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XAy dung quy trinh khuéch dai dang nhiét
Recombinase polymerase amplification (RPA)
phat hién Leptospira spp. gay bénh
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Tom tit:

Leptospirosis, hay vang da do xoin khuin 1a mot trong nhirng bénh truyen nhiém pho bién nhét trén thé gidi voi tac
nhén gay bénh la cac loai Leptospira spp. gy bénh thuoc chi Letosplra (6] Viét Nam, leptospirosis dwg'c xem la bénh
dac hiru va cé nguy co bung phat thanh dich cao néu khong dwoc chin dosn va diéu tri kip thoi. Ung dung k¥ thuit
PCR la mdt huéng di trién vong trong phat hién Leptospira spp. giai doan sém ciia bénh. Tuy nhién, k§ thuit nay
qua phirc tap va doi héi khit khe trong qua trinh vin hanh may luin nhiét, nén da dwoc thay thé béi cac phwong
phap khuéch dai ding nhiét. Trong nghién ciru nay, nhém tac gia di xdy dung thanh cong quy trinh khuéch dai ding
nhiét Reacombinase polymerase amplification (RPA) phat hi¢n chinh xic mét s6 loai Leptospira spp. giy bénh chi
véi thoi gian 30 phit. Quy trinh RPA dwoc xay dung ¢6 ngwdng phat hién, d¢ nhay va do dac hiéu twong dwong véi

b0 kit thwong mai hién co trén thi trwong.

Tir khéa: 49 dic hiéu, dd nhay, khuéch dai ding nhiét, Leptospira spp., Viét Nam.

Chi sé phén loai: 3.5

Md dau

Leptospirosis, hay bénh vang da do xodn khuan 1a bénh
truyén nhiém phd bién trén thé giéi véi tac nhan gay bénh la
cac loai Leptospira spp. gay bénh thudc chi Letospira [1, 2].
O Viét Nam, leptospirosis dugc xem la bénh dac hitru va co
nguy co bing phat thanh dich néu khong duoc chan doén va
diéu tri kip thoi [3]. Vi biéu hién 1am sang ctia bénh gidng
v6i nhiéu bénh nhiém tring khac nhu rickettsia, dengue va
cac loai st xuat huyét do virus khac [4], nén trong ving
dich té cua bénh leptospirosis thudng khong dugc danh gia
dung muc. Do khé khin trong chin doan bénh leptospirosis
nén viéc giam sat bénh mot cach thoa dang van chua duogc
thuc hién. Cac cong cu dé chan doan sém goép phan dua ra
canh bao dich sém 1a hét strc cap thiét.

Céc phu'orng phap phat hién Leptospira spp. hién nay
gdm nudi céy, huyet thanh hoc va cac phuong phéap sinh
hoc phan tir [5]. Ciy mau ¢ giai doan sém ciia bénh co
thé dwoc ap dung cung cip bfmg ching vé viéc bi nhidm
Leptospira spp. [2], tuy nhién két qua nay lai khong co6 gia
tri phuc vu diéu tri cho timg bénh nhan vi thoi gian dé nubi
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ciy thudng mat hang tuan dén hang thang [6]. Cac phuong
phap huyét thanh hoc thuong duoc sir dung trong chan doan
leptospirosis con nhiéu han ché, nhu quy trinh thuc hién
phtrc tap va ton nhiéu cong stc; thoi gian xac dinh ca bénh
mudn do cac khang thé chi co thé duoc phat hién trong giai
doan mudn cua bénh, dan dén diéu tri khang sinh kém hiéu
qua [7]. Nguoc lai, hau hét cic phuong phap phat hién sir
dung k¥ thuat sinh hoc phan tir ¢6 thé dugc ap dung trong
giai doan sém cua bénh [8]. Hién nay, cac quy trinh realtime
PCR di xdy dung c6 thé phat hién Leptospira spp. trong giai
doan cép tinh sém cua bénh voi dd nhay, do déc hiéu rat cao
[1, 9]. Tuy nhién, k¥ thudt nay qua phirc tap va doi hoi khit
khe trong qua trinh van hanh may luan nhiét, nén da dugc
thay thé boi cac phuong phap khuéch dai dang nhiét.

