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TOM TAT

San 14 gan 16n Fasciola hepatica, F. gigantica va dang “trung gian” (intermediate form) Fasciola sp. hay
con goi la dang “lai” 1a nguyén nhan gay bénh san 1a gan 16n (fascioliasis) & dong vat nhai lai va ¢ nguoi tai
nhiéu nude trén thé giéi. Dang lai gdm 2 loai: lai “tu nhién” hay “hdn hop” (natural/admixed hybridization) va
lai “chéo nguoc” (introgressive hybridization). Viét Nam 1a “diém nong” da phat hién dang lai san 14 gan
Fasciola spp. trong ca nudc. Xac dinh quan hé pha hé va khoang cach di truyén cia cic dang lai nay vai cac
loai trong ho Fasciolidae va Lop Trematoda (Nganh Platyhelminthes) 14 cin thiét ¢& khing dinh phan loai.
Trong nghién ciru nay, ching t6i st dung chudi ITS1 va ITS2 dé phan biét 2 dang lai noi trén. Amino acid suy
dién tir cdc gen cytochrome b (cob), nicotinamide dehydrogenase 1 (nadl) va cytochrome oxidase 1 (coxI) clia
hé gen ty thé tir 2 miu “lai” Fasciola spp. gdm Fsp-DL11-VN (méu trén trau, lai “tuy nhién”); Fsp-FH1-VN
(méu trén ngudi, lai “chéo nguoc™) va cia loai F. gigantica “thuin” (Fgig-T4V-VN, miu trén bo) dugc thu
nhan va két hop 3 gen (cob+nadl+coxl) 1am chi thi phan tir sir dung dé phan tich pha hé, cing voi 28
loai/ching dai dién ho Fasciolidae va 16p Trematoda. Khoang cach di truyén giita 13 ching/lodi trong ho
Fasciolidae, ciing da duoc xac dinh nhdm xem xét chinh xac mdi quan hé vé loai ciia ching. Két qua tinh toan
cho thdy, ty 16 sai khac chi 1a 0,4% — 0,7% giira cic méu lai Fasciola spp. cua Viét Nam va Trung Qudc, cao
hon 14 1,3 — 2,0% véi cac miu F. gigantica “thuin”, trong khi do6 ty 1& nay kha cao so véi F. hepatica (5,7% —
5,9%), va rit cao so v6i cac loai Fasciolopsis buski (20,6% — 21,0%), Fasciola jacksoni va Fascioloides
magna (11,0% — 12,6%). Cdy pha h¢ cta 31 chimg/loai cho thiy c6 sy phan nhém rd rang giita cac ching/loai,
twong ung voi 5 ho, Fasciolidae, Echinostomatidae, Echinochasmidae, Heterophyidae, Opisthorchiidae va
nhom ngoai hop (Schistosomatidae). Hai miu dang “lai” ciia Viét Nam (Fsp-FH1-VN va Fsp-DL11-VN) nhom
cung ching “lai” tham chiéu (Fsp-GHL-CN) cta Trung Qudc; miu F. gigantica © ‘thudn” ciia Viét Nam (Fgig-
T4V-VN) cung voi ching Fgig-Bali-ID (Indonesia) va Fgig-GX- CN (Trung Quéc). Két qua nghién ctru khing
dinh cac dang “lai” san 1a gan (hybrid Fasciola spp.) c6 su di truyén dong me tir loai “thuan” F. gigantica.

Tir khéa: Fasciola gigantica, Fasciola sp. lai, Fasciolidae, gen ty thé, khodng cdch di truyén, PCR, pha hé,
lop Trematoda

DAT VAN BE

Bénh san 14 gan (fascioliasis) & dong vat nhai lai
va lay sang nguoi do 3 loai san 14 gan 16n, Fasciola
hepatica, F. gigantica va dang “trung gian” hay con
goi Fasciola sp. “lai”, gdy ra (Mas-Coma et al.,
2009). F. hepatica phan b6 rong trén thé gioi ¢ cac
nuée on doi, F. gigantica chi yéu & cic nudc cén
nhiét déi va nhiét déi, trong do6 c6 Viét Nam. Phan

bd cua hai loai nay c6 sy giao thoa dia li & mot )
nuée thudc ving Trung va Péng Nam A nhu
Pakistan, Iran, Nhat Ban va Trung Qubc (Agatsuma
et al., 2000; Mas-Coma et al., 2009).

