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Selection of microsatellite loci for genetic analysis of
experimental cat populations
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[ Abstract ] Objective  To screen a panel of suitable microsatellite loci to analyze the genetic structure of
experimental cat populations. Methods Seventy-four candidate microsatellite loci on 18 pairs of autosomes in cats were
chosen from GenBank and related literature. Then, the PCR conditions were optimized by exploring the optimal annealing
temperature. Based on the results of agarose gel electrophoresis and STR scanning, a set of microsatellites with clear and
stable bands, abundant alleles, and even distribution on the 18 pairs of autosomes in cats were selected. Results Fifty-
five polymorphic and stably amplified STR loci were screened from 74 alternative microsatellite loci. Then, one to two
higher polymorphic STR loci were selected in each autosome (other than Al and Bl chromosomes) of the cat. Finally, 31
loci with multiple alleles and even distribution on the 18 pairs of autosomes in cats were screened from 74 candidate
microsatellite loci. Conclusions A set of microsatellite loci suitable for genetic structure analysis of cat populations is
successfully screened.
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TER b e B 5 N 2 TR) U5 i) 382 A% MR A 208
G il R NG S SR NG T R = 5= 8 oY
PR R AH SC DL R A A ) 2 ek, o s BAR 2
B AL R IO 5 e 0 % e ) R RS A 1 L
I3 (A 2 W) A A v R LAY 5 o 3 TR LRI S
WFFE NS e B B s 1 (HIV ) I 07 ] e 2 I P 2
FERKZE Y YA AR (FeCoV) 1Y
HRTHEIE SARS 1Yl R RS2 — D HZ W PIA
AL AN R ST A 2 H A 2 B B ]
Y. TR E 2 B A A 24 1 B TR ) BTN R
SE B SEHG H sh 0 o2 8 50 i b 28 DL R IR B iy
CGREEY7/ A

ST E R SR (B, A R
s s b | . M n S sh Yk gEfe b
07 328 B A A TR AT ™A% B GO AL AR B
TSR A R A, B AT, AR B A Y
FREF mEEH GRBEFEENEE. 4
w5 A ke TR S AE 1974 4EF E T RCAM
( Referral Center for Animal Models of Human Genetic
Disease ) Gt , HAORAE I 40 5 o 152 BLTE W5 5 36
I 5L 11 352 12 P 95 A b BT S AT s i 1 B
NIH ( National Institutes of Health) H 1978 4-7F H. 5
Pyrius ST T BB F RS S SR A K H A
CHIEA SPF ISR MM . 52 AL,
S A IR SR B, 22 BT I W A T, AR
BYRLE AR 2B J5 A 5 FAG A 1k, B 90% LA
A R S B 50 S A A W < i ) £ ]
Fe" WSk HORIEIR A4, 15t 1% 8 SUBOT, i #5741
TR YA B SRR B0, ) 2 90 25 R A HE R B2 1
PAS B AT B 0 S TR
PR B o o HC B8 ) T ROR I R A 5 R ) —
S P T AR R L T TSI I R AR, e,
RedL 2] 58 1 55 E T IR BEAM 4 R gl £ 1A
AR R —IR LA 5 A 2003 AR BE R R 2R
TG T AR EF

A (microsatellite ) MR by J 53 B¢ & 42
%1 (short tandem repeat, STR) o¥ K faj 5. & &2 ¢ 5|
(simple sequence repeats, SSR) , &8 LA/DEUL
HIR(—BN 1 ~6 bp) ML, ZZWREE (FEH 10
~60 KA AT ) B ZH LY ] B 22 R R K EE AR A
W(CA),,(TG),, HTMBEREAF M) ZHY
5 ZSVEAE Gl B ORI S R A (R
WA T 5 A DNA 3 L bRIC, 1R /N LR K

BT R A 2 S Sl 1 3 A R A eh )
R T RERE LR 1Y 55 56 3l ) Al it A v e 42t
AL B AR SR, A R 2H 38 oL A6 R I P A AR
KICHRAGE , #1281 74 DA ZEVER R
PEATSHG A B0 A i AGE N A 2%, AT ST AL
FiEH T 31 AE & 28 B 0A0 T 18 X g
Ok ERRC R,

1 #RFnTE*

1.1 SRIEY

ARSI BT GG 38 % 48 IR A 1 ol 3% B2
PR g sh bR, 28T BRI, JCRK
SERIBATBE N, st 2 W= JF T 4C IR &
Mo FHEEARR R 16 H B2 A 24 10
Ho gkt 72 bt qiE 3R S,

1.2 FERNENHF

Bio-Rad Ao Uk Y,
NanoPhotometer % DNA & 43 #71¢ , ABI VeritiTM
96 1 PCR ¥ #41%, Gellogic 212Pro I ¥%E i 1A% 43
Pr&se,

