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i F et Spil A& DR /D Bl iRy S RIS DA %5 e

RBEG, AR R B AR R, £ 28, sk, X

ME B WEERRRE Spil R RN O 2B H
SRR, SRy 95 o5 SEATL 1) B 24 0 0 A5 T 9 B AL 2 A T
fite AiE  #4E CRISPR/Cas9 7 AR HIFI Cre/LoxP R4,
B H A HE sgRNA FI Donor {4, LA 2 541 i F (Exon 2)
JITLE e S A Ry il B IX 380, 7€ Exon 2 WA 25 5% & W] 1] Loxp
TG K Cas9 & 9. sgRNA Fl Donor Z MR A . 5 iF 5 21
C57BL/6J /IR SZHG IR o, B A 2 A U0 SR 2219 C57BL/6)
BRI E S, 19 ~20 d J53K78 FO R, MR FO /MRS
CSTBL/6J /NRASHD , A3 EIRAE /9 F1 AR Spil ™ * /ML, F1 A%
Spid ™ /N EUMERE [ 3845 Spid "IN Spil ™™ 5 Lyz2-
Cre* /)N B AE e A5 3 Spil ™" /Lyz2-Cre " /N B, T35 3L 5
Spil ™" 2L A F 1 Spil ™/ Lyz2-Cre ™ /N B R B AR R
P Spil FPE AR (KO) /N Spil "™ / Lyz2-Cre ™ /N AT 1 107
AEFI(WT) /N $2H WT A KO /i DNA, PCR $"# J5 35
JIE B IE H, Uk 5 BRI 8 5 Western blot #5101 WT FT KO /)N
G 5 A0 L R L AT B80S 7 B R S R R R -1/ IS
&I(PU ) KB, R PCREFEZRER, KA flox 5]
s 2 B ALY 4G i 220 bp SR R /D R, BRI A R
Spil " el R Lyz2-Cre 514 % A2 B 1 H 700 bp £y
JNEL, FEFE Bl Lyz2-Cre ™ ; Western blot 2582 B 7R, 5 WT 41
A8, KO 21 /N B of U I I 41 e ( BMDMs ) 18 s o7 |
WA (PM) iy PU. 1 ARZRIA (P <0.01) 5T 4hiffd o KO /)
R PU. 1 RiKKF-5H WT /NRZE R TS %2 L PCR
Western blot 45 535 3R W% 2 ¢ 51 Spil KO /)N BRAS 2 12 o
it IR BE R R Spil KO /N, Rk
Fa7R PU. 1 ZE A8 3805 op 9 08 72 AL T BIF 93 4 4L 3 iy 68 7 5k
fit
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> & 1 (spleen focus forming virus proviral integration
oncogene , Spi-1/purine rich box-1, PU. 1) &R 41 H
L5 3 PR S BRI — SR R . A6 Spil
FENALTF 11 SR 7 BEA B bk A0 i 4 &
WA AR EAE . HOoRA T PUL 12 E26 Hefb
RSP e N T 5 — B3, IR G A TE 2 0 N
PR R R0, 5 R AR AN R I A= )2 T e
PU. 1T H A 272 DRI, N-AR 0w 547 — e
TG, C-A I A — > DNA 54450 . H
AR EEACPE T PUL L GBI ST 2 24 Hh e S R GEAH
KA, HAE R GLIE A B S pe tEge s P A9 75 T 4
ATERE . BATHBEFES Y R PUL L 25 2 Fh
B B MG 14 5 e, A 45 28 R A 5 15 2R (rheu-
matoid arthritis, RA) S0P [ B S e IR i 92 Al
R GNELLIEAE , I 1o 52 ) 22 b G 52 41 it 1 2 i
RFL LB I B . SRS AT I g e,
PU. 1 A EL2HE rf) 5 0 290 6 R S 2T 24 A T i 240 Jf o
1) FMS FETS SRR M 3 M I fie 2 5 1Y 2R 14 A A
J&o PU. T 7E2 Fh G 5 40 1 v ) e 5 VE AR F O RA
AL R AL 1T A0 A B AN TR AR AR TR AT . A
# Spil HPIRRER/IN RSS2 B PU. L G5 B
BL S 25 Wy m i I A 2 S TSR
CRISPR/Cas9 # K Fll Cre/LoxP 2 4t #4 # i R i 5+
P Spil PR /N X5 AC T BT R DR R M
IR /KB UE AT 36 UE /N B 45 2R, it — 40
PL PU. T 38 i BB A 25 M F 5 S (H L DA TR 3y
Yol

