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AP A (P ay X)) (Suncus murinus) VX,
ATV RXIE ATV RXIFUTEL, 7T UTR
W7 V7 OB - RIS & IR AT D
NIEHIATH D, ML Z L ICBARMEY A X
P fREN BRI B0 Y, FENEBRICE AR E Lo
1 Ry A%, 1913 FEICERDMIL S, ZNET
I & LTS ST R (MR R D
R S T SE-BAERL POFME b
ORMEHERHNBR SN TS Y, 2 b ORI,
BAE, LR R PSS TR O THEFF S T
BY, B nERBEORERIME LT, BELER
BIRE 72> TN 5D,

Hitdok 42 [ RSO AR 72 & ORHABRRY 70 MRE 2 JEM T 2
. DNA 2RI ZFIH LI HHTHE Y, &b
i, ~47uaY% 774 b~ DNA L7 ) DAL 5y
i+ B ARSI TH Y, PCRICE DL K A T4t
BRGTHDHI LD, vUART v M EOFERE)
MIZHR T, BHROBBYE ROHEECHHIL B
FOvy T, v R KL ba Y=y
FREBER LIRS TG 9, 227 22BN T
H, ~f4270%T7 Ak DNA ZHW=£R~—7—
DORIREMTONTZN 7Y T TIBfAT- A7 A%
HTH D TKU R, BAN R L O WZ B DA%
®GrL LTWele®h, BUFT 5 A7 ARMOEHRIL
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Z ZTARBIETIL, BUfFT 5 AT ARFBOBIEH
ZREMEDOFTHIR A DO KB ERICA M & 72 DB IRry A
BOEREEKT A EEBHE LT, ST CH
BEInl~vA4 a0t 774 hDNA~—H—%& T,
RETREMERF SN TN D EFA V7 A RFEOKFA
FHEE A B~ — N — % RETH L & BT, RFKH
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S G () | L BB SR A B A R O R MR
EINTWD, HEHIRO R DA 7 AMARTH S
KAT (k78— )b+ 77 b~ > ZER A H SRR . EDS (8
V7T Ty A B EBKREE BAN X0 BEE R LB
JRIFRIERH) B L ONAG (R IR RIS ER £
HORZRHM) O 3 B, RHEMKZRHKTHD BK-
Sled5a200 (N2 75 F 3 2 FER A & KAT R0
RHEEARM A R L T2 BOERAN ; SEEAEICE
WTT VB HREEREZE L, ~ToEaMIzn
THAEMEZETS) (LT, BK-c EF9) XL OV TESS
(BERROLZHIC LY BR SNz, BE, RIBKE
BB EOR 7 T —BEEOREE LSS EE AR
D2 FME L, ENETMERE 2 K7 > (EDS Rtk
EHE DR NEE T - 7-7-, Mk PLd°>) #+18
BEE W, FMEREOSMIL, =IR25C, HKEHE
B 12L12D 3%7E & L. 138 H sl e 6P, 25 mm)

(Z4—FRvUy) ZERAL, - K& bICHRERE
Wiz, AR TITo B8RRI, [ LR
Y EREHEERICE - THE - ARSHh KR
5 HE 2018-10 5) . A0 FEERENM O K ORE IR
ONZTEIR ORI B9 2 FeE (SRR 25 4EBRBEA 5R)
BLOZFOMOEYERR A EICEET 5 1E57% OB
W E 2 RE SN ENBIRR 7 ST T o 7,

2-2. 4/ L DNA p#ESL

7 2 DNA OF58Z1%, DNeasy Blood & Tissue Kit
F770) 2V, JREBMOHEREITROK
U B 3mm OFFR T Z I L 2ml O > Fb
7T 2 — 7T ANFv, DNA filifH & T-80°C THRE L 7=,
FHLAE A 180 wl @ Buffer ATL #/N% T, 20 pl &
Proteinase K # /N x. RT v 7 AffE%E L CTIRA L.
FARE N ERICIEMET D E T 55°CTA v Fa— kL
7o 15 BBARNT v 7 Z#FE% L, 200 pl @ Buffer AL
L200ul DZH 7 —)b (96~100%) %3 > 7 AZERMN
L. DNeasy Mini A B> % 7 AZF L 8,000 rpm T 1 43
i Do BE A AT O AR & B BTz, IREIREHT L
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Wa s g F 2 —7H0 DNeasy Mini AE > 5 F
L2 L, 500 ul @ Buffer AW1 Z 50 L 8,000 rpm T
1 53T DA B2 ATV A% #5T 72, DNeasy Mini A
AT rEH LIV aryFa—TIZBL,500
ul @ Buffer AW2 Z I L 14,000 rpm T 3 43 [z 0%
BEEZITV, AT L% SE 72, DNeasy Mini A
VT AEFLD 2ml OF 2 —7IZB L, 100l O
Buffer AE ZIRINL 5 BH=IRTA v FaX—F LT
#. 8,000 rpm T 1 43 O L 53 BE %170 DNA Z ¥ H
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PCR (2%, Type-it Microsatellite PCR Kit (¥ 7 7 )
Z MW, PCR USRS KOV A 7 U & ZRAHILUT

