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TOM TAT

Bénh giun diia & ché do Toxocara canis gay ra 1a bénh truyén 1ay tir dong vat sang ngudi. Poan gen
ty thé azp6 (598 bp) va gen nhan ITS2 (333 bp) cua 14 ching Toxocara sp di thu thap dugc tir chd nudi &
huyén Thuong Tin va Thanh Oai, Ha Noi. Két qua phan tich giai trinh ty, mirc twong dong vé nucleotide
cta 2 doan gen atp6 va ITS2 cia 14 chung Toxocara sp. néu trén so vai trinh ty nucleotide ctia cac doan
gen tuong tng clia cac loai giun diia khac da dwoc xdc dinh. Cy thé 1a: doi chiéu voi loai Toxocara canis
thi ty 1€ tuong déng gitta 2 doan gen atp6, ITS2 va cac doan gen tuong ung 1a (98,2-99,7%/ va 95,6 -100%);
véi loai T, cati, thi ty 1€ nay la 88,5-89,1% va 76,7-79,7%); voi loai T. malaysiensis thi ty 1€ nay 1a 86,8-
87,5% va 79,3-81,9%) va voi loai T. vitulorum, thi ty 1¢ nay 1a 83,2-88,1% va 80,2-80,6%.

Phan tich pha hé dya trén chi thi gen azp6 va ITS2 cho thiy ¢6 5 nhom giun diia riéng biét, trong do
nhém T, canis gdm c6 cac chung Toxocara sp trén ché cuia Viét Nam va cac chung tham chiéu thugc loai 7.
canis; 4 nhém con lai la cac nhom cta cac loai 7. cati, T. malaysiensis, T. vitulorum va Toxascaris leonina
(nhém ngoai hgp), tach biét hoan toan véi nhom 7. canis. Nhu vay, 14 chung Toxocara trén cho cua Viét
Nam dugc xac dinh thudc loai 7. canis. Két qua nghién ctru nay di cung cp thém hiéu biét vé loai giun
diia gy bénh trén cho & Viét Nam, gitp cho viée giam sat dich t& hoc trong cong dong ddi voi bénh cua
dong vat truyén lay sang ngudi nay tai Viét Nam.

Tur khoa: Cho, Toxocara canis, Phan loai, PCR, Gen ty thé atp6, Gen nhan ITS2, Pha hé.

Clarification of Toxocara canis in dog in Viet Nam by molecular biology method
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SUMMARY

Toxocara canis species causing toxocariasis in dog is a zoonosis. Mitochondrial gene segment-
atp6 (598 bp) and nuclear gene segment-ITS2 (333 bp) of 14 Toxocara sp strains were obtained
from the raising dogs in Thuong Tin and Thanh Oai districts, Ha Noi city. The result of comparison
on similarity level between the above atp6 and ITS2 nucleotide sequences of Toxocara sp in dogs of
Viet Nam and those of other Toxocara species was determined. The details were as follows: when
comparing with T. cati species, the similarity rate between the 2 above gene segments (atp6, 1TS2)
and the respective gene segments of this species was 98.2-99.7% and 95.6%-100%; similarly, this
rate was 88.5%-89.1% and 76.7%-79.7% when comparing with T. malaysiensis species; and 83.2-
88.1% and 80.2%-80.6% when comparing with T.vitulorum species.

Phylogenetic analysis basing on the genetic markers of atp6 and ITS2 genes indicated that there
were 5 distinct Toxocara groups. Of which, the T. canis group included the Toxocara sp group in dogs
of Viet Nam and the reference T. canis strains; The 4 other remaining groups including T. cati, T.
malaysiensis, T. vitulorum, and Toxascaris leonina (outside groups) were completely different from
the T. canis group. Thus, 14 Toxocara strains in dogs in Viet Nam in this study were identified to
belong to T. canis species. The result of this study provided further understandings for the Toxocara
species in dogs. It is a basis for epidemiological surveillance of this zoonotic toxocariasis in the
community in Viet Nam.

