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Abstract; In Northeast Asia ( Northeast China and the northeast of Inner Mongolia, Japan, the Korean Peninsula,
Mongolia, and the Russian Far East) , there are a wealth of species in the family Soricidae. In Northeast Asia, studies on
the molecular ecology of the Soricidae have increased rapidly along with on going advances in molecular biology methods. In
this study, we review the molecular phylogeny, genetic diversity, and molecular phylogeography of the Soricidae. Four
expectations regarding future developments in the molecular ecology of Soricidae are proposed in this paper; (1) the study
of Quaternary glacial refugia in Northeast Asia; (2) study of the comparative phylogeography of Soricidae distributed in the
same region; (3 ) the phylogeographical status of Soricidae in Northeast Asia and Northeast China; and (4) the

development of new molecular markers and new analytical methods.
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(Crocidurinae) "' | FEZR AL X (P AR JL s X FD N 52 AR LS L HAS wASEE8 S2 [ AR e 4R
Hiu D) M AR T AR X AR i, T8 A X ST ORI B, 2 R WS AT B B8O iR RSB, BTG
SERHEARIC A DX AT B ( Crocidura ) 734, JB3 A& JCFR 73 28 43 A 7 FAHE F1IE BT 11X, PRIHE 2R A6 0
XIFAEH FE oMK, NEA 7 F. KB (C lasivra) 11 A /NG (C. shantungensis ) | 7]\ g i
(C. suaveolens) . VG A F Wi % ¥ ( C. sibirica) \ i BR BF B ( C. orii) | I Wi B WO ( C. watasei ) F1 H 7 5% )
(C. dsinezumi) "™ RSV AHE A AU b X A /K SR ( Neomys ) FIRIEES & ( Sorex) , WG W F}43 45 76 MF I KK
PRRAESEU , BP2db A, PR U b XOR B 50 A X 22— KRG R ZE AR X H AT LR 3A 144
FA) o34, B K RBE (V. fodiens) ™, WREJE A AR I W b X A A 5 £ &, KR 13 D9 Fh . KRG
(S. mirabilis) . " §i 8 ( S. caecutiens ) . & 7= W Wi (S, isodon ) . & JR WS (S. tundrensis ) . K I\ i K
(S. unguiculatus) 5= V5 K85 (S. daphaenodon) . AR EE ( S. gracillimus) | Ji /50§ (S. roboratus ) | Wi §f K&
(S. minutissimus) , H AR HE (S. shinto) A M HIEE (S. hosonoi) | 2 4% /KRG (S. portenkoi ) FIHE:ZE T ) &

(S. camtschatica) > 7

REERL S PE AL 3 X AT A A R 2 R B 1RGE B 4% 2B BERY 22 WAE B2 b AT T 2 0F
T MEE T AR E R O R R R — e R L R T AR M X R RE R 3 4 T A S A
FEAWHREA , T HIEF]H miDNA ( mitochondrial DNA) F Bt BIBFFT , i 1595 K A A6 H X ji s Rl sh ¥ (0 20 7 &
GRH L T RGEHIEA T EMEEFIRA NI, 0T REKE L ZHHNS T R 5 I
AT AEAY T i T A AR, B 25 U0 X RS R Sh e X 3 N4 A B 5 2R A T AR

1 FRERE

T R 5524 (molecular systematics ) JE7E 9] R 5527 (systematic biology ) ZEAili 7= 3 A 248 I R 5L
2RI AR 2 REE BRI B R B — T TR, 20 28 TP, T 86 F FH 2 1 L 3k  DNA 2458 LR T
G2 5 5500 HE R T BOVAE ) RGO RIATONE BV R G IR E A T RG2S B, ARAC T IX YRR
WAL IR 2 oA+ o3 B S PRI EE X RE T T R 2R P e | T I RGEK B R,

1.1 KEEEED T RERT

K T A 2 B AT e SR 3 AR AE AR A X A KRS 1 AR CA T R R FER
SR 5 53 T B FE K RS (V. anomalus ) BATBEOR I RS8R A R 105 23 A T B e B 51 i
R X AP E IR IK RS (V. teres) RS0 R LRI
1.2 WIRSEDTRELT

W 5 I8 114 )& B SRR R R IO B 28 22 AT e AT — LE ) b IX 3 A7 A — e MERE , LR T i — A
Hri@ B R T KRR, REH R HZRAA DNA FF IR R 7 Fric X 5% 5 J& AR s JE 2617 704, BRE
J& W)V g 434k ) B — B A AE i, B T I S 055N b BRI S 8 43 3 A0 &« Sorex . Microsorex Fll
Otisorex' " ; FETF 1 W or ek b B RE & Bi 40 3 N JE . XY, Y, M YL (4 K & J BEAAK ( Sorex araneus-arcticus
group) HTAL X BEA ( Otisorex ) AR =P Y (AR 52 A0 a4 7ty U X BEAAK ( Homalurus ) (17 s 3 T [A] T[4 B A e i
STy RS B N 2 A 3 N JE ; Sorex | Otisorex A H54S [CRES (S. trowbridgii) TEN IR Ay 4 @' ),
TSR GE R A oy B, 4y F R G0 B T IR A I ZORi AR DNA J3 904 Dy 43 5 b i X i G & 17 1 204,
Fumagalli 255 mtDNA B4 (1 Z b( Cytochrome, Cyt b) J& R B K ) F B (1011 bp) , X G & 09 & 434k
() U T 3R R RIFSY AR 24 R AL X P J& ( Otisorex ) Iy JLIX & ( Sorex ) 200 S AR — Ly R
() b B 53 A K] o3 DR AEAE— S ] 51 20 8 5 TR RS (S, tundrensis ) VA& T8 AL X Fh, SEBRiz P Fh o 4t
XPIFh

