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TOM TAT

Taenia hydatigena la loai san day ky sinh & ché, c6 y nghia quan trong trong thd y do 4u tring Cysticercus
tenuicollis gay thiét hai kinh t& dang ké& & vat chu trung gian. Nghién ctru ndy nham dinh danh va danh gia dac diém
di truyén cta T. hydatigena ky sinh & ché tai Ha N6i dwa trén hai chi thj ty thé cox1 va 12S rRNA. San day trwéng
thanh dwoc thu thap, chiét tich DNA, khuéch dai gen bing PCR va giai trinh tw. Két qua cho thay cac trinh ty cox1
va 12S rRNA c6 do twong déng 100% véi céc trinh tw tham chiéu trén GenBank, xac nhan mau nghién ctu la
T. hydatigena. Dya trén 100 trinh tw gen cox1 va 104 trinh tw gen 12S rRNA, nghién ctu xac dinh duoc lan lwot 13
va 49 haplotype. Chi sé da dang di truyén cho thdy gen 12S rRNA c6 mirc d6 bién di cao hon gen cox1 (Hd = 0,863
S0 v&i 0,442; © = 0,068 so v&i 0,020). Mang luéi haplotype c6 c4u tric hinh sao véi mét haplotype trung tam chiém
wu thé, goi y sw mé rong quan thé gan day tir ngudn gbc chung. Bén canh dé, xuét hién mét vai haplotype phan tach
thanh cum di truy&n riéng, phan anh sy phan hoa di truy&n cua loai nay. Két qua nghién ctu cung cap di¥ liéu quan
trong cho céac nghién ctru dich t& hoc phan t&r ctia T. hydatigena.

T khoa: 12S rRNA, cox1, chd, haplotype, Taenia hydatigena.

Molecular Identification and Genetic Characterization of Taenia hydatigena Tapeworms
Based on the Mitochondrial Markers cox1 and 12S rRNA

ABSTRACT

Taenia hydatigena is a tapeworm species parasitizing dogs and is of important veterinary significance because
its larval stage, Cysticercus tenuicollis, causes considerable economic losses in intermediate hosts. This study aimed
to identify and evaluate the genetic characteristics of T. hydatigena parasitizing dogs in Hanoi based on two
mitochondrial markers, coxl and 12S rRNA. Adult tapeworms were collected, followed by DNA extraction, PCR
amplification, and sequencing. The obtained cox1 and 12S rRNA sequences showed 100% nucleotide identity with
reference sequences deposited in GenBank, confirming the species as T. hydatigena. Based on 100 cox1l gene
sequences and 104 sequences of 12S rRNA gene, a total of 13 and 49 haplotypes were identified, respectively.
Genetic diversity indices indicated that the 12S rRNA gene exhibited a higher level of variation than the cox1 gene
(Hd = 0.863 vs. 0.442; © = 0.068 vs. 0.020). The haplotype network displayed a star-like structure with one dominant
central haplotype, suggesting a recent population expansion from a common ancestor. In addition, several
haplotypes formed distinct genetic clusters, indicating genetic differentiation of this species. The findings provide
important molecular data for future epidemiological studies of T. hydatigena.

Keywords: 12S rRNA, cox1, dog, haplotype, Taenia hydatigena.

(1981). T. hydatigena phan bé rong rii trén toan
thé& gi6i. Ché va cac dong vat an thit thude ho

Taenia hydatigena lan dau tién dugc m6 td  Canidae 1a vat cht chinh (Soulsby, 1982), déi
béi Pallas (1766), sau d6 phan loai b6i Verster  khi ghi nhan thay ¢ méo (Karamon & cs., 2019).
(1979) va dugc miéu ta boi Edwards & Herbert ~ Vat chu trung gian cua 7T. hydatigena rat da

1. DAT VAN DE
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dang, bao gbm dong vat nhai lai (dé, ciiu, trau,
bd), ngua va lon (Nguyén Thi Kim Lan & cs.,
2011; Nguyen & cs., 2016; Abbas & cs., 2021;
El-Beskawy & cs., 2021; Ng-Nguyen & cs.,
2021; Wakid & Alsulami, 2022; Karakoc & cs.,
2024). Cac vat chu nay bi nhiém khi &n phai
tring ch@ia phoi sdu moéc (oncosphere). Trong
vat chti trung gian, oncosphere phat trién thanh
au trung giy nhiém goi 1a Cysticercus
tenuicollis, thuong ky sinh 6 mang bung va
mang treo rudt, gan, ddi khi dudc tim thay &
phdi, than, néo, budng tring, ti cung, 6ng dan
tring, ¢ ti cung va Am dao (Scala & cs., 2015).

