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Abstract: To study the molecular germplasm characteristics of Jianghuai buffalo, the genetic
diversity and phylogeny of mitochondrial DNA D-loop region and the complete sequence of cyto-
chrome (Cyt b) gene of 82 Jianghuai buffaloes sampled from two subpopulations were investiga-
ted. These data were analyzed together with the published D-loop sequences of 141 Chinese buffa-
loes in GenBank. A total of 104 haplotypes and 91 nucleotide polymorphic sites were identified.
Thirty-two D-loop haplotypes were newly found only in Jianghui buffalo. The estimated overall
nucleotide diversity and haplotype diversity were (0. 015 43 30. 001 42) and (0. 948=+0.009),
respectively. The genetic variability of Jianghuai buffalo was similar with those of other Chinese
buffalo populations, with nucleotide diversity to be (0. 014 8940. 002 32) and haplotype diversity
to be (0.95540.013), which indicated the rich mitochondrial genetic diversity in this population.
Phylogenetic tree and network analysis revealed two mtDNA lineages, the A and B lines of

swamp buffaloes, and the B line could be further divided into sub-lineages of bl and b2, which
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indicated that at least there were two maternal swamp buffalo origins in Jianghuai swamp buffalo

population. The results based on the phylogenetic analysis of Cytb gene also supported this con-

clusion observaed in the D-loop region of Jianghuai buffalo. These findings lay a foundation for

conservation and utilization of Jianghuai buffalo genetic resources in the future.
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Table 1 Primers used for amplification and sequencing of mitochondrial D-loop region and cytochrome b gene in domestic buffaloes
piis FFA1(5'-3") fiz'& " /bp BB /bp B AR EE/ C
Primer Sequence Location Size of products Tm
P51
dloop-F ATAGCCCCACTACCAACACC 15 378~15 397 1034 63
dloop-R GGGAGAACTCATCTAGGCAT 37~56
Cyth-F ACCACGACCAATGATATGAAAAACC 14 098~14 122 1258 57
Cyth-R GAGGTTGGTTGTTCTCCTTTTCTGG 15 331~15 355
WF519
dIP1-F ACTACCAACACCCAAAGCTG 15 386~15 405 - -
dIP2-R TCATCTAGGCATTTTCAGTG 29~48 - -
dIP3-R AGTTATGTGTGAGCATGGGC 15 996~16 015 - -
dIP4-F CCCTCTTCTCGCTCCGGGC 15 847~15 865 - -
CytbP1-F CGCAGTAATAGCCACAGC 14 514~14 531 - -
CytbP2-R GATGAGATTCCTGTTGGG 14 772~14 788 - -

“LPLEXT R T GenBank 31 AY488491, HI#4 T FACKRIE 519, R AVE a5

*. Location refers to the published sequence (AY488491). F is forward primer, and R is reverse primer
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Table 2 Genetic variability of mitochondrial DNA D-loop region in 13 Chinese buffalo populations
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Pk A 13 A EEAR 3 223 &K 4 mtDNA
D-loop JF 1 #E 47 Bk & 43 BT » & BLAR 57 A7 88 820 4,
91 A, PR ALIA F) 104 A, Horp 32 AN & 7E
B A KA BEAR BT

[= R

. v . A S BX % . e
HEIR FEARE AR i ] AR 2 AT R 2 HE 1k

) Lineage A Lineage B ) ) )
Population n k ; X , . Haplotype diversity Nucleotide diversity
YLfE K 4 82 47 68 38 14 9 0.95540.013 0.014 892£0.002 32
MK A 29 21 26 19 3 2 0.963=+0. 023 0.011 70=£0. 003 68
KA 17 10 10 5 7 5 0.897+0. 056 0.024 20=0.002 85
RN K A4 30 16 23 10 7 6 0.936+0.026 0.018 35240.003 81
15 BE Ak 4 29 17 26 14 3 3 0.92640.034 0.010 560. 003 84
T K 2R 6 4 5 3 1 1 - -
B KR! 6 3 6 3 0 0 - -
YLK A 2 2 2 2 0 0 - -
Z K AR 2 2 2 2 0 0 - -
UK AR 3 3 2 2 1 1 - -
5K 7 7 5 5 2 2 - -
Wb K 42 5 4 5 4 0 0 - -
AR A A 5 4 3 3 2 1 - -
i 223 104 183 81 40 23 0.948=+0. 009 0.015 43-£0. 001 42

