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TOM TAT

Loai ca Déi muc (Mugil cephalus L.) V1et Nam thuong sdng & cac vung nudc ven bo, cira song, dAm pha
nudce lo ven bién, dong thoi 1a loi ca kinh té, cho thit chic, ngon, phin b tir Bic dén Nam. Hién nay, ca Dbi
muc dang bi khai thac qua murc do vay sb luong ca thé trong mdi quén thé it din. Dé c6 co s6 bao ton va khai
thac bén viing, nghién ciru nay da tién hanh danh gia da dang di truyén ngudn gen ca Bi muc Viét Nam trén
co s& phén tich 12 locus microsatellite (SSR) tir 70 cé thé truong thanh (chidu dai chuén > 25 cm). Két qua
nghién ctru da xac dinh duoc 35 allele cho tat ca locus nghién ciru, 10 locus ¢6 két qua da hinh. Chi sé bang da
hinh (PIC) cho mdi cip mdi da hinh trung binh 0,2889 (0,0289-0,5918). H¢ sb gen di hop t quan sat Ho =
0,942; hé sb gen di hop tir mong doi He = 0,517, gia tri Fst = 0,216; Fis = - 0,8211 (Fis <0) déng nghia voi
viée quan thé ca DSi muc c6 hé sb giao phdi can huyét rét thap hay con an toan. Két qua phan tich mdi quan hé
di truyén cho thiy ca Ddi muc Viét Nam da phan chia thanh 3 nhém chinh theo phan ving dia ly (Vinh Bic b,
mién Trung, mién Nam). Mirc d6 thay d6i phén tir rat thap giita cic quan thé (29%) va giita cac ca thé trong

cung quin thé (71%).

Tir khéa: Ca Déi muc, da dang di truyén, Mugil cephalus, SSRs

GIOI THIEU

Ca Pbi muc (Mugil cephalus L.) thudc gidng
Mugil, Ho Mugilidae, B§ c4 vugc phén 16p cé vay tia
duoc ghi nhan ¢ 121 qudc gia va ving lanh thd trén
thé gi¢i (IUCN, 2015). Loai c4 D6i muc da duge ghi
nhan ¢ Viét Nam tu nam 1936 (Chevey) va cé phan
b & ving cira song (Luu Xuén Hoa, 2011). Hién
nay, loai ca DPbi muc dugc ghi nhan ¢ 12 tinh/thanh
phé doc bién Viét Nam vai s lugng da bi suy giam,
hiém gdp ngoai ty nhién (Trﬁn Thi Viét Thanh,
2015). Nam 2016, Tong cuc bao vé ngudn loi thiy
san dd x4c dinh 13 loai ca Dbi trong ho Mugilidae 1a
d6i twong trong nudi trong thuy san & Viét Nam,
trong d6 ca Pi muc duge quan tam vi 1a lodi ca 6
thit ngon, chéc va co gi4 tri kinh té, duoc thi truong
trong va ngoai nudc ua chudng, duoc xép vao danh
muyc thay san dugc phép xuit khu.

Dé 6 co s& bao ton va phat trién nhan nudi mang
lai hidu qué kinh t& cho co s& nhan nuéi can ¢6 danh gia
da dang di truyén cho loai c4 nay. Véi sy phat trién
khong ngimg, nhidu k¥ thuat hién dai dugc 4p dung

d4anh gi4 da dang di truyén loai va chi thi microsatellite
(SSR) 1a mét trong nhimg cong cu dugce sir dung nhiéu
nhét vi cho két qua chinh xac, kinh phi thép va d& thyuc
hién. Trén thé gidi, chi thi SSR dugc tmg dung phd
bién cho cac nghién ctru vé danh gia da dang di truyén,
bao ton loai nhu danh gia loai c4 kinh té “Channa
argun” ¢ Trung Quéc (Zhu et al., 2014), danh gia di
truyén céc loai thuy san An Do (Sudaray et al., 2016)
va dic biét danh gia da dang di truyén ca D6i muc &
bai Loan (Xu et al., 2010).

