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Population genetic quality analysis of a closed KM mouse
colony by microsatellites
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[ Abstract] Objective To analyze the population genetic quality of the same closed KM mouse colony in 2013 and
2020 by microsatellites. Methods DNA was extracted from 30 KM mice in 2013 and 2020. Thirty pairs of microsatellites
primers were used for PCR amplification and DNA sequencing to evaluate genetic quality by the number of alleles,
heterozygosity and polymorphism content. Results  Ninety-five alleles were found in 2013, average heterozygosity was
0. 4864 and average polymorphism content was 0. 4418. There were 122 alleles, average heterozygosity was 0. 5150, and
average polymorphism content was 0.4818. Conclusions The closed KM mice colony had genetic stability and genetic
diversity, which satisfied the genetic characteristics of a closed colony of laboratory animals.

[ Keywords] KM mice; microsatellites; closed colony; genetic diversity

Conflicts of Interest: The authors declare no conflict of interest.

KM /NI ERA 00 B IZ B AR/ ERJEE Haffkine AR TS I AFKE = pg R B, 1950 4F
B, AP0 ) RGN ), B R LT R AR RIS AU KR (A ER A W i ke E B Bt ) |
Jio GBI S 1926 4 2E [ Rockfeller HFFE AT 1955 A=A 5t A=kl S 58 Bir - A A 7 HE) 31 4
LS A BN RS E RE L RN, 1944 4EN EfTH A —Fh BB, 1961 AR5 A S T A

[E£T A ] BEE S AITRI(2021YFFO703200)
Funded by the National Key Research and Development Program of China(2021YFF0703200).
[EEBN ) AZE(1975—) , i+, BIWFFE 5L, WF5E 5 ) LI S AR Email ; zuoqin2001@ 163. com
[BEEE]EFR C(1960—) , 5, 0F50 01, W1 DF50 07 ) . 3 istf% 2% . Email : y6784@ 126. com;
Fuk(1977—) , & W56 i ST T ) AR PE TR ALAG I Email ; wanghong@ nifdc. org. com,,
* L[ E VR



820 HE S B 2F 4R 2022 4F 10 H 58 30 %55 6 M1 Acta Lab Anim Sci Sin, October 2022, Vol. 30, No. 6

24 it A L R A T (L 24 R 5 B
S EY GRS T) B AE PR B A A 3R B
Ao TIZHF 2580 B8 5 AN AN 1 51 R Y 4% e
FRABIFSE , LA B A i AR T AR KM /)
BRI 1 O e 0 R R AR Sk TAE B2,
DAL X AL RE KM /) B R A 38 4 o A 0 A
3T,

S PRSI 56 20 0 1Y) O o AR TE A T R R
SHEEH M SE R R AR F B, —H A
M), 2 1 S50 Bl 4 R RIS T A R PEAE ER, KM/
BB REZE R BE B AR IR T 60 AR AT, s Be < A X
RIS AL WO 350 T B AR S5 Bl st A
SO 12 AR 5 AH AR v 1) 1, 7 FH R A
HERI A AL FRICAE VL 14 AMLE /0 BIHE 1990 4EF
2010 4ExF A BALT Y KM /N BRBRBEEAT T 8t 4%
K, 1990 AEFhHE By P 2128 6 BE A2 0. 2625, Z 8
fFE &2 0.2065,2010 4FREA A S35 2 4 FF
0. 1615, Z &M B& 52 0. 1307, BLHF 57 [ i 2
WAL N T ~ 9 A FEAL SR D TSI, AN fg
B W ST 56 3h ) B A st AR A A R AE T . TR
AR T 2% I A B AT D 1 JR BR 1, 1990 4F Al
2010 4 fio A6 0 25 5 A BE M 0 1 3 P A Be KM /N R
PRI B AL 2515 D

