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TOM TAT

Nghién ctru nay danh gia da dang di truyén, ciu tric quan thé, phat sinh loai ctia 7 dan ca chép bao gém: ca
chép trang Viet Nam (VN), c4 chép chon giong V1 (V1), c4 chép vay Hungary (HV), ca chép vang Indonesia
(IN), ca chép vay Hungary dan Tata (TAT), ca chép vay Hungary dan Szarvas (SZA) va ca chép Cong hoa
Séc (SE) dua trén phan tich trinh ty gen COI va D-loop. Két qua chi ra rang, dan VN va V1 Ia dan c6 da dang
di truyén cao nhét trong khi cac dan HV, TAT, SZA, SE va IN ¢6 da dang di truyén thap khi xét trén ca 2 gen
COI va D-loop. Nghién ciru da xac dinh duoc 53 haplotype, trinh tw cac haplotype da duoc cong bé trén
GenBank - NCBI, véi ma s6 MW450991 - MW451003 (gen COI) va MW463062 - MW463101 (gen D-loop).
Vé sai khac di truyén, dang cht y nhét 1a su sai khac di truyén xét trén gen COI gita dan SE véi tat ca cac
dan ca chép con lai, ddc biét 1a gitta SE va HV, gitta SE va SZA (déu c6 Fy; = 1), cho thdy khong c6 su chia sé
vé mat di truyén gitra cac dan nay. Két qua phan tich AMOVA dua trén gen COI cho thiy cac dan c6 cau
tric quan thé ro rang do su déng gop dang ké vé khac biét di truyén gitra cac dan. Cay phat sinh loai phan
tr cho thdy méi quan heé di truyén xa giita SE va cac dan con lai (xét tréen gen COI) va méi quan hé di truyén
gan giii ctia 7 dan (xét trén gen D-loop). Nghién cttu da gop phan tao co sé dit liéu nguon gen tham chiéu va
phu tro cho cac nghién ctru can thong tin vé nguén gen ctia mét s6 dan ca chép & Viet Nam hién nay, dong
thoi phuc vu cong tac chon giéng va bao ton ngudn gen.

Tt khoa: COL D-loop, c4 chép, da dang di truyén, haplotype.

1. DAT VAN BE

Ca chép (Cyprinus carpio) thuoc bo
Cypriniformes va ho Cyprinidae, dugc coi 1a ho ca
nuoc ngot 16n nhat va phan b6 rong rai & hau hét cac
qudc gia trén thé gioi nhung rit phd bién & chau A va
mot s6 nudc chau Au (Weber va Brown, 2011). Ca
chép duoc coi 1a ddi twong tiém nang cho nuoi trong
thity san thuong mai vi n6 c6 kha nang thich tng rat
cao voi cad moi truomg nudi va thic an (Rahman,
2015). San luong ca chép chiém 3,4% (4,4 triéu tan
nam 2015) trong tdng san luong thaiy san toan cau.
Day 1a loai ca chiém tAm quan trong & vi tri thit 3 vé
san luong nudi trong thily san trén thé giéi va 97,3%
san luong c4 chép 1a do nuoi trong thiy san (Karnai
va Szucs, 2018).

