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Abstract:The reaction system for TRAP makers of Common Carp (Cyprinus carpio) one of the major cultured
fishes was designed. The factors of reaction system including Mg’* dNTPs Tag DNA polymerase DNA
template and primer concentrations were optimized and a stable repeatable TRAP-PCR system for Common Carp
was established. The PCR was performed with a final volume of 15 pl reaction solution containing 1.5 mmol/L
of Mg®* 0.35 mmol/L of ANTPs 3 mmol/L of each unlabeled 700- and 800- arbitrary primers 10 pmol/L of
the fixed primer 60 ng of DNA template and 1.0 U Tag DNA polymerase. The TRAP reaction program
consisted of a pre-denaturing of template DNA at 94°C for 4 min followed by 5 cycles of denaturing at 94°C for
45 s annealing at 35°C for 45 s prolonging at 72°C for Imin 35 cycles of denaturing at 94°C for 45 s annealing
at 53°C for 45 s prolonging at 72°C for 1min and a final prolonging at 72°C for 10min. This optimized TRAP-
PCR reaction system provided a new molecular marker for the future study of genetic diversity germplasm

identification genetic linkage map construction and relationship analysis in Common Carp.
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Table 1 The varieties and their origins of

Common Carp in the current study

Variety Origin

C. c. var. wuyuanensis
C. c. haematopterus
C. c. var. jian
C. c. var. singguonensis

C. c. haematopterus
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10 x PCR buffer Mg’ * .dNTPs. Tag DNA
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Table 2 Sequences of four fixed primers and eight

arbitrary primers used in the current study

Primer Sequence (5’ -=3")
El ACTTGGCTTCTTTTCTGC
E2 TCAGTTGTCCAGGTGAAA
Fixed primer E3 AGTGATTTCACACCAGCA
E4 CTCACCATTCCAGAGGTT
Ga3-800 TCATCTCAAACCATCTACAC
Ga5-800 GGAACCAAACACATGAAGA
0dd26-700 CTATCTCTCGGGACCAAAC
Sal2-700 TTCTAGGTAATCCAACAACA
Arbitrary primer  Trap03-700  CGTAGCGCGTCAATTATG
Trap04 700 CGTAGTGATCGAATTCTG
Trap13-800 GCGCGATGATAAATTATC
Trap14-800 GTCGTACGTAGAATTCCT

1.3 TRAP-PCR
E1 +Sal2-700 + Ga5-800
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Fig.1 The TRAP patterns of Purse Red Carp
(C. carpio var. wuyuanensis)
based on different Mg’* concentrations
M: 100 bp DNA ;1~5 Mg®*
1.0 mmol/L.1.5 mmol/L.2.0 mmol/L.2.5 mmol/L.
3.0 mmol/L,
M: 100 bp DNA ladder; Mg?* concentration of lane
1-5:1.0 mmol/L 1.5 mmol/L 2.0 mmol/L
2.5 mmol/L 3.0 mmol/L.

5  dNTPs :0. 2 mmol/L.
0.25 mmol/L. 0.3 mmol/L. 0.35 mmol/L
0.4 mmol/L. 2 dNTPs
0.2 ~0.3 mmol/L
; 0.35 mmol/L
0.4 mmol/L o
dNTPs 0.35 mmol/L
2.3 Taq DNA TRAP
5 D15l
Taq DNA 0.5 U.
1.0 U.1.5U0.2.0U0U 2.5 U, 3
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2.4 DNA TRAP
5 DNA - 15 pul
30 ng.60 ng.90 ng.120 ng 150 ng

DNA 30 ~ 120 ng
900 bp DNA
( 4). TRAP
— DNA DNA
60 ng.

2 dNTPs TRAP
Fig.2 The TRAP patterns of Purse Red Carp

based on different ANTPs concentrations

M: 100 bp DNA ;1 ~5 dNTPs
0.2 mmol/L.0.25 mmol/L.0.3 mmol/L.0.35 mmol/L.
0.4 mmol /L.

M: 100 bp DNA ladder; dNTPs concentration of lane
1-5:0.2 mmol/L 0.25 mmol/L 0.3 mmol/L
0.35 mmol/L 0.4 mmol/L.

900 bp

3 Tag DNA
TRAP
Fig.3 The TRAP patterns of Purse Red Carp based

on different Tag DNA polymerase concentrations
M: 100 bp DNA ;1-5 Tag DNA
0.5 U.1.0U.1.5 U.2.0 U.2.5 U,

M: 100 bp DNA ladder; Tag DNA polymerase amount of
lane 1 -5:0.5U 1.OU 1.5U0 2.0U 2.5 U.

900 bp

4 DNA TRAP

Fig.4 The TRAP patterns of Purse Red Carp
based on different DNA template
concentrations

M: 100 bp DNA ;1 ~5 DNA
30 ng.60 ng.90 ng.120 ng.150 nge
M: 100 bp DNA ladder; DNA template amount of
lane 1 =5 30 ng 60 ng 90 ng 120 ng 150 ng.
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5 100 : 3

10 : 6
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TRAP 15l
60 ng DNA.1.5 pl 10 x PCR
buffer.1. 5 mmol /L. Mg”>* .0. 35 mmol/L dNTPs.

1.0 U Tag DNA

3 pmol/L 10 pmol/L
L] 900 bp 10 : 6.
3
TRAP

S 100 bp
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NCBI
TRAP
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Fig.5 The TRAP patterns of Purse Red Carp based
on different primer concentrations
M: 100 bp DNA 3 1~4 TRAP
©100:3;30:1;10:1;10:6.
M: 100 bp DNA ladder; Primer concentration ratio of

18
lane 1 =4:100:3;30:1; 10:1; 10 :6.
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Fig.6 The TRAP patterns of 5 different Common Carp (Cyprinus carpio) populations
M: 100 bp DNA ;1 ~3: ;4~6: ;7 ~9: ;10 ~12: ;13 ~15:

M: 100 bp DNA ladder; Lane 1 —3: Purse Red Carp; Lane 4 —6: Yellow River Carp; Lane 7 -9:
Jian Carp; Lane 10 — 12: Xingguo Red Carp; Lane 13 — 15: Heilongjiang Carp.
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