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[ Abstract] Objective To investigate the identification and optimal breeding method of caveolin-1 knockout mice,
and provide an ideal animal model for further study of the role of caveolin-1 in cerebral ischemic injury and repair. Meth-
ods  The introduced caveolin-1 gene knockout mice were reared in the SPF laboratory and genomic DNA was extracted
from mouse tail tissue by the method of boiling lysis. According to the primer sequences provided by the Jackson Laboratory
of America for polymerase chain reaction (PCR) to detect the genotypes, with the four different ways of mating; caveolin-
1%/~ heterozygote intercrossing, heterozygous and homozygous caveolin-1 ="~ hybrid (orthogonal and pay) as well as homo-
zygous intercrossing. The pregnancy rate, shape characteristics of the filial generation mice and homozygous rate of the pa-
rental mice were observed. Results Agarose gel electrophoresis results indicated that the size of molecular weight of the
PCR products was about 200 bp and 661 bp, which were consistent with the expected target gene fragment, and identified
caveolin-1 gene knockout mice of different genotypes successfully. The results of different mating patterns are basically in a-
greement with Mendel rule, and the female and male aveolin-1 ~”~ homozygous mice had a certain ability to reproduce,
three different genotypes of mice had no significant differences between the shape features. Conclusions PCR can fast and

reliably identify the genotypes of caveolin-1 knockout mice using genomic DNA through the method of boiling lysis. Combi-
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ning the breeding methods of intercrossing of caveolin-1 heterozygous mice and intercrossing of caveolin-1 homozygous mice

may be a good way to obtain enough homozygous mice and homologous wild type mice in a short period.
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/INMTEE -1 (caveolin-1 ) F2& 20 i 55 T FE ( cave-
olae) BIFREMEE A L IEAE caveolin-1 HIBFSY 5
Serh e N E R s Mg R AR 5 IR R R T
TEMZ YT b g A TRE AR B Be . BF9E B,
caveolin-1 TEMHFLAN MK N Z RO A RIK, 2 5
TR E K A KO T R 4T B
SR AR /N BRI P 2 48 5T IX (subventricular zone,
SVZ) K i B U5 R 8] 5k JZ ( subgranular zone,
SGZ) £ T 4 ifd ( neural stem cells, NSCs) )14 55
A EAMF SRS caveolin-1 3 A it Bk i
RS AR I I ST e I ot
iate LR KB N caveolin-1 £ E':J%:Zfi“ﬂ , 1=
HALH A 78 2V

HI T5% BE /N LR RE S A Sh ) e (A K7 s
FURR I RIAEAR N A D RE S5 2 L35, o T S 4
WHF5Y caveolin-1 & [ 7E M sk 1L 45 43 % 52 v 9 4 FH %
P, F AT 2011 4 P S5E [ 78 o ifh 55 50 % ( Jackson
Laboratory ) l{IN 5[ #E T SPF 2% caveolin-1 &Pl i B
AT/ 7RI BE 25 Ry SPF S shh
O NS R T T E S AFE SR I
B, BUZ/ N B BRI R A e | B R
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1.1 ##
1.1.1 SZEeshdy

Caveolin-1 JEH fi bR/ FREAE A 22 [ Jackson
Laboratory ( Maine, USA) ,#t%5:2909619 ,SPF 2% , J&
175 : 007083, i & 44 : B6. Cg-Cavl™" /], 1t 1475
5. C57BL/6, FEHI L. 2 &5 caveolin-1""~, /NER

AW 2 ~3 H KE(25£5) ¢,
112 FEAE R

PCR 4" # 4% ( 3¢ [ Bio-Rad A &, %5 T100
thermal cycler) , 1{%7}1%@%%&{%%%(% Bio-
Rad /4], %5 . XRS + Imager) , 15 2 i 302 Uk 2500
ML(#EE Hermle /2], B4 . Z32HK) , #% 7K F-HL K
AL A BAEYEARARAF, A5 . BG-SUHWI-
DI) , HAKHL( EHEEE R AU SR A IR A A B
JEE IR M4l K ML 5009-11-582) ; K41 DNA 42
BOAW (A W25 mM NaOH +2 mM EDTA ;B ¥ .40
mM Tris-HCI) , DreamTaq Green PCR Master Mix (2
X ) (3% Thermo Scientific 2 ) " #t5.00220411 ),
100 bp DNA ladder( Jt 5% Solarbio B 47 FR 2N Al it
+7:20141103) , Biowest Regular Agarose G-10 (J M|
AR R AR], #645.111910)
1.2 FHik
1.2.1 /NEUAZR

Caveolin-1 & [Rl #f b /)N BRI 57 76 W /e 25 25K
2 SPF 95255 2l ) o0 i 57 38 < & (individually
ventilated cages, IVC) RGE P, PA5E IR 42 78 (24
+0.5)°C , MIXHZEE 50% ~60% , H Hik &K, &
BOCHRTTHE . R TSI RN BB A I e S AT 4R
BE, 35400 SPF ¢, Bolb g A B4 2 Uk, oK Sl i
ali/K B H AR S AR, i SR B R ROK B
YR VR 0 84 THFEMR ML, ASK/K sk =
K AL FE
1.2.2 ®HITE

