NGHIEN CUU KHOA HOC

TINH DA DANG VA DOT BIEN MAT GEN HISTIDINE - RICH PROTEIN
2/3 TREN CAC PHAN LAP PLASMODIUM FALCIPARUM (PfHRP 2/3)
TAI TAY NGUYEN VIET NAM

Poan Thi My Phuong!, Nguyén Thi Minh Trinh?,
Ho Vin Hoang?, Huynh Hong Quang?

Muc tiéu: Xac dinh ty 18 mit gen pfhrp2/3 trén phan lap P. falciparum dang luu hanh tai cic tinh
Tay Nguyén.

Poi twgng va phuong phap: Bénh nhén s6t rét va nhidm ky sinh trung P. falciparum. 108 phan lap
P. falciparum trén mau gidy thim kho dugc tach chiét DNA st dung Chelex - 100. Nghién ctru ngang
mo ta va phan tich phong thi nghiém.

Két qua: Trong s6 108 mau P. falciparum dugc xac dinh bang kinh hién vi, chi ¢ 97,3% (105/108)
dwong tinh voi SD - Bioline test. Phan tich sb liéu phan tir trén ca exon 2 cia gen pfhrp2 va khuéch dai
viing bao ton phat hién 3/108 (2,7%) va gen pfhrp3 phat hién 5/108 (4,6%) mat gen & cac phan lap P.
falciparum. Trong d6, ty 1& mat gen Pfhrp2 ¢ Dak Lak, Pak Nong va Gia Lai lan luot 1a 5% (2/40),
4,5% (1/22) va 0%. Khong c6 mau P. falciparum cb hai dot bién mat gen Pfhrp2/Pfhrp3 dong thoi. Két
ludn: nghién ctru da cung cép bang ching phan tir vé cac phan lap P. falciparum tai 3 tinh Tay Nguyén
da thiéu gen Pfhrp2(2,7%), Pfhrp3(4,6%) va trén vung flanking cua ching. Viéc tiép tuc danh gia cac
RDTs va giam sat phén tir la can thiét dé tang chat lwong chan doan va giir cho vai trdo RDTs nhu mot
cong cu hitu ich nhat trong chan doan tai cdc ving sau, ving xa va noi ma diém kinh khong hoat dong
khong du chat lugng.

Tir khoa: Test chan dodn nhanh (RDTs), protein gidu histidine ciia P. falciparum (PfHRP - 2/3).

AT VAN BE

St rét 1a mot bénh truyén nhiém do mudi truyén
quan trong, tlep tuc de doa tinh mang nhéan loai trén
toan cau, nhét 1a cac khu vic chau Phi, chau A -
Thai Binh Duong (WHO, 2019). Hién ba phuong
phép dang duoc T6 chirc Y té thé gioi (WHO) va Bo
Y té khuyén céo dé chin doan xéc dinh st rét dua
trén nén tang ky sinh trung sét rét (KSTSR) 1a lam
méau nhudm giemsa soi dudi kinh hién vi (KHV),
test chan doan nhanh phit hién khing nguyén
(AgRDTs) va phan trg chudi tring hop PCR. Méi
phuong phap déu c6 uu diém va nhuoc diém, nén
d6i1 khi bo sét ca bénh trong thuc hanh.
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AgRDTs phat hién khang nguyén KSTSR rét
som, ngay ca khi mat do thap trong mau dudi
ngudng phat hién ciia KHV. Do vay, AgRDTs hd
tro chin doan lam maéu, nhat 1a noi kho tiép can co
sO y té, hé thong diém KHV hoat dong yéu. Tuy
nhién, hai nhuoc diém ctiia AgRDTs la duong tinh
kéo dai do khang nguyén ton tai sau diéu trj, nén
khong dung nd dé theo dbi dién tién diéu tri va
gan diy mot s diéu tra tai nhicu ving sot rét luu
hanh cac nuéc Nam M§ va Tiéu ving séng Mé
Kong chi ra hién tugng am tinh gid trén test
AgRDTs ¢ mot s6 ca c6 lam dwong tinh nhung lai
am tinh tinh véi test AgRDTs do P. falciparum c6
dot bién mét doan gen ma hda Histidine - Rich
protein 2/hodc 3 (PfHRP2/3), nén khéng c6 khang
nguyén nay dé phat hién trén test, khi d6 két qua
test AgRDTs 1a 4m tinh, d& din dén bo sot chin
doan, diéu tri khong hop 1y, gay bién chirng.

Tai mién Trung - Tdy Nguyén, phan 16n sot rét
tap trung & tinh Gia Lai, Dik Lik, Dik Nong va
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P. falciparum chiém wu thé so v&i P. vivax trong
co cAu. Tai cc co s6 y té khong diém KHV, hodc
diém KHV khong hoat dong thi phai dung test
AgRDTs va néu c6 tinh trang am tinh gia xay ra
nhu trén thi nguy co 4m tinh gia, bo s6t chan doan
va sdt rét tiép tuc lan truyén. V&i y nghia do,
nghién ctru dugc tién hanh nhim muc tiéu: 1. Mo
ta sy da hinh vé di truyén gen HRP2/HRP3 cua
Plasmodium falciparum tai mot sd vang sdt rét
Ivu hanh cua tinh Gia Lai, Pik Lik, Dik Néng; 2.
Xéac dinh dot bién mat gen HRP2/HRP3 cua
Plasmodium falciparum 1ién quan dén két qua am
tinh gia trén test chan doan nhanh sot rét tai diém
nghién ctru.

oI TUUNG VA PHUGNG PHAP

Péi twong nghién ciru: Gom c6 (1) Bénh nhan
sbt rét do P.falciparum dugc chin doan bang
KHYV va (2) Test nhanh loai SD - Bioline malaria
antigen Pf/Pv HRP2/pLDH con han st dung.

Bénh nhan s6t rét nhiém ky sinh tring P.
falciparum.

Tiéu chuan chon bénh:

~ Nhiém don thuin hodc phdi hop c6 loai P.
falciparum.