Hién nay, & nuéc ta, Vien Nghién cttu Nuéi trong
Thuy san I dang luu gitt 6 dan ca chép dé phuc vu
cong tac bdo ton ngudn gen nhu sau: ca chép vy
Hungary, ca chép trang Viét Nam, c4 chép chon
giong V1, ca chép vang Indonesia, c4 chép viy
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Hungary dan Tata va ca chép vdy Hungary dan
Szarvas. Ngoai cac dan ca trén, thuc té trong cac
doanh nghiép va trang trai tue nhan con luu gift ngudn
gen clia mot s6 dan ca khac cé gia tri di truyén nhu
dan ca chép nhap tir Cong hoa Séc. Mac du la loai ca
nudi quan trong dem lai gia tri kinh t€ cao, tuy nhién
trong nhitng nam gin day, chuong trinh chon giong
trén c4 chép chua duoc thuc hién va hau nhu chua cé
cong trinh nghién cttu nao lién quan dén thong tin di
truyén ctia cac dan ca chép hién co & Viét Nam duoc
cong bo gan day. Cung véi do, nghién ctru st dung
gen DNA ty thé trong danh gia da dang di truyén va
cau truc di truyén trén cac dan ca chép khac nhau la
chua dwoc thuc hién. Cac doan gen nhu COI
(Cytochrome ¢ Oxidase subunit I) va D-loop
(Displacement loop) thugc hé gen ty thé 1a cac trinh
tu khong nhitg duoc stt dung nhiéu nhét cho cac
phan tich phat sinh loai trong cdc nghién ctru tién
héa (Kohlmann va Kersten, 2013), phan loai nhu la
cac ma vach di truyén (Hubert va ctv., 2008) ma con
duoc stt dung thuong xuyén trong cac nghién ciu vé
da dang va cau trac di truyén trén nhiéu loai dong vat
thiy san (Ward va ctv., 2005). Do vay, nghién ctiu
nay nham tao ra mét co so dit liéu nguén gen tham
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chiéu va phu tro cho cac nghién ctru can thong tin vé
di truyén ctia mot s6 dan ca chép hién c6 & Viét Nam.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Thong tin chi tiét vé cac dan ca chép (Cyprinus
carpio) st dung trong nghién ctru dugc trinh bay
trong bang 1.

Mau vay nguc ctia cac ca thé thuoc cac dan ca
nghién ctu (nhuw mo ta trong bang 1) duogc thu, bao
quan trong Ethanol 96% va duoc chuyén vé Phong thi
nghiém Di truyén — Chon giéng thudc Trung tam
Cong nghé Sinh hoc Thiy san (Vién Nghién ctu
Nudi trong Thay san I), bdo quan trong ti 4'C cho
dén khi tach chiét ADN.

Bang 1. Thong tin méu cac dan ca chép stt dung trong nghién ciru

Thoi gian bat
o Nguén dau bdo téon, | Kihiéu | So6 luong i -
T Tén dan goc luu gitr tai Viét mau (mau/dan) Dia diém luu gitr
Nam
1 | Céchéptrang Viet Viet Nam 1988" VN 17
Nam
2 | Cachép chon giong V1 | Viét Nam 2005 Vi 20
3 ga cl}:(?p V?.y Hungary Hungary 1996 HV 20 Vien Nghién ciu
4 a Chep vang Indonesia 1988 IN 20 Nuoi trong Thiy
Indonesia an I
Ca chép vdy Hungary
5 dan Tata Hungary 2019 TAT 20
Ca chép vdy Hungary
6 dan Szarvas Hungary 2019 SZA 20
Doanh nghiép tu
nhan Trung tam
phat trién Cong
7 Ca chép dan Séc CH Séc 2015 SE 20 nghé thay san Viét
Nam, dija chi: Pinh
Bang, Tt Son, Bic
Ninh.
Téng s6 137

2.2. Phuong phap nghién ctru

T4ch chiét AND: Trong nghién ctu nay da tach
chiét ADN theo phuong phap két tda mudi
(Sambrook va Russell, 2001).

Phan ung PCR khuéch dai gen (PCRI1): Nghién
ctru stt dung doan moéi khuéch dai doan gen COI va
D-loop thuoc mtDNA cua loai ca chép Cyprinus

"Nguyén Quang Huy, 2017.

carpio. Hai doan moi nay duoc thiét ké dua trén phan
mém Primer3Plus (https://www. bioinformatics.
nl/cgi-bin/primer3plus/primer3plus.cgi) trén co so
doan gen COI va Dloop ctia loai ca nay da duoc cong
bo trén ngan hang gen NCBI v6i ma s6 NC001606
(Chang va ctv., 1994). Thong tin chi tiét vé doan moéi
duoc trinh bay & bang 2.

