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ANERHAIR 9 ~ 14 K5 I 99 SR SR BUDN UK DNA il ot 3 & iR BE 505 E ( PCR) FTB IR S5 2 FL K 4 7 /D B TH T B
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1.1 ##

1.1.1 %4 16 1.6 & CSFIRY /N, 4%
B 6 HUHERL 10 HUME B, BT (20 £2) ¢, g H
£ Jackson 5L E . CSFIRY ™ /NS Jackson 5Z
WERGHEME T, 7E 20 ~22 C RJF 40% ~
60% FL Rl B B R~ 1l R 24 BT X BT SPF 28 5l ¥y
PR SR B, 12712 h B, A R E oK,
RO RUF o

1.1.2 £ Z4&XAH 2 x HotStrat Taq PCR Master
Mix PR G4kl . 100 bp Ladder DNA Marker 50 x TAE
Buffer ( 4t 50 1§ 5 18 5L I H AR A R A |, 525
MT205 EL108 . MD112 | EL102-01) ; B JE B Agarose
(15 [E BiokFroxx 2y &), $85: 1110GR100) ; fr 514
Yydy i A (L 80 By A IR |5 1 ; RPMI
1640 1555 4k ( Bifg MG AE W RHECA IR A A, 525
C3010-0500) ; = b DMEM 57256 ( E IR 55 AR PRt
R AR A, 525 L1I0K]) s 35 - SH RIEW
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(TRIFR“ R ) (DG TR B A IR A, B2
= .PB180120) ; {2 it 4 1ML ¥ ( FBS-Superior quali-
ty, fRiIFR FBS) (B ot 4E R R A= W AR A IRA 7] 5%
5 :086-150) ; /] FRAE & i) i A+ 1 ( macrophage col-
ony-stimulating factor, M-CSF) 5 41 & 9 ( 75 JH 25 %%
R BRA F 175 :315-02) 5 B-actin HTg (£
= Affinity /v 5], 525 #T0022 ) ; CSF1R $ifk ( £ [H
SAB 23], 57 5 - #40729 ) 5 B ik 5010 1y T 0 3K 5
ANLAEHT R TeG(H + L) B ik S8 A it A 1K 5 A
WEHT N TgG (H + L) (6 =8 AR W ARAT R 2
H], 55 : SA00001-2 ,SA00001-1) ; /N & A K H T
FERLAACKE VG FE 185 £ AL 57 1K ( mouse EGF-like module-
containing mucin-like hormone receptor-like 1, F4/
80) .aM #% 4 % (CDI11 antigen-like family member
B,CDI11b) ,CSF1R 7= Piik ( 35 [ Biolegend A= ¥}
AR AL HE 1123110101205 .135523) .

1.1.3 2 &ME  CO, HFRA (L HR{ERA R
), BS  PO0A) s HEOGAE B PCR A (AT M B A}
FALASA R ], RS T20) 5 Z I RE/K - HL VKRS
2 A BB KR T R 5 ( B RBERHA R A
A, A5 . HE-120 \Tanon 1600) ; i zUAI LAY (36
] D1 5 & PR R AR A BR A 1), 25 CytoFLEX)

1.2 7k

1.2.1 CSFIR" /) g ##E Hampe et al S Ak
CSFIR DNA 33| e Ho N & - - b8 7450 89 43 B
LKW, EBRAME T 5 22 mRNA [ #IPE R B
1, PO B 28 L BORAS B ZhRE . PR, AT AEST
5 WP BITECE Loxp AL, FHfA—14 PGK
- neomycin ( PGK - neo) &5, Loxp 37 /& .0 F PGK -
neo &5 I W o OREI2HE A 1A PR 2 AL B ES 4R i
B IEBHFLI A9 ES 40 3 5 2 CSTBL/6J /) R iR
b KRR G /NS Zp3-Cre /N RIEFT 2452,
A CSFIR™ ™ /N, AL EE SR Mg ILIET 1

