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TOM TAT

Cé Lang cham (Hemibagrus guttatus Lacepede, 1803) la loai ca hoang dé c6 gid tri kinh té cao & mién Béc
Viét Nam. Nhu cdu ve€ nguon cd giong chat luong t6t da thic déy nghién ctru sinh san nhan tao ¢4 Lang chim
phuc vu luu giir ngudn gen, h tro san xudt giéng va nudi thuong pham. Ca Ling chdm da va dang bi khai thac
qua muc trong cac thuy vue ty nhién. T truge dén nay, cac nghién ctru trén ca Lang chidm cha yéu lién quan
dén ddc diém sinh hoc va san xuat gidng nhan tao. Trong nghién clru nay, ba chi thi microsatellite duoc st
dung dé tim hiéu dic dlem di truyen clia 4 quan dan c4 Lang chim (3 quan dan tu nhién tai Tuyén Quang, Pha
Tho, Ha Giang va 1 quin dan ca b me nudi giit tai Hai Duong). Cac chi thi nay c6 ma s truy cap 14n luot 1a
KJ873116, KJ873117 va NC023976. Ba vi tri microsatellite déu thé hién tinh da hinh cao, véi tong s 16 allele
trén ¢4 3 locus, 1dn lugt 13 5, 5 va 6 allele twong tng v&i vi tri locus HM7, HM8 va SS1. Quin dan ca Ling
chim thu & Ha Giang c6 tong s6 allele cao hon so véi ba quan dan thu & Tuyén Quang, Phi Tho va Hai Duong.
S allele quan sat (N, = 3,83 £ 0,24) 16n hon s6 allele hiéu qua (N.=2,14 £ 0,13) trén tat ca céc vi tri phén tich
va tai mdi locus déu xudt hién nhiing allele voi tan sb rat thap (< 0,1). Muc di hop tir quan sat (H, = 0, Sl +
0,25 — 0,71 + 0,17) cho gia tri 16n hon muc di hop tir ki vong (He = 0,38 + 0,06 — 0,63 + 0,03). Chi s6 cin
huyét (Fis) ¢ muc thip trén cd ba locus va sy sai khac di truyen giita cic 4 quan dan ca Lang cham 1a khéng 15
rét voi hé s6 sai khac di truyén Fgp & mic nho hon 0,05. Két qua nghlen ctru cung cép thoéng tin khoa hoc cho

céc chuong trinh lai tao va bao ton da dang ngudn gen ca Lang chim trong tuong lai.

Tir khéa: Cd Ling chim, da dang di truyén, Hemibagrus guttatus, microsatellite

MG PAU

Cé4 Lang cham (Hemibagrus guttatus, Lacepede
1803) 1a loai ca hoang da c6 gia trj kinh té cao. Trén
thé gidi, ca Lang cham phan bd tap trung ¢ Trung
Quéc, Thai Lan, Viét Nam va Campuchia (Mai Pinh
Yén, 1978). O Viét Nam, ca Lang chdm duoc tim
thdy chu yéu ¢ cac séng 16n & cac tinh phia Béic nhu
hé¢ théng séng Hong, song Da, song Thao, song
Chay... Tuy nhién, do sy khai thac qua mirc cua con
nguoi, hién nay c4 Lang chdm dang nim trong Sach
d6 Viét Nam ¢ mirc nguy cap bac V. Trudc tinh
trang d6, nghién ctru sinh san nhén tao ca Lang chim
duogc tién hanh nhim bao vé da dang ngudn gen,
ddng thoi phuc vu san xudt. Van dé dam bao chit
lwong di truyén ca gibng dwoc dat ra cho cac nha
quan ly ciing nhu nguoi nudi. Xeét vé mat di truyen
su giao phdi can huyét 1a nguyén nhan gy ra mot s6
tac dong tiéu cyc nhu tang ti 1¢ dong hop tir dan dén

tang co hoi biéu hién gen lin gy chét, suy thoai can
huyét va giam bién di di truyén (Falconer, 1989). Tt
ca nhimg biéu hién trén déu dén dén sy sut giam chat
luong giong. Vi vay, viée tién hanh déanh gia da dang
di truyén cho ca Lang chiam cung cép ngudn thong
tin hiru hiéu vé mat di truyén cho cong tac chon
gidng c6 ¥ nghia v ciing quan trong.