T BEAE AR U DX R R IR W) Bl K RGER B R RAEZ IS 2 G, B E T — 2Ry 22 58 0 AL 1
Ohdachi 25 F mtDNA ) Cyt b FE [R50 B (402 bp ) X6 4 WV b [X {8 M Fh 1) 43 F R G &8 A R 04T T 4%
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B TR0 T SCE A S 1 11 DB RGE R AE R DU 12340 T H AR FNEEIS RS i Hh s | H A< i
5 (S. shinto) M1 S. sadonis Z W] H) 70T FRGEK AR AR, MRS FI H AS R RE f2 BAT B 2R 508 & 19 Ml 57 )
Flr, 2045 F HARASH AR PR Y S, sadonis J& H ASERES A — WA > Fumagalli %5 F mtDNA 9 Cyt b 3
PR Be (1011 bp)  RRIREJE 19701 R G B R R AT T 00 480 1720 A0 TARIL I X 1Y 5 F it g
(PR I 2R RN | R R | RTCRRS | A RR ) 1Y 20 T R R R I R 5 H A R RS A7 B0 1Y)
RGR AR KRR 5 AR RS AFEBOE Y R A OC R, & 5 R 5 & L RIS (S, alpinus ) FATERCIT Y
RGE KA RFR AT VAR T RIS B AR AU b 535 1) H A e 5 8 4 o ( R 5 S 067 RS | A A BRG  Jied 5 RA0 t5 | 9
22 KSR BRS FUEINEES ) ™ . Ohdachi 257 ] mtDNA fY Cyt b 3£ 4 E 51 (1140 bp ) % Hi ks 10 R 50 kA=
KRBT T 5307, S E AR R AR D AR K W Riass 4 ) B 3 22 A% R R B RS i g 41,
b TE AR5 A BRI ERAT 04T X0 5 Ak o I AR A b X 1 R R R 3h P 10 A7 43 255K 5, 1 mtDNA
) Cyt b SR P EE T RGE R AR, 445 RS Ohdachi 543 Hr 485 20, R G0 & A R KRS 25 h
FRAL IR TP RS S 0 A RRE TR BT I R G R AR DG & KTURIRE 28 AR MRS AR B Y R G R AR DG 2R i
W55 A BEE (S. hosonol) TEAERIE M R G KA KR,
1.3 RS TREKE

JE ) ) W e p T R R AR A 25 R R R DI A8 27 X4 BE AR &, S B b2 T 1Y 2R G A G RAFAE
RZ I, JE A5 [R) TR RV R A3 M 7 i i ) A B0 — 52 SRy B ) TS AE B 5 40 T Rk B 5T
RO AR ffoh T — Lo R 2 ) R A R R GFER (] LS 2720 Motokawa 25 | FH mtDNA [ Cyt b 3
(402 bp) XARIEA3ATH 7 AR IEAT o3, Herb iy SR ACE 23 A1 4 B R S 0 b 5 4>, R G0 K A I 7 1 i e
) 55 A R AEAE B o I S A 234k, F A S R 5 K B R AE AE AR A I R B R AE S R Han A FHAH IR 1
WFFE 5 A 1 s TN 5 B B AR B R 1Y o3 A5, T B TR R Be K A BR (402 bp) , AR R
( Suncus murinus) IEPN 1) E ,ﬁﬂﬁfﬁﬁ%ﬁﬁﬁ%ﬁﬁ%i%l'ﬂ@,ﬁ%lﬂ/&ﬁ/h%ﬁ@ﬁ%ﬁ , SO Y
PR A RN Z 2 1L R /NER R . Ohdachi 551 mtDNA 19 Cyt b JE R4 58100 B i & 1) R G0 kA C R AT T 45
B, UESE T SRR B GE A A B i ) R G AL S 2 A 5 T R B ) 5 A 2R A I A #) B e S ) b A A —
F9 53 5 /N B )5 PG A1 ) S TR ) FL A BT Y R GE R AR DG R, I AL R A R AR 20 SCR B 5 LU AR /N B ey B AT ¢
IR RGERAECE ; AR IR I T YR A Sz oA, 5 Z AT A A AL DR A A7 T2 AH X 5T Y 2
GeRAECER AT H AT K R A Rl R 5 )02 20 A T AR LX) C. horsfieldii AR — 34 3L
I, Cyt b TP AR REB KX BRI 1 RGeS R AT 743U

2 EfEsE

W) ZREVE I B AR G 2R DR AR E AR S R G 2 REE =K, S B ARG (TUCN)
W MG SRR 54 B R G SRR WFh ZREHAR DS Ry Bk A M) ZREVEAR P 1 =AM B E
WAL A (genetic diversity ) SEYIFP A A S R G A0 SEAE, G2 A L A Fp o AL By AT 2, B
VRO AR A BOIR A B SRS . RIRERE A M SR 2R R EAE S RGP R E R
HIVER , BRER} s 19 15t 15 2 W P AF 5% 30 55 60 435 PP E 19 38t 4% Z2 RE 1 = 5 8 8 R0 ) sl R 1R 35 10 2ot A%
e

ZRAL Y Hb X R RERL sh P (s A ZREMEF SN 00 ) 1z, EE R T — e R e o A % ARG, AR AR
RERETHES, LY RR L Z MY 52— R R R, SN A S22 L, WSR2 T
R B DX B RS R B E K RS JE ) Rt L 2R 25 57, B RG R R RN BT R R R s AL AR 1
FE B, KRR S SR E AR K RE 8 A AR e X A KBRS 1 AR oA
TEAR L 2 B AR WL ARG 5345 XK RS (A5 4% Z2 FEPE R |, (H 2 A 7K B RE7E RO 200 X B 35 4% Z2 A 1A,
FIH mtDNA F) Cyt b F£H 4751 (1140 bp) fE R4 FARIC , 24 DMREARNGRAT 12 A BpFRY
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2.1 EEXERT X8R 22 REE R S

BB A% 22 R RO AR AN T TR PR AR Ak 1 ) —Fh e 0, W] 3 A% 2 1 SURXHZ A 2 05 T R[]
DI s AR BRI 5 1 Z REPE G Dy sl S AR 22 D e 2 S5 0 2 RO ) 1 e e T i 2 — A E
BRI H AN TE S DU 22 UK ) FH 2238 E T (9 1) st 1 22 2 v 1R —A 3R X T 0 0 e, ) 22 3R X T 1)
Wb ) s A G5 K o A W B RS R R N B R E T LA B U 22 KR 2 ke BT, S B0 E s L £
FEPEREE , Dubey 2T mtDNA # Cyt b B 7 BE(998 bp ) % A BRYH 2 7R JL V. 3 X 14/ NEF R 143 A FEA BEAT
GIRT,BRAT 116 A BERIST RN B AR A6 b X T 1, 7 A3 32, 430 F A5 60 b X 52y Ay /)N B i 5
BRHH AR 0 /N B R , 78 38 250 T J ) — 2B Ak 43 S0 o s A ol e 7 565 DU 20 vk R T — A sk
MERT (14 H0IX) , Hope 5581 F mtDNA 1 Cyt b K Fr Bt (561—1140 bp ) X 4345 T4 At XAy 4 R s 52 4% 22 4
PEHEAT 00T, 76 84 AMREAR TP AERAS 37 A BAA% AL, 4340 T 14 Hb DX A 4 oty It DXORIT R b DX ) e 40 50 47 7E —
NP N OB s o o R %2 R T A BT e L A
2.2 HBIRR R XI5 AL 2R PE Y R R