1 #MR5ETZE

L1 R Spil ™ NGO (RM) £
PHA BRA AR A H 38 5 Ly22-Cre " /)N U 228 7
B, APV AR S : SCXK (95) 2018-0003 , 5240 5 4)
M AT R B A7 e PR 25 BB 5 BT 3 ) S 3 A2 B 2
DA A8 B A e 5 Oy PZ-2022-023, Ff AL
BEBL A7 i R 24 BB BT sl ) 2 56 v O JC e SE
JEAR LR Bl s ) 77 BB

1.2 EE#P GenCrispr NLS-Cas9-EGFP Nucle-
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ase (1 5% 4 W 5t AR W) BHEE, 175 : 203393 ) 5 sgRNA |
Donor A& 1 T (TR M) AP RHECA PR 75 1
2 Il [ V5 AR 1 IR 1 K ( pregnant mare serum gonado-
tropin, PMSG) (I L R R H R A, ] 5.
HOR-272) ; A\ &% & IR 4 I3 £ ( human chorionic
gonadotropin , HCG) (I ¥ 3 e A= B A BR A W]
5 YLY0803 ) ; M16 %% 37 3 ( 2 [H Sigma-Aldrich
INTEL B2 5 M7292) 52 x HotStrat Tag PCR Master
Mix .50 x TAE Buffer Gelred #%24¢ %} 10 000 x 100
bp Ladder DNA Marker ( Jt 5t i 7 8B P HARA FRZ
] 455 MT205 . EL102-01 (EL108 MD112) ; Bt 5 ki
Agarose ( f [ BioFroxx 2\ #, %% 5 : 1110GR100 ) ;
RPMI 1640 5553 (@ IS A YIRHA FRA A, 52
*5-:C3010-0500) ; R +h 22 v PBS pH7. 2 ( L i
B AR B A A BR A ), 575 : B31OK]) ; Western
blot T4 : Anti-PU. 1/Spil HiiA (9L [E Abcam 2\ H],
1542 ab230336 ) ; B-actin HL{A ( 2% [ Affinity 23 7,
BT5 #T0022 ) 5 AR A 28010 1y Tl A1 06K 2 A L - BT A
IgG (H + L) BRI 48010 Wy T 16 2 AL 2B/ B
IeG(H + L) (R =EAYHEARFRAA, 585
SA00001-2 ,.SA00001-1)

1.3 FE/F CO, HFM ( LI MIRIESARA
A, RS PO0A) s 96 5E it PCR A (BTN IR
IEA R A, 85 T20) 5 Z2 DO RE/K - Ha Uk 1 ( |
R EEFHE A R A v, #45: HE-120) ; Tanon 1600
)4 H B E BRI R GE (i RBERHCA PR
N, 5 . Tanon 1600)

1.4 7%

1.4.1  Spil™ " g M HR4E Spil Gene ID
(20375 ) /NN P 805 B, I Spil JEPIAT S
AN SRAS MR Spil KL RS54, HERF EHRES 2 5
HME T (Exon 2) BT 7E [ 5% 5 A Ry w Bk X dsl . 1) ]
CRISPR/ Cas9 $i AR Xt Spil R HE1TH08E: , 76 Exon 2
PR T8 R 1) Loxp JTAF . A1 26 [ bR A B 12
& CRISPR Design #/4: (http ;//crispr. mit. edu ) & 1]
i & 15 2 — XF %6 5 RNA ( single guide RNA,
seRNA) , [l eRNAT ( GAGTGAGTCTCCACGGCTTT)
1 ¢RNA2 ( AGGTCGAGCTCCGCGCTCCC ), # ¥
sgRNA JFHI BT i Donor ifA . fiii 10 H 3 ~
4 J& C57TBL/6 MEEL, 4T S TU PMSG .46 ~48 h J5
TESE S TU HCG 114 HCG 12 h J5 K Bl 5 i 4E 1
AR BRI, 107 M RS20 5 T RS E B AR At
N BRSO S RG B, TR 37 CHER S % 1Y CO,

