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TOM TAT

Dé kiém dinh chinh xac ca Tra (Pangasianodon hypophthalmus), viéc két hop hai phwong phap dinh danh bang
hinh thai va sinh hoc phan t la can thiét. Phwong phap dinh danh bang hinh thai hoc da nhan dang dwoc chinh xac
cac mau thudc loai ca Tra trong ho c& Pangasiidae dya vao sé gai lung, sb tia vay bung, vay ngwc.... Bén canh d6,
phan tich trinh tw gen ty thé cytochrome c oxidase | (COI) va cytochrome b (Cytb) két hop véi nhitng phadn mém
chuyén dung cho két qua vé dinh danh loai v&i d6 tin cay cao, gép phan hé tro phwong phap phan loai hinh thai. D&
ching minh tinh hiéu qua cta phwong phap kiém dinh, trong nghién ctu nay, trinh tw gen COI va Cytb ctia 30 méu
ca Tra thu & 2 tinh An Giang va Bén Tre thé hién tinh dac trwng va c6 do twong ddng téi 99-100% véi trinh tw ADN
clia loai c& Tra c6 tén khoa hoc la P. hypophthalmus trén ngan hang gen (Genbank). Két qua nay khéng dinh tinh wu
viét va s can thiét cta viéc két hop hai quy trinh kiém dinh hinh thai hoc va sinh hoc phan te.

Tw khéa: COlI, Cyt b, dinh danh, hinh thai, giai trinh tw, Pangasianodon hypophthalmus.

Protocol for Indentification in Tra Catfish (Pangasianodon hypophthalmus) by
Morphological Taxonomyand Molecular Genetics methods

ABSTRACT

The combination of morphological taxonomy and molecular genetics methods is required for effective and
accurate identification of Tra catfish (Pangasianodon hypophthalmus). The identification based on morphological
characteristics is possible to identify accuratelyPangasiidae species that simply relieson number of spines, pelvic fins,
pectoral fins, etc. In addition, sequence analysis of cytochrome c oxidase | (COI) andcytochrome b (Cytb) genes
along with specialized softwares provide significantly reliable results, which contribute information to confirm the
morphological classification. In this study, idetification based on molecular genetics method revealed 99-100%
similarity in nucleotide sequences of COIl and Cytb genes between 30 fish samples collected in An Giang and Ben
Tre provinces with Tra catfish Pangasianodon hypophthalmus species. Our finding confirms the superiority and
necessity of combining two identifications methods, morphological taxonomy and molecular genetics methods.

Keywords: COI, Cyt b, identification, morphology, sequence, Pangasianodon hypophthalmus.

cong ty nudc ngoai 1am mat uy tin cta ca Tra
trén thi truong thé giéi (Hellberg & Morrissey,
2011). Phan biét chinh xac loai ca la nhiém vu

1. DAT VAN DE

Ca Tra la dd1 tugng cha lyc ctia Viét Nam
v6i san lugng xuat khau khéng ngiing tang lén
trong thoi gian qua. Tuy nhién, viéc xuét khéu
ca Tra ciing dang dlng trudc gian lan thuong
mai do mot s6 cong ty trong nudc cau két véi

rat quan trong nhiam phuc vu cho céng tac
nghién ciu da dang loai va bao vé ngudn lgi
thuy san, déc biét 1a nhiing loai c6 gia tri kinh
t&€ cao nhung chua dudc dinh danh rd rang
Marko et al., 2004).
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Xay dwng quy trinh dinh danh ca tra (Pangasianodon hypophthalmus) béng phwong phap hinh thai va sinh hoc phan ter

Phuong phap phan loai dya vao hinh thai
dat dudec mot sd két qua nhat dinh va dude ap
dung tu rat lau (Mai Dinh Yén va cs., 1992).
Tuy nhién, trong mét s6 truong hgp, hinh thai
bi giéi han nhu dic diém khéc biét gitia cac loai
12 qua nhd hodc khé nhan thiy ti bén ngoai
nhu xudng 14 mia, béng hdi... hodc cac dac tinh
hinh thai da bi loai b6 trong qué trinh tiéu hoéa
ho#c x1i 1y ché bién thi viéc xac dinh trd nén khé
kh#n hodc tham chi khong thé.

Hién nay, phuong phap phéin loai dua vao
trinh ty mét doan DNA déc trung cho loai (DNA
barcoding) dudc ap dung va da giai quyét nhiing
khé khén trong phan loai néu chi dua vao hinh
thai. Phuong phap nay cho két qua phan loai
nhanh va chinh xac cao (Steinke et al., 2009).
Trong d6, gene COI va Cyt b dugc xem nhu mot
ma vach DNA déc trung cho cac loai dong vat
(Hebert et al, 2003; 2004; Kartavtsev & Lee,
2006). Cac gen nay dugc cong nhan 1a c6 hiéu qua
cao trong phan loai loai, chng han nghién ctiu vé
céc loai ca bién & Uc (Ward et al., 2005), ca nuée
ngot 6 Canada (Hubert et al., 2008) hay cac loai ca
canh kinh t& 6 Béc My (Steinke et al., 2009).