DNA marker , Taq i . ANTP Fl1 10 x PCR buffer
YW H Takara 23 7], ExRed %R 4k E W A W)
feftt,

1.3 SRWAHZE
1.3.1  JHFEH4] DNA 1] .

ST rilEfa ) " K Loparev VNPV 25 i
Pt B9 J7 8, A1 Nal F- 42 12 4 I i &6 P 2 ) 241
DNA, FLAR A BRI DL 4% 35 05 5521 SR 1 4 1t 6 e T
fevk,

PEHUS 5L 41 DNA 28 1% Bh IR A 5 e fL ok
S 5E I PR 20 060G BE T e B Al T, B
Ja K DNA & B B Al 50 ~ 100 ng/ wL /Efy DNA 45
B, T 4°CIRAFEH,

1.3.2  {TLA DNA (i sd YRR S5 51

AP MR Lipinski 252 HEXEAY 9 N7,
AIAE N 04 FH T AR AU 25 ) B8 R A 3 A
M 31 AT EAL A, AN GeneBank H i % H
BB i1, M3t 74 ASGCT R AR AR 5250 1 25 3k
st FIWZHE Bl TAHRA R G .

1.3.3  PCR BSaUlEwH B i ik

PCR ¥ 383k H 20 wL By AR &R, Hodr. 10 x
PCR buffer( Mg”* Plus)2 pL, ANTP( 4% 2.5 mmol/L)
1 pL, E RS54 (100 wmol/L) 4% 1 wL, Taq B (5

PowerPar  Basic
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U/wL)0.2 uL, BA (50 ~ 100 ng/pl) 1 wL, KK
(ddH,0)13. 8 pL,

PCR W 7 :94°C HAEPE 5 min;94°C 22 30
s, 1B K 30 s;72°C ZEAH 30 s335 MEFR;72°C FEAH 7
min; 4 2. 5% W IEARHE  FL R 120 V.30 min, ExRed
(1 pg/mL) Yoo, Bk PCR =4, JE 1000 1k 47 38
BOREF I P4 T STR 34

WA IR IR FE JE 2% M O SCIR B S 16 1
N EIEAR IR SR  PRBE D 38 35O A I 1 5 4k
AR KRB RS EE AR
1.3.4 STR 4k

T 451 ABI3730XL DNA il J¥ 4% F ( Applied
Biosystems, Inc. ) ¥ PCR F=#it47 B 404 LIk o3 A,
I8 GeneMapper4. 0 ( Applied Biosystems, Inc. ) X
ARV 145 A5 5 5 PRI I R 9 388 e BRI,
BEJS , FHH E S 0 A S S A R R
1R BEMINERHER N 01,0203 .04 %5 2 J5 5 4
ANREARBYEE 5 5 0101 ,0203 ,0202 ,0103 5=
(TP HEAH B REARSE R ALIE 2 0000)
1.4 SitEFRZE

BEAMREAS 4 3 R Sl 0101 ,0203 ,0202 25T
ARG ATEL A Genepop , XF 451 5. #5417 Hardy-

S1 S2 S3 S4 S5 S6

Weinberg P~ 73 A7 I 4G I 2% & 7 B R A5 &L, IFH]
TRERAT A 26 T e A5 T RE A B R A ) 5 D) 2R A
} PopGenl. 32 BAFFFH& A . PopGenl. 32 7] {1455
RN 2557 e DR B A7 R0 A5 A7 ik PR K R 4 5 2 3B
BRI G RS

2 FR

2.1 EF 4 DNA HA5HER N & R

4 Nal FHEEFEHUFEH 4] DNA #5177 1% Bifs
WHEE IS FL UK AN, 8 JE AR 22 e 41 MU 1Y i K 5]
7, DNA Z54f7 T M W 5 oW i 4 R B4 (&l 1
Fim) i R SR E K
2.2 PCR REHFRMEEMNRLER

DARIHE )38 R BE AT PN FEAC Y PCR
BF, A 56 A1 S A2 TA S 1, 55 18 A7 a5 11
TBE I L UK L AEAE iy BSOR A AR R S M 1S i 1k
A HBFARY HFING AR E XX 18 A 5 Y
RJGRE AT TH AL, 13 DMLk fs 33
T BRSO A 4 SRR AR AR i
T3 1A SRR JOR B SURBA Y 55 H Y
2. B2 i FCA1264 . FCA996 W {7 25 t3 iR E
R AR

45 S1 ~S6 i B I DNA ;45 D1 ~ D6 N4 DNA,
1 PSS DNA AY 1% B I e s v vk &

Note. S1-S6: Numbers of Siamese cat genomic DNA ; D1-D6 : Numbers of domestic cat genomic DNA.

