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TOM TAT

Opisthorchiasis 1a bénh ky sinh trung do cac loai san 14 gan nhd Opisthorchis viverrini, O. felineus va

Clonorchis sinensis thudc ho Opisthorchiidae gay nén. Viét Nam c6 phan bd ctia hai loi, C. sinensis & cac tinh
phia Bic va O. viverrini & cac tinh mién Trung. Bén canh hé gen ty thé, trinh ty DNA cua ribosome (rDNA)
clia cac loai nay rit cAn thu nhan dé cung cp cac chi thi phéan tir trong nghién ctru x4c dinh loai, phén loai, pha
hé va tién hoa. Trong nghién ciru nay, chudi nucleotide hoan chinh ciia don vi sao chép ribosome (rTU) tir cic
loai O. viverrini (mau Viét Nam), O. felineus (mdu Nga) va C. sinensis (miu Viét Nam) da dwoc phan tich ciu
trac va dic diém gen. Cac rTU mdi loai ¢ d6 dai dwoc xac dinh 1a 7.839 bp cho O. viverrini, 6.948 bp cho O.
Selineus va 7.296 bp cho C. sinensis, bao gdm cac cdu tric 18S, ITS1, 5,8S, ITS2 va 28S. Riéng ving IGS chua
thu dugc hoan toan cho ca 3 loai. Trong vung giao gen ITS1 cua ca ba loai déu c6 2 chudi cdu truc lap lién k&
(tandem repeat) kich thu6c 47-48 bp/chudi, nhung khong co trong ITS2. Chudi nucleotide cua 18S, ITS1, ITS2
va 28S la cdc chi thi phan tir 6 gia tri ma nghién ctru nay cung cép st dung cho chin doan, giam dinh, phin
loai va di truyén quén thé. Nhu vay, rinh ty rTU cta 3 loai trong ho Opisthorchiidae d4 dugc xac dinh va cung
cép chi thi phéan tir cho viéc sir dung nghién ctru phén tich pha hé dé gidi quyét tinh trang phan loai lodi/ho
trong phan 16p Opisthorchioidea va 16p san 14 Trematoda.

Tir khoa: Clu trac; Clonorchis sinensis;
Opisthorchis felineus; pha h¢; rDNA.

DAT VAN BE

Ho Opisthorchiidae bao gdm céc thanh vién san
14 gan nho ky sinh & tii mat va gan, chu yéu la cac
loai Clonorchis sinensis, Opisthorchis viverrini, O.
felineus, ky sinh va gay bénh & nguoi (Sripa et al.,
2012; Petney et al., 2013). O. felineus phén bd kéo
dai tir Vién dong (Lién bang Nga) dén chau Au, d6 1a
phan dia Iy chau A va chau Au cua Nga, Kazakstan,
Ukraine, Belarussia, mot s6 nudc bong Au, Drc,
Italy va Hy Lap (Fedorova et al., 2018). C. sinensis
phéan bb & Trung Quéc, Pai Loan, Han Quéc, Nhat
Ban, Viét Nam va phia Dong nudc Nga. O. viverrini
phan bb & Dong Nam Chéu A, gay bénh trén nguoi &
Thai Lan, Lao, Malaysia, Viét Nam, Campuchia va
Trung Quoc O. viverrini va C. sinensis dugc coi la
céac yéu t6 tham gia tich cuc trong co ché tién trién
gdy ung thu biéu mo thi mat tién phat

Pon vi sao chép ribosome (1TU); Opisthorchis viverrini,

(cholangiocarcinoma) & ngudi, v6i gan nhu 100% tir
vong (Sripa et al., 2012; Kim et al., 2016). Viét Nam
¢6 phan bé cua ca hai loai, trong d6 C. sinensis & cac
tinh phia Bac dén Nghé An; O. viverrini phat hién ¢
cac tinh mién Trung tir Thira Thién Hué vao dén
Nam Trung B¢ (Le et al., 2006; 2012; Doanh, Nawa,
2016).