O Viét Nam, loai ¢4 D6i myc chua c6 cong bd
vé nghién ctru da dang di truyén loai hodc quan thé.
Bai bao nay s& cung cip nhitng théng tin méi nhat
danh gia da dang di truyén loai, da dang quan thé
loai ca P6i muc Viét Nam, 1a co s¢ khoa hoc cho cac
nha quan 1y hoach dinh viéc nhan nuéi, bao ton va
phat trién bén viing ca D6i myc ¢ Viét Nam.

VAT LIEU VA PHUCONG PHAP
Vit liéu
Tdng s6 70 miu co lung hodc vay bung cua c Dbi
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myc (tru("mg thanh) duqc‘thu thap tr 3 khu vyc: Viph thi nghiém cho dén khi mau duogc st dung.
Bic B, mién Trung, mién Nam (twong tmg 38 diém Trinh tu 12 chi thi SSR khai thac tr GenBank
thu tai 12 tinh, thanh) cua Viét Nam (Bang 1). Mau co \ 2 e A

< A VA Al as £ (Bang 2) duoc tong hop bdi Coéng ty Macrogen
lung hodc vay bung ca D6i muc duge thu tl{ap, qanh SO, (Han Q 6 o)
bao quan trong ethanol 70%, sau d6 chuyén vé phong uoc)

Bang 1. Thang tin cac mau ca D6i muc st dung trong nghién cteu phan tee.

Dia diém Noi thu Piém Ky hiéu mau Sé
thu lwong
Vinh B4&cB6 Quang Ninh  Dao C6 T6, Ba Mun, Minh Chau, 4 S1, S3, Q13,Q14, Q17, 9
(27 mau) Quang Yén Q18, Q30, Q34, Q43
Hai Phong Cat Ba, Db Son, Ctra séng Van Uc 3 P6, P9, P10, P14, P15, 8
P16, E32, E33
Nam Binh Giao Thién, VQG Xuan Thay, Cra 4 X1, X8, F1, F2, X15, 8
song Ba Lat, Quat Lam F10,F11,ND27
Ha Noi Cho Thanh Tri 1 H8, H10 2
Mién Trung  Ha Tinh Thién Cam 1 J10, J11 2
(21 mau) Quang Binh  B& Trach, Bdng H&i, Ham Ninh, 4 TB1, QB40, QB41,QB42, 9
Quéng Trach QB46, QB47,QB48,
QB52, QB53
Thira Thién  Cau Hai, Phu Loc 2 K10, K11, JD1, JD2, JD3, 6
Hué JD4
Pht Yén Tuy Hoa, Bdm O Loan, Séng Cau 3 PY1, PY3, PY4,C.6 4
Mién Nam BaRia Viing Lang Chai, bién Viing Tau, Bén 4 V3, V9, V10, V15, V19, 6
(22 mAu) Tau Dinh, Cho ca V20
Tp HCM Binh Khanh, Can Gi®, Long Phudc 3 T12, T14, T19, T20 4
Can Tho Tan An, Cai Khé, Ba Bo, Cang Cai 4 W11, W12, W18, W21, 6
Cui W27, W29
Kién Giang ~ Nam Du, Hon D4t, Ha Tién, Phu 5 10.30, 2, HN10, HT1, 6
Quéc, Hon Nghé 10.6, 10.8
38 Téng céng 70

Bang 2. Trinh tw nucleotide va nhiét do gan mdi clia 12 chi thi SSR (Xu et al., 2010).

STT Ky hiéu mdi Trinh tw l3p Nhiét d6 bat cap [°C]
1 Muce-9 (TG)o(AG)s 48
2 Muce-14 (TC) 50
3 Muce-16 (GA)A(AG)s 48
4 Muce-26 (ACAA); 50
5 Muce-37 (AC), 47
6 Muce-38 (GA)s(GGAGA), 50
7 Muce-44 (CA)5(GA)s(CA)14 51
8 Muce-51 (GA), 49
9 Muce-55 (TC)s(GCTC)s 47
10 Muce-57 (G)rs 50
11 Muce-74 (CT)s 50
12 Muce-80 (AG)12 48
Phwong phap dién di kiém tra trén gel agarose 0,9%. Sau khi loai

i 2 4 RNA bang enzyme RNAase, nong d0 DNA dugc
Tdach DNA tong so pha dén I(Jgng/pi. &

