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TOM TAT

Vimg gen ty thé dai 4,2 kb cia 3 ching san 14 gan nhd Q. viverrini & Viét Nam, ky hiéu 13 OvQN
(Quéng Nam), OvBD1 (Binh Dinh), OvPY3 (Pha Yén) va 1 ching & Thai Lan (OvKK) dé dugc thu nhin
bing ky thuit PCR, tach dong, giai trinh trinh ty va phan tich diic diém cua fimg gen. Bat déu 12 gen ma
hoa protein nad4 va két thic 12 gen RNA vin chuyén ##S1, viing gen ty thé 4,2 kb bao gdm 16 gen, trong
d6 ¢6 5 gen ma hoa protein (nad4 diu 3’; atp6, nad?, nadl, nad3) va 11 gen mi héa cho cac RNA van
chuyén cac amino acid (#rnQ, #rnF, truM, traV, trnA, trnD, traN, traP, tral, traK v trnS1, déu 57). Trat ty
cac gen ma hoa protein va cac RNA vin chuyen ciing giéng v6i cac lodi san det da duge nghién ciru trude
ddy. Phan tich thanh phin cic nucleotide kién tac vimg gen ty thé 4,2 kb cho thdy, tit ca céc chung O
viverrini su dung 44,1 - 44,3% thymme (T); 12,2 - 12,3% cytosine (C); 15,9% adenine {A); va 27,6%
guanine (G) € kién tao ving gen ty thé dai 4,2 kb. Ty 1 A + T 14 60% va G + C 1a 40%, ty I¢ ndy ciing
tuong dong voi cac loal san 14 néi chung, trir san mang (schistosomes) da dugc khao sat cho dén nay. Pay
la cong bd dAu tién trén thé gidi vé trat tu va thanh phéan gen ty thé cia loai san 14 gan nhd O. viverrini, 3
ching & Viét Nam dang ky trong Ngan hang gen la: OvQN (EU443832), OvBD1 (EU443831), OvPY3

(EU443833).

Tir khéa: Opisthorchis viverrini, PCR, vimg gen ty thé, sdn ld, tirong dé‘ng

MO PAU

Bénh san la gan nhd do Opisthorchis viverrini
gdy nén (opisthorchiasis) 1a bénh ky sinh tring
truyén qua duong thic in, véi khodng 6 triéu ngudi
bi nhiém. Pham vi phan bd cla loai ndy la cac mréc
Poéng Nam A bao gbm Thai Lan, Lao, Campuchia va
Viét Nam (Sripa er al., 2007). Opisthorchiasis duge
nghién ciru rjng rii & Thai Lan, noi duge coi 1a
trung tAm dich t& cia Q. viverrini (Sripa, 2003;
Jongsuksuntigul, Imsomboon, 2003). Mt s6 bénh vé
gan mat nhu bénh dudng mit, ving da tic mit, to
gan, viém thi mdgt, bénh sdi mét, ung thu tdi mjt
(cholangiocarcinoma), duge coi 13 ¢d sy tham gia
tich cuc cta O. viverrini (Sripa et al., 2007).

Tai Viét Nam, budc diu da khio sat dich & hoc
vi chdn dodn cho thiy sén 14 gan nhé O. viverrini
duoc xic dinh & mét sb tinh phia Nam Trung B va
mién Trung (Le et al., 2006; Nguyén Vin Bé, L&
Thanh Hoa, 2006; Ngé Thi Huong ef al., 2006), tuy
nhién, cho dén nay, cac dif liéu toan dlen vé hé gen
ty thé clia loai san nay & Viét Nam vén chua ¢6 hojic
chwra day du. Viée phan tich mdt phin hé gen ty thé
va thanh phén gen ciia O. viverrini giy bénh & ngudi