O Viét Nam, Nguyén Dic Bach va cs. (2016)
nghién ctu phan loai ca Chim vAy vang bing
phuong phap hinh thai hoc va sinh hoc phan ti
dua vao trinh tu gen ty thé COI. Két qua cho
thdy dua vao ti 18 Lo/hD va so sanh trinh tu
doan gen ty thé COI da phan biét duge 20 ca thé
chim viy vang thanh 2 nhém qua su khac biét
rd rét 6 43 vi tri SNP trong trinh tu gen COL
Nguyén Phuong Thao va Duong Thiy Yén
(2015) da so sanh dic diém hinh thai va trinh tu
gen COI ctia hai “loai” ca bong tran Butis butis
va Butis humeralis. Két qua vé hinh thai cho
thay ching giéng nhau ¢ hinh dang than, mém,
mau sic va cdu tao cd goc vi nguc va mot s6 chi
tiéu do. Tuy nhién, ching khac nhau & vach va
mau sic clia mét, vi tri bt dau ctia vi lung va vi
hau mon, ti 16 dai ddu/khoang cach hai mat va
cao than/cao cudng dudi. Vé trinh tu gen COI,
cdc mau cua hai loai gidng nhau ¢ mtc 99 -
100%. Khoang cach di truyén gitia 2 loai tuong
duong véi khoang cach di truyén trong cing mot
loai (0,003 + 0,001). Trong bai viét nay, dua vao
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két qua nghién ctiu trén ca da tron thudc giéng
Pangasiidae, ching t6i dua ra quy trinh kiém
dinh bang hinh thai va sinh hoc phan ti dé
phan biét chinh xac loai P. hypophthalmus, gép
phan gitp cic co sé nudi trong thiy san chon
ding loai c4, tranh nham 1an trong san xuit va
thuong mai cfing nhu bao vé quyén 1¢i ctia ngudi
tiéu dung. Bén canh d6, viéc ting dung quy trinh
nay dudc thé hién qua nghién ctu dinh danh
loai ca Tra P. hypophthalmus.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

MAau dudc nghién ctiu 1a ca Tra thu tai cac
trai va song 16n & Chau Phd (10 mau), Long
Xuyén (5 mau) thudc tinh An Giang va Chau
Hung (10 mau), Thanh Théi B (5 mau) thudc
tinh Bén Tre. Kich thudc ca trung binh > 500 g.
MAau ca sau khi thu dugc rtta sach bing nuéc
ngot va dugec mé hoéa. Tién hanh phan loai bing
hinh thai khi mau con tudi. Mau vay nguc (2 - 4
g) dugc thu va c6 dinh riéng ré trong cac 6ng
eppendorf 2 ml, giii trong cén 96° va dudc bao
quan lanh & -4°C.

2.2. Phuong phap xay dung quy trinh
2.2.1. Pinh danh bing hinh thai hoc

- Dua vao hé thong phan loai ca thé giéi cua
Fishbase (2016), “Catalog of fish” ctia Vién Han
1dm Khoa hoc Califonia - USA (1998-2000).

- Dua vao khéa dinh loai phan cua céac téac
gid trén thé giéi va trong nuéc nhu Mai Dinh
Yén va cs. (1992), Nguyén Van Hao (2005), So
Nam et al. (2011) va Rainboth (1996).

Cac buéc tién hanh:

- Buéc 1: Do dém va mé ta cac chi tiéu hinh
thai ngoai va cdu tao trong theo nguyén tic
phan loai dong vat va huéng dan nghién ctiu ca
ctia Mai Dinh Yén va cs. (1992) véi mau chuén
va mau can phan loai.

- Budc 2: Tinh toan va xt 1y s6 liéu: ap dung
cong thic sau dé tinh sai khac gitta mAu phan
tich v4 mau ca Tra chuin biang hé s¢ diff tinh
theo cac chi tiéu do:
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Hé s6 diff = %

Trong d6: M, va M, la gia tri trung binh
cac nhémca 1va 2

m, va m, la sai s6 trung binh ctia nhém ca 1
va 2

+ Néu hé s6 diff < 3: khéng c6 su khac biét
vé loai gitia mAu dang cdn phan loai va mau
chuén.i

+ Néu hé sodiff > 3: mau ca dang phan loai
c6 muc d6 sai khac véi mau chuéin vé cac chi
tiéu nghién ctu.Truong hgp tit 5 chi tiéu trd 1én
¢6 hé s6 diff > 3 thi c6 thé buée dau khing dinh
la dong ca hodc hai loai ca khac nhau.