Bang 2. Thong tin vé trinh ty doan mai sit dung trong nghién ctru

Y . N Nhiéet do gan Kich thuoc san
Tén moi Trinh tu moi méi (°C) phdm PCR (bp)
COI-F. C. Carp 5-CACGCAGGAGCATCAGTAGA-3 58 319
COI-R. C. Carp 3" TGTTCAGGTGCTGTGGAGAG-5 58
DL-F. C. Carp 5-GGAGGTAGCACTCCCTTTATG-3’ 58 715
DL-R. C. Carp 5-CACACGTTCTTGGTCCTCCT-3’ 58
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Phan tng khuéch dai duoc thuc hién voi téng
thé tich 50 pl bao gém: 25pl MyTaq™ Mix 2x
(Bioline), 2 nl méi loai moi xuéi va moi nguoc (nong
d6 méi 10 pM), 2 ul ADN khuon (~ 200 ng) va nuéc
cat. Diéu kién phan tmg d6i véi chu ky nhiét nhan
doan gen COI, Dloop la: giai doan khéi dau & 94°C
trong 2 phut; tiép d6 1a 35 chu ky bao gém (giai doan
bién tinh & 94°C trong 30 giay; giai doan gan méi &
58°C trong 15 gidy; giai doan kéo dai & 72°C trong 30
giay); giai doan két thuc kéo dai & 72°C trong 5 phut
va gitt & 4°C. Sau khi phan tng két thuc 14y 3pl san
phdm dién di trén gel agarose 1,5% dé kiém tra két
qua san phdm PCR.

Tinh sach san pham PCRI:Stt dung kit tinh sach
san phdm PCR, QIAquick PCR Purification Kit,
Qiagen. Quy trinh tinh sach theo huéng dan ctia nha
san xuat.

Phan ing PCR gidi trinh tir (PCR2): Thanh phan
ctia phan tmg PCR giai trinh tu trong téng thé tich 20
pl bao gém: 8 pl DTCS Quick Start Kit, 0,5-10 pl san
pham PCRI1 da tinh sach dam bao néng do 50 ng/100
fmol, 2 pl Primer (1,6 pmol/ul hoédc 1,6 pM). Sau do
cho nudc cat lén t6ng thé tich 20 pl. Chu trinh nhiét
cho phan tng PCR2 1a 30 chu ky bao gém: 96°C
trong 20 giay, 50°C trong 20 giay va 60°C trong 4
phut. Cuéi ciing gitr & 4°C.

Tinh sach sin pham PCR2: Tinh sach bang
Ethanol (Merk) theo quy trinh sau: Chuyén toan bo
san pham PCR2 (20 pl) sang 6ng eppendorf da chira
5 pl dung dich ngtng phan tng bao gém: 2 pl 3M
Natri Acetat pH 5,2; 2 ul EDTA 100 mM; pH 8,0, 1 ul
Glycogen 20 mg/ml. Thém 75 ul Ethanol 95% lanh
bdo quan trong -20°C, voltex, ly tam 13.000
vong/phut trong 20 phut tai 4°C. Bé dich néi phia
tren, gitr lai ADN két tia & day 6ng. Ria két taa
bang 200 ul Ethanol 70% lanh bao quan trong —20°C,
voltex, ly tam 13.000 vong/phut trong 3,5 phut tai
4°C. Bé dich néi phia trén, gitr lai ADN két ttia & day
ong. Budc nay thuc hién 2 1an. D€ kho tu nhién &
nhiét do phong. Hoa tan ADN két ttia bang 40 ul
SLS.

