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Tém tit:

S6t rét 1a bénh nhiém trung giy ra béi cic loai ky sinh thudc chi Plasmodium. O Viét Nam, benh s0t rét chii yéu do
Plasmodmm Sfalciparum va Plasmodium vivax giy ra théng qua trung gian truyen bénh la mudi Anopheles Bénh sot
rét chu yeu Iuu hanh tai ving rirng, di nui, ven blen nwoc lg & Viét Nam, noi ma cac phwong phap chin dosn bénh
s6t rét khé duge tlep can. Trong liic vaccine cho s0t rét chwa dwgrc irng dung rong rii trong thue té 1am sang thi viéc
diéu tri bénh st rét phu thude chii yéu vao cac thude chdng sot rét, dic biét khi bénh dwge chin doin & giai doan
sém. Trong nghién ciru nay, ky thuit recombinase polymerase amplification (RPA) dwoc ap dung nhim phat trién
quy trinh xét nghiém phat hién dong thoi hai tic nhan chinh giy bénh sot rét 1a P. falciparum va P. vivax. Két qua
nghién ciru cho thiy: da thiét ké thanh cong cc cip moi dic hiéu dé nhin ban ADN cia P. falciparum va P. vivax
trong phan tng duplex RPA. Tiép dén, cic thong so ciia phan ng duplex RPA nhuw nhiét d9 phan tng va thé tich
phan tng duge toi wu hoa nhim giam chi phi, dat dwoc hiéu qua tot. Nghién ctru ciing xdy dung phén tng lai dwa
trén k¥ thuat lateral flow strip véi cac miu do dic hiéu cho P, falciparum va P. vivax nham giam thao tic va thoi gian
tién hanh ciing nhw ning cao d chinh xac trong viéc phat hién san phadm RPA tir P. falciparum va P. vivax. Quy trinh
duplex RPA dwoc ing dung dé thir nghiém trén 33 mau ADN dwoc tach chiét tir cic miu bénh phdm nghi nhiém ky
sinh tring sét rét va so sanh véi quy trinh monoplex real-time PCR. Két qua phat hién P. falciparum va P. vivax cia
2 quy trinh nay 13 twong déng. Quy trinh phat hi¢n P, falciparum va P. vivax dwgc xdy dung trong nghién ciru nay cé
kha niing dwoc phat trién thanh bd kit phat hién nhanh P, falciparum va P. vivax tng dung trong thuc té 1im sang.

Tir khéa: chan doan phan tir, nhan ban ding nhiét, Plasmodium, recombinase polymerase amplification, sOt rét.

Chi s6 phén logi: 3.3

ca méc bénh sot rét va ¢6 hon 6,3 tridu nguoi song trong ving cd
nguy co mic sot rét cao. Ngoai ra, trong nhiing ndm gan day, hi¢n
tugng ky sinh tring sot rét khang thudc ¢ cac ving s6t rét luu hanh
tai Viét Nam ngay cang pho bién v6i mirc do khang ngay cang
tang [4]. Do d6, mdi ngudi can phai thuc hién cac bién phap phong
tranh bénh sdt rét nham bao vé strc khoé ciia ban than, gia dinh,
gop phi?m lam gidm ganh nang cho xa hi.

SOt rét 1a bénh truyén nhidm do ky sinh tring thudc chi
Plasmodium gay ra [1]. Co hon 100 loai khac nhau cua chi
Plasmodium nhung chi ¢6 5 loai (P. falciparum, P. vivax, P.
malariae, P. ovale va P. Knowlesi) dugc biét 1a gy bénh & ngudi.
P, falciparum duoc tim thdy pho bién & ving nhiét d6i, can nhiét
d6i va dic biét 1a chau Phi. P vivax tap trung nhiéu va gdy bénh

cht yéu ¢ chau A, chau My La tinh va vai khu vuc ciia chau Phi
[2]. Theo bdo céo cita TS chire Y té thé gigi (WHO) dén nam 2013,
trén toan thé gi6i van con hon 198 triéu ca méc bénh st rét va nira
tridu ca tir vong [3]. Bénh sdt rét & Viét Nam chu yéu do 2 loai ky
sinh tring P. falciparum (khoang 55%) va P. vivax (khoang 45%)
gdy ra. Day la bénh luu hanh dia phuong, chu yéu & ving rimg,
ddi nui, ven bién nude lo; bénh xay ra quanh nam nhung chu yéu
vao mua mua. O Viét Nam, cho dén ndm 2015 van con hon 14.000
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C6 nhiéu phuong phap dé chan doan ky sinh tring sot rét nhu:
chan doan 1am sang, soi kinh hién vi, thir nghiém mién dich (test
nhanh), chan doan huyét thanh, kinh hién vi huynh quang va céc
ky thudt nhan ban acid nucleic nhw PCR va nhan ban dang nhiét.
Céc phuong phap nhu chin doan 14m sang, soi kinh hién vi, test
nhanh khong doi hoi nhiéu vé trang thiét bj nhung do nhay va do
dac hiéu khong cao. Cac k¥ thuat nhan ban acid nucleic nhu PCR
¢6 do nhay va do dac hiéu cao hon nhung doi hoi vé trang thiét
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Abstract:

Malaria is an infectious disease caused by Plasmodium
species. In Vietnam, this disease is mainly caused by
Plasmodium falciparum and Plasmodium vivax through the
malaria vector, the Anopheles mosquito. Malaria mainly
circulates throughout the year in forest, mountainous,
and coastal areas in Vietnam where diagnostic methods
for this disease are often not easily accessible. Vaccines for
malaria have been not available, but malaria medications
are effective against the disease especially when malaria is
diagnosed at the early stage. In this study, we developed
a molecular assay based on the recombinase polymerase
amplification (RPA) technique to detect P. falciparum
and P. vivax in clinical samples. We successfully designed
the specific primers to amplify the DNA of these two
Plasmodium species in the duplex RPA reaction. Reaction
temperature and reaction volume of the duplex RPA
reaction were studied to reduce the operating cost. We
also set up the hybridisation reaction with the specific
P. falciparum and P. vivax probes based on the lateral
flow strip technique to detect the RPA products. This
hybridisation technique reduced manipulation and timing
as well as improved the accuracy in the detection of P.
falciparum and P. vivax by RPA. Finally, we evaluated the
built molecular assay to detect P. falciparum and P. vivax
on 33 DNA samples collected from malaria patients in
comparison with the monoplex real-time PCR assay. The
results of the two assays were identical. The duplex RPA
assay could be developed into a quick test kit for the rapid
and accuracy detection of P. falciparum and P. vivax in the
treatment of malaria in Vietnam.