Trong 15 nam gan day, mot loat cac cong bd xac
nhén sy c6 mat cia mdt dang “trung gian” gilra F.
hepatica va F. gigantica, hay con goi la dang “lai”
Fasciola spp., trén cac vat chu dong vat an co va
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nguodi, & cac nudc Viét Nam, Thai Lan, Nhat Ban,
Han Qudc, Trung Qudc, Iran, An P9, Myanmar,
Bangladesh, Ai Cap (Agatsuma et al., 2000; Huang
et al., 2004; Le et al., 2008; Nguyen et al., 2009;
Choe et al., 2011; Amor et al., 2011; Nguyen S et
al., 2012; Wannasan et al., 2014; Amer et al., 2016).
Indonesia dugc coi 1a ving dia li chi c6 duy nhat loai
“thudn” F. gigantica ton tai (Hayashi et al., 2016).
Lai  “tuw nhién”/“hén hop”  (natural/admixed
hybridization) 1a ¢6 su hién dién ctia ca 2 hé gen cua
2 loai khac nhau trong cting mét ca thé; con lai “chéo
nguoc” (introgression) 1a sy chuyén gen (gene flow)
tir mot ca thé dong b6/me trude d6 qua nhidu lan lai
chéo lap lai (Harison, Larson, 2014). Hinh thai cua
dang “lai “ Fasciola spp. hoan toan giéng véi loai F.
hepatica, nén rat khé phan biét va dé nham 1an, néu
chi kiém tra ngoai hinh (Le et al., 2008; Nguyen et
al., 2009; Walker etal.,2012). Do vay, nhiéu nghién
clru da chi ra 14 can phai dung cac phuong phép sinh
hoc phén tir dé phén biét cac dic diém di truyén cua
F. gigantica va loai lai Fasciola sp., tt d6 mdi xac
dinh chinh xdc dic diém vé loai cia cac mau
Fasciola ¢b ngoai hinh gin gidng F. hepatica nay
(Le et al., 2008; Mas-Coma et al., 2009; Ai et al.,
2011; Shoriki et al., 2016).

Chi thi phan ti dugc dung dé xac dinh va
phan biét cac loai san la gan Fasciola la 1TSI,
ITS2 (cua vung sao chép ribosome ¢ hé gen nhan)
va cac gen ty thé, chu yéu 1a cytochrome b (cob),
nicotinamide dehydrogenase 1 (nad!), cytochrome
oxidae subunit 1 (cox/), sit dung don 1¢ hodc két
hop da gen dé phan tich (Le et al., 2008; Itagaki et
al., 2009; Ai et al., 2011; Nguyen et al., 2009;
Nguyen S et al., 2012; Wannasan et al., 2014,
Amer et al., 2016). Nbi nhiéu gen cho mét chi thi
dang dugc st dung nhidu va da c6 nhitng nghién
ctru rat thanh cong khi két hop gen nhan 18S va
288, hoac cac gen ty thé dé phan tich pha hé mot
s6 loai (Littlewood, 2008; Dao ef al., 2017). Loai
Fasciola “lai” ¢6 diém cat Rsal (GT*AC) ¢ ITS1
& hé gen nhén gidng loai F. hepatica, nhung lai c6
hé gen ty thé nhu cua loai F. gigantica. Do viy,
diém cit Rsal & ITS1 va gen ty thé 1a cac chi thi
phan tir phan biét v6i F. gigantica “thuan” (Le et
al., 2008; Itagaki et al., 2009; Wannasan et al.,
2014). Tai Viét Nam, loai san 14 gan Fasciola sp.
“lai” dugc phat hién tir nhitng nam 2000, trén trau,
bo, dé va nguoi, dang ngay cang dugc quan tam
nghién ctru rong rai (Le et al., 2008; Itagaki et al.,
2009; Nguyen et al., 2009; Nguyen S ef al., 2012;
Tran Thanh Duong et al., 2013).
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Trong bai bao nay, dé nghién ctru mdi quan hé
vé loai ctia cac mau san 14 gan 16n thudc loai “thuan”
F. gigantica va 2 dang “lai” (“hon hop” va “chéo
nguoc”) cua Fasciola spp., sau khi phan biét chinh
xé4c cac dang “lai”, chung toi sit dung chudi amino
acid suy dién tir 3 gen (cob, nadl, coxl) mdi loai,
tinh toan khoang cach di truyén (genetic distance) va
tuong quan pha hé (phylogenetic relationship) giita
cac loai trong ho Fasciolidae va trong 16p
Trematoda.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén li¢u

Mau san 14 gan 16n thu tir bd & Thira Thién-Hué,
trong nghién ctru nay ki hiéu: Fgig-T4V-VN dugc
xac dinh 14 loai F. gigantica “thudn” va mét miu F.
gigantica “thudn” khac thu tir bd & Bali (Indonesia),

ki hi¢u Fgig-Bali-ID, 1am tham chiéu.

Hai mau san 1a gan 16n dugc xac dinh 1a dang lai
Fasciola spp., gdbm mau thu trén ngudi 1a Fsp-FHI1-
VN & Ha Tay (cii) va mau thu trén trau 1a Fsp-DL11-
VN ¢ Dik Lik.

Tét ca cac mau duoc tach DNA téng sé, kiém tra
cac chi thi phan tir & ving ITSI/ITS2 va gen ty thé
dé xac dinh Fsp-FH1-VN 1a lai “chéo nguoc” va
Fsp-DL11-VN 1a lai “h6n hop”; va Fgig-T4V-VN la
loai F. gigantica “thuan”.