2010 4F E Z bR e« GB14923-2010 Wi 7,25 52 56
S A% o i 4 A, B SROG) df P E Y
S AT A R, AR AR AR AR e A I R
D DNA AL SRy 2, 2017 4F-H [ 5256
AT B2 A ST T AT Mk AL ARSI T/ CALAS
21-2017 SE 50 3 W/ B R BB T B v A DU
) RN T A AR BR E A I i 1) SR B B TR
BN S H 28 S T 23 H
s,

AR5 07 FH P A o 1) B 10 R 4 A, 6 ) —
HEAETPARE KM /N BURP - BEAR E 1738045 o a4 DU
FAE 2013 4 F1 2020 4F KM /N BRI 88 14 45 7 7
b, W R A% 0T 6, 56 35 Al RE IS AR 7T s BORE IR
ToF A A R R e ) B

1 #MR57A=E

1.1 ##
111 SE8Rsh

7 2013 4EF1 2020 4F, J3 5 rp 62t 24 A
FEMFFEBE KM /N BRUBD 1 FF AR Al 7 b B AL B % 30

H10 FRE DL E BEMERE BB R 1 em TR
17, 0T DNA $2H, A sk SPF 9 [ SCXK
(31)2017-0008] . Zh¥imF: TRIE 22~26°C , ¥
40% ~T70% ,JGIE 12 h B 12 h RS R BRI EREE | [ il
KA HROK, 5 T b 2 R AT B
[SYXK(5)2017-0013] . SE¥a4AE47 4 B & 5
2 TR E 5 B sh W AR RS B EER (A 2 (1) 26
2019(A)001 &),
112 B2 5

PCR 9" 143X 7| ( TaKaKa, ROO7A ), B IR 4
(Sigma, V900510) ; PCR {X ({14 , Bio-rad MyCycler,
), BOHL (R K, Thermo MULTIFUGE XIR,
SE[) , Bio-Rad HLJKAX (114K, Bio-Rad PowerPar, 3¢
B e O EE T (P88 K, Thermo MULTIFUGE
X1R, 3 H) 4%,
1.2 FHik
1.2.1 FE75 DNA A3 45

&S/ S5 B IO P 4] DNA, F B R A
FLIK A1 NanoDrop flU & 436G FETHXT DNA S8 484 |
WEE RN 20 HEAT I 2, B A AEAS 1Y A260/280
1.8 ~ 2.0, HK 40 ~ 80 ng/pL, —20°C IR AT
2.
1.2.2 59 EY T

P IR AARRES B 30 X965 19, -4 Wb i
JikiEAT PCR §7 457 JF 43 WL T/CALAS 21 -
2017 % 1 (http://www. lascn. com/uploadfiles/zlbz/
2018/6/201806081412336328. pdf) .
1.2.3 P =y iRl

P38 ) 2 Bt AR O R P RS I e S 4 U
iy RN PN EE i B G ENE . PR IR iR et
SUEREENO A W R A BRA R S8 N, SR A
DRARARE S 1 22 BOAS B HE AT A 28000 ) 43 284 1) o7 A
AT AT A
1.3 FitFELH

PR 7 4y B 25 S T A Popgen 1. 32 #ff
H RPN KM /N BRTE 45 Bl TR A s I 1) 35
DRSS 6 S 405 R0 2 o7 36 LRI ORI 2% 5 B 4000 B 2
B EHAE R, [RIBT A A Littleprogram 0. 6 %X
RN S 2 S A B & (PIC)

Z RRAVARR I | X6 19 A AR U HE A 1 28 4 44 i it
TTVEMY, BB B AS R UK I B AR G A A0, ()
Wil PIC SF45 FX AR S 38 R EA T 40T .



i E SIS B4R 2022 4F 10 A% 30 555 6 1 Acta Lab Anim Sci Sin, October 2022, Vol.