tir cac ving dia Iy khac nhau s& gép phin vao nghién
ctru ky sinh tring phén tir & Viét Nam va thé gioi.
Nhimg két qui d6 cho phép mg dung lap ban dd
phan bd dich t€ hoc phén tir, tim hiéu co ché sinh
bénh, xiy dyng cic phuong phip va bd sinh phém
(kit) chin doan nhanh, nghién ciru céc loai thude,
vaccine gitip cho viéc phat hién va diéu tri bénh nay
mot cach hi¢u qud. Trong nghién ciru nay, dua vio
trét ty gen cua loai san 14 (platyhelminth) (Le et al.,
2002), ching tdi chon ving gen dai 4,2 kb (nadd-
trnS1) cia cid 3 ching O. viverrini ¢ Viét Nam 13
OvQN, OVBD1 via OvPY3 dé giai trinh trinh tuy,
phén tich thanh phén gen so sanh véi ching OvKK
cia Thai Lan. Vi trf cia ving gen ndy gigi han tr
nucleotide thir 2570 dén nucleotide thir 6821 trong
hé gen ty thé, duge dang ky trong Ngn hang gen:
EU443832  (OvQN), [EU443831 (OvBDI),
EU443833 (OvPY3).

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu
Nguyén liéu nghién ciru 12 mau san 14 gan nho
trudmg thanh, duge xac dinh 14 O. viverrini vé mit
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hinh thai hoc va budc dhu gidm dinh bing sinh hoc
phén nir (Ngd Thi Huong et al., 2006). Miu sén duge
thu thap tir bénh nhan tai cdc dia diém sau: x4 An
M§¥, huyén Tuy An, tinh Pha Yén, ky hiéu (OvPY3);
x4 M§ Tho, huyén Pha My, tinh Binh Binh, ky hiéu
(OvBD1) v x& Tam Xuén 1, huyén Nai Thanh, tinh
Quang Nam, k¥ hiéu (OvQN). Nhitng noi nay duoc
xac dinh 1a viing liru hanh bénh san 14 gan nhé. Mau
clia Théi Lan c6 xudt xir tai Khon Kaen, do Trudmg
bai hoc Khon Kaen cung cép.

Phurong phép PCR thu nhin chudi gen

Dé thu nhin dugc cic chubi DNA hé gen ty thé
cua cac chung O. viverrini, phuong phap PCR duge
stt dung két hop, bao gbm PCR théng thuimg va
PCR dai (long PCR). DNA tong s6 cha cdc miu san
duge tach chiét bing bd sinh phim QiAamp DNA
Mini kit (QIAGEN Inc, USA). Cic san phim PCR
duoc dong hoa, giai trinh trinh ty va phin tich theo
quy trinh tdéng quét nhy sau:

Phén dng PCR dai (long PCR) dugc thyc hién
trén may MIJ Thermal Cycler PCT-100 (MJ
Research, USA), st dung bd hoa chit Elongase kit
(Invitrogen) theo chu trinh nhiét: 94°C/5 phut, tiép
theo 1a 35 chu ky & 94°C/30 gidy, 54°C/1 phut;
68°C/12 phat. Phan tng PCR thdong thudmg
{conventional PCR) thuc hién theo chu trinh nhiét:
94°C/5 phit, tiép theo 14 35 chu ky & 94°C/30 gidy,
52°C/30 gidy, 72°C/2 phit va cudi clng 1a 72°C/10
phut. San pham PCR dugc dién di trén gel agarose

1%, nhudm bang ethidium bromide, quan sat trén
méy soi gel Wealtech (M$). San phdm PCR tinh

Ngb Thi Hoong et al.

sach duge dong hoéa vio vector pCR2.1TOPO (TA-
cloning Kit ) ciia hing Invitrogen. Cac doan DNA
trong plasmid tai t& hop dugc gidi trinh wr trén may
ABI3100 Avant Genetic Analyzer tai Phong Thi
nghiém trong diém Céng nghé gen, Vién Céng nghé
sinh hoc.

Thjét ké mdi va chién hrge gidi ma vimg gen ty
the

Mbi duoc thiét ké wén co s& phan tich va so
sanh cac trinh ty DNA hé gen ty thé cia ching O.
viverrini & Thai Lan (OvKK) va Clonorchis sinensis
(Viét Nam) dé dugc gii trinh trinh tu (s li¢u chua
cong bd). Cac mdi sir dung dé thu nhin san pham
PCR va gidi trinh trinh ty, dugce trinh bay & bang 1.
Phén img PCR thong thuomg va PCR dai (long PCR)
dwrge sir dyng két hop dé thu nhén viing gen ty thé c6
kich thude 4,2 kb cha cac chiing O. viverrini cia
Viét Nam (OvQN, OvBD1, OvPY3) vi ciia Théi Lan
(OVKK) theo so dd téng quat gidi thidu & hinh 1.