37 5 1 b R o 5 [ At 2 R T 338 A 2 1 ) TR L PR 28 S D7 S 1) M R 5 =Rk 2 R A AR W R oy A
DA 0GR 8 AR A 5 o OB I B L 2SR DR m TR s 2
NGRS DR S I BB L 450 oAb, s EE e 2 S U ARL 1) [ s b ol g A7 90 ST 48], 7 5 0 42 Kk A0
8 1A 2 it b /N TR L8l T DA S AR AR I v i e 2 I, B U 22 kD S SR ARG ARV A L A
T b FRR 25 . Koh S5X1k B T ah[E Ay 4 S RBEFRIREA AR B TP B R H1X 5 A R EFRAEAS , F)
FH mtDNA [ Cyt b JE[K 4751 (1140 bp) VE R FHRICHEFT 04T, KL 8 D EAAGHY it (& 4544 43 HT s 434 T
i 1 14 KRR 435 2 0 e DX H At i DX ) R B A7 7 I 8 )8t A5 0 A Lee SRR 1 F AR WM 1L AR
/N 228 NREABEAT o3 HT , R4S 98 ARG A SSHB A5 R A3 HT R 23 A T AR L AR /N R BT 5 ANtk Ak o)
A I P2 s e 0 N O B £ 00 B o R R 5 R ERE 0 2 o i 1 ST B o 2 A o T
i ] R A A R Ak 43 52 5 40 A T L N 0 ik Ak 4y 52
2.3 RIS 4 X it A5 2 R (4 R )

FERTR P LE SRR v, — SR 2 07 T g 0 D5 s AR SR T D3 G 34 5 384G SRR 5
FE ARG M DX A ZE AR b v R 7E 5 H Al R R S 4 R B A O3 05 A ot o A e X ) R 2 2E 0
FIRE /N2 FIRERIC (1 I FPRE 3 99 MREA mtDNA (1 Cyt b 2 JFFIHEAT 40T, HE3K15 81 A EAf% 50 138 B
o [ R b X 0 T B RS A A8 AL 2 REPEREE Y L Ohdachi 251 Koh 2575 X5k % B i g bk i H AL iE
T R M 5 A — 2 S 5 1) R RS A 5 v RS R AR D AR AR 1 B BRI, B R TR R
WAL ZREPEDT ¥4 Naitoh 11 Ohdachi ff F % L& DNA RiC BT Hh RS Rl R B9 1814 2Rk | L 7 o i s
PR 3 st G ZREPE | A B i i A% 2 REVEAR T BB 2 T RS 0 — A JEPERRAE . DBt A% 2540 2 At
FoRA, PRREER T — Lo R 5 05 T 5 R IR A W] RS A AR Ak AN F R b A
FEIGEM S o BR IR B0 20 A7 0 vh R RS A1, B2 48 0% BROIE DR it 23 A 1) o Bt A 1E — 20 1382 15 45 4
i AN
2.4 FPEEY IR AL Z R R

STl ELYTIE 8 SR N VTI s 1 ) 5 W T ) I T 9B 0 £ 20 2 G A= T O ) B
REE A T LX) A A A RS RO RE 2 A0 TR0 b X SRyl X 2R LI 1l DX 93X 4 Fofr ity
REATE A a5 2R A BT st 2 B, v il 5 R 32 2 B R 1) 38t 7 22 R v 5 T M D B A TCRAERS Y . Naitoh I
Ohdachi fif FH{ T & DNA FRic A5 Hh i e A TR RE R 352 1% 2 REPE | 0 s rh R RE R 1 st (% 2 HEPE
FRITRIRE 8% 200 F BRI A 05 25 5 R A st AR 3R | B 4 A3 4 TR S Rl 7 a5t 1% 24
M T B 05 B AR AR
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3 STFRLEMER

RAY P2~ ( Phylogeography ) & A= 47 L B 2% ( Biogeography ) 75 A Wi & J&& o 2 H I il i) — 4~ 8 220 32,
Avise 55 B YCKHIZ 2 SCOFFE AU A 44 9 R GBI O SCRGE M R 27 2 AT TS Wy b ) S 0l o AS R A i
PUAT 43 A A% Jrd (4 7 sk 5 PR RN A I AR A — T RRA 0 A5 1 2R G b B A T e A RRAIE LU BT 5 P R 23
H1 T B 1 ) A S B R A 598, TRk T2 10K, RE RS SE IR i AU WU R A S0 A A =y A3 1 A2 e o3
T ARG % ( Molecular Phylogeography ) JE /8 & &4 . L SL4E 7 T R G M B LN W S 22—
ST B 26 B 4 X S S A R AR I RRERNE AR A6 X LA Qe 2 i i R 2R
HopF RGP EIRARR] 760, MIREEH T TR0 1 X A% R T | % i J | /K i s s 3l 4 7 56 I 22 vk
SRS A VKIS RITA] vk 28 DA AN [R], Rl st s ) AN — 380, 4313 DX b L o 28 8 B AP 2 5, AT DX Bl 2
BEBARERZE, FECT BRI R 1 R
3.1 SEDUZE kIR 2R G 3R SRy Y5 )

S5 DU 20 UK R 14 Z2 R UK 45 TR K B R 0 A DX S A ) R AR SRR A T B S Uk
W ARV B RE RS0 5347 DX I 2 B2 FTC 44 b DR 47, I 78 B 52 2% 1) DX O] 1l ) 328 B AV
b BEHR 33 B 5 W R S0 2 aek DI 1) b S PR Ay DA SR X T (refuge ) , S [ SREXEE BT (24 ol FEE 78 K0T R0 £
R BRSO 1 FIHE (] A8 A% 20 Ak o 18] DI IE =L 1] -, R RS ARE 20 0 Al e T 1] i £ 88 0 o VA
XAk, BIUKI 80, S8 B A AR R T R A& B2, R R AR T 38245 Ak i kS ok
(1) A0 P 5 J32 R[] AN [6) | 0T 3ol 532 i e 88 A 22 S SR T 0+ A1 AW 5 47 BB B A N IO [, LB B
RAEL )& DA B A R] B FEAL R RIS FL Sh A A= W R Geks R

