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TOM TAT

C4 bong lau, tra bin va ca dira 14 3 loai c4 kinh té quan trong trong giéng Pangasius. Chiing c6 dic diém
bén ngoai gidng nhau nén d& bi nhdm lan & giai doan c4 nho. Nghién ciru nay nhim phén biét 3 loai ¢4 nay dua
trén sy khac biét vé DNA mi vach, gene COI (cytochrome ¢ oxidase subunit I), va nhiing dc diém hinh thai.
Ca dugce thu voi nhiéu kich ¢ khac nhau (>90 mau/10a1) 6 vung ha luu séng Mekong. So sanh trinh tu COI (15
mAu, trong d6 c6 4 miu ¢0 trinh ty riéng biét v6i s6 truy cép ¢ Genbank tir KT289877 dén KT289880) cho
thdy khoang cach di truyén theo phwong phap “Kimura-2 parameter” gilta 3 loai tuong dbi 16m, dao dong tir
9,33 — 12,10%. V& hinh thai, cic chi tiéu dém gdm sé luong tia mém ciia cac vi va sé luong lugc mang c6
khoang bién déng twong dwong nhau gitra 3 loai nhung céc chi tiéu do khac biét c6 y nghia (P<0,01). Két qua
phéan tich thanh phén chinh dua trén cac chi tiéu do cho théy 3 loai tach thanh nhom riéng biét. Piém nhén
dang ctia ca dira 1a than hinh dai, cubng dudi dai, mét to va ring 14 mia dang chi nhat. Ca tra bin khac ca bong
lau & nhing dic diém ciia phan diu. S6 luong thiy, hinh dang va kich thudc bong hoi ciing khac biét giira 3
loai. Mdi quan hé loai dua trén két qua di truyén va hinh thai déu cho thiy bong lau gan véi tra bin hon ca dira

va giita tra ban - c4 dira c6 sw khac biét 16n nht.

Tw khéa: COI, DNA mad vach, hinh thai, Pangasius, quan hé gitta cdc lodi

DAT VAN BE

Céa da tron giéng Pangasius (ho Pangasiidae)
gdm nhitng loai ca co kich thudc 16n, c¢6 gia tri kinh
té cao va la d6i twgng quan trong trong khai thac va
nudi thiy san & cic nudc Pong Nam A (Csavas,
1994). Theo Fishbase (truy cdp ngay 16/7/2015),
gidng nay hién c6 21 loai. Tuy nhién, sé loai va tén
khoa hoc clia mét s loai trong giéng Pangasius noi
riéng va trong ho Pangasiidae noi chung chua thong
nhét gitra cic nha nghién ctru trén thé gisi (Gustiano
et al., 2003; Rainboth, 1996; Roberts and
Vidthayanon, 1991; Tran et al., 2013). Mot s6 loai
thiéu thong tin vé& dac diém hinh thai, sinh hoc, phan

.. (Nguyén Van Thuong et al., 2009). Vi vy,
viéc nghlen clru vé sinh hoc va hé thong phan loai
ctia ho Pangasiidae van dang duogc cha y va can thém
nhiéu nghién ctru.

Hién nay trong nghién ciru phan loai, bén canh
phwong phap truyén théng 1a dwa vao dic diém
hinh thai, nguoi ta con ap dung két hop voi phuong
phap di truyén phan tir. Trong mot sd gene dic
trung cho loai, goi 1a DNA ma vach, gene COI,

cytochrome ¢ oxidase subunit I, trén DNA ti thé
dugc xem 1a DNA ma vach dang tin cay trong phan
loai nhiéu 16p nganh khac nhau (Bucklin er al.,
2011; Hebert et al., 2003; Ward, 2009; Weitschek
et al., 2014), trong d6 c6 16p céa (Lara et al., 2010;
Mabragaiia et al., 2011; Steinke et al., 2009; Ward
et al., 2009; Weigt et al., 2012). DPéi v6i céac loai
thudc ho ca tra, mot ) nghién ctu utng dung chi thi
DNA trong phén loai va nghién ctru mdi quan hé di
truyén da duoc cong bd, song chua c6 nghién ciru
nao su dung gene COI (Gustiano and Pouyaud,
2007; Karinthanyakit and Jondeung, 2012;
Sriphairoj et al., 2010). 0 ngan hang gene
(Genbank), chi c6 vai loai trong gidng Pangasius c6
trinh ty gene COI, g(‘”)m ca tra, ca hu, ba sa va mot
vai loai khac phan bd ¢ Thai Lan.

