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XAY DUNG PHUUNF PH{\P DNA VOM L] THE (MITO-OVLAMP) XAC DINH GEN BiCH
NADTPHAT HIEN SAN LA GAN NHO GAY UNG THU 0 NGUOI OPISTHORCHIS
VIVERRIN/POIRIER, 1886

TOM TAT
Phuong phép DNA vom ty thé
(mitochondrial loop-mediated isothermal

amplification, mito-LAMP) dGi véi san |4 gan nho
Opisthorchis viverrini (mito-OvLAMP), dugc xay
dung trén cd s& so sanh trinh tu gen nadicia 24
chiing, 6 ching clia Viét Nam (cac tinh: Binh
binh, Phi Yén, Dac Lac, Quang Nam, Hué), 13
ching clia Thai Lan (Khon Kaen, Bangkok va 5
dia danh khac), 5 chiing clia Lao (Vientiane,
Savannakhet) va mét s6 chlng ngoai lodi, nhdm
¢S kit chd8n dodn don gian, d& 1am, nhanh va
nhay. B3n chudi mdi LAMP dic hiéu nadi, gom
F3, FIP(F1c+F2), BIP(B1c+B2) va B3, bAm vao 6
ving gen cla khudn DNA, san phdm mito-
OvLAMP phat hién béng dién di trén thach
agarose; quan sat dé duc két tta (mudi Mg-
pyrophosphate) cla san pham trudc va sau khi
cho chat phat quang SYBER Green I b&ng mat
thuding; va dudi tia cuc tim. K&t qua cho thdy,
phan (g mito-OvLAMP hoan toan chinh xac; ¢
thdi gian thuc hién nhanh (& 63°C trong 1 gid);
¢ tinh déc hiéu rdt cao (chi phdt hién O.
viverrin)). Sau khi phat trién thanh Kit, mito-
OVLAMP cé kha n3ng sir dung dé phat hién O.
viverrini véi thao tac dé lam, gia thanh ré, linh
hoat va chinh xac.

T khda: DNA vom; nadl; LAMP; mito-
OVLAMP; Opisthorchis viverrini metacercariae;
dd nhay; dd dic hiéu.

SUMMARY
DEVELOPMENT OF MITO-LAMP TARGETING NADI
FOR DETECTION OF THE SMALL LIVER FLUKE
(OPISTHORCHIS VIVERRINIPOIRIER, 1886)
Mitochondrial loop-mediated isothermal
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amplification, MITO-LAMP for rapid detection of
the common helminths, based on alignment of
nadl of 24 strains, was developed. Consensus
nadl sequence was inferred from 6 Vietnamese
(Binh Dinh, Phu Yen, Dac Lac, Quang Nam, Hue),
13 Thai, 5 Laotian strains of Opisthorchis viverrini
and other heterologous strains (O. felineus;
Clonorchis  sinensis; Fasciola hepatica; F.
glgantica; Haplorchis pumilio; H. taichui), and
used for design of a set of LAMP-promers nadi-
specific for O. viverrinj including F3,
FIP(F1c+F2), BIP(B1c+B2) and B3, binding to six
regions of DNA template to form DNA-loop
products (namely as mito-OvLAMP). The mito-
OvLAMP  products were visualized by
eletrophoresis for detection of bands on agarose
2%; for turbidity of by-product Mg-
pyrophosphate before adding SYBER Green I by
sunlight; and after adding SYBER Green I under
UV light. The products by LAMP with different
genomic DNA template (homologous: O.
viverrin, and heterologous: other trematode
species) indicated that it is highly accurate, rapid
(at 63°C in 1 hour); and highly specific (could
only be performed with DNA template extracted
from O. viverrini). Developed as a diagnostic kit,
mito-OVLAMP can be used for rapid, early,
sensitive and specific detection of O. wviverrini
with easy performance, cost-effectiveness,
flexiblity and accuracy.