DNA tong sb duoc tach tir co lung hoic vay
bung ca P6i muc bing phuong phap Zang va Shi
(1989) cd cai tién mot sd thanh phﬁn dém chiét. Xac Phan rng nhéan gen dugc thyc hién trén may PCR
dinh ndng d6 DNA biang may quang phd kha ké va  System 9700 (M¥) véi thé tich mdi phan (g 25 pL,

Nhin gen bang PCR
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gdm dung dich dém 1X PCR; 2,5 mM MgCl,, 2 mM
dNTPs; 0,5 pmol cho mdi mdi xudi va nguoc; 50 ng
DNA tong s6 va 0,5U Tag polymerase. Chu trinh
nhiét cua PCR: bién tinh & 94°C trong 3 min, tiép sau
94°C trong 1 min, gén mdi 47 - 51°C trong 1 min kéo
dai 72°C trong 1 min va két thac 72°C trong 10 min,
gift san phim & 4°C. San pham PCR duoc dién di trén
gel polyacrylamide 6% trong 40 ml dung dich dém
1XxTAE, nhuém thudc nhuém an toan va chup anh trén
may soi gel cuia Hing CLEARVER (Anh).

Phan tich sé liéu

Phan tich s liéu theo quy udc: 1 = phan doan
DNA xuat hién va 0 = phan doan DNA khéng xuét
hién. Phén tich danh gia hé s6 twong quan kiéu hinh
theo 3 phuong phap: SM, Dice va Jaccard va 4
phuong phép phan nhom UPGMA, WPGMA, lién
két hoan toan, lién két don 1é. Lap biéu dd hinh cay
theo phuong phép ciia Nei (1973), trong phan mém
NTSYS 2.0, version 2.0, gia tri Bootstrap duogc hd tro
boi phﬁn mém Win-Boot véi s6 lan lap lai 1.000 lan.

S6 litu PCR-SSR duoc kiém tra, stra 13i béng
phin mém Micro-checker version 2.2.3. Céc chi tiéu
phén tich di truyén nhu can bang Hardy-Weinberg, hé
s6 gen di hop tir quan sat (Ho), hé s6 gen di hop tur
mong doi (He), hé sé khac biét di truyén (Fsf) bing
phin mém Arlequin version 3.1. Céc thong sb da dang
di truyén & mic do quan thé va loai cua ca Ddi muc
nhu so allele trung binh (Na), so allele hiéu qua (Ne),
cac thong s6 da dang di truyen quan thé nhu ty e
locus da hinh (PPB), chi s6 da dang di truyén
Shannon (Z)... st dung phén mém GenAlEX trén co s&
phén tich mtrc d6 thay d6i phan tir (AMOVA) dé tinh
toan mue d§ khac biét gilta cac quan thé va sy khac
biédt giita cac ca thé trong quan thé.

KET QUA VA THAO LUAN

Voi 12 chi thi SSR dwoc nhan ban tr 70 miu
nghién ctru, chiing t6i da xac dinh dugc 35 allele khac
nhau, vé6i kich thudc dao dong tir 95 bp dén 344 bp
trong d6 c6 10 locus da hinh dugc tim thiy cho loai ca
Déi muc & Viét Nam. S6 allele trung binh 2,91 cho mét
locus, dao dong tir 2 (Muce 9, Muce 37, Muce 55) dén
4 (Muce 14, Muce 38, Muce 51) phan doan. Gia tri PIC
dugc tinh toan cho tit ca cac cap mbi SSR, cao nhét 1a
0,5918 tim dugc véi chi thi Muce 51 va thip nhat 1a
0,0289 voi chi thi Muce 55 (Bang 3). Ham lugng thong
tin da hinh trung binh cho 12 chi thi SSR 1a 0,2899 (<
0,5). Ty 1& phan doan da hinh dao dong tir 50% dén
100%, trong d6 ¢6 dén 5/12 chi thi ¢6 ty 1& phan doan
da hinh 1a 100% (chi thi Muce 16, Muce 26, Muce 38,

Muce 55, Muce 80).