Ty 1& luu hanh Taenia hydatigena 6 ché rat
bién dong (0,7-89,5%) tuy thuodc vao khu vuc dia
1y va phuong phap chén doan. Nhiéu nghién ctiu
cho thay ty 1&é nhiém &u trung C. tenuicollis &
vat chu trung gian nhu dé va cttu kha cao tai
nhiéu khu vuc trén thé giéi, gbm 63,9% & chau
Phi (Wondimu & cs., 2011), 55,5% & chau A
(Oryan & cs., 2012), 39% 6 Nam My (Morais &
cs., 2017) va 14,6% & chau Au (Scala & cs.,
2015). Mic du T. hydatigena khéng phai ky sinh
trung lay truyén sang ngudi, nhung 4u trung C.
tenuicollis gy thiét hai kinh t& dang ké do lam
gidm gia tri phtu tang va gay chét § dong vat non
(Wondimu & cs., 2011; Scala & cs., 2015; Scala
& cs., 2016).

Tai Viét Nam, T. hydatigena da dugc ghi
nhan & ché véi ty 1é luu hanh 4,99-35,14% tai
mot s6 khu vuc nhu TAy Nguyén, dong bing
song Ctiu Long va Phi Tho (Nguyén Thi Kim
Lan & cs., 2011; Nguyén Phi Béng & cs., 2018,
Ng-Nguyen & cs., 2021). Lgn duge xem la vat
cht trung gian quan trong, véi ty 1& nhiém &u
trung C. tenuicollis dao dong tu 18,0-31,8%
(Huan, 1994; Nguyén Thi Kim Lan & cs., 2011;
Nguyen & cs., 2020). Nghién ctiu truéc day chu
yéu st dung k§ thuat sinh hoc phan ti nhu PCR
(polymerase chain reaction) dé dinh danh ky
sinh trung, tuy nhién chua c6 nghién ctiu nao
danh gia su da dang di truyén ctia loai san day
nay 6 Viét Nam.

Mac du cac phuong phap dua vao DNA
thuong khong dudc st dung trong viéc kiém soat
sat sinh, nhung ching 14 céng cu can thiét dé
hiéu r6 hon ban chat va y nghia caa su da dang
di truyén gitta céc ca thé trong cing mot loai,
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dac biét khi ching ky sinh § cac vat cht khac
nhau (Lavikainen & cs., 2013). Bén canh do,
phan tich trinh tu DNA ciac mau san day trudng
thanh T. hydatigen va &u trung C. tenuicollis
gidp 1am sang t6 mo hinh luu hanh cta ky sinh
trung nay gitia vat chu chinh va vat chu trung
gian ctia ching, ti d6 gép phan x4y dung chién
lugc kiém soét hiéu qua (Abbas & cs., 2021). Dit
liéu trinh tu DNA ty thé dugc st dung rong rai
dé xac dinh c&u trdc di truyén cta quin thé
dong vat, trong d6 c¢6 san day ho taniidae, do c6
ty 1é tai t6 hop thdp. Bén canh dé, ching con
h#iu ich trong nghién cttu méi quan hé tién hoa
gitta cac nhém phéan loai va cé gia tri trong viéc
phén biét cac loai san day ky sinh (Jibat & cs.,
2008; Liu & cs., 2012; Li & cs., 2013). Vi vay,
nghién citu nay dudc tién hanh nham dinh danh
va so sanh su da dang di truyén -cua
T. hydatigena thu dugc ti ché6 tai Ha Néi véi cac
phan lap T. hydatigena tham khdao dua vao hai
chi thi phan ti ty thé 1a cox1 va 12S rRNA.

2. PHUGONG PHAP NGHIEN CUU
2.1. Vat liéu

San day trudéng thanh thu dude tit co sé giét
md ché tai khu vuc chg Bin, x4 Pa Tén, huyén
Gia Lam (nay la xa Gia Lam) vao thang 02 nam
2020 va céc cd s6 giét mé ché tai khu vuc Nam
Tu Liém, thanh phé Ha Noi tit thang 11 nim
2024 dén thang 04 nam 2025. San sau khi phan
lap ti rudt ché dude rta sach nhiéu lan trong
nude sinh 1y dé loai bo tap chédt. Sau d6 ching
dudc bao quan trong con 70%.

