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W % 55 B S R TR A F R B b

T 7 XHEK
(PENFREELREENHFRHN, BT, 810001
Wil £ X = K

(PEHEFREHIVFRABREF FRICFRARERD

m E

FXERBRHERNTRIFTRRRANERARGKNAE DNA BB RRKES ST
(mtDNA RFLP), H &S, £5. A EMLARNEERIRYHIHRE.AREH, &
BLEREEAWHAUR, EFFATFLURERAVBHXE . HI6HESIHLERS,
R0 BIERR, MY HEFEFEN LS B8 mDNA 4FHH17. 9kb (T8
XD Ay FHRIEEER K0, 0455, S BERIANES ZH=+TER LHts g, 1y
F R v 7L 3 Y i AR A A U0 ST S U T O A 5

XE1A KB DNA REHFBRRKESSH MREREFERE

SR SNERIE S RIKR R F 816 BB 2t I H 1 . 768 KA s dhadt bt
B, RAELEREREEREE (BIDNA 47), RERXFHELELEEARS T L. &
Ja RBRE Sh B KK F k.

# B % (Ochotona thibetana Milne — Edwards) 1 8 B B % (O. curzoniae
Hodgeson) #J@ THE EH (Lagomorpha) B & E (Ochotonidae) B HJB (Ochotona), W
HREAKREREXTZESFTPENDH L EZMTEMINSETR, TER R
ESHFEMLE LT, 8BS FNESKEEENNRTFR, FHRERER, M
BEFFETFLEAGES, AFTRAEA R, SEmaEil, BRBHFELE (REX
) REB¥FE (FTH, 1992),

W%, MESFEYENRERR, FERENS PR, BS%EFALEGE
F EREGHAHRPRAEAHEDAMMEELIE, 518 BRFMBALTTRE N
B XEAFAREAELFEEDHFHRRERBIER . NN ESHERINIIE
EH H MR A DNA ZH4H (mtDNA), meDNA £IE ] SRR WS F . S FER
Ny —MRFELS. 7—19. 5kb; EFRBEF X, — M AERERBREANFREANESL: A
REEA, THANFE: BRANALEHEERT, B—REHNTLNRIEK, K
REALEBER , KR SR 4% DU DNA #95—10{% (Brown, 1983) . FE & H T mtDNA 4
FRAXEIE A, ERAERT S & a8 B R B & X RN TR R B8
M, FRBTAEAME.

ERRARERERENEADY, 467, EHOR, #ERES, KRS, &
EROEWARBEGDESRYE. BIWERE, BEEY. REHRNEEILTHELS
YT RIRY R IFRE . El, EEARLES. HEM mDNA $F—HTETIE

FTEHLES XX RAFIIXHRENTE BEREE R AR R, SR
A FI9944E5HoHWCH], 1994489 148 W5 (LR
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(B AL, 1981; BN %, 1987; ERILH, 1990) RE ik, EMEN B IR R mtD-
NA RFLP Ff#y R HIYERL &5 4>, B A RIRIER IR, AR R MR #2757
i BB RE TR 45ESR, BIEANIL, EXk¥ RBIF X0 FEYE T HAB
R EL, NaTAE, IFIRIBEYRAFRE—LFNHHETSLEN.

A< SCIAT K R R L %9 meDNA Bl i B K E £ & (RFLP) #4734 o
W, HEAWS. ABEREME LG RMBTESK, B ENHT RSk
REFHTH, FEEUHFILE.

MR %

1. ZH¥RiR

TRFHY BERRIR @8, 2%, HP—#fiEs D), iTFEEETEEMRE
BREOHRK, Bik43 250%; BMEA%2E (18, 1%, BILIA), MENIIEREEN
Zill, WKLY 100K BN MERAT. L. B, BEFTHRE S, DIHEEE.

