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Abstract: The variation of the exon 2 of the major histocompatibility complex (MHC) class [l gene DRB locus in
three feline species were examined on clouded leopard ( Neofelis nebulosa ), leopard ( Panthera pardus) and tiger (P.
tigris altaica) . A pair of degenerated primers was used to amplify DRB locus covering almost the whole exon 2. Exon 2
encodes the 31 domain which is the most variable fragments of the MHC class I molecule. Single-strand conformational
polymorphism analysis was applied to detect different MHC class [l B haplotypes. Fifteen recombinant plasmids for each
individual were screened out, isolated, purified and sequenced. Totally eight sequence haplotypes of exon 2 were obtained
in 4 individuals. Within 237 bp nucleotide sequences from 4 samples, 30 variable sites were found, and 21 putative pep-
tide-binding sites were disclosed in 79 amino acid residues. The ratio of nonsynonymous substitutions (dy) was much
higher than that of synonymous substitutions (dg), which indicated that balancing selection probably maintain the variation
of exon 2. MEGA neighbor joining and PAUP maximum parsimony methods were used to reconstruct phylogenetic trees a-
mong species, respectively. The results displayed a more close relationship between leopard and tiger; however, clouded
leopard has a comparatively distant relationship from the other two.
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1993 3 3 8 8 30
20 0.91
52 0.0512
1 0.441 5 1
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3 PBR
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Tab. 1 Genetic distances and their standard errors among eight nucleotide sequences
1 2 3 4 5 6 7 8

1. Papa-DRB ™1 0.004 0.006 0.020 0.029 0.029 0.031 0.023

2. Papa-DRB "2 0.004 0.004 0.020 0.029 0.028 0.031 0.022

3. Papa-DRB "3 0.009 0.004 0.020 0.029 0.029 0.031 0.023

4. Pati-DRB ™1 0.090 0.085 0.085 0.029 0.029 0.030 0.025

5. Nene-DRB™1 0.170 0.165 0.170 0.170 0.004 0.023 0.019

6. Nene-DRB ™2 0.164 0.159 0.164 0.164 0.004 0.022 0.019

7. Nene-DRB™3 0.191 0.186 0.191 0.181 0.109 0.104 0.022

8. Nene-DRB ™4 0.109 0.104 0.109 0.129 0.090 0.075 0.099

above the diagonal are standard errors

2

Numbers below the diagonal are genetic distances and numbers

Tab. 2 Genetic parameter of three species

Panthera pardus

Neofelis nebulosa

Panthera tigris altaica

Total sequences

Polymorphic positions 2 31 0 59
Mutant positions 2 33 0 65
Nucleotide differences K 1.3333 17.500 0 0.000 0 25.178 6
Nucleotide diversity  Pi 0.005 6 0.073 8 0.000 0O 0.106 2
3 3 PBR Non-PBR dy/dg P

Tab. 3 Comparasion of the rate of non-synonymous
and non-PBR and their ration among three species

dy and synonymous

dgs substitutions for the putative PBR

. . Non-synonymous Synonymous dy/dg P
Species Positions Codons dy ds
PBR 21 0.109 £0.041 0.042 +0.035 2.595 0.198 ns
Neofelis nebulosa Non-PBR 58 0.044+0.016 0.152+0.034 0.289 0.019
All 79 0.061 +0.016 0.122+0.034 0.5 0.091 ns
PBR 21 0.172+0.070 0.178 £0.107 0.966 0.322 ns
Panthera pardus Non-PBR 58 0.091 +£0.035 0.035+0.019 2.6 0.325 ns
All 79 0.113+0.031 0.066 + 0.024 1.712 0.147 ns
PBR 21 — — — —
Panthera tigris altaica Non-PBR 58 — - - -
All 79 — — — —
PBR 21 0.250 +0.069 0.113 +0.066 2.212 0.085 ns
Total sequences Non-PBR 58 0.072 +£0.020 0.113+0.032 0.637 0.266 ns
All 79 0.116 £0.022 0.112+£0.026 1.036 0.909 ns
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