Keywords: isothermal duplication, malaria, molecular
diagnosis,  Plasmodium, recombinase polymerase
amplification.
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bi ciing nhu k¥ thuat vién co kinh nghiém. Do d6, viéc phét trién
mét phuong phap don gian hon nhung lai cho d¢ nhay va d6 dac
hiéu cao dé chan doan ky sinh tring sot rét 1a hét sic can thiét.
PRA 13 phuong phap nhan ban ADN ding nhiét ¢ nhiét do tir 37-

42°C va trong thoi gian khoang 5-20 phut. Recombinase, SSB va
polymerase 1a 3 protein dong vai trd quan trong trong phan (mg
RPA. Recombinase va SSB s¢ giup gan mdi va trinh ty ADN muc
tiéu. Sau d6, moi s& dugc kéo dai nhor polymerase. Day 1a mot ky
thuat khuéch dai acid nucleic nén cho do nhay va do dac hi¢u cao
nhu PCR. RPA ¢6 thé si dung cho xé4c dinh bénh va phat hién da
hinh nucleotide don & ung thw ctia ngudi va sinh vt bién doi gen
[5]. Ngoai ra, RPA ciing c6 thé dwgc tmg dung trong kiém tra vi
sinh trong mau nudc, thuc phém va trong linh vuc trf‘)ng trot, chan
nuéi. Do chi cAn hoat dong ¢ nhiét do thép nén RPA c6 kha nang
ung dung cao trong chan doan tai hién truong hodc cac diém chim
soc stre khoe. O Viét Nam, P Jfalciparum va P. vivax 1a hai ky sinh
trung sot rét gy bénh pho bién va v6i dic diém chin doan ky sinh
trung st rét cang som va chinh xac thi viéc diéu tri bénh sbt rét
cang hi¢u qud, chiing t6i thuc hién nghién cuu xay dung mot quy
trinh phat hién dong thoi P falciparum va P. vivax dua trén ky
thudt duplex RPA v6i mong mudn dong gop mot cong cu vao viée
kiém soét hiéu qua bénh sbt rét & Viét Nam.

Déi twgng va phuong phap

Vit liéu

Céc mau ADN tach chiét tr P falciparum va P. vivax dugc
nudi cdy nhan tao va cac mau ADN tich chiét tir cdc mau bénh
pham nghi nhiém ky sinh tring sot rét duoc cung cap boi Vién
Sot rét - Ky sinh trung - Con trang TP H6 Chi Minh. Cac mdi va
mau do dugc tong hop va cung cap boi Cong ty Integrated ADN
Technologies. Cac hoa chét thuc hién phan tmg RPA dugc cung
cap boi Cong ty TwistDX. Cac hoa chét cho phan tng lateral flow
strip duoc cung cap boi Cong ty Milenia Biotec. Cac hoa chat thuc
hién phan ung real-time PCR duoc cung cap boi Cong ty Bioline.

Céc hoa chit dién di trén gel agarose dugc cung cip boi Cong ty
Bioline va Cong ty TBR.

Thiet ke moi va mau do phdt hi¢n dic hiéu P. falciparum va
P. vivax

Vung gen 18S rRNA cta Plasmodium dugc lya chon dé thit ké
cac mdi va miu do dic hiéu cho P, falciparum va P vivax. Tat ca chc
trinh tu gen 18S rRNA cla P. falciparum va P. vivax (JQ627149.1,
JQ627149.1,1Q627149.1,1Q627149.1,JQ627149.1, JQ627149.1,
JQ627149.1, 1Q627149.1, JQ627149.1) duogc tai vé tir GenBank.
Sau do, cac ving gen nay dugc so hang bing phan mém Clustal
X dé tim ra cac doan bao ton. Trén cac doan bao ton nay, mot moi
nguoc chung va hai mdi xudi ddc hiéu cho P falciparum va P,
vivax dugc thiét ké sir dung phan mém Annhyb. Ngoai ra, mau
do dac hiéu cho P, falciparum va P. vivax ciing dugc thiét ké theo
cach tuong tw. Dic tinh ky thudt cua cac mdi va miu do dugce kiém
tra bang phan mém OligoAnalyzer. Tinh dic hiéu ly thuyét cia
cdc modi va mau do duoc khao sat véi phin mém Blast. Trinh ty
cac moi va mau do duge giri tong hop tai Cong ty Integrated ADN
Technologies.



Thiét lgp phin iing RPA va phdt hién sin pham RPA bing
ky thudt di¢n di

Phan (g RPA dugc thiét 1ap trong tube thé tich 0,2 ml bao
gdm céc thanh phan: 29,5 ul rehydration buffer; 2,5 ul magnesium
acetate, 2 ul mdi mdi (RPA.PlasR, RPA FalciF, RPA.VivaxF) co
néng d6 10 mM/mdi; 2,5 ul ADN ban mau; nudc cét vira du 50
ul. Phan img RPA dugc u ¢ 37°C trong 40 phut. Sau khi két thic
phén ng, cho 100 pl phenol pH 8 vao trong tube 0,2 ml. Vortex
va ly tim 11.000 vong/phut trong 2 phat. Thu dich nbi dé dién di
trén gel agarose.

