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TOM TAT

Bénh dich ta Ign chau Phi (African swine fever - ASF) do virus ASF (ASFV) ho Asfarviridae gay ra, voi ty 1é t&r
vong lén t&i 100%. Cac nghién cu vé& phwong phap LAMP (Loop-mediated isothermal amplification) trong chén
doan ASF hién tai chi la ky thuat LAMP w6t khéng kha thi cho ¢ng dung thyc dia do yéu cdu diéu kién lanh.
Nghién ctru ndy nham muc dich phét trién phwong phap LAMP khé truc tiép hd tro cho cong tac chin doan sém
ASF ngay tai thuc dia. Phwong phap tiéu chudn real-time PCR dwoc str dung d& danh gia dé nhay, dé déc hiéu
cta phwong phap LAMP khé truc tiép. Két qua nghién ciru cho thdy phwong phap déng khd LAMP hai buéc co
hiéu qua khuéch dai DNA cao hon so v&i phwong phap LAMP mét bwéc. Ca hai phwong phap LAMP khé déu cho
hiéu qua khuéch dai DNA tbt & cac didu kién bdo quan sau 2 thang. Do nhay va dé dic hiéu ctia phwong phap
LAMP kho hai bwéc sau 2,5 thang bao quan & 4°C la 88,1% va 100%. Nhw vay, phwong phap LAMP khé hra hen
la cong cu hiru hiéu cho chdn doan bénh ASF tai thwc dia, gitp hd trg sang loc cac ca thé bi nhiém bénh, nang
cao hiéu qua cla cong tac phong chdng bénh.

Tu khéa: ASF, LAMP khoé mét bwéc, LAMP khé hai bwéc, didu kién bao quan.
Developing Direct Dry LAMP Method for Field Diagnosis of African Swine Fever

ABSTRACT

African swine fever (ASF) is caused by the ASF virus (ASFV) of the family Asfarviridae with a mortality rate
of up to 100%. Currently, studies on the LAMP method (Loop-mediated isothermal amplification) for ASF
diagnosis are based on wet LAMP, which is not feasible for field application due to the requirement of cold
conditions. This study aimed to evaluate the effectiveness of dry LAMP methods to support early field diagnosis
of ASF. The gold standard real-time PCR method was used to evaluate the sensitivity and specificity of the direct
dry LAMP method. The results show that the two-step dry LAMP method was more effective in DNA amplification
than the one-step dry LAMP method. Both dry LAMP methods showed good DNA amplification efficiency in both
storage conditions after 2 months.The sensitivity and specificity of the two-step dry LAMP method after 2.5
months at 4°C were 88.1% and 100%. Thus, the dry LAMP method is promising as an early diagnosis tool for
ASF, helping to support the screening of infected individuals at the field and to improve the effectiveness of
prevention and control of ASF.

Keywords: African Swine Fever, one-step dry LAMP, two-step dry LAMP, storage conditions.

c6 kha niang gay chét lgn véi ty 1& 1én t6i 100%.
ASF xuét hién lan dau 6 Kenya nidm 1921 va

Bénh dich t4 lgn chau Phi (African swine nhanh chéng lan ra moét s6 quéc gia chau Phi.
fever - ASF) do virus ASF (ASFV), ho Nam 2007, ASF tai xuit 6 Georgia va tiép tuc
Asfarviridae giy ra (Dixon & cs., 2013). Bénh lan ra cac quéc gia thudc Dong Au. Do d6, giam

1. DAT VAN DE

322



Souriya Viliddeth, Tradn Thi Hwong Giang, Bdng Van Hiéu, Nguyé&n Thi Hwong Giang, Péng Hiru Anh, Mai Thi Ngan

sat su luu hanh ciaa ASFV la uu tién hang dau
ctia chau Au. Tai Viét Nam, ASF 1dn ddu tién
dudc céong bo vao thang 2/2019. Viéc tiéu huy
toan dan c6 con bi bénh gy ra thiét hai kinh t&
16n cho ngudi chan nuoi. Véi kha néng ton tai
dai ddng nén dich bénh c6 nguy co tai phat, lay
lan trén dién rong van luén hién hiiu, anh
hudng nghiém trong dén viéc t6 chtc tai dan,
tang dan va bao dam ngudn cung. Do khong cé
bién phap diéu tri ddc hiéu va chua cé vacxin
phong bénh hiéu qua nén viéc chidn doan sém
va chinh xac 14 rat can thiét cho viéc giam sat
va tién t6i loai trit bénh. Viéc giam sat su luu
hanh ASFV dudgc cho 1a uu tién hang dau cua
chau Au dua trén c¢6 sé chdn doan nhanh va
chinh xéc, gi€t md va tiéu huy nhiing con bi
nhiém bénh (Sanchez-Vizcaino & cs., 2015).
Xét nghiém tai thuc dia gitip gidm thoi gian
van chuyén miu, ddy nhanh qué trinh xét
nghiém, déng thoi han ché nguy cd mang
va phat tdn maAm bénh do qua trinh van
chuyén mau.