Két qua so sanh giita cac quén thé co gia tri allele
quan sat trung binh (Na) thay d01 tir 2,333 (khu vuc
Vinh Bic bo) dén 2, 50 (khu vyc mién Trung) voi gia tri
trung binh ctia 3 quin thé 1a 2,417. S allele hiéu quéa
(Ne) dao dong tir 2,039 (khu vuc Vinh Bic bd) dén
2,128 (khu vuc mién Trung) véi gid tri trung binh la
2,084. Gia tri ctia hé s6 gen di hop tir quan sat (Ho)
khéc nhau giita cac quﬁn thé, trung binh 0,942, dao
dong tir 0,929 & khu vuc mién Trung dén 0,951 & khu
vue Vinh Bic bd. Trong khi gi4 tri hé sé gen di hop tur
mong doi (He) dao dong tir 0,508 & quén thé Vinh Béc
b6 dén 0,525 ¢ quén thé mién Trung. Gia tri Uhe > 0,5
va chi sb co dinh trung binh (¥ =-0,828). Chi sOF<0
cho thiy tong dan c4 Déi muc & Viét Nam an toan, day
14 tin hiéu t6t cho cong tac bao ton da dang di truyén
loai ca nay trong khu vuc (Bang 4).

Gia tri chi s6 da dang di truyen Shannon (/)
dugc tinh toan cao nhat o quan thé mién trung (I =
0,782), sau d6 dén quan thé mién Nam (I = 0,758) va
thdp nhét 1a quin thé Vinh Béc bo (I = 0,735). Chi b
da dang di truyén theo Shannon >0,5 cho thiy mirc
do an toan gilta cac loai trong khu vuc nghién ciu,
chua cé nguy co can huyét trong loai. Mzt khac
chung t6i tién hanh so sanh céc thong so di truyen
clia 12 chi thi (Bang 3) cho két qua chi sé giao phdi
can huyét Fis = - 0,8211 (Fis <0) dong nghia véi
viée quan thé ca Pi muc 14 an toan. Trén bang 4 véi
chi s6 khac biét vé di truyén giita cdc quan thé Fst =
0,0216 (Fst <0,05) dbi chiéu véi cong bd cua Nei et
al., (1987) cho thiy su sai khac di truyén giita cac c4
thé 1a rét nho.

Tuy nhién, mirc d6 thay déi phan tir (AMOVA)
giita 3 khu vyc va giita cic ca thé trong timg khu vuc
cho théy tong mirc d6 thay ddi phan tir rat thap giita
cac quén thé (29%) va gitra cac ca thé trong cing
quan thé (71%) rat cao (Bang 5). Két qua nghién cuu
clia chung t6i ciing tvong ddng voi két qua phén tich
clia Xu et al., (2010) khi phén tich 35 mau ca Pbi
muc thu ¢ bién Hoa dong (Trung Qudc) cing véi 12
chi thi SSR.

Quén thé & mdi khu vuc c6 xu huéng tu diéu
chinh cé thé vé trang thai can bang thong qua céc hinh
thirc sinh san, tr vong, xuét cu, nhap cu. Mirc d6 da
dang di truyén trong khu vuc thip cho thiy nhing tic
dong cua moi truong trong khu vyc nghién ctru con &
mitc an toan chwa anh huéng hay tic dong xu cho
quan thé. Trong khi bién ddi giita cic c4 thé trong khu
vue cao co nghia tinh bao thii ctia timg ca thé cao hay
su an toan cua loai trong khu vuc.
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Bang 3. Gia tri PIC va ty 1& phan doan da hinh ctia 70 mau ca Béi muc véi 12 chi thi SSR.

Locus  Trinh tw cip mdi Kich PIC Phan Phan Téngsbé % phan Fis

(5'-3") thwoe doan  doan phan doan da
(bp) da dong doan hinh
hinh hinh (Sé (PPB)
allele)