Phwong phap
Tdch chiét DNA tong sé va thuc hién PCR

DNA tong s6 dugc tach chiét tir mot manh nho
cét ¢ ria con san trudng thanh, sir dung bo sinh phdm
GeneJET™ Genomic DNA Purification Kit (Thermo
Fisher Scientific Inc., MA, USA) theo huéng din
clia nha san xudt. DNA tong s6 dugc ghi ki hiéu mau
va bao quan mau ¢ —20 °C cho dén khi sir dung.

Cac cip mdi FSP2F-FSP4R thu gen cob;
FANDIF-FANDIR thu gen nadl; va FGT7F-
FGHR2 thu gen cox/, ¢6 sit dung thém mdi nguoc
giita (UCO1R2) dé giai trinh ty (Bang 1), dugc sir
dung trong phan Gng PCR theo chu trinh nhiét: 1
chu ky & 94 °C/5 phit, 35 chu ky [94 °C/1 phit, 52
°C/1 phat; 72 °C/2 phat], chu ky cubi & 72 °C/10
phat. Thanh phan phan tng PCR dung tich 50 ul
bao gém 25 ul DreamTaq PCR Master Mix (2X)
(hang Thermo Fisher Scientific Inc., MA, USA) 2
ul mdi loai mdi (10 pmol/ul), 2 ul khuén DNA (50
ng/ul), 2 ul DMSO (dimethyl sulfoxide) va 17 ul
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H,O. San phim PCR (10 pl) dwgc kiém tra trén
thach agarose 1%, nhudém ethidium bromide, va soi
gel kiém tra bang tia cuc tim (Wealtec, USA). Céc
san pham du chit lugng dugc tach ra khoi agarose
(“thoi gel”) bang bd sinh phdm Accuprep Gel
Purification Kit (Bioneer, Han Qudc) va dugc giai

trinh ty truc tiép dé thu nhan chudi nucleotide cudi
cung cua tirng loai nghién ctru.

Tat ca san pham PCR dugc guri di giai trinh ty
truc tiép (hd@ng Macrogen, Han Quoc), st dung céc
moi twong Ung liét ké & Bang 1.

Bang 1. Danh sach va chudi méi st dung cho phan (rng PCR thu nhan tirng gen ty thé (cob, nad1 va cox1).

Tén moi Chudi méi (5 > 3) Gen bao phu Do dai gen
FSP2F (mdi xudi) TTGGTTTCTTCTGTAGGTTAG cob 1113 bp
FSP4R (mdi nguoc) GATTCTCAACAACAATCAAAC

FAND1F (mdi xudi) AGATGTGTGCTCTGCGAGCG nad1 903 bp
FAND1R (mdi nguwoc) GAGTTGRCTGGCCGGTA

FG7F (mdi xudi) TTGGTCGGTTACTGTCTGTG cox1 1542 bp
UCO1R2 (méi nguoc gitra) GGCTGCTATAGTATGTTTGGG

FGHR2 (mé&i nguor) AAACCAACCTCACAGCAAACC

Phin tich chudi gen, xit Iy 56 ligu

Trinh tu chudi nucleotide dwoc xur 1y bing cac
phin mém chuyén dung, gdm chwong trinh Chromas
Lite 2.1 thu nhan chudi thd; sau d6 so sanh cac chudi
da thu nhéan st dung chuong trinh GENEDOC 2.7
(http://www.nrbsc.org/gfx/genedoc/) va hé chuong
trinh MEGA 7.0 (Kumar et al., 2016). Cac trinh ty
ciia timg gen cob, nadl, coxI cia 4 mau trong
nghién cru ndy (2 miu dang lai: Fsp-FHI-VN va
Fsp-DL11-VN; va 2 miu cua loai F. gigantica
thuan™: Fgig-T4V-VN va Fgig-Bali-ID) dwoc ndi lai
v6i nhau (hop nhat) tao nén chudi nucleotide cua 3
gen theo thir tw cob+nadl+coxI, rdi chuyén d6i sang
amino acid. Tuong tu, cic gen cob, nadl, coxl ciing
duogc lay tir hé gen ty thé cua 27 ching/loai san 14
(trematode) c6 trong Ngan hang gen va hop nhét véi
nhau dé lam dir liéu phan tich. Bang 2 liét ké tat ca
31 ching/loai thudc 6 ho trong 16p Trematoda su
dung cong hop 3 gen ty thé d& phan tich trong
nghién ctru nay.

Tinh todn khodng cdch di truyén va phdn tich phd hé

Ba muwoi mdt chudi nucleotide hop nhét 3 gen
cob+nadl+cox] tu 31 ching/loai san 1a (Bang 2)
dugc dwa vao chuong trinh GENEDOC2.7, chuyén
d6i sang amino acid suy dién bang bang ma di truyén
ty thé va sip xép so sanh dbi chiéu (alignment) bang
chuong trinh MEGA7.0 (Kumar et al., 2016).

Muoi ba chudi amino acid hgp nhit cia 13
chung/loai thugc ho Fasciolidae dugc tinh toan

khoang cach di truyén (pairwise genetic distance)
theo thong so c6 trong chuong trinh MEGA?7.0.