Keywords: Dog, Toxocara canis, Classification, PCR, Mitochondrial gene-atp6, Nuclear
gene-ITS2, Phylogeny.
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I. PAT VAN PE

Toxocara canis 1a loai chinh gay bénh giun
dtia cho (Toxocariasis). Day 1a bénh truyén lay
tur dong vat sang nguoi va dugc bao cdo xuét hién
& moi qudc gia trén thé gi¢i (Macpherson, 2013).

Ty 1& nhiém giun diia trén cho co thé 1én
toi trén 40% (Habluetzel va ctv, 2003). Trung
giun duoc thai ra ngoai gy nhiém méi truong
va nguy co lay nhlem sang nguoi (Dado va ctv,
2012), nhét 12 khi s6 luong ché nudi trong cong
ddng ngay cang nhidu nhu hién nay.

Viéc chan doan giun diia ¢ cho cha yéu dua
vao viéc nhdn dang trimg va giun trudng thanh.
Maic du vay, cho co thé nhiém cung mot luc 2
loai giun dlia 7 canis va T. cati (Antolova va
ctv, 2004), hodc T. canis va Toxascaris leonina
(Nguyén va ctv, 2012) ma viéc dinh loai trimg
ctia cac loai giun diia nay bang hinh thai hoc 1a
rat khé khin (Uga va ctv, 2000). Chinh vi vay,
phuong phap sinh hoc phan tor dya vao PCR
da duoc ap dung giup dinh loai chinh xac loai

giun dila nhiém v6i céc chi thi phan tir ¢6 thé 1a
rDNA cua hé gen nhan hodc c6 ngudn goc tir hé
gen ty thé (Li va ctv, 2007; Gasser, 2013).

O nguoi, mot trudng hop bi nhidém 4u tring
giun diia ch6 va ky sinh & mét duoc xac dinh
1a do T canis gy ra bang chi thi phén tur (De
va ctv, 2014). Tuy nhién, quan thé Toxocara spp
trén chd hoan toan chua dugc giam dinh phan
tur va liéu co dung 1a do loai T. canis gay ra hay
khong? Mot nghién ctru gan day tai 2 huyén
ngoai thanh Ha Noi cho thay, ty 1& nhiém giun
diia & cho 1a 37,7% va nguy co ngudi bi nhiém
giun diia cho 14 rat cao (Lan Anh va ctv, 2015).
Do vay, nghién ctru nay duoc thuc hién dé xac
dinh chinh xac loai giun diia gy bénh & cho
trén cac mau thu thap tai dia diém trén & Ha Noi
bang phwong phép sinh hoc phén ti.

II. NGUYEN LIEU VA PHUONG
PHAP

2.1. Nguyén liéu

Bang 1. Nguon goéc dia ly thu thap mau Toxocara & ché va cac chi thi di truyén

dwoc str dung trong xac dinh phan loai & nghién clru nay

ST kinpumae | Vpite | g | SnOE Lo duee
1 Tspdog-Hdtt(egg)-VN Thuong Tin/Ha Noi Tring* + v T. canis
2 Tspdog-Tdtt11(adu)-VN Thwdng Tin/Ha Noi TT v T. canis
3 Tspdog-Tdtt202(adu)-VN Thwong Tin/Ha NGi TT v T. canis
4 Tspdog-Tdtt208(adu)-VN Thwong Tin/Ha NJi TT \ T. canis
5 Tspdog-Tdtt273(adu)-VN Thwong Tin/Ha Noi TT \/ T. canis
6 Tspdog-Tdto14(adu)-VN Thanh Oai/Ha Néi TT v T. canis
7 Tspdog-Tdto15(adu)-VN Thanh Oai/Ha Noi T v N, T. canis
8 Tspdog-Tdto102(adu)-VN Thanh Oai/Ha Néi TT v T. canis
9 Tspdog-Tdto106(adu)-VN Thanh Oai/Ha Noi TT \ T. canis
10 Tspdog-Tdto114(adu)-VN Thanh Oai/Ha Néi TT \ T. canis
11 | Tspdog-Tdto202(adu)-VN Thanh Oai/Ha Nai T N N T. canis
12 Tspdog-TdHN1(adu)-VN Ha Noi TT y T. canis
13 Tspdog-TdHN2(adu)-VN Ha Noi TT \ T. canis
14 | Tspdog-TdHN3(adu)-VN Ha Nai T N N T. canis

