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Abstract: With increasing imporiance for the understanding aging, epilepsy, the process of domestication and sociobiological
questions, the Mongolian gerbil has become a model animal and was used in pharmacological, parasitological, endocrinological,
and cancer research. We have been bred Z: ZCLA Mongolian gerbil and is giving bio-purification since 1978, now we have estab-
lished two standards closed colony, the conventional colony and the specific pathogen free (SPF) colony.

In this paper, we studied the polymorphism of the conventicnal closed colony of Z: ZCLA Mongplian gerbil with PCR-dena-
tured polyacrylamide gel electrophoresis-silver nitrate staining and recorded their characters. We used 9 microsatellite loci as mark-
ers to detect the genetic variation of our colony, and found that locus 1 had only one allele, while locus 2 — 9 had two to four alle-
les, respectively. Average heterozygosity, allele number and polymorphism information content (PIC) was recorded as 0.4684,
2.6 and 0.4166, respectively. The individual gene homogeneity was found 0.1111 — 0.5555, with anaverage of 0.3389. There-
fore, we observed the medium genetic diversity of the conventional closed colony of Z:ZCLA Mongolian gerbil.
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BAER b gAYyl o B 2 7= 1 H 1 3008 1 9 SRR
kB8 Z:ZCLA KNP R Bes A1k, Z:72CA K
MY RREERENMARENBESE H, M T E DNA £
higEic, HTEEHRESL . HeBER. %
fitk, B4, 5T A PCR EiREAT RERT
Bkt Efes, BN ZATF&EEER (Copel-
and et al., 1993), ¥ B X { (Dietrich et al.,
1995) . T 4% F (Queller et al., 1993). &
BHAN B EZ RS0 (Edwads et al., 1993) Bip
ICHENEE (BTHE, 199), ABEBAHITE
R 2. ZCLA KN BAEEnic, KA PCR K
Kl 2. ZCLA KNY BRELZ S, FFE 2:2CLA
KN BE R BRESURBTE, KN BRER
BYERIP AT & A FEBEE B Al
1 #H5F%
1.1 MARRE

WA ER Y PO T ER 2. 2CLA KR,
BOBMBR 202 (KF5~105, 11~16 5Hi

#, 1~45, 17~20 S0#tE), AR 20
MR%&, BAESRAREAE (EFFITIES

SCXK (#7) 2003 -0002, {fFHiFrJiES SYXK (#7)
2003 - 0002) ,

1.2 HEHB%

1.2.1 5|¥

¥ F 51k A Neumann % (2001), bF¥AT
BB
1.2.2 HARH&

B Z:ZCLA K)NYW BB, &I TEN ‘&40 8
WG, RRA—#%: (Zhou and Liu, 2000) #HEEH
21 DNA, TE (pH 8.0) ¥##%, SRJ5/8 Uv2000 (Am-
ersham Pharmacia) %€ §b 23 )% o% BE v K o 48 i 5 9%
B, 4CREER
1.2.3 PCR S hitk & B &4

RBi{&Z&. 10 x Buffer 1.5 d, Mg®* (25 mM)
1.5~4.0 pi, dNTPs (3.2 mM) 4 yul, Taq 8§ (5 U/
p) 0.3, BHRS 1 (50~100ng), 14 (10 uM)
0.6 ul, MINFEKE 15 wo R FM: MCHMAEN
5 min, REHITWTF 35 TME3F: 94CEEH 1 min,
T2CHEM 2 min, BK 1 min, BEEEMESTRE (53
~57C) (R 1), BEAGEREHITEEM 12C

10 min,

F1 WIES|VHFY, RABKEREAD
Table 1 'The sequences, annealing temperature and repeat type of microsatellite primers

JEAL 5195 HEXH 1B K BE
Loci Primer sequence from 5° to 3’ Repeat type Annealing temperature

mung 1 F: TGTGGCTGGCATCCT d (GD)y2d (GA)y 54 - 56°C
R: AAGCAATTCTGTCTCTGICIG

mung g 2 F: AGCCTTTATAGATGAGCAAGT d (TC)x 54C
R: GCCTACTAATGGTGAACTGA

mung p 3 F: CAGGCACCCCCAGTIT d (AC)p 55 - 57C
R: GICTACACAGGCTGAGGATGT

mung 1 4 F: GGCTCCTGATTCTACATTTCT d (TG)x 53 - 56°C
R: CAACCATTGGCAACTCTC

mung ;1 5 F: GCTGGGCTTTAATGITTATIT d (GD)ys 54C
R: GGTGGCTCACACITTICIGT

mung ¢ 6 F: TTTCTGGGGTICTCTTTCTCTC d (TC)y 54C
R: CCATTCTGCAAGACTCCTCT

mung p 7 F: AGTCCCTATTACATCCACAAG d (GA)e 54 -56C
R: TTATCCTGCAAAGCCTAAG

mung y 8 F: TGGGTCCTTTGGAAGA d (GT)y 54 - 56C
R: TGGCTTAAAATGAATCACITA

mung ¢ 9 F: GACAGAGTGGGAGGGGTATGT d (CA)y 54-56C
R: TGGCAAGTTTGTTIGA
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1.2.4 HFKMEBY