~ Chan doan x4c dinh bang kinh hién vi c6
lam giemsa, nhung test am tinh.

~ Bét luan gi6i tinh, nhém tudi, dan tdc, mat
d6 KSTSR P. falciparum.

~ DPdng ¥ tham gia nghién ciru tir bénh nhan
hay nguoi giam ho (néu la tré em).

Tiéu chuan loai trir:

- Bénh nhan nhiém céc loai Plasmodium spp.
khong phai P. falciparum.

~  Bénh nhan khong dong ¥ tham gia nghién ciru.

- Bénh nhin suy giam mién dich (lao,
HIV/AIDS, tiéu duong, suy gan, viém khép ndng,
suy,thafm ndng, bénh ty mi€n, ung thu, dang dung
thude chong thai ghép).

_ Test chdn doan nhanh loai SD - Bioline
malaria antigen P/Pv HRP2/pLDH.

Thoi gian va dia diém nghién ctru: Thu thap
mau tir thang 5/2019 dén thang 7/2021 va phan
tich mau tir thang 3/2021 dén thang 10/2021. Dia

diém phan tich dot bién mét gen va giai trinh ty tai
Labo sinh hoc phan tir Vién Sét rét - Ky sinh
trung - Con trung Quy Nhon va Vién Sanger
(Cambridge, Anh).

Thiét ké nghién ctru: Nghién clru ngang mo ta
va phan tich phong thi nghiém.

Noi dung nghién ciu

~ Ty 1é ca P. falciparum biéu hién am tinh gia
trén test AgRDTs loai SD - Bioline Pf/Pv
HRP2/pLDH.

- Xac dinh mét d KSTSR P. falciparum trén
nhiing ca co két qua am tinh gia test AgRDTs.

- Xaéac dinh ty lé~ ca cO dot bién mat gen
PfHRP2/3 trén sO mau phan lap P. falciparum
phan tich.

Phuong phap va ky thuat

~ Thu thap mau mau tai thyc dia: Xét nghiém
lam mau va test AgRDTs loai SD - Bioline xac
dinh nhiém P. falciparum don thuan hay phdi hop
¢6 P. falciparumdéu dugc chon nghién ciru va thu
mau méau vao gidy thim Whatman 3MM d& phan
tich k¥ thuat Nested PCR va PCR - gidi trinh tu.

- K¥ thuat tach chiét DNA téng sb, tinh sach
DNA, PCR va nested - PCR, cip mdi dung dé
khuéch dai.

- Quy trinh PCR dinh loai Plasmodium spp.
va giai trinh tu, phat hién dot bién va su da dang
trén gen PfHRP2/P/HRP3. San phdm DNA sau
khi tach chiét s& duoc tiép tuc dung dé phan tich
d6t bién mét gen trén protein giau histidine 2/3
theo quy trinh Fontecha G(2018)P! va WHO
(2019)81,

Phan tich va xir Iy s6 liu: Phin mém phan
tich giai trinh ty gen cuia Promega, V.2017 va
Excel phan tich théng ké thuong. Kiém soat sai
léch thong tin qua tirng mau bénh pham ciia bénh
nhan trudc va sau xét nghiém.

Khia canh dao duc trong nghién ctru: Nghién
ctru dugc thong qua Hoi déng Khoa hoc va Pao
duc y sinh Vién St rét - Ky sinh tring - Con
trang Quy Nhon. Bénh nhan duoc chan doan xac
dinh sbt rét s& duoc can bd y té diéu tri theo
Hudng dan chan doan va diéu tri sét rét ctia Bo Y
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té (2016 va 2020). Mau bénh pham dugc thu thap

theo quy trinh SOPs va ma s6 duoc bao mat. Thuc

hién dam bao an toan sinh hoc san pham nghién

ctru tuan thu theo quy dinh.

KET QUA

NGHIEN CUU KHOA HOC

Tong s6 108 phan 1ap P. falciparum thu thap

dugce tir nam 2019 - 2021, trong d6 40 mau tai

bak Lik, 22 miu ¢ Dik Nong va 46 miu ¢ Gia
Lai. Mot s0 két qua phan tich dat duoc:

Dic diém chung ctia mau phan lap thu dugc tai 3 tinh Gia Lai, P4k Nong va D3k Lik

Bang 1. Két qua xét nghiém sbt rét bang lam méau giemsa va test nhanh tai 3 tinh

i o Chén doan KHV Test SD - Bioline Thu '“?l‘]“ma'” giay
T Tinh S6 mauP. am
(n=108) falciparum Am Am
Dwong (%) (%) Dwong (%) (%) SL % Dat
1 | Tinh Dak L&k 40 40 (100) 0 37 (95,0) 2 (5,0) 40 100
2 T'Rﬁ bak 22 22 (100) 0 21 (95,5) 1 (4,5) 22 100
ong
3 | Tinh Gia Lai 46 46 (100) 0 46(100) 0 46 100
Téng sb 108 3(27)

Nhdn xét: Trong s6 108 mau phéan lap thu thap dugc tai 3 tinh déu duong tinh v6i P. falciparum qua
lam mau nhudém giemsa soi dudi KHV, song c6 3/108 (2,7%) mau lai am tinh véi test chdn doan nhanh
SD - Bioline. T4t ca miu phdn lap déu duoc ldy gidy thim theo hudng dan dat chit luong dé tiép tuc
phan tich sinh hoc phan tir.

Bang 2. Két qua xét nghiém sbt rét bang lam méau giemsa va test nhanh & D&k L&k

o7 | PékLak Sé ca Chén doan KHV Test SD - Bioline

(n=40) P. falciparum Duwong (%) Am (%) Dwong (%) Am (%)
1 Huyén Ea Kar 11 11 (100) 0 10 (90,9) 1(9,1)
2 Huyén Krong Nang 27 27 (100) 0 25 (96,3) 1(3,7)
3 Huyén Ea H'Leo 2 2 (100) 0 2 (100) 0

Téng sb 40 2(5,0%)

Nhdn xét: Trong s6 40 phan 1ép P. falciparum tai Dik Lik, 100% s6 miu dwong tinh trén lam mau
nhudm giemsa va so sanh vdi két qua test nhanh SD - Bioline thay c6 5% (2/40) am tinh.