- Buéc 3: St dung cac khéa phén loai, mé ta
va hinh anh cta mlu ca Tra chuén dugc viét
trong cac tai liéu dé x4c dinh mAu ca nghién ciu
thuoc nganh Chordata, 16p Actinopterygii, bd ca
nheo Siluriformes, ho ca Tra Pangasiidae va
gibng ca Tra Pangasianodon, loai P.
hypophthalmus hay khéng.

2.2.2. Pinh danh bing sinh hoc phéan ti

Chi tiét cac budc:

Buéc 1 - Thu mau: Mau vay hodc mau co ca
(2 - 4 g) dugc thu va cd dinh riéng ré trong cac
ong eppendorf 2ml, giit trong con 96°.

Buéc 2 - Tach chiét DNA téng s6

Dé tach chiét DNA t6ng s6 c¢6 thé dung Kit
tach chiét DNA hoic theo phuong phap két tua
mudi (Sambrook & Russell, 2001). Sau khi tach
chiét, DNA dugc bao quan 6 4°C.

Budc 3 - Kiém tra chat lugng DNA

San phdm sau khi tach chiét duge dién di
kiém tra trén gel agarose (néng d6 0,8%; vach
DNA t6ng s6 sang, gon la dat tiéu chuén) va do
OD bing may NanoDrop (cac chi s6 260/280
nam trong khoang 1,8-2,0 va 260/230 nam trong
khoang 2,0-2,2 1a dat tiéu chuén).

Néng @6 DNA > 100 ng/pl duge coi 1a dat
yéu cau. Néu néng do DNA > 200 ng/pl nén pha
lodng vé noéng d6 100 ng/pl.

Téach chiét DNA téng s6

Kiém tra chat lwgng DNA

PCR nhan doan gen

Tinh sach va giai trinh ty

Phan tich két qua giai trinh tw

Xac dinh tén loai

Hinh 1. So d6 tém tit cac buée dinh danh bing sinh hoc phan ti
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Bang 1. Théng tin trinh ty méi

L X NRigtdo  kich thuorc \
Tén moi Trinh tw moi (5°-3’) gan moi Nguodn
Cc) (bp)

COl FishF2_t1 CGACTAATCATAAAGATATCGGCAC 56 Ward et al., 2009

FishR2_t1 TTCAGGGTGACCGAAGAATCAGAA 560 - 700
Cytb L14735 AAAAACCACCGTTGTTATTCAACTA 52 Russell et al., 2000

H15149ad GCICCTCARAATGAYATTTGTCCT CA 420- 650 Wolf et al., 2000
Buéc 4 - PCR nhan doan gen phan mém Finch TV 1.4.0

Cac doan gen vung COI va Cty b dudc
khuéch dai vé6i hai cip moéi véi cac thong tin
trong bang 1.

Phan ting PCR dugc thuc hién véi téng thé
tich 20ul bao gém: 100mM Tris HC1 (pH 8,3),
500 mM KCI (pH 8,3);2,5 ul MgCl (25 mM); 0,5
ul ANTPs (5 mM); 0,5 pl méi loai méi nguge va
moi xudi (10 pm/pl mdéi médi) va 1U/ pl Taq
Polymerase; 2,0ul DNA khudn (~ 100 ng/ul) va
nude dé ion. Diéu kién phan tng d6i véi 1 chu
ky nhan doan gen thudc vung Cyt b/ COI lan
lugt 6 94°C trong 3 phit; 35 chu ky (94°C trong
30 gidy, 52/56°C trong 40 giay, 72°C trong 45
giay); kéo dai chudi 672°C trong 10 phut va giti
g 4°C.

Buéc 5 - Tinh sach va giai trinh ty

San phdm PCR dugc dién di trén gel
agarose 2% dé kiém tra két qua. Sau d6, miu
duge tinh sach béi kit Expin™ PCR SV cua
hing GeneAll va gui dén cong tyFirst BASE
Laboratories, Malaysia dé giai trinh tu.San
phdm tinh sach dudc gin nhan bang bigdye
Terminator v3.1 Cycle Sequencing Kit, trong
hén hop phan tng 10 pl cé chtia: 4,94 pl nudec
tinh khiét, 1,94 pl BigDye buffer 5X (400 mM
Tris-HC1 pH 9,0 va 10 mM MgCl12), 0,12 pl
BigDye Terminator va 1 pl ExoSAP products.
Phin mém phan tich Genomelab system dudc
st dung dé tao cac file trinh tu va doc chiéu dai
lién keé.