Gan day, nhiéu phuong phap va chi thi DNA
da dugc s dung dé nghién ctu vé& da dang di
truyén cua céac loai khac nhau nhu Tém thé chan
tring (Litopenaeus vannamei) (Freitas va Galetti.,
2005; Perez-Enriquez et al, 2009), ca Tra
(Pangasianodon hypophthalmus)... Trong d6, chi
thi microsatellite 12 mot cong cu phan tich hi¢u
qua dé tim hiéu dic diém va danh gia da dang di
truyén tao co s hd tro cho viéc trién khai cac
chuong trinh lai tao ciing nhu luu giit ngudn gen.
Dbi voi ca Lang chdm, cac nghién ctru trude day
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chu yéu tap trung vao tim hiéu dic diém sinh hoc,
sinh san va san xuat giéng. Cho dén hién nay chua
¢6 nghién ctru nao lién quan dén da dang di truyén
ctia ca Lang chidm. Viéc tim hiéu da dang di truyén
d6i twong nay bang chi thi phan tr microsatellite
gitip cung cdp thong tin khoa hoc cho cic chuong
trinh lai tao va bao ton da dang ngudn gen ca Ling
chédm trong tuwong lai.

VAT LIEU VA PHUONG PHAP
Vit liéu

Mau vay nguc cua ca Lang chim (> 1 kg/con)
thuéc 4 quan dan c6 ngudn goc khac nhau: Tuyén
Quang, Pha Tho, Ha Giang, Hai Duong dugc thu vé
phuc vu nghién ctru. Cu thé, ca duge thu tai Tuyén
Quang thu ¢ song Lo — Thai Long; tai Phu Tho thu &
song Chay doan thuéc x4 Qué Lam — huyén Poan
Hung; tai Ha Giang thu ¢ song L6 thugc xa Thanh
Thuy — huyén Vi Xuyén; tai Hai Duong thu ¢ Trung

tam Quoc gia glong thiy san nudc ngot mién Bic —
Phu Tao.

Phwong phap thu miu

M3iu vy nguc ctia 30 ca thé/ quan dan dugc thu

Bui Ha My et al.

va bao quan trong ethanol 98%. Cac mau nay dugc
chuyén v& phong thi nghiém Trung tim Cong nghé
sinh hoc Thuy san, Vién Nghién ctru Nuoi tréng
Thiy san 1, Dinh Bang, Tir Son, Béc Ninh.

Tach chiét DNA téng s6

DNA tong s dugc tach chiét theo phwong phap
két tha mudi (Sambrook va Russel, 2001). Sau tach
chiét, DNA duoc dién di kiém tra dinh tinh trén gel
agarose 0,8% va kiém tra dinh lugng trén may
Nanodrop 2000C (Thermo Scientific, M¥).

Thuc hién PCR

PCR duoc tién hanh dé khuéch dai 3 vi tri
microsatellite vdi ba cap moi HM?7, HMS, SS1) (Ba
et al., 2015; Tian et al., 2016) danh d4u huynh quang
trén may Mastercycler Pro-S (Eppendorf, Durc)
(Bang 1). Thé tich mdi phan wmg 14 10 uL bao gdm
1,0 uL dém Taq polymerase 10X; 0,1 uL MgCl; 0,5
pL dNTP SmM; 0,5 pL moi mdi xudi va moi nguoc
nong d6 10 uM ; 0,1 unit Taq Polymerase (Sigma); 1
uL DNA khuén ndng d6 200 — 400 ng/uL. Chu ky
nhiét duoc thuc hién nhu sau: bién tinh ban dau 94°C
trong 3 min; khuéch dai (94°C trong 40 s; 55°C trong
45 s, 72°C trong 50 s) voi 32 chu ky; két thic doan
khuéch dai ¢ 72°C trong 10 min.

Bang 1. Thang tin cac cap mdi microsatellite st¢ dung trong nghién ctru.