Pha hé ctia 31 ching/loai dya trén thanh phan
amino acid dugc phéan tich va thyc hién kién tao cay
pha hé (phylogenetic tree) bang chwong trinh
MEGA?7.0, st dung phuong phép “két néi lién ké”
(neighbor-joining method (NJ)), tinh toan thong qua
thuat toan Jones-Taylor-Thornton (JTT) va Nearest-
Neighbor-Interchange (NNI), v6i hé sb tin tuong
bootstrap 1000 14n lip lai (Kumar ef al., 2016).

KET QUA VA THAO LUAN

So sanh khoang cach di truyen cia cac dang “lai”
va cac loai san 14 trong ho Fasciolidae

Két qua so sanh va tinh toan khoang cach di
truyén dya vao phan tich hop nhit chudi amino acid
cua Cob+Nadl+Cox1 gilta cac dang “lai” Fasciola
spp. cua Viét Nam vdi cac loai san 14 gan 16n va san
14 khac duoc thong ké va trinh bay ¢ bang 3. Mudi
ba chung/loai so sanh bao gdm 3 méu F. gigantica
“thuan” trong d6 c6 mau Viét Nam va mau Indonesia
clia nghién ciru nay va ching tham chiéu cua Trung
Quéc (Fgig-GX-CN); 3 mau Fasciola lai gdm 2 miu
clia Viét Nam va 1 mau tham chiéu cia Trung Qudc
(Fsp-GHL-CN); 7 mau con lai 1a loai F. hepatica (2
mau), loai Fasciolopsis buski (2 mau Viét Nam va 1
miu tham chiéu cia Trung Qudc (Fbus-Jiangxi-
CN)), loai F. jacksoni (miu Sri Lanka, san 14 gan
trén voi) va loai Fascioloides magna (Bang 3).
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Bang 2. Danh sach cac chiing/loai cung cap chudi gen cob, nad1va cox1 ciia hé gen ty thé d& phan tich xac dinh quan hé
pha hé cua dang lai Fasciola sp. & Viét Nam.

Ho/Loai Ki hiéu loai Ki hiéu miu Ngudn géc $6 dang ki Ngan

hang gen

Fasciolidae*

1 Fasciola sp (lai) Fsp DL11 Viét Nam Nghién cu nay

2 Fasciola sp (lai) Fsp FH1 Viét Nam Nghién c&u nay

3 Fasciola sp (lai) Fsp GHL Trung Quéc KF543343

4 Fasciola gigantica Fgig GX Trung Quéc KF543342

5 Fasciola gigantica Fgig T4V Viét Nam Nghién cu nay

6 Fasciola gigantica Fgig Bali Indonesia Nghién c&u nay

7 Fasciola hepatica Fhep Geelong Australia AF216697

8 Fasciola hepatica Fhep ByJP n/a AP017707

9 Fasciola jacksoni Fjac Madu Sri Lanka KX787886

10 Fasciolopsis buski Fbus Jiangxi Trung Quéc KX169163

11 Fasciolopsis buski Fbus HT Viét Nam Nghién cu nay

12 Fasciolopsis buski Fbus NA Viét Nam Nghién cu nay

13 Fascioloides magna Fmag Koko Czek KU060148
Opisthorchiidae

14 Opisthorchis viverrini Oviv n/a Lao JF739555

15 Opisthorchis viverrini Oviv BD1 Viét Nam Nghién cu nay

16 Opisthorchis viverrini Oviv KK Thai Lan Nghién c&u nay

17 Opisthorchis felineus Ofel Tula Nga EU921260

18 Clonorchis sinensis Csin ND Viét Nam Nghién cu nay

19 Clonorchis sinensis Csin GD Trung Quéc JF729303

20 Clonorchis sinensis Csin n/a Han Quéc JF729304

21 Clonorchis sinensis Csin Amur Nga FJ381664

22 Metorchis orientalis Mori HLJ Trung Quéc KT239342
Heterophyidae

23 Haplorchis taichui Htai n/a Lao KF214770

24 Haplorchis taichui Htai QT Viét Nam MG972809

25 Metagonimus yokogawai Myok n/a Han Quéc KC330755
Echinostomatidae

26 Echinostoma caproni Ecap SAMEA Ai Cap LL250667

27 Echinostoma hortense Ehor HLJ Trung Quéc KR062182

28 Echinostoma paraensei Epar UNM n/a KT008005

29 Hypoderaeum conoideum Hcon Hubei Trung Quéc KM111525
Echinochasmidae

30 Echinochasmus japonicus Ejap PT Viét Nam KP844722
Schistosomatidae

31 Trichobilharzia regenti” Treg n/a N/A DQ859919

Ghi cht: ‘Tt ¢4 13 ching/loai trong ho Fasciolidae dwoc st dung tinh toan khodng cach di truyén. ~Loai str dung tao nhém
ngoai hop (outgroup) trong phén tich pha hé; n/a: khéng cé théng tin.
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Bang 3. Tinh toan khoang cach di truyén (pairwise genetic distance) st dung do dai chqéi amino acid hgp nhét ciia céac gen
cob, nad1, cox1 gilra cac mau cla cac dang lai (Fsp-FH1-VN; Fsp-DL11-VN), loai thuan (Fgig-T4V-VN) ctia Viét Nam v&i

céac chung/loai trong ho Fasciolidae.