2.2. Phuong phap nghién ctu

2.2.1. Chiét tach DNA

DNA dugc chiét tach bang bo kit thuong
mai (BioFact, Daejeon, Han Qudc). Khodng
50mg mo cat tit san day trudng thanh, st dung
dao phau thuat vo trung, dugc chuyén vao 6ng
Eppendorf 1,5ml. Quy trinh chiét tach dudc thuc
hién theo huéng din ctia nha san xuit, véi mot
diéu chinh nhé & buéc ly gidi t& bao: thay vi a 10
phut theo huéng dan, mau dugc u trong 30 phut
nham dam bao qua trinh phan huy t& bao dién
ra hoan toan.
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2.2.2, Phan tng khuéch dai gen

Phan tng (Polymerase Chain Reaction -
PCR) dugc sti dung dé khuéch dai mot phan
doan gen ty thé chytochrome ¢ oxydase subunit
1 (cox1) va 12S ribosomal RNA (12S rRNA) véi
kich thu6c mong dgi tuong tng la 450bp va
380bp. Trinh tu ciap mdi st dung trong nghién
ctiu dugc trinh bay tai bang 1. Thanh phan
phan ting PCR goém 15ul Master mix 2X (Phusa
Biochem, Viét Nam), 0,75ul cho méi loai moi
xudi va moi ngude (néng dd cudi cung cua modi
dat 0,4mM) (Phusa Biochem, Viét Nam), 11,5ul
nuéc tinh khiét (DW-distilled water) va 2ul
DNA khuén. Diéu kién khuéch dai cua phan
ting PCR déi véi gen coxl nhu sau: bién tinh
ban dau 6 94°C trong 5 phit; 30 chu ky gom
94°C trong 30 gidy, 55°C trong 30 giady, 70°C
trong 30 gidy; buéc kéo dai cudi cung 6 72°C
trong 5 phit (Bowles & cs., 1992). D61 véi gen
12S rRNA: 95°C trong 5 phit; 50 chu ky gom
55°C trong 90 gidy, 73°C trong 2 phut; 72°C
trong 5 phut (Dinkel & cs., 1998).

Két qua cta qua trinh khuéch dai gen dugc
kiém tra bang cach dién di trén thach 1% (b8
sung chat nhuém DNA - GelRed (Biotium,
Fremont, CA)) ¢ diéu kién 135V trong 30 phiit.
Kich thude cia san pham PCR dugc udc tinh st
dung thang 100bp (BioFact, Daejeon, Republic
Korea).

2.2.3. Giai trinh tu gen, xdy dung cAdy phat
sinh loai va danh gia su da dang di truyén
(haplotype)

San phdm PCR dudc giai trinh tu hai chiéu
st dung cting cip moéi trong phan ing PCR. Qua
trinh gidi trinh tu dugc thuc hién bdi cong ty 1st
BASE (Selangor, Malaysia). Trinh tg¢ DNA thu
duge sé duge xt Iy bing phan mém BioEdit va

so sanh véi cac trinh tu dudc cong bd trén ngan
hang gen théng qua cong cu tim kiém Blast.

Cay phat sinh loai duge x4y dung dua theo
thuat toan Maximum likelihood véi 1.000 1an
lip lai trén phan mém MEGA X phién ban
v10.0.05 (Kumar & cs., 2018).

Dii lidu sau d6 tiép tuc dugdc chinh stia va
phan tich trén phan mém DnaSP v6.12.03
(Rozas & cs., 2017). Mang ludi haplotype dudgc
xdy dung bang phin mém PopArt dua trén
thuat toan median-joining (Network software
v6.12.03; Fluxus Technology Ltd.) (Bandelt &
cs., 1999).

Pé danh gia diac diém di truyén cuaa
T. hydatigena, 100 trinh tu gen coxl va 104
trinh ty gen 125 rRNA bao gom trinh tu tu
nghién ciu va céac trinh tu tham khao dugc 14y
ti ngdn hang gen (GenBank) thong qua cong cu
tim kiém NCBI (National
Biotechnology Information) dudc st dung dé

Center for

phéan tich mang luéi haplotype.

3. KET QUA NGHIEN CUU

3.1. Két qua dinh danh san day Taenia
hydatigena ky sinh & méo dya vao trinh ty
doan gen cox1 va 12SrRNA

Trong qua trinh thu mau tai cac co s6 giét
mé ché, ching t6i chi thu dude mot mau san day
trudng thanh tai chg Bun (Pa Tén, Gia Lam, Ha
Noi) ¢6 dic diém hinh thai phu hgp véi giong
Taenia. K&t qua PCR cho thdy doan gen cox1 va
12S rRNA dugdc khuéch dai thanh coéng véi kich
thuéc tuong ting 14 khoang 450 va 380bp. Sau
khi xt 1y dit lidu giai trinh ty bing phin mém
BioEdit, thu dugc doan trinh tu c6 chiéu dai 444
va 374bp tuong tng véi gen cox1 va 12S rRNA.

