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ABSTRACT

The objective of this research was to investigate genetic diversity of giant freshwater
prawn (Macrobrachium rosenbergii de Man) on farm in Kalasin province using RAPD-PCR
technique. M. rosenbergii was found 3 characteristics such as: giant freshwater prawn blue claws
(MrB), giant freshwater prawn gold claws (MrG) and giant freshwater prawn dwarfism (Mr)).
Genomic DNA was extracted from the muscle of each individual of specimens with phenol:
chloroform proteinase K method and screened appropriate oligonucleotide primers for
amplification using 8 oligonucleotide primers, 10-12 base nucleotide length. The results showed
that primer OPAO3 and OPAO7A were able to amplify the DNA in RAPD-PCR reaction. For RAPD-
PCR of these 2 primers of all M. rosenbergii showed 41 bands within sizes of 250-2000 bp. DNA
fingerprints showed 29 polymorphic bands (70.73%) and 12 monomorphic bands (29.27%). The
UPGMA dendrogram of RAPD-PCR pattern, constructed using NTSYSpc version 2.11x gave 2
groups of genetic relationships. Group 1 composed of (M. lanchesteri de Man) which separated
clearly from group 2. Group 2 consisted of all M. rosenbergii (MrB, MrG and MrJ) which can be
divided into 2 subgroups: subgroup 1 was only giant freshwater prawn dwarfism (Mr)) and
subgroup 2 consisted of giant freshwater prawn blue claws (MrB) and giant freshwater prawn
gold claws (MrG). The similarity coefficient between 2 groups and subgroups of group 2 exhibited
approximately 52.00 and 67.50 percentages, respectively. This study showed different genetic
diversity of M. rosenbergii farmed in Kalasin province. This information will benefit screening,
breeding, conservation and broodstock management for desirable trait of commercial giant

freshwater prawn in near future.
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Random Ampilified Polymorphic DNA-Polymerase Chain Reaction (RAPD-PCR)
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2. nMsananduLe (DNA extraction)
ihidladedsiunsumnatniduelas
nssnieideainwasnfiiuiedesetndliuda
Uszanas 1 cm’ W@y lysis buffer 500 pl waaiu
proteinase K (10 mg/ml) 10 ul 1¥1lU incubated
71 55 sarwadua 1Wuan 4 93109 1y RNase A
(100 pe/u) 5 pl incubated 7 37 earnwaidea
Wunan 1 $lus mntuiunanazneullsiulag
vy phenol : chloroform : isoamyl alcohol (25
- 24+ 1) USues 500 ul - wanvaeanduluuiu
a1 5-10 undt Yiludumiafigungd 4 saen
waldanl1usy 12,000 rpm 18uian 10 wl ga
suaamaﬂaﬁaeﬁuuuidmaﬂim InTuLHY
chloroform : isoamyl alcohol (24 : 1) U3uas
500 ul  ndunasaldunduan 10 wift dludu
Lﬁmﬁqmuqﬁ 4 peAwalBud AI1UL57 12,000
rom tHuian 10 wdl @mamqmaﬂaﬁagi%uuu
T ldnasnlug nduthunenazneumsuelay
WAy 3M  sodium  acetate  USuas 1 Tu 10 win
wawsfisl absolute ethanol (Tiu) USunns 2 i
y3U3ums5 ndunaeeluanlinau iU Wideis
ludifudaussun 45-60 wrd wadrdludu
m%wﬁ'qmmﬁ 4 aeALYaLTeaA13Ls? 12,000
pm e 10 undl ndudremgneudiiue
ABLENIUBAANILINTY 70 Wosidud USuns
500 pl i lduvissiigumgd 4 ssmiealfea
AML57 12,000 rpm Wwan 10 w1l mﬂﬁ'urﬂm
YOIUNAEIUVURINUALEIE1 98118l Uea
Ay 70 Weddud Usinas 500 ul 8nade
ﬁﬂﬂ{jum%mﬁqmmﬁ 4 9ALYALTYEAINULSY

12,000 rpm Juiian 10 Wil ArERAITIIUAY

Uaeeldnznouiidueuilaofanasniielsi
gaumaiivies vnnisazanengnaufiduelaeidiu TE
buffer U3u1935 50-100 pl  wnagnaudduLelll
avane1i DNA solution 1t incubated i 37
sarwadea Wunan 1-2 alus ielinzneoud
Bueavaneldfitedy udwhnsnsadeuamnIng
Bueitatnlilagds agarose gel electrophoresis
wazdaminuiduduves Atdutenae UV
spectrophotometry firuenandu 260 way 280
DRI
3. MsnsvdauAduelaemaiin RAPD-PCR