M3i  Trinh tw mdi (5’-3’) Trinh tw lap Ma truy cap
F: ATGGATCCTGAGTAAATTAAGAAGAATGT

HM7 R, GTCCTGAGTAACGCGAGGTTGA (CA)15 KJ873116
F: CTGGACGAGGTTGACAGAGGCTAT

HM8  R. CTGAGTAACCTCGTCCACCATCC (AG)17 KJ873117

gy F: CACCATTAGCAAAAACCCCC 2 NG, 023676

R: ACCTTGAAGTTTGGTGGAGG

Thuc hién phéan tich doan

San phim PCR dugc phan tich trén may
GenomeLab GeXP: 242 uL dung dich phan tich miu
(240 pL SLS (Solution Loading Sample) va 2 uL SS
(Size Standard 600)) dugc chia déu vao 8 giéng trén
dia va bd sung 1 pL san pham PCR (déd duoc pha
loang 1/3 bang nudce tinh khiét) vao mdi giéng cia
dia mau. Cudi cung, dau khodng dugc cho 1én trén
hdn hop clia mdi giéng chira mau. Dia mau sau d6
dugc dua vao may GenomelLab GeXP va phan tich
boi phin mém GenomeLab System.

Phan tich s liéu

Su dung ‘phén mém Gene marker v1.3 va
GeAlEx 6.5 d€ phan tich cac so li€u thu dugce. Cu
thé:
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»  S6 luong allele/locus (N,) va s allele hidu qua (N,)

*  Mtrc di hop tr quan sat (H,) va mong doi (H,)
*  Hg¢ s0 can huyet (Fis) va hé so sai khac di truyén
(Fsr) theo cong thirc:
F..— H o H e ;
IS — 7 ST —
H, H,

Trong do: H, la mirc dj hop ttr quan sat trung binh, H_ la
mure di hop tr mong doi trung binh, Hy = 1 — Zp,v2 la mdre di
hop tr mong doi toan phén (p; la tan sé allele thir i).

*  Kiém dinh cén bang Hardy-Weinberg: bang
phuong phap “Chi binh phuong” (Chi-square
method).
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KET QUA VA THAO LUAN

DPic diem di truyén ciia cac quan dan ca Lang cham

Két qua thyc hién khuéch dai 3 chi thi
microsatellite bang phan tmg PCR dugc thé hién &
hinh 1. Cac vach bang san phim sang, 15 nét, c6 kich
thuéc dao dong trong khoang tir 100 - 300 bp va
khong c6 san pham phuy.

Ba locus microsatellite chon lgc trong nghién
clru déu thé hién tinh da hinh cao vdi tong s6 16
allele dugc xac dinh. Trong dd, locus SS1 c6 tinh da
hinh cao nhét véi 6 allele, locus HM7 va HM8 déu
cung ¢6 5 allele (Hinh 2). S6 lugng allele tim duoc &
hai locus HM7 va HMS c¢6 su sai khac véi sb allele
tim dugc trong nghién ctu trudée do trén ca Lang
Hemibagrus macropterus, cu thé HM7 — 4 allele va
HMS8 — 11 allele (Ba et al., 2015).

10 11

Hinh 1. Sén pham PCR v&i mdi huynh quang trén gel agarose 2% (giéng 1-3: mdi SS1; giéng 4-6: méi HM7, giéng 7-10: mai

HMS; giéng 11: Ladder).

Tan sb allele cua locus HM7
1.000 -
0.800 -
0.600 -
0.400 - mTuyén Quang
0.200 = Pha Tho
0.000 — Ha Giang
206 254 260 306 310 = Hai Duong
HM7
Locus
Tan sb allele ciia locus HM8
1.000
0.800 -
0.600 Tuyé
0.400 - mTuyén Quang
0.200 - = Phu Tho
0.000 - ‘ — — Ha Giang
156 163 166 170 173 = Hai Dwong
HM8
Locus
Tan sé allele cta locus SS1
1.000 -
0.800 -
0.600 - .
0.400 - = Tuyén Quang
0.200 - = Phu Tho
0.000 | [ | l =l = | Ha Giang
103 106 112 118 122 133 = Hai Duong
SS1
Locus