Bang 3. Két qua xét nghiém sbt rét bang lam méau giemsa va test nhanh & D&k Nong

- Dék Nong $6 ca P. Chan doan KHV Test SD-Bioline
(n=22) falciparum Dwong (%) Am (%) Dwong (%) Am (%)

1 Huyén Tuy Blrc 11 11 (100) 0 10 (90,9) 1(9,1)

2 Huyén Dak Mil 3 3 (100) 0 3 (100) 0

3 Huyén Cw Jut 8 8 (100) 0 8 (100) 0
Téng sb 22 1 (4,5%)

Nhdn xét: Trong s6 22 phan 1ap P. falciparum tai Dak Nong, 100% (22/22) s6 miu duong tinh trén
lam mau nhudm giemsa va so sanh véi két qua test nhanh SD - Bioline thay c¢6 4,5% (1/22) am tinh.
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Bang 4. Két qua xét nghiém sbt rét bang lam méau giemsa va test nhanh & Gia Lai

e § )} ey

Ty yruey |

1.000

1,000

Gia Lai sé caP. Chén doan KHV Test SD - Bioline
i (n = 46) falciparum Dwong (%) Am (%) Dwong (%) Am (%)
1 Huyén Krong Pa 38 38 (100) 38 (100)
2 Huyén la Pa 8 8 (100) 0 8 (100) 0
Téng sb 46
php2 b fatiply=ki

Hinh 1. Khuéch dai PCR ctia Pfhrp2 va Pfhrp3 trén céac phan 1ap P. falciparum

Nhdén xét: Trong sb 46 phan 1ap P. falciparum tai Gia Lai, 100% (46/46) s6 miu duong tinh trén lam
mau nhudm giemsa va phu hop vai két qua test nhanh SD - Bioline.

Giai trinh ty phat hién dot bién mat gen PAHRP2/HRP3 ctia phan lap P. falciparum

Nhim khéng dinh tinh trang dot bién mét gen PfHRP2/PHRP3 cua P. falciparum, tiég tuc phan tich
tai cac vung bao ton cao cua PAHRP2/PHRP3 véi cac chi diém MAL230 va MAL228 (d61 voi P/HRP2
va MAL475 va MAL485 (d6i voi PAHRP3) vira dé 1am rd mat gen trén ca PAHRP2 va 3.

Bang 5. Dot bién mét gen PIHRP2/HRP3 trén cac phan lap P. falciparum & Dak Lak

T Dak Lk Két qua PHRP2/3 Exon2 Ving l:'fi:‘c?t)gn cao Vung :féh::zn cao
(n=40) pfhrp2 pfhrp3 MAL230 MAL228 MAL475 MAL485

1 VNDLPFO01 + +

2 VNDLPF02 + +

3 VNDLPF03 + +

4 VNDLPF04 + +

5 VNDLPF05 + +

6 VNDLPF06 + +

7 VNDLPFO7 + +

8 VNDLPF08 + +

9 VNDLPF09 + +

10 VNDLPF10 + - + -
1 VNDLPF11 + +

12 VNDLPF12 + +

13 VNDLPF13 + +

14 VNDLPF14 + +

15 VNDLPF15 + +

16 VNDLPF16 + +
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17 | VNDLPF17 + +
18 | VNDLPF18 + +
19 | VNDLPF19 + +
20 | VNDLPF20 + +
21 | VNDLPF21 + +
22 | VNDLPF22 + +
23 | VNDLPF23 - + - - + +
24 | VNDLPF24 + +
25 | VNDLPF25 + +
26 | VNDLPF26 + +
27 | VNDLPF27 + +
28 | VNDLPF28 + +
29 | VNDLPF29 + +
30 | VNDLPF30 + +
31 | VNDLPF31 - + : : + +
32 | VNDLPF32 + +
33 | VNDLPF33 + +
34 | VNDLPF34 + +
35 | VNDLPF35 + +
36 | VNDLPF36 + +
37 | VNDLPF37 + +
38 | VNDLPF38 + +
39 | VNDLPF39 + +
40 | VNDLPF40 + +

+ Khéng mét gen; - M4t gen

Nhdn xét: Phan tich tinh trang dot bién mét gen Pfhrp2/Pthrp3 cta P. falciparum tai Dak Lék trén ca
PfHRP2/3 Exon2 va cic viing bao ton cao Pfhrp2/Pfhrp3 véi cac chi diém MAL230 va MAL228 (ddi
voi Pfhrp2 va MAL475 va MAL485 (dbi véi Pfhrp3) cho thiy c6 2/40 (5%) la VNDLPF23 va
VNDLPF31 mét gen Pfhrp2 va 1/40 (2,5%) 1a VNDLPF10 mat gen Pfhrp3 qua két qua khong khuéch
dai PCR.

Bang 6. Dot bién mét gen PIHRP2/HRP3 trén cac phan lap P. falciparum & Dék Néng

TT ik Néng Két qua PTHRP2/3 Exon2 Viung l:»g‘:t’?)n cao Vung ':Z‘;I:gn cao
(n=22) pfhrp2 pfhrp3 MAL230 MAL228 MAL475 MAL485

1 VNDNPFO1 + +

2 VNDNPF02 + +

3 VNDNPFO03 + +

4 VNDNPFO04 + +

5 VNDNPFO05 + +

6 VNDNPFO06 - + - - + +
7 VNDNPFO7 + +

8 VNDNPFO08 + +

9 VNDNPF09 + +
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10 | VNDNPF10
11 | VNDNPF11
12 | VNDNPF12
13 | VNDNPF13
14 | VNDNPF14
15 | VNDNPF15
16 | VNDNPF16
17 | VNDNPF17
18 | VNDNPF18
19 | VNDNPF19
20 | VNDNPF20
21 | VNDNPF21
22 | VNDNPF22
+ Khéng mét gen; - M4t gen
Nhdn xét: Phan tich tinh trang dot bién mat gen Pfhrp2/Pfhrp3 cua P. Jalciparum tai Dik Nong trén
ca PfHRP2/3 Exon2 va céc vung bao ton cao Pthrp2/Pthrp3 vai cdc chi diém MAL230 va MAL228 (d6i
voi Pthrp2 va MALA475 va MAL48S (461 vo1 Pthrp3) cho thay c6 1/22 (4,5%) mat gen Pthrp2 (phan lap
VNDNPFO06) va khong c6 phan lap P. falciparum nao mat gen Pthrp3.