Mot trong nhitng dit lidu gen hoc quan trong cin
xac 1ap, kham pha va khai thac 1la DNA ribosome
(ribosomal DNA, rDNA) hay con goi l1a don vi sao
chép ribosome (ribosomal transcription unit, rTU) co
trong hé gen nhén cua té bao (Blair, 2006). Chudi
gen ctia rTU dugc tan dung lam chi thi phan tr c6
gia tri trong giam dinh, phan biét loai va xac dinh
dong bé (paternality) ddi véi cac loai doc lap, hodc
loai lai ngoai loai (hybrid hoac introgressive
hybridization) hodc lai chéo trong quan thé (Blair,
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2006; Blair et al., 2016; Nguyen et al., 2018). Trong
hé gen nhan & té bao dong vat, rDNA sip xép hing
tram don vi ndi tiép nhau thanh day. Mdi mot don vi,
o ky sinh trung, c6 d¢ dai khoang 7 - 9 kb, chira 3
gen ma hoa (18S, 5.8S va 28S) tach biét nhau bai 2
ving giao gen, 1an luot 1a ITS-1 va ITS-2 (internal
transcribed spacer 1 and 2). Cac don vi duoc ndi véi
nhau bang mot chudi nucleotide, chira nhidu ciu tric
lap, goi la ving ban 1& IGS (non- -transcribed
intergenic spacer). Khung gen dic trung cé sap xep
la IGS-ETS-18S-ITS1-5.8S-1TS2-28S-1GS, tao nén
cac ciu trac nbi tiép nhau (Blair, 2006). Bit ky gen
ribosome nao (18S, 28S) hay viung giao gen (ITS-1,
ITS-2) déu duoc sir dyng trong phan tich phan loai
va quan hé tién hoa phan tir va truy xuat ngudn gbc
pha hé cua cac loai (Weider et al., 2005; Blair,
2006).

bén nay, chua co bét ky dir liéu gen cua toan bo
don vi sao chép gen (rDNA/rTU) cua céc loai nay,
ké ca tir mau Viét Nam va mu thé gioi, mic du mot
s6 ving gen ribosome riéng biét (18S, 28S hoic
viung giao gen ITS) da dugc thu nhan va st dung
trong nghién ctru chdn doan va dich t& hoc
(Thaenkham et al., 2011; Tkach et al., 2016; Dao et
al., 2017; Le et al., 2017). Trong khuon khé bai bao
nay, chiing t6i gidi thi€u qua trinh thu nhan toan bd
rDNA cua 3 loai thudc ho Opisthorchiidae, giai trinh
tu va phan tich cdu triic, sip xép, dac diém timg gen
va ving giao gen ¢ mdi loai.

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN cUU

MAu nghién ciru thuc ho Opisthorchiidae

Mau nghién ciru 13 sén 14 gan nho truéng thanh
do cac ddi tac trong nudc (Vién Sét rét-Ky sinh
trung va Con trung trung uong); va mau cua loai O.
felineus dugc cac dbi tac quoc té cung cap. Cac miu
da dwoc phan biét loai bang phuong phap hinh thai
hoc va tham dinh bang sinh hoc phan tir. Miu & dang
tuoi dong lanh hodc trong cdn 70% hodc duoc cung
cép DNA tdng sb, bao quan mau & —20°C.

Céac miu bao gdom: C. sinensis (mau Viét Nam,
ky hiéu ching la NH, danh phap la Csin-CsNH-
Vietnam), O. viverrini (mau Viét Nam, ky hiéu
chung 1a PY2, danh phap 1a Oviv-OvPY2-Vietnam)
va O. felineus (miu ctia CHLB Nga, ky hiéu ching
la UstTula, danh phap 1a Ofel-UstTula-Russia).

Téch chiét DNA tong sb

DNA tdng sb clia timg mau riéng biét duoc tich
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chiét bang bd sinh pham QIAamp DNA Mini kit
(QIAGEN Inc, M§) hodc bd sinh pham GeneJET™
Genomic DNA Purification Kit (Thermo Scientific
Inc., MA, USA) theo huéng dan cua nha san Xuét.
DNA tong s dugc thu nhan véi dung tich 100
pL/miu san, kiém tra ndng do bang cach do OD
(optical density) trén miy do quang phd ké
Nanodrop 1000. DNA tong s6 dwoc pha thanh ndng
d6 50 ng/uL, st dung 2 pL cho mdi phan tng PCR
¢6 dung tich 50 pL.

