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RNA  Oligo(dT) DNA

(Complementary DNA, cDNA) -

MHC-1 DNA(Genomic DNA, gDNA)
’ : MHC 1.3 PCR¥#. Zhehshie. LHEAMNA
’ 2 DoLA-F/R  I2F/R 3
’ MHC-I 2
1 MR FyE 1.2%
1.1 SEiA 1 PCR 6.88 puL ddH,0, 2xGC
buffer I 12.5 uL, dNTP(10 mmol/L)2 uL, BSA(200 m g/L)
1.50 pL, (20 pmol/L) 0.5 pL, LA Taq
0.12 uL, DNA( 100 mg/L) 1.00 pL PCR
Trizol - -80°C £ 95°C 5 min; 95°C 1 min, 55/50°C
1.2 EBFik 1 min, 72°C 4 min, 35 ; 72°C
RNA RNAiso ™Plus(TaKaRa), 10 min PCR 1.2% ,
Agarose Gel DNA Purification Kit (TaKaRa)
, PrimeScript RT-PCR Kit(TaKaRa)
F1 MHCIFRERBRIINETF 2 REMTEEAY
Tab.1 Primers for MHC-I genes and exon 2
(5" 39
DoLA-F GCTCCCACTCCATGAGGTAT MHC-1 822 [15]
DoLA-R CCCATCTCAGGGTGAGGGGC MHC-I 822 [15]
12F TACGTGGACGACACGCAGTTC MHC-I Exon 2 147 [16]*
I2R CTYGCTCTGGTTGTAGTAGCS MHC-I Exon 2 147 [16]*
DNA pMD-19 (TaKaRa),
e 2 BRENH

: 15 2.1 MHC-I AR EREF 5 R FH

’ a @2 )
a ) RNA
1.4 FIESH DNA DoLA-F  DoLA-R
BioEdit U7 , cDNA , MHC-I 3
MHC-1
, 54 6 CcDNA (822 bp)
, (GenBank: KU757454-KU757468),

[18] MHC-I , 2(1~271 bp) 3(272~546 bp) 4(547~
Modeltest 3.7 (191, 822 bp) ,
(Bos taurus) , MrBayes3.2

[20] MEGAG6 I2F I2R DNA
DNAsp MEGA 6 MHC-1 MHC-I 2 cDNA gDNA
2 (Peptide Binding Region,
PBR) [21-22]
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65 6 MHCI (147 bp), AIC(Akaike Information Criterion)
32(21.8%) 23(15.6%) 28 TVM+I+G 3
(19.0%), 18(36.7%) (Eschrichtius robustus) -
16(32.7%) 17 (34.7%), (Tursiops aduncus) (Stenella coe-
MHC-1 ., PBR ( 2) ruleoalba) (Cephalorhynchus hectori)
4 . 90% ., MHC-I
(GenBank: EF375575, EF375576, EF375579, EF375580) 1 (Mysticeti)( 1) MHC-I
2 5 (Odontoceti [~V),
(GenBank: DQ843624, DQ843625)!"
MHC-1 : Soch-1*08~09 1
(GenBank: KU759499 KU759500); () 4 MHC-I
Neph-1*35~37 (GenBank: KU759501- KU759503); ) ’
Stat-1*03~08 (GenBank: KU759504- MHC-I (
KU759509)
Soch-1*06  Cehe-1*01 Stat-1*07  Stat-1*08
22 MHC-1 4% X% Neph-1*32 o)
MHC-I , D
o S. chinenesis % 100
+ N. phocaenoides 2
<« §. attenuata s .
— BT ] L‘;'; Odonltocetl
—
i R Odontoceti
“ 100 '"
o — Odontoceti
54 m
0 = » Odontoceti
79 . W
LE Odontoceti
76 9 V
7 - E Mysticeti
0.2
1 MHC-I
Fig. 1 Phylogenetic trees of Sousa chinensis, Neophocaena phocaenoides, and Stenella attenuata and other species in the Pearl

River Estuary (PRE)