Khao sat nhiét dp va thé tich phdn irng duplex RPA

Nhi¢t dj phan tmg: phan mg RPA duoc thiét 1ap nhu trén va
dugc u ¢ cac nhigt d9 25, 30 35, 40°C dé khéo sat khoang nhiét do
ma phan ung duplex RPA c¢6 kha nang dién ra.

Thé tich phan itng: phan tmg RPA duoc thiét 1ap vai day du cac
thanh phan nhu trén nhung voi céc thé tich phan tmg khac nhau,
bao gdm 10, 20, 30, 40, 50 pl dé khao sat thé tich phan tng nho
nhit van cho két qua phat hién P, falciparum va P, vivax.

Thiét ldp phdn teng RPA va phit hién sin pham RPA bing ky
thudt lateral flow strip

Phan tmg RPA dugc thiét 1ap trong tube thé tich 0,2 ml bao
gdm céc thanh phén 29,5 pl rehydration buffer; 2,5 ul magnesium
acetate, 2 yl mdi mdi (RPA PlasR, RPA.Falci-BIO, RPA.Vivax-
DIG) ¢6 nong d6 10 uM/mdi; 0,6 ul mau do RPA Plas-FAM co
nong do 10 uM; 2,5 ul ADN ban mau; nudc cat vira du 50 ul. Phan
{mg RPA dugc it & 37°C trong 40 phut. Sau khi két thuc phan tng,
str dung 2 pul san pham RPA phat hién bang lateral flow strip. 2 pl
san pham RPA cua P. falciparum va P. vivax dugc tron voi dung
dich PBST running buffer (b kit Milenia Genline Hybridetect-2
kit), sau d6 rat 10 ul cuia dung dich nay cho 1én vi tri nap mau cua
que glay Trén que glay chura 3 vi tri tuong Ung voi vach tin hi¢u
ching ndi, vach tin hiéu cho P. falciparum va vach tin hiéu cho
P vivax. Cubi cing, cho que gidy nay vao tube chira 200 pl dung
dich PBST running buffer méi va quan sat két qua hién mau cua
hat nano vang sau 2-5 phut ¢ ba vi tri cia chimg n6i, P. falciparum
va P, vivax.

Thiét Iip phdn iing real-time PCR

Phan (mg monoplex real-time PCR dugc thiét lap trong tube
0,2 ml bao gf”)m cac thanh phan: 10 pl SensiFastTM Probe Lo-
ROX Mix 2X; 1 ul mdi méi (Plas-R, Faci-F, Vivax-F) voi nong do
10 pM/mi; 0,25 pl m&i mdu do (Falei-P, Vivax-P) véi nong do 10
uM/mAu do; 2,5 pl ADN ban mau; nude cit vira da thé tich 20 pl.
Chuong trinh real-time PCR: 1 chu ky 3 phit ¢ 95°C; 40 chu ky
95°C trong 10 gidy va 60°C trong 50 gidy. Két qua real-time PCR
duoc phan tich sir dung phan mém ciia may ABI 7500.

Phuwong phap gidi trinh tw nucleotide Sanger

Céc san pham RPA tir P, falciparum va P. vivax dugc tinh
sach bang bo kit Expin PCR SV (GenAll). Sau do, cac san pham
nay duoc danh dau huynh quang bang phan img PCR vdi b kit
BigDye Terminator v3.1 Cycle sequencing (ThermoFisher). Tiép
dén, cac san phdm danh ddu huynh quang duoc phén tich trén may
giai trinh ty tu dong ABI 3500. Cdc trinh tw giai ma duge xu ly
bing phin mém Sequencing Analysis Software v5.4 with KB™
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Basecaller v1.4.1, sau d6 dugc phan tich va so sanh voi trinh tu

chuén trén GenBank bang phan mém BioEdit.

£ 2

Ket qua
Thieét ké cac moi va mau do dac hiéu cho P. falciparum va

P. vivax

Trinh ty cdc moi va mau do st dung trong nghién ctru nay duoc
trinh bay trong bang 1.

Bang 1. Trinh ty cac mdi va miu do dugc thiét k& trong nghién ciu.

STT Tén Trinh tw nucleotide Ghi chi
CCC AAG CTA CTC CTA TTA ATC GTA ACT TR
1 RPA PlasR AAG CCA Tu thiét ké. Moi nguoc chung
2 RO CGC TTT AAT ACG CTT CCT CTATTA TTA Tu thiét ké. Két hop v6i RPA.
. TGTTC PlasR tao san pham 246 bp
) GCAACG CTT CTA GCT TAA TCC ACA TAA Ty thiét ké. Két hop véi RPA.
8 RRAVIVaXE  opam PlasR tao sin pham 279 bp
FAM-TGC TWT AWC TGT TTG CTT TGA Tur thid k. Phit hién cée sin
4 RPA Plas-FAM  ACA CTC TAA (THF) TTA CTC AAA GTAACA
pham RPA béng phan (g lai
A-Block
. Biotin-CGC TTT AAT ACG CTT CCT CTATTA Ty thiét ké. Két hop véi RPA.
g RPA.Falei-BIO 7y 167 7¢ PlasR tao sin pham 246 bp
) Digoxigenin-GCA ACG CTT CTA GCT TAATCC  Tu thiét ké. Két hop voi RPA.
6 RPAVVGX-DIG s TaA CTG ATA C PlasR tao sin pham 279 bp
Céc mdi va mAu do sir dung
cho real-time PCR duoc
7 Plas-R AACCCAAAGACTTTGATTTCTCATAA LT
tham khao cong trinh cua
Rougemont va cong su (2004)
8 Falci-F CCGACTAGGTGTTGGATGAAAGTGTTAA
9 Vivax-F CCGACTAGGCTTTGGATGAAAGATTTTA
n T FAM-AGC AAT CTA AAA GTC ACC TC G AAA
e GAT GAC T-TAMRA
n — VIC-AGC AAT CTA AGA ATA AAC TC C GAA
vaxs GAG AAA ATT CT-TAMRA