MGoi sir dung dé thu nhan toan b rDNA

Toan phan mdi don vi rDNA (5 18S-ITS1-5.8S-
ITS2-28S-IGS 3°) c6 do dai khoang tir 7-8 cho dén
9-10 kb, tiry thudc mdi loai san 14 (trematode). Mdi
duoc thiét ké dua trén mot sb cong bd vé& rDNA da
c6 trén Ngan hang gen va dit liéu cia chung t6i (Le
et al., 2017). PCR duoc 4p dung véi phdi hop cac
cip mdi khac nhau dé thu cic phan DNA (phan
doan) dai ngén khac nhau (Bang 1).

Thue hi¢n PCR, kiém tra san phdm va giai trinh
tw

Phan {mg PCR c6 tong thé tich 50 uL, gdbm: 25
pL PCR mastermix (Thermo Fisher Scientific, MA,
USA), 2 uL mdi loai mdi (10 pmol/uL), 3 ul khuén
DNA, 2 uL. DMSO (dimethyl sulfoxide) va 16 pL
nudc khir ion DEPC, dugc thuc hién trén may MJ
PTC-100 (USA). Chu trinh nhiét gdbm: 1 chu ky &
95°C/5 phut, 35 chu ky Y [94°C/1 phut, 52°C/3 phut;
72°C/2 phut], chu ky cudi & 72°C/10 phut. San pham
PCR duoc dién di kiém tra trén thach agarose 1%,
v6i chi thi DNA A(HindIIl). San phdm PCR don
bang dugc tinh sach béng GeneJET PCR Purification
Kit hoac phan ladp bang DNA dung kich thudc du
tinh (néu nhidu bing) bing bo kit GeneJET Gel
Extraction Kit (Thermo Fisher Scientific Inc.) va gtii
di giai trinh ty tai Macrogen (Han Quéce).

Xir ly so liéu, xac dinh dac diem rDNA cia cac
loai

Phan 16n san pham PCR dugc giai trinh ty truc
tiép. Chudi nucleotide cua timg phan doan dwoc ndi
lién tiép véi nhau dé thu nhan hoan toan trinh ty
tDNA cua moi loai. Str dung chudi rDNA dé phéan
tich céu triic, sdp xép gen, ving bién, ndi gen va
vung giao gen. Cac chuong trinh ChromasPro,
BioEdit, GENEDOC2.7 da dugc st dung dé thu
nhan, xir 1y, phan tich cac chudi nucleotide, dic diém
cac gen ribosome (188S, 5.8S, 28S) va ving giao gen
(internal transcribed spacer, ITS) gdbm ITS1 va ITS2
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va ving ban 1& IGS. D dai timg gen dugc xac dinh
dya vao cac cong bo trudc day (Zheng et al., 2014;
Briscoe et al., 2016; Le et al., 2017, Dao et al.,

2017). Cac céu‘ truc ghuéi nucleotide 1dp dugc xac
dinh bang phan mém Tandem Repeats Finder
(Benson, 1999).

Bang 1. Mdi st dung cho PCR va gidi trinh tw don vi sao chép gen cac loai trong ho Opisthorchiidae.