Ghi chu: trung™ va (egg): trung thu thap tir long cho, (adu) va TT: giun truong thanh thu thap tir cho
0 cdac dia phuwong; Tspdog: Nhom mau Toxocara thu thdp tir cho; VN: Viét Nam. Ki hiéu dia li cua
mau dwoc ghi ¢ gitta (vi du. Tcto202(adu): giun truong thanh thu tir cho 6 huyén Thanh Oai, Ha Ngi.
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Mau nghién ctru: Giun diia Toxocara sp
trudng thanh va trimg dugc thu thap tur cho ¢
huyén Thuong Tin, Thanh Oai, TP. Ha N¢gi. 14
mau duogc rira sach bang nudc mudi sinh 1y, bao
quan trong cdn 70% va luu giit lanh & —20°C, cho
dén khi sir dung.

2.2 Phwong phap nghién ciru
2.2.1 Tdch chiét DNA tong sé

Tat ca 14 mau duoc tach chiét DNA tong
s6 st dung b sinh pham AccuPrep Genomic
DNA Extraction kit (hang Bioneer, Han Quoc)
theo huorng dan ciia nha san xudt. Tom tit nhu
sau: Mau duoc nghién k¥, cho 180 pl dung dich
Tissue Lysis buffer (ATL); tiép tuc bd sung 20
ul Proteinase-K (100mg/ml) va u 56°C/2 gio.
Tiép tuc bd sung 200 pl dung dich AL, lic
déu, u tiép 56°C/30 phut. Thém 200 ul Ethanol
(100%), tron déu; chuyén toan b hon dich sang
¢t c6 mang loc, ly tam 10.000 vong/phut trong
1 phut, loai bo phan dich phia dugi. Thém 500
ul dung dich Washing buffer 1 (AW1) vao cot
loc, ly tam 13.000 vong/phut trong 1 phut, bo
dich ly tam bén dudi. Tiép tuc thém 500 pl dung
dich Washing buffer 2 (AW2) vao dé rira DNA,
ly tdm 13. 000 vong/phut trong 1 phut, bo dich
bén dudi, roi ly tam lai 13.000 Vong/phut trong
2 phut dé lam kho mang. Chuyén cot sang 6ng
Eppendorf méi, thém 60 pl dung dich Elution
buffer (EL), & 3 phut ¢ nhiét d6 phong, sau do
ly tdm 13.000 vong/phut trong 2 phut. Bo cot,
thu dich bén dudi, d6 1a DNA téng sb, bao quan
& -20°C cho dén khi sir dung.

2.2.2 Phdn irng PCR thu chubi gen atp6 va
ITS2

Vi cip moi, bao gdm mdi xudi TON2F
(5°GCTTACCCKCGTTTTCGTTATGA 3’) va
moi nguoc TOSER (5' CCCAWAAYAGATT-
TAGAAGACCT 3’) san phiam gen ty thé atp6
(giita nad2 va tRNA-Ser, cua tit ca cac loai
Toxocara spp), khoang 0,8 kb da dugc thu
nhan bang phan tmg PCR. Tuong tu, voi cip
mdi U3SF (5" GGTACCGGTGGATCACTCG-
GCTCGTG 3’) va U28S2R (5 ‘ACAACC-
CGACTCCAAGGTC 3) thu sin pham PCR
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vung gen ITS2 hé gen nhan (gitra 5,8S va 28S),
khoang 0,4 kb.