Tét ca cac moi va mau do da thiét ké dugc kiém tra cac dic tinh
k¥ thudt bing cac phan mém thich hop nham dam bao ¢6 kha ning
hoat dong t6t trong phan tmg RPA va phan tng lai. Két qua kiém
tra cho thdy, cac moi va mau do dac hiéu cho P, falciparum va P
vivax d thiét ké dat yéu cau vé& mat 1y thuyét. Cac moi va mau do
ndy s& duoc sir dung cho céc thi nghiém tiép theo.

Xay dwng phdn trng RPA nham phat hién P. falciparum, P
vivax

Phan (g monoplex RPA duoc thiét 1ap cho P falciparum, P,
vivax véi cic moi RPA.PlasR, RPA FalciF, RPA.VivaxF dé khao
sat hoat dong thuc té cua cac mdi da thiét ké. Két qua dién di trén
gel agarose cuia cac phan tng monoplex RPA dugc trinh bay trong
hinh 1.

Hinh 1. K&t qua monoplex RPA
trén ADN ctia P. falciparum va

300 bp P. vivax. M: thang ADN 100 bp;
279 bp . A
246 bp 1, 2: monoplex RPA v6i cap moi
2008 PlasR-FalciF trén mau ching

am va ADN clia P, falciparum.
100 bp 3, 4: monoplex RPA véi cap mbi

PlasR-VivaxF tréen mau ching
am va ADN clia P, vivax.
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vivax. Céc két qua nhan ban bang RPA,

(A) 1 10 20 30 40 50 60 70 80 100 110 120 130 vy N 1 'd R h 2 k_ 2
JQ627149.1 TATAGTATTCARACACAGTAAATGCTTTARCTGTTTGCTTTGARCACTCTARTTTACTCARAGTARCARAATCCCCARRARAGCARRAGCARRRGTGGGGATTTTARARAGARTCTTTGTTATTTARAGA glal trlIlh t‘:I nuc eOtl € San p am) 1em
RPA_Falci TATAGTATTCARACACAGTAARAGCTTTARCTGTTTGCTTTGAACACTCTAATTTACTCARAGTAACARAATCCCCARAAR=-GCARRAGCARA=-GTGGGGARTTTTARARARATCCTTGGTTTTTTAAGA ~ 5 , N , X
Consensus  TATAGTATTCARACACAGTARASGCTTTARCTGTTTGCTTTGARCACTCTAATTTACTCARRGTARCARARTCCCCARAAR, GCARARGCARR , GTGGGGAAT TTaRAARARATCCTTGETaTTTaRAGA tra nhan ban chéo cua ciac moi RPA.
131 140143 M b 3 5 4 M
......... pa FalciF va RPA.VivaxF da chung minh
J0627149.1  ACATAATARTA , X hi Z k ? hie 7 .
RPA_Falci ARATARARATARA ]I'“
Consensus  AafTARaRATA, , Cac mOI t let e trong ng len C nay
hoat dong hiéu qua va déc hiéu cho P
. \ . 7. I3 A
B) 1 10 20 30 a0 50 60 70 80 90 100 110 120 130 falczparum va P vivax. V61 cac moi
J0627153.1 AGGACTTTCTTTGCTTCGGCTTGGARTCCCTTGTTACTTTGAGTARATTAGAGTGTTCARRGCARACAGATATAGCATTGCGCGTTTGAATACTACAGCATGGARTARCARARTTGAACARGTCAGARTT 1 1
RPA_Vivax AGGACTTTCTTTGCTTCGGCTTGGARGTCCTTGTTACTTTGAGTAAATTAGAGTGTTCARAGCAAACAGATATAGCATTGCGCGTTTGARTACTACAGCATGGARTARCAAAATTGARCARGTCAGAATT RPA'PlaSR3 RPA‘FalC1F3 RPA.VIV&XF,
Consensus AGGACTTTCTTTGCTTCGGCTTGGARgcCCTTGTTACTTTGAGTARATTAGAGTGTTCARAGCARACAGATATAGCATTGCGCGTTTGARTACTACAGCATGGARTARCARART TGARCARGTCAGAATT ’ A Iv4 A ” ’
chiung t6i thiét 1ap phan Ung duplex

131 140 150 160 170 18082

|
J0627153.1 TTGTTCTTTTTTCTTATTTTGGCTTAGTTACGATTARTAGGAGTAGCTTGGG
RPA_Vivax TTGTTCTTTTTTCTTATTTTGGCTTATTTACGATTARTAGGAGTAGCTTGGG
Consensus TTGTTCTTTTTTCTTATTTTGGCTTAgTTACGATTARTAGGAGTAGCTTGGG

Hinh 2. Két qua so sanh trinh ty nucleotide giiia cac san phim RPA lan luot ctia P. falciparum (A), P.

vivax (B) v6i cac trinh tu chuin trén GenBank.

Két qua ¢ hinh 1 cho thdy, cac phan mg monoplex RPA vdi
cac cap mdi dic hidu cho P falciparum, P. vivax da nhan ban hi¢u
qua ADN cta P, falciparum, P. vivax. Céc san pham RPA cua P,
falciparum, P. vivax ¢6 kich thuéc nhu dy kién lan luot 1a 246 va
279 bp khi so sanh véi thang ADN 100 bp. Dé chimg minh cac
san pham RPA tir cdc cdp moi 1a dic hiéu cho P. falciparum, P,
vivax, cic san pham nay duoc giai trinh ty nucleotide bang k¥
thudt Sanger va so sanh vdi cac trinh tu cla P. falciparum, P. vivax
trén ngan hang dir liéu GenBank. Két qua kiém tra tinh ddc higu
ctia san pham RPA dugc trinh bay trong hinh 2.

