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Abstract: This paper reviews the principles of several molecular marker techniques, including PCR-directed sequenc-
ing for mitochondrial DNA, microsatellite genotyping, and major histocompatibility complex { MHC) analysis, and the

application of these lechniques in conservation genetics, e.g. genetic variation, population structure, population evo-

lutionary history, individual identification, and the phylogenetic systematics of cetaceans .
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1.2 M IE DNARIEHEA R TE DNA(microsatellite
DNA)ERFHP LA E A ARBBMHRSEREEF
PlLERRAMKE - MA1~6bp, HTHTIEES
P50 o) P 5 B SF BT AT A B AR S e H
PCREABITAE., MUEHFICURFENELSE, &
FEANRERU RN ZRERRMBRENERE
HERL.CRARPREFN S TESFIHRFER
BIERNSTFREGICEAZ - EHRBEEHEME.
FRELEH MRS R TS E Y BEMA.
1.3 MHCHidHA FEHAHAEHESE (major
histocompatihility complex, MHC) 2 ¥ ¥ Zh 8 & Py Jl 2 52
WREEUH X T EEER  EEFETESHE
HEBMEBZ —, MHCHEERFH ES5 588
A9 IR A, H & R KO o e (6 7T 5 BORR B Py D R
REMMEMRREEAMSBRENE, P BERKRE
B — AFN TR, ELERMEC 28 REETHEED
MERPEES TR . CEFR RS,

H Al % MHC B 5087 EE R & F PCR. % PCR =47

BERT LA 2F 17 B2 &% ¥ R £ 35 (single-stranded conformation
polymorphism, SSCP)Y4r %, th 0] i# 47 RFLP &+ 4 . A& ¥
ZPHERAENTELREFANESH. T
MHC A ZE R B ER A DNA ER, 35—k
(FRIRZEGE), —BFTENES~7T T RREAFH .
ERIERAICENB/ ISR EFANTFAHRENDL.
BROTREARRFRE T RE, TERBEREAN. &
it @i SSCP R AR R H B A BLE) PCR 7 3 = W 0Bt 17
SrEL AR ssCP R T HRBR P — B B4
TEHTEFAE, DT EEAAR P FERNHER
TRAESTHER™.
L4 HEHER BRT L AL LS TR0
RS EFEME (allozyme) BRI FBEEKEEEH
(RFLP) ., FE ML 3| #0318 DNA £ 5 # (radom amplified
polymorphism of DNA, RAPD) #l/h TL B ( minisatellite } 3% A&
ol M FENESRRPRELHA RS RT,
HARE . AT R E ¥ F A M U 7T 4 (short
interspersed element , SINE ) FZ ¥ 53 % HE 9 7 7] 36 # 7] 48
AEHHEIBRPREIL, BITHENERNFERE
T

2 BERFEPHBEGFETRHER
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R EAB AL, B0 T R E B AP T (man-
agement unit or stock) BRI S H A E B, A Hoelzel

S 3t 53 T 0 B 9 8 TG ¥ R A B 88 ( Orcinus or-
co)FFEEMBIR AR . XW TR MM BERTER
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HBETAINARMA TR EERS, BTk
FEHMEEEMNETH TEEXBE MM ED
R P NGEEE- 8 ko g N
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M Rosel %) 33T mDNA $H] WP FI 47 & 3, K P #
TGRS 4 >3 3 B R ( Phoconena phocoena ) B 28 % T8
HEAESEEAR EABENLSL. BERABTERR
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BRRAD IR AL 4 A B, B b B R L B A R s AR
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FRERGR (B M SR ORI Rk I BT a5 ), A
HAER RS ENEEERRE AR
SRR R EE .
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Amos U BT T R B B3R & HLK BEER k 65 ( Glo-
Bicephala melas )BUE BRI B AU WS R BT I, 3
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R R R A R e 0B L A I NCE S ¥ 5]
YL ALEFEP R LA RG E S, BUE
¥ {730 8 B R AR K 1,