Bang 1. Théng tin cac cip méi st dung trong nghién ciu

Tén gen Trinh tw cac cap mdi Kich thwéce (bp) Tai liéu tham khao

coxl JB3: 5-TTTTTTGGGCATCCTGAGGTTTAT-3’ ~ 450 Bowles & cs. (1992)
JB4.5: 5-TAAAGAAAGAACATAATGAAAATG-3

12S rRNA P60F: 5-TTAAGATATATGTGGTACAGGATTAGATACCC-3 ~ 380 Dinkel & cs. (1998)

P375R: 5-AACCGAGGGTGACGGGCGGTGTGTACC-3’
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So sanh véi cac trinh tu trén ngdn hang gen
cho th4y trinh ty gen cox1 thu dudc c6 do tuong
dong nucleotide dat 100% véi cac trinh tu mang
mi s6 MW316681, MW323443, MW336933 va
MN478491. Bén canh d6, trinh tu gen 12S
rRNA ciing c6 d6 tuong dong nucleotide dat
100% v6i cac trinh tu c6 ma s6 AB027135 va

FJ608745. Ngoai ra, dua trén phan tich ciy
phat sinh loai (Hinh 1A va B), miu san day
trong nghién ctu dugc dinh danh la Taenia
hydatigena. Hai trinh tu thu dugc ti nghién ctiu
nay da dudc ndp lén Ngan hang Gen (GenBank)
va dudc cdp ma sb truy cap PZ142488 ddi véi
gen cox1 va PZ195890 d6i véi gen 12S rRNA.

PV931523 Taenia hydatigena
PV857721 Taenia hydatigena
KT258026 Taenia hydatigena
63| MW336933 Taenia hydatigena
— MW316681 Taenia hydatigena
MW323443 Taenia hydatigena
MN478491 Taenia hydatigena
KT258027 Taenia hydatigena
@ This study Taenia hydatigena
0Q317830 Taenia hydatigena
0Q317768 Taenia hydatigena
0Q317785 Taenia hydatigena
0Q317806 Taenia hydatigena
0Q317807 Taenia hydatigena
0Q317817 Taenia hydatigena
0Q317825 Taenia hydatigena
0Q317826 Taenia hydatigena
0Q317828 Taenia hydatigena
40, 0Q317783 Taenia hydatigena
_‘_{ 0Q317786 Taenia hydatigena
0Q317813 Taenia hydatigena
0Q317772 Taenia hydatigena
53| 0Q317815 Taenia hydatigena
0Q317769 Taenia hydatigena
0Q317771 Taenia hydatigena
6b | 0Q317793 Taenia hydatigena
0Q317794 Taenia hydatigena
0Q317778 Taenia hydatigena
0Q317801 Taenia hydatigena
16 | 0Q317834 Taenia hydatigena
7_|_OQ317767 Taenia hydatigena
0Q317824 Taenia hydatigena
— 0Q317789 Taenia hydatigena

N

0Q317770 Taenia hydatigena

58 { 0Q317816 Taenia hydatigena

w

P! 0Q317832 Taenia hydatigena
— 0Q317835 Taenia hydatigena
— 0Q317776 Taenia hydatigena
0Q317781 Taenia hydatigena
L 0Q317808 Taenia hydatigena

0Q317774 Taenia hydatigena

g9 ' 0Q317831 Taenia hydatigena

—
0.02

PX232712 Hydatigera taeniaeformis

Ghi chi: Trinh tu vdi ky hidu vong tron dé dic 1a trinh tir thu dugc tit nghién ciiu.