BoLA-N*03501: DQ190936; Cehe-I1*01~07: EU024810~EU024816; Esro 3.1.4: AF149216; Esro 3.5.2: AF149219; Esro 3.5.3: AF149220;
Esro 4.2: AF188615; Neph-1*01: DG843624; Neph-1*02: DG843625; Neph-1*07: DQ843630; Neph-I1*11: DQ843634; Neph-1*17: DQ843640;
Neph-1*30: DQ843653; Neph-1*32: DQ843655; Neph-1*33: DQ843656; Soch-1*02~ Soch-1*07: EF375575 ~EF375580; Stat-1*01: EU698989;

Stat-1*02: EU698990; Stco-1*02~ Stco-1*06: EU698992 ~EU698996
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P>0.10) (1.06748, P>0.10) D (dy) (ds),
o 3), , (P<0.05) (P<0.01),
MEGA 6.0 (23] MHC-I
V4 3 MHC-1 2 2 PBR w (dn/ds),
(PBR) ( 4, (P<0.01), 2
MHC-1 2 PBR

®3 HFIORERBER. BEIE. RBEESE MHCI ERANS SHMERIERSH

Tab.3 Polymorphism and selection parameters of MHC-I genes for three cetaceans from the PRE waters

N Ar S R(%) Sa Ry (%) d(%) D
S. chinenesis 1 6 32 21.8 18 36.7 10.5 0.11414
N. phocaenoides 2 5 23 15.6 16 32.7 8.4 0.37664
S. attenuata 1 6 28 19.0 17 34.7 10.5 1.06748
N: s Ar: ;S s RS 3 Sa: s R Sa
s d: ; D: Tajima

R4 KIIO3MER MHC-1 £E . PBR X#3F PBR XFERXER SR BERMHIHE
Tab. 4 The estimated rates of nonsynonymous (dy) and synonymous (ds) substitutions and their ratio for MHC-I genes,
PBR, and non-PBR in the three cetaceans from the PRE waters

dn E, ds E, w p
S. chinenesis All 49 0.127 0.032 0.037 0.018 3.43 0.006**
PBR 14 0.370 0.097 0.114 0.079 3.25 0.021*
Non-PBR 35 0.046 0.016 0.027 0.020 1.70 0.240
N. phocaenoides All 49 0.090 0.023 0.031 0.020 2.90 0.019*
PBR 14 0.261 0.072 0.036 0.040 7.25 0.000 9**
Non-PBR 35 0.032 0.012 0.029 0.023 1.10 0.447 6
S. attenuata All 49 0.123 0.029 0.016 0.010 7.69 0.000 1**
PBR 14 0.331 0.088 0.072 0.066 4.60 0.000 5**
Non-PBR 35 0.053 0.021 0.005 0.005 10.60 0.007**
dn ds Nei-Gojobori s dn: s ds: s Er Ep: 1000 dy ds ;
© dylds; P z ; *: p<0.05, ; *%: p<0.01,
3 it 32 ABEAEEHAAFRTHR
3.1 REXRZ 6 MHC-I :
cDNA 3 MHC-I Xu
gDNA, cDNA MHC-I (8]
gDNA , , (Neophocaena asiaeorien-
MHC-I 3 talis asiaeorientalis) MHC-I 4
, MHC-I , el
MHC-I
2 g 1 MHC-I ’ 2 ’
<DNA 12 1 Soch-1*01(GenBank:
CDNAIS 241 3 A EF375574)*1  Soch-1*01
MHC-I ¢cDNA 3.3 PHSE
23] 3 MHC-I
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Abstract: To gain the basic knowledge about cetacean conservation, we assessed the polymorphism and expression
of the immunologic gene MHC-I (Major Histocompatibility Complex class I) in three cetaceans (Sousa chinensis,
Neophocaena phocaenoides, and Stenella attenuata) around the Pearl River Estuary. We first confirmed the expres-
sion of MHC-I genes in the three cetaceans by cloning and sequencing. After selection pressure analysis, we found
that relatively strong positive selections have acted on MHC-I genes in these three cetaceans, suggesting their im-
portant immunologic function. Phylogenetic analysis showed that the MHC-I genes of the three cetaceans did not
cluster to three branches according to species but were mixed up, which implies the existence of trans-species
polymorphism (TSP). Together with the results of selection pressure analysis and TSP, we suggest that intense bal-
ancing selection has acted on MHC-I genes in these three cetaceans, which further maintained the polymorphism of

MHC-I genes.
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