7 F MHC 2 #1785 26 iR 37 MAE E ST R AT
A& BAAERESEN~-TEERRAE, BN MHC &
B By 368 % 4 7 7 305 o5 T RR BE A9 05 o IR0 A (A X R
WH 2R )T A EFHRVEEE M. Muray
&) & Mirray F1 White'™ 3812 MHC [ DQB #1 DRB £
BRENABTHEFISR T O sE SRt 5
M, R AGN MEC RIS SR FEE SRy,
MEARFfRSEMERTEAE, /TR
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2.2 FEHEMEALFEE PCRERFEMEENFTS
PR P BRI DNA 5% 20 7T 8%, 38 &f 4 47 3 e BR 10
DNA S ERM PR R A AR L, oI LA e Fh B 1
SrEHHMEEMERENRESSEL. BT
{E B FUHL A 47 45 | Pichler 1 Baker ' 2 M FTF 2 S5 K
( Cephalorhynchus hectori YTE 32| 45 19 20 #4138 % & B 44 A
BREE, HPLoMRMa@R S NdEm 0.9
B B RE AR B 0, A LB A O ; B R 4R BB B AR £
EHMEM 0.65 B 0.35, MIHFERK N 20 Frh Hilt &
EHERSENBER. RELE T AXSHEHEAN
SEREEMWERMMHBNENE S ER AT
SEBHER T . 558 (Belaena mysticetus ) 5 i I
HRA-HBREE( Bering- Chukchi-Beaufort Seas, BCB) fr
B—EERMEERERM, F AR IS SRR
Bz EHMK. &M Rooney bt 20 M T RN
RBTHEEEHENESESH DL H,BCB HEH
MIEEHB KV EREE, 48 F & (heterozygosity
excess) i B 1 % fir 2= B 43 3 2 45 (allele frequency distri-
bution i e BB R i — P AE B A S K B2 B
iR SR up -
2.3 BWEERNAHKINE A E R Ziphiidae ) F
WEREES L+, A S F A8 THESREE.,
BEEER -G FREEENTROFHON.EER
% EMMERE . Dalebout F' Fl Hl miDNA F i X 15 51
B PR A HT P 22 0 3 R O R O 7 R e TR Y 20 Sk mag
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ERIR FERT — oI REHFF . I kiEd
RTEETHEAFHEHEN REH &, LGN
Bl b X B2 () B o

TEEIR B b DNA 15 53 AR LUH 3 B R gt vl
PRAMEARNEARE LTS AEWR
M A TR, Palsholl % 35 st F R M L AT HE M
EWFHH WM 3060 S K3 8 { Megaptera novacangli-
a ) EBER 6 M TENS#TAN BEETH
692 B} — K # 4K ( recapture) . B Ab, filk {ITiR 8 — i 88
EREEHRAN I AR AR ERBHT T
fliit.
24 BENMFEFEARBEAEE AHLHFEHR
Lo 8 Sy Bl AR I AL R B R 1 R B A 4 S BE R R B
LR, FEHTU AR B E S EEAES
M AEMEESE, FSL NS FRETHAT N
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FRARERRETAMBHRERIETH NS T
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B0 OB FE K B0 5 K L B 34 S K O A 2 F
PEAFIE MR SEARAE MO B8 & 50 47 JATBE R A K WG S
5205 09 R UL A L O R B VA R 2R I o X AR 2
ke i

2 £ X K

[ 1] Reeves R R, Leatherwood 5. Dolphins. Porpoise and Whales:



86 - HPERE

Chinese Journal of Zoology

2002 37(5)

[11]

[1z]

T3]

“14]

[15]

1994 — 1998 Action Plan for the Conservation of Cetaceans.
TUCN Species survival Commission, IUCN, Gland, Switzer-
Jand, 1994.

Parker P ;. Snow A A, Schug M D & ol What molecules
can tell us about populations: choosing and using a motecular
marker. Ecology, 1998. 79{2): 361 ~ 382.

Palsholl P J, Allen J, Berube M et al. Genetic tagging of
humpback whales. Natwre, 1997, 388(21): 767 ~ 769.
Rasel P E, France 5 C, Wang J Y et al. Genetic structure of
harhour porpoise, Phoconena phocoena ., populations in the
northwest Atlantic based on mitochondrial and nuclear mark-
ers. Mol Ecol, 1999, 8{12); 4] ~ 54.

Amason U, Gullberg A. Cytochrome-4 nuclectide sequences
and the identification of five primary lineages of extant Ceta-
ceans. Mol Bie Ewl, 1996, 13(2): 407 ~ 417.

Cassens 1, Vicario 5, Waddell V G et al . [ndependent adap-
tation to niverine habitats allowed survival of ancient cetacean
lineage. PNAS, 2000, 97(21): 11 343 - 1] 347.

Amason U, Gullberg A, Gretarsdottir S et o/ . The mitochon-
drial genome of the sperm whale and a new melecular reference
for estimating eutherian divergence dates. J Mol Ewol, 2000,
50(6): 569 - 578.

Rooney A P, Honeycutt R L, Davis 8 K e of. Evaluation a
putative bottleneck in a population of bowhead whales from pat-
terms of microsatellite diversity and genetic disequilibria. J Mol
Evol, 195%a. 49{5): 682 ~ 690.