. . . bodai  Nhiet Gen/ Tai liéu tham
Tén moi Chuoi nucleotide (5'-3') (bp) dé ('°C) Viing dich khao
UD18SF AACCTGGTTGATCCTGCCAG 20 59 18S (F) Olson et al., 2003
NS1F GTAGTCATATGCTTGTCTC 19 48 18S (F) Le et al., 2017
U18SF GCGAATGGCTCATTAAATCAGC 22 57 18S (F) Le et al., 2017
U18S2R* GGTTCTGTTCTAATAAATCCAC 22 50 18S (R) Le et al., 2017
U18SAR* CCGTCGCCGACACAAGGCCGAC 22 67 18S (R) Le et al., 2017
NS2F* GCAAGTCTGGTGCCAGCAGCC 21 66 18S (F) Le et al., 2017
NS2R* GGCCTGCTTTGAGCACTC 18 59 18S (R) Le et al., 2017
U18S2F TCGTGACTGGGATCGGGGC 19 64 18S (F) Le et al., 2017
NS5F* TGAATGGTTTAGCAAGGTCCTCGG 24 61 18S (F) Le et al., 2017
U18SR* GGAACCAATCCGAGGACCTTGC 22 63 18S (R) Le et al., 2017
NS8R* CACCTACGGAAACCTTGTTACGACTT 26 60 18S (R) Le et al., 2017
U3SF GGTACCGGTGGATCACTCGGCTCGTG 26 67 5.8S (F) Le et al., 2017
U3SR CGACCCTCGGACAGGCG 17 64 5.8S (R) Le et al., 2017
U28SF* CTAACAAGGATTCCCTTAGTAAC 23 52 28S (F) Le et al., 2017
U28S2R* ACAACCCGACTCCAAGGTC 19 59 28S (R) Le et al., 2017
U28F* TCGGAGACGGCGGCTTG 17 63 28S (F) Le et al., 2017
U28S2F* ATCACCGGCCCGTCCCATG 19 65 28S (F) Le et al., 2017
U28SR GTCTTTCGCCCCTATACTCAC 21 57 28S (R) Le et al., 2017
1500R GCTATCCTGAGGGAAACTTCG 21 57 28S (R) Olson et al., 2003
U28SF1 GTGTAACAACTCACCTGCCGAATC 24 58 28S (F) Nghién ctru nay
U28SF2 AGGCCGTACCCATATCCGC 19 56 28S (F) Nghién ctru nay
U28SF3 GACCCGAAAGATGGTGAACTATGC 24 57 28S (F) Nghién ctru nay
28ENDR TTCTGACTTAGAGGCGTTCAGTC 23 55 28S (R) Nghién ctru nay
28ENDF TTCTGACTTAGAGGCGTTCAGTC 23 56 28S (F) Nghién ctru nay
U28TUF CGACGTCGCTTTTTGATCCTTCG 23 61 28S (F) Nghién ctru nay
U18TUR CGGGTCAGGGCATAGTGGC 19 63 18S (R) Nghién ctru nay

Viét tat: F, xudi; R, ngwoc; Tm: Nhiét dd néng chay clia mdi. *Cac mdi chii yéu dung giai trinh tu.

KET QUA NGHIEN CUU

Thuc hién PCR thu nhin toan by DNA ribosome

Véi cac cap mdi khac nhau, chung t6i thuc hién
PCR thu nhan cac phan doan c6 d¢ dai khoang 3 - 5
kb tir DNA khuén ctia mdi loai. Mot sé san pham dai
dién dugc trinh bay ¢ Hinh 1. Két qua dién di kiém
tra cho thdy, san phdm PCR thu dugc ciia timg phén
doan 1a cac bang don nhét, sang 13, ching t6 cic cip
moi dd dugc thiét ké dac hiéu va chu trinh nhiét su
dung trong nghién ctru 1a phu hop.

Phén tich ciu tric don vi sao chép ribosome ciia
cac loai C. sinensis (Viét Nam), O. viverrini (Viét
Nam) va O. felineus (Nga)

Cac mbi (Bang 1) dugc st dung dé thyc hién PCR
thu nhan san pham c6 d6 dai khac nhau ctia rDNA
ting loai va giai trinh tu. Sau khi xtr 1y chudi, chung
t6i thu dugc: i) Chudi nucleotide rDNA toan phan
cua loai O. viverrini (miu OVPY2, Viét Nam) c6 do
dai 1a 7.839 bp; chira toan phan ving IGS; ii) Chudi
nucleotide rDNA toan phan ciia loai C. sinensis (miu
CsNH, Viét Nam) c6 d6 dai 1a 7.601 bp; chira mot

443



phin ving IGS; Chudi nucleotide rDNA cua loi O.
felineus (mau UstTula, Nga) c6 do dai 1a 7.261 bp,
thiéu vung IGS (Bang 2).

Trong ciu tric ciia rDNA cua timg loai, 6 phan
doan DNA cua 6 gen/vung gen d& dugc xac dinh bao
gdm: 188, ITS1, 5.8S, ITS2, 288, IGS. Pon vi IDNA
cua 3 loai trong d6 loai O. viverrini da dugc xac dinh
toan bo chudi nucleotide chira toan phin ving IGS;
ctia loai C. sinensis chi c6 mot phan IGS duoc giai
trinh tu; con cua loai O. felineus con thiéu tit ca
vung IGS nay.