Dubey 25 FJl mtDNA F1#% DNA Xt/ NEFROKICI 22 G b B2 64T 1 20 0, DF 98 09908 B4, AR 2] AR L
S DX (LD i 2 R H g S W R A ST A T 7 SRR B FE B B S 3 R A a0k B B TRD I A
TE Lt T o, BRSOk B FIREREI RIS I HLER 73465 ( C. s. suaveolens) ; P4 KR 43 32K IR
T AN B EXET (C. s, iculisma) FVE R -ELR T2 5 WEBEXERT (C. s. mimula) s 7EATH ,A74E 3 1B .
M RGP 2E TS 2R — Rk F T A B HASHA 2 10 3 X T S Fh i 3, — 02 20 A0 T s R Ll koo e R R
(C. s. gueldenstaedtii) ,— =04 TR MR INKARFERRIE SR (C. s. caspica) (a4 Dubey 25 mtDNA {9 Cyt b
BEPIBAC P31 (998 bp ) i — 20X/ INERR 1) FP 2R I v o 5 05 1) 701 FR G M R 22 AT 00 B | R IR0 AT T FE T %
Witk R 8 THA IS U35 R 2 S 05 NIDH " A 208 R, — BAAGBIAE . 50 BB BHPG 57 B Fitg i
3 i R AT T AR B S 5 | R 2 o T PR D i T AR A LU Ik % 3 2L BEL R, JE i T A
B4 NG R IX 4 A5 R A A TR vEEEY S Lee %5 FFH mtDNA 1) Cyt b JEH 42751 (1140
bp) VER I3 FARIC , 73BT M UH 2R 38 3 A 0 LLAR /NS R 23§ R GE b B 434k, YN ZR 4 DX 45 3 S RIS &
— IR R ER R 3 2 , — A2 i I OF N B3 22, — 2 b g i B 0535 & . WA RIS R 0A 3 1
AN B SRR B R AR e P E B AR HA U A T RO R R A X T R . R
55 My 2 T 0 2 5 DA e S e, DX 8 S5 155 B A R 473 kT ) EE B AR (5 . Hope 551
H mtDNA [ Cyt b 3K F Bt (561—1140 bp) XJ 434 T4 40 X B 4 i i R 48 oo #1504k i 47 0 A, o L 4%
Dokuchaev #5377 -3 [ BT R 307 i 28 24 (9 40 F BT R 300 /INB RS ( Sorex yukonicus) o 43 B A& BB Rz 30 /1N
WG 5 12 20 A T BRI Rl A A R A FE R Y SR G G R DR [R]— W ol (AR ) o D00 55 8 1 A Bl
EATIA A5 DX B ZR7E— R, 78 5 T T vk DX sl i 3 o AN AL SE I, 13 A B 2 K 303 %) 3k X T, iy S )
DRI AT T b T2 G A STt DRI o SRl R ok . e A 0 A i 1 A D B A AR O3 A, o0 A
F BT S A0 4 0 - DR ) 0 R A BB R R DG R R, 7 DIV K it AR AR G IV 7 g b X335 3R =2 (] A7 A e R
(5T R IR Lok, HIE AR E] 2 AR 5L AR . Ohdachi 58 H] mtDNA 1 Cyt b FEH 4%
F1 (1140 bp) VER 73 FFRic W 5340 T HASHY H A BFRSEAT 731 R GTH B2 AT 404, 2 B H A B e B Y b 53
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BT 2 AMER, ARG R, 50— RIS R, WS RIEEHE AN R Ak, SR TTTE H A o
DX ANAFAE R 1 B Bty 41 0 1 4 3% 2R A7 e 2 1 ) 4 A X sl AN AE R X7
3.2 FRHEDD ST IR X FR G A SR 15 e

TR S sk I 8] 23 25 300 0 1 ZR G M A JRyid R B 2520 o A AT (8 AR AU I b X0 A1 1) ) i e 2 e
I3 ¥ ZRGEH BRI SE P a] DLy S R R | — b S M 2% A e e B L 5t A% R A M R R B A A G
A — T 2R TR U] TR e ) 45 A e e TR L 35t 14 S A P B A C T Hutchison 1 Templeton 14 B
T REE T R G A R ) S A AR Y (stepping—stone model ) , I\ R TE— DR (CFREE) B9 500 XN, 515 #E 2
A PR 125 1) 5C 2R R AR G 0 U0 P 35 R 3t R 35 A A8 ZE W o ) 0 A X 5K B0y Hh B 52 e o it i an 2R
IBAZ IR R B B SR L A DG IR 4 U BH X SR CRPE ) o s E AT 20 A X AR K —Bemf 1) 1, X Bt
s TEa] A2 P DA S5 DR 0 AR 3o A% T ARk B, A SR 3ok 17 1 3 A b BRI s R B A O , RRIRED s I A AN SRR A
I8, PR E AR 5 45 T H A2, 3 B ) T R (5 5 R I R st A% AR SR BT . B BT R
B, 5 DS 00 S 0 R S 2 I Rt R S S A T AR DG R B M B R T
R TE AR S 4 TRt R+ G 32t % I T R b LR 8 ) S ) TG 56 74 X 40 i g 0 < Tl s 2 I SIF )
R R UL, 200 5 R 30 A5t % 2 A b PR 8 ) LE ARG R TR JC I 42, U BH AR R RS A7 A6 T H R 43
A X BT TCRRE ! 35X B ARG I W AR 0 20 F 22 Gt B2 o R TR 2 — W ME i A B AR L 1A
i, RS 2 3 YRtk A B ARIRIEIE Y T A b BB UL, 430 T B A 20 A DX B I T 2 RS
RS TP RRERROIE 3 A5 X Ak k3 A3 32, — A HARIUIETE ) R RS R /NS 2R 5 55— sl N 5
A3 B R R /NS 2R A = AN R R R i 43 A 1) P RS R R A 2R
3.3 b IR FR G P AR Ry 5

b 3 %) H IR i R A G A RS S B R R RITH 1, A DX e B 2 R B R B 40 R ST H B AR
JREZE RN R, JUHR R AR = 2R BRSSP 20 v A9 1 22 T 20 1% b o = o ERLA R R Rt 3l 4 1) 93 A
MR R AR B HERE M, RS DU 20 DI IR 5 6~ 5 300 5 229 I Sy ol el 1) 200 5 o ] b B8 0 AR G AR 32, 565 Y
2L VK R AR A TG LRV A L A BT TVTIE s bR 25 . Koh 45 FH mtDNA % Cyt b 3£ 42751 (1140 bp) 1E
R o3 FARIC, oA FE DR RS R A S AR QR A AR I AR AR 2 TR Y 23 7 R G B Ak, e R T A B R A
R $0r 320 2 3 DX %) DR TR Rt A T 1 % DN s [ 194 DR TR ) 5 R 5 T 2R s IX ) DA B A LA R YR UK S T E I
AIAR K I AR B BT R AL 52 it . A DU P 4 SRS S35 2 WA R B O B R A 1 S A 202 B Sy
5 [ R BRI C. 1 thomasi AT /3253835 0 Ohdachi Z5 8 F mtDNA (8 Cyt b FEF 4551 (1140 bp) 1EHN
GrFARIC R T o AUR 0 PE A A B R 4T 50 R G M2 AT 04, e B A TARAE 52 1
ARG 53 A T P AT AE— 2 A A5 A3k, T 2040 T HR I 4 G 11 0] SO0 5t P S AN A7 I S i Al — 2B oAk
B B NA R AT A ™ A M PR R e A4k, R dsliRi ey A T — 28534k 51140 H AR R 78 H A B 20 A i B A
WRG A2 1 B A4k X S A0 T I8 ) b B AR A — B0, 78 H S DU [ RTAS M 43 A5 B AP R R RE © 28 1k P 2
T NI BRES T TR AR e s A
3.4 A X AR S 2R RN 3R G0 b A SRy 1Y R