Hinh 2.T4n sb allele tai 3 locus microsatellite trén cac quan dan ca Lang cham.
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Ngoai cac allele c6 tin sb cao, & ca 3 vi tr
microsatellite d&u xuét hién nhimng allele véi tan sb rat
thép (< 0,1) va céc allele nay c6 thé dé dang mét di néu
khong tién hanh lai tao v6i cac quan dan khac c6 bién
di di truyén cao hon. Su xuét hién cua céc allele ¢6 tan
s thip & tat ca cac locus phén tich ciing xuét hién trong
nghién ctru danh gia da dang di truyén trén ddi tuong ca
Anh Vii (Tran Thi Thiy Ha ef al, 2016) va Tom thé

Bang 2. Dic diém di truyén cla 4 quan dan ca Lang cham.

Bui Ha My et al.
chan trang (Tran Thi Thay Ha et al., 2013).

Xét trén quy md quan dan (Bang 2), quan dan Ha
Giang ¢6 tong sb allele nhiéu nhat véi 14 allele (trung
binh 4,67 allele/locus), tiép dén 1a quin dan Tuyén
Quang vai 12 allele (trung binh 4,00 allele/locus); hai
quan dan Phu Tho va Hai Duong dat 10 allele mdi quin
dan (trung binh 3,33 allele/ locus).

Quan dan Locus R N Na Ne Ho He
HM7 198 — 222 30,00 4,00 0,60 0,53
Tuyén Quang HM8 389 —433 30,00 4,00 2,13 0,50 0,53
SS1 110-115 30,00 4,00 2,21 0,47 0,55
Trung binh 30,00 = 0,00 4,00 £ 0,00 2,16 £ 0,03 0,52 £ 0,02 0,53 £ 0,01
HM7 198 — 222 30,00 3,00 2,02 0,73 0,50
Phu Tho HM8 389 —433 30,00 4,00 1,98 0,47 0,50
SS1 110-115 30,00 3,00 1,98 0,40 0,50
Trung binh 30,00 = 0,00 3,33+0,33 1,99 * 0,01 0,53+0,10 0,50 £ 0,00
HM7 198 — 222 30,00 5,00 2,96 0,93 0,66
Ha Giang HM8 389 —433 30,00 4,00 2,96 0,83 0,66
SS1 110-115 30,00 5,00 2,38 0,37 0,58
Trung binh 30,00 = 0,00 4,67 £ 0,33 2,77 £ 0,19 0,71 £0,17 0,63 £0,03
HM7 198 — 222 30,00 2,00 2,00 1,00 0,50
Hai Dwong HM8 389 —433 30,00 4,00 1,42 0,33 0,30
SS1 110-115 30,00 4,00 1,52 0,20 0,34
Trung binh 30,00 = 0,00 3,33+0,67 1,65%+0,18 0,51 £0,25 0,38 £ 0,06

Ghi chu: R: khoéng dao déng allele (bp); N: sé m&u nghién ctru; Na: sé allele trén locus; Ne: sé allele hiéu qua; Ho: di hop tor

quan sat; He: di hop ttr mong doi.

S6 allele hidu qua cta cac quan dan nghién ctru
déu thap hon nhiéu so vdi tong so allele, dao dong tir
1,65 (quan dan Hai Duong) dén 2,77 (quin dan Ha
Giang). Két qua tuong ty ciing dugc bdo céo trong
nghién ctru cia Ha Phude Hung et al, (2009) trén
d6i tuong ca Tra, tong sb allele quan sat (N, = 4,60 —
5,20) cao hon sé allele hiéu qua (N.= 2,80 — 3,11).
Nghién ctru cia Pham Thi Trang Nhung va Duong
Thity Yén (2014) trén ca R6 ddng ciing twong tu (N,
= 1,58 - 1,76; N, = 1,31 — 1,43). Su khac biét nay
duogc giai thich do qua trinh dot bién, tai to hop, lac
dong gen, chon loc tu nhién va qua trinh di nhdp gen
(Eding, Laval, 1999).