Keywords: loop-DNA; nadl; LAMP; mito-
OVLAMP; Opisthorchis viverrinj, metacercariae;
specificity; sensitivity.
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I. AT VAN DE

Opisthorchis viverrini Poirier, 1886 (san
14 gan nhé Pong Nam A, Southeast Asian
liver fluke), dong vat lidy sang nguoi giy
nhiém hang chuc tridéu ngudi cic nude chau
A (Sripa et al., 2010), tap trung phan bd gy
bénh tai Thai Lan, Liao, Cambodia va Nam
Viét Nam (De et al., 2003; Le et al., 2006;
Sripa et al., 2010). O nhitg ving c6 tp quan
an goi c4 sébng hoic 14u c4 chua chin mang
4u tring gy nhidm cta O. viverrini, ngudi bj
nhiém véi ty 1& rit cao va tién trién thanh ung
thu biéu m6 tii mét (cholangiocarcinoma) rét
phd bién & Han Quéc, Trung Québc, Théi
Lan, L&, Cambodia va Viét Nam
(Sithiathaworn et al., 2007). Tai Viét Nam,
chii yéu tai cic tinh Binh Pinh, Phi Yén, Dic
Léc, Quang Nam, Thira Thién - Hué va Quang
Tri (Nguyén Vin Dé, L& Thanh Hoa, 2006).

Gén ddy, mdt loai k§ thudt méi d& lam,
chinh x4c, nhanh, nhay thuc hién & 63°C goi
la k§ thuat “DNA vom” (LAMP) di dugc
phit trién va img dung (Notomi et al., 2000;
Mori, Notomi, 2009). Ching t6i 4p dung
thuc hi¢én LAMP sir dung ngu_c‘m khuén 14
gen ty thé (goi tit 1a mito-LAMP) do hé gen
ty thé c6 nhiéu ban sao, c6 thé dén hang ngan
trong mdt t& bao, cung cip ngudn khuén cho
d0 nhay cao. Hon nita, hé gen ty thé 1a DNA
vong khép kin, chira nhiéu don gen d& thuc hién
bang PCR hoic LAMP (Lé Thanh Hoa, 2011).

Trong bai bdo nay, chung t6i gidi thiéu
phét trién phuong phép mito-LAMP phat
hi¢n san 14 gan nho O. viverrini dua trén
chudi gen nadl ty thé, danh gia phan {mg,
véi myc dich cung cdp phuong phap méi
phat hién loai ky sinh tring nay.
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il. NGUYEN LIEU VA PHUONG PHAP
2.1. Thiét ké bg mdi cho mito-LAMP

F3, F2

mmmmﬂ&crrrmrmmn

ACCCCAAGCATATTATTCAARACGARATTAATCTACACACGCAAGACGTAAG!

GTGACCTTTGAGGC'J.'TGTTTTATGTGTGTMTTGTMTTTGTGCTTTGGTGTGCGGI
CACTGGAMCTCCGMCAAMTACACACATTAACI}TWWCGCC

Bic, Fic

NIATGGATCTTTTGTGCTGCTGVGAGGAGTTTTGAGGGGTGGGTTMGTTGTACCC
TTAATACCTAGAAAACACGACGACCTCCTCAAAACTCCCCACCCAAATCAACATGGG

GTGTGTTATGTCGTGTGACTGGTIGGTATGCT TTGTGAGTGTAATCGTACTCCGTTA
CACACAATACAGCACACTGACCAACCATACGAAACACTCACATTAGCATGAGGCAAT

B2 B3

Hinh 1. Trinh bay b6 tri cdc chubi moi
tham gia phan ing mito-OvLAMP; trong do
phdn b6i ddm 1a trinh tu nucleotide, miii tén
chi chiéu chay cia méi (tén moi ghi ¢ phia
trén/dudi miii tén). Theo nguyén ly LAMP,
méi F3 bam vao sgi bén dudi; méi B3 bim
vao sgi bén trén; méi FIP(Flc+F2) va
BIP(Blc+B2) bdm vao ca soi trén va dudi
theo co ché ddi chiéu.

B6 mdi gébm 4 mdi chinh [F3, FIP
(F1c+F2), BIP (Blc+B2) va B3], trinh bay ¢
Hinh 1 va liét ké & Bang 1, trén phén tich
ddng nhdt nucleotide chudi nadl cta 27
chung trong d6 cé 24 chung O. viverrini, 2
ching Clonorchis sinensis va O. felineus; va
bing chuong trinh PrimerExplorer V4
software (cb tai:
http://primerexplorer.jp/elamp4.0.0/index.ht
ml). Cip mdi F3-B3 con dugc dung dé thyc
hién PCR dic hiéu, cho san phim kich thuéc
221 bp, 1a ving gen hoat dong clia mito-
OVLAMP, @& danh gi4 khuén DNA cua O.
viverrini chuin bj cho cac thir nghiém kiém
tra phan tng.


http://primerexplorer.ip/elamp4.0.0/index.ht
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Bang 1. Danh sach chudi mdi tham gia phan {mg mito-OvLAMP