Thue hién gidi trinh twr trén mdy GenomeLab
GeXP: Chuyén toan bo dung dich ADN hoa tan trong
SLS tir budc tinh sach vao giéng tuong tmg trén dia
chay mau. Nhé 1 giot dau (mineral oil — dugc cung
cap kem theo DTCS Quick Start Kit) lén trén dé

tranh bay hoi mau. bat dia mau va dia dém vao may
giai trinh tu. Cai dat va chay chuwong trinh.

2.3. Xtr Iy s6 lieu

Céc trinh tr gen duogc kiém tra chat luong bang
phin mém Finch TV 14.0 (http://www.
geospiza.com). Tiép theo, chuong trinh ClustalW
Multiple Alignment trong BioEdit 7.1.9 (Hall, 1999)
duoc str dung nham so sanh, cin chinh trinh tu, sau
d6 duoc kiém tra va xac dinh mtc do tuong dong.
Cac chi s6 da dang di truyén kiéu don - Haplotype
diversity (h) va da dang nucleotit - Nucleotide
diversity (r) duoc tinh toan bing cach stt dung phan
mém DnaSP v6.10.01 (Rozas va ctv., 2017). Phan
mém Arlequin v.3.11 (Excoffier va ctv., 2005) duoc
dung dé danh gia sai khac di truyén, maic do khac
biét bén trong va gitta cac dan qua phan tich Fgp
(Population pairwise Fgp) va phuong sai phan ti
AMOVA.

Cay phat sinh loai phan tir thé hién méi quan heé
di truyén giita cac dan ca nghién ctru duoc xay dung
dua trén phuong phap UPGMA (Unweighted Pair
Group Method with Arithmetic mean) goém 8 trinh
tu, trong d6 c6 7 trinh tu phd bién (consensus
sequence) duoc xay dung cho timg dan va 1 trinh tu
da duwoc cong bo tréen NCBI (ma s6 NC001606;
Chang va ctv., 1994). Cac don vi phan loai lién két
duoc nhom lai voi nhau trong thit nghiém bootstrap
(1000 1an lap lai) duoc hién thi bén canh cac nhanh.
Cay duoc ve theo ty 1é, voi do dai cac nhanh bang
don vi ctia khoang céch tién hoa duoc st dung dé
suy ra cay phat sinh loai. Cac phan tich tién hoa duoc
thuc hién trong MEGA X (Kumar va ctv., 2018).

3. KET QUA VA THAO LUAN

3.1. ba dang haplotype va nucleotide

Tat ca cac trinh ty trude khi dua vao phan tich
bang phan mém déu duoc xac dinh muic do tuong
dong voi trinh tur gen da duoc cong b trén ngan
hang gen NCBI dua trén cong cu BLAST. Két qua
cho thdy, céac trinh tu gen nghién citu c6 do bao phu
rat cao (100%) va do tuong déng cao (97,7-100%) so
voi céac trinh tu da duoc cong bo. Sau khi loai bod cac
ving trinh tur nhiéu (doan dau va doan cudi) cho kich
thudc doan gen nghién cttu 1a 760 bp déi véi gen COI
va 695 bp do6i voi gen D-loop. Két qua phan tich da
dang di truyén ctia cac dan ca chép dua trén 2 gen
nay duoc thé hién & bang 3.
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Bang 3. Tdng hop da dang haplotype va nucleotide ctia cac dan ca chép phan tich

trén doan gen COI va D-loop
o COI D-loop

STT | Pan ca N n P h b N n p h T
1 VN 17 6 4 0,772 | 0,00311 17 16 15 | 0,993 | 0,01355
2 \%2! 20 8 3 0,863 | 0,00534 | 20 15 11 | 0,958 | 0,01879
3 HV 20 1 0 0 0 20 4 1 0,5 0,00339
4 IN 20 3 0 0,484 | 0,00182 20 7 2 10,821 | 0,00722

5 TAT 20 2 1 0,189 | 0,00025 20 1 0 0 0
6 SZA 20 1 0 0 0 20 5 1 | 0,511 | 0,00120
7 SE 20 1 0 0 0 20 8 4 | 0,826 | 0,01188
Téng s6 137 13 8 0,732 | 0,00374 | 137 | 40 | 34 | 0,829 | 0,01234

Ghi chi: N: s6 trinh tir diroc phan tich; n: s6 lrong haplotype; p: s6 Irong haplotype dic trung; h: da dang

haplotype; n: da dang nucleotide.