Chiing/Loai 1 2 3 4 5 6 7 8 9 10 1 12 13

1 Fgig-TAV-VN-

2 Fgig-ID- 0,8
Fgig-GX-CN-

3 Krs43342 w21

4  Fsp-FH1-WN=| 13 17 16
Fsp-DL11-

5 14 18 17| o4
Fsp-GHL-

6 CN- 15 20 19 | o6 07
KF543343

7 FhepGL-AU- oo 63 60 57 58 59
AF216697

g  hep-bydP- 56 60 56 54 55 57 05
AP017707

9  Fbus-HT-VN 21,0 21,5 202 20,6 20,7 20,7 207 207

10  Fbus-NAVN 20,9 213 20,1 205 206 20,6 206 206 02
Fbus-Jiangxi-

11 CN- 210 215 202 20,6 20,7 207 207 207 03 01
KX169163

12 Flac-Madu- 125 129 123 123 124 126 121 11,9 207 20,6 207
LK-KX787886 ' ' ' : ; : ' ' ' '
Fmag-Koko-

13 Cz 109 115 11,3 11,0 11,1 11,3 106 103 190 189 190 10,1
KU060148

Ghi chu: 1. Fgig-T4V-VN: Fasciola gigantica; 2. Fgig-ID: F. gigantica; 3. Fgig-GX-CN: F. gigantica; 4. Fsp-FH1-VN: Fasciola
sp. (lai chéo nguoc); 5. Fsp-DL11-VN: Fasciola sp. (lai hén hop); 6. Fsp-GHL-CN: Fasciola sp (lai); 7. Fhep-GL-AU: F.
hepatica; 8. Fhep-byJP: F. hepatica; 9. Fbus-HT-VN: Fasciolopsis buski; 10. Fbus-NA-VN: Fasciolopsis buski; 11. Fbus-
Jiangxi-CN: Fasciolopsis buski; 12. Fjac-Madu-LK: Fasciola jacksoni; 13. Fmag-Koko-CZ: Fascioloides magna. Sé dang ki
Ngan hang gen (néu co) & cu0| chudi. Béng khung biéu thi so sanh 3 mau loai lai (4, 5, 6) v&i 3 mau (1, 2, 3) loai thuan F.
gigantica (khung I&n) va 3 mau loai lai véi nhau (khung nhd ké tiép). Phan in dam con s 13 ty 1& so sanh 3 mAu loai lai (4, 5,
6) v&i 2 mau F. hepatica (7, 8) va cac chiing/loai san |4 khac trong ho Fasciolidae.

Két qua tinh toan & bang 3 cho thdy, ty 1& sai
khac gilra cac loai hay con goi la khoang cach di
truyén, chi 1a 0,4% — 0,7% giira cac mau dang lai
Fasciola spp. cua Viét Nam va chung tham chiéu
Trung Qubc; cao hon 13 1,3 — 2,0% véi F. gigantica

“thuan”. Trong khi d6 ty 18 sai khac giita cac mau
dang lai Fasciola spp. ciia Viét Nam va Trung Qudc
s0 v6i F. hepatica 1a kha cao (5,7% — 5,9%) va rét
cao so v4i cac loai san l1a khac, gdm Fasciolopsis
buski (20,6% — 21,0%) va véi Fasciola jacksoni va
Fascioloides magna (11,0% — 12,6%).

Tir két qua trén ching toi c6 nhan xét, ca hai
mau thudc dang lai Fasciola spp. Viét Nam c6 ty 1¢
sai khac thip, hay néi cach khac co ty 1& ddng nhat
cao (99,3 — 99,6%) so voi chung tham chiéu cua
Trung Qudc (s6 Ngan hang gen KF543343) va voi

cac chung cua loai F. gigantica thuin (98,0 —
98,3%), cho két luan khing dinh, cac dang lai c6 di
truyén dong me ty thé thudc loai F. gigantica.

Mobi quan h¢ vé loai giira san 14 gan “lai” va cac
loai san la dua trén phan tich pha hé

Hinh 1 trinh bay ciy pha hé thé hién mdi quan
hé v& loai ciia cac chung san 14 gan 16n, trong d6 ¢
2 mau dang lai Fasciola spp. va 2 ching thudc F.
gigantica thun va 27 ching dai dién cho cac loai
san 14 tham chiéu tir Ngan hang gen. Két qua dua
trén cdy pha hé ¢ hinh 1 cho thdy, 31 chung san la
gan va san la ciia Viét Nam va thé giéi dwoc phan
thanh 6 nhom chinh:

- Nhom tht nhét (ho Fasciolidae) gdm 13
chung/loai thudc ho Fasciolidae, chia lam hai nhanh
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phu: i) nhanh phu tha nhit chira 3 ching thugc loai
Fasciolopsis buski; i) nhanh phu th 2 bao gom 10
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Metagonimus yokogawai cb hé gen ty thé di cong bd
hoac dang ki trong Ngan hang gen (Bang 2).

chung/loai con lai thudc san 1a gan Fasciola spp. va
Fascioloides magna. Hai mau “lai” ctia Viét Nam
(Fsp-FH1-VN va Fsp-DL11-VN) & cung voi loai
“lai” tham chiéu (Fsp-GHL-CN) ciia Trung Quéc;
trong khi d6, mau san 14 gan thudc F. gigantica
“thuan” Viét Nam (Fgig-T4V-VN) cing véi Fgig-
Bali-ID (Indonesia) va Fgig-GX-CN (Trung Qudc).