30, No. 6 821

4k

-

2 R

2.1 2013 £ KM /MNEREESBILER

2013 4L REARSLAG I 5] 08 AN SEA [, P14
%{zﬁt@zm 3.2667, V- 22 & BE R 0. 4445,
SEIHH BRI A BE Ol 0. 4953 SR A EE N 0. 4864,

OAﬁ’UZELLMEF‘ 1 M (DI12Nds1 1) J2& s
Vi, BN EA 134N (PIC > 0.5) , T ELE
PEAE S 13 M(0.25 < PIC < 0.5) K 2 8 EA7

A 44 (PIC < 0.25) , F¥H L2 E(E B &2 (PIC)
H0.4418, FimfESEOENTE 1,

2.2 2020 f£F KM /MNRHEESBILE

2020 Az AR I 2] 126 /\ffu [, 4

F1 2013 4 KM /N 30 Mg AN

ST SEREL 4. 2, PR ULIM 242 5 BE R 0. 4489, F- 411
RGN 0. 5239, 34225 B 0. 5150, 30 1~
DR AT S 1A (DI5 Mits) , £
BHALEA 154 (PIC > 0.5) , R IE LB EE
10 1~(0.25 < PIC < 0.5) , flREZ BN LA 54
(PIC < 0.25) ,"F¥HZEBME LT (PIC) K 0. 4818,
F SRR 2,
2.3 2013 ££70 2020 £ KM /NR B K BEEHRS
B LL 8

2013 AFEFPHE Y 5245 4540 ZH0R 2020 AFEFPRE Y
RS S AT P e, 7 S SEh R T A
RGN W22 RAh, HAy 6 PSR ¥
PEZR K SE T PEILE 3,

SIS

Table 1 Genetic parameters of 30 STR loci of KM mice in 2013

[CE FHE AN pURIL i -1 R Z 5t ZEME B %A P {E
(A= S BEPH B T T =y Shannon’ s fHR&&E Degree of Hardy Weinberg
Loci Na Ne Obs_Het Exp_Het Ave_Het  information index PIC polymorphism P value

DIMit365 2 1.3243 0. 2857 0. 2494 0. 2449 0.4101 0.2150 i Low P>0.05
D2Mitl5 4 2.9654 0. 4667 0. 6740 0. 6628 1.2085 0. 6051 1 Hight P<0.01
D3Mit29 2 1.7610 0 0. 4438 0.4321 0. 6237 0.3388 ' Middle P<0.01
D4Mit235 2 1. 0689 0. 0667 0. 0655 0. 0644 0. 1461 0. 0623 i Low P>0.05
D5Mit48 2 1. 7664 0. 6364 0. 4545 0.4339 0. 6255 0.3398 ot Middle P>0.05
D6Mit102 6 4.2755 0. 8000 0.7791 0. 7661 1. 5989 0.7320 1 Hight 0.01<P<0.05

D6Mit8 3 1.2270 0.2000 0. 1881 0. 1850 0. 3944 0. 1769 ik Low P>0.05
D6Mit15 3 2.6572 0. 1034 0. 6346 0. 6237 1.0325 0. 5491 1= Hight P<0.01
D7Mit281 2 1.5139 0.2333 0. 3452 0.3394 0.5227 0.2818 it Middle P>0.05
D7Mit12 4 3.4417 0.5333 0.7215 0. 7094 1. 2969 0. 6557 & Hight P<0.01
D8Mit33 3 1.9311 0.3793 0. 4906 0.4822 0. 8213 0.4219 1 Middle P>0.05
D8Mitl14 4 2.9173 0. 7000 0. 6684 0. 6572 1. 1343 0. 5880 = Hight P>0.05
D9Mit23 6 3.9207 0. 8621 0. 7580 0. 7449 1. 4893 0.7027 1 Hight 0.01<P<0.05
DIMit21 4 2.2086 0. 6000 0. 5565 0.5472 1. 0315 0. 5045 1= Hight P>0.05
D10Mit12 2 1.5139 0. 4333 0. 3452 0.3394 0.5227 0.2819 1 Middle P>0.05
D11Mi4 4 2.3653 0. 6667 0. 5870 0.5772 1. 0208 0.5181 = Hight P>0.05
DI12Mit7 2 1. 9968 0. 1600 0. 5094 0.4992 0. 6923 0. 3746 ft Middle P<0.01
DI12Nds11 1 1. 0000 0 0 0 0 - - -