Yook ASCERE3T. ok ASCERI4]. BEACE /DT 10 MRHA B IR 2 B R AR

1

ted for those populations with sample size less than 10

. The sequences from the reference [3]; . The sequences from the reference [4]. Genetic diversity measures are not compu-
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1848471487 92824125215 6967901356 4623702383 5738455982 95571588083 56785546 N
Hap_1 CCACCTACTT GGGGCIGATA TGGGTACCAA ATCAAGTGCC CCCCGITGIT CGCCCAGGTA TTTTACAC 14
H S B ey e e e e e e e e e e g e e e e e e e e T RSy C.... 3
Hap A3 c.ccccccsas masccasass ssssssmoss ocssssesess sessssssss ===esssss [ (. 6
Hap_4 .ccccccca- - (oo oonD OoocOoOooD ChCoODODOCD OoDoOoCOo0oD OO oCcOooD COooDoOS 2
HAD 5 csissecsncns msssssssse sssssssecss mesesesss T maaams s nee & e e e 1
H DG R e e e e e T e = = =T e = == = T= =T = B = = Tl = i = I t= I= T TR =T T= = T=t == = = =R = = T = T =T == I= = T= R = I === I ESOSaD Cla D anIa 0 S 1
Hap_? ccccciccee cccemcaa= G f i iccce fcmcemeeme mmmmmeemes memmmmmem= mmmmmea= 2
1 T S g 1 D S S SR P 1
Hap_ 9 ccccceccee cacme=a (455 5000000000 CoOOOOO000 OOOoOOOOLD DODOCOOOOD CoCDoOoO 1
Hap 1B c..cccccns sasmcacascs scaassma ¢ 1
Hap_11 ... ccccce ccccccascs smcsscsmeas == laoaooon DOo00O0o000 OoOoOoOoOs CoooODoo 1
HaD 12 cccencnmes oeneceesns =oeessnmes e e o aima @ maee e s = e e e ) ) 1
Hap_13 ..o ccccene cccemnas (Y5 Soodoooons cooomOoOoo OooOo04a000 ODooNOOnCan COotOnDo 1
Hap_ 14 .c.cccccun memscccscsus ssescscsemcs scassssssee csssmsssss sssssscams == CC.... 8
Hap_ 15 .. ..---on. .. L £ 3 3 5 5 5 o o E R o e ) e S Go... 1
Hap_16 ..... L T e iclotimlata) = =i= =l =l=lalal=l=sic|al= =i= =)=l leial=i=l== 1
T o R G ...C.... 1
Hap_ 18 T....-oci= maislelelaieasa =ea==smmnss === =eoe =ceceeass === Tt omim mima C.... 2
Hap_1? .ccccccccen mnmsaacaas = Aucccccece cennnnccce snsnmsescs snssccccss sms L H 1
Hap_ 28 ...cccccen sesscacssus ssassssmss sassmns Aue ceccnncnns sccasasan G cncaaaan 1
HaD o e e el = et a e l= === =l = = I = =t ol l= == (= = t= (=l ot =l = =t o e e B o o= f= === =1= L =t=r=t=l=t=l="=1=00="=1= Co... 1
L - S S S e 000000 do00000000 Do00000000 5 (H55000000 0000000000 DOOOO00000D oo Co... 1
Ha D 2 g e e e = el a e o)==l = =)= = el === === == = = = = = (HEE S S S e S S0 S0 00 Ot oo oes AlI=s==r=1=l=1=1= 1
L e L S S8 0000000 Do00000000 do0o000000 0000000000 0000 (J56000 000000000 [ 6000000 1
Hap 25 cccccuccee mnmssccccs ssssseccccs == Tuueneaa cnanccannn sscccsaan G cnccaann 1
Hap 26 .cccccccen sesscaccsus seccssesas sassmsmns Te cecccccnns sncccccann == CC.... 1
Hap 27 .ccccccccen messsccsscs sssecssasas L Tannauoaaa anas Tauane caannans 1
Hap 28 ....ccccee sesssccccs sssscccccs ssssssssee sscssmamns Tuaeoaaann == CC.... i
Hap 22 .....ccecm memecomsasas seesasm=nn o=snas=s =R =P =Ty Temaieoimimi= 1
L T | G oYttt =r= = == =1= CC.... 1
Hap_ 31 c.c.ccccuim mamaioaaaas == Ao o loialeisle =i=|== = af= aia] = ai=lsle|elealala = alsale sl =i CC.... 1
Hap_32 .ccccuccen mnnssccccs sssnscccccs sssssssses sssssmamnms aATecccaan ausn L H 1
Hap_33 ......... C cecccccuns ssccenmsns sassssssss ssessssmsss sammmmms A.. ..CC.... 1
Hap_34 ......... G tucecccccs mnsssscses sesssssnss cccmmsan Cu cncccccann == CC.... 1
Hap_35% ccccccccen annnns fAuce cecccnunus cesunsssnse sccssnssnee asssss Aaua =w CC.... 1
Hap_36 ... iins cmmmmmccee mmmmmn= Tl N ol=l= = L A S CG.... 1
Hap_37 .o mimiin mmmmeeeaas - (5500000 IGEr=ToT=I==1=1=1=0= IS 0000000 Dooo fIy=r=t=I=T=RN=1= cC.... 1
Hap 38 ....T-o--uo. cimcccaaaa - (; [ Gal=t=l=l=l=l= === PSS N00000  Doo0 T =t=l=== === Co... 1
Hap_3%9 _.TGT..GTC. CCCTT..... -AAA_GTT.G ...GGAC... T.TTACCA.. TA...G.AC. _.CCC.TGT 1
Hap_48 .TGI..GIC. CCCIT..... -AAA.GIT.G ...GGA.... TITIACCA.. TA...G.A.. CCCC.TGI 1
Hap_41 .TGT..GIC. CCCIT..... -AAA.GTT.G ...GGA.... T.TTACCA.. TA...G.AC. CCCC.TGT 5
Hap_42 _TGT..GIC. CCCIT..... -AAACGTT.G ...GGA.... T.TTACCA.. TA...G.AC. CCCC.TGT i
Hap_43 .TGT..GIC. A.CITIC.... C.AA...T.G ...GGACA.. TT.TACCA.. TA...G.A.. CCCCCT.T 2
Hap_44 _.TGT..GIC. AACTIC.... CAAA...T.G ...GGACA.. TT.TACCA.. TA...G.A.. CCCCCT.T 2
Hap_45 .TGT..GIC. CCCIT..... -AAA.GTT.G ...GGAC... T.TTACCA.. TA...G.AC. CCCC.TGT 1
Hap_46 .TGI..GIC. A.CIIC.... -AAA..TT.G ...GGAC... TT.TACCA.C TA...GAAC. .CCCCT.T 1
Hap_47 .TGI..GIC. CCCIT..... -AAA.GTIT.G ...GGA.... TITTIACCA.. TA...G.AC. CCCC.TGT 1