Trong giéng Pangasius, c6 hai loai méi dugc
dinh danh gin day la loai ca tra ban Pangasius
mekongensis (Gustiano et al., 2003) va ca dGa
Pangasius elongatus (Pouyaud et al., 2002). Nhitng
thong tin vé hai loai nidy méi chi c6 nhitng mé ta so
lwoc mot sé dic diém hinh thai, phan bd va dic diém
dinh dudng (Tran et al.,, 2013) (Nguyén Vin Thuong
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et al., 2009). Vé hinh dang, c4 tra ban va ca dira
tuong dbi glong v6i ca bong lau Pangasius krempfi.
Ba loai nay déu la nhiing loai di cu sinh san va song
¢ vung nudc lg, trir ca dua song trong nudc ngot va
lo (Nguyén Vian Thudng et al., 2009). Viéc phan loai
3 loai bong lau, tra ban va ca dia da dugc dé cap,
song chwa théng nhit va chua ¢ nhimg nghién ciru
so sanh chi tiéu hinh thai dong thoi cta 3 loai. Vi
vay, trén thuc té, chung khé phan biét, dac biét 1a
giai doan ca nho.

Nghién ciru nay nhim tim ra nhimng diém khac
biét vé hinh thai va DNA mi vach dua trén gene COI
clia ba loai bong lau, c dira va ca tra ban, gop phan
b sung thong tin dang tin cdy trong viéc nhan dang,
phan loai 3 loai cd nay ciing nhu trong nghién ctu
mdi quan hé giita cac loai trong ho Pangasiidae.

VAT LIEU VA PHUONG PHAP

Thu méu ci

C4 duoc thu & cac noi danh bét c4 trén song Hau
va ving cira séng ven bién ¢ cac tinh Can Tho, Soc
Tring, Tra Vinh va Ca Mau. Thoi gian thu mau tir
thang 4 — 12/2014. Mau cé thu dugc c6 céac kich c&
khéc nhau véi sb lugng 13 90 maiu ca tra ban, 104
mau c4 dira va 108 mau c4 bong lau. Mau ca sau khi
thu dugc ghi nhan, quan sat cac dic diém bén ngoai
va chyp hinh, sau d6 dugc bao quan lanh va chuyén
vé phong thi nghiém Khoa Thuy san- truong Pai hoc
Cén Tho.

Phwong phap phén tich cac dac diém hinh thai

Miu dugc dinh danh ban dau dua trén cac dic
diém phan loai da dugc mé ta boi Rainboth (1996),
Tran Dac Dinh ez al., (2013). Céc chi tiéu dém gdm:
s tia ctia vi lung (D), vi nguc (P), vi hau mén (A),
vi dudi (C), sb lugec mang bén phai va bén trai. Chi
tiéu can, do nhu khéi lugng tdng (W), chiéu dai tong,
chiéu dai chuan (SL) va cac chi tiéu khac dugc néu &
bang 2. Bén canh d6, mot s chi tiéu bén trong duoc
khao sat nhu chiéu dai rudt, hinh dang va chiéu dai
cac thuy cua bong hoi.

Phuong phap phéan tich gene COI

DNA duoc tach chiét tir mau vi c4 bang phuong
phap phenol-chloroform (Taggart ef al., 1992). Chét
luong DNA dugce danh gia bang phuong phap dién
di trén gel aragrose 1%. Nhitng mau DNA c6 vach
sang 15 dugc dung dé phan tich tiép theo.

