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CSF1R "'~ 7]y gk i I PR %5

JRBERE X 5%, EAHE, SR, SRR RBE, R
(ZBEFRF VRGP, 2 e 230022)

WE BR WEERRIE T 1 ZAAE (CSFIRY ™) ANRIFA3 AT HIE R Y , Sy i fos BEAIL ] 1% 25 9 40 s 2 438 sl s A
fil. Fik MU Cre/Loxp RGBT —FRIEACHRL ) 24, fEGE & R IA 7 | ZAK (CSFIR) ZEH % 5 AM e T B UiFii A — 1
Loxp i i, 7256 5 ANE A FUHHA—DXUNA Loxp 7 5 1931 8 RYTIER (PCK - neo) o AL AL i #L i 4 A L 27 AL = WRAG T
ML (ES) o CREIERRALIE Y ES {415 CSTBL/6) /N IR IE 15 Bl A /N R, 5 & WA 3-Cre (Zp3-Cre ) /) RFEAT 8450 . B A=
AN ARG 9 ~ 14 K 5 55 SRR , $2 301 SR DNA J i 3R 6 il 6 X052 10 ( PCR) B IS5 JE Fit K 68 /) B Bk AT 3 i 1
i CSFIR™ ™ /N LRI AR /) B 40 ef CSFIR (13235 ; Western blot Kl /1N FRA1ZH eh CSFIR (148 11 %63k
SR BURMREER VKSR R BN (WT) 41 Y 453 bp (#9441, CSFIR™ ™ /N 4§t 453 bp 1650 bp 264 it
ARG R, 5 WT AL, CSFIR™ ™ 270N B s oF T8 EEC W 20 L ( PVD) 0 B K 1 2 1 40 g ( BMIDM) ey CSFIR I3
K(P<0.05), Western blot £5 8 7 , 55 WT 41HLAL, CSFIR ™~ 41/NGUMULE W AE I 4128 b iy CSFIR 28 (IR K (P <0.05) .

20 IME EE MR CSFIRY /N, it —248 R CSFIR 7S 15 Hr A A E WL 52 L (L s i R I
X817 CSFIR;PCR;Western blot; i 2 i AR ; Cre/ Loxp ; a4 51

RESES R331
SMERARERS A

VX HE K T 1 2244 ( colony-stimulating factor
Lreceptor, CSFIR) H&PH Jsith (1) 2 15 5 5 v ) A
T 1R BETE R - 1 — T 4 ] 40
PR ST RE R AR -, CSFIR A 20 g
W3k TR BEAN A B A0 L TR AN P A 2
FGE/INBE T A L AN 2 VLA o A Rk, 1%
PRI 9728 15 8 AR SR IR 114 5 S PE A 5 . Wang et
al' " YR BT CSFIR £ H5 51 4 40 1/ BB g
FHOCEL AN Y 34 SEFE TG . & 1 i, R
LRGP CSFIR 3 B85K8 T Ik 4 2 (1) /N e Jox
L, 58 T8 L4 T B0/ B A S R T RE Y
AR CSFIR FERITEH I e 8135 rp A i i 3
SEVRAIM S 2 HA KRR Y], HAl 5% 2
PEVEBIR BB AR R

JIRJIG T 40 ( embryonic stem, ES) JEATHEF A
ST A A R PR E A B, AL Cre/Loxp HR 8% ik
5T 24 L 7% 35 R 4 R A 7 67 i e e M R R B4, 3
AL TR AR R S A BRI Tl R A
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WFFERI Cre/Loxp ZRGEAEE M CSFIR™ ™ /N, JF
X HAEA I UM E 5 CSFIR SRR AR A BIE ,
WIAWTFE CSFIR 1S B Hh i A TR {1 s e
TUFER

1 #B5H®

1.1 #8

1.1.1 S%3h4 16 H 6 Jfk CSFIR™ /N, 4
B 6 HBERL 10 HME R, A (20 £2) ¢, A
%[ Jackson S2H % . CSFIR™ ™ /R Jackson 5C
WERA W EMEEF, 720 ~22 C R 40% ~
60% FYZ B B R~ Il PR 25 BT S B SPF 4% 8 #)
P SR B, 12712 h B, A iR E oK,
RO REF