Phuong phap chidn doan PCR hoic
real-time PCR ¢6 uu diém 1a d6 nhay va d6 dic
hiéu cao nhung tén thoi gian (3-4 gid), thuc
hién trén thiét bi dit tién va thudng yéu ciu
cac chuyén gia cé tay nghé cao. Do d6, cac
phuong phap nay khéng kha thi cho viéc chén
doan bénh tai thuc dia, diéu rat can thiét cho
cong tac quan ly dich bénh tai cac dia phuong.
Ky thuat khuéch dai gen ddng nhiét LAMP da
duge phat trién va tng dung réng rai véi uu
diém 14 nhanh, chinh x4c, don gian, tiét kiém
(Notomi & cs., 2000; Nagamine & cs., 2002).
Diéu kién ddng nhiét cho phuong phap LAMP
dé dang dudc thuc hién ¢ bé 4 nhiét trong vong
30 phit ma khéng yéu cau thiét bi dat tién.
Hon niia, két qua ctia phan tng LAMP c6 thé
dé dang quan sat qua mét thudng bang cach st
dung cac loai chi thi mau hodc thudc nhudém
DNA (Hayashida & cs., 2015). Phuong phap
LAMP cing da dugc phét trién va tng dung
trong chidn doin nhanh ASF (James & cs.,
2010; Mee & cs., 2020; Wang & cs., 2020; Tran
& cs., 2021). Tuy nhién, cac xét nghiém ASF
bang phuong phap LAMP da phat trién déu
dua trén ky thuat LAMP uét véi mau da dude

chiét tach DNA nén han ché chinh 14 kém kha
thi cho @ing dung tai thuc dia. Gan day, ky
thuat LAMP kho truc tiép da dudc phat trién
cho chin doan tai thuc dia Trypanosoma
evansi gy bénh ¢ lac da (Salim & cs., 2018), vi
khuin Mpycobacterium tuberculosis (Thapa &
cs., 2019) va loai trung roi Trypanosomiasis
gay bénh 6 nguoi (Hayashida & cs., 2015) gitup
khic phuc duge han ché& ctia ky thuat LAMP
u6t. Trong cic nghién ciu nay, chi thi mau kép
CFI (colori fluorescent indicator) da dugc su
dung bao gébm chi thi mau kim loai
Hydroxynaphthol blue va thuéc nhuém DNA
GelGreen gitp cho viéc doc két qua phan ting
LAMP khéng bi anh hudng bdi mau ctia miu
xét nghiém. Nghién ctiu trudc day cho thay ché
phdm LAMP khé vaAn cho két qua khuéch dai
DNA t6t sau 4 thang bao quan 6 nhiét do
phong (Salim & cs., 2018). Do d6, muc dich
nghién c@u cua ching t6i nhiam thiét lap
phuong phap LAMP khé truc tiép dé chidn doan
ASF tai thuc dia, hdé trg céng tac giam sat
phong chéng bénh ngay tai thuc dia.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

MAau mau lgn nghi mic ASF tir cac trai lgn
dugc thu thap bao quan trong cac 6ng chiia mau
da duge vo trung. Cac miu bénh phdm nay da
dugc xét nghiém bang ky thuat real-time PCR
dé chin doan ASFV.