PCR =¥ 10% M E R R A B E R 25,
BRgBa, FEEERESRERREHE, H To-
talab, Gel-Pro Analyzer ${ 2347,

1.2.5 #WIBEEMN FHNEENRES WS

RS ME TR BN F AR IKS) B
3 ~5 AMEERBITRF KESFTER), e
SHEMNTESRFHKGIEEREEMEN A,
HXXB, BERC, ®EHRD,

1.3 ¥Egmitibs
1.3.1 HMNMNEHEME (allele frequency) 55Xk [HEY
$Z (genotypic frequency)

S EEBERE - MREP R —BEAN S
PIEEMAENT R, BRERRER B E
—HERO SR REEBZ B HE, F—MkF
Hardy-Weinberg -4 () B {4, £ [H B3R £ 1 A2
BEdBRPRFAT, A TEEENLEERNS
MEEMBRAENTAX:

p= (2Nu +Nu) / [2 (Npy + Nyg + Ngg) 1

q= (2Ngs + Nyg) / (2 (NAA"'NAB"'NBB)]

Hebp M EE ANEERE; SR
B BAEEME; Nu. Nofl N 251 B A b
PRI H AA. AB 71 BB /M %.

X FRHEP R SFMER, BN TEX:

P, =[2Ci) + (1) + (§2) + - (gn)]2N, H
P,HE i MEMERMNEE; | HEAESNE
H; j1, j2, R XBEHNE 1 BIE 4
Zhu#HE, ATFHTESLEHRE, SHHHHR
AT R RN T E RSN ERERE,
N AHEEREHE,

FHERSRE = 5 HAA B0 E B A S5
1.3.2 (imMIZGH (heterozygosity, h)

¥ Nei 1 Roychoudhurg (1974) F#kitH

h=1-5P, H="3h, o P K MBI

HEHE, n FEMEEE; r AR T EM S
H AP RRaE.
1.3.3 Z£&{E 88 (polymorphism information cont-
ent, PIC)

# Bostein % (1980) FHEitH:

pc=1-3p -3 S, PC=4 2P, #

i=1 j=i+l ri=1

FPICHNEFHESEEE, r VT ENS

¥, P, PRAIAE . B MEFNEENMAE,

m ﬂg%ﬁzgﬁﬁo

1.3.4 BAHEMNEBHEI (effective number of allele,

Ne)

Ne, = ——, Ne= L3N, Kb PN 1%
=ZIP‘5 ri=1

NMEEKAE, NeHFHEREMNER, r. m FH

_-to

1.3.5 ¥ME4iA5%K (individual gene homogeneity)
FAERGEE O o SR e T EL

2 BREH
2.1 At RTEBEBEER L KGR AT
AHTERIA Lo

1.2 .3 4 5 6 W 89 10 111213 14 151617 18 19 20 21 22

B 1 RS A

KiE 7 9 Marker, F B K/MM LB TR 404, 331,
242, 190, 147, 111, 110, 67. 34 bp, mung 1 8 (3B 1 - 11 &
) s, 1.3,10, 119ABH, 2, 4,5, 6,8, 9FAAT;
mung 9 (12-223%3H) #, 2%H ABH,

Fig.1 Electrophoresis results of denatured polyacrylamide gel
Line 7 is marker, it is 404, 331, 242, 190, 147, 111, 110, 67,
34 bp from up to down, mung p+ 8 (line 1-11), 1, 3, 10, 1l is
AB;2, 4,5 6,8, 9is AA; mung p 9 (line 12 - 22), all is
AB

2.2 Z:ZCLA KN BB AR E S B
2T 2. ZCLA K MY BES M T EE
MRS R ER, RERFE, 9 MU T EREA
%2 LRREAH IERFEEE (P<0.01), &AF
4 Hardy-weinberg “F- 8, 1587 B¢ (&R 25 i 15 F AR
B, RECRENEENS, #MEMAELEARME,
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mung p 1 F—PEMEE, KRB RA 18, B
SEEMA; mung 2 A8 3PNEFNEN, B3 FE
A, A A RREERE; mung 38 4 MEMR
B, BR2MERT; mung p 48 4 MFNENR,
B s MERE, AR ERDE 2/, Hpa
IR FAEA; mung p 5H 2NFMER, B LR
HAE; mung p 6 7 4 NMFMER, B2 #HEE
B, mung p TR 2MEFMER, BHR3HEEE,
mung o 8 2 NEMER, ER2MHEEE, F1