|+ |+ |+ |+ |+ F|F|F]F] ]+
o T T T S I A I o S A A

Bang 7. Dot bién mét gen PfHRP2/HRP3trén cac phan lap P. falciparum & Gia Lai

. Pfhrp2 Pfhrp3

T Gia_ Lai Ket qua PfHRP2/3 Exon2 Viing béoFt)i“)n cao Viing béo':?)n cao
(n =46) pfhrp2 pfhrp3 MAL230 MAL228 MAL475 MAL485

1 | VNGLPFO1 + +

2 | VNGLPF02 + +

3 | VNGLPF03 = = v + - -

4 | VNDLPF04 + +

5 | VNGLPF05 + +

6 | VNGLPF06 + +

7 | VNGLPFO7 + +

8 | VNGLPF08 + +

9 | VNGLPF09 + +

10 | VNGLPF10 + +

11 | VNGLPF11 + +

12 | VNGLPF12 + +

13 | VNGLPF13 + +

14 | VNGLPF14 + +

15 | VNGLPF15 + +

16 | VNGLPF16 + +

17 | VNGLPF17 + +

18 | VNGLPF18 + +

19 | VNGLPF19 + +

20 | VNGLPF20 + = v + - .

21 | VNGLPF21 + +

22 | VNGLPF22 + +

23 | VNGLPF23 + +
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24 | VNGLPF24 + +
25 | VNGLPF25 + +
26 | VNGLPF26 + +
27 | VNGLPF27 + +
28 | VNGLPF28 + +
29 | VNGLPF29 + +
30 | VNGLPF30 + +
31 | VNGLPF31 + +
32 | VNGLPF32 + +
33 | VNGLPF33 + +
34 | VNGLPF34 + +
35 | VNGLPF35 + - + + - -
36 | VNGLPF36 + +
37 | VNGLPF37 * +
38 | VNGLPF38 + +
39 | VNGLPF39 * +
40 | VNGLPF40 + +
41 | VNGLPF41 + - + + - -
42 | VNGLPF42 + +
43 | VNGLPF43 + +
44 | VNGLPF44 + +
45 | VNGLPF45 + +
46 | VNGLPF46 + +

+ Khéng mét gen; - M4t gen

Nhdn xét: Phan tich tinh trang d6t bién mat gen Pfhrp2/Pfhrp3 cia P. falciparum tai Gia Lai trén ca
PfHRP2/3 Exon2 va céc ving bao ton cao Phrp2/Pshrp3 véi cac chi diém MAL230 va MAL228 (dbi
v6i Pfhrp2 va MAL475 va MAL485 (d6i voi Pfhrp3) cho thiy, khong c6 miu nao mat gen Pfhrp2 va
4/46 (8,7%) mét gen Pfhrp3 (VNGLPF03, VNGLPF20, VNGLPF35 vi VNGLPF41) thong qua két qua
khong khuéch dai PCR.

pfhrp2 am tinh pfhrp3 am tinh
VNDMNPFOG VMDLPF31 VNMNDLPF23 VNGLPF20 VMGLPf35
230 228 230 228 230 228 475 485 475 483

Hinh 2. Két qua dién di phat hién cac phan lap P. falciparum mét doan gen Pfhrp2 va Pfhrp3
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Bang 8. Dot bién méat gen PIHRP2/HRP3 trén cac phan lap P. falciparum & 3 tinh

TT ((ila': :'::) Két qua PAHRP2/3 Exon2 Ving l:)fe’:‘:t)gn cao Vung l:::t,gn cao
pfhrp2 pfhrp3 MAL230 | MAL228 | MAL475 | MAL485
Dék L&k (n = 40) 2 (5,0%) 1(2,5%) 2(50%) | 2(50%) | 1(25%) | 1(25%)
2 | Bak Nong (n =22) 1(4,5%) 0 1 (4,5%) 1(4,5%) 0 0
3 | Gialai(n =46) 0 4 (8,7%) 0 0 4(87%) | 4(87%)
Trung binh 3(2,7%) 5 (4,6%) 3(2,7%) 3(2,7%) 5 (4,6%) 5 (4,6%)

Nhdén xét: Qua phén tich 108 phén lép P. falciparum tai 3 tinh Tay Nguyén qua hai budc PfHRP2/3
Exon2 va cac ving bao ton cao Pjhrp?./Pjhrp?a voi cac chi diém MAL230 va MAL228 (d6i voi Pfhrp2)
va MAL475 va MAL485 (d6i v6i Phrp3) xéac dinh c6 3 phén lap mat gen Pfhrp2 (2,7%) va 5 mau mat
gen Pfhrp3 (4,6%) va két qua nay twong g véi s6 liéu trén test nhanh.

BAN LUAN

Pic diém chung clia mau phan lap thu dugc tai
3 tinh Gia Lai, Pk Nong va D3k Lik

Téng s6 108 miu phan lap P. falciparum thu
thap duoc tai thuc dia va cac co so y té (Trungtdim
Y té huyen tram y té xd) ciia 3 tinh Dik Nong,
Pik Lik va Gia Lai thong qua xét nghiém mau
ddng thoi test nhanh va chuén vang giemsa va lay
méau vao gidy tham dé kho (DBS) trong diéu kién
nhiét d6 phong. Két qua xac dinh chan doan bang
lam méau nhudm giemsa soi dudi kinh hién vi
(KHV) duong tinh véi P. falciparumla 100%,
song so sanh véi két qua cua test chdn doan nhanh
SD - Bioline Ag P{/Pv thi chi c6 97,3% (105/108)
mau c6 két qua duong tinh twong tmg va 3/108
mau(2,7%) lai 4m tinh véi test nhanh.