- Nhom th hai (ho Echinostomatidae) gém 4
loai co hé gen ty thé da cong bd hodc dang ki trong
Ngan hang gen (Bang 2).

- Nhém thtr nam (ho Opisthorchiidae) gdm céac
chung thudc 4 loai san la gan nho Clonorchis
sinensis, Opisthorchis felineus, O. viverrini va
Metorchis orientalis.

- Nhom thir sau (ho Schistosomatidae) la nhom
ngoai hop trong phan tich pha hé, chi chon mdt loai
Trichobilharzia regenti lam dai dién.

Nhu vy, nhanh chira 2 miu dang lai Fasciola
spp. cua Vi¢t Nam (Fsp-FH1-VN va Fsp-DL11-VN)
& vi tri cing chung tham chiéu Trung Qudc (Fsp-
GHL-CN) va loai thudn F. gigantica cua Viét Nam
(Fgig-T4V-VN) cung voi chung Fgig-Bali-ID
(Indonesia) 1a ching dugc coi 1a thuan nhit cua loai
F. gigantica, khing dinh vi tri phan loai rd rang ctia

- Nhém thir ba (ho Echinochasmidae) 1a ho méi
nang cép, tich ra tir Echinostomatidae, gdm loai
Echinochasmus japonicus méi cong bd gan day
(Ngan hang gen: KP844722).

- Nhém thir tu (ho Heterophyidae) gém 2

chung cua loai Haplorchis taichui va loai chung trong ho Fasciolidae.

p g g hQ
70| Fbus-NA-VN

4100[ Fbus-Jiangxi-CN-KX169163
Fbus-HT-VN

100 @ Fsp-DL11-VN
Fsp-GHL-CN-KF543343
84 54/l @ Fsp-FH1-VN FASCIOLIDAE

100 |; @ Fgig-T4V-VN
Fgig-ID
Fgig-GX-CN-KF543342
Fhep-byJP-AP017707
100 - Fhep-GL-AU-AF216697
Fjac-Madu-LK-KX787886
Fmag-Koko-CZ-KU060148
Hcon-Hubei-CN-KM111525
Epar-KT008005

100 Ecap-EG-LL250667

100' Ecap-SAMEA-EG-LL250667
Ejap-PT-VN-KP844722

100 | Htai-LA-KF214770

92 I:Htai-QT-VN
Myok-KR-KC330755

Ofel-Tula-RU-EU921260
95 Csin-GD-CN-JF729303
71l Csin-KR-JF729304
100 ¢sin-Amur-RU-FJ381664
Csin-ND-VN
Mori-HLJ-CN-KT239342
Oviv-LA-JF739555
Oviv-BD1-VN
62- Oviv-KK-TH
Treg-DQ859919

7
100

100 ECHINOSTOMATIDAE

1 ECHINOCHASMIDAE

HETEROPHYIDAE

100

100 OPISTHORCHIIDAE

66

I SCHISTOSOMATIDAE

—
0.05

Hinh 1. Cay pha hé xac dinh médi quan hé v& loai dwa trén phan tich chudi amino acid suy di&n tlr hop nhéat cac gen
cob+nad1+cox1 gilta cac mau san la gan Ién cta Viét Nam (déu hinh thoi) va san la khac dai dién 6 ho Fasciolidae,
Echinostomatidae, Echinochasmidae, Heterophyidae, Opisthorchiidae va Schistosomatidae (ngoai hgp). Ghi chu: Cay pha
hé dwoc xay dwng bang chwong trinh MEGA7.0, phwong phap két ndi lién ké& (Neighbor-joining), v&i hé sb tin cay bootstrap
la 1000 lan I3p lai (Kumar et al, 2016). Ky hiéu quéc gia theo bang qui dinh quéc té
(http://www.nationsonline. org/oneworld/country code_list.htm), vi du VN: Viét Nam; TH Thai Lan; CN: Trung Quéc. Ki hiéu
chung l4y tir dia phwong phan lap (néu cd) va ki hiéu loai dwoc liét ké tai Bang 2. He sb tin twdng (bootstrap) dwoc ghi ngay
tai m6i nhém phan nhanh. S dang ky Ngan hang gen dwoc dat & cudi chudi; hodc 1a cac chiing thudc nghién cteu nay.
Vach ngang & cudi hinh (0.05) biéu thi sai khac nucleotide (5/100 nucleotide) & m6i nhanh.
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KET LUAN

Hai miu san 14 gan 16n thudc dang lai Fasciola
spp. cua Viét Nam c6 ty 1¢ tinh toan khoang cach di
truyén ty thé rat cao (99,3 — 99,6%) véi 1 chung ctia
loai lai Fasciola sp. tham chiéu cua Trung Qudc va
mot chung thudc loai thudn F. gigantica cta Viét
Nam hoan toan dong nhét véi loai F. gigantica tham
chiéu cia Indonesia. Cay pha hé xay dung tir 31
chung thudc 18 loai trong 6 ho cua I6p san 1a
Trematoda ciing xac dinh vi tri phan loai cua ching
trong ho Fasciolidae.