B P45 FH 1430 ng/pl Cas9 2B 1 2 pmol/ul 0
] Spil KEPH A4 seRNA F1 15 ng/wl &4 Loxp 3 15 1Y
Donor Ht {4 2418 5 14 WA 46 3] CSTBL/6J /Bl
AISZAE IR, IS Hh T 280 AS2RG I R B e BE Y
ZHRGINFE R ) M16 B F2 B op, I IA 37 CHEIL S
%K) CO, FiFRAEMN, 197 0.5 ~ 1 h J5 #EAT 548 5 &
SR Y AT & B LS RS B 25 LS 2 B RO BRI
TREEZA B B, B8 1L 32 05 U0 i 242 /9 CSTBL/6)
BB b R A 10 HARAE R, 19 ~20 d J5 3K
5 FO AR KB FO AR (Spil ™ ™) /N C5TBL/
6J /NI, A3 FIRAE Y F1AR Spil ™ " /MR
1.4.2  Spil™"/Lyz2-Cre* )N R 343 ¥ Spil™*
JNEUME HE 38 168 Spil™ ™ N L Spil ™1 5
Lyz2-Cre " /NERASIE, 15 3 Spil ™™ * /Lyz2-Cre * /N,
45 Spil™ * /Ly22-Cre* NS Spil ™ " SE S A
F| Spil """/ Lyz2-Cre * /NER AN Spil """/ Lyz2 — Cre
INE. Spil "'/ Lyz2 — Cre™ /N My B8 2 45 S 1
Spil % G B /D B ( myeloid-specific Spil knockout
mice, KO /NR,) 5 Spil ﬂox/ﬂ"X/LyZZ—(hre “ N RAE N B A
B (wild type mice, WT) /Mo

1.4.3 PCR %% Spil™ " # KO ) R A B  BIHL
/N 3 mm, B FJC DNA 754449 1.5 ml EP
BLRSCEP A S0 pl B R [ 25 mmol/L
NaOH,0. 2 mmol/L. EDTA(pH =8.0) 1,95 CIzi%1E
4R ¥ 30 min, 3 000 r/min 0> 5 min JFHIA 50
wl[4 mmol/L Tris-Hel ZZupik (pH =8.0) ], T i
Bl LR IF LA, 3 000 t/min B0 5
min , W B F WK 208 EP A S DNA BERR
PCR 3% SOBLAR R - DNA BAR 2l IE S 1) 51 4145 1
wl (10 wmol/L) .2 x HotStrat Taq PCR Master Mix
12.5 wl, KB§FIRANT 2 25 wl, o LoxP B[R 7Y
% € 1IFE | 5 ¥: 5’ -GTGTGGACATGTGAGAGT-
GAGTCT3" ,J% 78] 5" -TCTCTTATTATCCACTG-
CACCGTT-3" 5 Lyz2-Cre JE[F B 98 5 IE 101 51 4.5 -
CCCAGAAATGCCAGATTACG-3’ | Jz [\ 5[4).5  -CT-
TGGGCTGCCAGAATTTCTC-3’ , PCR ¥ #2 . 94
C P 3 min;94 °C A8 30 5,60 CiR k 35,72
CHEN 35 5,35 MEFF;72 C 5 min Z kN, B
NERHEERC LK : B 1. 2 ¢ BRARWETS T 60 ml 1 x TAE
D IO 3 U TR YR HS A 10 pl #%
PR YR}, B AR FLBE R S A5 B IS BERS . B 10 ul
PCR "4 7% 5 pl DNA Marker #E47H13k,120 V,
30 min, fij Tanon 1600 F %14 H ghEEN K15 73 £
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GO UG IR AT o

1.4.4 DR emmies s DNREEIEIEHT5 %
FEIHBE , B I AR, T A= B AR 7K o s -1 2
e, 400 7 3 i R 25 AR AF IR, 1 500 o/min B0 5
min, 7 3, A 10 ng/ml M-CSF (1) 1640 ¥ 3%
B BER T d ARG E BRI EL W0 Y (bone marrow-
derived macrophages, BMDMs ) ; 57 J- /)N B 35 57 i
FH 1 S e A BB R £h 2% p i ( phosphate buffered so-
lution PBS) 20 6 ~8 ml 1 AN, 5 min J5 FFUIRRHEE
P IS, 1 ml AR, 1 500 v/ min B0
5 min FF b PR A I DAL E W 4R S ( peritoneal
macrophage , PM ) ; 55t i Jit 5 4 0T 85 , 240 0 07 o0 008
BLOF EIEBPAT R T 4