Rooney A P, Mermitt [} B, Derr ] N. Microsatellite diversity in
captive bottlenose dolphins ( Tumsiops truncates ). J Hered,
1999b, K 1):228 ~ 231.

Richard K R, Dillon M C, Whitehead H et of . Patterns of
kinship in groups of free-living sperm whales { Physeter macro-
cephatus ) revealed by multiple molecular genetic analyses.
PNAS, 1996, 93:8 792 ~ 8 795.

Hedrick P W. Evolution genetics of the major histocompability
complex. Americen Naturelists , 1994, 143: 945 ~ 964 .
Sunnucks P, Wilson A C, Beheregaray L B et o/ . SSCP is not
so difficult: the application and utility of single-stranded con-
formation polymorphism in evelutionary biology and molecular
ecology. Mol Ecol, 2000, 9: 1699~ 1 710,

Wada S, Numachi K 1. Allozyme analysis of genetic differenti-
ation among the populations and species of the Balaenoptera.
Report of International Whaling Commission, Special fssue,
E991, 13: 125 ~ 144,

Dowling T E, Brown W M. Population siructure of the botile-
nose dolphin ( Tursiops truncates) as determined by restriction
endonuclesse analysis of mitochondrial DNA. Mar Mamm Seci,
1993, 9(2): 138 ~ 155,

Schaeff C M, Kraus S D, Brown M W ef nf. Comparison of
genetic variability of North and South right whales { Fubalae-
re ), using DNA fingerprinting. Can J Zool, 1997, 75: 1 073

[16:

[17]

[18]

[12]

[20]

[21]

{22]

(23]

[24]

[25]

[26]

(27]

[283

[29]

~ 1 080,

Nommile D. River dolphins add branches to family tree. Sei-
ence, 2001, 291:2 53] - 2532,

Hoelzel A R, Dahlheim M, Stem 8 ). Low genetic variation
among killer whales { Oreinus orce } in the eastern narth pacific
and genetic differentiation between foraging specialists. J
Heredd, 1998, 89: 121 ~ 128,

Amos B, Schlotterer G. Tautz D. Social strueture of pilet
whales revealed by analytical DNA profiling. Science, 1993,
260: 670 ~ 672.

Murray B W, Malik §, White B N. Sequence variation at the
major histocompatibility complex DRB loei in beluga ( Delphi-
napterus leucas ) and narwhal { Monodon monaceres ) . Immuns-
genetics . 1998, 48(4) . 242 - 252,

Murray B W, White B N. Sequence variation at the major his-
tocompatibility complex locus DQ beta in beluga whales ( Del-
phingpterus leucas ) . Mol Biol Evol, 1995, 12(4): 582 ~
393

Pichler F B, Baker C S, Loss of genetic diversity in the en-
demic hector’ s dolphin due to fisheries-related mortality. Proc
R Soc Lond B Biol Sei, 2000, 267(1 438): 97~ 102.
Dalebout M L, Van Helden A, Yan Waerebeek K et 6i. Mo-
lecular genetic identification of southern hemisphere beaked
whales ( Cetacea: Z.iphjidﬂe) . Mol Ecol, 1998, 7. 687 ~
G694

Lento G M, Dalzhout M J, Baker C S. Market survey, 1999:
molecular genetic identification of whale and dolphin products
for sale in Japan and Korea. Report (SC/52/SD17) ta the Sci-
entific Committee of the International Whaling Commission.
2000.

Yung G.Zhou G K, Ren W H et af . Molecular systematics of
river dolphins inferred from complete mitochondrial eytochrome-
b gene sequences. Marine Mammal Science ,2002,18(1):1 ~
9.
X, St AFLE. BAKE mDNA 165 RNA EFH
MRERE . MFEITEREER, 2000, 2303): 71479,
B, B, FEKE. BAFREL R K DNA 1258 (RNA
EZHENFFIERREA T REETR. SIWEHR,
2000, 21(6): 425 ~ 431.

Nikaido M, Matsuno F, Hamilton H. Retroposon analysis of
major cetacean lineages: The monophyly of toothed whales and
the paraphyly of river dolphins. PNAS, 2001, 98{13): 7384
~ 7389,

Milinkovitch M, Meyer C A, Powell ) R. Phylogeny of all ma-
jor groups of Cetaceans based on DNA sequences from three
mitochondrial genes, Mol Bio Frel, 1994, 11(6):939 ~ 948,
Wang J Y, Chou L 8, White B N. Mitochondrial DNA analysis
of sympatric morphotypes of botttenose delphins (genus: Tursi-
ops) in Chinese waters. Mol £col, 1999, 8: 1 603 ~ 1 612.