Két qua so sanh cho th?iy, trinh ty nucleotide cua cac san
phim RPA tir P. falciparum, P. vivax hoan toan tring khop véi
cac trinh tyr chuan trén GenBank 1a JQ627149.1 cho P, falciparum
va JQ627153.1 cho P vivax. Dé chimg minh cac moi da thiét ké
khong nhan ban chéo ADN cua P. falciparum va P. vivax, phan ing
RPA v6i 3 mdi RPA.PlasR, RPA.FalciF, RPA.VivaxF dugc thiét
lap trén ADN lan luot cta P, falciparum va P. vivax. Két qua kiém
tra kha ndng nhan ban chéo ctia mdi dugc trinh bay trong hinh 3.

Két qua & hinh 3 cho thy, phan img RPA vdi 3 mdi RPA.
PlasR, RPA.FalciF, RPA.VivaxF trén ADN cua P. falciparum chi
cho mot bang san phdm vai kich thude 246 bp khi so sanh vé6i
thang ADN 100 bp. Tuong ty, phan tmg RPA vi 3 mdi RPA.PlasR,
RPA FalciF, RPA.VivaxF trén ADN cua P. vivax chi cho mdt bang
san phdm véi kich thudc 279 bp. Nhu vy, mdi RPA.FalciF két
hop v&i moi RPA.PlasR chi nhan ban ADN P, falciparum v mdi
RPA.VivaxF két hop v6i mdi RPA.PlasR chi nhan ban ADN cua P

Hinh 3. Két qua kiém tra chéo
cia cac moi cho P. falciparum
va P. vivax. M: thang ADN 100
bp; 1, 2: phan Gng RPA véi 3

mdi RPA.PlasR, RPA.FalciF,
308 RPA.VivaxF trén ADN ctlia P
246bp falciparum va mau chiing am;
A 3, 4: phdn (ng RPA v6i 3 moi
RPA.PlasR, RPA.FalciF, RPA.
100 bp VivaxF trén ADN clia P, vivax
va mau chding am.
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RPA nhim phat hién dong thoi P
Salciparum va P. vivax trong cung mot
phan tmg. Két qua duplex PCR dugc
trinh bay ¢ hinh 4.

Hinh 4. Két qua duplex RPA nhim
phét hién dong thoi P. falciparum
va P. vivax. M: thang ADN 100
bp; 1: mau ching am phan dng
duplex RPA véi cac mbi RPA.

Wote PlasR, RPA.FalciF, RPA.VivaxF
2161p trén ban mau 1a nudc; 2: phén
200bp ting duplex RPA v&i cac mdi RPA.
PlasR, RPA.FalciF, RPA.VivaxF
trén ADN clia P. falciparum va P,
100 bp X
M T 2 Vivax.

Két qua 6 hinh 4 cho thy, phan tmg duplex RPA trén ADN cuia
P falciparum va P, vivax cho céc bing san phim muc tiéu 1a 246
va 279 bp khi so sanh véi thang ADN 100 bp trong khi mau chimg
am khong cho cac bang muc ti€u nay. Cac diéu kién cua phan tng
duplex RPA nay s& duoc khao st trong cc thi nghiém tiép theo
nham tim ra thong s tot nhat.

Khio sit cdc diéu ki¢n ciia phan iing duplex RPA phdt hién
dong thoi P. falciparum va P. vivax

Khao sat nhi¢t do phan wng: myc ti€u cta nghién ciru nay 1a
huong dén tmg dung phat hién P, falciparum va P. vivax tai cac
diém cham soc strc khoe ban ddu, noi thiéu thén cac trang thiét bi
so voi phong thi nghiém. Do d6, bén canh nhi¢t 4o phan trng RPA
theo khuyén céo 1a 37°C, chiing toi khao sat hiéu qua cta phan
tmg duplex RPA tai cic nhiét do khac nhau, bao gom 25, 30, 35,
40°C. Két qua khao sat nhiét d ciia phan tmg RPA dugc trinh bay
¢ hinh 5.

Hinh 5. Két qua khao sat nhiét
dd cha phan Gng duplex RPA. M:
thang ADN 100 bp; 1-4: phan
ting duplex RPA tai cac nhiét do
lan lugt 1a 25, 30, 35, 40°C.
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Két qua ¢ hinh 5 cho thay, phan tmg duplex RPA dién ra trong
khoang nhiét d6 rong tir 25-40°C, tuy nhién tin hiéu RPA t6t nhat
nam trong khoang tur 35-40°C. Vi thé, chung t6i chon nhiét 49 37°C
la nhiét d6 cho phan ung duplex RPA phat hién P. falciparum va P.
vivax. Nhiét do nay ciing thich hop dé tién hanh quy trinh duplex
RPA tai céc noi thiéu thon trang thiét bi.

Kho st thé tich phan g véi muc tiéu tiét kiém chi phi phat
hién P, falciparum va P, vivax bang RPA khi phuong phap nay
duogc tmg dung trong thuc té 1am sang, chiing toi khao sat cac thé
tich phan tmg khéc nhau di tir 50 pl (theo khuyén cdo cua bé kit
RPA) xuéng dén 10 ul, cu thé bao gém céc thé tich nhu sau: 10, 20,
30, 40, 50 pl. Két qua khéo sat thé tich phan tmg RPA duoc trinh
bay & hinh 6. Két qua khao sat thé tich phan tmg RPA cho thay,
khong ¢6 su chénh 1éch trong kha nang phat hién P. falciparum va
P, vivax bang phan tmg RPA vdi céc thé tich phan mng khac nhau.
Vi véy, thé tich phan (mg RPA c6 thé giam xudng dén 10 pl dé tiét
kiém chi phi phat hién P, falciparum va P, vivax.