1.4.5 Western blot #] PU. 1 2k K-+ BHE
ti ) BMDMs \PM U i T 40 i il 5 1802 A A i
A7 BRI Tk e 5 TS LYK, B 6, e PAT 3 St AT VR A
B PU.1(1:1000) A2 N2 B-Actin(1 : 10 000)
Pl 4 CHEF I, VIR 2258 B 19—t , 700 &
T 35 AT R 1 AR o S A BB T2 R L =BT A
IgG(H +L) (1 : 100 000 ) FlBRAL ) 4601 1y Tl 3 6 o5
ALAEHTN L TgG(H + L) (12100 000) , = 50 &
2 h, PERER LR B P, R B,

1.5 Sit=4E K GraphPad Prism 8 #{} i
TPBAEHT TR R DL x £ s R, 4100 L HCR
ThSTREAR ¢ #5568, DA P <0.05 AERESHRITFE X,

2 HR

2.1 Spil™™ NBRBRETER R
CRISPR/Cas9 A 4 48 F A Spil ™+ /N LoxP
PLEICE T Spid FEDR Exon2 DX I8 9 1], 44) 2 5 W
& 1, Spid ™™ 35 P 7 /N B Pl Spad ™ J D9 780 /N B
THEME B 52 ARG, 2R 1T flox 51 4 %6 i I 3 3 220
bp %5 I/ NEIE DR Bl Spil "™ i AN 1

5' 3
Wy AR Y S A B R
5' 2 3V
[F] Y5 2 4H B A
5' 3
H AR 5L R
5' ‘ 3
Cref 4 )5

:Cas9/gRNA SR :LoxPAi7 A5 :cKOX 35

1 Spil ™0\ B kg S W

159 bp Z5HF (/N ERIE R BN Spil ™+ 4l i1, [l
#8220 bp A 159 bp 5 /N B A AL
Spil ™ AT (L 2) o SRR Spil " /N
AR

2.2 KONMZRRKBREEER MG KO KK
RN, B 56K Spil ™" 5 Lyz2-Cre * /NS L HRAG
Spil "™ * /Lyz2-Cre " /N, FR¥F 5 Spil ™™ 2L,
A KO FEF RN . PCR %@ 45 R oK, R
FH flox 514 % 5 BHXY™ 15 i 220 bp 547 1Y /)N BUEE
PIRLA Spil "' i F R Lyz2-Cre 5| 4 % 5 i}
AIY G 700 bp A/ EREE R RN Lyz2-Cre ™, TG 5%
/N BRI R Lyz2-Cre ™ (B]2)

a b_ ¢ i

flox
—220 bp
— 159 bp
Lyz2-Cre — 700 bp

B2 Spi1™ NEEFn Spil 1Y/ Lyz2-Cret INREEBILE
a; Spil "V /[y2-Cre* 5 by Spil */* /Lyz2-Cre’; c: water; d;
DNA Marker

2.3 KO/ReEEHMmdh PU.1MRIE 58 WT
F1 KO /NELf BMDMs . PM F1 i it T 20 g, Western
blot #5i PU. 1 ik, 45 R B7x, 5 WT 4 %, KO
ZH/NEL BMDMs 1 PU. 1 A~k (P <0.001) ;PM
PU. 1 ARFEE(P <0.001) ;T Zififih PU. 1 FikK
5 WT /N ZERTG AR L (E 3) . RUIBER
Rk Spid FEPRRRER /N BRAG B

3 g

1T A PR R R 15 AR T il 52 36 F 5 v ) 32 B
FH AR AL R B o A v o S 80N BUR AR EOE T
FRAFIESE D RRBR B AR 5 B DN BRER R AR L AR A
WL A UL S A S iz B TR S, R T
Cre-loxP ZG¢ 1) S5 AFERE DR R/ BRE i /) BUIE
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BMDMs PM T4H
WT KO WT KO WT KO ku
PU.1 31
B-actin 43
_ BMDMs 150 PM THi
i 15 i i 1
= 1.0f] = 10f = Lo
z z z
Co5t T 0.5F 0 0.5H
s s s
=¥ 0 1 1 =¥ 1 1 =9 0
WT KO WT KO WT KO