11 genomic DNA wasAsfming1iiléian
Andentnswesingldlnswesuuugu 8 wiln laun
UBC122, OPA01, OPAO03, OPAO4, OPAO5, OPAQ7,
OPAOTA uag OPAL0 (M519i 1) UfATeluUTuns
25 lalpsAng fivsenoudae distilled  water, 1X
buffer, 2 mM MgCl,, 0.2 mM dNTP, 0.8 uM
primer, 0.05 unit Tag DNA polymerase iag 50
ng/ul  v8d genomic  DNAlpsip3es  PCR
(polymerase chain reaction, Biometra® Ju
TGRADIENT)  Tagvhnmsifinuiinaiiduelngld
gun)il initial  denaturation 7l 94 esmiwadea
11U 3 Und Audae 40 SaUves denaturation 7 94
perwadea w10 Uil annealing 71 36 94A
wailed w45 3Nl waz extension 71 72 a9
waidea W 90 Tt wae final extension 7 72
BIMwATYE WU 5 W U mandnvesUfisen PCR
1vinsaTadeurLafduelnemAila agarose
gel electrophoresis Ingld agarose gel fifianu
Wty 1.5 Wesidus anduhlnswesfiamsadia
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Primers name

Sequence (5'—3")

UBC122

GTAGACGAGAGC

OPAO1

CAGGCCCTTC

OPAQ03

AGTCAGCCAC

OPAQO4

AATCGGGCTG

OPAQ5

AGGGGTCTTG

OPAQ7

GAAACGGGTG

OPAQTA

GGTGACGCAG

OPA10

GTGATCGCAG

4. Mmynszisuuuulaananiiduedielusunsy
NTSYSpc version 2.11x
Wiguilguanuwans1amnaiugnssu lny
grumauABueiiusnguiruiindeya Taodvun
wadydnwal 1 wirlunsiiauauAldwe waz 0
wirtunshiisuaufidue vielifidumisdidue
Wendutiu Ainsesiteyaiiifsatunmaia wioli
Aouaufidue Wemarudiiusmaiugniniae
135 UPGMA  selusunss NTSYS-pc  version
2.11x wieas1a¥u dendrogram #aen1svin cluster

analysis
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JUN 2 Aeiunsumames (MrG)

3. fafunsManla (M) ddnwugunse

o w I3

wn3u dnwaiziAy a1vuaan dwdenfidedey
Hdetrsiudniiaiady naoavafuiivuy
wrauLlIeInTEaansEa1e dnvazlanadng
wigAuladn vuinddn snsinssgLivlell

anawe (U9 3)

JUN 3 Aeiunsuanid (Mr)

2. NANISENAMLIULD

[ %

Aduefadaldvnilieedeiiunsiy

WaiuInTI9ANNINGA875 agarose gel

electrophoresis AL TUTY 0.8 LWBSITUA WU

a @ A va aa & ¢ <
AduenlainuanAinisiuleuvedeisiduie
wazn1suANintee ewnlddieganaiiunsu
a o o ° Y a a °
Mhnadeiiauanrililiusuafiduedium
N waziileviiinA1ganfuLanl83s LV

spectrophotometer  8R51dUIENINNAYANGY

Wl OD0/ODe N MBuLe Tl TIA10g T
1.5-1.8 uansieuSinalusiuiiesdnioy
3. Han1sAATzA e lnewalla RAPD-PCR
91nnsALEenT1 RAPD  tnswiesd
wanzanninswesvng 10-12 dedlelns S1uau
8 lwswes wuindl 2 lwswes laun OPAO3 uay
OPAOTA  fianunsaufinvSunamidueld wadl
s1991un15AnwINUI T lnsiwesiiaiusaLiiy
Usurafduievesfediunsiuldfe OPAOL,
OPA03 OPA04 OPAQ9 uaz OPA10 (See et al.,
2008; Islam et al, 2014) uslunisAnwaded
wuindilwswesunsriawiduianunsaiiuysuna
Msueld wazilowvundaszianuunnaieig
wugnssumuhiluauiiBuiiavan 41 woudiloue
oglutae 2502000 bp (137471 2) AeAAdeay
msfnwvesiudinuasane  (2506) fidnwisae
WwAllA RAPD-PCR maﬁﬁmmmﬁﬁﬂmé’wbﬁ
wos MR nuttavsn 32 unu fvuinogluga 362-
1122 bp i polymorphic band 28 wau way
N3ANYIYeT See et al. (2008) Hvwnegluya
250-1500 bp wazwaumdueiinainde 2 lns
wes WWusauiBueddu polymorphic  band
e 29 wou Ay 70.73 Wesidud Faumnsng
Mnfanadiidnuianen 9 Inswed wurtavn
26 wau waznuidu polymorphic band 16 uau
(61.5%) (Kumar et al, 2011) @sluauisodui
MrB, MrG uag Mr) Sduautiavun 36, 30 way 24
WOU ANAIRU wazdl polymorphic band 12, 9
uau Aadu 33.33 30.00 16.67
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Iwsmos OPAO3 WU RAPD pattern %8s