Trong sb d6, 40 phan lap P. falciparum thu
thap tai Pik Lak, 100% s6 mau duong tinh trén
lam méau va so sanh véi két qua test nhanh SD -
Bioline thdy c6 5% (2/40) mau am tinh. Tai Dik
Nong, trong 22 phan 18p P. falciparumthi 100%
(22/22) s6 mau duong tinh trén lam méau va cé

4,5% (1/22) am tinh v6i test nhanh SD - Bioline.
Trong khi do, 46 phan lap P. falciparum tai Gia
Lai cho két qua 100%(46/46) s6 mau duong tinh
trén lam mau, phit hop voi két qua test nhanh SD -
Bioline.

Dé xac dinh c6 hay khong tinh trang dot bién
mét gen mi hoa cho cac protein PfHRP2/3 lién
quan dén tinh trang cho két qua khac nhau giita
hai xét nghiém, thi cac mau lam déu duogc kiém tra
soi lai boi hai xét nghiém vién dat ching chi cap
d6 1 va 2 ctia T6 chire Y té thé gidi dinh loai va

dém mat do KSTSR, ddng thoi tat ca mau phan
1ap dugc lay gidy tham dat chat luong giot mau dé
tlep tuc phan tich sinh hoc phan tir dé xem két qua
mat gen nay gdy nén tinh trang am tinh gia cda
test nhanh hay khong dbi voi cac phan lap P.
falciparum thu duoc.

Xac dinh sy da dang gen PfHRP2 va PfHRP3 cla
cac phan lap P. falciparum

Trinh ty protein cia PFHRP2 c6 s6 acid amin 1a
228, két qua nay c6 su twong dong véi két qua
nghién ctru cia nhom Li va cong su (2015) cho
thiy trinh tu protein cua PFHRP2 c6 s acid amin
tir 104 dén 286 acid amin. Phan tich cac motif lap
lai thu duwoc tuwong tu vdi cac tac gia khac nghién
ctru tai chau My Latinh va chau Phi, chau A. Trinh
tu loai 2 (AHHAHHAAD) va 7 (AHHAAD), duoc
coi la twong quan véi d6 nhay cua test nhanh dua
trén PfHRP2, ndi bat nhit trong céc chudi PHRP2
ctia nghién ciru nay véi ty 1¢ pho bién lan lugt 100%
va 92,5%. Pac biét, motif loai 2 ¢ mat trong nhiéu
ban sao & hau hét cac phan lap, motif loai 6
(AHHATD) ciing phé bién va duoc quan sat trong
955% mau. So sanh, cac motif loai 3
(AHHAHHAAY), 5 (AHHAHHASD), 8
(AHHAAY) va 10 (AHHAAAHHATD) twong ddi
da dang va tim thdy trong hon 50% méu phan lap.
Trinh tu acid amin loai 9 va loai 11 khong quan sat
dugc trong gen PHRP2 (Li va cdng su 2015;
Funwei va cong sy, 2019).

Motif loai 13 lap lai dugc quan sat théy o1
ching phan lap tir miu thu nhén tai Gia Lai. Két
qud nay twong tu nghién ctru cia Li va cdng su,
2015, loai 13 lap lai dugc quan sat thiy & 4 chiing
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phan 1ap chiém ty 1& 6%, 3 trong s6 d6 1a tir Thai
Lan. Motif loai 13 nay khong duoc phat hién
trong trong cac nghién cir thuc hién tai Nigeria va
chau My Latinh (Funwei va cong sy, 2019)°1. O
doan gilta cac trinh ty, cac loai 1ap lai thuong
dugc sip xép1a2-8-5va7-2-7-6. Trude khi
két thuc béng motif 12, da co6 doan lap lai loai 2,
loai 6 hodc loai 10 trong hau hét cac truong hop.
Cac nghién ctu trude day tai cac vung dia ly khac
nhau ciing c¢6 cac doan ldp loai motif 2, 6 (Li va
cs, 2015; Funwei va cong su, 2019).

Cac chudi trinh tu gen PfHRP3 duoc kiém tra,
so sanh véi cic mau chuin trén ngn hang gen, cu
thé & day 1a trinh ty gen PfHRP3 c6 mi sb
AY821805. Két qua kiém tra biang chuong trinh
BLAST trén ngan hang gen cho thiy céc trinh tu
nucleotide thu nhan dung 1a chudi nucleotide cta
gen PfHRP3. Céac chudi nucleotide duoc phan
tich, so sanh v&i nhau va so sanh v&i cac mau trén
ngin hang gen. Két qua cho thidy ving gen
PfHRP3 1a ving gen it c6 tinh bién thién duéi
dang trinh tu nucleotide. Cac nghién ciru tuong tu
ciing chi ra rang vé mit cdu tric gen, PfHRP3
duogc bao tén nhidu hon PfHRP?.

Cac trinh tu nucleotide dugc dich ma duéi
dang acid amin va phan tich trinh tu sip xép cac
acid amin. Qua két qua phén tich dang acid amin
cic trinh ty gen thu duoc cua cac mau P.
falciparum cho thdy ving gen ma hoa cho protein
PfHRP3 la vung giau histidin (H) va alanin (A).
Qua tong hop cac motif acid amin xuét hién cho
thidy cic miu gen PfHRP3 tai Gia Lai va Pik
Nong déu ¢ su xuit hién gidng nhau cac motif
loai 1, 4, 7, 15, 16, 17, 18, 20. Két qua nay cling
tuong tu voi Baker va cong su (2010); cac nghién
ctru nay cho thiy gen PfHRP3 c6 cac motif loai 1,
2,4,7,15, 16,17, 18, 20. Trinh tu protein cua gen
PfHRP3 ¢6 s acid amin 1 185. Nhom nghién ctru
ctia David Ndenu va cong su (2019)1%! @3 nghién
ctru trén téng s& 124 trinh tu acid amin PfHRP3
khac nhau thu dugc tai Kenya cho théy kich thude
gen PfHRP3 dao dong tir 160 dén 247 acid amin.
Két qua nay cung phi hop vé6i cac nghién ciu
trude. Trinh ty acid amin cua cac phan lap tai 2
diém nghién ctu déu bit dau motif loai 1
(AHHAHHVAD). Trong ciu trac cac trinh tu ldp
lai cac motif, so véi gen PfHRP2 thi gen PfHRP3
cé su da dang thip hon so v&i gen PfHRP?2.