Sau moi diung cho phan tng LAMP dugc
thiét k& tit gen dich ma hoa protein p72 bang
phan mém Primer Explorer 5
(https://primerexplorer.jp) gébm cip mbi ngoai
(F3, B3), cap moi trong (FIP, BIP) va cip moi
vong (LF, LB) (Bang 1). Tinh d#c hiéu cua cac
cép mdi dung cho phuong phap LAMP cho chén
doan ASFV da dudgc chi ra trong nghién ctiu
trude ciia nhom tac gia, cu thé 6 moi dude thist
ké& ti viing gen bao ton P72 va khi so sanh véi
trinh tu cta 216 chiing ASFV khac cho thay
cac doan moi duge thiét k& khong chtia bat ky
trinh ty khéng dac hiéu nao hodc khdp véi
trinh tu cia mam bénh ngoai ASFV (Ngan &
cs., 2023).
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Bang 1. Trinh tu nucleotide ctia cac cap moi LAMP dé phat hién ving gen p72 ctia ASFV

Tén mbi Trinh tw (5' to 3') Vi tri

ASF-F3 GGAAAAAGTCTCCGTACTG 106214-106232
ASF-B3 ATATGGCATCAGGAGGAG 106519-106502
ASF-FIP TTGAGTCAAATCGAAGAAACACATACACTTTATTGTATTCAAACCCTA 106373-106349, 106287-106309
ASF-BIP GCAAGTCTTGGGCCAAGATACTTTTTGTCTTATTGCTAACGATGG 106442-106461, 106501-106477
ASF-LF GCATTTTAATGCACATTTTAAGCCTT 106344-106319
ASF-LB AATCTTGTCGGCCTTCC 106461-106477

Sinh phim, héa chit dung cho phan tng
LAMP: Tris-HC1 (311-90391, Wako Pure
Chemical, Missouri, Hoa Ky), KCl, Betaine va
(NH,)),S0, (58221, B0300-5VL, 76399-10ML-F
Sigma - Aldrich, Dtc), MgSO, (B1003S, New
England Biolabs, Massachusetts, Hoa Ky), Bst
DNA polymerase (MO0275S, New England
Biolabs, Massachusetts, Hoa Ky),
hydroxynaphthol blue - HNB (33936-10G, Wako
Pure Chemicals, Missouri, Hoa Ky), GelGreen
(41005-T, 10.000X Sol, Biotium, Fremont, CA,
Hoa Ky).

2.2, Phuong phap nghién citu

2.2.1. Phuong phap tach chiét DNA truc tiép

Sodium dodecylbenzene sulphonate (SDBS)
va Triton X-100 1a cac chit tdy hoat dong bé
mat c6 tac dung phad mang t& biao va mang
nhén, gidi phéng DNA va phan huy cac protein
lién két v6i DNA.

Phuong phap tach chiét DNA truc tiép bing
SDBS 1%

MAu mau toan phan c6 két qua duong tinh
véi ASF bang real-time PCR (ct: 16,72) dudc
tron véi SDBS 1% (ty 1é 1:1) bang pipet 5-10 lan
roi i 6 nhiét do6 95°C trong 5 phit, ly tAm véi toc
do 1.200G trong 5 phut theo cac nghién ctu
truée (Yamazaki & cs., 2020; Ngan & cs., 2023).
Sau d6, 20ul dich néi phia trén duge thu sang
ong mdéi lam khuoén mau cho phan ting LAMP.

Phuong phap tach chiét DNA truc tiép bing
TritonX-100 0,1%

200ul mau toan phin c6 két qua duong
tinh v6i ASF bang real-time PCR (ct: 16,72)
duge chuyén vao éng chia 1.800pl dung dich
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TritonX-100 0,1% (ty 1& 1:9) va tron déu theo
nghién ctu truée (Tran & cs., 2021). Sau
d6, 10pul mau da ly gidi duge st dung cho phan
tng LAMP.

2.2.2. Phuong phap real-time PCR

Phuong phéap real-time PCR dudc thuyc hién
bing bo kit real-time PCR Median ((NS-ASF-
31, Median Diagnostics Inc., Han Quéc) theo
huéng dan ctia nha san xuat. Chu trinh nhiét
ctia phan ting real-time PCR nhu sau: 10 phit 6
95°C, 40 chu ky 6 95°C trong 15 gidy va 58°C
trong 60 gidy; tin hiéu huynh quang thu dugc
qua kénh FAM 6 cudi qua trinh khuéch dai ctaa
mdi chu ky. Sau qua trinh khuéch dai, gia tri
chu ky ngudng (Ct - cycle threshold) dugc xac
dinh. Trong nghién c@u nay, chung t6éi da ap
dung gi4 tri Ct giéi han 1a 37,0 dua vao két qua
xac dinh giéi han phat hién, véi cac mau dudc
xac dinh 1a duong tinh khi gia tri trung binh cho
gia tri Ct < 37,0.