Khuéch dai DNA ding nhiét 1a mot phu'orng phap thay
thé cho k¥ thuat PCR va dugc phat trién dé phuc vu chan
doan tai chd [10, 11]. Vi la dang nhiét, cac phan img khuéch
dai duoc thuc hién ¢ nhiét do khong ddi va do do khong
can dén may luan nhiét dét tién. Cac ky thuat khuéch dai
DNA ding nhiét rdt don gian, nhanh chong va hiéu quéa vé
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Abstract:

Leptospirosis is one of the common infectious diseases in
the world with the pathogen as Leptospira spp. belonging
to Leptospira. In Vietnam, leptospirosis is considered an
endemic disease, and there is a high risk of outbreaks
if not diagnosed and treated promptly. Application of
realtime PCR technique is promoting technique in the
detection of Leptospira spp. at the early stages of the
disease. However, this technique is too complex and
demanding in the operation of the thermal cycler, so
it is increasingly replaced by isothermal amplification
methods. In this study, the team successfully developed
an isothermal amplification process using Reacombinase
polymerase amplification (RPA) to accurately detect
Leptospira spp. causing the disease with the detection
time of only 30 minutes. The RPA process developed
by the team not only has a limit of detection (LOD)
equivalent to the commercially available kit (100 copies/
reaction) but also achieves similar sensitivity and
specificity (100%).

Keywords: isothermal amplification, Leptospira spp.,
sensitivity, specificity, Vietnam.

Classification number: 3.5
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chi phi, voi do dac hiéu va do nhay tuong duong véi PCR
[11]. Trong cac k¥ thuat khuéch dai acid nucleic ding nhiét,
Recombinase polymerase amplification (RPA) cho thay
nhiéu uu diém noi bat. Sy khuéch dai trong phan tmg RPA
duoc thyuc hién nhd vao su két hop dac hiéu cua cac enzyme
va protein (recombinase, SSB protein va DNA polymerase
thay thé soi), gitip cac primer gin dic hiéu vao gen dich va
téng hop sgi moi. Phan tng RPA ¢6 thé duoc tién hanh trong
khoang nhiét do tir 24-45°C, so v6i cac ky thuat khuéch dai
dang nhiét khac thi diéu kién nhiét do ciia RPA kha dé dang
thiét 1ap va dam bao [12]. Thém vao do, cac hoa chit cua ky
thudt nay cho phép phat hién tin hi¢u realtime hodc sau khi
két thiic phan tng, nho vay c6 thé duoc ing dung phu hop
trong nhiéu hoan canh khac nhau, & phong thi nghiém chén
doén hién dai hay xét nghiém ngay tai thuc dia.

Chinh vi nhitng 1y do thuc tién trén, nhom nghién ciru
tién hanh xdy dung quy trinh khuéch dai déng nhiét RPA
phat hién Leptospira spp. gdy bénh. Panh gia do nhay, do
dic hiéu ctia quy trinh RPA d x4y dung trén cac mau duong
tinh gia dinh v&i 2 serovar Leptospira spp. gy bénh phd
bién; cac mau 4m tinh v6i Leptospira spp., chung Leptospira
biflexa serovar Patoc khong gay bénh va cac chung vi sinh
vat thuong gip trong chan doan phan biét; dong thoi so
sanh céc thong ) nay voi bo kit thuong mai hién c6 trén thi
truong (Primerdesign).

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Chung chuan Leptospira spp. do Vién Y hoc Dy phong
Quén doi cung cap: 2 serovar Leptospira spp. giy bénh
gom Leptospira interrogan serovar Pomona, Leptospira

interrogan serovar Australis va 1 ching Leptospira biflexa
serovar Patoc khong gy bénh.

Céac miu bénh pham duong tinh gia dinh gém 10 miu
duong tinh gia dinh Leptospira interrogan serovar Pomona
va 10 mau duong tinh gia dinh Leptospira interrogan
serovar Australis cac ndng do cao, trung binh va thap khac
nhau do nhém nghién ciru chudn bi: 8x108, 5x108, 5x107,
8x10°, 5x10°, 8x10% 5x10%, 5x10%, 8x10% 5x10% copy/p.u
(tpl-tp10).

Cac mau am tinh v&i Leptospira spp. giy bénh (10 mau)
duogc thu thap tai Phong Cong nghé gen va di truyén té bao,
Vién Nghién ctu Y dugc hoc Quéan sy, Hoc vién Quan y.