Hinh 1A. CAy phat sinh loai ctia Taenia hydatigena dugc xay dung

dva vao trinh ty cac doan gen coxI st dung thuat toan Maximum likelihood
vé6i 1.000 1an lip lai trén phan mém MEGA X
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AB787550 Taenia hydatigena MNG
AB793740 Taenia hydatigena MNG
AB704400 Taenia hydatigena JPN
AB031352 Taenia hydatigena JPN
KU750812 Taenia hydatigena IRN
KX084714 Taenia hydatigena IRN
JQ717242 Taenia hydatigena IRN
JQ717229 Taenia hydatigena IRN
JQ717230 Taenia hydatigena IRN
JQ717236 Taenia hydatigena IRN
JQ717218 Taenia hydatigena IRN
JQ717219 Taenia hydatigena IRN
JQ717214 Taenia hydatigena IRN
JQ717210 Taenia hydatigena IRN
FJ608746 Taenia hydatigena ITA
KU671392 Taenia hydatigena EGY
JQ717213 Taenia hydatigena IRN
JQ717232 Taenia hydatigena IRN
g4 | JQ717233 Taenia hydatigena IRN
KX081070 Taenia hydatigena IRN
KU671393 Taenia hydatigena EGY
KU671394 Taenia hydatigena EGY
30| KUB71396 Taenia hydatigena EGY
JQ717216 Taenia hydatigena IRN
KU671391 Taenia hydatigena EGY
KU671390 Taenia hydatigena EGY
KU671389 Taenia hydatigena EGY
KU671388 Taenia hydatigena EGY

63| JQ717231 Taenia hydatigena IRN

KX094336 Taenia hydatigena IRN
KJ591571 Taenia hydatigena AUS
KJ591569 Taenia hydatigena AUS
FJ608745 Taenia hydatigena ITA
@ This study Taenia hydatigena VNM
AB027135 Taenia hydatigena JPN
KU745526 Taenia hydatigena IRN
AB793739 Taenia hydatigena JPN
—| —— AB787549 Taenia hydatigena MNG
65 97! AB793738 Taenia hydatigena MNG
KU671395 Taenia hydatigena EGY
62, JQ717239 Taenia hydatigena IRN
JQ717240 Taenia hydatigena IRN
JQ717241 Taenia hydatigena IRN
50 JQ717243 Taenia hydatigena IRN
JQ717234 Taenia hydatigena IRN
—— JQ717238 Taenia hydatigena IRN
KJ591570 Taenia hydatigena AUS
JQ717245 Taenia hydatigena IRN
JQ717247 Taenia hydatigena IRN

KF362126_Taenia saginata

—
0.01

Ghi chu: Trinh tu véi ky hiéu vong tron dé dic Ia trinh tir thu dugc tit nghién ciiu.

Hinh 1B. CAy phat sinh loai ctia Taenia hydatigena duge xay dung
dua vao trinh tu cac doan gen 12S rRNA st dung thuit toan Maximum likelihood
vé6i 1.000 1an lip lai trén phan mém MEGA X

tich, xac dinh dudc 13 haplotype v6i 144 vi tri
da hinh (Bang 2, Hinh 2A va B). Nhin chung,
cac haplotype (Hap) dudc chia thanh 2 cum
chinh, trong @6 Hap_3 chiém wu thé véi s lugng

3.2. Phan tich mang luéi haplotype va cac
chi s6 da dang di truyén cta Taenia
hydatigena dva vao doan gen coxl1

Trong t6ng s6 100 trinh tu doan gen cox1 c6
chiéu dai 294 nucleotide dugdc dua vao phan

cac trinh tu 1a cao nhat (gém c6 74 trinh tu,
trong d6 c6 trinh tu thu duge ti nghién cttu nay,
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chiém 74,00%); cum haplotype chinh thi 2 gom
c6 11 trinh tu 1a Hap_01 (chiém 11,00%). Bén
canh d6, su ton tai cia mot vai haplotype biét
lap véi s6 lugng mau it hon (hap_2 va hap_13).
Mang luéi haplotype quan sat dude c6 cau tric
hinh sao véi Hap_1 & vi tri trung tdm va céac
haplotype khéc lién két xung quanh.

Dang chu y, cac haplotype khéng cho thay
tinh dic hiéu ro rang theo vat chu, hap_3 bao
gom cac trinh tu phan lap ti 6/7 loai vat chu
dugc dua vao phan tich (Hinh 2A). Dong thoi
haplotype nay ciing cho thay céac trinh tu c6
ngudn goc ti nhiéu vung dia 1y khac nhau (3/4
chéu luc) (Hinh 2B).

Phan tich cac chi s6 da dang di truyén cho
thdy quan thé T hydatigena c6 da dang
haplotype & miic trung binh thap (Hd = 0,442),
cho thay x4c sudt hai trinh tu bat ky khac nhau
vé haplotype khong cao; déng thoi da dang
nucleotide 6 miic trung binh (n = 0,020); gia tri

K = 5,960 cho thay s6 sai khac nucleotide trung
binh gifia c4c trinh tu chi khoang 5-6 nucleotide.