Xir Iy s ligu

Cac chudi nucleotide - ciia cdc ching OvVQN,
OvBDI1, OVPY3 va OvKK sau khi giai trinh trinh
tw duge xar ly bf?mg chuong trinh SeqEdv1.03, sau
d so sanh st dyng chuong trinh
AsemblyLIGNv].9¢c va MacVector8.2 (Accelrys
Inc.} trén may tinh Macintosh dé thu nhin toan bd
trinh ty ving DNA ty thé ¢6 d6 dai 4,2 kb; sau d6
phan tich, so sanh vé thanh phin nucleotide va

amino acid bing cic chuong trinh GENEDOC2.5
(Nicholas, Nicholas, 1999).

Béng 1. Danh sach mdi sir dung trong phan tng PCR va giai trinh trinh tu.

TT Tén moi Trinh ty méi Ghi cha
1 OvBF 5- GATTTGCGTTITTITGGGGEG -3 Mbi xudi
2 OvN3R 5- GCTCAATAAAGAGACCACGAAC -3’ Mbi nguec
3 Ov4R 5'- AACCAACCAAACCACCTGC -3 Mbi nguwoc
4 Ovi5R 5'- ACAGAATAAAACTCACCCCC -3’ M&i ngugc
5 Ov17R 5'- TCAACCGCCTCAACAACAC -3 Mbi ngwoc
6 Ov19R 5'- TACACCACGCATTATCCG -3’ Méi nguwoc
7 Ov21R 5- AACTTACCTCTCCTCCCACCACAC -3 Mbi ngwoc
8 HF2 5- GTAAAACGACGGCCAG -3' Moi xudi
9 HR 5'- CAGGAAACAGCATTGAC -3’ Méi ngurge
10 OvF 5'- TACGCAGGTGGTTTGGTTG -3’ Mbi xudi
11 OvR 5'- AGCAGCGATAACACGACAGC -3’ Mdi ngwroc
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Mdi giai trinh trinh tyw

=771| ovoN

e OvBDA

STTETA owPY3 [ Ving gen ty thé 4,2 kb cha

=] OvKK | cac ching O. viverrini

-
OvR

Hinh 1. So @b téng quat thu nhan viing gen dai 4,2 kb cla cac chiing OvQN, OvBD1, OvPY3 & Viét Nam va
OvKK & Thai Lan. Trén cing la md hinh hé gen ty thé cac loai san 14, voi cac khung gen ma hoa protein va vi

tri gen RNA van chuyén.

KET QUA VA BAN LUAN

Két qui thu nhén va trit ty sip xép gen trong
ving gen ty thé dai 4,2 kb cia cic chiing sin la
gan nhé O. viverrini

Gidi han giita cép mdi Ov8F-OvR (Béng 1, Hinh
1) 1a viing gen dai 4,2 kb duoc chon dé giai trinh nr va
phén tich, dwa vao trdt tu gen cha lodi san 14
(platyhelminth) (Le et al, 2002). St dyng chuong
trinh MacVector8.2 (Accelrys Inc.) 3 phan tich trit fir
cic gen, két qua cho thiy, viing gen ty thé nay chira 5
gen md hoa protein 13 radd, arp6, nad?, nadl, nad3 va
11 gen md hoa cho RNA van chuyén amino acid 1a
trnQQ  (glutamine), #nF (phenylalanine), nM
(methionine), trnV (valine), #nA (alanine), #nD
(aspartate), ##uN (asparagine), tnP (proline), 7rul
(isoleucine), frnK (Lysine) va fruS1 (serine) {Hinh 1).
Cum gen padd, atp6, nad?, nadl, nadd) 14 cic gen ma
héa va chiu trach nhiém tdng hgp cic enzyme co vai
trd quan trong trong hoat déng dén truyén dién tir va
tao nang lugng cia ty thé. Nhimg gen nay thong
thudng dugc bio ton cao gilta cc chung trong loi, va
gilra cac lodi trong mét giéng va 1op phan loai.