Quan sat mtrc do di hgp tir, mic d6 di hop tir
quan sat dao dong tir 0,51 + 0,25 (quin dan Hai
Duong) dén 0,71 + 0,17 (quan dan Ha Giang).
Twong tmg, muc di hop tir ki vong cao nhit & quan
dan Ha Giang (0,63 % 0,03) va thip nhét & quan dan
Hai Duong (0,38 = 0,06). Trir quan dan Tuyén
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Quang, gia tri di hop tir quan sat 16n hon gia tri di
hop tir ki vong & ba quan dan Phu Tho, Ha Giang va
Hai Duong. Két qua nay c6 sai khac so v6i nghién
cuu trén H. macropterus (Ba et al., 2015) du st dung
cung chi thi phan tr. Cy thé, tai locus HM7, gia tri di
hop tir quan sat thip hon ki vong (H, = 0,39; H, =
0,49); trong khi tai locus HM8 muc di hop tir quan
sat cho gia tri cao hon (H, = 0,81; H, = 0,70).

Su du thtra di hop tir ¢ thé do nhiéu nguyén
nhan khac nhau. Quin dan sinh san c6 kich thuéc
nho vdi it ca thé bd me c6 dong gop vao von gen cua
thé hé sau c6 thé din dén hién tuwong nay
(Rasmussen, 1979; Pudovkin ef al., 1996). Mot trong
nhitng gia thuyét khac 1y giai cho sy du thira di hop
tir 1a do tinh siéu troi cia kiéu gen di hop tir da khién
muc di hgp tir tdng 1€n nho sy chon loc theo chiéu
hudng loai bo cac allele ¢ trang thai dong hop
(Milton, 1989). Sy d6t bién duy tri qua cac thé hé
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hodc quan dan chiu anh huéng tir cac dong gen ngoai
lai ciing déu c6 thé 1a nguyén nhan din dén du thira
di hop tir (Judson, Normakr, 1996; Welch, Meselson,
2000; Crawford, 2007).

Chi so cin huyét va hé so sai khac di truyén

Xét trén tung locus, hé s6 can huyét Fis dat gia
tri duong (+) tai vi tri SS1 (Fig = 0,270) va gia tri &m
(-) 6 hai vi tri HM7 va HM8 (gia tri Fis twong (ing la
-0,490 va -0,076). Tuy nhién xét vé tong thé, d6 can
huyét c6 gia tri nho & cac locus nghién ciru cho thay
mirc d6 giao phdi khéng ngiu nhién gilta cac quan
dan 1a khong 16n. Su sai khac di truyén trong locus
HMS 1a cao nhit (Fsy = 0,050), hai locus HM7 va

Bang 3. Két qua kiém dinh can bang di truyén Hardy-Weinberg.

SS1 cho mtc sai khac di truyén thp hon, gia trj Fgr
tuong ung lan luot 1a 0,044 va 0,036.

Kiém tra can bing Hardy-Weinberg

Kiém tra cin bang Hardy-Weinberg, két qua
phan tich cho thdy di truyén cua 7/12 vi tri
microsatellite trén cic quan dan nghién ctru tuén theo
Dinh luat (P < 0,05). Trong d6, quan dan Phu Tho
dat trang thai can b::ing tai tit ca cac locus, con cac
quén dan khac déu xuit hién mot hodc hai vi tri
khong tuén theo Pinh luat Hardy-Weinberg (Bang
3). Theo Nei (1978), lac dong di truyén, giao phbi
can huyét, cach ly dia 1y c6 thé 1a mot trong nhiing
nguyén nhan din dén khong cin bang di truyén cia
mot quan dan.

Locus Tuyén Quang Phu Tho Ha Giang Hai Dwong
HM7 0,443" 0,009” 0,120™ 0,000
HMS8 0,022 0,027 0,268" 0,977"
ss1 0,251" 0,024’ 0,000 0,000

Ghi chu: ns=not significant, * P < 0,05; ** P < 0,01; *** P < 0,001.

Bang 4. Hé s sai khac di truyén giiva cac quan dan ca Lang cham.
Quéan dan Tuyén Quang Phu Tho Ha Giang Hai Dwong
Tuyén Quang 0,000
Phu Tho 0,017 0,000
Ha Giang 0,026 0,017 0,000
Hai Dwong 0,048 0,035 0,043 0,000

Mai quan hé di truyen giira cac quan dan ca Ling cham

Su sai khéc di truyén giita cac quan dan ca Lang
cham duoc udc lugng theo gia tri Fsr quan dan thé
hién ¢ bang 4.