300 bp
279 bp
246 bp

200 bp

100 bp

M 1 2 34 5

Hinh 6. Két qua khao sat thé tich phan tng RPA. M: thang ADN 100
bp; 1-5: thé tich phdn Gng RPA 1an lugt 1a 10, 20, 30, 40, 50 pl.

Phat hign sin phdm RPA bing kj thudt lateral flow strip

Khi dién di trén gel agarose cc san pham RPA tix P, falciparum
va P, vivax, cac bang ky sinh khic ngoai hai bang san phim muc
tiéu cua P, falciparum va P, vivax van xuat hién. Ching toi da khao
sat cac diéu kién ciia phan émg nhu nong d6 mdi, thoi gian phan
{mg, ndng d6 magnesium acetate (két qua khong trinh bay) nhung
van khong loai bo hoan toan cac bang ky sinh nay. Day 1a 1y do
chuing t6i xay dung phan tmg lai voi mau do dic hiéu la RPA.Plas-
FAM cho P. falciparum va P. vivax dua trén ky thuat lateral flow
strip nham phat hién chinh xéc P. falciparum va P. vivax. Trong
phan tmg duplex RPA cho lateral flow strip, chiing toi thay thé méi
RPA FalciF bang RPA Falci-BIO va moi RPA.VivaxF bang RPA.
Vivax-DIG. Ca hai moi thay thé c6 cac gbe chirc nang 1a Biotin
va Digoxigenin. Trén que giéy (strip) cua b kit Milenia Genline
Hybridetect-2 c6 sin khang thé bt gii Biotin va Digoxigenin tai
hai vi tri khac nhau tuong tmg cho san pham RPA ciia P, falciparum
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va P, vivax. Ngoai ra, trén que giéy con c6 mot vi tri tin hi¢u chimg
ndi cho qua trinh lai. San pham RPA duoc phat hién bing khang
thé ddc hiéu c6 gin hat nano vang cho gdc chirc ning FAM trén
miu do RPA Plas-FAM. Két qua lateral flow strip duoc trinh bay
& hinh 7. Két qua hinh 7 cho thy, phan img duplex RPA két hop
lateral flow strip cho tin hi¢u duong tinh véi san pham RPA tir
ADN P, falciparum, tot ADN P. vivax va tir ca hai loai ADN cua P,
falciparum va P. vivax tai cac vi tri d3 xéc dinh trude. Mau chimg
am chi co tin hi¢u chimg ndi cta phan Gng lai. Céc tin hi¢u lai trén
cac que gidy 1a rd rang va khong ¢6 céc tin hiéu ky sinh khac. Vi
vay, chiing t6i s€ su dung phuong phap lai lateral flow strip thay
cho dién di trén gel agarose cho quy trinh phat hién P. falciparum
va P, vivax bing k¥ thut RPA.

Control

Falci

1 2 3 4

Hinh 7. Két qua lai bing ky thuat lateral flow strip trén cac san phdm
RPA. 1: phén (ing lai v6i san pham RPA clia P. falciparum; 2: phan (ing
lai v&i sdn phdm RPA clia P vivax; 3: phan (ng lai v6i san phdm RPA
clia P, falciparum va P. vivax; 4: phan (ing lai vi san pham RPA tf mau
chiing am.

Ddnh gid quy trinh duplex RPA trén cdc mdu ADN nghi
nhiém P. falciparum va P. vivax

Chang t6i thu nhan 33 miu ADN tach chiét tir cac bénh nhan
nghi nhidm ky sinh thudc chi Plasmodium tir Vién Sot rét - Ky sinh
tring - Con tring TP H6 Chi Minh va thyc hién quy trinh duplex
RPA nham phét hién P, falciparum va P, vivax trong cac mau ADN
nay. Chung t6i ciing thyc hién quy trinh monoplex real-time PCR
véi cic mau do Taqman dac hiéu cho P. falciparum va P. vivax
nhim so sanh voi két qua phat hién bang quy trinh duplex RPA.
Cac mau do Tagman probe cho cc phan tmg monoplex real-time
PCR dugc tham khdo tir cong trinh clia Rougemont va cong su
nidm 2004. Két qua phét hién P, falciparum va P. vivax bang cé hai
quy trinh dwoc trinh bay dai dién trong hinh 8 va trinh bay day du
trong bang 2.
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Hinh 8. Két qua phat hién P. falciparum va P. vivax bing quy trinh
duplex RPA va real-time PCR. (A) duplex RPA; (B) real-time PCR vdi mdi
va mau do dac hiéu P. falciparum; (C) real-time PCR v6i mi va mau do
dac hiéu P, vivax.

Hinh 8 cho thay két qua phat hién P. falciparum va P. vivax
trén 9 mdu ADN nghi nhidm ky sinh thudc chi Plasmodium bing
quy trinh duplex RPA va real-time PCR. Quy trinh duplex RPA
phat hién P. falciparum & ci 9 mau ADN va phét hién P, vivax &
2 miu ADN (sb 5 va s6 8 trong hinh 8). Két qua phat hién bing
real-time PCR khang dinh két qua duplex RPA khi phét hién ca 9
mau ADN c6 nhiém P, falciparum va 2 mau ADN (s 5 va s6 8)
nhiém P, vivax.

Bang 2. Két qua phat hién P, falciparum va P. vivax bing duplex RPA
va real-time PCR.