Muce-9 F: ATAAAGACTTGAAGGGAA 100-134 0 0 2 2 0 -1,0000
R: GTTGAGGTAGTTAGGAGC

Muce-14 F: AGTGACACCGTATCTGGTC 172-344 0,3699 3 1 4 75 -0,5042
R:CTCCGTAGTAGTAACAATGAAA

Muce-16 F: TGGCTGGGTCCGTTAGAT 160-170 0,2539 3 0 3 100 -0,8846
R: TGGCGTCACAAGAACATTGA

Muce-26 F: TGCGGAGACAATGTAAAC 194-214 0,0552 2 0 2 100 -0,6474
R: AAATGAAACAATCCACCC

Muce-37 F: TACTCAGCCAGCAGGTGT 222-248 0 0 2 2 0 -1,0000
R: AATACAGGGTTGTTGTCG

Muce-38 F: GCACCAACATCTCACCTG 178-215 0,2261 4 0 4 100 -0,7751
R: CCTACCATTTACCCCTCT

Muce-44 F: GCTTCGGAGGACCAAC 180-296 0,2959 2 1 3 66,67 -0,8969
R: CGACAGCCACTGTTATG

Muce-51 F: TGTCCGTTTTGGTAAGC 168-175 0,5918 2 2 4 50 -0,9425
R: TCGCCTTTTCATCTCA

Muce-55 F: AGAAGAAGACAGGGACTC 95-150 0,0289 2 0 2 100 -1,0000
R: AGAAATACTCTGCTAACCT

Muce-57 F: GCGATCATCTCCACAATA 117-171  0,4317 2 1 3 66,67 -0,5580
R: CGTTCACAGTGCGTAACAG

Muce-74 F: GACCCGTCGGCTATGTAA 156-200 0,3055 2 1 3 66,67 -0,9247
R: GATTTGTTGCTCCGTATCT

Muce-80 F: ACTGGGTTCAGATAGAAAT 196-230 0,3407 3 0 3 100 -0,7812
R: CTCGTGGAGGAAACATAA

Téng 25 10 35 -0,8211
Bang 4. Thong sb da dang di truyén ctia quan thé ca B6i muc Viét Nam khi phan tich véi chi thi SSR.

Khu vwe N Na Ne 1 Ho He Uhe F Fst

Vinh Bac bé 27 2,333 2,039 0,732 0,951 0,508 0,518 -0,875 0,013

Mién Trung 21 2,500 2,128 0,782 0,929 0,525 0,538 -0,781 0,010

Mién Nam 22 2,417 2,086 0,758 0,947 0,518 0,531 -0,829 0,042

Trung binh 2,417 2,084 0,757 0,942 0,517 0,529 -0,828 0,0216

Ghi chu: N: s6 mau phan tich; Na: Sb allele quan sat; Ne: s allele hiéu qua; |: chi sb da dang Shannon; Ho: ) lwong gen di
hop tir quan sat; He: hé sb gen di hop t&r mong doi; Uhe: gia tri khac biét vé di truyén; F: chi sé ¢b dinh; Fst: hé sb khac biét

di truyén.

Két qua phan tich mdi quan hé di truyén cua cac
mau ca Déi myc Viét Nam trén co s¢ phan tich 12 chi
thi SSR (Hinh 1) cho thdy quan thé c4 Pbi muc Viét
Nam chia thanh hai nhanh chinh: Nhanh I v&i 2 nhom
(A) va (B); nhanh II véi nhém (C). Nhém (A) véi 27
mau thudc khu vie Vinh Bic BO nim tron mot nhom,
¢6 hé s6 gen twong ddng tir 0,79 dén 1, miu S1 va S2
gibng 97%, Q17 gibéng 100% QI8, E33 gidng 100%
E34 Tuong tu nhém (B) véi 21 mau thuoc khu vuc
mién Trung ndm thanh mot nhom, co he s6 gen tuong
dong 0,87 dén 1, miu QB52, QB53 glong nhau dén
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100%. Nhanh 2 véi nhém (C) véi 22 mau thude khu
vie mién Nam nim thanh mét nhém. Nhém nay chia
thanh 2 nhoém nho II (a) véi 17 mau trai déu 4 ving thu
& mién Nam nhu Kién Giang, Can Tho, Viing Tau va
Cén Gid (Thanh phd Hd Chi Minh), nhanh II (b) v6i 5
méu thu tai Phi Qudc va Viing Tau c¢6 hé sb gen twong
ddng tir 0,85 dén 1.