Mo &REET, A BEBEEE; mung 1« 9 F 2 &
ER, BH1FREE, RESHSMERK
AsEetF, X5 Neumann % (2001) H%5R K&K
—H,
2.3 Z:ZCLA K\ R BB EE R 4T

A i T B A AE Rl 1% B REEBF R IR Al
THESHA S REFEFEPERA DR ERESR
X, BFFRA 9 MR E B 2. 2C1LA KR
DRMBETERE, ERNE 3.

£2 OMRIEECEUEEHESEERDHE
Table 2  Allele frequencies and genotypic frequencies of 9 Microsatellite loci of Z;ZCLA Mongolian gerbil

BEfL FhrEN FOEEAE HEE HEBEE
Loci Allele Allele frequencies Genotypes Genotypic frequencies
mung g 1 A 1 AA 1
mung p 2 A 0.7895 AA 0.5789
B 0.0526 AB 0.1053
C 0.1579 AC 0.3158
mung ¢ 3 A 0.125 AC 0.25
B 0.375 BD 0.75
C 0.125
D 0.375
mung u 4 A 0.4375 AA 0.1875
B 0.0313 AB 0.0625
C 0.375 AC 0.125
D 0.1563 AD 0.3125
cC 0.3125
mung ¢ 5 A 0.5 AB 1
B 0.5
mung p 6 A 0.1667 AC 0.3333
B 0.3333 BD 0.6667
C 0.1667
D 0.3333
mung ¢ 7 A 0.5556 AA 0.3333
B 0.4444 AB 0.4444
BB 0.2222
mung ¢ 8 A 0.8 AA 0.6
B 0.2 AB 0.4
mung p. 9 A 0.5 AB 1
B 0.5

9 ANERE (JBPL 1~9) MIZAIEEEE SR
1.3, 4. 4.2, 4.2, 2. 24, FHEFMNERK

k2.6 1 A E 4B 2 0. 0.3490. 0.6875,
0.6426. 0.5. 0.7222. 0.4938. 0.32, 0.5, V¥
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5%

BHERN0.4684; ZEEBELHE 0. 0.3455.
0.6743, 0.6351, 0.375. 0.7037. 0.3719. 0.2688.
0.375, ¥ 0.4166, AR ENEHBLE 9 ME A

E& R B 1. 1.5362. 3.2, 2.7978. 2. 3.6.
1.9756. 1.4706., 2, V¥EREMNEREEH 2.1756

™

¢}

R3 OMUIEEUHSUEEN. ALK, S5EER. BUSOXEY
Table 3 The Allele numbers, heterozygosity (h), PIC (polymorphism information content), Ne (effective numbers of alleles) on 9 microsatellite loci

2 3174 AUk 155 fresisea EEERE HHFUEERK

Loci Allele numbers h PIC Ne
mung 1 1 1 0 0 1
mung 11 2 3 0.3490 0.3455 1.5362
mung 12 3 4 0.6875 0.6743 3.2
mung ;2 4 4 0.6426 0.6351 2.7978
mung o 5 2 0.5 0.375 2
mung 1 6 4 0.7222 0.7037 3.6
mung o 7 2 0.4938 0.3719 1.9756
mung 1 8 2 0.32 0.2688 1.4706
mung p 9 2 0.5 0.375 2
Average 2.6 0.4684 0.4166 2.1756

2.3 Z:ZCLA K\ R R 4l & B
MER R A LR MR B

WAL AR, RASEEREX 0.5555,
BER 0.1111 , 2BEHE K 0.3389, R %K 4,

R4 SWMERSGOHR
Table 4 The individual gene homogeneity of Z: ZCLA Mongolian gerbil

RS SRR G B5 A EEEG A
No. Individual gene homogeneity No. Individual gene homogeneity

1 0.3333 11 0.4444

2 0.3333 12 0.3333

3 0.2222 13 0.4444

4 0.2222 14 0.4444

5 0.2222 15 0.4444

6 0.1111 16 0.4444

7 0.1111 17 7 0.4444

8 0.3333 18 0.5555

9 0.2222 19 0.4444

10 0.3333 20 0.3333

BRI A Average gene homogeneity 0.3389

3 w#

i SCL PSS A
HH BRI R R H T KRES (2000)
% 92 MLEIRER 9 FE R DRI 275
PEBRZE, 16th FELE0 LR ARIE AT PR B/ B
RROKERRET R, RELE (2003) F 39
AR /DB 19 AR EEN M TRITCA 6 & R