Buéc 6 - Phan tich két qua gidi trinh tu

+ Kiém tra va hiéu chinh trinh tu: Céc
trinh tu gen dugc kiém tra chét lugng bang
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(http://www.geospiza.com). Tin  hiéu cac
nucleotide da giai trinh tu thong qua théng s6
“Quality” (Hinh 2) dugc kiém tra va cét bd, thay
thé doan trinh tu doc 16i. Bén canh d6, trinh tu
ngude c6 dude dao chiéu théng qua tng dung
cta phan mém. Sau d6 kiém tra ma bd ba két
thuc dé tranh sai sét trong qua trinh xt ly va
doc trinh tu.

+ Phan tich va sip xép trinh tu: Cac trinh
tu t¥ nghién citu nay duge so sanh va cin chinh
trinh tu bing chuong trinh Clustal Wtrong
Bioedit. Céc trinh tu ctia méi xudi va mbi ngugc
sau khi so sanh véi nhau dugc cit bo phan tring
khép va néi lai véi nhau tao thanh mot trinh tu
hoan chinh, ting d6 tin cay trinh tu.

+ So sanh trinh ty v6i ngdn hang gen NCBI
(National Center for Biotechnology
Information), BOLD (The Barcode of Life Data
Systems):

* P61 véi dit libu BOLD: trinh tu dugc so
sanh qua céc budc tém tdt nhu sau:

Buéc 1: Dang nhap cd s6 di liéu BOLD tai
http: //www.barcodinglife.com. BOLD st dung
BLAST (Basic Local Alignment Search Tool) dé
so sanh trinh tu dudc dua vao co s dii liéu cua
trinh tu dap ting cong ube quoc t& dua vao tiéu
chuén cho méa vach DNA.

Buée 2: Chon “Identification” tit menu &
phia trén cting cua trang chu:

Buége 3: Chon “All Barcode Records on
BOLD” tu “Search Databases” (Hinh 2)

Buéc 4: Dan chudi trinh tu vao muc “Enter
sequence in fasta format” va chon “Submit”.



Tran Thi Thay Ha, Tran Nguy&n Ai Hang, Nguyén Thi Hwong, Nguyén Thi Thu Thay

Buée 5: Nhin vao két qua tim kiém BOLD
cho biét nhiing loai gi dugc tim thiy gan nhat
v6i doan trinh tu dudc tra tim. K&t qua cho biét
diy du tén tén khoa hoc (chi va loai).

Buéc 6: An vao nit “Tree Based
Identification” trén trang web dé xem vi tri
trinh ty dugc dua va trong cdy phat sinh chung
loai ma co s6 dii lieu BOLD x4y dung.

Budéc 7: Chon “Download Tree link” dé tai
vé mot tap tin PDF c6 chiia cAy phan loai (Hop
den, Hinh 3). Cing c6 thé nhép vao nit “View
Image List” dé xem hinh anh cta cac loai c6

lién quan.

* Péi véi dit libu NCBI: trinh tu dugc so
sanh qua céc budc tém tdt nhu sau:

Budéc 1: Dang nhap co sé dii liéu NCBI tai
http://www.ncbi.nlm.nih.gov.

Bude 2: Chon “Nucleotide Blast” ti man
hinh chinh ctia BLAST (Hinh 4)

Buéc 3: Dan chudi trinh tu vao muc “Enter
query sequence in fasta format”
“BLAST” (Hinh 5).

Budéc 4: Két qua tim kiém NCBI cho biét cac
loai c6 doan trinh tu gin nhat véi loai dudc tra

va chon

ctiu, thé hién vé mic d6 bao phu (Query cover),
miic tuong déng (Identification).

Plant Identification

Animal Identification
[co] [rbcl & matk]

Fungal Identification
[rs]

The BOLD Identification System (IDS) for COl accepts sequences from the 5 region of the mitochondrial Cytochrome ¢ oxidase subunit | gene and returns a species-level identification

when one is Further

Historical D:

b [ul-2014 Jul-2013 Jul-2012 Jul-2011 |ul-2010 Jul-2009

genetic markers will be desirable in some forensic applications.

arch Databases:
@ All Barcode Records on BOLD (3,897,788 Sequences)

list of the nearest matches and does not provide a probability of placement 10 a taxon.

Every COI barcode record on BOLD with a minimum sequence length of 500bp (warning:
identification). This includes many species represented by only one or two specimens as well as all species with interim taxonomy. This search only returns a

d library and i records without species level

| Species Level Barcode Records (2,272,504 Sequences) 171,146 Species, 62,704 Interim Species

Every COI barcode record with a species level identification and a minimum sequence length of 500bp. This includes many species represented by only one
or two specimens as well as all species with interim taxonomy.

=) Public Record Barcode Database (879,699 Sequences/84,544 Species/18,401 Interim Species)
All published COI records from BOLD and GenBank with a minimum sequence length of 500bp. This library is a collection of records from the published
projects section of BOLD.