1.1.2 &3 A 2 x HotStrat Taq PCR Master
Mix %R G4l . 100 bp Ladder DNA Marker 50 x TAE
Buffer ( bt 5T 1 305 18 55 N 8 R A R 24 A, 52 5
MT205 . EL108 \MD112 , EL102-01 ) ; B{ g B Agarose
(#& [ BioFroxx A H], 535 : 1110GR100) ; it f1 514
ey ia AR W) (22 B0 BBty A BR 2 W 5 G RPMIT
1640 $5 573 (_FHE M A Y RHECA R A W), 525
C3010-0500) ; = #l DMEM 15 3R 56 (1 IR AR YR
Fe I A IR 7, 925 L110K) ) 5 95 — 6 % Rl
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(TRIFR“ B ) (DG 3R R IR A, B2
5. PB180120) ; fi 2% 5 4 1.7 ( FBS-Superior quali-
ty, fRiF% FBS) (B st 4E R 5 A= W ARG IR A W), B¢
5:086-150) ; /NEAETE M A 7 1 (macrophage col-
ony-stimulating factor, M-CSF) 5 4 & 9 ( 75 JH 25 %%
IR RA ], 575 :315-02) ; B-actin HT{K (3£
[E Affinity /N 5], 555 #T0022 ) ; CSFIR Hrik ( £ H
SAB 23], 57 5 - #40729 ) 5 R ik 4010 W) A 1K 53
FLAEHT R TeG(H + L) B ik S0 A W A JK 23 A
WP/ 1gG (H + L) (IR =8 AR P HARAT IR
A, 555 : SA00001-2 . SA00001-1) ; /NR & AEKKE T
FEREARRE VR R 18 & 52 & (mouse EGF-like module-
containing mucin-like hormone receptor-like 1, F4/
80) . aM # 4 % (CDI11 antigen-like family member
B,CD11b) CSF1R 7 4 A& ( 3£ [E Biolegend A= ¥ &}
FHRAF, %5 :123110.,101205 ,135523) ,,

1.1.3 2 &ME  CO, BFRAE (iR A R
5] RS PO0A) 5 E B PCR AL (LM B L
FALESA IRA |, RS T20) 5 Z2 I RE/K - HLUkoRE
4 A BB R 70 R 48 ( il RBERHECA IR
w85 :HE-120 \ Tanon 1600) ; & i 220 M43 ( 56
DL 5e & PRIR AT BR A W), 5 CytoFLEX)

1.2 &

1.2.1 CSFIR* /)& M#E Hampe et al® s Ak
CSFIR DNA P8 S N & 7 - Ab 7 HES 19 73 B
HW, ZERAME T 5 32 mRNA B #IPE R A
1, B AR 1 POk AS B DRE . Rt , ARBFSEAE ST
B 5 WP B TECE Loxp AL, 4l A—4 PGK
- neomycin ( PGK - neo) &5, Loxp 37 &t F PGK -
neo G ORF A ER L ZE AL B ES 40
PR ERREE W Y ES 4 M 7355 3 CSTBL/6J /s B IR
0 BRI R G/ S Zp3-Cre /N RIEFT 24 5E,
AL CSFIRY /N R ERSREmE DLIET 1,

1 HER/DRMERE

Fig.1 Transgenic mice construction strategy

1.2.2 CSFIR" ™ DRAREZ  BIHL2 A/
FUE 3 ~5 mm, it A 1.5 ml i) EP 855 A 50 pl
MR [ 25 mmol/L NaOH, 0.2 mmol/L EDTA
(pH =8.0) ] BT 95 C AR 1 30 min,
VA MA 50 wl B ¥ (4 mmol/L Tris-Hel 2% W% ,
pH =8.0) ,JRIEIR 5%, 3 000 t/min B.[> 5 min,
I RIS WEAT DNA 9738, 5197 51 \PCR B A4 5
LREF IR 1 ~3K3, PCR Y8R5, BiEhE
BECHLIK PRI 1. 2 ¢ BUIRARVA T 60 ml 1 x TAE %
IR B, I % 3 UK, Rr SR A5
A6 wl A BR YL}, $E 5B AR H . FrdEE e, B
10 wl PCR § 34729y & 5 wl DNA Marker #£47 I Af
HLK,120 V,30 min, B33k 45 95 2 Tanon 1600 4x H
BhBERE UG 3 T RGeS0 B UG I

&1 CSFIR MNREELEESIHWF

Tab.1 Primer sequence for CSFIR mice gene identification

Primer ~ Sequence (5" — 3') Primer Type Reaction
16421  TTC ATG GGT TGT GTT TCT GG Wild type Forward A
16422 GGA CTA GCC ACC ATG TCT CC  Common A, B