Figure 1

1% Gel electrophoretogram of cat genomic DNA

1 : M 4 marker, 73T MR E/ MK YR 9 500,400 300,200,100 bp, KR 445K PCR FE IS T AR JGREE (°C) . 1 ~5 ¥k

ERTHABIH FCA1264 ;6 ~ 10 JKIE fF S 48 FCA996

2 FCA1264 . FCA996 {7 i 3B Il B M AL Ak L ik 45
Note. M is the marker (500, 400, 300, 200, and 100 bp). Numbers represent annealing temperatures (°C). The former five

temperatures were used for the FAC1264 locus, and the later five temperatures were used for the FAC996 locus.

Figure 2  Annealing temperature gradients of FCA1264 and FCA996 loci
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2.3 WIEMENVSHEER

ik 74 XTSI PCR P=H48 2. 5% B B
MR KT, Herh 41 X551 4 (o SR 55.41% ) T
R B A 4 e) 45 7 FE N 2250 15 W51
(7 BB 20. 27% ) P17 h B 8 X519
(R4 38 7= Ry B R S 1 25T, 10 X B9 it 5 AN 2
ey i B3 S FCA221 1 &5 38 7= 4 11 v vk
g,

2.4 STREHMWER

ARSI i B AN B UK T T SRR 4 B
4y R % 97.3% ., PCR ¥4 7= ) 64T STR 4
i, 2 BRI DL Y IS R AR N
AT AR EECIE 4) ; RE—4F
WERIRES R AlE 7 (N 5) . AT R s i ARG /)N
FIWT R, B4 S BB PR R R Y ) A B
TN, BRI, 2z B i

8 9 10 11 12

T : M 2 marker, 7374 ORE/IMEIR A 500,400,300 200,100 bp; 75 1 ~ 10 B A, )75 11

~26 HFEM

3 FCA221 fii i PCR =¥ iR B B R I Hi UK 15133
Note. 1-10: M represents the marker (500, 400, 300, 200, and 100 bp). 1-10: Numbers of Siamese

cats; 11 =26 Numbers of domestic cats.

Figure 3 Agarose gel electrophoresis of PCR products from the FCA221 locus
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5 10 SRR IEE KN 145 bp F1173 bp, JB T 24T
4 FCA221 fi i 7E &l 3 XFRLAY 10 548 STR $1H#45 R
Note. The alleles of cat 10 were 145 and 173 bp, which were heterozygous.
Figure 4 STR scanning at the FCA221 locus in cat 10
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1oooo—f
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]
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56 11 SRR IE R R/ R 173 bp, JB TG T
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Note. The allele of cat 11 was 173 bp, which was homozygous.

Figure 5 STR scanning at the FCA221 locus in cat 11
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2.5 EBAMEMNRIEMNSER

ZEMRN T IEB AL T L B Y 74 X5 I, HeAE
| 55 R SRR RN S, TR RS YL
EAR(BRT AL Bl Jeafk) Bl ikse 1 ~2 M2E
PEREET ) STR AL, I AR HUT 31 X W RCR 3¢
I MR R B DS, VB R SE 86 T 8t 4% o
AR —ET 1Y), 1 NIHEER 31 AT RS
POPITAE T RE S uR LN A= e v S BN A RS D 1
FAFE . LN 31 A5 WA B T i 34 550
JEFEA 124 ~ 385 bp, BT IR KR TS R 55°C ~
60°C , FLAGIN Y 261 A~ZE 7 JE R, 45407 557 119 2547 i A
5 ~20 DA PSRRI RO 8. 42,

RS 48 2 R A R 2 i e Y

STR bric 2251k e, LAk Wbk | 250 JE R A AR fh i B
/N, Gy SEBE PCR B B4 FNEE RS LK . FEURCEE RE AR BT,
Ak FHAE R 00 s3R A, SR LAY DNA 215 2RO
o PRI, e R ELA AR R A S M, B s AL R
B ORI NORY . T TR - G LR EX T TR E 7 = s s v =l |
Fl. 1) it kR DNA J¥ 505088 23R 13 STR;2) 1 Bl
5 T ST R 25 25 56 R BT (W Fl 3ok STR;3) A
FAI 11 35 R 4 SR e 2 STR A BHAME 52 [ 34) Al
F RAPD #ric 3R HU STR, A IR S 56 16 FH & — 7 =X
AR L RFRIC, ZOTIE R RS AT AR 2255 1
JIFASA T2 1 A PR AN G 6 DR 2 S G v I e 2
AN G 3 R ZELIR B