A3 A X A AR AL 2 3 T R G BEAR SR FEE R K R A BP0 43 A X A AR
BRI 2RI AR SRR i B W) 53 R GE b BEAR Jmy 2, A3 ARl ) 2 A DX AR RS R B — 1Y B
— AR B AUAN R T 001 R G H A Jmy 7 R oAk, /KRS R S 2 AR X A 7K RS 1 S Fh oA, 7K
RIRE Sk AR | HAE B RO R RO H8— . 8UE 2 B AT A W AR G 43 A XK R RS i 418, (B B A K
B 5 L RN 433 DX ) 20 R G M 34438, FIFH mtDNA 9 Cyt b FE 42551 (1140 bp) 15 K20 THRIC, 20 M
SR R BRI 43 A DX A 7K RATRGS , B3 20 A1 T b B b 5 5 B 8 1) 2 ROR a3 R A B ( Calabria ) AT LG 45 Hp
(R B PRI B 2 5 RN DR Bty At B BUAEE — 5 19 531 ZR G M FL 534 | WU DA i At S B A7 7
— I F R G IAME Y R [E A RRE R sh ) i A B e PR R [RG5S [ A 25 2 R A% 3 4 v o A

http ; //www.ecologica.cn



19 XBE A AR AUE X RS RS 0 AR S S RO BIE St R A e B2 7

(5] 4 Dy L A7 R 1 23 RGEHBBIAR SRR AR, A T2 AL XA Al SRR , T AR S+
SR EORT R oty | SR B S5 AR AN R 9 737 R e R 23 A 45 2R . Bannikova %51 ] miDNA £ Cyt b
FL 451 (1140 bp) T3> CO 1 (657 bp) FENFFIIHEAT /34T, & IS RS 923 i 5 D EERI LR A DNA &
FRANG R . — AR R EBTROI S 2R, S35 E T 4 A AERHE &R - PEE & (S RURALES, e B ol
H, PEVEANE PRI ) AR IS R (SRR ZR SR AN R vh AR BIAE 27 ) |, v BB A R B3 & (PR AL,
BT R 2% HERE ZR BT RS 1) A b R B LR i 2R (CAEPUAR R, FE R P ) o 5 /1% R B0 Rl 2 m] AL e 7 g S
T, FRGEA TP Z IA15 s e 14 74k, 2T T AR A 28 50 Ml PRES A 2 phy D S SR A 1) Jx 88 g o 4
LT ARUBEVKIY . A& RS TS AT SR OO T R 52 1 Fe R e — vk B R 8 B Bedt AT 1
P75k, I HLHHA R 22 20008 (A R P21 147 R )™ R Rl AR, 55 AR PR L, 2B 396 7 5 S sl A
B AR SN AT 5 R 2R

4 AREE

4.1 ZRJUAT Ml DXCER U 20 DTl E BT ) A5

ARAC G 3 X 73 A3 B iR L 3 40 O T 585 DU 22 DI AUTREXE BT IO BIF 9, — BL32 322 F I S (H H AT A 1 2
A 1 565 DU 228 DRI ZR T I DX 5 P - L1 7/ Bt ) P 2 15 1 Ay o S i P 5 A R R ) 114>
DA DRIYIREMERT 420 112 DX R 2 J2 2 2 L8y S T , 6 2 A 0 b X2 75 38 A7 7 A X BT A R 4R
FEo T ALDCAIAR AL DX A Py b Al RE A AY AN 2 2R 60 M DX A x| (E-dL A ] BE XA A ] ] 221k B
JEEAE 56 DU A I, ZRAC T 4 DX AR P REAF AN AT . AR AE V3 X 5313 A9 JR s 10 12 1) P ) 2 ST 3l X e e
Jit o RRERHY b 32 2R T oRARIE R R AR, S EOCERYy Pl H i o S D0 22 iU e B 2R A7 R 5, AR 7
TET , A N T2 S AN R W b s JHE 2 B A DX A TR A, R R R A TR | it — 2R S L A P [
4.2 RO B RS RS HUAS R G B2 5

FI i 22 BB J2 510 — DRl 9 70 7 R GE M B g A 2 R A 4IGE | SR TTTAS [R] 5 14 5 SRR 25~ PR Y
[Fi) ey Aot X AR [ e Jo 3 2 B ) i 17 AL ) e AT SR ke = WF 5, AR 3B X e T BT A RS R sh 8o 2
2O X A AE RS A O R s, DR i A S A T 5 DX T AN IRIXE AR T, A DL 35 0 ol 0 SR e IR HE A
WOERHR 2 o ARAC M DX R R S -5 At s 443 B /N R LB W) 26 ), SEAR A PP e SR BRI (9 LA H, 28 4T
PESR BT (0 BTH , A RR RS ] S0 1, HE A TRBK bR T — 4R th A A RBE T R AR SRR R A
A FIARDIE S ot i) B B ST R S K A P 22 5, (ELIE Y 7R AR A B B, SRR I ] Fie 4 TP e AR B A T
SRAETT 125 M X SEAE DS R AS ) SR A | BIAl 1 0] T ELAT B A 2 32 1) AR D0 3y o oA U 4l A 3
1%, ORI I B RIS R 7L
4.3 PEZRACHL X RES RS AR AR AL 23 A X B 3 Gt B~ o7

Hh I ARG X RS L R B XSS v AR b DX A R B ) s o e 1, Ok B e I 2R 3 X
REFLSh Y CL AR B 2 b JOBRSR A LA/ INEE R ; R RE R O A JCRIRS | b BB o 7R R R | R | 1TCRE
B ST DR L 2 R R PR B AT RS . BRUL 2 A 3 A K RS R 1 K RS AR e T R X I
R BRI A ZR A 3 A5 XA FE B AT X, SRT, i T+ BRI E M X R R 0 2R 2 WIS A 2 K — B s
P S B R RIRS R A Y2 B S AR A 8 G LU 5 . B AR LI b X RS R s 0 1 43
FLEY A RGE 280k = T E R AC X YRS WL B A B B BRI 2R e D W 2R |
By A H A 0 v [ AR A DX S PR EE 2 4, mT L It v AR I s DX R R R 3 0 £ R TG S A DX ) 2 8 M B 2
7 2 SCE E R WA AR 3t DX RS R sh ) 20 7 A= W 2 MU R OC B . AT, Hh B AR Ll DO Bk Z B e
ARACE 313 X8 e B i A1 X, G SR 0 1 A A5 A B A B, RO T 1 RS 7ok 5, R ZR
U X Eh kA S A6 BRI S SR S il 7L s (0 I Bk T R, 2 AT e B AR L X R R R 2
W1 o3 A AT T SRR LR T A — 5 5L,