Lé Thanh Hoa et al.

D6 dai gen va vung giao gen ciia cac loai O.
viverrini, O. felineus va C. sinensis

Dua trén mot s6 cong bé trudc diy vé rDNA cua
mot sd loai san det (Briscoe ef al., 2016; Le et al.,
2017) va dir liéu rDNA da dugc phan tich cong bd
trong Ngéan hang gen, ching t6i da xac dinh dugc
kich thudc va vi tri cuia ting gen/vung giao gen trong
rTU cua timg loai bao gdm gen 18S, ving giao gen
ITS1, gen 5.8S, ving giao gen ITS2, gen 28S va
vung ngoai bién IGS (Bang 2).

Hinh 1. Dién di kiém tra mot s san phdm PCR dai dién tlr cadc mau nghién ciru trén agarose 1%. M: chi thi DNA A(HindIII)
1,4,7,9: C. sinensis; 2, 5, 8: O. felineus; 3, 6, 10, 11: O. viverrini.

_ Bang 2 cho thiy, cac gen ribosome cua ca 3 loai
déu c6 do dai hoan toan giong nhau, cu thé: 1.991 bp
& gen 18S, 157 bp 6 gen 5.8S va 4.190 bp & gen 28S.

Tuy nhién, d§ dai ving giao gen ITS & mdi loai
la khac nhau:

- Vung giao gen ITS1 & O. viverrini 1a 643 bp, &
O. felineus 1a 632 bp va & C. sinensis 1a 654 bp. Vung
giao gen ITS1 cua Opisthorchis spp. (O. viverrini va
O. felineus) chira 2 cau trac lap lién ké (tandem
repeat) c6 d dai 48 bp va cia loai C. sinensis chira 47
bp ctia mdi mot céu trac lip (Bang 2).

- Vung giao gen ITS2 ¢ 2 loai, O. viverrini va O.
felineus thudc chi Opisthorchis déu c6 do dai 294 bp;
& loai C. sinensis (chi Clonorchis) 1a 300 bp. Tat ca
chudi nucleotide ITS2 & ca 3 loai déu khong co ciu
trac lap.

- Ving IGS ndm ¢ dau cudi 3’ cua rDNA déu
chua xac dinh chinh xac, ¢ loai O. viverrini la
khoang 564 bp, ¢ loai C. sinensis 1a khoang 309 bp,
méi duge mot phan, nhung chua phai 1a chudi cudi
cung, do san phim PCR cua ving nay c6 nhidu do
dai khac nhau. Vung IGS cua loai O. felineus chua
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thu nhan dugc hoan toan.
BAN LUAN

Trong nghién ctru nay, céu tric, sip xép gen va
vung giao gen trong don vi sao chép gen rDNA hay
rTU cua 3 loai O. viverrini, O. felineus va C.
sinensis, 1a cac loai san 14 gan nho gay bénh trén
nguoi, dd dugc trinh bay. Chudi nucleotide di thu
nhan c¢6 d6 dai bao phi gin hét rDNA va céc
gen/vung gen chinh da dugc xac dinh. B¢ dai gen
18S 1a 1.991 bp va 28S 14 4.190 bp, khoang 4,1 — 4,5
kb nhu cong bd & cac loai san det khac (Blair et al.,
2006; Zheng et al., 2014; Briscoe et al., 2016; Le et
al.,, 2017). Gen 5.8S va cac vung giao gen (ITS1 va
ITS2), ciing nhu mot phan IGS ciing di dugc xac
dinh. Chudi nucleotide ciia cac gen ribosome chinh,
18S va 28S dugc sir dung trong so sanh chudi thuc
hién nghién ciru mdi quan h¢ vé loai trong mot ho va
trong mot 16p (class) phan dinh rd rang va tin tudng
vi tri phén loai cta cac loai vdi nhau (Olson et al.,
2003; Lokyer et al., 2003; Thaenkham et al., 2011;
Dao et al., 2017; Le et al., 2017). Viéc st dung don
phuong chudi gen ribosome hodc cing két hop véi
phan tich gen ty thé da gitip viéc phan loai, chin
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doan, nghién ctru pha hé va tién hoa, cling nhu dich  chung va ky sinh trung noéi riéng, chinh xac hon, rd
te hoc phan tir va di truyén quan thé cua céac loai n6i  rang hon, dac biét la nhiing loai méi hodc loai lai.