He¥s caveolin-1 F& R R Bk 2% & 1 HEVE 55 0 24 /)N
A 12 1450, B 2T BUS |, FRREAS ] 6 PR A 1
B (8 FAW Ao A ) MEmE/IN R LA R A 1 15
FEBLF . caveolin-1*"~ & 5 caveolin — 17/~ @ , caveo-
lin-1*"" &5 caveolin -1~ @, caveolin -1/~ &
5 caveolin -1~ @ ,caveolin — 1"~ & 5 caveolin —
1777 Q RRLAFECKT 8 XF, 5eBe i~ H
1.3 ERBEE

(1) BURHEIZH DNA 4RI SR F 20 b 2 A
PRI ECR R 41 413 4 DNA L B BU RUE 2R
0.3 ~0.5 cm, & T 0.2 mL PCR &, B K [ 5§
PR, A A W 100 L 32320, PCR AL 95 C Jin#i
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2 h, AHJEHIA B 100 L, ITIRA],12 000 t/
min,4°C 8.0 5 min, B 75 £ K 41 DNA,4°C UK4H
.

(2)PCR 918 . 5195 i Jackson Laboratory $2
ft, Wild type forward: 5'-GCACACCAAGGAGATT-
GACC-3', Common : 5'-CTTGGCTGTCACCACACAC-3",
Mutant reverse: 5'-CTCCAGACTGCCTTGGGAAAA-3',
i E A T AR TARREORIR S5 e A PR w5 1,
THPIR, R RE 100 55 SERRBUR A5 4 ], PCR [
RZH 20 pL:2 x DreamTaq Green PCR Master Mix
10 pL, it DNA 2 pL, 5[ ¥RA% 1 pl,ddH,0 7
pLo R PCR SGHATY 1Y, SR A1 B 95°C
3 min,ZZ#E95°C 30 s, iR K 60°C 30 s, AEfHI 72°C 45 s,
PEFR 40 YK ,72°C 5 min ZIEFN

(3) MR BE I L Yk - B PCR 973474 6 L,
TE 2% SRR HEEERS T L 150 V' Hy GH ) E AR HL VK 30
min, TR GCEEI G R GE b a IR EE

(4) FL PR 28 BRI : Common Fl mutant reverse
S 4 =K S 200 bp 245, i KO /B wild
type forward Fl common 5|9 ¥ 34 ;=¥ K & 4 661
bp, A WT /NG ; PR 2% LUK 450 B AEFE B9 HET /)
S
1.4 AEEEAXEFERUE

SEHLIE OIS /N BRI 32 24 00, T A2 2
s WIS ER 1 ~ 28 KA e AR L AMERHIE,
LIS 0 AT R A B TR Al
1.5 SEFE

HAREVORER I (2 5) %%, 4L LA, ]
PR K 7 2250 M1 (One-way ANOVA) . % %% %
I E g, o K. B AT 2 $9 H1 SPSS 17.0
G T b, LA P <0.05 hEREAS
e,

2 #R

2.1 BHoNMREFRBLETELER

TR/ L 41 DNA 97 59 7 40 588 Ji s, Uk
ZEEL (1) N BRI RER WL HL YK 457, 1 200 bp
A0 AT UL 455 R caveolin-1 3 PR Ik 4l A 1,
1L 661 bp 7 & AT UL 5547 i P A= 4, 200 bp 47
661 bp v B W 552571 4 0] LA caveolin-1 A i bR
5T,

bp M N KO HETKO KO KO WT WT WT

1 :M; Marker (100 bp DNA ladder) ;
N BIPEX I KO 4155 HET: 286 F; WT B4,
B 1 #5/NEEEFE A PCR % E 4,
Note: M: Marker( 100 bp DNA ladder) N: Negative control
KO: Homozygote. HET: Heterozygote. WT: Wild type.

Fig.1 Results of genotype

identification of some mice by PCR

2.2 AEBEAZEEER

Caveolin-1 JERF BRI & T HAZ BT HAE
TFIEAE A VI Bl F H.38 , DU AN [ B 258
ST FAR/N B R AL A0 A B AR A F R et
ERF(FR 1), Hai G008 23.52% . 47.36% |
52.54% ,100.00% , 7% & + H 5 M B 52 22
100. 00% , 24 546 FIEAC S HE FRAZ 22 %1
9 87.50% , 2l ¥ HACHE B 52 22 3 R 75.00% , A+
G F H SRS HAy = FhZaE U sz R L
B, EFHHAGI#E X (P<0.05)

&1 Caveolin-1 JEP BRI A R A7 2 EH LR (n =8)

Tab.1 Breeding results of different propagation method in the caveolin-1 gene knockout mice

BeAh Iy = FREEFE AL H =
R op 1L gt =2 FH 3R, afi A%
ks - Constypern bt/ 8 22K/ % S/ %
Number Total/n Pregnancy rate/% Homozygous rate/ %
85X +/+ +/ - -/ -