http ; //www.ecologica.cn



8 S % 39 &

4.4 BRGSO IR R

ARiK DNA ﬁ\¥1‘/%lﬁ',7£5|35'€E"Jﬁ‘?ﬁi?&”’ﬁﬁﬁﬁmlﬁ/\kfﬁifﬁﬁﬁ R IO FHAE AN T {88 85 6] B SR A
B oA FIZERi AR DNA JERIZHAE Ry o0 il 47 50 F AL W) S o0 el J2 R ok 1 & e e 3
HATARAG W b DX 53 A7 A S TR 7 A9 (I IS | v B s i@%%ﬁ% 2 D I OO I | 40 B B | e P )
i) Lol eI 2 AR (REER LU AS/NERR ) L7 58T DL Rk iR JE K R BT R T T AR DNA Kt
RIZHHE o SRR S5 AR 7 A R 128 45 3 33 T2 A58 ( microsatellite DNA |, STR) |, X 285 ¥ A Bh T F FH 3%
TEVENDTRRCI R T —2 0 FAEYAmrse 70 RIS 2 4% 3 R 5 7 AR W23 07 FH T RS AL 3 4
DFHEYE RS AR IE W R A Y BB R R T I 2 —  FOHUB ) 4 BE DR 241 s A
PRI 20 S5 AR AT AR LA | AN T B8 o 1l 2 B2 RN S8 M s AT R 1Ay e DR B RS R 30 4 53— A 28 5 R 2 IR Y ) ft
B RAFEE , T AW 2E T AR SRR I R 2 A 5 T 19338 |, 76 53 B A% 3k TR R 8 45 = 0, A etk
— L KRJE,

£ 3L Hf ( References)

[ 1] Wilson D E, Reeder D A. Mammal Species of the World: A Taxonomic and Geographic Reference. 3rd ed. Baltimore: Johns Hopkins University
Press, 2005.

] Yudin B S. Nasekomoyadnye Mlekopitayushchie Sibiri ( Insectivorous Mammals of Siberia). Novosibirsk: Nauka, 1989.

[ 3] Smith AT, fif#t. BREFSFM. BAETT, ¥ KU BIBEHE R, 2009.

1 WER WFLEhY 2R Bt 3 A A . dbat . BRE i, 2015,

[ 5] Hoffmann R S. A review of the systematics and distribution of Chinese red-toothed shrews ( Mammalia: Soricinae). Acta Theriologica Sinica, 1987,
7(2): 100-139.

1 ERR BRI BISHC R — KRS, BF2EZY), 1993, (4) . 22-23, 25-25.

I XU, B2, XD HIFRIRE (Sorex wndrensis) 1E 1 E ST HYE UIESE. B854, 2010, 30(4) : 439-443.

1 XU, e, MR, NI, SRR, SRS, SRS (Sorex roboratus) 6 B M IIESE. FHEEAR, 2016, 36(4) ; 459-463.

[9] X%, k&R, A, XK, WS, %, bR EARIIX RS 22 504, B2, 2019, 39(1). 8-26.

1 X, skEERL, FMVELRK, WP, R, FRERICHIX R BURRIRE 1. shiAdeas, 2017, 52(3) : 514-520.

TOXIFE, MR, XN, ok MRIETIAS BT M R BRATRRS (£ E  RIRERL) . 32k, 2016, 51(3) : 487-491.

1 IMBLRR, JEDKSE, SNE, ST KEILY R R A A, i, 1994, 29(2)  57-58.

1 Dokuchaev N E, Merritt J F, Churchfield S, Hutterer R, Sheftel B I. Reproduction of shrews ( Sorex) in Siberia//Merritt J F, Churchfield S,
Hutterer R, Sheftel B I, eds. Advances in the Biology of Shrews II. New York: Special Publication of the International Society of Shrew Biologists,
2005 425-438.

[14] Dokuchaev N E. Ecology of Shrews in North East Asia. Moscow: Nauka, 1990.

[15] Ohdachi S D, Hasegawa M, Iwasa M A, Vogel P, Oshida T, Lin L. K, Abe H. Molecular phylogenetics of soricid shrews ( Mammalia) based on
mitochondrial eytochrome b gene sequences: with special reference to the Soricinae. Journal of Zoology, 2006, 270(1) : 177-191.

[16] van Zyll de Jong C G. Handbook of Canadian Mammals: Marsupials and Insectivores. Ottawa: National Museum of Natural Sciences, 1983.

[17] Ivanitskaya E Y. Comparative cytogenetics and systematics of Sorex: a cladistic approach//Merritt J F, Kirkland Jr G L, Rose R K, eds. Advances
in the Biology of Shrews. Carnegie: Special Publication of Carnegie Museum of Natural History, 1994 313-323.

[18] George S B, Sarich V M. Albumin evolution in the Soricinae and its implications for the phylogenetic history of the Soricidae//Merrit J F, Kirkland
G L, Rose R K, eds. Advances in the Biology of Shrews. Carnegie; Carnegie Museum of Natural History, 1994 . 289-294.

[19] Wojcik J M, Wolsan M. Evolution of Shrews. Bialowieza, Poland: Mammal Research Institute, Polish Academy of Sciences, 1998.

[20] Fumagalli L, Taberlet P, Stewart D T, Gielly L, Hausser J, Vogel P. Molecular phylogeny and evolution of Sorex shrews (Soricidae: Insectivora)
inferred from mitochondrial DNA sequence data. Molecular Phylogenetics and Evolution, 1999, 11(2) . 222-235.

[21] Hope A G, Waltari E, Fedorov V B, Goropashnaya A V, Talbot S L, Cook J A. Persistence and diversification of the Holarctic shrew, Sorex
tundrensis ( Family Soricidae) , in response to climate change. Molecular Ecology, 2011, 20(20) ; 4346-4370.

[22] Ohdachi S, Masuda R, Abe H, Adachi J, Dokuchaev N E, Haukisalmi V, Yoshida M C. Phylogeny of Eurasian soricine shrews ( Insectivora,
Mammalia) inferred from the mitochondrial cytochrome b gene sequences. Zoological Science, 1997, 14(3) : 527-532.

[23] Vogel P, Maddalena T, Schembri P J. Cytotaxonomy of shrews of the genus Crocidura from Mediterranean Islands. Vie et Milieu, 1990, 40.

http ; //www.ecologica.cn



19 XBE A AR AUE X RS RS 0 AR S S RO BIE St R A e B2 9

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

124-129.

Ruedi M. Phylogenetic evolution and biogeography of Southeast Asian shrews ( genus Crocidura: Soricidae ). Biological Journal of the Linnean
Society, 1996, 58(2) . 197-219.

Ruedi M, Vogel P. Chromosomal evolution and zoogeographic origin of southeast Asian shrews ( genus Crocidura). Experientia, 1995, 51(2) .
174-178.