3.3. Phan tich mang lud6i haplotype va cac
chi s6 da dang di truyén cua Taenia
hydatigena dua vao doan gen 12S rRNA

Téng s6 104 trinh tu tit doan gen 12S rRNA
c6 d6 dai 281bp dude dua vao phéan tich da xac
dinh dugc 49 haplotype (H) v61 99 vi tri da hinh
(S) (Bang 3). Mang luéi haplotype cho thay su
tén tai cia hai cum di truyén chinh: cum tht
nhit tap trung quanh haplotype trung tam
(Hap_1) va cac haplotype xung quanh tao thanh
cdu tric hinh sao. Trong d6 hap_1 chu yé&u bao
gdm cac mau tu ciiu (38/104 trinh tu, chiém
36,5%) va dé (14/104, chiém 13,5%) va c6 1 trinh
tu phan lap ti ché va d6 1a trinh ty thu duge tu
nghién c@u nay; cum thd hai bao gém chu yéu
cac mau ti ché. Hai cum di truyén nay cach biét
bdi khoang cach dot bién 16n (Hinh 3).

Bang 2. Cac chi s6 da dang di truyén ctia Taenia hydatigena

dya trén trinh ty nucleotide gen cox1 thu dugc trong nghién ctitu hién tai

va tif cac nghién citu da cong bé trén ngin hang gen

N S H

P (p) Hd K

100 144 13

0,020 0,442 5,960

Ghi chi: N: S6 Iugng trinh tu; S: S6 vi tri da hinh; H: S6 lugng haplotype; p: Pa dang nucleotide;
Hd: Pa dang haplotype; K: S6 sai khac nucleotide trung binh.

Hap_4

Hap_9

Hap_2

I Hap_13

1samgle

Goat

Sheep

Pig

Dog

Wild Boar
Small ruminant

[ 1 1 Jel JoT J

Deer

Ghi chi: Kich thudc ctia méi haplotype ty 1é thuan véi s6 lugng trinh tu, va mau sdc biéu thi ngudn géc theo vat

cht cua ting trinh tu dugc phan tich.

Hinh 2A. Mang luéi haplotype cua Taenia hydatigena
dugc xay dung tit cac trinh tu mot phan ctia gen cox1 (294bp)
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Hap_2

1 samgie

ASIA
EUROFPE
AMERICAS
AFRICA

ceoe®

Hap_6

Hap_11

Hap_8

Ghi chi: Kich thude cia mdi haplotype ty 1é thuan véi sé Iugng trinh tu, va mau sdc biéu thi theo nguén géc dia

ly cta tiing trinh tu dugc phan tich.

Hinh 2B. Mang luéi haplotype cua Taenia hydatigena
dudc xay dung tit cac trinh tu mot phan ctia gen cox1 (294bp)

Bang 3. Cac chi s6 da dang di truyén cua Taenia hydatigena
dya trén trinh tu nucleotide gen 12S rRNA thu dugc trong nghién cttu hién tai
va ti cac nghién citu di cong bo trén ngin hang gen

N S H

p (p) Hd K

104 99 49

0,068 0,863 19,01

Ghi chi: N: S6 Iugng trinh tu; S: S6 vi tri da hinh; H: S6 lugng haplotype; p: Pa dang nucleotide;
Hd: Pa dang haplotype; K: S6 sai khac nucleotide trung binh.

Phan tich cac chi s6 da dang di truyén cho
th4y, da dang haplotype cao (Hd = 0,863), trong
khi da dang nucleotide § mtic tuong do6i cao
(r = 0,068) cho thay mtc dd sai khac trung binh
dang ké gitia cac trinh tu. Diéu nay dudc cing
c6 thém nho gia tri K (K = 19,01) - s6 lugng
nucleotide sai khac trung binh gitta hai trinh tu
bat ky 14 19,01 nucleotide.