D13Mit3 4 2.4310 0. 7500 0. 5994 0. 5886 1.0358 0.5151 1= Hight P>0.05

D14Mit3 2 2.0000 0. 5000 0.5091 0. 5000 0. 6931 0.3750 it Middle P>0.05

DI15Mit5 2 1. 7630 0. 5000 0. 4401 0.4328 0. 6243 0.3391 f Middle P>0.05

D15Mitl5 3 2.6432 0. 5667 0. 6322 0.6217 1. 0286 0. 5466 1% Hight P>0.05

D16Mit9 2 1. 7241 0.3333 0.4271 0. 4200 0.6109 0.3318 1 Middle P>0.05

D17Mitl1 4 2.3778 0.5333 0.5893 0.5794 1. 0826 0.5338 1 Hight P<0.01
D17Nds3 6 4.4554 0. 8333 0. 7887 0. 7756 1. 6298 0.7439 1= Hight P>0.05
D18Mit19 5 1.5943 0.2333 0.3791 0.3728 0. 8056 0. 3560 1 Middle P<0.01
D18Mit9 6 3. 6645 0.7586 0. 7399 0.7271 1.4488 0. 6815 = Hight P<0.01
D19Mit16 2 1.5571 0. 2667 0.3638 0.3578 0.5433 0.2938 ft Middle P>0.05
D19Mit3 3 1. 9088 0. 5667 0. 4842 0.4761 0. 7250 0.3776 ' Middle P>0.05
DXMit16 3 1.7527 0. 3667 0. 4367 0.4294 0.7281 0.3707 1 Middle P>0.05
YI{H Mean  3.2667  2.2576 0. 4445 0. 4953 0. 4864 0. 8509 0.4418 - -
PRifEZE St. Dev 1.4368  0.9276 0.2516 0. 1996 0. 1964 0. 4060 0. 1467 - -
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Table 2 Genetic parameters of 30 STR loci of KM mice in 2020

WA SO ARGEL pURIL M F-2y AR 2N ZEBE B PE
o7 55, % L A REE A Shannon’ s FR &= Degree of  Hardy Weinberg
Loci Na Ne Obs_Het Exp_Het Ave_Het  information index PIC polymorphism P value

DIMit365 4 1.3580 0.2670 0. 2680 0.2630 0.5250 0. 2430 1% Low 0.01<P<0. 05
D2Mit15 5 3.2030 0. 6000 0. 6990 0. 6880 1.3580 0.6470 1= Hight 0.01<P<0.05
D3Mit29 5 4.4230 0.5330 0.7870 0.7740 1. 5490 0.7390 = Hight P<0.01
D4Mit235 2 1. 9650 0 0.4990 0.4910 0. 6840 0.3710 i Middle P<0.01
D5Mit48 5 2.4420 0.5670 0.6010 0.5910 1. 0490 0. 5060 f= Hight P<0.01
D6Mit102 7 3.4550 0. 3000 0.7230 0.7110 1. 5080 0. 6760 15 Hight P<0.01
D6Mit8 4 2.9080 0.6330 0. 6670 0. 6560 1. 1590 0. 5900 15 Hight 0.01<P<0.05
D6Mitl5 6 1.5310 0.2000 0.3530 0.3470 0.7630 0.3300 1 Middle P<0.01
D7Mit281 2 1. 9650 0. 6000 0.4990 0.4910 0. 6840 0.3710 o Middle P>0.05