1 HER/NRAERMR

Fig.1 Transgenic mice construction strategy

1.2.2 CSFIR" ™ DRABER  BIHC2 R/
FUE3 ~5 mm, it A 1.5 ml i) EP 45, A 50 pl
B2 [ 25 mmol/L NaOH, 0.2 mmol/L EDTA
(pH=8.0) ], T 95 “C L AE R /KA 4 30 min,
BHIE A 50 wl B ¥ (4 mmol/L Tris-Hel 2% 1% ,
pH =8.0) ,iREIR 5 39%5), 3 000 r/min B.[> 5 min,
I EIE AT DNA 9788, 519 7 51 \PCR F A4 %
FREP LR -3, PCR Y RNE AT  BUiEHE
BECHLIK : PRI 1. 2 g BUIRMEVE T 60 ml 1 x TAE 2
I AR, B 9% 3 Ik, TR A0S
A6 wl A BR YL, $ S AR . FrdElE fe, B
10 wl PCR #3429y & 5 pl DNA Marker #£47 [ A£
FLyk ,120 V,30 min, B3k 4559 )5 2 Tanon 1600 4 [
SEEI IR 73 B R GE 03 M UG I F %%

&1 CSFIR/MNREERLESIMFTI

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 INRERE PCR Rk ZE
Tab.2 The PCR reaction system of CSFIR mice genes

Reaction system Volume ( ul)
2 x HotStrat Taq PCR Master Mix 12.5

primer 0.8

DNA samples 2.0

dd H,0 Make-up to 25.0

#&3 CSFIR/MNREREPCR ENIERF
Tab.3 The PCR reaction procedure for CSFIR mice genes

Procedure Temperature (°C) Time (s) Circle

1 94 300

2 94 30

3 65 30 10 x

4 68 60

5 94 30 28 x

6 60 30

7 72 45

8 72 300

1.2.3 ) M= kR E 7% 49 2 ( peritoneal macro-

phage, PM) | ‘B % 5k /R E *& 48 & ( bone marrow-de-
rived macrophage, BMDM) 5~ &  AR¥E 1. 2. 2 /N3
PRl e 5 L BEMLE L WT /INERFT CSFIR ™~ /N4
3 HL EHMHERLFALAE, BT 75% LBEHIR L S min
JEEE ARG 3 B T I SR S W I AR e B, T8
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TINSIE P 28T — /N 18R I S, 1) /) BRI A
SIICHE PBS Z il 5 ml( 5 1% 30 ) BRI H L 1
min, 7E A0 FH 0 TR 1 5 s I BUIE I, 5% A 15
ml B0 BT UK A W IR ERAE 4 C
1 500 r/min 25.0> 10 min, 3 F3E W, 40 UTHEH
PBS 2o (& 1% W) BRI PE 1 i, M5 LA
1 500 r/min,4 °C &> 10 min, B.0)5, 5 FHRK.
ULVER] RPMI1640 1t . IE W4 i 5
TOH AN BB, PR % 1 x 10° A4~/ml; 4
HHEFDF 12 FLAR (2.5 x 10° A~/FL, 2 1 ml 537
) iR 2 ~4 h J5, ] PBS 2 piiRTEVE 2 8, BR &
AT BE (R 2140 16 Kz At 2% 240 i, 90 4 W0 B 4 i R S
PM, F & D) R 4 F J5 225056

e G T, HFARTIE /N RIER] — 7, T bR
F 7 AT — T, #9557 1R 3 R Jo o 2% o3k DK AR 3
MWL, FHFE AR TTHY 25 /0N BRORBR AR 05 G 57 b g 3%
ZRBBHRT o VIWTER N, VIBR IS B R E WA . 59
JINi 6 JBC T3 1), U i Jo] el i) F= 22 LI, VTR IR
AT, UISRAG ey o VIHE S B LR LA,
DI EESEAEM IR o VIR Be i R B V94 i 1) B i
FH 23G & AR i iE BB K BB Pk 21 20 P 1
FRILH AR SK M2 529 2 ~3 ml DMEM, H &
BBEIAR . KEFEH Ok DMEM +10% FBS + 1% XY
i + 100 ng/ml M-CSF, 353755 4 K5 5 i 55 57
BEREFRILIRIAG . HERES T KA BMDM, H]
FIJEI T A T 2e5c 5. BEJS , 53 85 /0 BRI i
JUE BRI ZH D 15 ml B IR
1.2.4 #ZX@mR 123 WEEEGY WT 40
CSFIR™ ™ #fl/ i, PM .BMDM 43+ 5% & 1. 5 ml B0
4B HUNELES PM L BMDM Il i 2 5 000
N0 B B /E Blank 41, 43 B Blank 41, WT 41,
CSFIR™ ™41, % Blank 41, WT 4. CSFIR" ™~ 41y
PM .BMDM 4331 1 200 r/min &.0» 5 min, Blank 4
Y H G R PBS HE . HAPAL AN 100 ul PBS
RS, A F4/80 Hifk (1 pg/10° A4Hjf) .CD11b
Pk (0.25 wg/10° 4~41 i) . CSFIR $i 4 (0. 125
neg/10° N4 L4 °CBEEIEE 30 min J5,2 000 r/
min, B0 5 min BL0F FIER G PBS R JG B
MR 2 o, AL @ an M AT
G3HT
1.2.5 Western blot #] CSFIR #9%& & &.i& ¥
L LR IR L I 4 2 £ R T RE Y, 10%
SDS-PAGE 73 B3 45 1, # #5 H #% & PVDF Ji&, B,
FH B-actin (1 : 10 000) FI CSFIR (1 : 1 000) —%#i