4. THAO LUAN

Taenia hydatigena 12 mot trong s6 cac loai
san day phan bd rong rai trén thé giéi. Vong doi

phat trién phtic tap véi su tham gia ctia vat cha
chinh 1a cac déng vat an thit thuéc ho Canidae
va vat chu trung gian 1a cac dong vat c6 xuong
song nhu dong vat nhai lai, lgn, d6i khi gip ca &
ngua (Nguyen & cs., 2016; Taylor & cs., 2007;
Abbas & cs., 2021). Mac du khong thudéc nhéom
ky sinh trung truyén lay tu dong vat sang
nguodi, sin day nay da gay thiét hai kinh t& dang
ké cho cac qudc gia chin nudi dé va ctiu phat
trién (Wondimu & cs., 2011; Scala & cs., 2015).
0] Viét Nam, T. hydatigena dudc bao céo 6 ché
v6i ty 1é nhiém 1a 4,99, 10,31 va 35,14%
(Nguyén Thi Kim Lan & cs., 2011; Ng-Nguyen
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& cs., 2021). Khac v6i nhiéu quéc gia trén thé
gi6i, vat chu trung gian ctia T. hydatigena & Viét
Nam 12 Ign va trau, bo. Ty 1& phat hién 4u trang
C. tenuicollis & cac vat chu nay tu 7,6 - 25,12%
(Nguyén Thi Kim Lan & cs., 2011; Nguyen &
cs., 2016; Ng-Nguyen & cs., 2021). Mic du mot
vai nghién ctu vé T. hydatigena 6 Viét Nam da
dude tién hanh, tuy nhién nhiing di liéu vé
phan ti caa T. hydatigena & khu viuc nay con
han ché&. Trong nghién ctu nay ching t6i chi
thu thap dugc mot san day trudéng thanh va hai
danh d&u ty thé 1a cox1 va 128 rRNA da dugc st
dung dé dinh danh va danh gia diac diém di
truyén cua T. hydatigena tli trinh tu phan lap
duge v61 cac trinh ty thu thap duge tu ngan
hang gen. Cac trinh ty thu duge tit nghién ctu

nay da dugc nop 1én ngan hang gen, lam dd liéu
tham khao cho cac nghién cttu k€ can.

Trong s6 cac chi thi phan ti ty thé duge st
dung @& dinh danh cting nhu danh gia dac diém
di truyén, cox1 dudc st dung kha phé bién trong
cic nghién ctu. Tinh dén thang 11 ndm 2020 c6
khodng 20 trong s6 30 nghién cttu st dung chi
thi nay dé dinh danh va danh gia dac diém di
truyén ctia T. hydatigena (Abbas & cs., 2021).
S6 lugng cac trinh tu gen coxl dude dua vao
phan tich dao dong tit 2 dén 100, véi s6 lugng
haplotype dudc xac dinh tu 2, 4, 8 va 9 tuy theo
modi nghién ctu. D61 véi gen 1285 rRNA, c6 2/30
nghién cttu st dung va mot trong s6 d6 xac dinh
6 haplotype khi sti dung chi thi nay (Abbas &
cs., 2021).

Ghi chi: Kich thuée ctia méi haplotype ty 16 thuan véi s6 lugng trinh tu, va mau sdc biéu thi nguén géc cia ting

trinh tu dugc phan tich

Hinh 3. Mang luéi haplotype cta Taenia taeniaeformis
dudc xay dung tit cac trinh tu mot phan ctia gen nadl (281bp)
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S6 lugng haplotype va cac chi s6 da dang di
truyén phu thudc dang ké vao sé lugng trinh tu
dua vao phan tich va do dai doan trinh tu su
dung (Yanagida & cs., 2012; Romig & cs., 2015).
Trong nghién ctu nay, 13 va 49 haplotype da
dudc x4c dinh tuong tGng véi s6 lugng trinh tu gen
cox1 va 12S rRNA 1a 100 va 104, d6 dai doan
trinh tu tuong ing 14 294 va 281 bp. T két qua
phan tich & trén cho thay, cac chi s di truyén
nhu s6 luong haplotype (H), da dang haplotype
(Hd), da dang nucleotide (n),
nucleotide trung binh (K) khi st dung gen
12S rRNA @& phan tich déu cao hon so véi gen
cox1. Diéu nay chiing t6 gen 12S rRNA thé hién
mtc do bién di di truyén cao hon so véi gen cox1.

s6 sai khac

Két qua nay tuong dong véi cac nghién ctu cua
Rostami & cs. (2015) va Abbas & cs. (2021).