FEIENY STR 7 PCR 444 B A7 247 5 A7 A2 S5 07
SR TCEY 8 BRI S B S WEXTY
7 Y HEAT R, DT S 5% Tk 4 LA KRR SR

F1 31 MR SRS B

Table 1 Characteristics of 31 microsatellite loci in the cats

R e ik B (C) S5 R AR AR FE RS (bp)
No. Chromosom Annealing temperature Number of alleles Allele range
NIFDCI A2 57 167 - 180
NIFDC2 A3 57 170 - 195
NIFDC3 Bl 57 7 162 -174
NIFDC4 B2 57 10 160 - 194
NIFDC5 B2 57 9 186 -206
NIFDC6 B3 57 8 181 -198
NIFDC7 B4 58 12 207 -250
NIFDC8 D1 60 7 128 - 150
NIFDC9 D1 59 9 156 - 187
NIFDC10 D3 57 8 145 -173
NIFDC11 El 57 8 181 -207
NIFDC12 E3 58 7 195 -217
NIFDC13 E3 57 8 372 -385
NIFDC14 Fl1 56 8 154 - 169
NIFDC15 F2 58 8 276 -300
NIFDC16 B1 58 8 171 -214
NIFDC17 D4 55 7 216 -230
NIFDC18 Al 58 8 219 -243
NIFDC19 Al 58 10 199 -236
NIFDC20 E2 58 20 214 -331
NIFDC21 Al 55 9 157 - 184
NIFDC22 B4 58 9 124 - 156
NIFDC23 Al 59 6 211 -230
NIFDC24 D2 58 6 145 - 167
NIFDC25 Bl 58 7 220 -237
NIFDC26 D4 56 11 125 - 167
NIFDC27 B3 59 5 244 -259
NIFDC28 Cl1 60 11 240 -279
NIFDC29 E2 58 185 -224
NIFDC30 A2 58 172 -201
NIFDC31 C2 58 151 -167
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HAPA S, e 24kt AE X BRAR B9 v 2 S M STR {7
Ko HHET, E NSRS i TR TR 5 — A i
AJ T, — e o A i A PR R R R R TR
AP0 Barker PO FE BRI B L FR AL B
B R AL B —E NS E N E,
TERS I BEAAR 4% i B, Barker TAR 2 1) BT A9 A4S
RN S DA 4 ASSEA R 52) S 1 e s
SRR M RN 28 B B 07 228 1) A TR A RO
DT 26 N 33) L Z AN B, BT 3E A A6 i S i 2
BB RS ISR 7 NI

ARSI 2R TP A 7 1 28 A0 Wi 28 e 1 74 X531
Y, S 2. 5% W3NG EE R H TR 5, AR
T B W G JC L Uk 285 SR W 20 ) BT e S | e 1 &
& DL K PCR 938 02 5 5 2, B ) 25 43 M 5 1 i
P BIBRICEY 3G ARRE Y W s A ReRR e Y
WAL, PRIE T 56 SIS I, B R R
AL DME FE— 25 STR 4, HL UK B AT 26467 1 A7
LN ZRARIG B B/NTF 100 bp, 5 5% 5
ARG WD BT B B R M K o AR
ATEARGS  MELAIX 43 /T 10 bp 19 B, 2% STR 1
S RS FE AR AL IR BE A 20 ~ 40 bp , B BEE BRI B
ZANRERH 3 ~4 NSNS, BS L] aE a1 in
WO G e 2 v 43 S RO VR BE R S AN 5
FETIBEIE , TOvE S = o P (B BN WH e s v Uk
I AT, AR ISR A 807, BE,
B Pk Y 56 07 E HEAT STR 145, STR HJE T
— PR A DR 3 AU R AN R A S0 A i Y
i GG ARG, B AT LI AH2ZE 1 bp 1) DNA Bt
XA TR A S 3L D 7 Be KN, Tk R
RO R AT R S I v A (A A I i
BORTOCHMCH W, R A B, AR S5 ok HI 3
REWHEE IS FB UK W) 07 J5 P 2E A7 STR 4 T 3 Y PG
BUAS , AU 255 25 BT I S5 R S R T
JE B PR DL KA T A A AR ) i 2 2k
133 55 & & Z BN B EA S, T 3R
G I FSCAS RN A M | A S0 A A0 1) g 2% i e (AR
(BRT AL BL Jefaff) [3fSikse 1 ~2 2B
=) STR 7 81, ARG T 31 X4 HE RO 847,
Z MR T T B 51 Wy, 77 R 52 95 AR 158 % o
R — BT LT Y, BTN RS E
TG FH TS0 A A AR 288 A A DN 1 5 A S ke v
NEFHSGUE, oAb, BT S8 BT AR AR B A TR i
ARETE T 2B, 55 S8k, N 3

AN [T B s b A A A T 1 22 R L
DATf DR B 1 8 S 60 PO ) 35 42 o o
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