Gene COI duogc khuéch dai voi cap moi FishF2-
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tl va FishR2-tl (Ivanova et al., 2007; Ward et al.,
2005). Phan tng khuéch dai (PCR) véi thé tich 30
pL ¢6 chtta 1X dung dich dém, 0,2mM dNTP, 2,5
mM MgCl, va 6 pmol mdi loai doan mdi FishF2-tl
va FishR2-t1, 1,25 U Taq polymerase (Fermentas) va
~ 100 ng DNA. Chu ky nhiét PCR gém 1 vong dudi
x0én ban ddu ¢ 95°C trong 2 phut, 35 vong lip lai
vGi 94°C trong 30 gidy, 52°C trong 40 gidy va 72°C
trong 1 phut. Vong kéo dai cudi cing ¢ 72°C trong
10 phut (Ivanova et al., 2007). San pham PCR dugc
kiém tra lai bing dién di va nhitng mau c6 két qua tot
(1 vach sang, kich thudc ~700 bp) dugc giai trinh ty
2 chiéu tai cong ty Nam Khoa (Tp. H6 Chi Minh) va
First BASE Laboratories Sdn Bhd (Malaysia). Mau
PCR trudce khi giai trinh ty dugc tinh sach theo qui
trinh ctia mdi cong ty phan tich trinh ty. Mdi loai ca
dugc giai trinh tu 5 mau.
Phwong phap phén tich s6 liu
86 ligu hinh thi

Céc chi tiéu dém dwoc tinh gia tri xudt hién
nhidu nhit (mode) va khoang bién dong Céc chi tiéu
do dugc tinh ti 1€ so voi dai chuan hodc dai du
(Bang 2). Su khac biét vé ti 16 s6 do giita 3 loai ca
duoc kiém dinh bang phuong phiap ANOVA va phép
thir Tukey HSD. Cac s6 liéu hinh thai ¢ém va logarit
cua ti 16 s6 do cua 3 loai ca tiép tuc dugc kiém tra
bang phuong phap phan tich thanh phan chinh
(principle component analysis, PCA) d& tim nhiing
nhoém dac diém dac trung thé hién sy khac biét giira
3 loai. Viéc xir 1y sb liéu dugc thuc hién bing
chuong trinh R (R Core Team, 2014).

S0 ligu di truyén

Trinh ty gene COI dugc phan tich bang chuong
trinh Finch TV 1.4.0 (http://www.geospiza.com/),
MEGA 6 (Tamura et al, 2013), PAUP* 4.0
(Swofford, 2002) va BLAST (Basis Local Alignment
Search Tool)
(http://blast.ncbi.nlm.nih.gov/Blast.cgi). Chuong
trinh Finch TV va MEGA 6 dugc dung dé kiém tra
gia tri chat lwong (Q) giai trinh ty 2 chiéu cia mdi
mau. Trong truong hop nhing vi tri nucleotide
khong giong nhau gitra 2 chiéu, thuong xiy ra & 2
dau cua gene, thi chon nucleotide c6 gia tri Q cao
hon. Sau khi dugc chinh stra, gene COI c6 cung kich
thudc (656 bp) cua 3 loai dugc kiém tra sy khac biét
vé thanh phan cac nucleotide bang kiém dinh * va
dugc thuc hién qua chuong trinh PAUP* 4.0. Sau
d6, chung dugc sap xép hang cing nhau (alignment)
bang coéng cu ClustalW, théng qua chwong trinh
MEGA 6, sau d6 dugc tinh khoang cach di truyén
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theo “Kimura -2 parameter” trong cung va gilta cic
loai. Cay di truyén dugc tinh theo phuong phap
Neighbor-Joining va dwoc kiém tra bootstrap véi
1000 1an lap lai. Trinh ty ddc trung cua mdi loai
dugc so sdnh véi co s& dit liéu cua Genbank véi
cong cu BLAST.

KET QUA

So sanh dic dieém hinh thai cia 3 loai Pangasius

Hinh dang co thé va mau sic bén ngoai khi ca
con séng & giai doan truong thanh co thé phan biét
dugc 3 loai. Ca dira c6 kich thudc nho va than hinh
dai, ddu tron lan. C4 bong lau va tra ban c6 hinh
dang gin gidng nhau va c6 mau vang hodc do & vi
dudi nén ching dé bj nhim 1an. Tuy nhién, ching
khac nhau & phan dau. Ca tra ban c6 dau san sui, ¢
2 ranh sau, 13 rang & dinh dau va c6 vét san hinh
canh quat hién rd & trén nip mang. Dau clia ca bong
lau tron 1an, c6 ranh can va khong c6 hinh canh quat

rd rang. Ngoai ra, vi tri 16 miii sau cta hai loai ciing
khac nhau. O c4 tra ban, 16 miii truéc va sau gan nhu
nim trén mot duong thing song song véi truc than,
trong khi 2 16 miii cia ca bong lau thi nim trén
duong nghiéng véi truc than. O giai doan ¢4 nho (<
50 g), nhitng dic diém dic trung cia ca tra ban cb
thé nhan biét nhung rat kho phan biét giita c4 bong
lau va c4 dtra néu chi dya vao hinh dang bén ngoai.