25657  GAC ATG GTG GAG GAC ATC TG~ Mutant Forward B

%2 CSFIR INFEEME PCR Rk %
Tab.2 The PCR reaction system of CSFIR mice genes

Reaction system Volume
2 x HotStrat Taq PCR Master Mix 12.5 pl
primer 0.8 ul
DNA samples 2wl

dd H,0 Make-up to 25 pl

%3 CSFIR NRER PCR ERERF
Tab.3 The PCR reaction procedure for CSFIR mice genes

Procedure ~ Temperature ( °C ) Time Circle
1 94 5 min
2 94 30 s
3 65 30 s 10 x
4 68 1 min
5 94 30 s 28 x
6 60 30 s
7 72 45 s
8 72 5 min

1.2.3 /) M= kR E v% 29 JeL ( peritoneal macro-

phage, PM) | & % 5k /& E % %9 i ( bone marrow-de-
rived macrophage, BMDM) - R ¥E 1. 2. 2 /N 3L
PRl 25 L, BE ML B WT /N RURT CSFIR ™™ /N4
3 N AHHERFALIE, & T 75% LFEHiR L 5 min
JEEE ARG HIBE T ISR SR Sh W I AR e B, 1T B
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JIUTIE rh 25— /N O 58 R RS 1) /)N BRI s N 12
SIICIE PBS 2 5 ml (5 1% AH0) FHRE A2 1
min, 7E A0 FHJC TR 1 5 4 W BUIE I, 7% A 15
ml ZLOAEH, BT UK B BAE s WO WIS IR 4 °C |
1 500 r/min #.0> 10 min, 55 F {5 K. 20 MU0 3E
PBS ZE il (7 1% WHt) EEIHVE 1 i, JE R LA
1 500 t/min,4 °C B> 10 min, B.0)5,F LIER.
UUUE H RPMI1640 43557 5L, T I3 44 if o Ak
R AN RO, TR M & 1 x 10° 4~/ ml; 4
RN 12 FLAR (2.5 x 10° A~/FL, 2 1 ml £5 5%
F) s ¥EFE 2 ~4 h J5, H PBS G2 MnRTH VR 2 i, B X
AN BE R 2T 241 0 % Al 2 200 6D, T 4 s B 240 i B 2
PM, FHE JJ ) 4 M T 22555

G T, T AR I/ N — T, VbR
BT D] — T, BT R Rz JHk o 25 B A TR AR 8 B
LA, TR TI U 36 70N BB AR 3508 5 OG 71 A
SRMRYFT o VIWTERE, VIBR IS B R B E LA . 59
T i 5 e, D ey Jo) [ S 2 LI, VDB g
RATHRAL UIAFAT e o VITHEE B LR LA,
DIRREE e R NS B o VIR e A0S B 7 g 1) 6 il
FH 23G B MR B itf A B K5 6 ok 21 40 f 5%
FRLA AL 18020 2 ~3 ml DMEM, H &
B BEEAS 1, KiFE3Eh DMEM + 10% FBS + 1% X{
Pt +100 ng/ml M-CSF, K55 4 K0 5 6 1% 5%
BEREFRILRIRG . HEREE T AR BMDM, ]
FIIEI T A T e 2255, BT, o3 25/ BRI L
JIE BRI ZH Y, T 15 ml B IR R
1.2.4 AXmiR  H 1L2.3 50 WT 40
CSF1R"~ 4/ i, PM .BMDM 43+ F £ 1.5 ml B0
BRI KN PM L BMDM Hril i 24 5 000
40 B8 /E Blank 41, 43 A Blank 20, WT 4.
CSFIR*'~ 4, ¥ Blank 41, WT 4 CSFIR™'~ 41
PM .BMDM 43511k 1 200 t/min 2.0 5 min, Blank 2H
2 if FH IS £ PBS B, HARMIZL A 100 l PBS
AT, A F4/80 ik (1 ng/10° A~4if1) .CD11b
Pk (0.25 wg/10° 4~41 i) . CSFIR $i 4 (0. 125
ng/10° AN4HAE) 4 C R E 30 min J5,2 000 1/
min, B> 5 min B0 57 EIHR S E PBS 8,5
MR 2 T, B i A MG T
G307 o
1.2.5 Western blot #] CSFIR #5%&% & &35 9
0 HE A R L A 2 A REE AR A, 10%
SDS-PAGE /3 B3 45 1, # 55 1 % 2 PVDF JiE, £ 4],
JH B-actin(1 : 10 000) 1 CSFIR (1 : 1 000) —#i