Y v

AINIUATIU (MrB, MrG wag Mr)) MAaTu 18 wau

q

P I

fvurneglutig 460-2000  bp Feiluaudidued
ua@ns polymorphic band 3112y 14 wau Andy
77.78 Wasidud (31971 2) IuAuaufiBuesun
500 620 680 760 890 900 950 1000 1100
1150 1190 1200 1350 W&z 2000 bp %ﬂﬁ
$nutosniinsanwneunthiifinu 21 wau
(slam et al, 2014) uasfluaufiduiefiuans
monomorphic band 3111 4 wau Andu 22.22
Wosidud laun uaufdueauln 460 580 760
way 1700 bp Iagwu RAPD pattern iflawia 500
uaz 680 bp T MG uaz Mr) Wity uazuauiid
YU 760 Wway 1200 bp wulu MrB wag MrG wau
YUIA 890 bp WURWIZ Mr) Lazlauwun 1350
bp MUY MB Wty (Uil 4 A)

Iwsiues OPAOTA WU RAPD pattern 984

[

AINIUNTIN (MrB, MrG kag Mr)) MAnTu 23 wau

q

P I

flvwneglugag 250-1750  bp Faduaufiduiei

3000 bp |

2000 bp -
1500 bp-
1200 bp-
1000 bp-

wa@ng polymorphic band d1uau 15 wau Anduy
6522 Woddud (13197 2)  loun waudidue
UM 250 350 390 450 520 550 590 610
720 780 800 1200 1300 1350 ez 1500 Lhay
fluaufiduediuans monomorphic band $1u3u
8 uou Andu 34.78 Wosidud laun wauddule
UM 410 500 600 680 900 1000 1100 @y
1750 bp Iaenu RAPD pattern #ifivunn 520 bp
Tuiawie MrB wihduuazuauvin 550 uay 780
bp Wulu MrB Lag MrJ uagnuLauIwIn 610 Lag
720 bp @M MG Wit uau 1200 wag 1500
bp wulu MrB wag MIG Laguauvuin 1500 bp
dawulu Mo wegBnsne (3U7 4 B)
91NN153ATIZRAIUNAINNAIBFURUY
(polymorphism) vasfidutavasisinunsuluus
avdnualz MrB, MG way Mr) nwudauidud
Aadustanua 12 9 waz 4 uau Jadu
polymorphic band 33.33 30.00 iay 16.67

& @ L2 o £
Waslgus aua1nu

M 1 2 3 4 5 6 7 8 M

3000 bp-
2000 bp-
1500 bp-|
1200 bp-
1000 bp-

500 bp-

100 bp-

JUT 4 wansvunauazjULUUTRaURduYeafiiunuazislos (MG out group) ildarninaile
RAPD-PCR shg/lwslaies OPAO3 (A) uag OPAOTA (B)
Lane M = 100 bp DNA Ladder, Lane 1 = MrB (tweiile), Lane 2 = MrB (L‘Wﬂé‘), Lane 3 = MIG (weidle),

Lane 4 = MrG (L‘Wﬂé’), Lane 5=Mr) (weidle), Lane 6= Mr) (L‘Wﬂé’), Lane 7 =Ml (wede),

Lane 8= ML (L‘Wﬂtii)
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msedl 2 SuunaudiBuevesisiunsuiiduaseils
No. of RAPD Polymorphic bands Monomorphic band
Primer Size-range (bp)
band (%) (%)
OPA03 460-2000 18 14(77.78%) 4(22.22%)
OPAOTA 250-1750 23 15(65.22%) 8(34.78%)
Total 250-2000 41 29(70.73%) 12(29.27%)

4. Mmylwszizuuuulaanafduedielusunsa

NTSYSpc version 2.11x
duauiiBuieveafefiunsiuds 3

MrG wazfaEng

ANy MrB, way Mr)

W3gulieu (out group) lawn fekay
(Macrobrachium lanchesteri de Man; M) fiwy
Tuwsaglnswesuidnsigianuwlsusiunay
AMuduiusnIaiugnssumelysunsudniagy
NTSYSpc version 2.11x antutheiiléainns
Wiguieul@guunugiiadieninuduiusnig
ﬂ'uﬁqﬂiﬁu‘lugﬂt,wu UPGMA dendrogram W71
aunsasusmuduiusetugnssuladu 2 nqu
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