D|y &L,

PCR SCGGARR

Components Volume
2x Type-it Multiplex PCR Master Mix 5 pl
10x primer mix, 2 pM each primer 1l
RNase-free water 3l
Template DNA 1wl
Total volume 10 pl

PCR A 7 U 7 Gefif
Initial activation step:  5min  95°C

3-step cycling:

Denaturation 30s 95°C
Annealing 90s 60°C
Extension 30s 72°C
Number of cycles 32~35

Final extension: 10 min  68°C
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ERIKENZIE, 4% 7 e —RX %L [NuSieveTM3:1
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T v — A7 VERKEEEE (-MyRunll) (R
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BCERELI~vA 7Y 7714 DNA ~— T —%
Table 1 1277 L7=,

Table 1. Microsatellite DNA markers used in this study

Linkage Locus Name
Group (Acc No.)

Product Primer sequence
Size (bp)* Forward / Reverse

I NGAISS 212 F: cctaactggcttccaggetgac
(AB277522) R: atgggagtgtagaggagceggcag
1I NGAI02 193 F: tgtcctgaaatctgggageagg
(AB277467) R:tgatcgacagcatcagcaagatge
11 NGA76 239 F: gagggggaggtacaatttce
(AB277441) R: ccctgcaaataggagcaaga
111 NGA97 308 F: ccagttgtcccgegagecace
(AB277462) R: aaacgacacagtgccaggegggct
1T NGAI79 251 F: agtgatagcacaacaggtcttgce
(AB277546) R: tggttctgctttcaggggatcagg
I NGA31 160 F: aggttgcactggtgaagtggagg
(AB277397) R: tgagggaggcagtgcgtggaagag
v NGAII8 416 F: tgcaagagcgacctagcageetgg
(AB277482) R: acacttggaagcaggacctctc
IV, NGA24 99 F: tcaaccaggatctcaccatggggt
(AB277390) R: agactttgagtcaaccccagget
v NGA20 117 F: aggtcatttcagggatctgacc
(AB277386) R: acttgetgetgacacgtgtggaca
VI NGA67 135 F: tcatgcgacatgaagcttgacacc
(AB277433) R: tgtecctttgacaggcattetgg
VII  NGA39 146 F: tgtgtgcaaatccecaatgccagg
(AB277405) R: tggttctctgaggaccagacag
VII NGA56 266 F: acacatcagagagatcctggggtc
(AB277422) R: agcatcctctggaaggtcagcagg
IX  NGAI6l 303 F: acatgtgacctgcttgcagaage
(AB277528) R: agaggctgtgtcagtcagggggct
X NGAI2 331 F: acatggtcgcattcacagacac
(AB277378) R: tgctggtgccagaaggteageagg

*The size of the PCR product, including the primer sequences, obtained
from the clone used to develop the loci®.
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L LRSS, NGAIS5, NGA97, NGAIIS, NGA39 B
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Hotz. —I.NGA24 DR FRE — ATV EIRZED
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Strain name / animal ID
KAT EDS NAG
ml m2 f1 2 ml fI ml m2 fl

IIII
. EE
. e
NGA3l a<c a 'a a a a ....
NGA24 a<c<b a a a a b

NGA67 c<a a a a a a

Locus Band

name size

NGAI102 c<a a a a

S

NGA76 a<c<b a a a a b

NGA179 c¢c<a<b 'a a a a b

NGAI61 a<c a a a a a

NGAI2 c<a a a a a a

Fig. 1. Microsatellite DNA marker polymorphisms in the
pure KAT, NAG, and EDS suncus strains. a, KAT; b, EDS;
and ¢, NAG types; m, male; f, female.
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MOTNVE JEEEM (ocaolocao) AR (ml & fl1) T
L. KAT 7% 43.75%., EDS 728 12.50%. NAG A3
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EDS 75 0%, NAG Z 23 87.50%(3@0710
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Fig. 2. Microsatellite band patterns in the hybrid-derived
BK-c and TESS suncus strains. a, KAT; b, EDS; and ¢, NAG
types; m, male; f, female. BK-c m1 and fl animals were
ocaolocao homozygotes (albino-like coat color), BK-c m2

and f2 animals were ocao/+ heterozygotes (wild coat color).
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DHIERATE < . BISHIBEREDIE S BN R —
DERMEE KL TNE D EEZ NS,
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i{fﬁ LR D IR HIERAI T < | BISPIEERES D 2

LEabolEZ NS, [FERIC, TESS B OEIR
HEIZBWT, NAG BloOEWEIENRER TS
TESS F&iftid, Rk, WA LRSS :/wb/b&
BIORI— )V CTHIE LB ER 7 AT &b
THRMBERERE b, RAETDIERDL N HARFE