Phan tng PCR trén may PTC MJ-100 (MJ
Research, Watertown, MA, USA), theo chu
trinh nhiét: 1 chu ky & 94°C/5 phut, 35 chu ky
[94°C/30 giay, 52°C/30 giay, 72°C/2 phut], chu
ky cudi & 72°C/10 phit. Thanh phan phan tng
PCR gdm: 2 ml khudn, 25 ml PCR Master Mix
(Promega), 2 ml mdi loai mdi (10 pmol/ml), 2
ml DMSO (dimethyl sulfoxide), 17 ml nudc
tinh khiét, trong tong s6 50 ml. Str dung bo sinh
pham Accuprep Gel Purification Kit (Bioneer,
Han Qudc), san pham duoc tach ra khoi agarose
(“thoi gel”) va duoc giai trinh tu truc tiép dé thu
nhan chudi nucleotide, 598 bp (atp6) va 322-
323 bp (ITS2) dé phan tich da chudi. Str dung
chuong trinh Blast (http://blast.ncbi.nlm.nih.
gov/Blast. cgl) truy cdp Ngan hang gen va thu
thap cac chudi gen atp6 va ITS2 da cong bb dé
phan tich so sanh trinh tu nucleotide va moi quan
hé pha hé dé xac dinh phéan loai (bang 2).

2.2.3 Phan tich chuéi gen va xir ly 56 liéu

Trinh ty chudi nucleotide dugc xir 1y bing
cac phan mém chuyén dung ChromasLITE 2.1.1,
GenDOC 2.7, thu nhan 14 chudi atp6 va 4 chudi
ITS2 cuia mau nghién ciru ciia Viét Nam. Trinh
tur nucleotide cuia cac chudi atp6 va ITS2 cua cac
mau Toxocara trén ché cia Viét Nam thu duoc
trong nghién ctru nay va cua cac loai Toxocara
spp tham chiéu bao gém: T’ canis (6 chudi atp6
va 10 chudi ITS2); T. cati (2 chudi atp6 va 20
chudi ITS2); T malaysiensis (1 chudi atp6; 2
chudi ITS2); T. vitulorum (5 chudi atp6; 2 chudi
ITS2) va Toxascaris leonina (1 chudi atp6 va
5 chudi ITS2) trong co sé dit liéu GenBank,
da duoc sir dung phén tich so sanh dé xac dinh
phan loai va pha hé (liét ké & bang 2).

Cacchudinucleotideciiagenatp6vacualTS2,
dugc sip xép theo chwong trinh GenDOC2.7
(http://www.nrbsc.org/gfx/gendoc/). Ty 1& dong
nhéat dugc tinh toan theo mé hinh Kimura 2,
phan tich pha hé bang phuong phap “két néi lién
k&” (neighbor-joining) va cay pha hé dugc thuc
hién br:ing chuong trinh MEGA6.06, hé s6 tin
cay 1000 bootstrap (Tamura et al., 2013).
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Bang 2. Danh sach sé dang ky va nguon géc quéc gia phan lap cta cac chudi gen tham
chiéu cua atp6 va ITS2 str dung dé phan loai cac mau Toxocara trén ché tai Viét Nam.

S6 ding ky & Ngan hang gen cta cac chi thi da sir dung

atp6 ITS2
Australia (AU): EU730761; Trung

Toxocara Quéc (CN): AM411108; An Do (IN): Loai
canis KJ777173, KJ777174; Sri Lanka

(LK): FJ418787, JN593098;

Trung Quéc (CN): JF837172, JF837173,
JF837171; Iran: AB819326, AB819323,
AB819325, AB743611, AB743599, AB743600,
Toxocara Trung Quéc (CN): AM411622; AB743601, AB743598, AB743607, AB743602;

cati An D6 (IN): KJ777175 An Do (IN): JN391473, JN391472, HQ389350,
HQ389349, HQ389348, HQ389347, HQ3893486;
Nhat Ban (JP): AB571303; Malaysia (MY):