Mic du khéng c6 day du thong tin trinh tu
cia san diy nay phan lap ti cac loai vat cha,
dac biét 1a 1gn va trau, bo, tuy nhién khi phan
tich mang luéi haplotype cua T. hydatigena dua
vao gen coxl thdy: khong c6 tinh d#c hiéu ro
rang theo vat chd, cing mét haplotype c6 thé
xuét hién cac trinh tu c6 ngudn goc tit nhiéu loai
vat cht khac nhau (Hinh 2A). Diéu nay phan
anh pham vi vat cha rong 16n cua
T. hydatigena, phu hgp v6i chu trinh sinh hoc
cia san day nay. Tuy nhién, khi st dung gen
128 rRNA cho két qua ngudc lai, da phan cac
trinh tu phan 1ap tit ché c6 khoang cach dot bién
rit xa véi cac trinh tu c6é ngudn goc tit cac loai
vat chu trung gian nhu cttu va dé (Hinh 3). Két
qua nay c6 dic diém tuong déng véi nghién ctu
cua Ohiolei & cs. (2021) khi 6ng tim thiy mot
nhém haplotype bao gém da s cac trinh tu
phan 1ap ti ché va nhém con lai chia da s6 cac
trinh tu phan lap tit ctiu, c6 thé goi ¥ xu huéng
lién két gitia kidu gen ky sinh triing véi vat cht
hodc su phan hoa quan thé lién quan dén vat
cht, méac du chua di bang ching dé khing dinh
tinh ddc hiéu vat chi. Két qua nay mot 1an niia
chting minh gen 12S rRNA thé hién miic d6 bién
di di truyén cao hon so véi gen cox1.

Bén canh d6, khi phan tich mang luéi
haplotype ctia Taenia hydatigena theo khu vuc
dia 1y, cac haplotype khong c6 su phan tach ro
rang, mot haplotype mang cac trinh tu c6 nguén

gbc tit nhiéu khu vuc (chau A, chau Au va chau
Phi), hodc mot haplotype dong vai tro 1a mét nit
trung gian quan trong két néi nhiéu haplotype vé
tinh c6 nguén goc dia 1y khac nhau (Hinh 3).
Diéu nay c6 thé lién quan dén su di chuyén, buén
ban dong vat va cac hoat ddng chan nubi, gop
phan lam lan truyén ky sinh trung giiia cac khu
viuc (Rostami & cs., 2015; Giannelli & cs., 2024).

Ohiolei & cs. (2021) cho rang: c6 thé ton tai
mot haplotype trung tdm hodc mdt haplotype
phan bd rong cua T. hydatigena van chua rd
rang. K&t qua trong nghién ciu st dung cac
trinh tu c6 nguodn goc ti nhiéu loai vat chu va
nhiéu khu vuc dia 1y khac nhau cho thay su tén
tai cia mot haplotype trung tdm véi nhiéu
haplotype xung quanh giéng cdu trdc hinh sao
giéng nhu trong nghién ctiu ciia Boufana & cs.
(2015). C4u tric dang hinh sao nay goi y su mé
rong quan thé gan day tit mot haplotype t6 tién
chung, v6i qua trinh tich lu§ cac dot bién thu
cdp theo thoi gian. Sy hién dién cua nhiéu
haplotype don 1é xung quanh haplotype trung
tdm cling phan anh mtc d6 da dang di truyén
cao, phu hop véi chi s6 Hd van da phan tich
(Bang 2 va 3). Tuy nhién, ching t6i quan sat
thay c6 mot vai haplotype c6 khoang cach rat xa
v6i cum haplotype chinh (gen coxI) va cac
haplotype duge tao thanh tit cac trinh tu dugc
phén lap ti cho (gen 12S rRNA), cac trinh tu nay
déu c6 ngudn goc tit chau A. Didu nay phan anh
¢6 thé c6 hai cum haplotype riéng biét dang ton
tai cia T. hydatigena, nguyén nhan c6 thé do su
véng mat ctua dong gen gitia hai nhém, din dén
su phan hoa di truyén (Ohiolei & cs., 2021).

5. KET LUAN

Nghién ctiu d& b6 sung dit liéu vé dinh danh
phan ti san diy Taenia hydatigena ky sinh 6
cho tai Viéet Nam thong qua hai chi thi phan ti
cox1 va 128 rRNA. Két qua phan tich dic diém
di truyén dua trén hai chi thi nay cho thay
T. hydatigena c6 miic d6 da dang di truyén
tuong déi cao, trong d6 gen 12S rRNA biéu hién
mtic do bién di 16n hon so véi gen cox1. Ngoai ra,
nghién ctu cling ghi nhan kha néng ton tai hai
cum haplotype riéng biét, ggi ¥ su phan hoa di
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truyén cua loai nay. Tuy nhién, can c6 thém cac
nghién ctu vé6i s6 lugng mau 16n hon (dic biét &
Viét Nam), tit nhiéu khu vyc dia ly va vat chu
khac nhau @& xac nhan gia thuyét nay.
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