= Full Length Record Barcode Database (1,539,201 Sequences/153,640 Species/54,198 Interim Species)
Subset of the Species library with a minimum sequence length of 640bp and containing both public and private records. This library is intended for short
sequence identification as it provides maximum overlap with short reads from the barcode region of COIL.

Enter sequences in fasta format:

Hinh 2. Kiém tra trinh tw DNA st dung BOLD

BOLDSYSTEMS

Tree Result -

Troe Paramoters Datarype
Moae!

Labets

DRI :

Download File

POF roe
Export Tree 10 News s Forrmat

Taxonomy Roport View Report

View image List h

View Spreadsheet

Image Lat

Sor esds hoot

10 date In terms of sequence accuracy and taxonomic identification and will be marked in blue

NOTE : Query seqguence will be marked red on the tree with BOLD sequences in black. GenBank seqgl

Hinh 3. Xay dung cAy phén loai véi cac trinh ty duge tim thay trén BOLD
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- C A 8 hrpsobhstnchinkmaih gov @ =

Basic Local Alignment Search Tool T

BLAST finds regions of samitlanty between Bologicsl sequences. The program Asew werwon (7400 o
P po A0S 10 SeTp baces and The, 62 A0 2056 1405 00 EST
cakulanes the sTnsncal Sigaficance, Loarn moee

ASTe woncutabies 5 now sustatie

Hinh 4. Man hinh chinh ctia phan mém BLAST

B —
- C # | 8 https//blastncbinimnih.govglast og ® =

MBI Mations! Centes for Blotechnology information Sign In s MBI

-
BLAST = blastn suite Home  RecentResults  Saved Strategies  Help

Standard Nucleotide BLAST
| imtn | piaatn | et | e | s |
ELASTH mes. Boselooie Dosteun

Entar Guery Sequance
Enter accession number(s), gi{s). or FASTA sequence(s) & Clew Cuiery subrange &

T o - From

To
O, upload Mle Ghaose File | Na file chosen “
Job it e
Erter a descriptive tio % your BLAST search 4
Align o 1 aes sequaness &
Choosa Search Sat
Datbase Human genomic + traracrpt  Mouse genomic + transcript ' Others fnr stc )
Hiuc bectichn € ol tion (rrint] "
Organism
il Pargasiidas (laxid 7558 Excluga [*

Erfer organism comman name, Dinamal, or G 0. Gy 20 156 (a will be shown g

Modals POMIDER) | Uneuliursdianyinnmenal samels soquanes

u Sequences from type matenal
£n

Entrez Guery Voulillly Comate cusicen databuss
Tndomsi Erter an Entez query 1o limt saarch &

| SGAMVSPOOLA., 7 05-TE_DUCHG THU.paf ™ & Show o downboads.,  ®

.
BLAST = blasen suits » RID-SGSMITHAO1R Home  Recent Results  Soved Strategies  Help

BLAST Results

| &3 Waiir search is limited 15 mecords matching enires quiy! EId7908 JORGHL

Edé and Aesbmil  Gaee Seanch Simiegies  »Ewmanng opfiom > Dewnioad Vol How o oo e pegs  Elasl megorl dussripten
HNuclectide Sequance (428 lattars)
RID SEEAIFEAQLE (Expres on 07-16 06147 am]
Query 10 IcllGuary_S5817 Database Name 1
D e Description  Nudestids colltion (11

Molecule ype  nocki acid Propeane BLASTN 24,0+ ®LEaton

Queey Length 420

CXhar repOns:! B Sganch S mary [Faxonomy raports] [Eistance Tree of ramits]
EGraphic Summary

Distribstiesn of 63 Blast Hits e S Ousry Secueres &
Mousa-aver 1o chow dofling snd scores, click 1o shwom algnements

Ealar kay for Mignment SEo7es

Sumer

Hinh 6. K&t qua so sanh trinh ty ciia mau véi dit liéu trén NCBI ctia phan mém BLAST
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Dii liéu trinh tu COI/Cyt b ctia cd mau mdi
giai méa va dit liéu c6 sin trong ngan hang gen sé
duge chuéin bi &€ phan tich khoang cac di truyén
gifia cac mAu bang cach st dung phin mém
MEGA phién ban 6.0 (Tamura et al., 2013).

+ Xac dinh loai nghién ctu: dga vao cac
két qua phan tich trén dé xac dinh tén loai
nghién cdu.

3. KET QUA VA THAO LUAN

3.1. Phuong phap dinh danh bing hinh
thai hoc

Ap dung quy trinh trén dé phan loai 30
mau ca Tra da thu dudc két qua nhu sau:

Thé trinh tu khéa phan loai da néu ¢ trén:
nganh, 16p, bd, ho, gidng, loai.