2.2.3. Phuong phap real-time LAMP

Phuong phéap real-time LAMP dudc thuc
hién v6i thé tich phan tng 1a 25pl theo két qua
t61 uu vé thanh phan va diéu kién cua phan tng
theo nghién citu caa (Ngan & cs., 2023) bao gém
2ul DNA mau, cac mdi bén trong (1,6uM mobi
loai), mdi vong lip (0,8uM méi loai), mbi ngoai
(mdi loai 0,2uM), 1,6mM dNTPs, 5M betaine,
20mM Tris-HC1 (pH 8,8), 10mM KCI, 10mM
(NH,),S0,, 4mM MgSO,, 8U enzyme Bst DNA
polymerase va 1pl chi thi mau kép CFI bao gom
3mM HNB va 0,35% v/v GelGreen. Phan ting
real-time LAMP dugc thuc hién trong hé théng
LightCycler® 96 (Roche, Basel, Thuy Si). Chu
ky nhiét cho real-time LAMP tién hanh nhu
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sau: 60 chu ky 65°C trong 30 gidy va 65°C trong
30 gidy. Sau khi thu thap tin hiéu huynh quang
4 cudi buée 65°C x 30 gidy thi hai ctia mdi chu
ky, phan tdng bi bat hoat bing cach giit ¢ 95°C
trong 2 phtt, tiép theo 1a phan tich duong cong
néng chay tu 65°C dén 97°C & 0,15°C/giay. Két
qua real-time LAMP dudc phat hién bang tin
hiéu huynh quang véi kénh FAM bdi thudc
nhuém GelGreen. Phan tng real-time LAMP
duong tinh dudc biéu thi bing su ting huynh
quang theo c&p s6 nhan va gia tri Tp (time-to-
positivity) 1a thsi gian cAn thiét dé dudng cong
khuéch dai dat dén gia tri ngudng dugc thiét lap
tu dong, dong thoi
annealing) ndm trong khoang gia tri 84 + 2°C.

Ta (temperature of

Cac mau c6 gia tri huynh quang dat dén ngudng
trong vong 60 phut 1a duong tinh.

2.2.4. Phuong phap déong khé6 LAMP

Phuong phap dong kh6 LAMP mét buéc

Quy trinh thuc hién phuong phap LAMP
khé dugc thuc hién va téi vu dua vao quy trinh
dd cong bs cua tac gida Thapa & cs. (2019)
(Hinh 1A).

LAMP khé mot budc 1a 25ul hén hop ché
phdm bao gém: 1,3ul hén hop mdi (bao gém
100mM moi bén ngoai (F3 va B3), mdi trong
(FIP va BIP) va méi vong ((LF va LB)); 0,35ul
dNTPs 100mM; 2,5ul Trehalose 2M; 0,5ul

©

Tris-HC1 1M [pH 8,8], 0,25u1 KCI 1M); 1,84l
MgSO, 100mM; 1ul Bst DNA polymerase 2.0 va
1pl chi thi mau CFI bao gbm 3mM HNB va
0,35% v/v GelGreen. D& lam kho6 hén hop, hén
hop phan tng da chudn bi dude dit 6 ngoai vi
ctia mét trong nip ong 0,2ml va dude lam khé &
nhiét d6 phong, gii dudi ludng khong khi sach
trong ti an toan sinh hoc c4p 2 trong 6 gid.

Phuong phap déng khé LAMP hai budc

Quy trinh thuc hién phuong phap LAMP
khé dugc thuc hién va téi vu dua vao quy trinh
da cong b6 cua tac gid Salim & cs. (2018)
(Hinh 1B).

Ché& pham LAMP kho hai buéc bao gébm 1pl
Bst DNA polymerase 2.0; 0,35ul dNTPs 100mM;
2ul Trehalose 2M dit & nép 6ng 0,2ml va dé kho
trong vong 30 phut, sau dé bé sung 1,3ul hén
hop mdi (bao gbm 100mM moéi bén ngoai (F3 va
B3), mdi trong (FIP va BIP) va mdi vong (LF va
LB); 1ul chi thi mau kép Colori fluorescent
indicator (CFI) bao gbm 3mM HNB va 0,35% v/v
GelGreen. Tiép tuc lam kho & nhiét do phong
duéi ludng khong khi sach trong t an toan sinh
hoc cap 2 cho dé&n khi khd hoan toan, khoang 3h.