NGHIEN CUU KHOA HOC

Giai trinh ty phat hién dot bién mat gen
PfHRP2/HRP3 ctia phan lap P. falciparum

Qua phan tich 108 phan 1ap P. falciparum tai 3
tinh Tay Nguyén qua hai buéc PfHRP2/3 Exon2
va céc ving bao ton cao Pfhrp2/Pfhrp3 vai cac chi
diém MAL230 va MAL228 (d6i v6i Pfhrp2) va
MAL475 va MAL485 (d6i voi Pfhrp3) xac dinh
¢6 3 phan lap mat gen Pthrp2 (2,7%) va 5 méu
mét gen Pfhrp3 (4,6%) va két qua niy tuong tng
v6i 86 liéu trén test nhanh SD - Bioline Ag Pf/Pv.
Céc chudi trinh tu gen PfHRP2 dugc kiém tra, so
sinh véi cac mau chudn trén ngan hang gen
https://www.ncbi.nlm.nih.gov véi trinh ty gen
PfHRP2 c6 mi s6 AY816237. Két qua kiém tra
bang chuong trinh BLAST trén ngén hang gen
cho théy cac trinh ty nucleotide thu nhan dung la
chudi nucleotide cua gen PfHRP2.

Ty 16 mit gen nay thip hon so v6i mot sb
nghién ctru ciia Bosco B. Agaba (2019) tai da
trung tim tai 12 nudc chau Phi cho ty 16 mét gen
chung ca PfHRP2/3 1a tr 0,4% - 62%* nhung
theo cac phuong phap k¥ thuat khac nhau. Nghién
ctru tién hanh tai 3 nuéc Trung My (Honduras,
Guatemala va Nicaragua) do Fontecha G va cong
su (2018) phat hién cac gen Pfhrp2, Pfhrp3 va
viing bao ton cao “flanking regions” trén 128 mau
mau cua bénh nhan st rét P. falciparum, phan
tich PCR va nested - PCR, dir liéu cho thiy co
25,8 va 91,4% sb phan lap thiéu ving ¢ giira exon
1 va exon 2 cua lan luot gen Pfhrp2 va Pfhrp3 ivaf
ky sinh trang P. falciparum & cac nude nay biéu
hién mat mot hay ca hai gen. Ty 1& mét gen Pfhrp2
cao nhit 1a ¢ Nicaragua, thip nhat 0 Guatemala va
dic biét & Honduras thiy ty 1¢ mat gen Phfip3 cao
nhét (96,2%), c6 21% phan 1ap c6 ca hai dot bién
trén doan exon 1 - 2 va 6,1% phén lap thiéu vung
md hoa dai cho ca hai gen va cac bang ching nay
can dugc xem xét de thyc hién viéc danh gia chin
doan thiu d4ao honPl. Nghién ciru tai Odisha, An
Do khi so sanh hai phuong phap KHV va test
nhanh tai 25/30 quan (Pallabi Pati, 2018) va sau
d6 xac dinh PCR cho thdy ty 1& 4m tinh gia trén
test nhanh phat hién khang nguyén PfHRP2/3 va
viing bao ton cao cua ching trén cac mau nhiém
don thuan P. falciparum. Trong sb 384 phan lap
dugc khing dinh nhidm don loai P. falciparum
bang KHV thi ¢6 58 miu lai 4m tinh vé6i test
nhanh v6i ty 1€ khac nhau tiy theo quan va khi
phan tich PCR genotyping cho Pfhrp2 va Pfhrp3
trén cac phan 1ap nay thiy 65,5% (38/58) 4m tinh
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v6i gen Pfhrp2 va 41,4% (24/58) mau 4m tinh véi
Pfhrp3 va 29,3% (17/58) mau am tinh v&i ca hai
gen ndy va dir liéu nay khong lién quan dén mat
do KSTSR voi tinh trang am hay duong tinh cua
cac gen. Ty 1¢ ky sinh trung mat gen cao nhu thé
14 mot van dé y té can quan tdm vi dé dang bo sot
nhiéu ca bénh tai cong dong, chan doan va diéu tri
khong con chinh xac va tin cdy, nén can bd sung
hodc thay thé bang loai test khac phii hgp hon'*,

Noéng d6 ciia san pham PCR sau khi tinh sach
tuong dbi dat véi két qua do nong do DNA dao
dong chu yéu trong khoang tr 50ng/ul dén
200ng/pl va két qua do6 tinh sach A260/280 nim
trong khoang 1,8 - 2. Sau khi tinh sach, san phdm
PCR ctia doan gen nay s€ dugc gidi trinh trinh tu.
Céac chudi nucleotide nay sau d6 s& duogc xir 1y
bang chuong trinh Geneious RS trén may tinh dé
xac nhan, so sanh va phan tich trinh tu gen thu
dugc v6i cac trinh ty gen chuan trén ngin hang
gen. Sau khi phén tich dang nucleotide, cac trinh
ty nay duoc dich ma dudi dang acid amin va phan
tich trinh tu sép xép cac acid amin.