Céc chung vi sinh vét thuong gap trong chan doan phan
biét gdbm Dengue virus, Hepatitis b virus (HBV), Orientia
tsutsugamushi, Pseudomonas aeruginosa, Acinetobacter
baumannii, Proteus mirabiles, Enterobacter aerogenes,
Klebsiella pneumoniae, E. coli do Khoa Vi sinh, Hoc vién
Quan y cung cap.
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Bo kit Leptospirosis outer membrane protein /ipL32
gene (Primerdesign) c6 d dac hiéu 100% voi mat loat cac
trinh tu gen cac chung Leptospia spp. gay bénh. Trong diéu
kién PCR t6i wu, bo kit chan doan leptospirosis c¢6 hiéu sut
bét cdp rat cao (>95%) va c6 thé phat hién it hon 100 ban
sao gen dich.

Céc hoa chét, sinh phdm va thiét bj dung trong tach chiét
DNA va phan tmg RPA.

Phwong phap nghién ciru

Téach chiét DNA: DNA duoc tach chiét bang bo kit
QiAmp DNA Mini Kit (QIAGEN) theo quy trinh cua nha
san xuat (Spin Protocol).

Thiét ké primer, probe cho phan vmg RPA: trinh tu gen
lipL32 1a gen ma hda cho lipoprotein mang ngoai /ipL32,
dudng nhu 12 mot yéu 6 doc luc quan trong gitip xac dinh
cac ching gay bénh cua tat ca cac loai Leptospira spp. dugc
lya chon 1a gen dich dac hiéu thiét ké primer, probe cho phan
ung RPA phat hién Leptospira spp. gay bénh. Cac trinh tu
moi dugc thiét ké bang phan mém PrimedRPA. Trinh tu cta
gen dich Leptospira spp. dugc léy tr co so dir liéu trinh tu
ctia GenBank (s truy cdp cua trinh tu 1a IN683900.1).

Phdn vmg RPA: tong thé tich phan tmg duoc st dung 1a
20 pl gdm cac thanh phan c6 nong do nhu dé xuat ctia nha
san xuat (TwistAmp exo), trong d6 nong do primer, probe
t6i wru 1an Iuot 13 0,42 uM va 0,06 pM véi thé tich template
la 2 pl. Phan ung dugc thue hién ¢ 38°C trong 30 phut trén
thiét bi Genie®II.

Phan ung realtime PCR: phan tng realtime PCR
(Primerdesign) dugc thuc hién véi 5 ul PrecisionPLUS 2X
gPCR Master Mix, 0,5 pl Leptospirosis primer/probe mix,
2 ul template va 2,5 ul nudce. Phan (g dugc thuc hién trén
thiét b Rotor-GeneQ véi chu trinh nhiét gém céc budce: bién
tinh ban dau 95°C trong 2 phut, sau d6 14 50 chu ky gom 2
bude (bién tinh & 95°C 10s va thu nhan tin hiéu 60°C 60s
qua kénh FAM). Phan tng dbi chimg duong str dung DNA
chung duong do bo kit cung cép, d6i chimg 4m nude.

Két qua
Trinh tw primer, probe ddc hiéu gen dich lipL32

Can cir trén bao cdo vé tinh da hinh céc gen cua
Leptospira spp. luu hanh trén thé gioi va Viét Nam, nhom
nghién ctru lya chon gen dich /ipL32 lam khudn dé thiét
ké bd cong cu primer/probe dung cho ky thuit RPA. Bo
primer/probe duge danh gia kha ning bét cip dic hiéu va
céc thong sé can thiét bang cong cu BLAST, két qua cho
thdy sy bt cap rat tot. Két qua thyc hién phan ung RPA
v6i cap primer/probe da thiét ké cho thdy cudng d6 tin hidu
huynh quang va thoi gian thu nhan tin hiéu kha t6t (bang 1).
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Bang 1. Trinh tu primer/probe trong phan ding RPA phat hién
Leptospira spp. gay bénh.

Primer/probe Trinh tu (5-3°)

Forward primer AAAACTTTTAGTAAGAGGTCTTTACAGAAT

Reverse primer AGACCAACAGATGCAACGAAAGATCCTTTCAC

AAAACTTTTAGTAAGAGGTCTTTACAGAAT-(FAM-dT)

Probe -T-(THF)-T-(BHQ1-dT)-TCACTACCTA-blocker

Téi wu nhiét @9 phén iing RPA

Dai nhiét 6 phan tng tir 37-42°C dugc khao sat dé chon
ra nhiét do phan tng RPA t6i wu. Két qua chi ra trong hinh 1
cho thiy nhiét d6 phan tmg t6i wu 1a 38°C véi thoi gian phat
hién san phdm khuéch dai sém nhét (8 phiit).
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Hinh 1. Téi uu nhiét
Leptospira spp.