Khéa phan loai dén loai Pangasianodon
hypophthalmus theo So Nam(2011) - ban dich
cuia Ngo Sy Van (2017)

Vay lung c6 6 tia, bong hoi 1 ngan kéo dai
hét ca xoang bung, ring trén xuong 14 mia va
xuong khéu cai lién ké nhau thanh vach thing
nghiéng dai. Thdn mau xam..

Ca Tra Pangasianodon hypophthalmus

Pac diém nhan dang:

+ Théan trAn khéng pht vAy, c6 cd quan
weber... (Bo ca Nheo Siluriformes)

+ C6 vAy md nho, c6 tit 1 - 3 d6i rau (rau
mom, rau cdm, rau géc ham). Ring ham trén va

ham du6éi min, ¢6 rdng vome hodc rang trén
xuong 14 mia, chiéu cao than nhé hon chiéu rong
than (Ho ca Tra Pangasiidae)

+ L4 mii sau gan 16 mii truée hon gAn mat,
khéng cé luon bung (sdng bung). Vay bung cé6 8
tia (Giong ca Tra dau Pangasianodon).

+ Hinh dang ctia day réng palatin dai manh
¢ hai bén vom miéng, trén than c6 3 soc den xen
ké cac phan tring cta co thé (c4 nhé nhin rat ro
- ¢4 16n hoi md). Luge mang, c6 vy hau mon..
ca Tra P. hypophthalmus (Sauvage, 1878).

Trong nghién c@tu nay, hé s6 diff ctia cac chi
tiéu do d€m nhu Lo/T, Lo/H... ctia tting nhém ca
déu nam trong khoang [2 - 3]. Piéu nay cho
thay cac chi tiéu gan nhu khong cé su sai khac
v6l mic tin cay P < 0,05. Nhu vay, mot s6 chi
tiéu hinh thai chinh dé nhan dang ca Tra P.
hypophthalmus nhu s6 tia vay lung, vayhau
moén, vy nguc, vay dudi, dic biét 1a s6 tia vay
bung, béng hoi rat 6n dinh khong thay déi gitia

cAc viing mién.

3.2. Phuong phap dinh danh bang sinh hoc
phan t&

8.2.1. Tach chiét DNA

Két qua tach chiét DNAcho thiy cac vach
bing sang, rd nét, kéo vét khong dang ké. Didu
nay chiing t6 DNA téng s6 da dugc tach chiét da
diéu kién dé thuc hién phan tng PCR (hinh anh
khong trinh bay).

_Premaxillary

\ toothplate
7\

Palatine tasth

:{ Oasophagus
MOUTH

Hinh 7. Ca Tra Pangasianodon hypophthalmus (Sauvage, 1878)
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3.2.2. Phan iing PCR

Két qua kiém tra san pham PCR trén 30
mau ca Tra cho thdy bang san phdm rd nét,
khéng xudt hién san phdm phu, kich thuée doan
gen COI dugc khuéch dai ndm trong khoang
650bp phu hop v6i nghién cu cia Ward et
al.(2005) va kich thuéc cua doan gen Cyt b dudgc
khuéch dai nidm trong khoang 430bp phut hgp
v61 nghién ctu Russell et al. (2000) va Wolf et
al.(2000). Nhu vay, chiéu dai cta doan gen COI,
Cyt btrong nghién ctiu da dugc khuéch dai 1a
phu hgp véi kich thuéec mong dgi va dap tGng
cha't luong cho cac buée phan tich ti€p theo.
3.2.3. Giai trinh tu va phan tich két qua

San phdm PCR dudc tinh sach va giai trinh
tu gen viing COI va Cyt b. Sau d6, sti dung phan
mém chuyén dung dé so sanh céc trinh tu gen

COI, Cytb ctia cac mAu nghién ctu véi nhau dé
thé hién su khac biét gitia cac trinh tu

700bp

500bp

Hinh 8. San phidm PCR ctia gen COI
sau khi dién di trén gel agarose 2%

nucleotide va ciing 1a s liéu dau vao cla cac
buéc phan tich tiép theo.

3.24. So sanh trinh tu voi diw liéu trén
BOLD va NCBI

Trinh tu gen COI, Cytb ctia cic mau nghién
ctiu duge so sanh véi trinh tu tuong tng da duge
dang ky trén ngan hang gen NCBI va BOLD dé
xac dinh d6 tuong déng. K&t qua BLAST cho
thdy su tuong déng cao cua cac trinh tu
nucleotide gen COI, Cyt b cia cac mau ca Tra
trong nghién ctu nay lan lugt véi trinh tu
nucleotide gen COI, Cyt b dugc Quyen et al
(2015) va Pouyaud et al. (2000) cong bd trén
ngan hang gen NCBI khi nghién ctu loai

Pangasianodon hypopthalmus (Sauvage, 1878)
nam trong khoang 99 - 100% (Bang 2). Tu day,
¢6 thé két luan vé két qua dinh danh bang chi
thi sinh hoc phan ti COI, Cyt b va két qua dinh
danh bang hinh thai hoc.