HERE BEBRRSHE, RTHE. ARKMONSH; ZRA741, XFHHR. &
B, AR, WIMEE. 0B E R EMRERYIME BCLBABUE, #iT5T .
2. i{H

165N BREE (6—bp) R50/F 5 BB i ¥ P9 V18§ » ADNA/HindIll 4 F B #7121 RNa-
sel I ELNF, HERXMAESSHLE,
3. mtDNA #)iR R SRR BIME P LB AV H 1L

REMRAFEFIRENEASR, RIB|EXHF (1993) BuaIBAM LG & mtDNA,
B EH mtDNA &5, H Aval, BamHI, Bgll, Bglll, Clal. EcoRI. EcoRv. HindIII,
Hpal, Pstl, Pvull, Sacl, Sall, Scal. Stul 1 Xbal 165 B5 i ¥+ Py V1 BG K5 1% . K6 FR IR L 3%
I REFENREET HEREREL0. 8% B TSR (80.5ug/ml IR{LZ 5 Bk
S B Al Tris—WRE (PHS. 3) &4, B E3v/cm, Bf{E]8—11h, 254nm §4h
FEBHTHERHAR.
4, HIELIE

X ADNA/HindIII fE4 FRITIC, MESHS mDNABREE—F RN TR,

HIE miDNA B A BRRAESR, A Nei % (1979 (AR E YR 0B EE
=

F=2N,,/ (N,4+N,)
P=1— { C (F?+8F)*—F/2}"*

KA, NN, FHR X MY @R BEE, N, AW EHEES R F A
YR ARG N B EE, PAS - MIAM THRERRE, REXYMHEL®REE
[

# K

1. FJEERAEEE
BFEEEITEEMN4RR %, HIFE 5 Hodgson (1858) #ll Buechner (1890) Fifg
FEXMBICHERRARZE N, 25 EIRAM K, IELEIHAIERRE 0. cur-
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zoniae)

WEHONREN2ZRBR %, K, SMNERLBFIES Thomas (1922) f1&H O.
zappeyi H[E] THREH) O. zappeyi BRI HKIFHEHAK R LN FE Y57 B (Allen, 1938;
Ellerman %, 1966; M1E®%, 1974; Corbet, 1978,

®] FEAROTFRAEYRUHERERE (mm)

Table 1 Morphological characters and measurements (mm) of Ochotona thibetana and O. curzoniae

M H Item #Fil % "RER%

Ochotona thibetana Ochotona curzoniae

¥ R K Occipitonasal length
B X Zygomatic width

i Braincase height

37.204%0. 0239
17.7110. 0194

13.26+0. 0238

42.001+0.0314
21.27+0.0293

17.861+0.0341

1l $: Bulla length 8. 8410.0520 10. 60+ 0. 0459
%8B Back color & Dark ¥ Pale

B 55 Skull F & Flat Pt Arched

B % Sole & Dark # Pale

# & Frontal fE ¥ Flat K& 3 Convex

T & Parietal £ ¥ Flat 5l Lean backward
{18 Incisor FH Vertical BT il Lean forward
# 4 Habitat B HIE Steppe B A

Shrub, forest-steppe

B TFRE AP BR Rr117 a7 R M a0, & R B R AT KRR 4R L
RaX, BEAARANREEREEFREHTESM LT (KD, HEREFE
E, NESWESEAE, IEHERAN ML #.

2. mtDNA §YPR§IME 2R

FL6F R B /S TRE 7 51 9 BR i Ve PO 0B84 S AL B P R e 9 AN BERS . 3H40 e 30F
FRHEERT (F2), WEEREMERRANLE K DNA 4 FIH17. 9kb £ 4.

PifP R %) mtDNA 4354 HindIII #1 Hpal {4k, ¥ E3MEE VIR R EBEEYN
RAAEFER%H mDNA 91, 43 58 B w2, Ry 3R BBy R B, 51
FEMIFER b, 51Kk E—-MLATME T E, EMEREFASESE.