Céc phén dng chiing duong cung lugng khuon DNA; phéan Gng
chiing am khong c6 khuon DNA v6i nong do primer 1a 0,42 uM,
ndng do probe la 0,12 uM.

do phan tdng RPA khuéch dai DNA

Téi wu thanh phén phan irng RPA phdt hién Leptospira
Spp- gdy bénh

Céc thanh phan phan tng bao gom nong d6 mdi, nong
d6 probe va nong do Magnesium-Acetate (MgOAc) dugc
chung t6i tién hanh t6i wu dé cai thién hiéu suit khuéch dai
ctia phan Gmg. Dai ndng d6 moi 0,24 uM, 0,36 pM, 0,42 uM
va 0,54 uM; dai néng d6 probe 0,06 uM, 0,09 uM, 0,12 uM
va dai ndng d6 MgOAc tir 12-20 mM duogc khao sat. Két
qua t6i uu duoc tong hop trong bang 2 cho thdy, nong do
mdi téi wu 13 0,42 pM, ndng do probe ti wu 14 0,09 pM va
ndng d6 MgOAc t6i wu 1a 14 mM.
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Bang 2. Thanh phan phan ting RPA khuéch dai DNA Leptospira
spp. toi uu (thé tich phan ng la 20 pl).

STT Thanh phéin Nong do Thé tich
1 Reaction Buffer 1x 10 pl

2 dNTPs 1,8 mM 1,44 ul
3 H,0 0,36 pl
4 Probe E-mix 1x 2 ul

5 Primer 872 0,42 uM 0,84 pl
6 Primer 432 0,42 uM 0,84 pl
7 Probe 174p 0,06 uM 0,12 pl
8 Core Reaction Mix Ix 1 ul

9 Exo 1x 0,4 ul
10 Template 2 ul

11 MgOAc 14 mM 1 ul
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Nguong phat hién twong dwong voi quy trinh realtime
PCR (Primerdesign)

Panel dai nong do plasmid tai t6 hop Leptospira
interrogan serovar Australis ndng d6 1010 copy/p.u duoc
sir dung dé danh gia ngudng phat hién quy trinh RPA di xay
dung va quy trinh realtime PCR cua bd kit Leptospirosis
outer membrane protein /ipL32 gene (Primerdesign), mdi
ndng d6 duoc lap lai 6 1an. Két qua cho thy, quy trinh RPA
c¢6 kha nang phat hién 6/6 1an lap lai ndng do 100 copy/p.u,
tuong duong voi quy trinh realtime PCR (Primerdesign).
Hinh 2, 3 1an lugt 1a két qua dénh gia ngudng phat hién
quy trinh RPA phat hién Leptospira interrogan serovar
Australis, két qua danh gia ngudng phat hién quy trinh
realtime PCR (Primerdesign).
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Hinh 2. Két qua danh gia nguéng phat hién quy trinh RPA phat
hién Leptospira interrogan serovar Australis.

(A) - nong do 10* copy/p.u; (B) - ndng do 10° copy/p.u;
(C) - ndng dd 102 copy/p.u; (D) - d6i ching am/dsi ching duong.
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Hinh 3. Panh gia ngudng phat hién quy trinh realtime PCR
(Primerdesign) phat hién Leptospira interrogan serovar
Australis.

So sanh vé thoi gian phat hién twong tmg cic nong do
clia ting quy trinh (bang 3) cho thay, quy trinh RPA khong
nhitng c6 kha niing phét hién dugc mau DNA cua Leptospira
interrogan serovar Australis tuong duong voi quy trinh
realtime PCR ma con cho phép phan tich két qua nhanh hon
rat nhiéu (23,17 phut) ¢ diéu kién dang nhiét (38°C).

Bang 3. So sanh thoi gian phét hién tuong ting cac nong do cla
tiing quy trinh phat hién Leptospira interrogan serovar Australis.

Thoi gian khuéch dai trung binh

Nong dd (copy/p.u)
Realtime PCR (chu ky = phut *) RPA (phut)
10 21,50 = 28,47 14,67
10° 25,24 ~33,09 18,17
10? 29,80 ~ 38,72 23,17

Cha thich: (*) vai n 1a s8 chu ky, thai gian (phat) phat hién san pham
khuéch dai quy trinh realtime PCR dugc quy d&i = thai gian bién tinh ban
dau 2 phat + n x (70s mdi chu ky + 1,75s thoi gian gidam nhiét (20°C/s) +
(n-2) x 7/3s thoi gian gia nhiét (15°C/s)/60.