Motokawa M, Hattori S, Ota H, Hikida T. Geographic variation in the Watase's shrew Crocidura watasei ( Insectivora, Soricidae) from the Ryukyu
Archipelago, Japan. Mammalia, 1996, 60(2) . 243-254.

Iwasa M A, Ohdachi S, Han S H, Oh H S, Abe H, Suzuki H. Karyotype and RFLP of the nuclear tDNA of Crocidura sp. on Cheju Island, South
Korea (Mammalia, Insectivora). Mammalia, 2001, 65(4) : 451-460.

Ruedi M, Auberson M, Savolainen V. Biogeography of Sulawesian shrews: testing for their origin with a parametric bootstrap on molecular data.
Molecular Phylogenetics and Evolution, 1998, 9(3) . 567-571.

Motokawa M. Reevaluation of the Orii’s shrew, Crocidura dsinezumi orii Kuroda, 1924 (Insectivora, Soricidae) in the Ryukyu Archipelago, Japan.
Mammalia, 1998, 62(2) : 259-268.

Motokawa M, Suzuki H, Harada M, Lin L K, Koyasu K, Oda S I. Phylogenetic relationships among East Asian species of Crocidura (Mammalia,
Insectivora) inferred from mitochondrial cytochrome b gene sequences. Zoological Science, 2000, 17(4) . 497-504.

Han S H, Iwasa M A, Ohdachi S D, Oh H S, Suzuki H, Tsuchiya K, Abe H. Molecular phylogeny of Crocidura shrews in northeastern Asia; A
special reference to specimens on Cheju Island, South Korea. Acta Theriologica, 2002, 47(4) : 369-379.

ZEE, UL YRR AR R, Y 2R, 2002, 10(1) : 61-71.

Lee SJ, Lee MY, Lin LK, Lin YK, Li Y C, Shin E H, Han SH, Min M S, Lee H, Kim K S. Phylogeography of the Asian lesser white-toothed
shrew, Crocidura shantungensis, in East Asia: role of the Korean Peninsula as refugium for small mammals. Genetica, 2018, 146(2) . 211-226.
Castiglia R, Annesi I, Aloise G, Amori G. Mitochondrial DNA reveals different phylogeographic structures in the water shrews Neomys anomalus
and N. fodiens (Insectivora: Soricidae) in Europe. Journal of Zoological Systematics and Evolutionary Research, 2007, 45(3) . 255-262.

Koh H S, Sheremetieva I, Jo J E, Sin D S, Kim J S, An N H. Genetic divergence of Korean Crocidura lasiura from a far-eastern Russian
population ( Soricomorpha; Mammalia) ; cytochrome b analyses. Acta Theriologica Sinica, 2014, 34(4) . 381-386.

Koh H S, Kartavtseva I V, Lee B K, Kweon G H, Yang B G, Heo S W, In S T. A preliminary study on genetic divergence of the Asian lesser
white-toothed shrew Crocidura shantungensis ( Mammalia; Soricomorpha) in mainland Korea, adjacent islands and continental East Asia;
cytochrome b sequence analysis. Russian Journal of Theriology, 2013, 12(2) . 71-77.

Koh H S, Jang K H, In ST, Han E D, JoJ E, Ham E J, Jeong S K, Lee ] H, Kim K S, Kweon G H. Genetic distinctness of Sorex caecutiens
hallamontanus ( soricomorpha; mammalia) from jeju island in Korea: cytochrome oxidase I and cytochrome b sequence analyses. Animal
Systematics, Evolution and Diversity, 2012, 28(3) : 215-219.

X, RO, WA, 4, S&R, BER, 28, AR RIRE (Sorex caccutiens) 1845 Z M5 73 T REMBI A IR, B3
i, 2019.

Ohdachi S D, Abe H, Han S H. Phylogenetical positions of Sorex sp. (Insectivora, Mammalia) from Cheju Island and S. caecutiens from the Korean
Peninsula, inferred from mitochondrial cytochrome b gene sequences. Zoological Science, 2003, 20(1) : 91-95.

Ohdachi S D, Abe H, Oh H S, Han S H. Morphological relationships among populations in the Sorex caecutiens/shinto group ( Eulipotyphla,
Soricidae) in east Asia, with a description of a new subspecies from Cheju Island, Korea. Mammalian Biology, 2005, 70(6) ; 345-358.
Ohdachi S, Dokuchaev N E, Hasegawa M, Masuda R. Intraspecific phylogeny and geographical variation of six species of northeastern Asiatic Sorex
shrews based on the mitochondrial cytochrome b sequences. Molecular Ecology, 2001, 10(9) : 2199-2213.

Hope A G, Waltari E, Dokuchaev N E, Abramov S, Dupal T, Tsvetkova A, Henttonen H, MacDonald S O, Cook J A. High-latitude
diversification within Eurasian least shrews and Alaska tiny shrews (Soricidae). Journal of Mammalogy, 2010, 91(5) . 1041-1057.

Dubey S, Cosson J F, Magnanou E, Vohralik V, Benda P, Frynta D, Hutterer R, Vogel V, Vogel P. Mediterranean populations of the lesser
white-toothed shrew ( Crocidura suaveolens group) : an unexpected puzzle of Pleistocene survivors and prehistoric introductions. Molecular Ecology,
2007, 16(16) . 3438-3452.

Dubey S, Zaitsev M, Cosson J F, Abdukadier A, Vogel P. Pliocene and Pleistocene diversification and multiple refugia in a Eurasian shrew
( Crocidura suaveolens group ). Molecular Phylogenetics and Evolution, 2006, 38(3) : 635-647.

Naitoh Y, Ohdachi S D. Population genetic structure of Sorex unguiculatus and Sorex caecutiens ( Soricidae, Mammalia) in Hokkaido, based on
microsatellite DNA polymorphism. Ecological Research, 2006, 21(4) . 586-596.

Avise J C, Armold J, Ball R M, Bermingham E, Lamb T, Neigel J E, Reeb C A, Saunders N C. Intraspecific phylogeography: the mitochondrial

DNA bridge between population genetics and systematics. Annual Review of Ecology and Systematics, 1987, 18. 489-522.

http ; //www.ecologica.cn



10 G 39 &

[47] &R, KEZ. D250 TREMMFOIFMER. EA%H, 2011, 31(14) ; 4082-4093.

[48] Koch M A, Kiefer C, Ehrich D, Vogel J, Brochmann C, Mummenhoff K. Three times out of Asia Minor; the phylogeography of Arabis alpina L.
(Brassicaceae) . Molecular Ecology, 2006, 15(3) : 825-839.

[49] Ohdachi S D, Iwasa M A, Nesterenko V A, Abe H, Masuda R, Haberl W. Molecular phylogenetics of Crocidura shrews ( Insectivora) in east and
central Asia. Journal of Mammalogy, 2004, 85(3) : 396-403.