4 CHFF AR, UCH TBST BRI 3 U, 7350 % W ImA
BRAR 2o 8 A0 P T8 8 36 2 A Ll B0/ B TG (H + 1)
(1210 000 ) FHHR 2k 480 A 42 Tl £ 3K 23 AR 1L =BT
[eG(H+L)(1:1000) —H=EFEEMT 1 h, TBST
VERR 3 U, AL RO UG AL 85 , ] Tmage] %k
44534 B 03 R FEEE

1.2.6 %54  EHA GraphPad Prism 9.5.0
BRAF A TR 43 B I 3R i A, T O SR ) o
+5 RN, ALIE] LB A ST AR A ¢« K5, DL P <
0.05 HZEFAGIFE L,

2 HR

2.1 CSFIR" ™ INBHISTE CSFIR 4 5 [# /)
BRI PR R S 2 R DL IR 2, ] W45 4.6 .13 (15,
16 S7E WT 51919 5771y 453 bp &AM, 12
Common 5|4 & Mutant 5|44 8724 650 bp 4bi%
A5, B AERUNEG g5 1.2.3.5.7.8.9.10,
11.12 14 S48 WT 5|4 8 P~ ¥y 453 bp &bAg PP
2% 7€ Common 5|4 &% Mutant 8| #1414 7= 4 650
bp AbAG B 4578, Bl Ry CSFIRY ™ /NEL, DA F 45
PRI A T CSFIR™ ™ /N

2 CSFIR NEEHEEEHER
Fig.2 Results of the CSFIR mice gene identification

M: DNA marker; 1 —16: Mouse serial number.

2.2 w4 PM,BMDM H CSFIR B3k
5 A R A I /N B PM AT BMDM Hp
CSFIR A XS b &, o gF— B0 0F CSFIR™ ™ /)
BUE R, 4 Flowlo 3443 Hr Ui , %
PIRT T4 5 M, . 75538 i FSC-A/SSC-A [ 45 [ th
YA . B2 AT F4/80 F1 CD11b XURH 1 bl
W WEAN . SRJG , #HE Blank 21 CSFIR (&[]
HE— LA R G 2H 5] CSFIR BB R0, it
ARSI /R, CSFIR ££ CSFIR ™~ /N PM Al
BMDM B 55 B AR (2py = 11. 54, P < 0. 001 520y =
6.17,P<0.01), WK 3,
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Fig.3 The relative expression of CSFIR in PM and BMDM of WT mice and CSFIR*/~ mice(n =3)

**P<0.01,

2.3 CSFIR" - INR#ALAh CSFIR BEAWEIE
KT CSFIRY ~ /NGB BRI, 8
i Western blot #;il] CSFIR ¢ LI . B WE LA B o 20
LU A RSB, SR EY, 5 WTNRA L,
CSFIR" " /NRAEARI 4141 b CSFIR ¥ F i (¢ =
5.662.5.155.6.549, ¥ P <0.01), VL& 4,

3 g

B DA R R/ BRI A 2 D D) RE ) B BEAF 5
TR, Cre/Loxp RGE2E M @R TR/ 28 T
H.o Cre FA M/ T 1Y Loxp {138 1751 (9 V) bR 2 5%
DR DR 25 Pl B DR T SR P T R . Cre
2 P — R T AR P A4 38 kDa iy SA{AE
1, 17 Loxp 37 52 12 B (4 5 S R 3 e 471 el
S 1aj #4513 bp [l ST 51 Fl—> 8 bp #Y 7] B 5 51 14
Jio Cre HLAIMFRENS1E Loxp (7 sl Z M EFT DNA 1]
HVRIE T | DA I S5 B ARS E  DR] PG T 2

*F*P<0.001 vs WT mice.