Miu ADN MAu phat hign bing  MAau phat hi¢n bing
duplex RPA real-Real-time PCR
Nhiém P, falciparum 1,2,3,4,6,7,9, 10, 1,2,3,4,6,7,9, 10,

15, 16, 20, 21, 22

15, 16, 20, 21, 22

Nhiém P, vivax

13

13

Nhiém P, falciparum 5,8, 11,12, 14, 17, 5,8, 11,12, 14,17, 18,
va P, vivax 18,19, 23,24, 25,26, 19,23,24,25,26,27,
27, 28,29, 30, 31, 28,29, 30, 31, 32, 33
32,33
Mau am tinh
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Bang 2 cho théy, két qua phat hién P. falciparum va P, vivax 1a
trung hop gitta hai quy trinh duplex RPA va real-time PCR.

P falczparum va P, vivax 1a hai ky sinh tring gy bénh sot rét
chu yeu ¢ Viét Nam. Do déc thu bénh xuét hién chu yéu & ving
rimg, doi niii nén cong tac chan doan con gap nhicu kho khan. Viée
tim kiém mot k¥ thuat sinh hoc phan tir khong doi hoi nhiéu vé
trang thiét bi 14 can thiét cho chan doan ky sinh trung s6t rét. Trong
cac ky thudt sinh hoc phén tir dugc phat trién gan day, RPA 13 mot
k¥ thuat c6 kha ning tmg dung cao trong chin doan, ¢6 thé khuéch
dai & nhiét d phong, chi trong 10 phit va doc két qua chi trong 5
phut bang lateral flow strip. Day la mot trong nhimg phwong phap
c6 kha ning (mg dung rat tt cho chan doan, dic biét 1a chin doan
tai hién truong. Nghién ctru nay dugc thuc hién nham ung dung
k¥ thudt RPA trong viéc phat hién P. falciparum va P. Vivax, phuc
vu cho viéc diéu tri hi¢u quéa bénh st rét & Vi¢t Nam. Day ciing la
cong trinh nghién ctru dau tién & Viét Nam (g dung k¥ thuat RPA
trong chin doan.

RPA 12 mot k thuét cho phép nhan ban ADN ¢ nhiét do thap
va dang nhiét bang cach sir dung cic enzyme trong hé thong sira
sai va sao chép clia té bao sinh vat. O giai doan khoi dong nhan
ban ADN muc tiéu, cic mdi s& dugc enzyme recombinase (RecA)
gin vao tao thanh soi nucleoprotein. Soi nucleoprotein nay s& do
trén trinh ty ADN muc tiéu dé tim kiém céu tric twong dong. Khi
cdu tric twong dong duoc tim thy, soi nucleoprotein ndy s& xAm
lan ADN muc tiéu mach ddi va hinh thanh mt cdu triic D-loop.
bay 1a vi tri phan tach soi ADN mach d6i. Mach bo sung duogc
tach ra s& dugc 6n dinh boi protein SSB aé gilp han ché viéc mach
bd sung tu bat cdp lai voi mach muc tiéu. Trong khi do, sau khi
bét cap voi mach muyc tidu, cac SSB protein roi khoi trinh tu moi,
d1eu nay gitp cho enzyme polymerase gan vao dugc phuc hop
mdi - mach muc tiéu va tién hanh tong hop mach bd sung. Két
qué 1a c6 hai phan tr ADN ging hét phan tr ADN ban dau duogc
hinh thanh sau mot chu ky hoat dong cua RecA, protein SSB va
enzyme polymerase. Hai phan tir ADN nay tiép tuc lam co chét dé
hé protein RecA, protein SSB va enzyme polymerase tong hop cac
phan tir ADN méi 6 céc chu ky ké tiép [3, 6].

Cac mdi cho phan ing RPA nhu RPA.PlasR, RPA FalciF, RPA.
VivaxF duoc thiét ké dua vao nguyén tic cia ki thuat RPA nhu co
d6 dai tir 20-35 nucleotide, %GC nim trong khoang 30-70%, céc
cu tric thtr cap ¢ nang luong ty do nho hon -9 keal/mol, trinh
tw mdi ddc hiéu cho sinh vat muc tiéu [7, 8]. Luu y, mdi RPA.
Falci-BIO c6 trinh tw nucleotide tring hop véi moi RPA.FalciF
va tuong ty cho mdi RPA.Vivax-DIG véi mdi RPA.VivaxF. Diém
khac biét giita hai mdi RPA.FalciF va RPA.VivaxF v6i hai mdi
RPA Falci-BIO va RPA.Vivax-DIG la cac goc chirc ning Biotin
va Digixigenin, hai goc chire ning nay s& dugc sr dung trong phan
ung lai lateral flow strip. Tu'orng tw, mau do RPA.Plas-FAM ctng
duoc thiét ke ddc hiéu v6i P. falciparum va P. vivax va ¢4 céc cau
trac thu cap v0i nang lugng tu do nho hon -9 keal/mol. Céc cau
tric thir cap cua mot moi hay mau do c6 ning luong tw do nho
hon -9 keal/mol s& khong bén & nhiét do phan g va vi thé khong
can tr¢ moi hay mau do bat cip vao ADN muc tiéu trong phan
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ung nhan ban va phan ung lai [9]. Khi khao sat hoat dong thuc
té trong phan tmg RPA véi ADN tach chiét tir P, falciparum va P
vivax nudi cdy, cac mdi RPA.PlasR, RPA.FalciF, RPA.VivaxF di
cho céc san phdm nhan ban véi kich thude du kién 13 246 va 279
bp. Két qua giai trinh tuy nucleotide Sanger da xac nhén céc san
phim nhan ban tir cac moi RPA.PlasR, RPA FalciF, RPA.VivaxF
c6 ngudn gdc tir P. falciparum va P, vivax. Ngoai ra, két qua kiém
tra kha nang nhan ban chéo ciing cho thdy cac moi da thiét ké
la RPA.PlasR, RPA FalciF, RPA.VivaxF chi nhan ban chon loc P,
falciparum va P, vivax. Vi vy, cac mdi da thiét ké cho phan ng
RPA 12 hoan toan dac hi¢u cho P. falciparum va P. vivax va hoat
dong tot trong phan (g RPA trén thuc té.

