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ﬂﬁ]@ﬂuﬁﬂﬁﬁ‘immwﬁmﬁmsﬁmaaﬂmiumam%ﬁ Pangasiidae 8819077190219 N3
’5’1LL‘LmNaﬂﬁm‘ﬁL%dﬁﬁ%dﬁﬂ’J’luﬁ’lﬁm uaﬂmﬂf:msﬁ‘hLLuﬂgﬂﬂmi‘Uéamngﬂwaﬂ@Um{lfﬁ
aNEHmeNBwanITasINa %aﬁmmaﬁ']Lﬂuﬁa:éfaaﬁ@umm‘%f'awmﬂﬁuqﬂsswﬁaﬂunsnlfaﬂudﬁﬁ
LLazﬁﬂ%’mgﬂﬁadﬁ'm%'uﬁ’lLL%ﬂ“ﬁﬁ@ﬂmluﬂiaUﬂ%"J Pangasiidae tnA#kA Polymerase Chain
Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) 2898% mDNA 16s rRNA
sz Igm l@sunswamiiesuunafiodsrluasauass Pangasidae $1wan 6 Tfia M3sunN
ﬂaﬂ@Lﬁu’?ﬂLngnﬂmmmmﬁw"lé%mﬁm‘hmuﬁ@ma (MDNA 16s rRNA) 10918113 6 Tiia
Tagl#lwsiwas 16Sar was 16Sbr uazinnanaaidarsnlalldadaianladanswnz Tsp509l,
Hincll waz Mfel 1ol Tsp5091 aunsadwundan bl 2 Nay ez 2 T3a Ao ngw 1 Uanin
uaztan§18 NEw 2 UaunlwuazUsinmw siiaf 1 Aedanlus uazsiiafi 2 ﬁaﬂmmﬂg 8%
wulad Hincll  waz Mfel lEdunndardnavdanansuaztanIwnudainn aud1ay nns
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ABSTRACT

Nowadays, the product of Pangasiids catfishes are distributed worldwide. The
authentication of these products is economically important. In addition, the limitation of larvae
and hybrid identification base on morphology, the clear and simple molecular markers are
needed. Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) of
the mitochondrial 16S rRNA and nuclear immunoglobulin M heavy chain (Igm) gene were
developed for identification of fish, larvae and hybrids of six species in family Pangasiidae.
Identification of six Pangasiid species and their larvae was achieved using PCR-RFLP of the
mitochondrial 16S rRNA. DNA samples of each of six species and their larvae were amplified
using 16Sar and 16Sbr primers and the PCR products were cut with three selected restriction
endonucleases (Tsp509I, Hincll and Mfel). Tsp509I separates the six species into 2 groups and
2 species (group 1 = P. gigas and P. hypophthalmus, group 2= P. larnaudii and P.
sanitwongsei, the first species is P. bocourti, the second species is P. conchophilus). Hincll and
Mfel could be used to discriminate P. gigas and P. hypophthalmus and P. larnaudii and P.
sanitwongsei, respectively. The restriction digest of the PCR product of nuclear Igm gene by
enzyme Taql and Pstl allowed the clear distinction of four species (P. gigas, P. hypophthalmus,
P. larnaudii and P. bocourti) and their hybrid. Hybrids of P. hypophthalmus x P. gigas and P.
hypophthalmus x P. larnaudii could be identified using Taql. Hybrids of P. hypophthalmus x P.
bocourti could be identified using Pstl. More molecular marker are a necessity for identification

the backcross hybrids.

Keywords: Pangasius, Pangasianodon, PCR-RFLP
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Ualuasoundd Pangasidae  lulanffenuidyludszinalnouszniniaede
s a v L 1 dq‘ I Ad o Q’ a

ariuganideild Taydudanguiilasawzdmenodudanfanudaymaassgiann u
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UinadsawanawizidsiwszssaantaanslugduonveileusiidSinsuazyadigeliuun
lasyadinisseandarsfiaitlull 2551 U84 1.6 Susuasanianiy (Hau, 2008) uananluud

=g Y y XA oa o o & N o ¢ & ' A A

p2IMAWzdsIL) anguitdsfianudagniluiiveinseyinyg ansauduunasldsfug
fandmiunvilnavesdszmau lasawzluunuguinly

lasndlunmsituuntarluasauasa Pangasiidae BURINTLENITIATIUUANA
aunIuIT% (Roberts and Vidthayanon, 1991) 16 udlutantsaumIna M UBANIG
m&mu%musﬁ'&"lajmamqunﬂ"nﬁ@lmaﬁ Pangasiidae (8130 uazAmAe, 2553) LAZNITIAIULKN
niaunINITIUNL vsansuzdndudasriigaioiznalu (du ansmzvannion naziwizan
Fndudasinididan vldiAadedrdalunslddnsuenisennininuiaduundangud
uananiagdunnautIuiug (hybridization) szwinidailuasaunia Pangasiidae ldsuaiu
AL LUNNTIANLLA B ENILINIRANY LY MSHENTINTERIYa & nenudandn (Mongkonpanya
et al., 1996) Uangnunudanlus (Annop, per.com) Uangnsnaunudanln (8As6 uwazans,

& @ A L A { ' o o o {
2553) \udu DIlagnuaunaiilansaueneuaniugadaand I Nk AUFaFIBABINTINN
lasunndaudazofia wazanalanwaclnalfosnusienaniaudaunnaubisnausaaageula
TaludIeNIANBIANANEMENEUaN (8730 uazAmE, 2553) MIlEinTaananaRuENIINAN
| ad dﬁ t:ll 1 o a £ 1 o = a a J 1o 13 v ]
HudtnieRaztrsdruunsfiata ldatretaian uazluseinsanwundu lagldsndudasain
Uan Iddadelummeseuidsadndes uazaansnanasaunfadmindiunsulszyl 1w
dﬂl 1 v v
aua laens

MINawLATaInANERRINTTuE M TUiwunsialainsauaia Pangasidae n1IWamn
\naka Single Stranded Conformation Polymorphism (SSCP) é’m%ﬂ‘fﬁ’nmﬂﬂmﬂ@;&lﬁ
(Sriphairoj et al., 2010) udilasaninaiia SSCP ndudailtorasanluaiaalunsnsiasey
anunaInIdunureInanfaideans uszdeinisalunisiienzduinniinisldeznilea

] aQ ‘é =) . .
LA EIDE1LREIATIIRALNANRANTES Tanalka PCR-RFLP (Polymerase Chain Reaction-
Restriction Fragment Length Polymorphism) #iifluiatasnansiugnssusiiantef laigennlu
MmN Mates Ldoan 1t liuwe (Hashimoto et al., 2010) lF&nsunsdiuunsiia
a1 dantodan ANKEW 5’3uﬁdmnaauwamﬁmgﬂﬁmummﬂigﬂ"l,ﬁazmﬁﬂs:%ﬂ%mw
(Thongpan et al., 1997; Lindstrom, 1999; Khamnamtong et al., 2005; Ishizaki et al., 2006;
Hashimoto et al., 2010)
= AR Ao ¢ A o a @ o o § o A
nan Bl TanizasdiNo@uwiaIosnunoRuInNIIn PCR-RFLP dniulfusnaia
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(Pangasianodon gigas) U881 (Pangasianodon hypophthalmus) danlud (Pangasius bocourti)
Ua§18y (Pangasius conchophilus) Uaunlw (Pangasius larnaudii) WasUalnwi (Pangasius
sanitwongsei) LLazgmNamzmwﬂmlumauﬂ%'a Pangasiidae Usznauaiy ANHENIZAINNU A
o < [ < A o A o v A & o o
gnenudanin uazdangnenudanlys mmsawmslwugﬂsmﬂwwmvl,m:uﬂsﬂmummu
nataduunsiladar dariodeu gnuay waznAndimeindunsudsgd vesdanluaseuat