Sau khi lam khé hang tuin sé tién hanh
danh gia do bén, hiéu qua caa ché phadm LAMP
khd 6 cac nhiét @6 bao quan khac nhau (4°C va
nhiét do phong).
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Hinh 1. SAn phAm LAMP khé mét buéc (A - truse 1am khé va B - sau lam khd)
va san pham LAMP khé hai buéc (C - truée 1am kho va D - sau lam kha)

325



Phat trién phwong phap lamp kho truc tiép d& chan doan bénh dich ta lon chau Phi tai thuc dia

2.2.5. Phuong phap LAMP khé

Phuong phap LAMP khé mét bude

B6 sung thém 20ul DW va 5ul DNA tit mau
mau c6 két qua duong tinh véi ASF bang real-
time PCR (ct: 16,72) da ly giai béng
TritonX-100 0,1% dé c6 thé tich cudi 1a 25pl vao
mobi 6ng dong kho.

Phuong phap LAMP kho hai budc

B6 sung dém véi thanh phéan: 0,5ul
Tris-HCL 1M ; 0,25u1 KCL 1M; 1,8ul MgSO,
100mM; 17,5ul Trition X-100 0,1% véi dung
lugng 20ul va 5ul DNA ti mau mau cb két qua
duong tinh véi ASF bing real-time PCR
(ct: 16,72) da ly giai bang TritonX-100 0,1% dé
6 thé tich cudi 1a 25p] vao mdi dng dong kho.

Cac 6ng LAMP kho mot buée va hai buée
sau khi da b6 sung dung dich dém va DNA vao
mdbi 6ng thi dp ngudc cac 6ng trong thdi gian 1
phut dé hoan nguyén phan héa chit dong kho,
votex va spin. Sau d6, hén hgp phan tng dudc 1
4 diéu kién 65°C trong thoi gian 60 phiit, sau dé6
tang 1én 80°C trong thoi gian 5 phut dé ding
phan tng. Poc két qua phan tdng bing mAt
thudng qua su thay d6i mau cta chi thi mau
kim loai HNB va bing dén UV c6 budc séng
315nm véi sy c6 mit chi thi mau huynh quang
GelGreen do cyc dai kich thich/phat xa cua
GelGreen 1a 500nm/530nm.

2.2.6. Phuong phap xac dinh dé nhay va do
dic hiéu cua phuong phap LAMP khé

Phuong phap real-time PCR dudc st dung
lam phuong phap tiéu chudn dé danh gia do
nhay, 6 dic hiéu cia phuong phap LAMP trong
chan doan ASFV tit cac miu thuc dia. Téng s6 49
mAu mau da duge kiém tra déng thoi bang ca hai
phuong phap real-time PCR va LAMP kho. Trén
co s6 d6, d6 nhay va do déc hiéu ciia phuong phap
LAMP kho sé duge danh gia nhu sau:

Phwong phap real-time PCR

Duwong tinh ~ Am tinh
Phu}(yng phap Duo’ng tinh a b
LAMP khd Am tinh c d

D6 nhay (Se) = a/(a + ¢),
Do dac hiéu (Sp) = d/(b + d).
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2.3. X1t Iy s6 lidu

D6 nhay va d6 dic hiéu cua phuong
phap LAMP khé dugc tinh todn bidng phan
mém MedCalc.

3. KET QUA VA THAO LUAN

3.1. So sanh hiéu qua cta cac phuong phap
tach chiét DNA tryc ti€p

Dé giam gia thanh, ching téi tach chiét
DNA t&t miu bénh phim truc tiép ma khong st
dung kit chiét tach thuong mai ma xi 1y mau
v6i dém ly giai c6 bé sung chat chat tdy rua két
hop v6i xti Iy nhiét. Su c6 méit ctia cac chét tdy
rtia nhu Triton X-100, SDBS két hgp véi xt ly
nhiét sé lam bién tinh hoan toan ciu tric hat
virus, giai phéng DNA vao dém chiét. Cac thanh
phan cta dém ly giai sé duge t6i uu dé dam bao
hiéu suat thu héi DNA, ciing nhu loai bé chat tc
ché& phan ting LAMP khé. Hiéu qua cua hai
phuong phap tach chiét DNA truc ti€p bing
SDBD 1% va Triton X-100 0,1% dudgc so sanh
thong qua phan tng real-time LAMP. Két qua
cho thay véi phuong phap tach chiét DNA truc
ti€p béng Triton X-100 0,1% cho két qua duong
tinh Tp (Time of positivity) & 22 phut 59 (duong
khuéch dai mau xanh) va phuong phap tach
chiét DNA truc tié€p bang SDBS 1% cho két qua
duong tinh Tp & 25 phit 45 gidy (duong khuéch
dai mau xam) (Hinh 2A). Piéu nay c6 thé cho
thay phuong phap tach chiét DNA truc tiép
bing Triton X-100 0,1% cho hiéu qua thu héi
DNA cao hon.