4 CHFF R, UCH TBST PRI 3 U, 7330 % WA
PR I A P WA I > AL BT/ B TeG (H + L)
(1:10 000 ) FH3 AR 1 %0 A it A8 16 556 A0 L) -0 A
IeG(H+L)(1:1000) P =R AKIFF 1 h, TBST
VEIRE 3 U, F AL A6 UG AL 5 , 1 1] Tmage] %k
14534 B B8 R EEE

1.2.6 %542 XA GraphPad Prism 9.5.0
A TR 53 B B P 3R 0 A, T B 000 SR ) o
+s R, AL LU B T S AR AS ¢ K3, LA P <
0.05 hZEFAGFE L,

2 HR

2.1 CSFIR"“INRHISTE CSFIR & i/
R P 356 R0 750 s g 2 SR L] 2, ] L5 46,13 (15,
16 ‘S1E WT 51794474 453 bp 404 FHAESSAT , 12
Common 5|4 }z Mutant 5| 94" 3 ;=4 650 bp &b ¥
A, B AERUNEG S5 1.2.3.5.7.8.9.10,
11,12 14 SHE WT 51914 18 7= 9y 453 bp 404 FHE
45, 7€ Common 5| %) Jx Mutant 5| 43" 3 74 650
bp AbA B 457, Bl CSFIRY ™ /R, DL b 4%
PRI T CSFIR™ ™ /N

B2 CSFIR MNREFRLELER
Fig.2 Results of the CSFIR mice gene identification
M. DNA marker; 1 =16 Mouse serial number.

2.2 wHpE AN PM,BMDM &1 CSFIR )%
15 I U A R A I /N B PM R BMDM.
CSFIR F A X ik &, ol gf— 55 0F CSFIR™ ™ /)
USRS, 7 Flowlo 3423 Hr 8 , % 1
DUR T80, . B 6 i FSC-A/SSC-A [ 45 Bl i
TECYANMIAE, 125k F4/80 F1 CD11b XL BH 1 Pl
PE A, SR)G , #HE Blank 279 CSFIR (118 ]
HE— ARG AS 7] 26 5] CSFIR f £ kM5 i, ik
ML AR ST R, CSFIR ¥ CSFIR ™™ /NERE) PMAT
BMDM 1 B 5 FEAIG (£ = 11.54, P < 0. 001 52y =
6.17,P <0.01), UK 3,
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Fig.3 The relative expression of CSFIR in PM and BMDM of WT mice and CSF1R */~ mice(n =3)

**P<0.01,

2.3 CSFIR ™~ /INRALAH CSFIR EHEHRE
KT K Y CSFIR™ ™ /N2 A F i 2, il
if Western blot #6:l] CSFIR e JUNE B T A K2 fikg 201
AP E A RE, SREW, 5 WT /N,
CSFIR™ ™ /NRAE AR 4141 CSFIR # R (¢ =
5.662.5.155.6.549,1 P <0.01), L& 4,

3 g

B PR B /N B AT 1 2 DR D) RE ) B 5
TR, Cre/Loxp RG¢2 M @R T/ 2 T
o Cre BA i T 1Y Loxp ML 751 19 VI BR 2 4%
DR DRI 25 PR3 T SR RSB AT T3 4R o Cre
HA R — P TR PL ZifS Y 38 kDa iy R
1, 117 Loxp o7 a5 A2 12 B (4 4 S R 0 e 47, ey A
Sl 13 bp [8] SCFF 51 F1—4> 8 bp #y (8] 7 Fr 51 14
o Cre A MFREW £ Loxp (s Z [A]ZE1T DNA 4]
HRIER T | DT S B A E  DR] PG T i 8

P <0.001 vs WT mice.

AT JLAE [ AR CSFIR JEIR IS HL AT
EBIRAEAE CSFIR FE N XPREAE VA ST 540 . A&
W EEAR N CSFIR JE K AT L i 15 20 114
AN TS s 240 i A 8 55 e g % A b o B RE v
T 25 AR 5 1 I 4 i ) 2 280, LI AR S e e
BE AT I7 . 2023 4E[E Y4 CSFLR #1541
SR TR VA T T % R T . AT
CSFIR B IIHFFEH , CSFIR JE R Brde S 8UN K R
A Y fe = Xt o 2838 AT BN I R W 4 52 R TE,
CSFIR J:R AL FEE R/ MR R = , 5
HULE R AR . LT HEE LR CSFIR 1
DRI FE G IR A 2 b vy B 263k o - LB BE P AISAE £8 3 1
JiEFF CSFIR f) 2635 B A%, I8 AE CSFIR 7K F-45 To -
Bz JZ CSFIR K-S IEAHSE . 14| CSFIR if 50
FLREE FF) 516K S8 40 ., EL43% AR 6y 5 240 Y 1 T 24
., FEARS STk BB CSFIR W] i 2 2 AF CD4
2 Y 4 5 ST, A A 1) SR S8 4 i e 4
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Fig.4 The relative expression of CSF1R in spleen,kidney and brain tissues of WT mice and CSF1R*/~ mice (n =3)