Pangasiidae

A5N1Inaaad

1. NMINUAIDLIUALNITANAALA LD

AudatelaAinTusiouinawinuim 6 1ia s1wneat9eslt Uaninduwon 46
#1981 Uananos1uan 37 drat19 Ualuasnuin 38 araeng Usasgduin 23 @raed Uan
WIWEUIn 51 828819 Uanwidnwin 51 @re81d ara819lumIdnsndulansssnead was
nlsawein MnmanaunaILiuaaing (pazidsaunssiuaiegangas i luansef 1 uay
MW 1) z%m%’ugnﬂaﬁﬂéamﬂmﬁ"saﬂ’mﬂmﬁLﬁaﬂﬂvl,mﬁu 1 vt deznaudrognianiin
II% 28 G28819 mng{uﬁfﬁ'ﬂLLa:ﬁ'@umﬂizmﬁﬁ@%ﬁM’@L%mlmi g}ﬂﬂmmwuaxﬂmmiw
TRANZINWI% 6 A20819 IINTUIANTALAULE NTNYTZN gﬂﬂmimﬁ‘hmu 11 @28819 1N
ﬂuﬁﬁ%’yLLazﬁ'@umﬂszmiﬁﬂﬁi’mi@aﬂaum wazgnUanWIIIWIL 41 é’aan’wmnguﬁ%ﬁ'ﬂuaz
Wawnlszusins asinsanzLen ﬁhugﬂﬂmmﬂg"l;immmméhamﬂﬁ

@T’Jash@gmwawﬁﬁwﬁLmn:ﬂumsﬁﬂmﬁﬂizﬂau"l,ﬂ@hsl ANNENTZNIAIREAL
dandin (P. hypophthalmus x P. gigas) 31%3% 10 @28819 LAUAIBEN9NLTIMIZHNLaNTY
gﬂwam:%iwﬂma’nﬂﬁ'uﬂa’ﬂm (P. hypophthalmus x P. bocourt) $1%3% 20 @188149 (AL
éhashdmﬂglusﬁ%‘ﬂLLaxﬂ‘wmﬂs:mﬁﬁ@%ﬁi‘@aﬂaum wazena1989 linuurnenindn
gﬂwam:ijﬂm"ﬁﬁmlﬂ Lﬁaaﬁnﬂéf’saﬂwvlsjawgsﬂ WU 47 919879 WRRILNUABE9IAD
aaasaluisninguanomil ﬁagaLfTaaﬁumnmsaaumwLmé’wmm'jwLﬂuﬂaﬁmnkam:ﬁﬂ
LONTW Lﬂugﬂmamwdwﬂmmwﬂﬁ'uﬂmmiw (P. hypophthalmus x P. larnaudii) WazgNNgW
5zﬁd’1\1ﬂa’1mmﬁuﬂa’1aﬂﬂg (P. hypophthalmus x P. conchophilus)

Audagsnsudananualiluenuos 100% shaaisuaauisuas Tagaart UazAm

(1992) avnasaugmMnLaziaLTImdiatassilalalwladiiaas (spectrophotometer)



AN319N 1 WRAINUAIDENILAZINWINAENIVBIUAINT 6 Tha

Origin Locality Sample size

Pangasianodon gigas

Inland Fisheries Research Institute, Ayutthaya Province 1

Chiangmai Inland Fisheries Research and Development 14

Centre

Phayao Inland Fisheries Research and Development 5

Centre

Pitsanulok Inland Fisheries Research and Development 7

Centre

Kalasin Inland Fisheries Station 4

Tak Inland Fisheries Research and Development Centre 5

Songkla Inland Fisheries Research and Development 5

Centre

Hatchery, Chaomudcha Farm, Supanburi Province 3

Tonle Sap, Cambodia 2
Pangasianodon hypophthalmus

Nongkhai Inland Fisheries Research and Development 5

Centre

Sakaekrang River, Uthaitani Province 6

Patumtani Province 9

Chiangrai Province 3

Tonle Sap, Cambodia 3

Hatchery, Narong Farm, Nakornsawan Province 11
Pangasius bocourti

Nakornpanom Province 32

Chiangrai Province 4

Ubonratchatani Province 2
Pangasius conchophilus

Mukdahan Province 4

Nongkhai Province 10

Nakornpanom Province 3

Sakonnakorn Inland Fisheries Research and 6

Development Centre




Species

Locality

Sample size

Pangasius larnaudii

Pangasius sanitwongsei

Nakornpanom Province

Khongjiem, Ubonratchatani Province
Hatchery, Ubonratchatani Province
Yasothon Province

Mekong River, Cambodia
Pitsanulok Province

Pichit Province

Uthaitani Province

Chainat Province

Patumtani Province

Nongkhai Inland Fisheries Research and Development

Centre
Nakornpanom Province

Khongjiem, Ubonratchatani Province

Sakonnakorn Inland Fisheries Research and

Development Centre
Chiangrai Province

Chainat Province
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Mekong River
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Pangasianodon gigas
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Pangasius bocourti

Pangasius conchophilus
Pangasius larnaudii

Pangasius sanitwongsei

Mekong River



2. MIaataantanlaiandmwizdniudunnyan Pangasiids 6 1ia
SABBIEGUIURTBIER 165 rRNA mDNA 1891)an 6 THia S1Iundnaae 42 haplotypes
(Na-Nakorn et al., 2006) selysunsy Clustalw (Thompson et al., 1994) mag‘@éf@ﬁl,l,@n@i’mmaa
owlmiudssaiia @onauladiasinaunldaasllsunsy NEBeutter V2.0 (Vincze et al., 2003)
maﬁ]aauqﬂﬁmauauvlﬁﬁﬂéfm‘mwnﬁﬁ@Lﬁaﬂ’é'ﬂﬂ%zﬂ@Uﬂ'}iLﬁuﬂ’%mmﬁLSuLa mt-DNA 16S
RNA Tuannis 6 oiia sfiass 3 drasns lwsiwesfildde 16Sar 5 CGC CTG TTT AAC AAA
AAC AT 3 ez 16Sbr5 CCG GTC TGA ACT CAG ATC ATG T 3’ (Palumbi et al., 1991) T

U351 20 W Ysznavludrsfiduemnuinan 40 ng lwsiwassnsaz 0.25 IM 1X PCR buffer
1.0 mM MgCl, 200 UM dNTPs &z 1 unit DyNAzymeTNI Il DNA polymerase (Fermentas) i1
ﬂﬁﬁ%mﬁwm‘%‘ao PTC-100TM Programmable Thermal Controller (MJ Research, INC.) lagld
sougmnnl 94°C Wi 3 Wil 1 300 MNFBTUFATEN 94°C win 1 Wit 52°C w1