Tén mbdi Chudi nucleotide (5’--->3"

F3 TGGGGTTCGTATAATAAGTTTG

B3 GTACGATTACACTCACAAAGC

FIP(Fic+F CCGCACACCAAAGCACAAATTA TTTTTGTGTGCGTTCTGCATTC
BIP(Bic+B TTATGGATCTTTTGTGCTGCTGG 777 TCAACCAGTCACACGACAT

Ghi chii: Méi 15'3, j:orward outer primer; Moi FIP, Jorward inner primer (bao g(fm chubi
Flc va F2 voi chu?i n’éi -TTTT- & giita); Méi BIP, backward inner primer (bao gom chudi
Blc va B2 véi chubi néi —TTTT- ¢ gifta); Méi B3, backward outer primer.

2.2. Cic miu ky sinh tring va tich
chiét DNA tdng s6

Cac mau O. viverrini (thu tir cac tinh
Quang Nam, Hué, Binh Pinh, Phu Yén, Pac
Léc) va trao ddi voi dbi tac Thai Lan dé nhan
cac ching thu thap tu Thai Lan va Lao. Mot
sb ching san 1a khac dugc thu tir Viét Nam
va quéc té, DNA téng sé duoc tach bing by
sinh phdm QIAamp DNA extraction kit
(Qiagen Inc.) mé ta trudc day (Le et al.,
2006). Khudn DNA tdng sé duoc cung cép 1
ul v&i ham lugng 100ng/ul trong mét phan
{mg c6 dung tich 25 ul.

2.3. Thue hién PCR dic hi¢u kiém tra
khuon DNA cia O. viverrini

Pé khing dinh khuén DNA va tinh dic
hiéu cia moi, phan img PCR théng thuomg
dugc thyc hién sir dung cip mdi F3 — B3
(cho san phim 221 bp) tir cac mau O.
viverrini va cic mau san la khac. Phan vmg
PCR trong dung tich 25 ul, thyc hién véi chu
trinh nhiét 12 1 chu ky & 94°C/3’, 25 chu ky
[94°C/3°, 50°C/30”, 72°C/1°] va chu ky cudi
& 72°C trong 3’ Kiém tra san phém trén
thach agarose 1%, dudi tia UV trong mdy soi
gel Dolphin (Wealtec, USA).

2.4. Thye hién phan img mito-LAMP

'LAMP duoc thyc hién véi hdn hop dung
tich 25 ul chira 2X LAMP buffer, 1 ul (8 don vi)
enzyme Bsm DNA polymerase large fragment
(Fermentas Inc.), 1 ul of Primer Mix, 1 ul DNA

tdng sb va 9.5 ul nudc cét 2 lan, & 63°C trong |
gid, & th 4m nudc, sau d6 v hoat & 80°C
trong 5 phuit. P6i voi phan tmg ddi chimg 4m
thi khong cho DNA tdng s6. San phdm
LAMP duoc danh gia dé xac dinh duong tinh
bang cac phuong phap da mé ta.

Il KET QUA VA BAN LUAN

3.1. Két qua kiém tra khuén va mdi
bing PCR diic higu

Phan tmg PCR duoc thuc hién sir dung
cip mbi F3-B3 véi khuén O. viverrrini bao
gdm OvBD! (mdu Binh Dijnh); OVQN
(Quang Nam) OvKK (Khon Kaen); OvDL3
(Piac Lic); OvPY3 (Pha Yén); OvL (mAu
Lao) va cac miu san la khac gbm CsND
(Clonorchis  sinensis); FhAU (Fasciola
hepatica); FgNB (F gigantica); HpuD2
(Haplorchts pumilio); HtaTL (H. taichui).
Pbi chimg am chi cho nuéc, khong c6 DNA
khuén. San phdm PCR duoc dién di kiém tra
trén thach agarose 1%, trinh bay & Hinh 2. Hinh
2 cho théy, tht ca cac mau khudn tir O. viverrrini
déu cho san phdm PCR dic hiéu c6 kich thuée
221 bp, trong khi d6 PCR v6i khudn khong phal
la 0 viverrrini hoan toan khong cho san phém,
gibng dbi chimg 4m. Diéu nay chung t6, khudn
DNA O. viverrrini dam bao chéc chin thudc
lodi O. viverrrini; va ciip mdi F3-B3 di cho san
phim 221 bp Ia mot phin gen nad ty thé cua
O. viverrrini (Hinh 2).
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3.2. Két qua thwe hién phin émg mito-
OvLAMP