Tuy nhién, k&t qud phan tng khi quan sat
bing mét thudng thi LAMP st dung phuong
phap tach chiét DNA truc tiép bang SDBS 1%
dé doc két qua hon (Hinh 2B). Con phan tng
LAMP st dung phuong phap tach chiét DNA
truc tiép bang Triton X-100 0,1% thi két qua
khé quan sat hon (Hinh 2C). Diéu nay c6 thé 1a
do LAMP st dung phuong phéap tach chiét DNA
truc ti€p bang Triton X-100 0,1% mAau mau
chua dugc xii Iy nhiét nén gly ra hién tugng tan
huyét do mau déng lam anh hudng dén viéc doc
két qua cta phan tng bang mat thuong. Tuy
nhién, mau ctia mau mau khong anh hudng téi
két qua ctia phan tng khi quan sat két qua duéi
dén UV (Hinh 2D). Trong khi LAMP st dung
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phuong phap tach chiét DNA truc tiép bing
SDBS 1%, mau mau sau khi b6 sung SDBS da
dugc lam néng 6 95°C sé dong lai, do d6 viéc ly
tam va thu dich néi c6 tac dung lam giam hién
tugng tan huyét, gitp cho viéc doc két qua biang
mét thuong dé dang hon. SDBS 1% ciing da
duge st dung hiéu qua trong tach chiét DNA
truc tiép cho chin doan BLV bang phuong phap
LAMP (Yamazaki & cs., 2020). Triton X-100
0,1% ctng da duge st dung dé chiét tach DNA
truc ti€p cho phuong phap LAMP cho chén doan
ASF (Tran & cs., 2021), tuy nhién mau chin
doan 14 huyét thanh nén cin thsi gian dé xi ly
sau khi 18y mau dé thu huyét thanh.

3.2. So sanh hiéu qua cta cac phuong phap
dong kho LAMP

Quy trinh déng khé cac héa chit LAMP
trong diéu kién tu nhién nhu sau: cac phu gia
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(glycerol, trehalose) sé dugc bd sung vao hén hgp
phan ting LAMP (toan bd cac héa chat trit DNA).
LAMP kho 1 budc, tat cac cac thanh phan phan
tng LAMP bao gébm mobi, enzyme, chi thi mau,
dNTPs, cac thanh phan dém (Tris-HCL; KCL;
MgSO0,) da dudc bd sung va lam kho trong mot
bude. Trong LAMP khé 2 budc, chi cac thanh
phan moéi, enzyme, chi thi mau, dNTPs dugc lam
kho trong hai budc, con lai cac thanh phan dém
(Tris-HCL; KCL; MgS0,) ctia phan ting LAMP
khong dudc lam khé ma két hop véi Trition
X-100 0,1% lam dung méi hoa tan khi tién hanh
phan tng. K&t qua danh gia hiéu qua cta céc
phucng phap déng khdé LAMP cho thay, véi
LAMP do6ng khd hai budc cho két qua duong tinh
Tp & 30 phit 54 (duong khuéch dai mau xam) va
LAMP déng kho mot buée cho két qua duong tinh
Tp & 36 phut 59 gidy (dudng khuéch dai mau
xanh) (Hinh 3).

0.000 ===
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M Fam
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Cycle

D)

Ghi chi: A: Real-time LAMP, B: Két qud quan sat bang mét thuong phuong phap LAMP tach chiét DNA truc
tiép biang SDBS 1% (6ng bén trai la duong tinh va éng bén phai la 4m tinh). C: Két qua quan sat bing mét
thudng phuong phap LAMP tach chiét DNA truc tiép biang Triton X-100 0,1% (6ng bén trai l1a duong tinh va éng
bén phai la 4m tinh). D: Két qué quan sét dudi dén UV san phdm LAMP t4ch chiét DNA truc tiép bang Triton
X-100 0,1% (6ng bén trai la duong tinh va 6ng bén phai la 4m tinh).