Al Aval 1 Scal 43 B 4L F B 09 mtDNA, & B G430 F B, MR %R
FB BVE R B R B R %% — A Aval I Scal #4714 ; 22 Bell A0 Clal 4 51H LS5
BIREARR 2N B B R 23N H B, ek B 8 R B % 4 Bl H K R % > — 1 Bell
1 Clal Y] &,

i R % meDNA 435145 BamHI #1 EcoR1 #4754k, 7E B B B PR B34 HI 44
B, TRBREHER, M3 RE,

EcoRv I Sacl ZEF f Bl %A mtDNA iR ¥R, SRFAHEHABHER,
BERESJEEIMNA R R, BR&U 2B,

Stul f1 Xbal ZER B % i mDNA FRFIMEHRE, BEWKTMNHE,

BglIT £ Pvull 7E 7 f Bl %89 mtDNA 43 F 9134 R LMY &0 T4 Pstl 4k, PR
SHHERBRIBMHREIN R B 2 Sall ik, ¥XYIA.
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%*2 RERAEFRR mDNA RSIERRXD
Table 2 Fragments sizes of mtDNAs digested by 16 restriction

endonucleases for Ochotona thibetana and O. curzoniae

5 ﬁﬁemsggﬂmaﬁﬁ#&xm (kb ” B VLSITE SRR BITE R B (kb
Enzymes ecognized sequence & Enzymes ReL.og.mzed sequence &
restriction fragments (kb) restriction fragments (kb)
Hpal GTT AAC Hind A AGCTT
C 1 12.7 3.5 1.7 C 1° 8.6 55 3.8
C 3 8.7 4.0 3.5 1.7 C 3° 8.6 4.3 3.8 1.2
T 6.3 4.0 3.5 2.4 1.7 T 5.5 5.5 3.8 3.1
Aval C YCGRG Scal AGT ACT
C 13.4 2.4 2.1 C 13.9 2.2 1.8
T 15.5 2.4 T 16.1 1.8
Bgll GCCNNNN NGGC Clal AT CGAT
C 15.3 2.6 C 11.3 6.6
T 11.5 3-8 2.6 T 9.2 6.6 2.1
BamHI G GATCC EcoRI G AATTC
C 12.3 4.5 1.1 C 9.2 3.6 3.5 1.6
T 8.9 59 2.0 1.1 T 13.0 3.5 1.4
EcoRv GAT ATC Sacl GAGCT C
C 17.9 C 16.4 1.5
T 9.0 8.9 T 17. 9
Stul AGG CCT Xbal T CTAGA
C 9.0 3.0 2.7 1.6 0.8 0.8 C 11.8 3.5 14 0.7 0.5
T 9.02.71.71.61.11.00.8 T 9.4 5.0 3.5
Bgl ¥ A GATCA Pvul CAG CTG
C C
T 17. 9 T 17.9
PstI CTGCA G Sall G TCGAC
C C
T 8.9 6.6 2.4 T F & No site

T =0chotona thibetana; C=0. curzoniae
* B ¥ Number of individuals
Xt oWy BT, ST SR
(1) REFMARAL2 AR NG, g BIRAHERE . B85 B %54
WARFFFIUL A—T BMENFHNBES ST AN EEEFU G—C HHE
HENEE,
(2) W& F P2 A HESY HindIIT #1 Hpal, FRGUFFIEIU A—T B R .
(3) Sall TVl &, i Pvull, Belll 1 Pstl £ # B %9 mtDNA 4+F EHIRFIL &
HE, BENMIEHE.
(4) HHr10F0 9 YIEG7E 5 Fh BLS A mtDNA R I B AR PRI 2R, WP
B S 2 F AR KT AFGE
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3. MEEE
R Nei % (1979) B9, BEEMNMHRAN THIEEERH0. 0455,
o ®

1. AT 1670 ER H PPV EE 4> BB AL &N RE &, KRB B R R A meDNA FH 5]
ER, ERENFAEMEEmSHERBETK.

2. W R %M mtDNA 43 F¥ 517, 9kb 4 . XA H{H 5 Biju—Duval % (1991 it
HAIXERIB (Oryctoagus) mtDNA 4+ F H16. 9—17. 9kb, )& (Lepus) H17. 4—18. 2kb,
WEB%E (Sylvilagus) 517.2—17.9kb L. th4F & Brown (1983) REREMNEH
%) mtDNA 4+ F2415. 7—19. 5kb A 4518 . #1115 Biju—Duval A5 HF 5T & UE L KIE 3)
# mtDNA 43-F7E16. 9—18. 2kb &3 B P . £ RIS (1990) {3 A P F B 1 44 P9 VI BG TR AL
BIRR AN mtDNA, 864 F R/ HI15.066kb, BREEMAIETEE TN
mtDNA 43 F/MB L, i H I Brown 23| M8 %304 mtDNA 4T R ARFR BE L /b R 3
REMNIHHR, —BEIZIELHYLREDNA SHRBE, EREIBPEERRE
BHA, MBS RR DR ELH G RER (Harrison, 1989; =%, 1993). £
RILZE (1990) WIIAKH “$2HE mDNA L LMAME", N “20 £ AHE” 1930
Y ) % mDNA I ER FEMER S KN EERNINETHEARR, SHHSER
MR EHFRFRTH SR,