AJ002441;
Toxocara £ . . Malaysia (MY): AJ002440; Trung Quédc (CN):
malaysiensis Trung Quoc (CN): AM412316; AM231609:
Toxocara ?L'fg%z(';:?b?ﬁz‘;?g}?7 176, | Canada (CA): JQ083352
vitulorum ' i ) ’ Vuwong Quoc Anh (UK): EU189085;

KJI777177, KI7T77178;

Toxascaris p . ) Trung Quéc (CN): JF837174; JF837175,
leonina Trung Quac (CN): KC902750; JF837177, JF837178, JF837179,

Ghi chii: Viét tdt tén quoc gia theo qui dinh tai: https://countrycode.org/

I1I. KET QUA VA THAO LUAN T DNA tdng sé tach chiét tr cac miu
P X I L Toxocara sp thu trén cho trong nghién cuu nay,
3.1. Ket qua thyc hign phin img PCR voi thanh phan va chu trinh nhigt PCR dd mo

s - e S e . "“!“m

Hinh 1. San phdm PCR vung DNA chira gen atp6 kiém tra dién di trén agarose 1%

M: chi thi DNA (Lamda cat bang HindlIl); DC-: doi chirng am (khuén la nwéce); 1-10: San pham
PCR viing gen atp6 ciia mét s6 mau nghién civu (mau 1: tir trieng thu tir [éng ché; 2-10: tir giun
truong thanh).
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ta, san pham PCR viing gen atp6 voéi kich thude
vao khoang 0,8 kb da duogc thu nhan voi ham
luong cao va chat luong tdt; trong d6 dac biét
mau tach DNA tir trimg 13y tir 16ng ché van cho
san pham PCR t6t (hinh 1). Sau khi giai trinh tu
va xir 1i chudi gen, toan bo trinh tu nucleotide
cua gen atp6 va ITS2 da duoc thu nhéan va dua
vao phén tich so sanh ddi chiéu. Tong s co 14
chudi atp6 (598 bp) cua tat ca mau nghién ctru
va 4 chudi ITS2 (d6 dai 333 bp) ciia mot s6 miu
dai dién, da duoc thu nhan va liét ké ¢ hinh 1.

3.2. Ty 1¢ ddng nhét thanh phin nucleotide
gen atp6 va ITS2 ciac miu Toxocara sp trén
ché cua Viét Nam voi 7. canis cac loai tham
chiéu khac

Trinh tu gen atp6 cua 14 chung va ITS2 cta
4 chung dai dién cua Toxocara sp trén cho cia
Viét Nam thu thap & Ha Noi dugc dua vao so
sanh d6i chiéu tinh toan ty 1& dong nhat voi cac
loai tham chiéu (Bang 2), gdm mot s chung
thudc loai 7. canis, T. cati, T. malaysiensis va T.
vitulorum, bang chuong trinh GenDOC2.7.

Bang 3. Ty Ié dong nhéat (%) cua chudi gen atp6 va ITS2 giira cac loai tham chiéu
(Toxocara canis, T. cati, T. malaysiensis , T. vitulorum) v&i nhém mau Toxocara
trén choé cua Viét Nam (Tspdog-VN)

Loai so sanh

Nhém mau Toxocara trén ché cua Viét Nam (Tspdog-VN)

(tham chiéu)

atp6 (n=14)

ITS2 (n = 4)

T. canis

98,2% - 99,7%

95,6% - 100%

T. cati

88,5% —89,1%

76,7% -79,7%

T. malaysiensis

86,8% — 87,5%

79,3% - 81,9%

T. vitulorum

83,2% - 88,1%

80,2% -80,6%

Két qua trinh bay ¢ bang 3 cho thiy 14
chung Toxocara sp trén chd cua Viét Nam co
ty 1¢ dong nhat ciia gen atp6 va ITS2 lan luot
la: véi loai Toxocara canis (98,2-99,7%/atp6 va
95,6%- 100%/ITS2); voi T. cati (88,5%-89,1%
va 76,7%-79,7%); v6i T. malaysiensis (86,8%-
87,5% va 79,3%-81,9%), mdt loai Toxocara
modi gay bénh trén meo; va voi T. vitulorum
(83,2-88,1% va 80,2%-80,6%).