Loi cam on: Cam on tai tro kinh phi cua Quy phat
trién Khoa hoc va Céng nghé quéc gia
(NAFOSTED) cho dé tai ma s6 106-YS.02-2013.06
dé thuee hién cong trinh nay.

TAI LIEU THAM KHAO

Agatsuma T, Arakawa Y, Iwagami M, Honzako Y,
Cahuaningsin U, Kang SY, Hong SJ (2000) Molecular
evidence of natural hybridization between Fasciola
hepatica and F. gigantica. Parasitol Int 49: 231-238.

Ai L, Chen MX, Alasaad S, Elsheikha HM, Li J, Li HL,
Lin RQ, Zou FC, Zhu XQ, Chen JX (2016) Genetic
characterization, species differentiation and detection of
Fasciola spp. by molecular approaches. Parasit Vectors 4:
101. Review.

Amer S, ElKhatam A, Zidan S, Feng Y, Xiao L (2016)
Identity of Fasciola spp. in sheep in Egypt. Parasit
Vectors 9(1): 623.

Amor N, Halajian A, Farjallah S, Merella P, Said K, Ben
Slimane B (2011) Molecular characterization of Fasciola
spp. from the endemic area of northern Iran based on
nuclear ribosomal DNA sequences. Exp Parasitol 128(3):
196-204.

Bui TD, Doanh PN, Saegerman C, Losson B (2016)
Current status of fasciolosis in Vietnam: an update and
perspectives. J Helminthol 90(5): 511-522. Review.

Choe SE, Nguyen TT, Kang TG, Kweon CH, Kang SW
(2011) Genetic analysis of Fasciola isolates from cattle in
Korea based on second internal transcribed spacer (ITS-2)
sequence of nuclear ribosomal DNA. Parasitol Res 109(3):
833-839.

Dao TTH, Nguyen TTG, Gabriél S, Bui KL, Dorny P, Le
TH (2017) Updated molecular phylogenetic data for
Opisthorchis spp. (Trematoda: Opisthorchioidea) from
ducks in Vietnam. Parasit Vectors 10(1): 575.

Harrison RG, Larson EL (2014) Hybridization,
introgression, and the nature of species boundaries. J

Hered 105 Suppl 1: 795-809.

Hayashi K, Ichikawa-Seki M, Allamanda P, Wibowo PE,
Mohanta UK, Sodirun, Guswanto A, Nishikawa Y (2016)
Molecular characterization and phylogenetic analysis of
Fasciola gigantica from western Java, Indonesia. Parasitol
Int 65(5A): 424-427.

Huang WY, He B, Wang CR, Zhu XQ (2004)
Characterisation of Fasciola species from mainland China by
ITS-2 ribosomal DNA sequence. Vet Parasitol 120: 75-83.

Itagaki T, Sakaguchi K, Terasaki K, Sasaki O, Yoshihara
S, Van Dung T (2009) Occurrence of spermic diploid and
aspermic triploid forms of Fasciola in Vietnam and their
molecular characterization based on nuclear and
mitochondrial DNA. Parasitol Int 58: 81-85.

Kumar S, Stecher G, Tamura K (2016) MEGAT:
Molecular Evolutionary Genetics Analysis Version 7.0 for
Bigger Datasets. Mol Biol Evol 33(7): 1870-1874.

Le TH, De NV, Agatsuma T, Nguyen TGT, Nguyen QD,
McManus DP, Blair D (2008) Human fascioliasis and the
presence of hybrid/introgressed forms of Fasciola in
Vietnam. Int J Parasitol 38: 725-730.

Littlewood DT (2008) Platyhelminth systematics and the
emergence of new characters. Parasite 15(3): 333-341.
Review.

Mas-Coma S, Valero MA, Bargues MD (2009) Chapter 2.
Fasciola, lymnaeids and human fascioliasis, with a global
overview on disease transmission, epidemiology,
evolutionary genetics, molecular epidemiology and
control. Adv Parasitol 69: 41-146.

Nguyen S, Amer S, Ichikawa M, Itagaki T, Fukuda Y,
Nakai Y (2012) Molecular identification of Fasciola spp.
(Digenea: Platyhelminthes) in cattle from Vietnam.
Parasite 19(1): 85-89.

Nguyen TGT, De NV, Vercruysse J, Dorny P, Le TH
(2009)  Genotypic  characterization and  species
identification of Fasciola spp. with implications regarding
the isolates infecting goats in Vietnam. Exp Parasitol 123:
354-361.