U JLAE [ A AR CSFIR JER IS HE BT ]
FEERAEAE CSFIR J: DR X FE VAT SR AH G
W5E FEAR I CSFIR KL AT L) 5% 00 v 40 i 19
FEIRN T 5 e 20 81 30 P8 2 Hp o B O
T 2 AR 5 1 I 4 P 4 780, LG A o i
SBRHEHRATT T, 2023 4E[E AR H CSFIR 410 51
JE T RAE B IT O % e R IT Y . R T
CSFIR JEFBIWFSEH , CSFIR JEPR B2k S 80U K
2 ke = X o 28 3B AT 2 R 4 B W A % R TE
CSFIR BN R 2B RN B i sk =, =
HOL#E B AR . LR ERR CSFIR J
DRI AE NG L b e B 283k o - HLEE BE P AIOAE F8 4 1G
iErf CSFIR 9 3k FEAIG, JELAE CSFIR 7K -5 T it
2 CSFIR ZKOF-SEERI " . 9] CSFIR 850
AR 4 4 G 88 00 ., 0355 UK £ 15 Wk 40 L A T 4
J, 72 MARA S 86 v & B CSFIR W] i 3% A8 CD4
2 L P A SR i, A 1o f) R R ) 35 4 A v 0 o
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CSFIR 107
B-actin 43
1.5¢ 20 15
2 I~ 7
= &
n 9 B
O ZE 6
O
S 2 10 T 2 T 5310 T
£ Z £ & s 2
g3 8 51.0F S '§
g =05} T [P o Fosp =
= g~ 0.5 sk =
= g =T =
2 3 3
~ =4
0 -+~ 0 +/— 0 -
WT  CSFIR WT  CSFIR WT  CSFIR

B4 CSFIR7E WT /NRA CSFIR /= NG ZERERE S AE P B A s iR ik B (n =3)
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.

Thl 1 Th2 4346 . EXH CSFIR fHIF 5% H i 4 &
B TERAEPE S CSFIR AT g B B2 30E , A
TSP S0 BN T L JFF I RN R R 2 R Gk R
E SV 5 #E 9 MBS (A1 PR AT B I PRAFESE v, R
ZEIX CSFIR {5556 S 1 25T & BT, A3
FIVAYTARAE TR A aErE L A SRR B /N L PM
5 BMDM ¥j3kik CSFIR H &5 ZAEH; Horh PM
(9 CSFIR {555 S 00 4% 8 1 48 A BAA% 20 JfL 11 55 4
DA% g 240 % g 22 0 45 1) s 1, 11T 5 T 4 A 1Y)
PR CSFIR 15 15 W 20 it 4 7% R IR 745 4%, &
A3 BMDM f 38 58 23 Ak FAT oH Y o PRk A
CSFIR™ ™ /R AT H3 By 52 CSFIR 76 A ] [ I 41
PRI 4 CSFIR FY e %, B UURE R 1 952 95 A5
Y, SR IEERE B RAE IS PR S A sh A A Sl
TERSHE CSFIR ™~ /NGFIN CSFIR L[R2 >
WFFEH , 25 1 SCHR T g E CSFIR 558k s
Kagg e ik, FIFH CSFIRY ™/ RBF9E 3
FLARBLH , T8 7~ 55 AH DB & 8 B Fl
T EIARIT N . ZF LT, ASHIE 5T v
CSFIR" ~ /N 34T PCR ¥ 240 I8 AR F1 Western
blot ZEHi AR 43 H 45 52, I & CSFIR™ ™ /N, A
At CSFIR AHSEHLHI BT SR AL Sh P BRI S
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Construction and gene identification of CSFIR*'~ mice
Zhou Yuanyuan, Liu Chong, Wang Anqi, Zhang Huiru, Qiu Jiaqi, Zhu Mengjuan, Tu Jiajie
(School of Pharmaceutical Sciences, Anhui Medical University, Hefei 230032)

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/6J 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
CSF1R 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 CSFI1R in immune regulation.

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