Nhu vay, cac chung Toxocara trén cho cua
Viét Nam trong nghién ctru ndy dugc xac dinh
thudc loai 7. canis, do co ty 1¢ dong nhat rat cao
(98,2-99,7% cua gen atp6 va 95,6%- 100% cua
gen [TS2) véi cac chung cua loai Toxocara canis
trén thé gioi.

3.3. Phan tich pha hé xac dinh quan hé vé loai
gitta cac chiing Toxocara trén ché cua Viét
Nam va thé gi¢i

Cay pha hé xay dung dua trén phan tich 29
chudi gen atp6, bao gdm 14 ching ciia Toxocara
trén cho ctua Viét Nam trong nghién ctru nay va
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15 ching dai dién cho céac loai Toxocara bao
gém Toxocara canis, T. cati, T. malaysiensis
(mot loai Toxocara mdi gay bénh trén meo);
va T vitulorum (liét k€ & bang 2), cung voi
Toxascaris leonina (nhom ngoai hop), duoc
trinh bay ¢ hinh 2.

Tuong ty, dua trén chudi gen ITS2, cay
pha hé cua 45 chung, gdm 4 ching dai dién
Toxocara trén cho cua Viét Nam va 41 chung
tham chiéu dai dién cac loai Toxocara canis,
T cati, T. malaysiensis va Toxascaris leonina
(nhém ngoai hop), ciing dugc xay dung dé danh
gi4 quan hé vé loai (hinh 3).

Cay pha h¢ dya trén chudi gen atp6 (hinh 2)
va chuoi gen ITS2 (hinh 3) cho thay cac ching
phén thanh 5 nhom chinh va riéng biét:

- Nhom thir nhat gdbm céac ching Toxocara
trén chd cua Viét Nam, tap hop cung voi céac
chung tham chiéu cua loai 7. canis (d4 xac dinh
chinh xac 1a loai 7 canis): 1) atp6 cia Australia,
Trung Quéc, An D6 va Sri Lanka; ii) ITS2 cia
Trung Qudc va Iran.
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@ Tspdog-Tdto202(adu)-VN
@ Tspdog-TdHN2(adu)-VN
@ Tspdog-Tdtt202(adu)-VN
@ Tspdog-Tdto114(adu)-VN
Tcan-CN-AM411108 «
<
o7 QTspdog-Tdtoms(adu)-VN
@ Tspdog-Tdto15(adu)-VN
1 @ Tspdog-Tdtt208(adu)-VN
1@ Tspdog-Tdto102(adu)-VN
Tcan-IN-KJ777173 <
87, Tcan-LK-FJ418787
Tcan-LK-JN593098 <«
@ Tspdog-Hdtt(egg)-VN
@ Tspdog-TdHN1(adu)-VN
Tcan-IN-KJ777174 <

@ Tspdog-TdHN3(adu)-VN
LEt.Tspdog-Tdttﬂ(adu)-VN

@ Tspdog-Tdto14(adu)-VN
L @ Tspdog-Tdtt273(adu)-VN
Tvit-IN-KJ777176
TVit-IN-KJ777177
I-lTvit-IN-KJ777178

atp6
NJ

1. T. canis

100

87

68 100

4. T. vitulorum

1|, Tvit-LK-FJ664617
Tvit-LK-FJ418793
100, Tcat-CN-AM411622 ‘ 2. T cati
1 Tcat-IN-KJ777175
| Tmal-CN-AM412316 | 3. T. malaysiensis
Tleo-CN-KC902750 | 5. Toxascaris leonina

—_—
0.02

Hinh 2. Cay pha hé xdc dinh méi quan hé vé loai giira cdc ching Toxocara spp cua Viét

Nam va thé gi&i dwa trén trinh tw nucleotide gen atp6 (598 bp), xdy dwng bang chu’o'ng

trinh MEGAG6.06, str dung phwong phap két néi lién ké NJ (Neighbor-joining), véi hé sé
tin cay bootstrap la 1000 Ian I3p lai (Tamura et al., 2013).