32

AT ACHKTHLICkDEEZLND 1219,
DlEEy. s 8O~ A 727 74 k DNA
< — 7%, ZHEERREOBT R R & BAENTE
L, BUFT DAL 7 ARMOBEE A LML
Te~—N—ThbdIEBRENTE, 5Kk, INHDO~
—H—FEHNWDZ LIZLD . RO E Vo T BB
BE=Z U T~DRHea s o=y 7 i EOHM
BB E~OIGHANFREE 225, LovL, K VEE
HCTREORWEGE BEOERE1T 2 1201213, 5.
AR THATE DS TZEY O~—h—FHHTO
BEEZITH & &b, BHNTOLIME ([BiEZEOR
FE) ERRRET D 7= DITHRIT OV > T B OB IN A
THA9,

B ik
1D fEHESE—. 1985, -1 AT B L#L A7 R

EREmE L CoRBRAE Y XX IBREHHOL
REY GORRARF] BfE) (Mkmst—, JRuaii=, XM
LA, BEAHERR W), pp. 97-101, FAHE ¥
—, B

AP JETS. 1987, ¥y 2 o3 X I -EEBREMWLOE
2 L WFSE. E s, 41: 13-18.

Yoshida TH. 1982.

Insectivora.Il. Geographical variation of chromosomes

2)

3) Cytogenetical ~studies on
in the house shrew, Suncus murinus (Soricidae), in East,
Southeast and Southwest Asia, with a note on the
karyotype evolution and distribution. Jpn J Genet, 57:
101-111.
kS —. 2011, I-1 BB O EEREMWIL & X
7 A A7 ADEREE (AR BE) (fkH
$t—, B, EAFEE W) ,pp.3-9, FRHR
T F—, B
AN 2011, V-2 A2 7 RZBIT DR~ —
—DRFE. A7 ALY (AR )
(MemE—, WE—HE, ZAFE W) , pp. 78-83,
MR E & —, B
Rhodes M, Straw R, Franando S, Evans A, Lacey T,
Dearlove A, Greystrong J, Walker J, Watson P, Weston
P, Kelly M, Taylor D, Gibson K, Mundy C, Bourgade F,
Poirir C, Simon D, Brunialti AL, Montagutelli X,
Gu’enet JL, Haynes A, Brown SD. 1998. A high-
resolution microsatellite map of the mouse genome.
Genome Res, 8: 531-42.
Adjei S, Sato A, Nagase T, Matsubara K, Matsuda Y,
Namikawa T, Ishikawa A. 2008. A genetic linkage map

4)

5)

6)

7)

of the house musk shrew, Suncus murinus, constructed
with PCR-based and RFLP markers. Exp Anim, 57:
129-134.

- BInEFZ

8)

9)

10)

11)

12)

13)

14)

Adjei S, Ishikawa A. 2007. A novel set of microsatellite
marker loci linkage-mapped in the house musk shrew,
Suncus murinus. Exp Anim, 56: 51-56.
Jogahara T, Ogura G, Higa G, Ishibashi O, Oda S. 2008.
Survey and capture of albino-like house musk shrews
(Suncus murinus) in Okinawa, Japan, and a preliminary
report regarding inheritance of the albino-like mutation.
Mamm Stud, 33: 121-124.
fkESE—, ey JFEE. 2011 10-3 A > 7 A O HiE
HEMHRARFTE I 2—F 0~ AT ADERES:
(BT Bafe) (Remgt—, B —1E, =AEE
), pp. 78-83, T ¥ —, HR
Tuboi K, Hayashi Y, Jogahara T, Ogura G, Murata Y,
Oda S. 2009. Oculocutaneous albinism in Suncus
murinus: establishment of a strain and identification of
its responsible gene. Exp Anim, 58: 31-40.
Iseki R, Namikawa T, Kondo K. 1984. Cream, a new
coat-color mutant in the musk shrew. J Hered, 75: 144-
145.
Ohno T, Ishikawa A, Namikawa T. 1992. Red-eyed
dilution (rd), a novel coat-mutant gene in the musk
shrew (Suncus murinus, Insectivora). Exp Anim, 41: 13-
1793.
Ohno T, Oda S, Namikawa T. 1994. TESS Line: A
laboratory line of the musk shrew (Suncus murinus,
Insectivora), triple-homozygous for the curly hair (c/),
cream coat-color (cr) and red-eyed dilution (rd) genes
and segregating the sucrase deficients (suc/suc). Exp
Anim, 43: 111-113.



~A 7 YT 54 FNINA~—H —% T2 A2 7 2R KR O &G BT 33

Genetic polymorphism analysis of suncus strains using

microsatellite DNA markers
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Genetic polymorphism in the five extant suncus strains, including pure and hybrid-derived origins, was assessed
using eight microsatellite DNA markers, which allowed us to distinguish the pure KAT, EDS, and NAG suncus
strains. Their genetic similarity was consistent with the geographic localities from which they were derived.
Furthermore, the genetic background of hybrid-derived BK-c and TESS suncus strains, as indicated by the
microsatellite DNA markers, was consistent with their developmental process. These markers could be used for
genetic monitoring, such as identifying strains, and for establishing new suncus strains.

Keywords: Suncus murinus, strain difference, microsatellite marker polymorphism