Ket qua xu ly so liéu cho thay su sai khac di
truyén giita cac quan dan ¢ mic nho (Fsr < 0,05).
Twong quan di truyén thap nhat 1 giita quin dan
Tuyén Quang — Pht Tho va Phu Tho — Ha Giang
(Fst = 0,017), tiép theo la quén dan Tuyén Quang —
Ha Giang, Phu Tho - Hai Duong va Ha Giang — Hai
Duong v&i khoang cach di truyén tuong tmg lan lugt
14 0,026; 0,035 va 0,043. Sai khac di truyén 16n nhat
dugc tim thay 14 giita hai quan dan Tuyén Quang —
Hai Duong (0,048).

Nhu vdy quan dan c4 Liang chim thu ¢ Hai
Duong sai khac di truyén 16n nhat véi cac quan dan

ty nhién thu & Tuyén Quang, Ha Giang va Pha Tho.
Diéu nay c6 thé giai thich boi quan dan Hai Dwong
14 quan dan c4 b6 me nudi giit v6i sO ca thé khong
16n va gitra cac cé thé co mdi quan h¢ gan gul Su sai
khac di truyén giita quin dan ca Ling chim ¢ Ha
Giang va Tuyén Quang cao hon Ha Giang va Phu
Tho. Mac du vay, su sai khac gilra 4 quﬁn dan ca
Lang chdm khong 16 rét, chi sd sai khac di truyén
d&u nho hon 0,05.

KET LUAN

Céac vi tri microsatellite HM7, HMS8, SS1 thé
hién tinh da hinh cao véi tong sé 16 allele tuy nhién
déu xuét hién nhing allele véi tan s rat thdp va can
duoc duy tri, c6 thé bang tién hanh lai chéo giira cac
quéan dan v&i nhau hodc lai voi cac quan dan c6 mirc
da dang di truyén cao hon. Chi s can huyét & ca 3
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locus déu & mirc nho. Cac quan dan c6 sai khac di
truyén khong 16 véi hé sb tuong quan di truyén &
mirc thip. Nghién ctru gop phan cung cip thong tin
khoa hoc cho cac chuong trinh nghién ctru sinh san
nhan tao va bao vé ngudn gen ca Ling chdm trong
tuong lai.

Loi cam on: Nghién ciru nay dwgc thye hién boi sy
hé tro nguon kinh phi tiv nhiém vu quy gen cap nha
nuée “Khai thac va phat trién nguon gen cd Anh vii
(Semilabeo notabilis Peters, 1881), cd Lang chim
(Hemibagrus guttatus Lacepede, 1803)”.
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SUMMARY

Bagrid catfish (Hemibagrus guttatus Lacepede, 1803) is a wild species of high economic value in
Northern Vietnam. Artificial reproduction of bagrid catfish requires sources of quality fingerlings in terms of
genetics. In fact, bagrid catfish is endangered due to overhunting. Until now, studying on bagrid catfish was
mainly focused on biology characterictics and artificial breeding. In this study, three microsatellite markers
were used to assess the genetic characteristics of four bagrid catfish populations (three wild populations
collected in Tuyén Quang, Phu Tho, Ha Giang and a cultured population in Hai Duong). These markers were
registed Genbwith the code of KJ873116, KJ873117 and NC 023976 for HM7, HM8 and SS1, respectively. All
of the loci showed high level of polymorphism with 16 alleles in total which were 5 at locus HM7, 5 at locus
HMS, and 6 at locus SS1. Total allele number in population collected in Ha Giang was higher than that of
Tuyen Quang, Phu Tho and Hai Duong populations. The mean of number of observed alleles (N, = 3,83 + 0,24)
was higher than the mean number of effective alleles (N = 2,14 + 0,13) and low frequency alleles (< 0,1) were
observed in all loci. The value of the expected heterozygosity (H, = 0,38- 0,63) was lower than that of the
observed heterozygosity (H, = 0,51-0,71). Fig value was low and the genetic differences between four
populations was insignificant as Fgr < 0,05. The results provide useful information for breeding program and
conservation of the bagrid catfish in the future.
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