Ghi chu: Ky hiéu mcfu/chung tham khdo tai Bang 1 va Bang 2; Cac chung cua Viét Nam danh ddu
hinh tron & dau chuéi; sé dang ki Ngdn hang gen cia cac chung tham chiéu ¢ cuéi chuéi. Cac
chung tham chiéu cua T. canis, chi dan bang mili tén. Viét tdt tén quoc gia theo qui dinh tai: hitps://
countrycode.org/. Vach ngang U~cu01 hinh (0.02) biéu thi sai khdc nucleotide (2/100 nucleotide)
theo khodng cach di truyén ¢ moi nhanh.

- Nhém thir hai gdm céc chung tham chiéu
cua loai T’ cati: 1) atp6 cia Trung Qudc va An
Do; ii) ITS2 ciia Trung Qudc, An P9, Iran, Nhat
Bén va Malaysia.

- Nhom thtr ba gdm céc ching tham chiéu
cua loai 7. malaysiensis: 1) atp6 cua chung cé
ngudn goc Trung Qudc; ii) ITS2 cua Malaysia
va Trung Qudc.

- Nhom thir tu bao gdm cac chiing tham chiéu
cua loai 7' vitulorum: 1) atp6 cua Sri Lanka va

An Do; ii) ITS2 cua Canada va Vuong qudc
Anh.

- Nhém thir ndm cua cac chung thudc loai
Toxascaris leonina, dong vai trd lam nhom
ngoai hop (outgroup) trong cdy pha hé.

Nhu vay, phan tich pha hé dya trén chi thi
gen atp6 va ITS2 déu cho thdy ¢ 5 nhom riéng
biét, trong d6 nhém 7. canis gom cac ching
Toxocara sp trén ché cia Viét Nam cung vdi cac
chung tham chiéu thudc loai T canis; 4 nhom con
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ITS2
NJ

Tcan-KHuzTcan2(egg1)-IR(AB743617)
Tcan-AhvTCAN4(egg)-IR(AB819330)
Tcan-AhvTCAN2(egg)-IR(AB819328)

6 Tcan-AhvTCAN3(egg)-IR(AB819329)

Tcan-AhvTCAN1(egg)-IR(AB819327)

100 [

99

1. T. canis
—— Tcan-KHuzTcan2(egg2)-IR(AB743616)

64r Tcan-KHuzTcan2(egg3)-IR(AB743615)

]

Tcan-KHuzTcan2(egg4)-IR(AB743614)
@ Tspdog-Hdtt(egg)-VN
@ Tspdog-Tdtt15(adu)-VN
@ Tspdog-Tdto202(adu)-VN
@ Tspdog-TdHN3(adu)-VN
Tcan-1(adu)-CN(JF837169)
Tcan-2(adu)-CN(JF837170)
92, Tcat-KHuzTcat14(egg)-IR(AB743611)

58— Tcat-AhvTCATI4(egg)-IR(AB819325)

Tcat-AhvTCATI2(egg)-IR(AB819323)
Tcat-AhvTCATI5(egg)-IR(AB819326)

Tcat-KHuzTcat2(egg)-IR(AB743599)

Tcat-MTT4(adu)-MY(AJ002441)

E:at-KHuzTcat3(egg)-IR(AB743600)

[--]
=

4

=

Tcat-KHuzTcat4(egg)-IR(AB743601)
Tcat-KHuzTcat1(egg)-IR(AB743598)
88 |— Tcat-KHuzTcat10(egg)-IR(AB743607)
Tcat-Tc1(adu)-JP(AB571303)
Tcat-LaCONESTcati07(egg)-IN(JN391473)
Tcat-LaCONESTcati06(egg)-IN(JN391472)
Tcat-KHuzTcat5(egg)-IR(AB743602)
- 35) Tcat-LaCONESTcati05(egg)-IN(HQ389350)
Tcat-LaCONESTcati04(egg)-IN(HQ389349)
Tcat-LaCONESTcati03(egg)-IN(HQ389348)
9 Tcat-LaCONESTcati02(egg)-IN(HQ389347)