Dai véi gen COI, két qua nghién ctru da chi ra co
13 haplotype khac nhau cho 7 dan ca chép, trinh tu
cac haplotype nay da duoc cong bo trén GenBank -
NCBI s6 hieu MW450991 - MW451003. Cu thé, dan
ca chép V1 c6 nhiéu haplotype nhat (8), trong khi d6
3 dan HV, SZA, SE chi c6 1 haplotype duy nhat. Tuy
V1 xuat hién & nhiéu dang haplotype nhat nhung dan
VN moéi 1a dan c6 nhiéu haplotype dic trung nhat (4),
tiép dén 1a dan V1 (3), cudi ciing 1a dan TAT (1). Bén
dan c4 con lai (bao gom IN, HV, SE va SZA) khong
c6 haplotype dic trung. Gia tri da dang haplotype h
(trung binh 1a 0,732) va da dang nucleotide = (trung
binh 1a 0,00374) nhin chung la cao khi so sanh voi
mot s6 loai ca nudc ngot khac da duoc nghién ctu.
Pan V1 c¢6 da dang haplotype va da dang nucleotide
cao nhat (h = 0,863, n = 0,00534). Trong khi do, 3/7
dan dugc nghién ctu c6 da dang haplotype va da
dang nucleotide déu bang 0 (dan HV, SZA va SE).
biéu @6 phan anh khong co6 su bién déi di truyén &
doan gen nghién citu gitra cac ca thé duoc phan tich
trong cac dan nay. Theo nghién cttu ctia Zhao va ctv
(2020) st dung chi thi khuéch dai doan gen COII
(Cytochrome c oxidase submit 2) d€ nghién cttu bién
di di truyén trén 196 mau ca chép thuoc 5 quan thé tu
nhién va 10 dan noi dia (6 dan Trung Qudc, 4 dan
chau Au) da cho thédy da dang haplotype (h = 0,761)
cao hon nhung da dang nucleotide (x = 0,0024) la
thap hon nghién citu ctia ching toi.

Déi voi gen D-loop, két qua phan tich 137 trinh
te thuoc 7 dan cd nghién cttu da chi ra cé 40
haplotype khac nhau, trinh tu cac haplotype nay da
duoc cong bo trén GenBank voi s6 hieu la
MW463062 - MW463101. Pan VN 1a dan co s6 luong
haplotype nhiéu nhat (16 haplotype/17 mau nghién
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ctru) va ciing 1a dan c6 nhiéu haplotype diac trung
nhat (15). Tiép do 1a dan V1 véinva plan luot 1a 15 va
11. Trong khi d6 dan TAT chi ¢6 1 dang haplotype va
khong co6 haplotype dic trung dan dén h va n déu
bang 0. Cac dan ca co nhiéu haplotype dan dén da
dang haplotype va da dang nucleotide cao va nguoc
lai. Trong d6 dang chu y 1a dan VN c6 h cao nhat
(0,993), tiep d6 1a V1 (0,958). Cac dan c6 ngudn goc
tit Hungary (HV, TAT va SZA) nhin chung c6 cac gia
tri n, p, h, n thap, cac dan con lai & muc do trung binh.
So sanh véi nghién citu cia Thai Thanh Binh va ctv
(2006) st dung phuong phap két hop gitra giai trinh
tu ADN va phan tich da hinh cau tric soi don (SSCP)
tai gen D-loop trén 968 mau ca chép thu tai Ccac vung
khac nhau & Viet Nam, Trung Quéc, An Do,
Indonesia, Dai Loan cho thdy da dang haplotype
(trung binh 0,4) thap hon nghién cttu ctia chdng toi.