B/ RS TIR R R SRR TE, R ARE
HEA ICR HHABNIEZRECTE, ERFEHM
BT, =EAES (2001) FEEAE LA 10 M
PEMICHIRT 6 A RNIEZFZFRKBRNEEHE,
ZGRENIMATEEMNAFEZEME, REMKRH
MaZEEA 28, FRBEME —RRZED
FrE—EER, BHELHTEMTAEX AR
RERXR. REERER. REELR, HESE
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(2003) A 34 X TDESI P 10 MR BRMNEX R
MEHFTRERR, FEKRRMBEREA—-E
PCR R iE 22 R/NRIBE R B TESRE. BHRIEX
% (2004)" Al UMD EARICXE M 11 4 BALB/
c/NRBHEAHITRIETEEHEN, RIAHF 4 M8
AR — A EHHBLRIET R (BAM).
Neumann 3§ (2001) EBREFA KNV B S5EKE
MR KN RE I ME D EEN EFERKE
5. FEREFEM EEHA 74U SRR
(T~121), FHFEEER 0.761, FHHFMNEE
B9 2A, MERREBEREA INEMENR, F
BZEER0.136, THEMEEL N 1.78 1~ &
SSRFERKE Z:ZCLA AR, FANEHM2~449,
A BER 0.4684, FHEMBEEE A 2.6 1.
R4 BES PIC HMFEIER, #WHE Bostein ¥

(1980) RHEEENTREEERNESELE
(PIC) #8%%, PIC >0.5 AEEEE, 0.25<PIC<
0.5 AFEEE, PIC<0.25 HRESE, FFLE
WIAR Z: ZCLA K N RTE mung p 1 ERIEES
A, Emung p2, mungp S, mung p 7. mung 8 A
mung 1 9 EIBFEEE, 7£ mung 12 3. mung 4 F
mung p 6 FIREEEE, 2FER 0.4684 B
EZEE, ¥ Neumann % (2001) HILRBER, R
HIFETTRER Z: ZCLA KJNIb RS P78 1 1R 4R RO B
BEYEERES (>20 B, BERATHERR
BRORHRE, CEAEMEAEF), M Neumann
% (2001) BFRFBENHEA IR (X9 REKEN
VRTEE 1954 FEEMN HAES5#H8 22 REN
WL, M HARKE B A 1935 M EMZ
HHRMEER) .

%5 2:ZCLA KIS RS Neumann & (2001) KD ROECERMMLER
Table 5 Comparisons among alleles of Z:ZCLA Mongolian gerbil , Neumann et al., (2001) wild and Lab. Mongolian gerbil -

Y0s EEH Allele
} Neumann Ff 4= B, Neumann 3% B, Z:ZCLA B B

Loci wild Lab. Z:ZCLA Lab.
mung ¢ 1 10 1 1
mung p 2 10 1 3
mung ;3 8 1 4
mung p 4 7 2 4
mung 1 5 12 2 2
mung 6 9 3 4
mung p 7 9 3 2
mung ¢ 8 11 2 2
mung p 9 7 1 2

WEE T, 20 Z4EH, 2. 7CLA FHEEEKIN
URHAHE LI KARE WA (FEY A
J0). WEIERXR . W MELREE E = HETED
WL TH AR R (SPF ) HABS 3 IKFEFAE
B, X 3 AR T MEY kAN, WA
REE R T AR R R, 4. TBMBREER
A%, Xtn R RS ER 2: 2CLA KWW RIE
I NE DRI FEMREFRE LSRRI HER
B 2%, AFFH Hardy-weinberg 5 B AR 4 7 K .
A, HEEHLE PR RS R DR BEAL
SN REBRREERNERZ —,

ST AR R Y, BiESETE—RERR

FRERS R AMEATE DNA K F EWER, Z:2CLA K
MU BRERITILAETE Y08 1978 FEXTEFAR
BATEHIAEE, FEUAEYRLERM, BREEE
WER, FIAFDERCHTHBEKEEEN,
TR FKF EXHEBABAT @A SRR, AT
MR BIEEEW . EEER, a5 R
H, HHEAHABRRETIER . BXNEEMBAR,
HR AR

Z:ZCLA KR RAEMEE 1~4 1, FH%
fi3H 2.6 1, FHRAE0.4684, EXFRE
0.4166, LEFHERMSE 0.3389, #nH BAT#fL
ERULTHESS,

* BRIRSC, BRBEERN, TAH . 2004, M IEPRCHRIER BALKc NRUBIERBRAMT . PELRIMFSEABERESLIIE . 91-%.
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