Phan (g mito-OvLAMP dugc cho két
qua trinh bay & Hinh 3. Véi khuén O.
viverrrini sin phdm LAMP hién thi bing cac
doan DNA hinh bac thang ddc trung cia phan
tmg LAMP (Hinh 3A); sau khi cho SYBR
Green I quan sat thdy phét mau xanh 14 cdy rt
16 (Hinh 3B); va sau khi kiém tra duéi tia cuc
tim théy hién thi d6 dyc rit cao ctia mubi Mg-
pirophosphate (Hinh 3C); trong khi dé ddi
chimg am khong thdy bat ky ¢ biéu hién nao.
Nhu vay, phan tmg mito-OvLAMP di duoc xay
dung va thuc hién thanh cong véi khuon DNA
caa Q. viverrrini. -

TuhENeRssen

Hinh 2. Dién di kiém tra san phim PCR
dic hiéu sir dung cap mdi F3-B3 véi khudn
O. viverrrini (A) va cung v&i mot sb sén 14
khac (B). Ghi chu: Marker 1a thang DNA 1
kb (Fermentas); Cic miu O. viverrrini:
OvBDI (m3u Binh Dinh); OvQN (Quang
Nam); OvKK (Khon Kaen); OvDL3 (Pic
Lic); OVPY3 (Pha Yén); OvL (miu Lao);

Cic miu san 14 khac: CsND (Clonorchis -

sinensis); FhAU (Fasciola hepatica); FgNB
(F. gigantica); HpuD2 (Haplorchis pumilio);
HtaTL (H. taichui).
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500bp

250bp

Hinh 3. Kiém tra san phim mito-
OVLAMP bing dién di trén thach agarose 2%
(A), sau khi cho SYBR Green I quan st
bang mét thuomg (B) va dudi tia cuc tim (C).
M: Thang DNA chi thi phan tir 1 kb ladder;
OvBD1, OvKK: cac miu O. viverrini; (-): m
tinh, khuén 1a nuéc.

IV. KET LUAN

Chung t6i dd x4y dung va thir nghiém
thanh coéng phuong phdp mito-OvLAMP
chdn doan séan 14 gan nhdé O. viverrini, dé
lam, c¢6 dd nhay va tinh dic hiéu rét cao, chi
phat hién duy nhét O. viverrini, khong cho
két qua chéo véi céc loai san 14 thudng gip
khéc, ¢6 thé (g dung trong thuc té, tiét kiém
thori gian va 6 tinh kinh té cao.

LOI CAM ON: Chiing téi cam on Quj
Phat trién khoa hoc va Céng nghé qué'c gia
(NAFOSTED) da tai tro kinh phi cho d@é tai
do PGS.TS Lé Thanh Hoa chi: nhiém, dé thuc
hién coéng trinh nay. Cam on Phong Thi
nghiém trong diém cong nghé gen tai Vién
Céng nghé sinh hoc hé tro trang thiét bi.
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TOM TAT

Muc tiéu: Panh gia tac dung han ché rdi
loan lipid mau (RLLPM) va lam tdng trang thai
chdng oxy hod méu clia bdt Flavon soy trén ngudi
tr 45-65 tudl. PO tugng va phuaong phap:
Nghién citu can thiép cd ddi chimg dugc ti€n hanh
& 70 ngudi khde manh cd RLLPM. Nhém can thiép
(35 ngudi) dugc udng Flavon soy (ch& pham tif
dau twong ndy mam va ca rét) liéu 20g/ngay trong
9 tuin. Ca hai nhém dugc hudng dan kiém soat
ché do n. Hiéu qua can thiép dugc déanh gia qua
céc chi s6: Triglycerid, Cholesterol toan phan, LDL-

C, HDL-C, Malondialdehyde (MDA), Total
antioxidant status (TAS) huyét tuong tai thoi
diém trudc va sau can thiép. K&t qua: nhdm can
thiép gidm cd y nghia théng ké ndng dd cholesterol
toan phan; LDL-cholesterol; MDA huyét tuang
tuang (ing la 7,8%; 11,5%; 17,2% va tang c6 ¥
nghia (p<0,05) ndng do TAS huyét tuong ( 5%)
so vdi nhém chimg. Két luén: BGt Flavon soy cd
tdc dung han ché RLLPM va lam ting trang thi
chéng oxy héa mau & ngudi 45-65 tudi.

T khoa, RS loan lipid mau, trang thai chong
oxy hda, malondialdehyde, ngudi trudng thanh
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