Bang 2. Vij tri clia gen ribosome va vung giao gen trong don vi sao chép gen (rTU) cta cac loai O. viverrini (7.839 bp), C.
sinensis (7.601 bp) va O. felineus (7.261 bp).

Gen/ Vitri Chutricl3p D6 dai(bp) Giaogen (bp)  Ghichu
Vung giao gen (5'->3")
O. viverrini GenBank:
(7.839 bp) (dang dang ki)
18S 1-1991 1991 0] Gen ribosome
ITS1 1992-2634 643 +65 65 bp dén ITS1-RP1
2057-2104 ITS1-RP1 48 +2 Céu truc 1&p
2107-2154 ITS1-RP2 48 +480 Céu truc 1&p
5.8S 2635-2791 157 0] Gen ribosome
ITS2 2792-3085 294 0 Khoéng co lap
288 3086-7275 4190 0 Gen ribosome
IGS 7276-7839 564 Két thuc
O. felineus GenBank:
(7.261 bp) (dang dang ki)
18S 1-1991 1991 0 Gen ribosome
ITS1 1992-2623 632 +65 65 bp dén ITS1-RP1
2057-2104 ITS1-RP1 48 +2 Céu truc l&p
2107-2154 ITS1-RP2 48 +469 Céu truc l&p
5.8S 2624-2780 157 0 Gen ribosome
ITS2 2781-3071 294 0 Khoéng co lap
288 3072-7261 4190 0 Gen ribosome
IGS --//]--- Con thiéu
C. sinensis GenBank:
(7.601 bp) (dang dang ki)
18S 1-1991 1991 0 Gen ribosome
ITS1 1992-2645 654 +66 66 bp dén ITS1-RP1
2058-2104 ITS1-RP1 47 +3 Céu truc 1&p
2108-2154 ITS1-RP2 47 +491 Céu truc 1&p
5.8S 2646-2802 157 0 Gen ribosome
ITS2 2803-3102 300 0 Khoéng co lap
288 3103-7292 4190 0 Gen ribosome
IGS 7293-7601// 309 Mét phan

RP: repeat (chubi l&p)

C6 hai cau trac lip trong ITS1 (mdi don vi 1a 47  chit da hinh ngi lodi va cac cdu tric lip c6 sé lugng
bp hodc 48 bp) & ca 3 loai O. viverrini, O. felineus va  va d§ dai khac nhau, nhu & cac ho Schistosomatidae,
C. sinensis, di dugc tim thdy. Didu nay cho thdy, Opisthorchiidae, Heterophyidae,
cling nhu mot sb loai & cac ho khac, ving giao gen  Paramphistomatidae va nhidu ho khac (Lockyer et
ITS cua san det c6 chira trinh tu nucleotide c6 tinh  al., 2003; Van et al., 2009; Tatonova et al, 2012;
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Zheng etal.,2014; Le et al., 2017). Diéu nay khuyen
céo vé sy than trong khi sir dung chudi ITS d& xéac
dinh ngi va ngoai loai, vi chiing thyc sy khong thich
hop khi phan tich pha hé & muc d¢ tién hoa cao, do
sw cb mit ciia cac cdu trac 1dp lam thay ddi so sanh
va dg tin tuong (Blair et al., 2006; Tatonova et al.,
2012; Le et al., 2017). Tuy nhién, chudi gen 18S va
28S (phan dau 5°) 1a ¢6 thé xem xét phén tich pha hé,
do trong chudi 18S va 28S khong c6 ciu triic lap va
chi ¢6 cac sai khac c6 tinh chét chi thi phan tir phan
biét loai (Olson et al, 2003; Blair et al, 2006;
Thaenkham et al., 2011; Le et al.,, 2017; Dao et al.,
2017).