Dic diém tiép theo dé phan biét 3 loai 1 hinh
dang va cdu tao ring vom miéng. C4 bong lau cb
ring vom miéng gdm: ring 14 mia moc thanh mot
dam, dam rang nay co thé tach rdi hodc dinh lién vai
dam rang khiu cai ¢ hai bén tao thanh hinh hinh
vong cung tron ngugc véi rang ham dudi. Hinh dang
ring vOm miéng cua ca tra ban tuong dbi gidng véi
c4 bong lau, chi khac 1a rang khiu cai ngén hon va
thuong tach roi voi rang 1a mia. Khac vdi 2 loai trén,
ca dura ¢6 2 rang 14 mia dinh véi nhau tao thanh dang
hinh chit nhat, mot s it c4 thé co rang 14 mia tach
101, dang hoi tron. Ring 14 mia c4 dira ¢6 thé gin lién
hay téch roi voi rang khau cai (Hinh 1).

Hinh 1. Hinh dang rang miéng clia ca béng lau (BL), tra ban (TB) va ca da.

BL B

Hinh 2. Hinh dang béng hoi clia ca bong lau (BL), tra ban (TB) va ca dira.

Ba lodi ca ciing khac nhau vé hinh dang va kich
thude bong hoi (Hinh 2). O ca tra ban, bong hoi c6 2
thity, thuy thir nhit to va dai gdp ~ 4 1an so véi thuy

thit hai, tong chiéu dai bong hoi bing 27,8 + 4% SL.
Khac voi ca tra ban, bong hoi cua ca dira va ca bong
lau dai (twong ung 49,1+£9,7% va 57,3+12,3% SL) va
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chia 1am 3 thiy. O cé dira, thiy thr I phinh rong gan
hét chidu ngang xoang bung, hai thuy kia thon nho.
Thuy thtr hai ngén nhat. Ti 1é chiéu dai cua 3 thuy 1a
29,3+5,6%, 9,3 + 3,4% va 61,4 = 7,2%. O ca bong
lau, bong hoi thon dai, trong do, thuy thar 3 thon va
dai nhat, chiém 533£102%. Ti 1& thuy 1
(25,5+6 1%) va thuy 2 (21,3+£5,5%) tuong duong
nhau. Mot s6 nghién ctru truée cb dé cip sd thuy
bong hoi clia ca bong lau (Truong Thi Khoa va Tran
Thi Thu Huong, 1993; Nguyén Vin Thuong va ctv.,

Duong Thuy Yén et al.

2009), song chua c6 tai liéu nao dinh lugng ti 1€ cua
cac thuy bong hoi.

Vé céc chi tiéu dém, s lugng tia mém cua cac vi
va s6 lugng lwgc mang gitra 3 loai twong dwong nhau
vé gia tri xuét hién nhiéu nhit va khoang bién dong
(Bang 1). Phan tich thanh phan chinh dya trén 6 chi
tiéu dém cho két qua cic miu cua 3 loai khong tach
biét nhau. Do d6, khong thé phan biét 3 loai chi dya
vao chi tiéu dém.

Bang 1 . Gia tri xuat hién nhiéu nhéat (khodng bién dong) ctia mét sé chi tiéu dém ciia 3 loai ca.

Chi tiéu Ca bong lau Cadwra Tra ban
N=69 N=98 N =90

Vi bung 6 6 6

Vi lwng 8 8 8(7-8)

Vi nguc 12 (10-13) 12 (10-13) 11 (10-12)
Vi hau moén 33 (30 - 34) 32 (30 -37) 32 (28 - 34)
Lwoc mang trai 21 (18-22) 19 (17 - 21) 17 (15 -23)
Lwoc mang phai 20 (18 - 22) 17 (17 - 22) 17 (16 — 23)

Bang 2. Ti I& (trung binh + BLC) clia 1 s chi tiéu do so v&i chidu dai chuén va chiéu dai dau cla 3 loai ca.