F S
1.X]

Tcat-LaCONESTcati01(egg)-IN(HQ389346)
L Tcat-4(adu)-CN(JF837172)
98— Tcat-5(adu)-CN(JF837173)

=

L Tcat-3(adu)-CN(JF837171)
Tmal-GD(adu)-CN(AM231609) 3
Toxocaracfcanis-MTC2(adu)-MY(AJ002440)
100 - Tvit-cattle(egg)-UK(EU189085) )
Tvit-calf(egg)-CA(JQ083352) ‘ 4. T. vitulorum
—— Tleo-6(adu)-CN(JF837174)

—_
0.05

Hinh 3. Cay pha hé xac dinh méi quan hé vé loai gitra cdc chiing Toxocara spp cua Viét
Nam va thé gi&i dwa trén trinh tw nucleotide gen ITS2 (333 bp), xdy dwng bang chwong

Tleo-9(adu)-CN(JF837177) | leonina

100 Tleo-11(adu)-CN(JF837179)
100\Tleo 10(adu)-CN(JF837178) |3- Toxascaris
Tleo-7(adu)-CN(JF837175)

trinh MEGAG6.06 (Tamura et al., 2013).

Ghi chu: Ky hiéu mau/chung tham khao tai bang 1 va bang 2; Cac chung cua Viét Nam danh ddu hinh
binh hanh & dau chudi; sé dang ki Ngdan hang gen ciia cac chung tham chieu o cuoz chudi. Viét tdt tén quoc
gia theo qui dinh tai: https://countrycode.org/. Vach ngang ¢ cudi hinh (0,05) biéu thi sai khdc nucleotide

(5/100 nucleotide) theo khodng cdch di truyén ¢ moi nhéanh.
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lai 1a nhém cua cac loai T cati, T. malaysiensis,
T vitulorum va Toxascaris leonina (nhém ngoai
hop), tach biét hoan toan vdi nhom 7. canis.

Trong nghién ctru nay, bang phuong phip
sinh hoc phén tu, so sanh cac chudi gen atp6
(gen ty thé) va gen ITS2 (gen nhén té bao)
khing dinh cho & ngoai thanh Ha Noi chi nhiém
loai 7. canis. Tuy nhién, mot van dé dat ra la: tai
Viét Nam, nguoi bi nhiém Toxocara thudc loai
nao, 7. canis, T. cati, T. malaysiensis, hay tAt ca
cac loai Toxocara, chung ta can co khao sat siu
rong hon trén chd, meéo va nguoi dé co két luan
thim dinh nguyén nhan giy bénh toxocariasis
tai nudc ta.

IV. KET LUAN

14 ching Toxocara spp. trén cho tai Ha Noi
trong nghién ctru nay dugc xac dinh chinh xac
thudc loai T, canis do c¢o trinh tu nucleotide déng
nhat gan nhu tuyét dbi ciia atp6 (98,2-99,7%) va
rat cao ctia ITS2 (95,6%-100%) véi cac chung
tham chiéu ctia loai 7. canis. Phan tich pha hé
dwa trén gen atp6 va ITS2 déu cho thay cac
ching Toxocara sp trén cho tai Ha Noi déu cing
nhoém véi T, canis clia cac qubc gia trén thé  gloi.
Két qua trong nghién clru nay la cong b6 dau
tién vé dac diém gen hoc va phan loai cua 7.
canis & Viét Nam, cung cip thém hiéu biét vé
sinh hoc phan tir giun diia gdy bénh trén cho, tao
co sé cho giam sat dich t& hoc trong cong dong.
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