Hinh 2. So sanh hiéu qua ctia cac phuong phap tach chié€t ADN truc tiép
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Fluorescence

ann 0000

Hinh 3. So sanh hiéu qua ctua cac phuong phap dong khé LAMP

Nhu vay, LAMP déng kho hai budc cho hiéu
qua khuéch dai nhanh hon so v6i LAMP déng
khé mot bude. Diéu nay c¢6 thé 1a do Trehalo,
chat c6 tac dung bdo quan protein da dudgc st
dung trong buéc mot cua qua trinh déng kho hai
budc vi & budc nay enzyme Bst DNA polymerase
12 thanh phan man cam véi nhiét d6 nhat trong
phan tng LAMP da dugc bdo quan bdi Trehalo
do enzyme Bst DNA polymerase hoat dong t6i
uu trong khoang nhiét d6 60-65°C (Oscorbin &
Filipenko, 2023). Enzyme Bst DNA polymerase
da dugc bao quan nhanh & buéc lam khé dau do
trehalo c6 tac dung bao vé protein khéng 6n
dinh khoi bi hu hai va bién tinh do hién tugng
hit 4m va stress oxy hoa.

3.3. Panh gia 4nh huéng cua cac diéu kién
bao quan

Cac 6ng dong khoé dude chia déu vao hai lo
thiy tinh t6i mau c6 cac géi hit &m va boc trong
gifly bac chin sang dé han ché tac dong cta 4nh
sang vi cac thanh phan phan tng c6é hoa chat
man cam véi anh sang va dude bao quan & cac
nhiét d6 khac nhau (4°C va nhiét &0 phong)
(Thapa & cs., 2019). Sau d6, hang tuan sé tién
hanh danh gia do bén cta ché pham LAMP kho
d cac nhiét dd bao quan khac nhau. Két qua
kiém tra do bén cua ché& pham LAMP khé & cac
diéu kién khac nhau dugc trinh bay 6 bang 2.

Két qua cho thay phuong phap LAMP kho
mot bude van cho hiéu qua chén doan tét sau 2
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thang bao quan 6 ca 4°C va nhiét d6 phong, con
phuong phap LAMP kho hai buéc & nhiét do 4°C
van cho hiéu qua chdn doan t6t sau 2,5 thang
bao quan. Nghién ctu trudc day cho thay ché
phdm LAMP kho van cho két qua khuéch dai
DNA t6t sau 4 thang bao quan 6 nhiét d6 phong
(Salim & cs., 2018). Tuy nhién, trong nghién
ctiu cta ching t6i, ché pham LAMP khé khi bao
quan 6 nhiét d6 phong cé tinh 6n dinh kém hon.
Diéu nay c6 thé 1a do ching tdi tién hanh déng
kho tai thoi diém d4u mua hé véi diéu kién thoi
tiét dic trung & mién Béc nude ta 1a 4m do cao
va nhiét d6 cao nén c6 thé lam anh hudng téi
hiéu suét clla enzym ciing nhu cac thanh phan
khéac trong ché pham LAMP khé.

3.4. Do nhay, do dic hiéu cua phuong phap
LAMP kho

Téng cong 49 mau mau da duge st dung dé
danh gia d6 nhay va dé dic hiéu cua phuong
phap LAMP khé hai buéc sau 2,5 thang bao
quan trong chin doan ASFV. Két qua cho thay,
c6 37/49 mau duong tinh véi real-time PCR déu
cho két qua duong tinh véi LAMP kho (Bang 3).
Niam mau duong tinh véi phuong phap
real-time PCR nhung lai cho két qua Am tinh
v6i phuong phap LAMP kho. Khong ¢6 mAu nao
am tinh véi phuong phap real-time PCR ma lai
cho két qua duong tinh véi LAMP khé. Do d6, do
nhay va d6 d#ic hiéu cua phuong phap LAMP
kho 1a 88,1% va 100%.
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Bang 2. D6 bén ctia ch& pham LAMP khé
& cac diéu kién bao quan khac nhau

LAMP kh6 mét buéc

LAMP kho hai buéc

Thoi gian
4°C Nhiét dé phong 4°C Nhiét d6 phong
1 tuén + + + +
2 tuan + + + +
1 thang + + + +
2 thang + + + +
2,5 thang - - +

Ghi chi: +: Két qua LAMP duong tinh; -: Két qua LAMP Am tinh.