Peng M, Ichinomiya M, Ohtori M, Ichikawa M, Shibahara
T, Itagaki T (2009) Molecular characterization of Fasciola
hepatica, Fasciola gigantica, and aspermic Fasciola sp. in
China based on nuclear and mitochondrial DNA. Parasitol
Res 105(3): 809-815.

Shoriki T, Ichikawa-Seki M, Suganuma K, Naito I, Hayashi
K, Nakao M, Aita J, Mohanta UK, Inoue N, Murakami K,
Itagaki T (2016) Novel methods for the molecular
discrimination of Fasciola spp. on the basis of nuclear
protein-coding genes. Parasitol Int 65(3): 180—183.

Trin Thanh Duong, Nguyén Thu Huong, Nguyén Thj
Huong Binh (2013) Dang lai trong mau san 14 gan 16n trén

429



trau, bo va nguoi ¢ Quang Ngai. Tap chi Y hoc thuc hanh
858(1): 48-52.

Walker SM, Prodéhl PA, Hoey EM, Fairweather I, Hanna
RE, Brennan G, Trudgett A (2012) Substantial genetic
divergence between morphologically indistinguishable
populations of Fasciola suggests the possibility of cryptic

Nguyén Thi Bich Nga et al.

speciation. Int J Parasitol 42(13-14): 1193-1199.

Wannasan A, Khositharattanakool P, Chaiwong P, Piangjai
S, Uparanukraw P, Morakote N (2014) Identification of
Fasciola species based on mitochondrial and nuclear DNA
reveals the co-existence of intermediate Fasciola and
Fasciola gigantica in Thailand. Exp Parasitol 146: 64-70.

ANALYSIS OF GENETIC DISTANCE AND PHYLOGENETIC RELATIONSHIPS OF
“NATURAL/ADMIXED” AND “INTROGRESSIVE” HYBRIDIZATION OF Fasciola spp.

IN VIET NAM

Nguyen Thi Bich Nga', Do Thi Roan', Nguyen Thi Khue', Huynh Hong Quang’, Nguyen Van De’, Le
guy g guy!

Thanh Hoa'*

!Institute of Biotechnology, Vietham Academy of Science and Technology
*Institute of Malariology, Parasitology and Entomology, Quy Nhon

Hanoi Medical University

‘Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Fasciola hepatica, F. gigantica and “intermediate” forms of Fasciola species, are responsible for
fascioliasis in ruminant animals and humans in many countries. There are two forms: “natural/admixed” and
“introgressive” hybridization. Vietnam is a "hot spot" country, where the “hybrid” Fasciola forms have been
found nationwide. Determination of phylogenetic relationships and genetic distance of these hybrid forms with
those in family Fasciolidae and class Trematoda (Phyllum Platyhelminthes) is necessary to confirm their
taxonomic classification. In this study, we sequenced the ITS1 and ITS2 for discrimination of two kinds of
hybrid Fasciola mentioned above. The deduced amino acid sequences of the entire mitochondrial genes,
cytochrome b (cob), nicotinamide dehydrogenase 1 (nadl) and cytochrome oxidase 1 (coxI), from two hybrid
Fasciola spp. including Fsp-DL11-VN (from buffalo, admixed hybrid), Fsp-FHI-VN (from human,
introgressive hybrid) and “pure” F. gigantica (Fgig-T4V-VN, from cattle) were obtained and combined
(cob+nadl+coxl). These sequences were used as markers for phylogenetic analysis together with 28
representative isolates/species of Fasciolidae and Trematoda. Genetic distances between 13 isolates/species in
the family Fasciolidae have also been determined to accurately account for their species-relationships. As
results, pairwise genetic distance calculation showed that the distance rate was only 0.4% — 0.7% between
Fasciola spp. hybrids of Vietnam and China, slightly higher, 1.3 — 2.0% with “pure” F. gigantica, whilist this
rate was quite high compared with F. hepatica (5.7% — 5.9%), with Fasciolopsis buski (20.6% — 21.0%), and
two other fasciolids, Fasciola jacksoni and Fascioloides magna (11.0% — 12.6%). The phylogenetic tree of 31
strains/species showed 5 distinct groups, corresponding to 5 families, ie., Fasciolidae, Echinostomatidae,
Echinochasmidae, Heterophyidae, Opisthorchiidae and an outgroup, Schistosomatidae. Two "hybrid" Fasciola
species of Vietnam (Fsp-FH1-VN and Fsp-DL11-VN) grouped with the reference "hybrid" Fsp-GHL-CN
strain of China; and “pure” Fgig-T4V-VN with the two “pure” F. gigantica, Fgig-Bali-ID (Indonesia) and
Fgig-GX-CN (China). These results confirmed that “hybrid” Fasciola spp. were of the maternally inherited

mitochondrial lineage from F. gigantica.

Keywords: Fasciola gigantica, hybrid Fasciola spp., mitochondrial genes, genetic distance, PCR, phylogeny,

Fasciolidae, Trematoda
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