WIN ez 72°C w1 1 W T8N9F 30 391 ez 72°C Wi 5 WA 1 301 INANAANDaNT bl

méwﬁuLuauazmnaaug@é‘wauauﬂ&ﬁﬁﬁﬁmﬁaﬂ%ﬂﬂ%‘d

3. M531AI1¢% RFLP 289 mtDNA 16S rRNA

WAnUSun L Eue mDNA 16S rRNA pasimladiaui 6 oiia uwazgnuan 5 zila (Uandn
dangne  Uarlud daunln wazdanni) lasldanzidersuaslnsiwasaraitnsludas 2
nnuwihwandaRdansilaluiunsdadoenloddasimeidadan’y  ludffse 10
UznaualsHaNa® PCR 91141 3.33 LU fast digest buffer 0.67 LI fast digest enzyme 0.33 LI
LAz 5.67 W amnnduaziia lunstsiamaduuzinesuTenguaaewlodudazsiia
(Fermentas) aT1asauTudIudidwafiinunidadn 2% azmlimas amaseunasiamiaw

Ethidium bromide Uanueazsiaazuaadunuatawiauwazn1lIgiaandlsnwaan i

4. Mm3aadantanlaalandinzdamsudunngnusa

dduaveddan 5 sha Ysznavldalstariin (Pangasianodon gigas, N=9) Uaiane
(Pangasianodon hypophthalmus, N=9) danlas (Pangasius bocourti, N=9) ﬂmmﬂg (Pangasius
conchophilus, N=7) uazilannlw (Pangasius larmaudii, N=9) s iRaUSunmaLdwalusinuasin
immunoglobulin M heavy chain @9lwsweifldiluwlnswasinamwiuiandusin CH, exon va9
immunoglobulin M heavy chain gene ludan channel catfish (Ictalurus punctatus) (5° TCC CCA
AGG TTT ACT TGC TCG CTC C 3’ uaz 5 CGA TGG ATC TGG ATA TGT GGC GCA C 3)

Aaaa

(Thongpan et al., 1997) ludfisen 10 W Ysznoulddrsdiduiamunaa 10 ng Twstwasznoas

0.25 UM 1X PCR buffer 2 mM MgCl, 200 UM dNTPs W&z 1 unit DyNAzymeTNI I DNA

polymerase (Fermentas) ﬁﬂﬂﬁﬁ%mﬁwm’%m PTC-100TM Programmable Thermal Controller



(MJ Research, INC.) I@ﬂ‘l"ﬁiam‘]mwgﬁ 95°C W% 2 wifl 1 39U awa82993UJA3N 95°C

W% 30 W9 62°C W 30 3T wazdl 72°C Wi 30 3T TINHIE 30 T0U waz 72°C W
3 w1 sau sheanaaRdasnlalumdeuusuaziatasdauiuaasTlsunsy Clustalw
(Thompson et al., 1994) mﬁméfmﬁu@m@hwaaLau"lﬁnﬁu@iawﬁ@ dontonlmifiazinunldene
1dsunsu NEBcutter V2.0 (Vincze et al., 2003)

5. 11331A31¢% RFLP 2asi immunoglobulin M heavy chain gene (Igm gene)
ihaauadansianauidiuwiu 5 sie Uardn darane danlus Uasgy uaztainln
N=10/1%@) WRSANNRY (P. hypophthalmus x P. gigas, N=10; P. hypophthalmus x P. bocourti,
N=20; Unknow; N=47) liiiunanaaf@arslugiu Igm gene anuanzidonslude 4 Goldus
wAaRTansrwnanszanm 310 diug mniwhldadsenloidadumefidonly Taslu §isen
10 W Ysznouluene nandaiidans 7 LU 10x fast digest buffer 0.67 LU fast digest enzyme 0.33
1] uAzi 2 W ganpiiuaziianlunstariauduuzinvasuisnguaaianlsd (Fermentas)
ATIIFILTUEINALE W ARIUNTAaE 2%  axmlIman aTaFeUNasI8N3ow Ethidium

bromide



AAaNIINAaaY

msa’iumnﬁﬁmﬂaﬂumju Pangasiid 72835 PCR-RFLP
% A 6 e o A 1 & a A 6 @ o A
msnaidanenlodaadtmizimanzannuindaing 6 shaiieunlodaadnumiznaansa
Gala 1 Gunikd (1 cutter) 32-39 Lawloal LATAA L 2 AR (2 cutter) 17-22 Law ol (AN57197
1)
A o o o ° | P
13197 1 mnenlodaadumz 1 uay 2 duriiadlan 6 wiia

FHhalan 3NN cutter enzyme W% 2 cutter enzyme
daniin Pangasianodon gigas 39 17
Uanang 35 18
Pangasianodon hypophthalmus

Uanlud Pangasius bocourti 32 22

aisn 8¢l Pangasius conchophilus 34 21
Uawnlw Pangasius larnaudii 34 22
UaNWN Pangasius sanitwongsei 32 21

nanseatdaniawlodimunzgunuinluiuauis 3 wwlsd dszneulddreaiowlssd
Tsp5091, Hincll  wazMfel 1315033 uunaiata1dnuiu 6 sha (N=246)  luasauain
Pangasiidae ¢ 1iaihnanaafi@arsvuiadszanm 610 Qmamaaﬂmﬁga 6 Taaaal8Lau lriaa
NN Tsp509I sunsauondans 6 o e 2 N uaz 2 7ia ﬂ@:mmﬂﬂizﬂauﬁwﬂmﬁﬂ
LazUaN&e LRAILOUALAKIE 2 oL FUU1a 190 Lag 420 ALUE NRY 2 Usznaualsdainln
wazUanwa waesunuaawafaunonaainldunosnlsses 3 uou fa waudiEuerUna
95 190 uaz 309 fLud wazunudLEuaf lisunTonandin 1 uay Juwia 16 gwsulaian 2
1ia Aadarlususasunudiduia 3 uny fuuna 95 190 uaz 325 LU uAzUAIELYLIAILDLE
LBulaIUIN 35 95 155 Uaz 325 lud (MW 2)

Umlunguusndedadnuazdaaneaannduunlddioanlodaadimz  Hincll lag
Uanidnuaasunu@iduie 2 uny duu1a 245 Uaz 366 GLUE §IUUAENBUIAILALALAULEIUTG
610 iU Lﬁadﬁnﬂvl,&iﬁq@ﬁmauauvlﬁnﬁ Hinell (Mw# 3) dwsutsnlwuazdannmsansals
awladmrel Tumssuunle Warhnanaandarsaasioiawlad Ml Uanlwazugasuauaian
WA 300 FLUF UAZUAWNWILAILALALEWIEIUIA 610 LﬁaGQWﬂ"L&iﬁa;méT@maaLau"Léﬁﬁ Mfel
(WA 4)

d’mmsmaauéﬁasifmgﬂﬂmmaaﬂmﬁhmu 5 Tiha WU’jfleuﬁLguLaﬁLﬁml‘yusl,ugﬂﬂm
fn Yarane danlud danln wazdainwn ﬁgmmumﬁauﬁuLmuﬁlﬁmamaaﬂmimﬁui’mnﬂ

w

(28]



190 bp 420 bp

Pg, Ph
Pb 190 bp 95 bp 325 bp
pe  3%bp  155bp 95 bp 325 bp
Pl Ps 190 bp 95bp 16 bp 309 bp

-
-
-

-
-—
_—
-——
Se—
P
——
—
- cew
-———
Anew

pa—

FELIELEL

M 2 Lmuﬁuamﬁmé'@LLa:LmuaLSuLamaawawﬁmﬁ%m‘?ﬂmﬁ'ﬁ 6 wiia Ladadiatawla
Tsp5091 Pg= Uaniin (P. gigas) Ph= Uanane (P. hypophthalmus) Pb= Uanlus (P.
bocourti) Pc= Uas181g) (P. conchophilus) Pl= Uawnlw (P. larnaudii)  Ps= Uannmn

(P. sanitwongsei) M fa 100 bp ladder.