Trong nghién ctru nay, cac dan HV, TAT, SZA,
SE va IN la két qua ctia cac chuong trinh chon giong
hodc da duoc nhap noi tir nhiéu nam trude day. Sau
khi dat duoc cac muc titu ma chuwong trinh chon
giong da thiét ké (nhu sinh truéng nhanh, ty 1é song
cao, hé s6 chuyén déi thic an thip) thi cac dan ca
chon giong hodc dan nhap noi chi duoc tai dan dé luu
giit qua cac nam. Pay cé thé 1a Iy do chinh dan dén
viéc lam gidm bién di di truyén trong cic dan c4 nay
dua trén cac doan gen da nghién ctu. Nguoc lai, dan
VN va V1, xuat hién & nhiéu dang haplotype va ciing
la nhitng dan c6 nhiéu haplotype dic trung nhat khi
xét trén ca 2 gen COI va D-loop. Diéu nay co thé
duoc giai thich béi ngudén goc ctia hai dan ca nay.
beoi voi dan ca V1, day 1a ca chép chon giong thé he
chon loc thit 6 ctia nhimg c4 lai 3 mau (hay con goi la
con lai kép) gitta cd chép Viét Nam, Hungary va
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Indonesia (tién hanh tir 1984 - 1995), trong khi do
dan VN 1a dan c6 nguon goc tu nhién.

3.2. Sai khac di truyén

Trong nghién cttu ndy, su sai khac di truyén gitta
cac dan ca chép duoc udc lugng theo gia tri Fgr. Két
qud phan tich st sai khac di truyén ctia 7 dan ca khi
so sanh timg cap véi nhau duoc trinh bay & bang 4.

Két qua & bang 4 cho thay su sai khac di truyén
cua 7 dan ca khi so sanh tirng cdp voi nhau xét trén
ca 2 gen COI va D-loop phan 16n déu 1a sai khac c6 y
nghia (P<0,05). Khong c6 su sai khac di truyén gitra
3 dan HV, TAT, SZA trén ca gen COI va D-loop. Diéu
nay c6 thé duoc gidi thich béi 3 dan nay déu co
nguédn goc tir Hungary. Trong d6 dan HV 1a dan ca
nhap noi va duoc tai dan, luu gitt & nudc ta tir nam
1996 cho dén nay. Hai dan TAT va SZA duoc nhap vé
nuoc ta tir nam 2019. Déi véi cac truong hop co su sai
khéc di truyén 16n, dang cha y nhat 1a s sai khac di
truyén xét trén gen COI gitta dan SE voi tat ca cac

Bang 4. Sai khac di truyén gitra cac dan c4 ché

dan con lai, dic biét la gitta SE va HV, gitra SE va
SZA (déu c6 Fgr = 1), SE va TAT (Fsr = 0,96356).
Theo cac nha khoa hoc, khi Fg; = 1, thi cac quan thé
l1a c6 dinh, diéu do6 c6 nghia 1a giita cAc quan thé
khong chia sé bat ky alen nao véi nhau, titc 1a khong
sinh san véi nhau, chung hoan toan bi co lap voi
nhau. Viéc Fqr trong nghién cttu nay c6 gia tri bang 1
c6 thé duoc gidi thich 1a do: (1) Cac dan nay bi co 1ap
voi nhau hoan toan trong thoi gian dai. Thuc té cho
thdy cac dan nay c6 su khac biét vé nguédn goc, cod
cach ly dia ly, co cach quan ly, luu gitt dan nghiém
ngat nén viéc cach ly sinh san hoan toan cé thé xay
ra. (2) Gen st dung trong nghién ctu la gen thuoc
mtDNA chi di truyén theo dong me. (3) Voi mot so
dan so luong ca thé gioi han, viéc sinh san dé tai dan
trong thoi gian dai c6 thé 1am gia tang ty 1é giao phdi
can huyét. (4) S6 lwong mau phan tich co thé chua
dd 16n (20 mau/dan) dan dén xac suit bat gap alen
giam.