3. MRIXMESNBREMMAZAFELEMEANNADH, EFSLLERPECH
SRETHFEREL BRAREA G4 FHMEZXIMHE, BERUNERNRSE
FHFKF LB FIENE. T F mtDNA RFLP 34387, BB EWRAZHPT R, RIRH
RYIFMEERHAR.R2XY, EXLAGEXFERNFEYM, E8SEFA L,
FEEEEXER .EfImtDNA ZNHEMFREE, X16MBHERN VBT, F12fH
£ mtDNA Fpa] 2 84, & R34 IR AT LU 8 K5I FF R 89 40 F YR, SRR 74
BIFIE. T Bgll, Pstl, Pvu I f Sall4FhEg Rt A0 709 i R VI K, BRI A XM
MHERARAEX, BLTFBRMHDMILENS FHER, HEHREWR. B, Hapl A
Hind I X &R 0SS HERR.

4. MAGHEEY mDNA FHHE IR EWERBRAHEEH2XHRIZ (Brown
%, 1979; Biju-Duval %, 199D WEATFREEMNR &, BoBmER A5 -B R0
ERKAE_TFZ+TER.

BARBREAILELRATFTERPHENRER, 4ES—TF a7 F5 (H4
%, 1990 B ENPHE—EELF S, A FRENT, £, Hit. W
BARMAREENHELR (FTH, 1992 HRIMNHTENSEFAREY T LR, E
SHZBRETAFR=ZF=TTFEM, H%TFRENRAR IS8R B0 $
AR (S, 1990) B G FHUEBR % (0. of. thibetana) EEFBILM ., H
MEKER L EFEMTEFENEAR (FLHAENRESELE—FNATTEID,
TR SNBSS E ERERALREREED S,
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A COMPARISON OF MORPHOLOGICAL
AND MOLECULAR CHARACTERISTICS IN
OCHOTONA THIBETANA AND 0. CURZONIAE

YU Ning ZHENG Changlin

(Northwest Plateau Institute of Bivlogy, Academia Sinica, Xining, 810001)

SHI Liming WANG Wen LAN Hong
(Laboratory of Cellular and Molecular Evolution, Kunming
Institute of Zovlogy, Academia Sinica, Kuming, 650223)

Abstract

The two species, Ochotona thibetana and O. curzoniae (genus Ochotona) , are easily
distinguishable based on traditional morphological characteristics. But what about the
characteristics at a molecrlar level? We know little about them. So the analysis of genetic
differences between the two species at DNA level may provide useful data for systemat-
ics and evolutionary biology. Besides morphological comparison, patterns of mitochondri-
al DNA (mtDAN) variation were evaluated between the two species. In this study, puri-
fied mtDNA was digested with 16 restriction endonucleases that recognized 6 —bp se-
quences. Lambda DNA fragments disgested with Hind I were used as molecular weight
standards. The molecular size of mtDNA from two species was about 17. 9kb. A total of
30 restriction types were recognized by the sixteen enzymes. Of these enzymes, twelve
display interspecific site polymorphism. Therefore, extensive site polymorphism exists
between the two species. The average number of nucleotide substitutions per site (genet-
ic distance) between them is 0. 0455. If the base substitution rate of pikas mtDNA was
2% per million years, then the divergency of the two species would have happened about
2.3 Myr ago (Late Pliocene or Yushean/early Nihewangian of the Chinese mammalian
age). This calculation appears to be substantiated by the fossil record.

Key word Mitochondrial DNA ; Restriction fragment length polymorphism

(RFLP); Moupin Pika and Black-lipped or Plateau Pika
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