366 bp 245 bp

Ph

no recognition site

A A o A & A Aaa & =< A o o &
DAN 3 LLNumLa@aqm@LLaszumauLamaaNawamwsﬁmiﬂmumm:ﬂmmwmuammmauvlmu
Hinell Pg= daniin (P. gigas) Ph= Uange (P. hypophthalmus)



305 bp 305 bp

PI

Ps 610 bp
no recognition site

A A o A = A A4A & A o o
NAN 4 LLNWY]LLE‘T@\‘]Q@@I@LLﬂzLLﬂle(ﬂLﬂuLﬂ"lla\‘iNﬁNﬂ@lWTﬂ’]‘iﬂﬂ’]LﬂIWLLﬂzﬂﬂ’]LﬂW’]LNa(ﬂ@(ﬂﬁﬂ
au bl Mfe Pi= Uawnlw (P. laraudii) Ps= Uannwn (P. sanitwongsei) M @8 100 bp
ladder.



nsuungnasazaslaluasauasa Pangasiidae

NaNBaNTaNsvaddw Igm  wasUan 5 afia (Uandn Uanane Uanlus Uaaney wasilan
wnlw) (N=10/180) uazgnuauiizwiadszana 310 gua gnwausunndwunlddoanlmida
Fumnz 2 laulmiifia Pstl uaz Tagl Umdnuazdamanoiisadavasawlsd Pstl S1uan 2 dunls
Fofleararaunandafidorsvesdsrdnuazdasneidadisiewlad Pst drnaznlyaian
aianlaslwisda azUnnguou@iduie 3 unuwwa 227 52 uaz 31 duus dmsudalas daaoy
wazdaunlu Hadavadiawlad Pstl iflps 1 duwnis J9Unguaudiauie 2 uny au1a 258
uaz 52 guua towlad Pt ldaansaldduungnuausznisdamaneivdandnld (Pgh) ud
sansaldduungnuauvasdaraneiudalu (Poh) Id I@ﬂgﬂNamLamLmuﬁLSuLaﬁLﬁu"Lﬁ
TALUIIUIU 2 UDU VWA 258 WAL 227 FLUE (LaUdLawaIWIa 52 uaz 31 ldaunsainld
FaLam) (MW7 6)

ﬂmﬁmm:ﬂmmiwﬁﬁ;@ﬁmauaﬂmﬁ Tagl 37473% 1 dwiribs draudarany danlus waz
Ummay Hadavasenlol Tagl 31wan 2 drunis nansdanandaidanivesda 5 sliadas
Lawlasd Tagl ﬂiﬁﬂggﬂuuuLmuﬁLSuLaﬁ@iNﬁu 3 sUuuy dmidnUnnguaudiduie 2 uou 2wa
170 uaz 140 gius Uaane dalas uazdanansy dsinguau@iauia 3 unu au1a 170 100 waz
40 g (AnldTaian 2 uay fezuia 170 uaz 100 diua) aunlwdnnguaudiduie 2 uay
WA 272 Uaz 38 Lud (Anlddaian 1 unu fazwia 272 gius) tawled Tagl awnInduun
anuausznisdaaneiudadnle (Pgh) I@slLﬁaﬁmwawﬁmﬁ%aﬁmadﬁﬂwauﬁamau"l,ﬁnﬁ Tag!
ANNFUITURAILOUALABLOTIUIN 4 UL TUIA 170 140 100 UAT 40 GLUF (WABTALABIIUIN 3
uay 170 140 uaz 100 ¢gius) JuULLDUAEUVIINNENTzRINIUAENeRul L (Pbh)
LLamLmuﬁLSuLamﬁauﬁuﬁﬂmﬂghﬂmmwmm:ﬂmima‘hmu 3 WAy P9 170 100 Uaz 40 ¢
wa (uldTaiam 2 unu Aaauia 170 uaz 100 giu)

wamsldiowlaivg 2 “ﬁﬁ@maaué’aaﬂ’mgﬂwamzm’mﬂa’]m'}slﬁ'uﬂmﬁﬂ uaziangny
Audanlusduan 30 draend (Pgh N=10, Pbh N=20) Wuinlgnuau Pgh $142% 3 G1a8IUaa
sUsuDuUALERaInilaulaIENY EIuINNEN Pbh nﬂéhuamLmuaLSuLaﬁVLGT%'umsrhma@m
INTUANALY

ﬁ%m%'ungwauﬁvlajmm*smzqmﬁm"lﬁmiuau Tus1wan 47 dra819 1 23 dr88719 uaas
waudidwevasUsansuszlannlniotnanaaidonsludadauanled Pst (uaasuaudiin
eFnldTalans1uin 2 uay vua 258 uaz 227 ALUd) uaz Tagl (LEAILaURLE RN FuT AL
31N 3 U VWA 272 170 Uaz 100 ALUR) FueaITinAas I 24 é"sasmvl,;immimzq
"L@i”dﬂLﬂugﬂwauiﬁﬂiuﬁﬁuauﬁﬁﬁaaU'NﬁlLLamgﬂLLm_lLmuaLﬁummﬁauﬂmmiwr{hmu 1
A18814 LLazéffsasha*ﬁlLLamgaJLLm_lLmuﬁLﬁmamﬁauﬂmmwﬁwmu 23 g8ty



Pc PI" Pghi"Pgh 888 Pbh Phl Phl Pch Pech

NN 5 JULLLUAUALEWaYINTIATIEA RFLP 98384 Igm uazdadaaiawlsd Pst
Pg = Yaiin Ph = Yanaane Pb = danlud Pc = sy Pl = Uawnlw Pgh = GUGEEY
szninsdmanenudanin Pbh = gﬂwammﬁdﬂmmwﬂﬁ'uﬂaﬂm Phl = gnW&w