Bang 3. K&t qua danh gia do nhay
va do dac hiéu ctia phuong phap LAMP kho

Phwong phap real-time PCR

Phwong phap Dwong tinh Am tinh Téng
LAMPkh®  pyong tinh 37 0 37
Am tinh 5 7 12
Téng 42 7 49

Mot s6 nghién ctu trude day cling da danh
gia d6 nhay va do dic hiéu cua phuong phap
LAMP khé bang cac mau thuc nghiém
(Yoshikawa & cs., 2014; Thapa & cs., 2019).
Phuong phap LAMP khé trong chin doan
Mycobacterium tuberculosis tit 69 mau thuc dia
cho thay dd nhay va d6 dic hiéu lan lugt la
92,8% va 96,3% (Thapa & cs., 2019). Trong
nghién ctiu cta ching t6i, phuong phap LAMP
khé c6 @6 nhay thap hon c6 thé 1a do s6 lugng
mau thuc dia con it, déng thoi trong nghién ctu
nay, 5 mau duong tinh v6i phuong phap
real-time PCR nhung lai 4m tinh véi phuong
phap LAMP khé c6 thé 1a do nhiing mau nay c6
tai lugng virus thap hon vi nhiing mau nay déu
c6 gia tri ct 14 > 28. Gi6i han phat hién caa
LAMP kho 14 nhiing mau cé gia tri ct < 28”.
Nhugc diém chinh ctia phuong phap LAMP kho
tryc ti&p khi st dung Triton X-100 0,1% dé chiét
tach DNA 1a doc két qua bing mAit thuong gap
khé6 khan do hién tugng tan huyét, tuy nhién lai
khong bi anh hudng khi doc két qua duéi dén
UV. Nghién ctiu truée cua Ngan & cs. (2023) cho
thdy phuong phap LAMP khi tach chist DNA
truc tiép bing SDBS 1% thi viéc doc két qua

bing mét thudng khéng bi anh hudng do khong
c6 hién tugng tan huyét. Phuong phap LAMP c6
d6 nhay cao, nén can thuc hién lam khé trong ta
an toan sinh hoc c&p 2, cac 6ng san phdm phan
tng sau khi khuéch dai tuyét d6i khong md nip
dé tranh tap nhiém.

Han ché trong nghién ctu hién tai cua
ching t6i 14 chua st dung ADN virus, vi khuén
khac dé danh gia d6 dac hiéu cta phuong phap
LAMP khé. Dong thoi trong nghién citu nay méi
chi so sanh hai phuong phap chiét tach truc tiép
v61 nhau, chua so sanh dugc v6i phuong phap
tach chiét bang kit thuong mai. Thoi gian bao
quan cua cic ché phdm LAMP khé con ngin.
Phuong phap lam kho trong budng cdy sinh hoc
cdp II méi chi dap tng s6 lugng nhoé. Can tiép
tuc nghién ciéu bién phap lam khé khac nham
dua vao san xudt s6 lugng 16n. Hon nita viéc doc
két qua bang mat thudng con kém nhay.

4. KET LUAN

Viéc ting dung Triton X-100, SDBS két hop
véi xti 1y nhiét dé chi€t tach truc tiép DNA la
cong cu hiiu hiéu giip gidm gia thanh trong xét
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nghiém. Phuong phap LAMP kho6 hai buéde cé
hiéu qua khuéch dai DNA cao hon so véi phuong
phap LAMP mot buéec. Ca hai phuong phap
LAMP khé déu cé hiéu qua tét & cac diéu kién
bao quan sau 2 thang. Do nhay va do6 dic hiéu
cua phuong phap LAMP kho hai buéc 1a 88,1%
va 100%. Nhu vay, phuong phap LAMP khé htia
hen la cong cu hitu hiéu cho chdn dodn sém
bénh ASF, gitp hd trg sang loc cac ca thé bi
nhiém bénh tai thuc dia, nang cao hiéu qua cua
cong tac phong chéng bénh. Tuy nhién, trong
nghién c@iu cta ching téi 1a thoi gian bao quan
cta ché& pham LAMP khé con ngén, do d6 cin c6
cac nghién ctiu sdu hon dé duy tri tinh 6n dinh
lau dai ctia enzyme & nhiét d6 cao cling nhu
tranh nhu cau vé chudi lanh nham kéo dai thoi
gian bao quan ctia ché€ pham LAMP khé.
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