700bp
500bp

Hinh 8. San phdm PCR cta gen COI
sau khi dién di trén gel agarose 2%

Chii thich: Giéng 1— 10 Ian lugt 1a san phdm PCR ciia mau thu An Giang véi cip moéi FishF2 + FishR2. Giéng 11— 20 lan
Iugt 1a san phdm PCR ctia mau thu An Giang véi cip moi L14735 + H15149ad. Giéng M: ladder 100bp.
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Hinh 10. Minh hoa phan két qua so sanh cac trinh tu ctia ca thé nghién citu
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Bang 2. Két qua so sanh BLAST trén ngan hang gen NCBI

STT  Méu Loai twong déng gg.fg c();;o? Cytha . col = SZ(;OLD)
1 AG1 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
2 AG2 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
3 AG3 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
4 AG4 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
5 AG5 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
6 AG6 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237

KY451464.1

KY451464.1

KY451464.1

KY451464.1
7 AG7 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
8 AG8 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
9 AG9 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
10 AG10 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
11 AG11 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
12 AG12 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
13 AG13 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
14 AGl14 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
15 AG15 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
16 BT1 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
17 BT2 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
18 BT3 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
19 BT4 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
20 BT5 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
21 BT6 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
22 BT7 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
23 BT8 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
24 BT9 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
25 BT10 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
26 BT11 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
27 BT12 Pangasianodon hypopthalmus 99 KY451464.1 KR080263.1 AAE3237
28 BT13 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
29 BT14 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237
30 BT15 Pangasianodon hypopthalmus 100 KY451464.1 KR080263.1 AAE3237

3.2.5. Phan tich khodng cach di truyén trong nghién ctiu nay va trinh tu cua 3 loai

Két qua phan tich khoang cach di truyén st trong ho Pangasiidae trén genbank (gém
dung phan mém MEGASG ctia 10 trinh tu nucleotide Pangasianodon  hypophthalmus;  Pangasius
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bocourti; Pangasius krempfi v6i ma s6 lan lugt
l1a KR080263.1; JF292414.1; KT289877.1) dugc
trinh bay trén hinh 12 va hinh 13. Trong nghién
ctiu nay, khoang cach di truyén ctaa 10 trinh tu
nucleotide mau nghién ctu nhé (0,000 - 0,008).
Hon niia, khodng cach di truyén ctia 10 mau
trén c6 quan hé gan nhat véi trinh tu COI, Cyt b
cua loai P. hypophthalmus lan lugt 1a (0,000 -
0,002) va (0,000 - 0,008) trong s6 3 trinh tu loai
khéic nhau trong ho Pangasiidae duge 14y trén
Genbank. Bén canh d6, khodng cach di truyén
cua 10 mau nghién ctu c6 mic do khac biét
tuong d6i 16n véi hai lodi Pangasius bocourti;
Pangasius krempfila (8,6 - 14,2 ) véi gen Cyt b
va (9,8 - 11,4) gen COI. Nhu vay, ching ta da
thay r6 dudc su tuong dong ciia 10 mau nghién
ctu v6i loai ca Tra P. hypophthalmus cting nhu
su sai khac rd rét cia cAc mau nghién ciu trén

so v61 2 loai ca con lai trong ho ca Pangasiidae.
Két qua nay tuong déng véi nghién citu phan
loai ca trong ho Pangasiidae dya trén phéan tich
DNA vung gen Cytochrome b cia Pouyaud et al.
(2000) véi gia tri khoang cach truyén cua ho la
(0,004 - 0,149) cho thay cac mau la khac loai.
Thém vao d6, nghién ciu cua Azlina et al
(2013) caing khuéch dai gen COI lam co sé dé
phadn loai cac loai dac trung trong ho
Pangasiidae § Malaysia. Nghién cttu da so sanh
khodng cach di truyén cia 42 mau ctaa 4 loai P.
nasutus, P. bocourti, P. micronemus va P.
hypopthalmus trong cing ho Pangasiidae, két
qua chi ra rang cac méu la khac loai néu ching
¢6 khoang cach di truyén nam trong khoang tir
0,083 - 0,128. Nhu vay, két qua nghién ciu caa
ching t6i hoan toan phu hop véi két qua cia
nghién c@u trude d6.
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Hinh 11. Khoang cach di truyén trinh tu gen COI ctia 10 mau nghién ctu

va trinh tu cua 3 loai trong hgo Pangasiidae trén Genbank

% Mé: Pairwise Distances (C:\Users\Administrator\Desk‘lop\ctb.fas)_

File Display Average Caption Help
MNEIrarFairG

1 2 3 4
1, AG1 o
2. AG2 0.005
3. AG3 0.005 0.000
4, AG4 0.005 0.000 0.000
5. AGS 0.008 0.003 0.003 0.003
6. BT1 0.000 0.005 0.005 0.005
7.872 0.005 0.000 0.000 0.000
8. BT3 0.005 0.000 0.000 0.000
9. Br4 0.005 0.000 0.000 0.000
10. BTS 0.008 0.003 0.003 0.003
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Hinh 12. Khoang cach di truyén trinh tu gen Cyt b ctia 10 mAu nghién ctu

va trinh ty cua 3 loai trong ho Pangasiidae trén Genbank
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4. THAO LUAN