Phén tich trit ty sip xép cic gen trong viing DNA ty thé
dai4,2 kb

Trong ving 4,2 kb ndy, trat ty cac gen duoe sip

xép nhu trinh by & bang 2. Bit diu 13 mot phin
gen nadd v&i do dai 12 807 bp, tiép dén la vung
glao gen (mtergemc region) cd 4§ dai 7 bp, roi
dén RNA vin chuyén, trnQ (glutamine) dai 63 bp,
dén 1 ving giao gen ngin (12 bp), tiép dén 1a 2
gen RNA van chuyén trnF (phenylalanine) cé dd
dai 14 66 va rruM (methionine) dai 67 bp, ddy la 2
gen nim ké tiép nhau, khong cé sy ngit quing cia
viing giao gen, Tiép theo 12 gen mi héa cho arp6,
dai 516 bp; vung giao gen dai 18 bp; gen mé hoa
nad2, dai 870 bp; tiép dén 1a ving giao gen dai 14
bp, tiép theo 1a 3 gen RNA vin chuyén, traV
(valine) dai 66 bp, trnA (alanine) dai 62 bp va
trnD (aspartate) dai 68 bp. Gifra cdc gen RNA vin
chuyén 4V va frnA c6 ving giao gen kich thudc
1a 30 bp; gilta trnA va trnD ¢6 5 bp. Sau gen RNA
vin chuyén #rnD 13 ving giao gen dai 4 bp; ndi
tlep theo d6 1a gen nadl dai 903 bp, ving giao gen
dai 5 bp, tiép theo 1a 4 gen RNA vén chuyén #nN_
(asparagine), rnP (proline), trul (isoleucine) va
trnK (lysine), trong d6 #rnN dai 69 bp, cach trnP
(64 bp) bdi mdt vung giao gen dai 4 bp; traP cdch
trnl b?mg mét trinh tu dai 16 bp, frrl va fruK 14 2
gen nim sit nhau cé kich thude 1a 65 va 66 bp;
tiép theo 14 gen nad3, duoc bat déu cach trnK ¢c6 1
bp, gen nay dai 357 bp va cudi cing trinh ty dai
27 bp cia mot phin cia gen RNA vin chuyén
serine (#rnS1) (Bang 2).
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Két qua phén tich trit fir cac gen n3m trong viing
gen dai 4.252 bp, cho thdy trat ty céc gen mi hoa
protein va cdc RNA vin chuyén ciing gifng véi cac
lodi san det d8 duge nghién ciru trude diy, ngoai trix

Ngd Thi Huong et al.

san méng chiu Phi va An Bd (Le er al,, 2002). Bay
14 cong b du tién v& trit tir va thanh phén gen cia

lodi sdn 14 gan nhd O. viverrini cla ving gen ty thé
dai 4,2 kb.

Bang 2. Vi tri cac gen ma hoa protein va cac trinh ty ndi cac gen (viing giac gen) trong viing gen ty thé dai 4,2

kb cua cac ching O. viverrini.

Gen va Vjtris' — 3' B dai B6 ma bét dAu/bd ma Ghi cha
trinh ty ket thac '
nad4d 1- 807 807 bp/268aa  -[TAG
’ 808 - 814 Viing giao gen (7 bp)
trnQ 815 - 877 63 bp

878 - 889 Ving giao gen (12 bp)
trnF 890 - 955 66 bp
trnM 956 - 1022 "67 bp
atp8 1023 - 1538 516 bp/f171aa ATG/TAG .