dua trén phan tich doan gen COI va D-loop

Teén dan VN V1 HV IN TAT SZA SE

VN 0,10759 0,55177 0,18306 0,64502 0,61416 0,14309
V1 0,17266 0,24344 0,16203 0,32819 0,29974 0,14660
HV 0,52722 0,15132 0,68513 0,12341 0,04279 | 0,60900
IN 0,43078 0,32554 0,76842 0,77525 0,74356 0,16137

TAT 0,49163 0,13876 0,05263 0,72368 0,07018 | 0,69364
SZA 0,52722 0,15132 0,00000 0,76842 0,05263 0,66725
SE 0,73754 0,60830 1,00000 0,86640 0,96356 1,00000

Ghi chu: Fypdua trén gen COI (phia duor duong chéo); Fsrdua trén gen D-loop (phia trén duong chéo);
Sai khidc co y nghia khi P < 0,05; Gid tri Fs; co y nghia duoc in dim; Gid tri Fs; khong co y nghia duoc in

nghiéng.
3.3. Cau trdc di truyén

Két qua phan tich AMOVA duoc thé hién & bang 5.
Béng 5. Phan tich phuong sai phan tit (AMOVA) ciia cac dan ca chép qua phan tich

trinh ti gen COI va D-loop

o [t Dgn | Tocsh [ i Pl [
Gitra cac dan 6 122,394 1,01213 Va 62,79

COI | Trong mét dan 130 77,971 0,59977 Vb 37,21 0,62791™
Tong 136 200,365 1,61190
Gitra cac dan 6 278,239 2,22658 Va 44,15

D-loop | Trong mot dan 130 366,191 2,81686 Vb 55,85 0,44148™

Tong 136 644,431 5,04343

Ghi chu: Va, Vb: s6 Irong thanh phan phuong sai, ™ P < 0,0001.
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Két qua phan tich AMOVA cho thay phan tram
bién dong gitta cac dan (62,79%) lon hon su bién
dong trong mot dan (37,21%) trén gen COI, trong khi
trén gen D-loop thi xu huéng nguoc lai (44,15% va
55,85%). Két qua do chi ra ring co6 su sai khac vé di
truyén gitta cac dan hodc cac ca thé duoc nghién cttu,
déng thoi cho thay cac dan ca co ciu tric quan thé
ro rang do su dong gop dang ké vé khac biet di

truyén gitta cAc dan khi xét trén gen COL Gia tri Fgp
1a 0,62719 (COI), 0,44148 (D-loop) cho thay su bién
d6i di truyén tong thé giita 7 dan & muc do 1on. Theo
Zhao va ctv (2020) khi phan tich AMOVA duya trén
gen COII cho cac quan thé ca chép cho thiy phan
l6n bién di di truyén 1a xdy ra trong quan thé
(72,71%).
3.4. Méi quan hé di truyén
TAT
g2 | V1

SZA
39

32

HV

VN
NC 001606

IN

SE

1 Il 1
1

Il } Il
T U T
0.00250 0.00200 0.00150

T 1
0.00100 0.00050 0.00000

Hinh 1. Méi quan hé di truyén (UPGMA) ciia 7 dan ca chép xay dung dua trén gen COI

IN
HV
SE

SZA
TAT
V1

VN
NC 001606

T
0.0080 0.0060

0.0040

1
0.0020 0.0000

Hinh 2. Méi quan hé di truyén (UPGMA) ciia 7 dan ca chép xay dumg dua trén gen D-loop

100 IN

100 L HV

100

100

SE

SZA

TAT

V1

VN

Hinh 3. Méi quan hé di truyén (UPGMA) ciia 7 dan c4 chép xay dimg dua trén gen D-loop khong bao gdm
trinh te NC 001606