Chi tiéu Boéng lau

N =108

Tra ban
N=90

Dilra
N =104

Khéi lwong, g (khoang bién dong)

Chiéu dai, cm (khoang bién dong) 20,8 (5,5 — 52,0)

269,6 (1,8 — 1.834)

26,3 (6,8 - 70,8)
12,3 (7,8 — 18,3)

136,9 (20,7 — 1.451)
18,0 (10,2 — 41,6)

So v&i chiu dai chuan (SL)

1 Chiéu dai dau (HL) 0,230 t 0,026 0,218 t 0,013 0,249 t 0,014°
2 Chiéu cao than (BD) 0,214 + 0,021° 0,229 + 0022 0223 + 0,015
3 Chiéu dai cuéng dudi 0,155 t 0,014° 0,187 t 0,028 0,150 t  0,008°
4 Chiéu cao cubng dudi 0,078 + 0,005 0,085 + 0,006° 0,075 + 0,004°
5 Chiéu dai vi lung (DL) 0,181 t 0,015° 0,182 t 0,023 0,209 t  0,025°
6 Chiéu dai vi nguc 0,177 t 0,024° 0,173 t 0,020° 0,191 t 0,020
7 Chiéu dai vi bung 0,115 t 0,009° 0,115 t 0,008° 0,146 t 0,014°
8 Chiéu dai vi dudi 0,328 t 0,027 0,327 + 0,032 0,397 + 0,036
9 Chiéu dai vi hau mén 0,312 + 0,027 0,318 + 0,027° 0,307 + 0,022
So v6i chidu dai déu (HL)

10 Réng dau (HW) 0,765 + 0,049° 0,720 + 0,057 0,838 +  0,062°
11 Cao dau (HD) 0,614 t 0,071° 0675 t 0,064° 0615 t 0,047°
12 Khoang cach 2 mét (OO) 0,701 t 0,043° 0,625 t 0,049 0,749 t  0,061°
13 Pudng kinh mét (O) 0,163 t 0,027° 0,220 t 0,037° 0,144 + 00147
14 D6 rong miéng (GW) 0,532 + 0,028 0465 + 0,032° 0,558 + 0,042°

Ghi chi: Céc gia tri trong ciing 1 dong c6 cling ky tw thé hién sw khac biét khdng cé y nghia théng ké& (p>0,05).
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Ti 1€ 14 chi tiéu do (Bang 2) khac biét c6 y nghia
giita 3 loai ca (P<0,01). Nhimg diém khac biét dwoc
thiy r6 qua phan tich PCA (Hinh 3). Ba loai c6
dudng xac sudt 68% thé hién dic diém chung cua
mdi loai riéng biét nhau. Thanh phan chinh 1 (PCI)
va PC2 giai thich 37,9% va 13,0% su khac biét vé
cac ti 1& sb do giita cac miu ca cia 3 loai trong
nghién ctru. Mot sb chi tiéu déng gop quan trong
trong PC1 bao gdm duong kinh mét/dai dau (HL) (ca
dira > bong lau > tra ban); dai cudng dudi/dai chuin
(SL) (c4 dira > bong lau va tra bin); cao cubng
dudi/SL (c4 dira > bong lau > tra ban); cao dau (ca
dira > bong lau va tra ban); dai vi hiau mén (ca dua >
bong lau va tra ban). Nhiing chi tiéu nay ¢ ca dira

PC2 (giai thich 13,0% bién déng)

khac biét rat co y nghia (P<0,01) va d& nhan biét so
v6i 2 loai ca con lai (Hinh 4). Riéng chi tiéu cao
than/SL cua ca dia tuong duong véi ca tra ban va
16mn hon ca bong lau (P<0,05).

Nhitng chi tiéu quan trong trong PC2 thé hién sur
gan nhau giita c4 dira va bong lau, khac hon so véi
¢4 tran (P<0,05), gém chiéu dai cua vi lung, vi nguc,
vi bung va vi dudi so vdi SL. Ngoai ra, d0 rong
miéng va rong dau (so voi HL) clia ca tra ban ciing
16n hon ca bong lau va ca hai loai déu 16n hon ca
dira (P<0,05).