Tewisdananunulanlw Peh = Qﬂwamzwj'mﬂmm']ﬂﬁ'uﬂmmug

hi Phl Pch Pch

NN 6 JULDLLALALIEWaTaINTIATIEA RFLP 28384 Igm uazdadasiawlasd Tagl
Pg = Yain Ph = danaane Pb = danlud Pc = sy Pl = Uawnlw Pgh = ANHEY
serisdananenudaniin Pbh = g}ﬂwam:v\iwﬂmmwﬂﬁ'uﬂaﬂm Phl = gnwaw

senistasnenulaiinln Pch = gﬂNam:'ﬁdwﬂmmwUﬁ'uﬂmmzlg



I50kHA

inafla PCR-RFLP  snansnldfuunsiiadarlungs Pangasids d1wiu 6 aiialdlasls
owlmiaasinnz 3 wia (Tsp509l, Hincll uazMrel) WiaiSoufisurumsldinaiia SSCP uaz
mﬂ"ﬁm’%ﬁammﬂulmwmm"taﬁﬁLﬁmalumif{hLLuﬂ"ﬁﬁ@ﬂmnsjuﬁ(aﬁiﬁ WRzADME, 2553
Sriphairoj et al., 2010) WU nAla PCR-RFLP aantnsnuwundan lauinosianin waldiadosile
wazmlwmsiesitesnii nefiinadia PCR-RFLP anlfdmiunsduunsilaadnantiazng
v 1Elunsduunsfiagnia (Lindstrom, 1999) Miduunkiadmilszas (Wolf et al., 1999,
Sanjuan and Comesana, 2002, Fernandez et al., 2002) %Gmulmyjﬁ]ﬂfﬁuluv[,ﬂ@ﬂauwﬁﬂ
ALawalunIANEN (1% cytochrome b 128 rRNA 16S rRNA) Lﬁaaﬁnﬂﬁmwm‘mmmﬁga (high
mutation rate) (HeatSsuiisunuduluiinedos vilidanuranwasludusudiduesnnia
99106 8N3ATIINLANVLANAITEWITA wiazflusfiafilndidsein (closely  related
species) (Wolf et al., 1999) uazlulanauiasudLduiaiidnuinuuin (1,000 mitochondria/cell, each
10 copies of the genome) (Civera, 2003) mmmmmyﬁlﬁmaﬁquL%ﬂ"l,ﬂszwj’mmmihgﬂlu
N3tl8INIINTIVFILNAAA U209 (Zhang et al, 2007) aghslsfianunisilulanawasy
Adutalanunannanogarilidasszdasziimauiaanunainnaisnolusiia (intraspecific
variability) S’fiamﬁ]ﬁﬂﬁq@é’madLauvlmﬂuﬂmmﬁ@Lﬁmﬁmﬂé"wl,l,ﬂmvlﬂ M lAiansudsuaiie
¢ (Civera, 2003) §9%UG28EITINNIILATIZRAITILANTINRATE GURSILTUFIBEN Uszanms
5-10 WARILAUAIBEITUANAINT LﬁammgﬂéfadLLa:mL%aﬁamaamﬁmﬂ:ﬁ (Sanjuan and
Comesana, 2002) FelumsanwaSsfiunsafiudainsdeudnsannuaznainmans (3-10 ULHRAY)
waziu 16S rRNA fanuwanuansdantrsdndaTouiounuiusuglululanswess (Crakt
wazame, 2551) vnlwiulainetasminefinam ldamunsaldduuntains 6 1 ldatigneas
waind esasnunafinan ldesidsslominndwniunmssuundalatiuss nidaragnela

[

suysol ldawnsaszyrfienansazaisuenld smusailuldduungnuan seazvinli
=S a A 1 a%’ 1 :‘ Aa o U J v a A d' v A
niansBiinervesdanguitluunsdsirsysumaiildinein Tayanieiiinenlaazd
Urzlomddniumanunuayinsuazdanminensdszad (Lindstrom, 1999) anaaauiin lulf
mnaauNﬁ@ﬁmﬁﬂi:uwadﬂmmjwﬁ
inafta PCR-RFLP 22484 Igm suninldduungnuausznisdaanseivdalugldlay
Ifieulmidading 2 siia fa Pstl uaz Tagl uazgnwanszwitidaaneiudanlnanasey
lddonsltianlod Tagl daumiavaseugnuauznivdamanouazdadn @nwne) woong
G18819 (3 §108819) NuaasunuddutavadUaanadigaaasadnuni1Tasiagaulasls
dl' 6 & a A v A 1 o [l [ 1 <
n3asnang lulasuanna lariddute (0736 uazame, 2553) Fuilsgiuinarsgniainanatain
Uaanuaunin1snaunay (backeross) nudaiane iwmzdayannniszeunnlawizing
aULATIZNRAIE19INIHANYNLUAN backcross FBIANHANTNNINYAIY TINTATIIFBUINHANN

LAAANNAINRNUAININNTN 2 THa w%agﬂwauﬁﬁmmauﬂé"uﬁfm‘hLﬂuﬁaﬂﬁﬂ%awmwmuG]



FILAUILAZABITLATIEHA L UG 88719511IUNN I NBANVLAUIIUNITATIIREY (BATA LAZADAL,
2553) mumimmaaugﬂwawﬁmﬁuﬁagaLﬁaaﬁu'j’]Lﬂugﬂwamzmwﬂmmwyﬁ'uﬂmmﬂgﬁfu
LA TIIRDULAINLINA0L19N LA NILRAILDUALA LAV AIUAIEINUNINUA ﬁ'ﬂﬁﬂ'ﬂsjﬁ"ﬁagaﬁﬁ
NINaaUa backcross maagﬂwawﬂmmwﬁuﬂmmyg fnTudanlug LLazﬂmmug RO
A & A A o A o A AaA fo o & =< a
gﬂmeLaul,awLmlauﬂumamwawamwsﬁmimmmau"l,snu Pstl uaz Tagl luauwiaa3inisinig
ﬁ'@umm%awmyﬁuﬁqmsuE%m%'m‘imuﬂgﬂwawaaﬂmmju Pangasiids LANLEN WNalRRIN15D

v a & ‘o &
@]i?’%ﬁﬁ]‘ug}ﬂNETSJVL@]&J'W]?%@?J%LLNZSAJWT]NLL&I%U’]I%ﬂW?@]T]ﬁ]ﬁE]U&HﬂT%



LONE1ID19D9

GRRbl ﬂﬁuqm’l wasanmal §rines uaz ariuTaul 4 ues. 2551, Lﬂ'%iaa%mzlﬁ'ugmsmﬁa
miﬁnmmwwmﬂvxmUmaﬁugﬂﬁu. Wit 46-77, qﬁ'ﬂ%'@ﬁ o UAT waz 1AL
ANRIAN (UITIMTNNI). ﬁuﬁqma@ﬁﬂi:mﬂﬂﬁ'anwnwwuﬁmé‘wﬁm
ARINEALLN AT IO TULAEIINIUNDINURELEUUNNTITY, NTINNY,

afisd WumidfinAns 29dgu nuadadl uaz gnnsal 7w 2563 Nsduunsiialaid
ﬂ’J’]%JE%’]ﬁ%QY]’NLﬂiﬂgﬁ’%ﬂ’]\‘l‘ﬁﬁ@LLE\]ZQﬂNﬁNiWNﬁﬂa’]a’J’]UI@UI‘ﬁ'Lﬂ%adﬂwﬁﬂﬁu‘qniiN
Tulasuanina lariaidwie. 13a3MIL5209 63(1), 111 39-46.

Civera, T. 2003. Species identification and safety of fish products. Vet Res Commun. 27
Suppl.1: 481-489.

Fernandez, A., T. Garcia, |. Gonzalez, L. Asensio, M. Angel, M.A. Rodriguez, P.E. Hernandez
and R. Martin. 2002. Polymerase chain reaction-restriction fragment length
polymorphism analysis of a 16S rRNA gene fragment for authentication of four clam
species. J. Food Protect. 65: 692-695.

Hashimoto, D.T., F.F. Mendonga, J.A. Senhorini, J. Bortolozzi, C. Oliveira, F. Foresti, and F.
Porto-Foresti. 2010. Identification of hybrids between Neotropical fish Leporinus
macrocephalus and Leporinus elongates by PCR-RFLP and multiplex-PCR: Tools for
genetic monitoring in aquaculture. Aquaculture 298, 346-349.