Mic du vay, chudi nucleotide clia cic ving giao
gen ITS1 va ITS2 da c6 nhing dong gop. nhit dinh
trong phén loai lam sang to di truyén quéan thé bén
canh két hop phan tich hinh thai hoc va nudi cdy
(Weider et al., 2005; Blair, 2006; Tatonova et al.,
2012; Blair et al., 2016).

Chi thi phén tir ¢6 ngudn gdc tir hé gen ty thé va
nhan té bao, trong d6 co cac chudi gen va ving giao
gen cua don vi sao chép gen dang dugc thu nhan
nagyf cang nhiéu va dang dugc st dung ngiy cang
rong rdi va tin twong, ké ca & dong vat bac cao va
thip. P6i voi nganh ky sinh tring, do tinh cap thiét
cua két hop xéac dinh hinh thai hoc va phan t, c6 rat
nhiéu nghién ctru xac 1ap dir liéu va tan dyung chi thi
phan tir dé c6 nhimng nghién ctru tién héa va phan
loai chinh xac.

KET LUAN

Pon vi sao chép ribosome cia cac loai C.
sinensis (ching Csin-NH-VN, Viét Nam), O.
viverrini (chung Oviv-PY2-VN, Viét Nam) va O.
felineus (Ofel-UstTula-RU, Nga) da dugc thu nhan,
xac dinh cdu tric, kich thudc gen/ving gen. D¢ dai
cua tung gen (18S, 5.8S, 28S) ¢ ca 3 loai la nhu
nhau; tuy nhién vung giao gen (ITSI va ITS2) cia
cac loai O. viverrini, O. felineus va C. sinensis 1a
khac nhau; trong d6 ITS1 ciia tat ca 3 loai déu chira 2
clu tric ldp (47-48 bp/mdi loai) va ITS2 khong cb
céu trac lp. Tinh da hinh trong ITS1 do ¢6 chua s6
lugng va kich thudc cac cAu tric lap khac nhau,
khuyén cao can than trong khi sir dung phén tich pha
hé & mic do tién hoa cao do ching co thé lam thay
d6i so sanh chudi va do tin tuong quan hé loai. Xac
dinh va phan tich chudi nucleotide DNA ribosome &
3 loai san la gan nhd va céac loai ky sinh trung khac
la can thiét cho nghién ciru chan doan, pha hé, phan
loai va dich t& bénh.
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UNITS OF SMALL LIVER FLUKES, OPISTHORCHIS VIVERRINI, O. FELINEUS AND
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SUMMARY

Opisthorchiasis is a zoonotic parasitic infection caused by small liver fluke species, Opisthorchis viverrini,

O. felineus and Clonorchis sinensis, in the family Opisthorchiidae. Vietnam has both species, of which C.
sinensis is distributed in the northern and O. viverrini in the central provinces. In addition to the mitochondrial
genomes, the ribosomal DNA sequences (rDNA) of these species are highly needed to obtain for providing
molecular markers in species identification, classification, phylogeny and evolutionary studies. In this study,
the near/complete nucleotide sequences of ribosomal transcription units (rTU) from O. viverrini (Vietnamese
sample), O. felineus (Russian sample) and C. sinensis (Vietnamese sample) were analyzed. All rTUs for three
species were determined, which is 7,839 bp for O. viverrini, 6,948 bp for O. felineus and 7,296 bp for C.
sinensis containing structures of 18S, ITS1, 5,8S, ITS2 and 28S. The IGS region was not obtained for all three
species. In all three species, sequence analysis revealed 2 tandem repetitive elements of 47-48 bp/each in ITS1
but not in ITS2. The nucleotide sequences of 18S, ITS1, ITS2 and 28S are valuable ribosomal markers that this
study provides for diagnosis, identification, taxonomic classification and population genetics. In conclusion,
the rTU sequences for the three species of the family Opisthorchiidae have been identified and provides
molecular markers for the use of phylogenetic analysis for species/family classification in the superfamily
Opisthorchioidea and the class Trematoda.

Keywords: Ribosomal transcription unit (tTU); Clonorchis sinensis; Opisthorchis viverrini; O. felineus;
rDNA sequence; phylogeny
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