[50] Bannikova A A, Dokuchaev N E, Yudina E V, Bobretzov A V, Sheftel B I, Lebedev V S. Holarctic phylogeography of the tundra shrew ( Sorex
tundrensis) based on mitochondrial genes. Biological Journal of the Linnean Society, 2010, 101(3) : 721-746.

[51] Hutchison D W, Templeton A R. Correlation of pairwise genetic and geographic distance measures: inferring the relative influences of gene flow and
drift on the distribution of genetic variability. Evolution, 1999, 53(6) . 1898-1914.

[52] Hewitt G. The genetic legacy of the Quaternary ice ages. Nature, 2000, 405(6789) : 907-913.

[53] Willis K J, Bennett K D, Walker D, Lister A M. The impact of Quaternary Ice Ages on mammalian evolution. Philosophical Transactions of the
Royal Society of London. Series B Biological Sciences, 2004, 359(1442) . 221-241.

[54] Dokuchaev N E. Population ecology of Sorex shrews in North-East Siberia. Annales zoologici Fennici, 1989, 26(4) : 371-379.

[55] Churchfield S, Barber J, Quinn C. A new survey method for water shrews ( Neomys fodiens) using baited tubes. Mammal Review, 2000, 30(3/4) :
249-254.

[56] Xk, &&, 200, BOCHE. AKRIEELIE 52 AN AR B 55040, 324, 2011, 46(6) : 126-129.

[57] Flanders J, Jones G, Benda P, Dietz C, Zhang S Y, Li G, Sharifi M, Rossiter S J. Phylogeography of the greater horseshoe bat, Rhinolophus
ferrumequinum; contrasting results from mitochondrial and microsatellite data. Molecular Ecology, 2009, 18(2) : 306-318.

[58] Lee MY, Lissovsky A A, Park S K, Obolenskaya E V, Dokuchaev N E, Zhang Y P, Yu L, Kim Y J, Voloshina I, Myslenkov A, Choi TY, Min
M S, Lee H. Mitochondrial cytochrome b sequence variations and population structure of Siberian chipmunk ( Tamias sibiricus) in Northeastern Asia
and population substructure in South Korea. Molecules and Cells, 2008, 26(6) : 566-575.

[59] Li B, Malyarchuk B, Ma Z P, Derenko M, Zhao J P, Zhou X L. Phylogeography of sable ( Martes zibellina L. 1758) in the southeast portion of its
range based on mitochondrial DNA variation: highlighting the evolutionary history of the sable. Acta Theriologica, 2013, 58(2) ; 139-148.

[60] JinZM, Liu Z, Ma J Z. Sequencing and analysis of the complete mitochondrial genome of the masked shrew ( Sorex caecutiens) from China.

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Mitochondrial DNA Part B, 2017, 2(2) ; 486-488.

Liu Z, Tian X M, JinJ L, Jin ZM, Li D W, Zhang J S. Sequencing and analysis of the complete mitochondrial genome of the slender shrew ( Sorex
gracillimus) from China. Mitochondrial DNA Part B, 2017, 2(2) . 642-644.

Liu Z, Tian X M, Jin Z M, Dong M, Zhang J S, DuJ Y. Sequencing and analysis of the complete mitochondrial genome of the Ussuri shrew ( Sorex
mirabilis) from China. Mitochondrial DNA Part B, 2017, 2(2) . 645-647.

Liu Z, Wang A N, Zhang J S, Yang X, Liu H, Jin Z M. Sequencing and analysis of the complete mitochondrial genome of flat-skulled shrew
( Sorex roboratus) from China. Mitochondrial DNA Part B, 2017, 2(1): 369-371.

Liu Z, Bai W, Wang A N, Tian X M, Li D W. Sequencing and analysis of the complete mitochondrial genome of the taiga shrew ( Sorex isodon)
from China. Mitochondrial DNA Part B, 2018, 3( 1) : 466-468.

XuCZ, Zhao S, Wu HL, WuS Y, Zhang Z W, Wang B, Dou H S. Sequencing and analysis of the complete mitochondrial genome of tundra
shrew ( Sorex tundrensis) from China. Mitochondrial DNA Part A, 2016, 27(4) . 2354-2355.

Nikaido M, Kawai K, Cao Y, Harada M, Tomita S, Okada N, Hasegawa M. Maximum likelihood analysis of the complete mitochondrial genomes of
eutherians and a reevaluation of the phylogeny of bats and insectivores. Journal of Molecular Evolution, 2001, 53(4/5) ; 508-516.

Kim H R, Park J K, Cho J Y, Park Y C. Complete mitochondrial genome of an Asian Lesser White-toothed Shrew, Crocidura shantungensis
(Soricidae ). Mitochondrial DNA, 2013, 24(3) : 202-204.

Kim T W, Kim Y K, Oh D J, Park J H, Kim D, Adhikari P, Kim G, Park SM, Lee J W, Jung Y H, Oh H S, Han S H. Complete mitochondrial
genome of the Ussuri white-toothed shrew Crocidura lasiura (Insectivora, Soricidae). Mitochondrial DNA Part A, 2017, 28(2) . 216-217.

Liu Z T, Zhao W G, Liu P, Li S L, Xu C Z. The complete mitochondrial genome of Eurasian water shrew ( Neomys fodiens) . Mitochondrial DNA
Part A, 2016, 27(4) . 2381-2382.

Balloux F, Ecoffey E, Fumagalli L, Goudet J, Wyttenbach A, Hausser J. Microsatellite conservation, polymorphism, and GC content in shrews of
the genus Sorex (Insectivora, Mammalia). Molecular Biology and Evolution, 1998, 15(4) . 473-475.

Lugon-Moulin N, Briinner H, Wyttenbach A, Hausser J, Goudet J. Hierarchical analyses of genetic differentiation in a hybrid zone of Sorex araneus
(Insectivora: Soricidae). Molecular Ecology, 1999, 8(3) . 419-431.

Wyttenbach A, Hausser J. Microsatellites in Sorex araneus ( Insectivora) : highly polymorphic markers for population genetic studies within and

between chromosomal races. Hereditas, 1996, 125(2/3) . 177-181.

http ; //www.ecologica.cn



19 XBE A AR AUE X RS RS 0 AR S S RO BIE St R A e B2 11

[73] Lugon-Moulin N, Balloux F, Hausser J. Genetic differentiation of common shrew Sorex araneus populations among different alpine valleys revealed
by microsatellites. Acta Theriologica, 2000, 45(S1) . 103-117.
[74] Handley L J L, Perrin N. Y chromosome microsatellite isolation from BAC clones in the greater white - toothed shrew ( Crocidura russula).

Molecular Ecology Notes, 2006, 6(1): 276-279.

http ; //www.ecologica.cn



