y gitip cho KST c6
strc dé khang tot hon, kha ning chdng chiu tic dong tot hon, do d6
gitip n6 lan truyén manh m& hon so voi cac dot bién khac.

£ ~
Két luan

Ching t0i dd xdy dung va t6i vu thanh cong quy trinh xéc
dinh dot bién trén gen K13 & KST sbt rét P. falciparum khang
artemisinin, va buéc dau xéc dinh dugc tan suat dot bién C580Y
trén gen K13 1a 82% trén cdc mau bénh phe“im thu thap duoc.
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