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The variations of major histocompatibility complex in
four populations of red common carp
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Abstact: The major histocompatibility complex (MHC) of fish was used to study the genetic structure as a

molecular genetic marker of four populations of red common carp. Based on reported common carp MHC class |

gene sequences, a pair of specific primers was designed, MHC class [ molecular 0 gene fragments were

amplified from Xingguo red common carp ( Gyprinus capio var. singguonensis ), purse red common carp ( C.

capio var. wuyuanensis ), glass red common carp ( C. capio var. wananensis), and Oujiang color common

carp ( C.

aarpio var. color ), then cloned and sequenced. The polymorphism of encoded MHC class [ molecular

a7 chain gene was rich, with 106 variable loci in 234bp in length. The percentage of polymorphism was 45. 3%,

among the four populations, purse red common carp was significantly different from the other red common carps.

The phylogenetic trees constructed by encoded MHC class I molecular O chain gene and its amino acid sequences

indicated identically, and the relationship between Xingguo red common carp and Oujiang color common carp was
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closer, belonging to one evolutionary branch, whereas glass red common carp and purse red common carp

belonged to the other two different evolutionary branches respectively. The purse red common carp is a more
specialized group. The rich polymorphism of encoded MHC class| molecular 2 chain gene is suitable as a

molecular genetic marker for different populations of common carp.

Key words: Carassius carpio var. singguonensis; C.

carrpio var. wananensis; C.

carpio var.

wuyuanensis; C. capio var. color; major hisocompatibility complex(MHC); genetic variation
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Cycem(  ): 5 — CIT CTG CAG CCA CTC AAT GC- 3’
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Tab.1 Nucleotide transition numbers ( right upper diagonal) and transversion numbers (left lower diagonal) of
encoded MHC dass] molecular 02 chain gene among four populations of red common carp

C. c. var. singguonensis C. c. var. wananensis C. c.var. wuyuanensis C. c. var. color

c , , - 6 PA] 4
. c. var. singguonensis
c . 8 - 21 3
. C.var. wananensts
c , . 20 31 - 22
. C.var. wuyuanensts
C. c. var. color > 6 » -
2 4 MHCI a2
Tab.2 Nucleotide composition of sequences of encoded MHC dass] molecular
a2 chain gene among four populations of red common carp %
population T C A G A+ T
C. c. var. singguonensis 22.5 19.9 30. 4 21.3 52.9
C. c. var. wananensis 23.1 197 30. 2 27 53.3
C. c. var. wuwyuanensis 26.8 152 2.1 2.9 54.9
C. c. var. color 22.6 19.9 2.9 27.6 52.5
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( ) ( )
Tab. 3 Mean diversity from nucleotide sequence ( right upper diagonal) and amino add sequence (left lower diagonal) of

encoded MHC dass] molecular 2 chain gene among four populations of red common carp

C. c.var. singguonensis  C. c.var. wananensis C. c.var. wuyuanensis C. c. var. color
C. c. var. singguonensis - 0.0114 0. 2927 0.0007
C. c. var. wananensis 0. 0109 - 0. 1970 0.0250
C. c. var. wuyuanensis 0. 2510 0.2542 - 0.3149
C. c. var. color 0. 0024 0.0219 0. 2807 -
4 4 MHCI az ( ) ( )

Tab.4 Average genetic distances from nudeotide sequence ( right upper diagonal) and amino add sequence

(left lower diagonal) of MHC class] molecular > chain gene among four populations of red common carp

C. c. var. singguonensis  C. c.var. wananensis  C. c.var. wuyuanensis C. c. var. color
C. c.var. singguonensis - 0.0638 0. 5399 0.0408
C. c.var. wananensis 0. 1232 - 0. 4333 0.14%
C. c.var. wuyuanensis 0. 4964 0.4913 - 0.5518
C. c.var. cola 0. 0688 0.1015 0. 5069 -
2.1.2
3 £ 5 —14. 10%, —8. 12%,
—1. 711%, —0. 00% ; —24. 36%,
—14. 10%, —5. 13%, —0. 00%
FBIE 7| B A B Fe A -7, —4,
—1, —0; —8, —7, —1,
-0
MAFBRF T % F thag Boke R BR 5 7)) % ARME 4R 20
—0. 0736, —0. 0491, —0. 0102, —0. 0000;
—0. 1182, —0. 0965, —0. 0314, —0. 0000
B 3L A B ( ds) A=dE B S ARk 4% %(dn) -
(dn) (ds) l , (P
< 0.05), ; ( 5
5 4 MHCI (ds) (dn)

Tab.5 The rate of synonymous(ds) and nonsynonymous( dn) substitutions of encoded MHC dass] molecular

a, chain gene sequences in four populations of red common carp

. ds dn
population dn/ ds
( + ,meant S.E) ( + ,meantS. E)
C. c.var. singguonensis 0. 385 £0.014 0. 1410%0. 0334 3. 6223
C. c.var. wananensis 0. 32 £0.0150 0. 1004 £0. 0303 2.9357
C. c.var. wuyuanensis 0. 0000 £0. 0000 0. 0000 %0. 0000
C. c.var. cola 0. 0000 £0. 0000 0. 0299 £0. 0149 oo

:S.E

Notes;. S. E means gandard error
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