Hau, N.P. 2008. Sustainable development of Pangasius farming: view of the producers. The 1%
Pangasius aquaculture dialogue workshop in Hochiminh City. 11 March 2008. Viet Nam
Association of Seafood Exporters and Producers (VASEP).
http://www.worldwildlife.org/what/globalmarkets/aquaculture.

Ishizaki, S., Y. Yokoyama, N.Oshiro, N. Teruya, Y. Nagashima, K. Shiomi, S. Watabe. 2006.
Molecular identification of pufferfish species using PCR ampilification and restriction
analysis of a segment of the 16S rRNA gene. Comp. Biochem. Physiol. D 1: 139-144.

Khamnamtong, B., S. Klinbunga and P. Menasveta. 2005. Species identification of five Penaeid
shrimps using PCR-RFLP and SSCP analyses of 16S ribosomal DNA. J. Biochem. Mol.
Biol. 38, 491-499.

Lindstrom, D.P. 1999. Molecular species identification of newly hatched Hawaiian

amphidromous gobioid larvae. Mar. Biotechnol. 1: 167-174.



Mongkonpanya, K., C. Senawong, T. Pupipat and T. Tiersch. 1996. The Mekong giant catfish
and ChaoPhraya catfish and their hybrid: morphology, carcass composition and dress-
out percentages. Thai. J. Agric. Sci. 29: 373-381.

Na-Nakorn, U., S. Sukmanomon, M. Nakajima, N. Taniguchi, W. Kamonrat, S. Poompuang and
T.T.T. Nguyen. 2006. MtDNA diversity of the critically endangered Mekong giant catfish
(Pangasianodon gigas Chevey, 1913) and closely related species: implications for
conservation. Anim. Conserv. 9: 483-494.

Palumbi, S.R., A.P. Martin, S. Romano, W.O. McMillan, L. Stice and G. Grabowski. 1991. The
simple fool’s guide to PCR. Honolulu: Department of Zoology, University of Hawaii.

Roberts, T.R. and C. Vidthayanon. 1991. Systematic revision of the Asian catfish family
Pangasiidae, with biological observations and descriptions of three new species. Proc.
Acad. Nat. Sci. Phila. 143: 97-144.

Sanjuan, A. and A. Comesana. 2002. Molecular identification of nine commercial flatfish species
by polymerase chain reaction-restriction fragment length polymorphism analysis of a
segment of the cytochrome b region. J. Food Protect. 65: 1016-1023.

Sriphairoj, K., S. Klinbu-nga, W. Kamonrat and U. Na-Nakorn. 2010. Species identification of
four economically important Pangasiid catfishes and closely related species using SSCP
markers. Aquaculture 308: S47-S50.

Taggart, J.B., R.A. Hynes, P.A. Prodohl and A. Ferguson. 1992. A simplified protocol for routine
total DNA isolation from salmonid fishes. J. Fish Biol. 49: 963-965.

Thompson, J.D., D.G. Higgins and T.J. Gibson. 1994. CLUSTAL W: improving the sensitivity of
progressive multiple sequence alignment through sequence weighting, positions-specific
gap penalties and weight matrix choice. Nucleic Acids Res. 22: 4673-4680.

Thongpan, A., M. Mingmuang, S. Thinchant, R. Cooper, T. Tiersch and K. Mongkonpunya.
1997. Genomic identification of catfish species by polymerase chain reaction and
restriction enzyme analysis of the gene encoding the immunoglobulin M heavy chain
constant region. Aquaculture 156, 129-137.

Vincze, T., J. Posfai and R.J. Roberts. 2003. NEBcutter: a program to cleave DNA with
restriction enzymes. Nucleic Acids Res. 31: 3688-3691.

Wolf, C., J. Rentsch and P. Hibner. 1999. PCR-RFLP analysis of mitochondrial DNA: A reliable
method for species identification. J. Agric. Food Chem. 47, 1350-1355.

Zhang, J., H. Huang, Z. Cai and L. Huang. 2007. Species identification in salted products of red
snappers by semi-nested PCR-RFLP based on the mitochondria 12S rRNA gene
sequence. Food Control 18: 1331-1336.



NMANKIN



AUUTN
Identification of catfish in the family Pangasiidae and their hybrid using PCR-RFLP

Kednapat Sriphairoj', Uthairat Na-Nakorn?, Sirawut Klinbu-nga

! Department of Fisheries, School of Agriculture and Natural resource, University of Phayao,

Phayao, Thailand
? Department of Aquaculture, Faculty of Fisheries, Kasetsart University, Bangkok, Thailand

® National Center for Genetic Engineering and Biotechnology, Pathumthani, Thailand

*corresponding author. Tel.: ; fax:

E-mail address:



Abstract

The clear and accessible methodology for identification of larval, processed fish
products and hybrids of Pangasiidae species was developed. Identification of six Pangasiid
species and their hybrid was achieved using polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) of the mitochondrial 16S rRNA and nuclear
immunoglobulin M heavy chain (Igm) gene. DNA samples of each of six species were
amplified using 16Sar and 16Sbr primers and PCR products obtained were cut with selected
restriction endonucleases. The result showed that six species of Pangasiid catfish could be
discriminated using three restriction enzymes (Tsp509l, Hincll and Mfel). Larvae of five
species (P. gigas, P. hypophthalmus, P. bocourti, P. larnaudii and P. sanitwongsei) could
also be identified using these restriction enzymes. The restriction digest of the PCR product
of nuclear Igm gene by enzyme Taql and Pstl allowed the clear distinction of four species (P.
gigas, P. hypophthalmus, P. larnaudii and P. bocourti) and their hybrid. Enzyme Taq|l
generated species-specific RFLP pattern of three species (P. gigas, P. hypophthalmus and P.
larnaudii). Hybrids of P. hypophthalmus x P. gigas and P. hypophthalmus x P. larnaudii
demonstrated a heterozygous pattern with diagnostic bands inherited from their parental
species. Enzyme Pstl generated different electrophoretic profiles of P. hypophthalmus and P.

bocourti and could be used to identified their hybrid.

Keyword: Pangasius, Pangasianodon, PCR-RFLP



1. Introduction

The fishes of the Pangasiidae family are among the important freshwater fishes in
Thailand and South-east Asian countries. The export value of striped catfish, Pangasianodon
hypophthalmus was extremely increased by 42.9% over 8 years (Hau, 2008). Pangasius
bocourti are widely cultured in areas along the Mekong River basin in Thailand and Vietnam
(Trong et al., 2002; Thammapat et al., 2010). Almost of P. hypophthalmus and P. bocourti
were exported as frozen fillet (Anonymous, 2005). Some species are also important in terms
of conservation. Mekong Giant Catfish (Pangasianodon gigas), found in only one river in the
world, has been listed as critically endangered by IUCN (IUCN, 2005) and Pangasius
sanitwongsei as endangered by Thailand Institute of Scientific and Technological Research
(TISTR, 1995). Moreover Pangasiids catfish form significant components of regional
fisheries and they are a major protein sources for the local consumption in the Mekong River

Basin (Coates, 2002).