Cac chudi nucleotide du:oc phan tich, so sanh
v6i nhau va so v&i cac mau trén ngan hang gen.
Két qua cho thay vung gen PIHRP2 ¢6 tinh bién
thién cao, da dang vé mat di truyen cac trinh tu
nucleotide. Qua két qua phén tich dang acid amin
cic trinh ty gen thu duoc cua cac mau P.
falciparum cho thdy viing gen ma hoa cho protein
PfHRP2/PfHRP3 1a vung giau histidin (H) va
alanin (A). S6 liéu nay twong tu véi nghién ciru Li
va cOng su (2015) da chi ra gen PfHRP2 & ky sinh
trang P. falciparum tai cac nuge trong khu vyc
Tiéu ving song Mé Kong (GMS) thé hién mirc do
da dang di truyén cao, hay nghién ctru ciia Funwei
va cong su (2019) ciing chi ra sy da dang vé mat di
truyén ctua vung gen PfHRP2 cua P. falciparum.
Theo Baker va cong su (2005), phan 16n bién thé
nay 1a do céc s6 lan lap khac nhau va khi dugc dich
thanh cac chudi acid amin khac nhau.

Phan tich PCR chay dién di va giai trinh tu
phat hién dot bién mat gen PfHRP2/PfHRP3 cua
P. falciparum trén ca doan PfHRP2 Exon2 va
PfHRP3 Exon2 va phan tich tai cac ving bao ton
cao cua PfHRP2/PfHRP3 (highly conserved
regions flanking) v&i cac chi diém MAL230 va
MAL228 (d6i v6i PfHRP2) va MAL475 va
MALA485 (dbi voi PFHRP3) dé 1am rd mit gen trén
ca PHRP2/3. Két qua cho thdy lan luot tai tinh
Pik Lik c6 dot bién mat gen Pfhrp2/Pfhrp3 cla

P. falciparum trén ca PfHRP2Exon2 va cac vung
bao ton cao Pfhrp2la 2/40 mau (5%) & cic phin
1ap s6 VNDLPF23 va VNDLPF31 mat gen Pfhrp2
va 1/40 (2,5%) 1a VNDLPF10 mat gen Pfhrp3 qua
két qua biéu hién khong c6 san pham khuéch dai
PCR, tirc 1a trong céu tric gen cia mau P.
falciparum nay bi mét doan gen PfHRP?2.

Tai Dik Nong, dot bién mat gen Pfhrp2 cua P.
falciparum trén ca PfHRP2 Exon2 va vung bao
ton cao Pfhrp2 voi cac chi diém MAL230 va
MAL228 13 1/22 (4,5%) mat gen Pfhrp2 (phan lap
VNDNPFO06) va khong c6 phén lap P. falciparum
nio mat gen Pfhrp3. Dac biét, tai Gia Lai thi
khéng c6 mau nao mat gen Pfhrp2 nhung co6 dén
4/46 miu phan lap (8,7%) mat gen Pfhrp3
(VNGLPF03, VNGLPF20, VNGLPF35 va
VNGLPF41) thong qua két qua khong c6 san
phim khuech dai PCR hay trong cau tric gen cua
cac mau P. Falciparum nay bi mat doan gen
PfHRP3.

Két qua nay tuong ty nhu nghién ctru cua
Gamboa va cong su (2010), thiéu P/HRP2 1a do
x6a nhidm sic thé sé 8 da loai bo gen PHRP2 va
doan gen ngugc dong, trong khi viéc thiéu
PfHRP3 di bi loai bo trén nhidm séc thé sd 13107,
Nhom nghién ctru d3 tién hanh thyc hién phan tng
PCR 148 mau P. falciparum d duoc thu thap tir
nam 2003 - 2007 tir nhiéu ving khac nhau, két
quéa thu dugc 41% va 70% trong sd cac miu nay
thiéu gen PfHRP2 va PfHRP3 va khoang22%
KSTSR P. falciparum thiéu ca gen PfHRP2 va
PfHRP3 (Gamboa D va cs., 2010). O Iquitos, Peru
mot nghién ciru khac da xac dinh 13% phéan 1ap P.
falciparum thu thap tor nam 1998 - 2001 da phat
hién mat gen PHRP2 (Akinyi va cong su, 2013).
Nghién ctru cua Solano (2015) tai Colombia da
x4c dinh trong 100 mau P. falciparum (18%) co
mit doan gen PfHRP2/PfHRP3 trén phan lap
khong thu nhan dugc gen PfHRP2 va 52% khong
thu nhan duoc gen PfHRP3.

S liéu nghién ciru nay cho thiy bang chimg co
d6t bién mét doan gen ma hoéa cho PfHRP2 trén
cac phan 1ap P. falciparum thu dugc tai Dak Lik
va Pak Noéng, chua thiy ¢ Gia Lai, diéu nay din
dén mot s ca cho két qua “4m tinh gia” trén test
nhanh loai SD - Bioline Ag Pf/Pv khi so sanh v&i
s6 lidu chuin vang giemsa. Néu tinh hudng dit ra
réng tai mot ving sbt rét luu hanh, mot sé diém
kinh hién vi hoat dong khong hi¢u qua, khong chat
lugng hodc khéng hoat dong do khong c6 KHV,
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hay KHV hong, hodc chua c¢6 nhan luc xét nghiém
hodc nhan Iyc nghi huu, luan chuyén chua c6 can
bo thay thé thi chi con duy nhét cong cu xét
nghiém sang loc chan doan st rét 1a test nhanh
SD - Bioline Ag Pf/Pv niy, khi d6 c6 thé mot s6
ca bénh st rét that sy s& bi chin doan bo sét hodc
chin doan nhdm sang bénh nhiém trung khac va
hau qua 1a chdm séc va quan ly ca bénh khong
hiéu qua.