Nhu vay, gia tri cac ti 1é so do cua ca bong lau
nam trung gian gilra ca dira va ca tra ban.

- Boéng lau
-#- Dira
F- Tra ban

PC1 (gidi thich 37,9% bién déng)

Hinh 3. D6 thi 2 chiéu phan tich thanh phan chinh (PC) tir 14 ti 1& s do (Bang 2) clia 3 loai ca. Budng tron ellipse thé hién

Xac suat 68% ctia mdi loai.

So sanh trinh tw DNA ma vach COI cia 3 loai
Pangasius

Poan gene COlcua 3 loai dugc phén tich trong
nghién ctru nay c¢6 chiéu dai 656 bp. Trong 15 miu
phan tich, c6 4 mu c6 trinh tu riéng biét c6 sb truy
cap KT289877 - KT289880. Thanh phin cac
nucleotide ctia 3 loai ca twong dong nhau (= 3,62,
df=42,P=1),v6iti € T, C, A, G tuong tng 13 29,6
+ 0,3%; 26,1 + 0,4%; 26,4 + 0,6%; 17,9 + 0,5%. So
voi két qua nghién ciru trén 143 loai ca xuwong ¢ Uc
(Ward et al., 2005) thi ti 1¢ T va G tuong ty, chi
khac & thanh phan C va A (ca & Uc, C chiém 28,75 +
0,15 va A 23,58 £ 0,09%). Ti 1& GC chung chiém
44,0 = 0,8%. Tuy nhién, GC ¢ vi tri codon thir 3, vi
tri thuong c6 GC% dao dong l6n gitta cac don vi
phén vi phan loai (Ward ef al., 2005), khac nhau

gitta 3 loai, ¢ cé bong lau la 32,4%, ca dira 28,7% va
tra ban 31,%.

Trong cac md hinh mé ta xu hudng thay thé cac
nucleotide cua 3 loai ca thi mé hinh Kimura 2-
parameter 1a 1 trong 2 model c6 gia tri BIC
(Bayesian Information Criterion) nho nhat, thé hién
day 1a phuong phap tot nhat mo ta xu hudng thay thé
cac nucleotide. Theo m hinh nay, ti 1¢ thay thé cac
nuceotide cung loai (A véi G hodc T véi C) la
23,39%, gip 29 lan so véi ti 1& thay thé khac loai
(0,80%).

Trong 5 mau COI ctia mdi loai thi chi c6 & ca
dira c6 sy khac biét vé trinh ty COI trong ciing mot
loai va ¢ tai mot vi tri nucleotide, do do, khoang
cach di truyén dua trén Kimura-2 paramter rit nho (+
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SE) ‘0,01 + 0,01%. Trong khi do, khoang cach di
truyén gitta 3 loai 1on, tr 9,33 — 12,1% (Bang 3).
Chung khac nhau ¢ 98 (98/656) nucleotide.

Trinh ty gene COI cua 3 loai trong nghién ctru
hoan toan m&i, chua duge cong bd trén Genbank, do
d6, khong thé so sanh véi dir liéu COI cung loai
phan b6 & nhing noi khac trén thé gigi. Khi so véi
mot sb loai khac trong ho Pangasiidae, mirc do
tuong ddng trinh ty gene COI cua 3 loai nay so véi
cé tra (sb truy cap KF604671.1) 1a tir 88 - 89%, so
voi ca ha (s6 truy cap EF609426.1) tir 92 - 93%,
chimg t6 mirc do khac biét giita cac loai twong dbi
16n. Mébi quan hé di truyén cua 3 loai dugc phan tich
cung voi 1 loai khac trong cung ho Pangasiidae, ca
tra Pangasianodon hypophthalmus, va 1 loai khac
ho, Ictalurus punctatus thugc ho Ictaluridae, thé hién
¢ hinh 4.