The morphology could be effectively applied for adult Pangasiid catfishes
identification (Roberts and Vidthayanon, 1991). The identification guideline base on
morphology for larvae is not well established (Hanphongkittikul et al., 2010). Some
characteristic rely on internal organ (number gill raker, air bladder), limited of using
taxonomy for larvae identification. Hybrid among Pangasiid species [e.g. P. hypophthalmus
and P. gigas (Mongkonpanya et al.,1996); P. hypophthalmus and P. bocourti (Annop Imsilp,
per. com.); P. hypophthalmus and P. larnaudii (Apiradee et al., 2010)] could not be clearly
identified using morphological features. Molecular marker will facilitate species
identification of larvae, hybrid and processed fish of Pangasiid catfishes. Species
identification of the fishes of the Pangasiidae family were developed using SSCP markers
(Sriphairoj et al., 2010). However, SSCP marker have to run on acrylamide gel and take long

time for analysis. Fast and simple approach should be developed, PCR-RFLP (Polymerase



Chain Reaction- Restriction Fragment Length Polymorphism) is considered fast, simple and

inexpensive (Hashimoto et al., 2010).

This study focused on applying PCR-RFLP for identifycation of six economically
important Pangasiid catfishes (Pangasianodon gigas; Pg, Pangasianodon hypophthalmus;
Ph, Pangasius bocourti; Pb, Pangasius conchophilus; Pc, Pangasius larnaudii; PlI,
Pangasius sanitwongsei; Ps) and their hybrids (P. hypophthalmus x P. gigas; Phg, P.
hypophthalmus x P. larnaudii; Phl and P. hypophthalmus x P. bocourti; Phb). These novel
molecular markers are useful for larvae and hybrid identification as well as products

authentication of Pangasiidae species.

2. Materials and method

2.1 Sampling and DNA extraction

Broodstock-sized samples of six Pangasiid species (Pg; N=47, Ph; N=37, Pb; N=34,
Pc; N=23, PI; N=50 and Ps; N=53) were collected from various locations including wild and
captive populations. Post-hatched larvae samples of five species (Pg; N=28, Ph; N=6, Pb;
N=11, PIl; N=6 and Ps; N=41) were collected from government hatcheries (tell about station).
Hybrids of P. hypophthalmus x P. bocourti (N=20) and P. gigas x P. hypophthalmus (N = 10)
were sampled from government hatcheries (province) and private hatchery in Nakhonsawan,
respectively. The samples of P. hypophthalmus x P. larnaudii (N=31) and P. hypophthalmus
x P. conchophilus were collected from fish markets in Ubonratchatanee Province, they

originated from private hatcheries.

Fin clips of adults and hybrids, and whole body of the larvae were preserved in
absolute ethanol. Genomic DNA of all samples was extracted following the standard phenol-

chloroform protocol (Taggart et al., 1992).



2.2 PCR-RFLP analysis of six Pangasiids

Forty—two haplotypes of the mitochondrial 16S rRNA of six Pangasiids species (Na-
Nakorn et al., 2006, Pg= 4 haplotypes; Ph=8 haplotypes; Pb=10 haplotypes; Pc=3
haplotypes; PI=11 haplotypes; Ps=6 haplotypes) were aligned using ClustalW (Thompson et
al., 1994). Restriction endonuclease sites were found using NEBcutter V2.0 (Vincze et al.,
2003) and restriction enzymes were then selected on the basis of the predictable specific
patterns that they produced. DNA samples of each (N=3/species) of six species were
amplified using primers 16Sar (5’-CGC CTG TTT AAC AAA AAC AT-3’) and 16Sbr (5’-
CCG GTC TGA ACT CAG ATC ATG T-3’) (Palumbi et al., 1991). PCR products obtained
were sequenced both forward and reward direction and aligned to confirm restriction site of
selected enzymes. DNA samples of each of six species were amplified with 16Sar and 16Sbr
primers (Palumbi et al., 1991) following Na-Nakorn et al., 2006. PCR products obtained were
cut with selected restriction endonucleases and then determined by electrophoresis in 2.0%

agarose gels.

2.3 PCR-RFLP analysis of hybrids

DNA fragments (300 bp) of immunoglobulin M heavy chain gene (Igm gene) of each
of five species (Pg, N=10; Ph, N=10; Pb, N=10; Pc, N=10 and PI, N=10) were amplified
following Thongpan et al. (1997). The PCR products (N = 2) were sequenced and aligned
using ClustalW (Thompson et al., 1994). Restriction enzymes were selected from restriction
map analyzed using NEBcutter V2.0 (Vincze et al., 2003). DNA samples of parental species
(P. gigas, P. hypophthalmus, P. bocourti, P. conchophilus and P. larnaudii) and hybrids (P.
hypophthalmus x P. gigas, N=10; P. hypophthalmus x P. bocourti, N=20; P. hypophthalmus

x P. conchophilus, N=16 and P. hypophthalmus x P. larnaudii, N=31) were amplified



following Thongpan et al. (1997). PCR products obtained were digested with selected

enzyme and then electrophoresed on 2.0% agarose gels.

3. Results

3.1. PCR-RFLP analysis of Six Pangasiid catfishes

Restriction enzymes obtained from NEBcutter V2.0 (Vincze et al., 2003) of six
species comprised of one cutter and two cutter size 32-39 and 17-22 enzymes, respectively.
Three restriction enzymes (Tsp509l, Hincll and Mfel), produced species specific patterns,
were selected for RFLP analysis of six Pangasiid catfishes (N=237). PCR product (610 bp)
obtained from six catfishes species were cut with Tsp509I resulting four species-specific
patterns of two species, P. bocourti and P. conchophilus and two groups comprising 1) P.
gigas and P. hypophthalmus 2) P. larnaudii and P. sanitwongsei. Two DNA fragments
(190 and 420 bp) were generated for P. gigas and P. hypophthalmus. Three DNA fragments
were obtained from P. bocourti (95, 190 and 325 bp). Four DNA fragments were generated
for P. conchophilus (35, 95,155 and 325 bp) and P. larnaudii and P. sanitwongsei (16, 95,
190 and 309 bp) (Figure 1). Enzyme Hincll could be used to differentiate P. gigas and P.
hypophthalmus, it generated two DNA fragments of P. gigas (245 and 366 bp) and one of P.
hypophthalmus (no recognition site, Figure 2). P. larnaudii and P. sanitwongsei were
discriminated using enzyme Mfel which generated 300 bp DNA fragment of P. larnaudii and
610 bp of P. sanitwongsei (no recognition site, Figure 3). On screening increased number of
individuals of each of six species, variation of RFLP pattern was found for P. gigas, P.
bocourti and P. larnaudii. One individual of P. gigas had DNA pattern of P. hypophthalmus
consistent with result of SSCP (Sriphairoj et al., 2010) demonstrated that this sample was P.

hypophthalmus. One individual of P. bocourti had DNA pattern of P. hypophthalmus another



no match with any species. One individual of P. larnaudii had DNA pattern of P.

hypophthalmus and four samples had DNA pattern of P. conchophilus.

3.2 PCR-RFLP analysis of larvae of five Pangasiid catfishes

DNA of post-hatch larvae of five species (P. gigas, N = 28; P. hypophthalmus, N = 6;
P. bocourti, N = 11; P. larnaudii, N = 6 and P. sanitwongsei, N = 41) were analyzed with
three restriction enzymes (Tsp5091, Hincll and Mfel). DNA patterns obtained of larvae were
perfectly matched the patterns found in the adults. There is mislabeling in samples of P.
hypophthalmus and P. larnaudii, three samples of P. hypophthalmus had RFLP patterns of P.
larnaudii and three samples of P. larnaudii had RFLP patterns of P. hypophthalmus. All
DNA of larvae (equal concentration, 10 ng) of two, three and five species were pooled and
tested using three restriction enzymes. The result showed that three restriction enzymes could

identify each species within pool DNA.