D nhay trén cic méu dwong tinh gia dinh véi cdc
serovar khdac nhau cho két qua twong dwong voi by kit
thwong mai

Danh gia trén cac mau dwong tinh gia dinh nong d6 khac
nhau cua 2 serovar Leptospira spp. gdy bénh Leptospira
interrogan serovar Pomona (Pomona tp1-tp10), Leptospira
interrogan serovar Australis (Australis tpl-tp10) cho thdy,
quy trinh RPA ¢6 kha ning phat hién 20/20 mau bénh phdm
duong tinh gia dinh, twong duong vo6i dd nhay 100%. D9
nhay nay la twrong duong véi quy trinh realtime PCR ctia b
kit thwong mai hién hanh (Primerdesign). Hinh 4 1a két qua
danh gia do nhay quy trinh RPA trén mot s6 mau dwong tinh
gia dinh v6i Leptospira interrogan serovar Pomona.
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Hinh 4. Két qua danh gia d¢ nhay quy trinh RPA trén mt s6 mau
duong tinh gia dinh véi Leptospira interrogan serovar Pomona.

D¢ dic hiéu twong dwong voi bo kit thwong mai hién
cO trén thi truong

Do dac hiéu quy trinh RPA dugc danh gia trén DNA cac
mau am tinh voi Leptospira spp. va cac ching vi sinh vat
thuong gap trong chan doan phan biét, dac biét co 1 chung
Leptospira biflexa serovar Patoc khong gay bénh (da mo ta
& trén). Két qua danh gia do ddc hiéu cua quy trinh RPA da
xay dung dugc so sanh voi b kit thuong mai Leptospirosis
outer membrane protein lipL32 gene kit qua mot chudi cac
phan tng realtime PCR twong mg. Két qua dugc trinh bay
¢ bang 4 va hinh 5.

Quy trinh RPA di xdy dung khong phat hién bat ky mau
ndo trong 10 mau am tinh véi Leptospira spp. va trén 10
mau DNA céc ching vi sinh vét khac thuong gip trong chan
doan phan biét, twong duong voi do dac hiéu 100%. Quy
trinh realtime PCR (Primerdesign) ciing cho két qua danh
gia d6 dac hi¢u tuong duong (bang 4).

Bang 4. So sanh dd dac hiéu cta tiing quy trinh.

DO diic higu (%)

M#iu d4nh gia
Realtime PCR RPA

Dénh gia trén mau bénh phém am tinh voi Leptospira
Spp.

100 100

DPanh gia trén chung Leptospira khong gay bénh va

céc vi sinh vit co thé gay triéu chimg twong tu 100 100
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Hinh 5. Két qua danh gia do dic hiéu tiing quy trinh phat hién
Leptospira spp. gay bénh.

Quy trinh RPA (A) va quy trinh realtime PCR (Primerdesign) (B) trén
chiing Leptospira khong gay bénh va cac chiing vi sinh vat khac thuong
gap trong chan doan phan biét leptospirosis.

Téc nhan gy bénh leptospirosis dwoc xéc dinh lan dau tién
o nudce ta vao nam 1930 va Viét Nam duogce xem la khu vuc déc
hitu ciia bénh véi dinh diém dién ra vao mua mua [13]. Tuy
chua c6 s6 liéu chinh thirc cho thay dich bénh bing phat & Viét
Nam nhung céc nghién ctru gan day van cho thiy mirc do luu
hanh cao ctia Leptospira spp. va nguy co tiém tang ciia nhidm
trung leptosirosis [14, 15]. Do vay, xay dung cac phuong phéap
phat hién nhanh va chinh xéc tac nhan gay bénh leptospirosis
s& ho tro cho cong tac chan doén, giam sat va canh bao dich
bénh, dic biét 1a & cac qudc gia dang phat trién va duoc cho la
vung dac hitu cua bénh nhu Viét Nam.