1539 - 1556 Ving giac gen (18 bp)
nad2 1557 - 2426 870 bp/2B9aa ATG/TAG

2427 - 2440 Viung giac gen {14 bp)
trn\/ 2441 - 2506 66 bp

2507 - 2536 Ving giao gen (30 bp)
trnA 2537 - 2598 62 bp

2599 - 2603 Vung giao gen (5 bp)
tmD 2604 - 2671 68 bp

2672 - 2675 Vung giao gen (4 bp)
nadi 2676 - 3578 903 bp/300aa GTG/TAG

3579 - 3583 Ving giac gen (5 bp)
tmN 3584 - 3652 69 bp

3653 - 3656 Vung giao gen (4 bp)
tmP 3657 - 3720 64 bp

3721-3736 Ving giao gen (16 bp)
tml 3737 - 3801 65 bp
irnK 3802 - 3867 66 bp

3868 Ving giao gen (1 bp)
nad3 3869 - 4225 357 bp/118aa GTG/TAG
tmS1 4226 - 4252 27 bp M@t phan gen tmS1

Phan tich sy bién dbi vé thanh phin nucleotide -

giira cac ching O. viverrini cia Vit Nam va Thdi
Lan trong viing gen ty thé dai 4,2 kb

Két qua gidi trinh ty cho thiy, ving DNA gi6i
han gifta cdp mdi OvBF-OvR co 36 dai 4252 bp &
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cac ching Q. viverrini 13 OvQN, OvPY3 cia Viét
Nam va OvKK cia Thai Lan. Riéng d6i véi chung
OvBDI1 (Viét Nam), ving ndy ¢6 d¢ dai 13 4253 bp,
do ching OvBDI ¢6 dot bién thém vao mét bp (T)
tai vi tri 816 so vé&i 3 ching cén lai, tuy nhién sy d6t
bién nay xay ra & viing giao gen nén ciing khong giy



Tap chi Cong nghé Sinh hoc 6(3): 295-300, 2008

nén sy thay ddi ndo vé amino acid. Céc chudi nay di
dugc ding ky Ngin hang gen: OvBD1 (sb:
EU443831), OVQN (sb: EU443832), OvPY3 (sé:
EU443833).

Co tit ca 58 vi tri sai khac gilta cac ching O.
viverrini véi nhau, chiém ty 18 1,36%. Pay 1a ty 18
sai khac cho phép gilta cic ching trong cing mét
lodi. Trong s0 58 dot bién, c6 9/58 1a dot bién di
hodn (tranversion), chiém t¥ 1& 15,5%; va 48/58
nucleotide 1a dot bién ddng hoan (transition), chiém
ty 1¢ 84,5%.

Phin tich thanh phdn cic nucleotide kién tao
viing gen ty thé 4,2 kb ciia cic ching O. viverrini
cia Viét Nam va Thai Lan

Mét trong nhimg dac tinh sinh hoc cén phan
tich 14 tim hiéu thanh phi‘m nucleotide dugc sir dung
dé kién tao nén gen hoic hé gen, cling nhw ty 1¢ cac
nucleotide riéng biét va ty 1é A + T va G + C trong

thanh phin chudi gen. Két qua phén tich thanh phan
cAc nucleotide sir dung kién tao ving gen ty thé 4,2
kb (chinh xac la 4253 bp cia OvBDI1 va 4252 bp
ctia OVQN, OvPY3 va OvKK) (Bang 3) cho thdy,
tit ca cdc chang st dung 44,1 - 44,3% thymine (T);
12,2 - 12,3% cytosine (C); 15,9% adenine (A); va
27,6% guanine (G) dé kién tao ving gen ty thé dai
4.252 - 4.253 bp, hoan toan ddng nhat vai két qua
nghién ciru trudc ddy cua ching t8i vé& lodi nay
(Ngd Thi Huong et al, 2006). Ty 1€ A + T 1a 60%
vaG+Cl1ad40%. Pay lamdtty lé st dyng A+ T
va G + C thong dyung & cac lodi san la gan lon
(Fasciola spp) va san 13 phdi (Paragonimus spp).
Nhu viy, & san 14 gan nho O. viverrini, ty 1€ nay
ciing twong ddng vai cac loai sdn 1a n6i chung duge
khdo sit cho dén nay, trir cic lodi sén méng
Schistosoma spp. San mang Schistosoma spp ¢6 ty
1& sit dung A + T vugt trdi (dén 70%) va sir dung
cac nucleotide G + C it hon (khoang 30%) (Le et
al., 2001; 2002; 2004).

Béng 3. Thanh phan nucleotide st dung trong ving gen ty thé 4,2 kb (4252 bp) cla cac ching Viét Nam va
Thai Lan (No: s nucleotide; %: ty 1& s6 v&i toan bd s6 nucleotide cta chudi gen 4,2 kb).