Dé tiét kiém chi phi hoa cht ciing nhw giam thao tac, ching toi
da xay dung va khao sat mot sd diéu kién cua quy trinh duplex RPA
phat hién dong thoi P, falciparum va P. vivax. Két qua cho thdy co
khd ndng phét hién cung luc hai ky sinh thudc chi Plasmodium
béng phan ng RPA voéi 3 moi RPA.PlasR, RPA.FalciF, RPA.
VivaxF. Phan tmg duplex RPA ¢6 kha nang dién ra ¢ nhiét do tir
25 dén 40°C va thé tich phan tmg RPA c6 thé giam xudng con 10
ul. Cac thong s6 nay cho phép tién hanh phan tmg RPA ¢ nhimng
noi thiét thdn trang thiét b thi nghiém. Ngoai ra, ching toi ciing
khao sat phan tmg lai véi miu do dic hiéu dya trén k¥ thuat lateral
flow strip. Day 1a budc quan trong nhét cua quy trinh duplex RPA
dé duoc tng dung trong thuc t& 1m sang vi nd giam dugc thao
tac va thoi gian phat hién san pham RPA muc tiéu so véi k thuat
dién di trén gel agarose. Thoi gian tién hanh phan {mg lai chi dién
ra trong khoang 5 phit vdi thao tac nhing que gidy vao dung dich
lai va xem két qua truc tiép bang mét thuong. Dé so sanh, k§ thuat
dién di trén gel agarose phat hién cac san pham RPA cin hon 120
phut véi cac thao tac chuén bi ban gel, dién di san phém trén ban
gel, nhudm va giai nhuém ban gel, quan sat két qua trén ban dén
tir ngoai. Hon nita, phat hi¢n san phém RPA bé“mg k¥ thuat lateral
flow strip con tang tinh chinh xac vi st dung thém mot mau do dic
hiéu trong phan g lai. Mau do nay chi bat cip véi san pham RPA
muc tiéu va khong bt cip v0i cac san phim RPA ky sinh 6 trong
phan tmg RPA. Trén thyc té, thuong c6 su xuét hién cta cic san
pham RPA ky sinh bén canh san pham RPA muc tiéu khi dién di
san pham tir phan tmg RPA trén gel agarose mic du céc diéu kién
ctia phan img RPA nhu ndng do moi, thoi gian phan tmg da duoc
khao sat dé t6i wu. Tuy nhién, cac san phdm ky sinh nay di duoc
loai bo hodn toan trong phan g lai lateral flow strip voi cic mau
do dic hiéu. Nhu vdy, v6i qua trinh xay dung va khao sat da dé cap
¢ trén thi quy trinh duplex RPA trong nghién ctru nay c6 kha nang
dugc str dung dé phat hién P, falciparum va P, vivax ¢ nhiing diém
y té thiéu thon cac trang bi.

Cubi cung, quy trinh duplex RPA vira xdy dyng dwgc danh gia
trén cac mau ADN dugc tach chiét tir mau ctia nhimg bénh nhan
nghi nhiém ky sinh tring thudc chi Plasmodium & Viét Nam va
dugc thyc hién song song quy trinh monoplex real-time PCR véi
cling cac moi PlasR, FalciF, VivaxF va cic Tagman probe dic hidu
cho P, falciparum va P. vivax dugc trich tir cong trinh nghién ctru
ctia Rougemont va cong sy nam 2004 [10]. Két qua phat hién P
falciparum va P. vivax & cac miu ADN nghi nhiém ky sinh tring
thudc chi Plasmodium 1a trung khép gilra hai quy trinh duplex
RPA va monoplex real-time PCR. Vi nhimg két qua thu nhan
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duoc thi nghién ctru nay 1a tién dé tot dé tiép tuc phat trién quy
trinh duplex RPA thanh b¢ kit phat hién nhanh P. falciparum va P.
vivax phuc vu cho viéc di€u tri bénh sot rét trong thyc t€ [am sang.

Nghién ctru da xdy dung thanh cong quy trinh nham phat
hién P. falciparum va P. vivax dya trén k¥ thuat duplex RPA va
lateral flow strip. Cdc moi va mau do da thiét ké trong phan (g
duplex RPA hoan toan dic hiéu va nhan ban hiéu qua ADN cua P
falciparum va P. vivax. Phan tmg duplex RPA c6 kha ning dién ra
& day nhiét do tir 25-40°C va thé tich phan tmg c6 thé giam xudng
dén 10 pl. Cac san pham RPA tir P. falciparum va P, vivax dugc
phat hién bang ky thudt lateral flow strip voi miu do ddc hiéu, diu
nay lam giam thao tac va thoi gian tién hanh ciing nhu ning cao do
chinh x4c. Khi danh gi4 quy trinh duplex RPA trén 33 mau ADN
nghi nhiém ky sinh thudc chi Plasmodium, quy trinh duplex RPA
da cho két qua trong dong voi quy trinh monoplex real-time PCR.
két qua nghién ctru nay 1a tién dé tot dé phat trién thanh b kit phat
hién nhanh P. falciparum va P. vivax phuc vu cho viéc diéu tri bénh
sOt rét & Viét Nam.

LOI CAM ON

Nhom téc gia xin cam on Vién Sot rét - Ky sinh tring - Con
tring TP HO Chi Minh di cung cip cac miu ADN tach chiét tir
P falciparum va P. vivax nudi cdy va tir cac mau méau bénh nhan
nghi nhiém ky sinh thudc chi Plasmodium. Ching t6i ciing cam
on Cong ty TBR da tai trg cac hoa chét, vat liéu st dung trong
nghién clru.
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