Cay di truyen (Hinh 4) cho thiy ca bong lau ¢
mdi quan hé gan véi ca tra ban hon so vdi ca dira. Ba
loai nay tao cung mot nhanh, khac v4i nhanh cua ca

BLO2
BLOS
BLO8
BL09
BL10
‘ TB02

100‘

TB04
TB05
0 7806
TB24
D80
0 , D07
100{( p22
68| D24
D81

—
0.02

Pangasius krempfi

Pangasius mekongensis

Pangasius elongatus

Duong Thuy Yén et al.

tra, gibng Pangasianodon, trong ho Pangasiidae.
Khoang cach di truyén ctia ca tra so véi 3 loai trong
nghién ctru dao dong tir 12,0 — 13,3% (twong tng voi
mirc d6 twong dong vé trinh ty gene COI tir 88% -
89%). C4 nheo M§ ndm & 1 nhanh riéng, thé hién sy
khac biét gitra 2 ho, khoang cach di truyén so véi cac
loai ho Pangasiidae tir 17,7 (so véi ca tra) — 19,3 (so
Vi ca dua).

Bang 3. Khoang cach di truy&n dwa trén Kimura-2 paramter
gitra 3 loai ca.

Béng lau Dira Tra ban
Bong lau - 1,48 1,21
Dlra 11,67 - 1,48
Tra ban 9,33 12,10 -

Ghi cha: Gia trj trung binh & phia dwéi dwong chéo va sai
sb chuan (SE) & phia trén dwong chéo.

Pangasianodon hypophthalmus GB
Ictalurus punctatus GB

Hinh 4. Cay di truyén cla ba loai ca (bdng lau, ca dia, tra pén) nghién clru so voi ca tra (Sé truy cap GB KF604671.1) va
ca nheo My (HQ024944.1) tr Genbank (GB). Cac chir viét tat la s ID ciia mau. Cay di truyén dwgc wéc tinh theo phuong
phap Neighbor-Joining. Gia tri bootstrap bén canh nhanh phan loai.

THAO LUAN
Nghién ctru nay da bd sung s6 liéu hinh thai dya

trén s0 mau 16n va cung cép trinh tu gene COI chua
duogc nghién ciru trude d6 cua 3 loai ca kinh té quan
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trong: bong lau, ca dira va tra ban. Dya trén két qua
nay, 3 lodi c4 c6 thé phan biét dugc bang phuong
phap hinh thai dya trén nhimg dic diém dic trung
clia loai, hodc bang chi thi DNA ma vach COI trong
nhitng truong hgp mau khong con nguyén hinh dang
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hay ¢ giai doan ca nho. Qua viéc so sanh cac chi tiéu
hinh thai cho thdy céc chi tiéu ¢ém khong phai 14 dic
diém phéan biét gitra 3 loai nay. Song v6i nhimg loai
khac cung giéng Pangasius, s6 lugc mang, sé tia vi
hdu moén khac biét gilta cd ba sa, cd hu, vo
dém,...(Rainboth, 1996). Diém d& nhan biét cua ca
dira khac so v6i bong lau va tra ban (va ciing so véi
cac loai con lai trong cung giéng Pangasius, theo
Pouyaud e al., (2002)) 1a than hinh dai, cudng duéi
dai, mét to va hinh dang ring miéng. C4 tra ban khac
¢4 bong lau ¢ nhitng dic diém ctia phan dau.

Khoang cach di truyén tinh theo Kimura-2
paramter (K2P) dua trén gene COI cua 3 loai ca trén
trong ddi 16n so véi nhimg loai ca khac. Cing
phuong phap nay, Ward er al., (2005) khi nghién ciru
trén 145 loai ca xuong ¢ Uc cho biét giita cac loai
khac nhau tir 0 — 20,63%, trung binh 9,93%. Truong
hop 0% chi xudt hién & 1 cip loai thudc gidng
Pristiophorus va 1 cap thudc gidng Plectropomus.
Trung binh K2P giira cac loai tim thiy & 80 loai ca &
Canada la (+SE) 8,37 + 0,03% (Hubert et al., 2008)
hay & 115 loai c4 bién An D6 12 6,60 + 0,085% (Lakra
et al., 2011). Do sy khac biét K2P trén gene COI 16n
gifta c4 bong lau, tra ban va ca dira nén 3 loai nay c6
thé dugc dinh danh chinh xac béng trinh ty gene COI
ngay ca khi mau hinh thai khong nguyén ven. Két qua
nay rét quan trong khong nhing trong nganh quan 1y
ngudn loi thiy san ma con ¢6 kha ning tmg dung
trong nhitng linh vuc khac nhu trong thuong mai —
xac dinh tén loai ca cua san phém ché bién (Nicolé ez
al.,2012; Wong et al., 2011).