Vé dac diém hinh thai, ca Tra giéng v6i mot
s6 loai trong ho Pangasiidae nhu than tran
khéng pht vay, c6 co quan weber, c6 béng hoi,
c6 vy md nhd, rau c6 2 d6i rau (rdu cam va rau
géc ham), cac chi tiéu do dém, mot so ti 1& do.
Tuy nhién ching khac nhau ¢ luon bung, soc
den trén lung, vi tri bit dau cua vi lung va vi
hau mén, s6 tia vay lung, ciu tao ctia ring
xuong khéu cai va xuong 14 mia. Su khac biét
nay c6 thé do tac dong ctia moi trudng séng nén
su khac biét hinh thai gitia cdc quin thé
(Norton et al., 1995; Wainright, 1996).

Bang viéc két hop hai chi thi COI va Cyt b,
ching t6i da tién hanh dinh danh loai ca Tra va
cho két qué trung khép véi phan loai hinh thai.
Loi thé cta chi thi COI va Cyt b thudc hé gen ty
thé 1a doan trinh tu ngén dé c6 thé giai trinh tu
mot cach nhanh chéng va khéong t6n kém. Thém
vao do, trat tu nucleotit trong doan COI va Cyt
b c6 tinh bao tén rat cao nén thuan lgi trong viéc
x4c 1ap nén cac bd ma vach di truyén cho nhiéu
loai déng vat (Xu et al., 2014). Chinh vi vay, viéc
két hop hai chi thi sé gitip cho qua trinh phan
loai ca4 Tra dugc chinh xac dén 99%. Tuy vao
tling do6i tugng ma ngudi ta sé két hgp mot hay
nhiéu chi thi dé phan loai dén cap do loai. Hién
nay c6 rat nhiéu déi tugng dugc phan loai st
dung hai phuong phap hinh thai va sinh hoc
phan ti nhu Wang et at. (2013) d& phan loai
hinh thai va két hop v6i phan loai di truyén
phan ti cho thdy méi quan hé gin giii cta tat ca
cac loai, loai phu cua giéng ca Percocypris dua
trén phéan tich 3 gen ty thé (16S rRNA, COI va
CYTB) va mét gen nhén (rag2). Mot vi du khac
12 6 ca hdi Oncorhynchus mykiss, loai nay c6 2
dong véi 2 tén goi khac nhau, c4 hoéi van va ca
hoi bda. Ching c6 hinh dang bén ngoai ¢ giai
doan trudng thanh va dac diém vong doi khéc
nhau (ca héi bua di cu tit séng ra bién dé sinh
san, hoi van s6ng trong nuéc ngot) nhung déu
cung mot loai (Docker & Heath, 2003). Két qua
nghién ctu trén ca Tra cung nhing vi du néu
trén da chiing t6 nhiing truéng hgp dinh danh
loai bang phuong phap hinh thai chua thuyét
phuc, can két hgp véi ting dung phuong phap

DNA méa vach. Cé thé hai hay nhiéu gen ma
vach can dugc st dung trong nhiing trudng hop
mau nhé va khé dinh loai.

5. KET LUAN

Két hgp hai phuong phap phan loai bing
hinh thai va sinh hoc phan ti, loai ca Tra P.
hypophthalmus trong ho ca Pangasiidae da
duge kiém dinh chinh xac. Phuong phap da dudc
x4y dung hoan toan phut hgp véi muc dich kiém
dinhva dinh danh loai v6i d6 chinh xac cao 1én
t61 99%. DAy dudce coi 1a co s& dé tién hanh dinh
danh cac loai cd da tron khac trong ho ca
Pangasiidae néi riéng va cho dong vat thiy san
noéi chung.

LOI CAM ON

Cong trinh dugc thuc hién véi su hd trg
kinh phi ti dé tai cdp nha nudc “Nghién ctiu
phat trién va tng dung ma vach di truyén (DNA
barcoding) trén ca Tra (Pangasianodon
hypophthalmus)” thudc chuong trinh Cong nghé
sinh hoc néng nghiép, thiy san - Bo Nong
nghiép va Phat trién Néng thon.
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