Hinh 1 cho thdy dan SE sau d6 1a dan IN c6 méi
quan he di truyén xa hon voi cac dan con lai ciing
nhu voi NC 001606. Nghién cttu su phan nhanh trén
nhanh phuy, mét 1an nira cho thdy méi quan hé di

truyén gan giii ctia 3 dan c6 nguén goc tir Hungary 1a
HV, TAT va SZA. Dan chon giéng V1 ciing thuoc
nhanh nay do d6 1a con lai ctia c4 c6 nguodn goc tir
Hungary. Méi quan hé gin giii nay duwoc thé hién
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bang chiéu dai nhanh rat nho hoac bang 0. Xét trén
gen D-loop, hinh 2 cho thiy phan thanh 2 nhanh
trong d6 7 dan nghién ctu vao mot nhanh, nhanh
con lai chi c6 NC 001606. Diéu d6 c6 nghia 7 dan ca
c6 mdi quan heé di truyén gan gti khi xét trén gen D-
loop. D€ hiéu o hon méi quan hé di truyén cta 7 dan
nay dua trén gen D-loop, ti€p tuc xay dung cay phat
sinh loai phan t voi phwong phap tuong tu va dix liéu
chi loai bd NC 001606 (Hinh 3). Theo hinh 3, dan VN
sau do 1a dan V1 1a nhitmg dan c6 mdi quan he di
truyén xa hon véi cac dan con lai.
4. KET LUAN

Két qua phan tich da dang di truyén ctia 7 dan ca
chép dua trén phan tich trinh tu gen COI va D-loop
thuoc mtDNA cho thdy ca chép VN va V1 c6 da dang
haplotype va nucleotide cao nhat. Cac dan ca nghién
ctru ¢6 sai khac di truyén 16n, diac biet 1a sai khac
giita ca chép SE véi tat ca cac dan ca con lai. Két qua
phan tich AMOVA dua trén gen COI cho thiy cac
dan c4 c6 cdu tric quan thé ro rang. Cay phat sinh
loai phan tr thé hién méi quan hé di truyén xa gitra
SE va cac dan ca con lai (xét trén gen COI) va moi
quan hé di truyén gan giii cia 7 dan ca nghién ctu
(xét trén gen D-loop).

LI CAM ON

Nhom tic gid xin chin thanh cam on Vién
Nghién citu Nuéi trong Thiy san I da cap kinh phi
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Summary

In this study, genetic diversity, population structure, and phylogenetics of 7 common carp strains including
Vietnamese white carp (VN), breeding carp V1 (V1), Hungarian scaly carp (HV), Indonesian goldfish (IN),
Hungarian scaly carp Tata (TAT), Hungarian scaly carp Szarvas (SZA) and Czech Republic carp (SE) based
on COI and D-loop sequences analysis. Results showed that VN and V1 were the highest genetic diversity
populations while HV, TAT, SZA, SE, and IN had low genetic diversity in both COI and D-loop genes. This
study identified a total of 53 haplotypes and all haplotype sequences were deposited in the GenBank
database, accession numbers MW450991-MW451003 (for COI gene) and MW463062-MW463101 (for D-
loop gene). In terms of genetic differentiation, the most notable was the genetic difference in the COI gene
between SE and all other populations, specifically, between SE and HV, SE and SZA (both had Fg; = 1), this
suggests that there was no genetic sharing between these populations based on studied genes. All
populations had a clear population structure due to the significant contribution of genetic differences among
populations based on COI AMOVA analysis. Phylogenetic presented a long genetic relationship between SE
and other remaining populations (for COI gene) and a close genetic relationship of 7 studied populations
(for D-loop gene). Our research contributed to creating a database of references and supporting studies that
need information on genetic resources of some common carp populations in Vietnam as well as serving for
breeding and conserving genetic resources.
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