Trong nghién ciru nay, quy trinh khuéch dai dang nhiét RPA
lan dau tién & Viét Nam phat hién Leptospira spp. gdy bénh
da duoc nghién ctu va xay dung thanh cong. Quy trinh phan
tmg duoc thuc hién ¢ diéu kién dang nhiét 38°C, trén thiét bi
Genie® II chi trong vong 30 phit ma khong can st dung dén
thiét bi luan nhiét tinh vi v6i gia thanh cao nhu PCR. Thiét bi
duoc st dyng 1a Genie® I1 voi thiét ké nho gon, nhe va dé dang
mang di, phtt hop dé thuc hién bat ky phuong phap khuéch dai
dang nhiét nao phat hién san phim khuéch dai qua thu nhan
tin hiéu huynh quang. Thiét bi nay yéu cdu ning luong thip
va sir dung pin Lithium-polymer c6 thé sac lai va giit cho may
hoat dong c4 ngay nén c6 thé dé dang mang di. Néu quy trinh
realtime PCR can it nhat 2 gior & phan tich két qua thi quy trinh
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RPA chi can 30 phit dé dua ra két qué chinh xac cho mgt mau
can phan tich, rit ngan dang ké thoi gian phat hién tac nhan
gy bénh.

Ngudng phat hién quy trinh RPA dat dugc 1a 100 copy/p.u,
ngudng phat hién nay la tuong duong v6i quy trinh realtime
PCR bg kit Leptospirosis outer membrane protein /ipL32 gene
ctia hang Primerdesign nhung voi thoi gian phat hién nhanh
hon rat nhiéu (bang 3). Ngoai ra, ngudng phat hién cua xét
nghiém RPA con dugc biét dén 1a khong bi gidi han, nhiéu
nghién ctru da chitng minh kha nang phat hién san phim dwoc
khuéch dai ctia cong nghé RPA 1a chi tir mot phan tir DNA duy
nhét [16].

D6 nhay quy trinh RPA dugc danh gid trén cac miu duong
tinh gia dinh v6i cac ndng d6 khac nhau cta 2 serovar giy bénh
phd bién nhit ¢ Viét Nam 14 Leptospira interrogan serovar
Australis va Leptospira interrogan serovar Pomona [17]. Két
qua cho thay, 20/20 mau dwong tinh gia dinh vdi 2 serovar gy
bénh déu duoc phat hién chi trong 30 phut phan tmg, twong
duong véi do nhay 100%.

Bén canh d6, quy trinh RPA da thiét 1ap Iap ciing cho thiy
d6 dic hiéu rat cao (100%), tuong duong véi bo kit thuong
mai Primerdesign ngay ca khi danh gia trén chung Leptospira
khong giy bénh, cic mau bénh pham 4m tinh va trén cac chung
vi sinh vét c6 thé gay ra mot s6 triéu ching tuong tw. Két qua
déanh gia d¢ dac hi¢u quy trinh RPA la nhu mong doi, véi viée
st dung probe lam tang tinh dédc hiéu cua phan Gng. Viéc lua
chon gen dich /ipL32 chi c6 mat & cac chung Leptospira spp.
gdy bénh ciing gop phan lam tang tinh dic hidu quy trinh RPA.
Nhu vay, quy trinh RPA da xay dung khong nhiing c6 ngudng
phat hién twong duong ma con dat dugc do nhay, do dac hi¢u
tuong duong vai bo kit thuong mai hién c6 trén thi truong, cho
thay kha ning ing dung trong 1dm sang phat hién Leptospira
spp. gdy bénh.

Mic du quy trinh RPA dugc t6i wu trong nghién ciru nay
m6i 6 méc phat hién dinh tinh ma chua phai 1a dinh luong,
nhung v6i ngudng phat hién dat dugce rat tot va do nhay, do
dac hi€u cao goi y rang co thé sir dung quy trinh nay & cac dleu
kién thyc té ma khong can trai qua cac cong doan lam giau mau
bénh phim nhim ting d6 nhay nhu cac k¥ thuat khuéch dai gen
dua trén phan tng luan nhi¢t dang str dung. Vi thoi gian phat
hién nhanh va cac thong s6 k¥ thudt tuong dwong véi bo kit
hién hanh, quy trinh déng nhiét da thiét lap htra hen la cong cu
chén doan hitu higu c6 kha ning tmg dung trong cac phong thi
nghiém duoc trang bi hién dai, phong thi nghiém di dong hodc
khu vue ¢6 diéu kién han ché vé trang thiét bi co s¢ ha tﬁng,
gitip chén dodn tac nhan gy bénh leptospirosis.

£ ~
Két luan

Nghién ciru da thiét 1ap thanh cong quy trinh ding nhiét
RPA dau tién tai Viét Nam, cho phép phat hién nhanh va chinh
xac Leptospira gdy bénh voi ngudng phat hién, d nhay, do dac
hi¢u twong duong véi bo kit thuong mai hién c6 trén thi truong.
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