Két qua ghi nhan & biéu dd hinh cay (Hinh 1),
70 mau nghién ctru chia thanh v6i 3 nhom twong tng
v6i 3 phan ving dia 1y (Vinh Béc bd, mién Trung,
mién Nam).
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Bang 5. M(rc dd bién lwgng phan tir (AMOVA) gitra 3 khu vuc ca D6i muc & Vit Nam véi 12 chi thi SSR.

Mirc dé bién dbi di Bactwdo Téngbinh Trung binh Mircdoda  Tdéng % da Giatri P
truyén (df) phwong téng binh dang dang
(SS) phwong (MS)  (Est. var.)
Gitra cac khu virc 2 17,570 8,785 0,343 29% <0,001
Gitra cac ca thé 67 55,958 0,835 0,835 71%
Téng cong 69 73,529 1,178 100%
e
11
— — G

[ L PY3,PY4)
6
e EE—— | —1QB42 B
K11, TB)
L $ Q841 0BZR QI

47101
QB40,R10

IDLID2)IDYID

iqBs2

S3
Q17.Q18

1Q13,Q14

T T
0.61 0.71

Hinh 1. Biéu db hinh cay thé hién méi quan hé di truyén cta 70 mau ca D& muc Viét Nam khi phan tich vai 12 chi thi SSR,
tinh theo hé sé di truyén ctia Jaccard va kiéu phan nhém UPGMA.

KET LUAN

ba xac dinh tinh da dang di truyén cao cua ca
DPbi muc Viét Nam trén co sé phéan tich 12 locus
microsatellite (SSR) theo d6 da ghi nhan dwgc tong
sO 35 allele cho tit ca cac locus nghién ctru, 10/12
locus cho két qua da hinh, chi s6 PIC trung binh cho
timg chi thi 1a 0,2889 (0,0289-0,5918). Hé s gen di
hop tr quan sat (Ho) khac nhau gilta cac khu vuc:
Vinh Béc bo 1a 0,951, mién Trung 1a 0,929, mién
Nam 1a 0,947. Trong khi gi4 tri hé s6 gen di hop tir
mong doi (He > 0,5) cac chi s6 dao dong giita timg
khu vuc Vinh Bic Bo (0,508), khu vuc mién Trung
(0,525) va khu vuc mién Nam (0,518). Mit khac hé
sO sai khac di truyén giita cac khu vuc (Fs) la

0,0216, diéu nay cho phép nhan dinh muc do da
dang di truyén qufin thé ca P6i myc Viét Nam gilra
cac khu vuc 14 chua déng lo ngai vé van dé suy thoai
ngudn gen.

Loi cam on: Bdy muwoi mau nghién ciru dwoc thu
thap tir Nhiém vu hop tac quo”'c té vé KH & CN theo
Nghi dinh thu véi An D6 (0P 56 3833/0D-
BKHCN, ngay 12/12/2011) dwgc Bé Khoa hoc va
Céng nghé Viét Nam & B6é Khoa hoc cong nghé An
Do phé duyét.
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CEPHALUS L.) IN VIETNAM USING SSR
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SUMMARY

The flathead grey mullet species (Mugil cephalus L.) Vietnam is an euryhaline fish whose distribution
ranges from the North to the South. Currently, M. cephalus is facing the threat of overexploitation, and the
number of individuals in most populations is declining fast. In order to conserve the species in Vietnam, it is
necessary to evaluate its genetic diversity. Therefore, this study was carried out in Vietnam from August 2012
to June 2015. The results of our study provided the analysis for 12 locus microsatellites (SSR) from 70 mature
individuals (standard length > 25 cm). The study also identified a total of 35 alleles for all loci studied, among
which 10 loci were polymorphic. Average value of polymorphic information content (PIC) for each
polymorphic marker was 0.2889 (0.0289 to 0.5918). Coefficient heterozygous gene Ho = 0.942; He = 0.517;
Fst=0.216; Fis = - 0.8211 (Fis < 0). The genetic relationship of 70 specimens or M. cephalus in Vietnam were
divided in three main groups according to three specific geographic distributions in the country, the Gulf of
Tonkin, the Central and the South. There were also mixed clusters observed among the three studied regions.
Individuals in close geographical distance often clustered together and formed separate groups, in which the
level of molecular changes were quite low, 29% among populations, and 71% among individuals within the

same population.
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