D7Mit12 3 1. 6380 0.3670 0. 3960 0. 3890 0.6610 0.3350 i Middle P>0.05

D8Mit33 4 2.4100 0.4330 0. 5950 0. 5850 1.0610 0.5310 =5 Hight P<0.01

D8Mit14 6 4. 4890 1. 0000 0. 7900 0.7770 1. 6290 0. 7440 =5 Hight P<0.01

D9Mit23 5 2.4830 0.2000 0. 6070 0.5970 1. 1000 0. 5280 1= Hight P<0.01

DOMit21 5 3.9740 0.7330 0.7610 0. 7480 1.4910 0.7100 1= Hight P>0.05

D10Mit12 2 1. 6420 0 0. 3980 0.3910 0. 5800 0.3150 i Middle P<0.01
D11Mit4 6 1.9500 0. 6000 0. 4960 0. 4870 1. 0490 0. 4650 1 Middle P>0.05
D12Mit7 3 2.0480 0. 5000 0. 5200 0.5120 0.7950 0.4110 1 Middle 0.01<P<0.05
DI2Nds11 3 1.3120 0 0.2420 0.2380 0. 4680 0.2210 fI% Low P<0.01

D13Mit3 4 1. 6560 0.3670 0. 4030 0. 3960 0.7190 0. 3490 B Middle 0.01<P<0. 05

D14Mit3 5 3.7900 0. 5000 0. 7490 0. 7360 1.4160 0. 6890 f= Hight P<0.01

D15Mit5 1 1. 0000 1. 0000 0 0 0 - - -

D15Mitl5 5 2.9800 0. 5000 0. 6760 0. 6640 1. 2600 0. 6040 1= Hight 0.01<P<0.05

D16Mit9 2 1. 0690 0. 0670 0. 0660 0. 0640 0. 1460 0. 0620 i Low P>0.05

D17Mit11 4 3.1030 1. 0000 0. 6890 0. 6780 1.2260 0.6190 15 Hight P<0.01
D17Nds3 12 6.6180 0.9670 0. 8630 0. 8490 2. 1420 0. 8340 =5 Hight P>0.05
D18Mit19 3 1. 4480 0. 3000 0.3150 0. 3090 0.5630 0.2780 1 Middle 0.01<P<0.05

D18Mit9 3 2.0200 0. 4000 0.5140 0. 5050 0. 8570 0.4420 1 Middle P>0.05
D19Mitl6 3 1. 3500 0.2330 0.2640 0.2590 0.4750 0.2330 fI% Low P>0.05
D19Mit3 4 3.1750 0.5330 0.6970 0. 6850 1.2230 0. 6230 1= Hight P<0.01
DXMitl6 3 2.3230 0. 0670 0.5790 0. 5690 0. 9600 0.5050 1= Hight P<0.01

J{H (Mean) 4.2000 2.5243 0. 4489 0.5239 0.5150 0.9700 0.4818 - -

FRifEZE (St. Dev) 2.0580 1.2450 0.2970 0.2175 0.2141 0. 4691 0.2391 - -

R 3 2013 AEFPHERN 2020 AEFREBAE SR HEL
Table 3 Comparison of genetic parameters of colony in 2013 and colony in 2020

i SN A R mmpam mMEAAE PHAAE L |

Genetic parameter Obs_Het Exp_Het Ave_Het . annon s
Na Ne information index

2013 f:liﬁu‘# 3.27 £ 1.447 2.26 = 0.93 0.44+0.25 0.50+0.20 0.49 +0.20 0.85 + 0.40

Colony in 2013

‘2020 *rFﬁJﬁf 4.20 £ 2.06 2.52 £ 1.25 0.45+0.30 0.52+0.22 0.52 +0.21 0.97 + 0.47

Colony in 2020

P {H P value 0.04 0.30 0.85 0. 45 0.45 0.23

T 5 2020 4EFIREAALL, " P < 0.05,
Note. Compared with colony in 2020, * P < 0.05.
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