Mic d6 khac biét vé hinh thai cia 3 loai phu hop
voi mirc d6 khac biét vé khoang cach di truyén dya
trén gene COI, theo do, ca bong lau ndm gitra su khac
biét gitra tra ban va ca dira. Sy théng nhét gitra két qua
dya trén hinh thai va dya trén trinh ty gene COI thé
hién sy phan anh chinh x4c v& mdi quan hé giira cac
loai (Stepien and Kocher, 1997). Pac biét, khi so sanh
mdi quan hé giita 3 loai v&i ca tra (gidng
Pangasianodon, ho Pangasiidae) va ca nheo My (ho
Ictaluridae) cho thdy cdy di truyén phu hop véi hé
thong phén loai gitra 5 loai nay trong bo Siluriformes.
Mot nghién ctru khéac st dung két hop 3 gene ti thé
cytochrome b, 12S- rRNA, 16S-rRNA va 1 gene trong
nhan RAG]1 (recombination-activating gene 1) ciing
cho két qua tuong ty vé su khac biét 15 rang giira 2
gibng  Pangasius va Pangasianodon (11 loai
Pangasiidae nhung khong c6 ca tra bin va ci dira)
cling nhu gitta 2 ho Pangasiidae va Ictaluridae
(Karinthanyakit and Jondeung, 2012). Nhimg két qua
trén chung té viéc sir dung cac gene DNA ma vach 1a

rat quan trong trong viéc kiém tra, xac dinh lai h¢
thong phén loai ctiia nhiéu bg, ho ca chua 15 rang.

KET LUAN

Nhitng dic diém hinh thai quan trong dé phan
biét 3 loai ca bong lau, tra béan va ca dua 1a hinh dang
dau, co thé, chiéu dai cubng dudi, duong kinh mat,
hinh dang rang vom miéng va bong hoi. Trinh tu
gene COI cua 3 loai ca khac biét nhau tu 9,33 —
12,1%. Méi quan hé loai dya theo hinh thai va gene
COI déu cho két qua ca bong lau gan vdi ca tra ban
hon ca dtra va gitia tra ban — céa dira ¢ su khac biét
16n nhét (tra bin — bong lau — ca dira).

Loi cAm on: Nhom tac gia chdn thanh cam on Ks.
Pham Thi Trang Nhung da hé tro viéc phan tich ¢
phong thi nghiém va cam on Pai hoc Can Tho dd ho
tro kinh phi thuc hién dé tai (Ma 56 T2015-96).
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DNA BARCODES AND MORPHOLOGY OF P. KREMPFI, P. MEKONGENSIS, AND P.

ELONGATUS

Duong Thuy Yen™, Nguyen Kiet, Bui Son Nen, Nguyen Van Thuong Nguyen Bach Loan, Tran Dac Dinh

Can Tho University

SUMMARY

Three Pangasius species including P. krempfi,

P. elongatus and P. mekongensis, are economically

™ duthor for correspondence: E-mail: thuyyen@ctu.edu.vn
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important. They can be mis-identified due to similar external appreance at small sizes. This study aimed to
distinguish these species based on their differences in DNA barcode, COI (cytochrome ¢ oxidase subunit I)
gene, and morphological characteristics. Fish with various sizes (>90 samples/species) were sampled at the
lower Mekong delta region. Kimura-2 parameter genetic distances based on COI sequences of three species (15
samples, in which, 4 unique sequences were assigned Genbank accession numbers from KT289877 to
KT289880) are relatively high, ranging 9.33 — 12.10 %. Morphological measurements show that coutanble
traits including numbers of fin rays and the first gill rakers vary in similar ranges but ratios of metric traits are
significantly different among three species (P<0.01). Principle component analysis using metric traits sets three
species apart. P. elongatus is characterized by elongated body, long caudal preduncle, large eyes, and retangle
palatine tooth plates. P. krempfi differs from P. mekongesis in characteristics on their head. The number of
sections, shape and length of barbel are different among three species. Phylogenetic relationship of three
species based on morphology and COI sequences indicate that P. krempfi is closer to P. mekongenis rather than
P. elongatus, and that the distance between P. mekongenis and P. elongatus is the largest.

Keywords: COI, DNA barcode, morphology, Pangasius, phylogeny
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