OvBDH1 OvQN OvPY3 OvKK

No % No % No % No %
T 1884 443 1876 44,1 1879 442 1877 44,2
c 517 12,2 525 12,3 524 12,3 525 12,3
A 676 15,9 677 15,9 677 15,9 676 15,9
G 1175 276 1174 27,6 1172 27,6 1174 27,6
A+T 2560 60,2 2553 60,0 2556 60,1 2553 60,1
G+C 1692 39,8 1699 40,0 1696 39,9 1699 39,9

KET LUAN gen mi hoéa protein va 11 gen mi héa cho cic RNA

Vung gen dwge gidi mi cd do dai 4252
nucleotide d6i v&i 3 ching O. viverrini 14 OVQN,
OvPY3 va OvKK, va 4253 nucleotide d6i véi chimg
OvBD1 do c6 ddt bién thém vao 1 nucleotide
thymine (T).

Céb tat ca 58 vi tri sai khac gifta cdc chimg O.
viverrini vGi nhau, chiém ty 1€ 1,36%, trong dé cd
9/58 la ddt bién di hoan (tranversion), chiém ty 1&
15,5%; va 48/58 bp 1a d6t bién ddng hoan
(transition), chiém ty 1& 84,5%.

Ving gen nay bao gém 16 gen, trong d6 c6 5

vén chuyén amino acid, véi trit ar sip xép cac gen
gibng nhu & céc loai sén det da dwoc nghién ciru
trude day.

Ty lesirdung A+ TlAa60% vaG+Cla 40%,‘
tuong tr vdi céc lodi san 14 néi chung u. Mrge khio
sét cho dén nay.

L& cdm om: Cdc tde gid xin cam on sy i e kikh
phi ctia Dy dn quéc ¢ ICGEB (CRP/VIEOS-u. Jo
PGS. TS. Lé Thanh Hoa lam chi nhiém va ho .o
trang thiét bj clia Phong Thi nghiém trong diém
Cong nghé gen, Vién Céng nghé sinh hoc gitip ching
t6i thire hién cong trinh nay.

»
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SEQUENCING AND ANALYSIS OF THE MITOCHONDRIAL REGION OF 4.2 KB FOR
THE SMALL LIVER FLUKE, OPISTHORCHIS VIVERRINI

Ngo Thi Huong‘, Le Thanh Hoa®", Trieu Nguyen Trungl

! Institute of Malariology, Parasitology and Entomology Quy Nhon

*Institute of Biotechnology

SUMMARY

A mitochondrial region of 4.2 kb for 3 isolates of the small liver fluke Opisthorchis viverrini collected
in Vietnam, designated as OvQN (Quang Nam), OvBD1 (Binh Dinh), OvPY3 (Phu Yen) and an isolate
from Thailand {OvKK), obtained using PCR strategy was cloned, sequenced and analyzed. Starting with the
protein-coding nad4 and ending with a transfer RNA forderine (trnS1), the 4.2 kb mitochondrial region
contains 16 genes, including 5 protein coding genes (3’ end of nad4, atpb, rnad2, nadl, nad3) and 11
transfer RNA genes such as trnQQ, trnF, trnM, raV, trmA, traD, traN, fraP, tral, truK and trnS1 (part of 5°
end). Arrangement for all of these protein-coding and transfer RNA genes is completely similar to that of
the platyhelminths previously studied. Analysis of the nucleotide composition constructing this
mitochondrial region indicated that all the O. viverrini small liverfluke isolates use 44.1 - 44.3% thymine
{T); 12.2 - 12.3% cytosine (C); 15.9% adenine (A); and 27.6% guanine (G) for construction of the 4.2 kb
region. Overall A + T is 60%, and G + C is 40%, which is same as that stated in other common flatworms,
except for schistosomes, to be studied up to date. This is the first report about the gene order and
composition of the mitochondrial genome for the small liver fluke (. viverrini, and 3 strains of Vietnam
origin which are registered in GenBank as OvQN (EU443832), OvBD1 (EU443831), OvPY3 (EU443833).

Keywords: Opisthorchis viverrini, PCR, mitochondrial region, platyhelminth, identity
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