Nghién ctru tai 3 nudc chau Phi (Rebecca
Thomson, 2019) trén 911 mau phan 1ap miu mau
kho trén gidy tham tai Ghana (n = 165), Tanzania
(n = 176) va Uganda (n = 570). Nhiém P.
falciparum dugc xac dinh PCR 18S rDNA va
phan tich gen Pfhrp2/3. Két qua cho thiy khong
c6 hién tugng mat gen Pfhrp2/3 that sy dugc xac
dinh trén cdc miu ¢ Ghana, nhung c6 mat gen &
cic mau Tanzania (3 mau véi Pfhrp2; 2 mau
Pfhrp3) va tai Uganda (7 mau Pfhrp2; 2 mau
Pthrp3). Tinh trang mat gen Pfhrp2/3 tai Tanzania
va Uganda cung v6i mot s6 bao cdo & cac nude
lang giéng, can phai giam sat dg tin cdy cua cac
test chin doan sbt ret mot cach hé thong tai cac
viing lru hanh bénh!,

Riéng ddi voi dot bién mat gen PfHRP3, qua
phan tich 108 mau thi ¢c6 dén 5 miu (4,6%) phan
lap P. falciparum tai ba tinh Gia Lai, Pk Lak va
Dak Nong van duong tinh véi test nhanh loai SD -
Bioline Ag Pf/Pv vo6i khang nguyén dich la
PfHRP2 nhung phan tich khong cho san phim
khuéch dai gen PfHRP3; chua phat hién mau phan
1ap nio c6 dot bién mat gen dong thoi ca PfHRP?
va PfHRP3. Du hién tai ¢ cac vung s6t rét luu
hanh ¢ Viét Nam dang dung loai test nhanh phat
hién khang nguyén protein giau histidine 2
(PfHRP2) chir khong co loai dé phat hién loai
protein giau histidine 3 (PfHRP3), nhung s6 li¢u
cho thdy c6 5/108 mau (4,6%) s6 phan lap P.
falciparummat gen PHRP3 s& gitip cac nha chinh
sach trong viéc thay doi loai test voi cac dich khang
nguyén nhdm téi khac nhau can luu y va nhiing

TAI LIEU THAM KHAO

NGHIEN CUU KHOA HOC

khiém khuyét di truyén mét gen nhu thé s& lam
giam di tinh nhay va d6 dac hi€u cta test nhanh.

Tac gia Gmaboa va cong su (2019) cho biét 9
phén 13p P. falciparum thu thép dugc ¢ Iquitos,
Peru niam 2007 c6 8 mau phat hién thiéu PfHRP2
va 6 mau thiéu ca gen PfHRP2 va PfHRP3, ky
sinh trung P. falciparum thiéu ca 2 gen nay cho
két qua 4m tinh gia trén ca ba mau test nhanh hién
c6 tai Peru. Tuong tu, nghi€n clru cua Maltha
(2012) xac dinh 25,7% phén lap P. Falciparum
thiéu gen PfHRP2 va cac phan lap nay déu duoc
thir vai 10 loai test nhanh phat hién khang nguyén
dich PfHRP2 khac nhau, d6 nhay khoang 70% -
72%, nhém nghién ctru cho rang d6 nhay céc test
phat hién P/HRP2 da bi anh huong ¢ khu vyc nay
va can xem xét thay d6i loai test khac thich hop dé
chin doan P. falciparum nhu test phat hién loai
khang nguyén Plasmodium lactate dehydrogenase
(pLDH), (pan - pLDH) phat hién tat ca loai) va
loai test dac hiéu loai P. falciparum (P. falciparum
- specific pLDH).

KET LUAN VA KIEN NGH|

Phan tich 108 phan lap P. falciparum tai 3 tinh
Tay Nguyén trén cac vung PfHRP2/3 Exon2 va
viing bao ton cao flanking Pfhrp2/Pshrp3 véi cac
chi diém MAL230 va MAL228 (d6i véi Pthrp2)
va MAL475 va MAL485 (dbi véi Pfhrp3) xac
dinh c¢6 3 phan lap mat gen Pfhrp2 (2,7%) va 5
mau mat gen Pfhrp3 (4,6%).

Két qua nay da dugc kiém ching bang PCR,
nested - PCR va két qua trén test nhanh SD -
Bioline.

Thoi gian dén cdn mo rong diéu tra mot cach
h¢ thdng, da trung tdm, ¢& miu 16n hon dé xac
dinh tinh trang thiéu gen PfHRP2/PfHRP3 trén
quan thé P. falciparum dé c6 ké hoach thay ddi
hay bé sung loai test phu hop, giup chin doan va
quan 1y ca bénh tbt nhat.
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HISTIDINE RICH PROTEIN-2/3 (PfHRP2/3) DIVERSITY AND GENE DELETION OF
Plasmodium falciparum ISOLATES IN HIGHLANDS OF VIETNAM

Summary

The objectives: To identify the prevalence of pfhrp2/3 deletant P. falciparum isolates circulating
within different Highlands provinces.

Subjects and methods: Total of 108 P. falciparum isolates’ DNA was extracted from the dried
blood spots (DBS) on filter papers using Chelex - 100. Exon 2 of pfhrp2 and pfhrp3 genes were
amplified by PCR and detecting the gene deletion by amplifying the highly conserved regions flanking
each gene, resolved by agarose gel electrophoresis and visualized under UV documentation light.

Results: In the microscopic analysis of 108 P. falciparum - confirmed samples, but just positive SD -
Bioline test of 97.3% (105/108). General molecular analysis revealed the exon 2 of the pfhrp2 gene and
amplifying the highly conserved regions was deleted in 3/108 (2.7%) and pfhrp3 gene was deleted in
5/108 (4.6%) in P. falciparum isolates. In which, Pfhrp2 gene deletion proportions were 5.0% (2/40),
4.5% (1/22), and 0% in Daklak, Daknong, and Gialai, respectively. None of P. falciparum isolate with
double Pfhrp2/Pfhrp3 gene deletion.

Conclusions: This study provides molecular evidence of the existence of P. falciparum isolates
lacking the pfhrp2 (2.7%) and pfhrp3 genes (4.6%), and their flanking regions. Continuous evaluation of
RDTs and molecular surveillance would be recommended to enhance the diagnosis and keep RDT role
is one of the most useful tools to malaria diagnosis assistance in remote areas, and where unenough
quality microscopy activity.

Key words: Rapid diagnostic test (RDT), P. falciparum histidine rich protein - 2/3 (PfHRP - 2/3).
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