1 +/=-X+/- 19 33 16 68 100. 00 23.53

2 +/-X-/- 0 30 27 57 87.50" 47.36

3 -/ =-X+/- 0 28 31 59 87.50 " 52.54

4 -/ =-X-/- 0 0 30 70 75.00" 100. 00
TE: SRS 1 L, P < 0.05,
Note. Compared with the population No. 1, * P <0.05.
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2.3 =MAREEREB/NRIMLEFE
Caveolin-1 FH R A4 A /N B BT A FARHr
A SR RZL IREETEE , IR AT, WO EARG I e B2

kL R, BN K3k, 1% S BE I R (181 2A) 7

a4 D

Hi% 14 Hil% 21 HiE I 28 H A FRZEE AR (2
LR R Y ETEALE caveolin-1 7~ 2%45 T caveolin-1 ~/~
4li5F caveolin-1 "/ * HF Az 78 = F AN [R] JL R AL ) 7 4
WIES BRI 225 (K 2B .C.D E) .

AL TR B.7 B TR
C:14 HiT 8 D21 Hik T E:28 HIR TR,
B2 AR [FEIER IR H ST RAMERE

Note: A: 1-day-old mouse. B:7-day-old mouse. C:14-day-old mouse. D:21-day-old mouse. E: 28-day-old mouse.

Fig.2 Appearance of three different genotypes of mice at different ages

3 e

Caveolae f& 20 20 50 4F (0 H A Bl 22K
Yamada & BT 24 B9 AN H BRI BE , /N2y
50 ~ 100 nm, 75145 P K2 4 N 107 200 - 3 JUL 240
MIAEAN A b 3RA T TEANM A B i is B [ A
P LR A0 A 5 e S S A ) 2 AR A 4R
HEAEH ) Caveolin-1 /2 caveolae [1CER 45
IR E , BREE b a] f g K P i s R T i —
R FERE LSRN IR e TR A LI |, i 2K C o
AN s 55 ) B BT, 76 N s 17 20 S
PR 5% L 2H BV Y AT B4R IX 38 ( caveolin-1 scaffolding do-
main, CSD) ,caveolin-1 il i H: CSD fE % 5 5 41 iy
WA TS 520 F I A4 (0 Sre R B | 22/
TN G HE EOEE A AR C AERK
BTS2 A DL e — S AL AA U5 ), % G R A
T EEERENT, IS5 T 410G 58 934  SE R
O 55 2o Pl B A B AR

LA R R AT BRI R BN BB DR A A
BS/AZ —, KO FEAFE1E 5 1Y Southern bolt
VRN PCR 17 ARG SR 38 0 2 1 R B LR
HZUEL R ZH DNA , 2 8 Jackson Laboratory $2 1L 5]
YIF 4, 3 58 PCR 43 5 e i vk sl o) 25 5 1
caveolin-1 ff bR B FE R AY | 5 FH DNA $#HU ] &
PEHEL R ZH DNA Southern bolt 3 % 5€ LA, it
FEFEM B | 2 LB, B8 W2 07 ¥ T LAAE Sy A6 i
caveolin-1 F 5/ BRUEE PR Y 1Y) — Rt T S 7 ik

LD RIS /0 B H T B R S ) B PR D BE A5 AN A

[, (Ao R o /D BRI FELe T g sl O W] R A K &
B A FH Y RERE G, WO ) R B A K A Oy T S
LGS/ R H A A TR AR BT A R R
SRR TR EE R AN BRAE A E A B R WL i 25 5
5 E 43 Trushina 2517 4238 19 45 5 — 2, Caveo-
lin-1 & KRR 24 5/ BURY B B8 BB ) R 3252 ), AR
P PR E A R 2R G T HAL, TRV AT RE
H B 4l & F (caveolin-1 "7 ) . 2% & T ( caveolin-
1) M A= R (caveolin-1*7* ) =FhFL R A H: H )
T 1:2: 1, 39509 caveolin-1 =/~ 4li&F/INR AT T
SEISFSY , caveolin-1 7+ BF A= #4 /I B AT FH A [ M X
M, caveolin-1 "~ 245 F/NEL AT IR AR Bl R, %
EH IR IR S 5 R A R B AS T
PAFHAL 50% AoAv A RN s E AT R ali G
TSm0 Tk it s 4 & 7 iy SAa R I A T T
R (HARSE ek B —E M EARE Ty, sl &
FHA T FREAE 3R 100% , TG T 58 4E
BB, ORI A 5 i v 25 Bl DL R A )
VRBFAE BUTESES R A G THA 5408 T HA
S G W BT Ikl Be R — P R, e —
B Ia] At SR 4 B0, HATE 2615 T — 2 80y
caveolin-1 3 A i 5 /N B, 3% W R A 5T caveolin-1
TE RS 45 516 52 v AV FH B 24 W b 1 s e 4 1
TR AR
S £ X W
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