N. SRS R Horh Hapl S48 B, HOF 515 GenBank 1 NC006295 751 —
N. The frequency of haplotypes, and the frequency of Hapl is the highest. The sequence of Hapl is identical to

NC006295 in GenBank
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Polymorphic sites of haplotype of 47 mitochondrial D-loop region detected in 82 Jianghuai buffaloes
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B2 47 ANREITHEKRFLRAF D-loop X £ 52 5 Neighbour-joining 3 4t & &
Fig. 2 Neighbor-joining phylogenetic tree of 47 mtDNA D-loop haplotypes of Jianghuai buffalo
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The white and black parts indicated proportions of Jianghuai buffalo and other breeds in one haplotype population,
respectively. The sketch network is in upper right corner in B
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Fig. 3 A media-joining network showing genetic relationships among 104 D-loop haplotypes of Chinese swamp buffalo
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A3 FR v, HOR R E )4 3 AR 1 E A
2.3 Cyth EESHEMEMBLRSH

LRLIRAML A b FE I (Cyeb) W58 3 1 3t 1%
Z AP RR JR AL 0 SR ARl . ARBFSEAT 82 A
RO A FE S Cyth AT TH WM P . 45
BRVLHEAK A Cyth AZ TR Z By (0. 002 68+
0.000 50) , HLA% A Z AE % Ok (0. 422 £0. 068) , 5 H
FE| At M 75 7K 4 S AP Cyeb 51 22 245 1k AH EL i
IR, SRR F) 10 A4S BRE R, Hapl O I 35 51 4%
I, BRI AR AR5k 75, 61% (62/82), 7E Neighbor-
joining A (& 4) Fn] LUF H . Lbifk Cyrb 3L H
2R 2 REFRMRHE.

Swamp

—
2

LAVR 3 B 7K 4 7 91 (AF488491) 2y S
The river buffalo Cyrb (AF488491) sequence is an out-

group
4 10 NRBUTHEKF LB Cyrb B 5B B Neigh-
bour-joining & % & 4 #¢
Fig. 4 Neighbor-joining phylogenetic tree of 10 mtDNA
Cytb haplotypes of Jianghuai buffalo
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