3.3 PCR-RFLP analysis of Pangasiid catfish hybrids

DAN fragments of approximately 300 bp of Igm gene were amplified in all
individuals of parental and hybrid. Two selected restriction enzymes (Pstl and Taql) were
used to digest PCR products of parental and hybrid. Digestion of the PCR product of five
parent species with enzyme Pstl revealed different size of single amplification band (Figure
4). Electrophoretic patterns of P. gigas and P. hypophthalmus were single fragment of
approximately 200 bp, Pstl could not used to identified their hybrids. Electrophoretic patterns
of P. bocourti, P.conchophilus and P. larnaudii showed larger than 200 bp single fragment.
RFLP profile of hybrids of P. hypophthalmus x P. bocourti and P. hypophthalmus x P.
larnaudii were heterozygous bands with different size inherited from both parental species.

Electrophoretic patterns of all hybrid samples (N=16) of P. hypophthalmus x P.conchophilus



(Phc) showed one DNA fragment matched the patterns found in P. hypophthalmus (Figure

4).

Electrophoretic patterns of PCR product digested by enzyme Taql revealed specific
pattern of P. gigas and P. larnaudii (Figure 5). RFLP profile of P. gigas was double band of
approximately 130 bp and 180 bp. RFLP profile of P. larnaudii was single band of
approximately 300 bp. RFLP profile of P. hypophthalmus, P. bocourti and P. conchophilus
showed double band of approximately 100 bp and 180 bp. Digestion of the PCR products of
hybrids of P. hypophthalmus x P. gigas (Phg) and P. hypophthalmus x P. larnaudii (Phl) by
Taql obtained triple bands with different size inherited from their parental species (100 bp

130 bp and 180 bp for Phg, 100 bp 180 bp and 300 bp for Phl) (Figure 5).

4. Discussion

Acknowledgements
This work was funded by Thailand Research Fund and Office of the Higher Education
Commission (Research Grant for New Scholar, MRG5280138) awarded to KS. We

appreciate all government and private hatchery provided samples for this study.

References

Anonymous, 2005

Hanphongkittikul et al., 2010

Hashimoto, D.T., F.F. Mendonca, J.A. Senhorini, J. Bortolozzi, C. Oliveira, F. Foresti, and F.
Porto-Foresti. 2010. Identification of hybrids between Neotropical fish Leporinus
macrocephalus and Leporinus elongates by PCR-RFLP and multiplex-PCR: Tools for

genetic monitoring in aquaculture. Aquaculture 298, 346-349.



Hau, N.P. 2008. Sustainable development of Pangasius farming: view of the producers. The
1* Pangasius aquaculture dialogue workshop in Hochiminh City. 11 March 2008.
Viet Nam Association of Seafood Exporters and Producers (VASEP).

http://www.worldwildlife.org/what/globalmarkets/aquaculture.

Ishizaki, S., Y. Yokoyama, N.Oshiro, N. Teruya, Y. Nagashima, K. Shiomi, S. Watabe.
2006. Molecular identification of pufferfish species using PCR amplification and
restriction analysis of a segment of the 16S rRNA gene. Comp. Biochem. Physiol. D

1: 139-144.

Khamnamtong, B., S. Klinbunga and P. Menasveta. 2005. Species identification of five
Penaeid shrimps using PCR-RFLP and SSCP analyses of 16S ribosomal DNA. J.

Biochem. Mol. Biol. 38, 491-499.

Mongkonpanya, K., C. Senawong, T. Pupipat and T. Tiersch. 1996. The Mekong giant catfish
and ChaoPhraya catfish and their hybrid: morphology, carcass composition and

dress-out percentages. Thai. J. Agric. Sci. 29: 373-381.

Na-Nakorn, U., S. Sukmanomon, M. Nakajima, N. Taniguchi, W. Kamonrat, S. Poompuang
and T.T.T. Nguyen. 2006. MtDNA diversity of the critically endangered Mekong
giant catfish (Pangasianodon gigas Chevey, 1913) and closely related species:

implications for conservation. Anim. Conserv. 9: 483-494.

Palumbi, S.R., A.P. Martin, S. Romano, W.O. McMuillan, L. Stice and G. Grabowski. 1991.
The simple fool’s guide to PCR. Honolulu: Department of Zoology, University of

Hawaii.



Roberts, T.R. and C. Vidthayanon. 1991. Systematic revision of the Asian catfish family
Pangasiidae, with biological observations and descriptions of three new species. Proc.

Acad. Nat. Sci. Phila. 143: 97-144.

Sanjuan, A. and A. Comesana. 2002. Molecular identification of nine commercial flatfish
species by polymerase chain reaction-restriction fragment length polymorphism

analysis of a segment of the cytochrome b region. J. Food Protect. 65: 1016-1023.

Sriphairoj, K., S. Klinbu-nga, W. Kamonrat and U. Na-Nakorn. 2010. Species identification
of four economically important Pangasiid catfishes and closely related species using

SSCP markers. Aquaculture 308: S47-S50.

Taggart, J.B., R.A. Hynes, P.A. Prodohl and A. Ferguson. 1992. A simplified protocol for

routine total DNA isolation from salmonid fishes. J. Fish Biol. 49: 963-965.

Thompson, J.D., D.G. Higgins and T.J. Gibson. 1994. CLUSTAL W: improving the
sensitivity of progressive multiple sequence alignment through sequence weighting,
positions-specific gap penalties and weight matrix choice. Nucleic Acids Res. 22:

4673-4680.

Thongpan, A., M. Mingmuang, S. Thinchant, R. Cooper, T. Tiersch and K. Mongkonpunya.
1997. Genomic identification of catfish species by polymerase chain reaction and
restriction enzyme analysis of the gene encoding the immunoglobulin M heavy chain

constant region. Aquaculture 156, 129-137.

Vincze, T., J. Posfai and R.J. Roberts. 2003. NEBcutter: a program to cleave DNA with

restriction enzymes. Nucleic Acids Res. 31: 3688-3691.






LONRITLUULARNNLAY 3

Output 91ntATINT

1. NRNUARUA LU TEIITINITWIINTNG
agjhzwhamsmawn“h manuscript lagin3safiUSnen (manuscript afusaauanas
lunanuwIn)
2. mahwanuwiae sz lomd
3. 3ug
miﬁnLauawamuﬁﬁmwumimﬂlumiﬂizqwﬁmmimmma 9TH ASIAN FISHERIES
& AQUACULTURE FORUM (9AFAF) th 8%13NeNat Shanghai 1384 Shanghai Uszinean
JEAIIIUA 21-25 L 2554
Kednapat Sriphairoj, Uthairat Na-Nakorn and Sirawut Klinbu-nga. 2554. SPECIES
IDENTIFICATION OF CATFISH IN THE FAMILY PANGASIIDAE USING mtDNA 16S
rRNA. Presented in the 9TH ASIAN FISHERIES & AQUACULTURE FORUM (9AFAF),
Shanghai Ocean University, Shanghai, China, 21-25 April 2554. (oral presentation)



	1
	2
	3
	4
	5

