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Polymorphism of growmth-related genes; calponinl (PmCnnl), cyclin C (PmCyC) and
cdc25 (PmCdc25) in 3- (BUMO3 and SNP3A) and 5-month-old (PMO5) juveniles of the giant
tiger shrimp (Penaeus monodon) were identified by polymerase chain reaction-single strand
conformational polymorphism (PCR-SSCP) analysis. Relationships between SSCP patterns and
grownth parameters (average body weight, BW; total length, TL; hepatopancreatic weight, HPW
and/or hepatosomatic index, HSI) of the examined shrimp were examined. In the SNP3A sanple,
shrimp carrying SSCP pettems | and Il of PmCninlsio (primers Cnn 1-F/R) had agreater average BW and
TL than those exhibiting pattem 111 (N = 156, p < 0.05). Likewise, juveniles shrimp carrying SSCP pettem
Il of PmCyC possessad asignificantly greater average BW and HPW than those of shrinp carrying pettems
land IIl (n = 145, p < 0.05). For PmCdc25, the BW, TL and HPW of shrimp carrying SSCP peattem |
wes significantly greater than thase of shrimp carrying SSCP pattern 1l (A = 144, p < 0.05). Moreover,
significant relationships between SSCP paitems of PmCnnl42s and average BW and TL were found in the
BUMO3 sarple (P < 0.05).

Nucleotide sequences of doned PmCnnluo, PmCyC and PmCdc25 gene segrents of
representative individuals carrying each SSCP genotype were detennined. Six intronic SNPs of PmCnnlsio
were significantly related with growth parameters. Of these, shrimp with each of G/G209T/T210-/-212-/-
23C/IC28G/G240 (SSCP pattern 1) and each of (GA)20(T/A)210(-/G)212(-/T)213(CIT)218G/A)240
(SSCP pattern 1) had a greater average BW, TL and HPW than those with each of
A/AZRA/A20G/G22T/T23T/T218AIT240 (SSCP pattern 11I). For PmCyC, three exonic (A/G3L,
G/A3m, and T/C3®) and two intronic (T/CJ34 and T/Ciss) SNPs corresponding to SSCP pattern |, I
and Il were observed, respectively. Each SNP of shrimp with SSCP patten I
GIG3IC/T1AC/C18A/A3RC/IC3 had a significantly greater average growth parameters (except
HSI) than those with each SNP of shrimp found in SSCP pattern I
AJA3LC/Ci34T/TI8BEG3MNT3R and 111: A/G3iC/Ti34T/CiggG/A3PT/C3g. Only one SNP (A/C249)
wes found in PmCdc25 for which shrimp exhibiting A/C283 had a significantly greater average
BW, TL and HPW (P < 0.05) than those carrying C/C243. Simplification of SNP detection of
PmCnnls10 and PmCdc25 gene segments was successiully developed besed on PCR-RALP.

The relative expression level of PmCnnl and PmCdc25 in hepatopancreas of juvenile
shrimp (SNP3A) carrying different SSCP pattern were significantly different (P < 0.05). The
expression level of PmCnnl in shrimp exhibiting SSCP pattern 111 was significantly greater than
those exhibiting pattern 1 and Il (P < 0.05) while the expression level of PmCdc25 in shrimp
exhibiting SSCP pattern | was significantly greater than those exhibiting genotypes Il (p < 0.05).

The full-length cDNA of PmCyC was successfully characterized. It was 1443 bp in length
containing and ORF of 804 bp corresponding to a polypeptide of 267 amino acids. Moreover,
recombinant PmCnnl protein was successfully expressed as the soluble protein in E.coli. The
polyclonal antibody against rPmCnnl weas successfully produced in rabhit.

Field of Study : .... Biotechnology Student's Signature.
Academic Year : ......... 2012...... AdvisorsS ig n a tu
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LIST OF ABBREVIATIONS

bp base pair

°c degree Celsius

dATP deoxyadenosine triphosphate
dCTP deoxycytosine triphosphate
dGTP deoxyguanosine triphosphate
dTTP deoxythymidine triphosphate
DNA deoxyribonucleic acid

HCL hydrochloric acid

IPTG Isopropyl-thiogalactoside

M Molar

MgCI2 magnesium chloride

mg milligram

m| milliliter

mM millimolar

ng nanogram

0D optical density

PCR polymerase chain reaction
RACE Rapid Amplification of cDNA Ends
RNA Ribonucleic acid

RNase A Ribonucléase A

rpm revolutions per minute

RT reverse transcription

SDS sodium dodecyl sulfate

Tris tris (hydroxyl methyl) aminomethane
0g microgram

ol microliter

oM micromolar

uv ultraviolet
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