**P<0.01 vs WT mice.

Thi 1 Th2 2046 7EX] CSFIR BIBFSE ki 2k &
B TERAEPE S CSFIR 1] g ) B B 3% , A
T 20E-#E EE il IR A R 28 R g kAR R
i S 5 E 2 M3 (R I R T S I R AT v, ok
24X CSFIR 15 55 S R 25 W 0T & AT, s
FRVAIT AL TR AT RENE ™ . A SCHRIRE /N B PM
5 BMDM #j3%iK CSFIR H &R £ F ZAE M ; Horp PM
() CSFIR {5 5 e 3 [0 4% 18] 15 9 E FA A% 441 Jif 1) S5 46
DA% g 240 JH % g 22 0 6 19 s s, R0 5 I 24 1Y)
WAL CSFIR 15 [ g 200 46 76 R R 7485 4, &
H3 BMDM [ 38 5 o Ak FAT o R A
CSFIR™ /N AT #5 BhSZ B CSFIR 76 A [ g 41 i
JOATRIZH 2 rp CSFIR [k 2%, A5 4BLARE 2 118 95 i 52
AU ONIRERE S AR P PR S Py B AR A
FEFEE CSFIR™ ™ /NEURINE CSFIR JEIR 2 2]
e, A B SCHR T3 CSFIR 588 EE Ak
Kagg et Wik, FIFH CSFIRY ™ /N RF5E 3
FLARMLTR , AT 48 71 115 AH 589 & 9 ML A7 F1)
BRI S 25 BT IR, AW AT X
CSF1R* ~ /N34T PCR % =X 40 L AR F1 Western
blot 25 R A Hr % 5 , BN EE CSFIR™ ™ /NE, N
Ak X CSFIR AHSCHL T A5 4 A s P i B it
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Construction and gene identification of CSF1IR™ ~ mice
Zhou Yuanyuan, Liu Chong, Wang Angi, Zhang Huiru, Qiu Jiaqi, Zhu Mengjuan, Tu Jiajie
(Institute of Clinical Pharmacology of Anhui Medical University, Hefei 230022)

Abstract Objective To construct CSFIR "'~ mice and to analyze their genotypes, so as to provide animal model
basis for disease pathological mechanism and drug target. Methods A linearized targeting vector was designed ac-
cording to Cre/Loxp system. A Loxp site was inserted upstream of the 5th exon of the CSFIR gene, and a neomycin
resistance box with Loxp sites on both sides was inserted downstream of the 5th exon. The linearized targeting vector
was electroporated into embryonic stem cells. The correctly targeted embryonic stem cells were injected into the
blastocysts of C57BL/6] mice to obtain chimeric mice, which were bred with Zp3-Cre mice. The newborn mice
were numbered 9 — 14 days after birth and their tails were cut. The DNA of the mice was extracted, and the geno-
type of the mice was identified by polymerase chain reaction and agarose gel electrophoresis. The expression of
CSF1R in mouse macrophages was detected by flow cytometry. The expression of CSFIR in mouse tissues was de-
tected by Western blot. Results The results of agarose gel electrophoresis showed that 453 bp bands were ampli-
fied in wild type mice, and 453 bp and 650 bp bands were amplified in heterozygous mice. The results of flow cy-
tometry showed that the expression of CSF1R in peritoneal macrophages and bone marrow-derived macrophages of
CSFIR heterozygous mice was lower than that of WT group (P <0.05). The results of Western blot showed that
the expression of CSF1R in spleen, kidney and brain tissue of CSF1R heterozygous group was lower than that of WT
group (P <0.05). Conclusion CSFIR*' ™ mice are successfully constructed, reproduced and identified, which
provides an animal model basis for further revealing the potential mechanism of CSF1R in immune regulation.

Key words CSF1R; PCR; Western blot; flow cytometry; Cre/Loxp; animal model
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