3 /MR PU1RIERIELE
5 WT & * = P <0.001

B Y ) IO R 7R 5 1 40 TV AE T 5 B PR 2
RESEAL T AT RE
LoxP [ 41J& MR I e i 18 P I B 4 v & B
K& 34 bp BYBEELFS, HIPIS 13 bp 1Y S ] 4
JFEF R 8 bp (I F 4R o Cre T AT
DAE S FO 40 i A 55 PR 5 DNA- | ) LoxP J7 51,
FERLE A 751 Z 18] 9 96 FR A S AN [] 1) e e P
F S o W JH Cre-LoxP 2 48 1 1 2% P 35 R it
B/, TR AT LoxP 81 Y H AP 2848
/NI LA Cre WL R O FE BE DY) Cre /B, 4%
PAF/IN BR AR S I 22 0 1 P 45 380 48 i o4 ] sf A7 7E Cre
T [ FE AT LoxP J 51 9 /8 B, 38 2o 25 7 1 3
Cre B WIS AN LoxP J7 5145 S M U3, N B
AR P e PR i PR B, DT 8 S0 2% AP e 6 R et
INERR R
ARSLE B SGH T CRISPR Design T A, 45 &
Spil Gene ID(20375) /IR 3% H 4 e 54 L, 0T
%f Exon2 i) sgRNA , R seRNA 541 % 31 Donor
UK 4 Cas9 HE U FIHFE AT Y sgRNA DA K 4lifh )5
(1) Donor 20K - B f3TE 5 B 32 45 00 b, Bl i i
IR BB s U™ 4 FO X, Bea ¥ Tk FO
5 CSTBL/6) S ML 4R AR5 (9 F1 AR Spil ™" /s
B, FL AR/ B2 T 4 52 45 31 Spad ™ N L H
Spid "IN S A BRI R R Cre FERY
Lyz2-Cre ™ /)N FR 22 32 3k 15 Spil ﬂox”/LyzZ—Cre TNER,
FHE L Spil V™ N B 2k 5 B AT KA Spil V™
Lyz2-Cre ™ /MR o

Fek 1 PU. L XS Z Py B 40 ML A9 20 fL A0 D fig

ST AR BT 40 L9 B G A S
e M A B e M e R T AR
L5 200 i DA 58 R AL AN A AR B E26 F5 1L 4 S+
PEH T PUL T YR IE N PU. 1 kb 30
B AR ML E G IR 2 31 . PUL T S5
2402 TL-1 i R RERE PR, 6 28 AE I B0 8] 3 5 3
1fil T 4H M ( hemopoietic stem cell , HSC) J& #4715 3 A 1M
SRR R GExT KR £ B RO o FE B G
PEZRA R CTT 28, PUL 1 AT B 42 ) L W 4
JHL BT A A i 400 i v 1Y FMS A % 2 PR U g 3
MR IE ST R KA KR, Rk, Wyt Spil JE
PRI R /N BROR 780 BB PUL 1 A4 95 BRAE R ML S 24
PrRE s B R S

25 LR AW 8 A T AR R vk Spil
FEP RN B, TR PUL L AR B B 59 PE R
R fivgeg b /R RIS 2 11 sh My B AL BL il
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Construction and gene identification of

myeloid-specific Spil knockout mice
Wu Xuming, Wang Huihui, Zhu Xiangling, Zhou Yuanyuan, Wang Angi, Zhang Huiru, Liu Chong, Tu Jiajie
(Institute of Clinical Pharmacology of Anhui Medical University, Hefei 230032)

Abstract Objective To construct myeloid-specific Spil gene knockout mice and analyze their genotypes, so as to
provide animal model basis for the study of pathological mechanism of diseases and drug targets. Methods  Ac-
cording to the principle of CRISPR/Cas9 technology and Cre/LoxP system, sgRNA and Donor vectors were de-
signed and constructed. The transcript of Exon 2 (Exon 2) was used as the knockout region, and Loxp elements
were placed on both sides of Exon 2. Cas9 protein, sgRNA and Donor vector were mixed and microinjected into the
fertilized eggs of C57BL/6J mice, the fertilized eggs were transplanted into the uterus of C57BL/6] pregnant female
mice, and FO generation was obtained after 19 ~20 days. Positive FO mice were mated with C57BL/6] mice to ob-
tain stable F1 Spil"™* mice. Spil™* mice of F1 generation were selfed to obtain Spil""™ mice. Spil"™" mated
with Lyz2-Cre* mice to obtain Spil"*/Lyz2-Cre” mice, and then mated with Spil™" the Spil"""/Lyz2-
Cre " mice were myeloid-specific Spil gene knockout (KO) mice. Spil"™™"*/Lyz2-cre” mice were used as wild-
type (WT)mice. DNA of WT and KO mice was extracted, and the genotypes were identified by agarose gel electro-
phoresis after PCR amplification. Western blot was used to detect the expression of spleen focus forming virus provi-
ral integration oncogene, Spi — 1/purine rich box — 1 (PU. 1) in immune cells of WT and KO mice. Results The
results of PCR identification showed that the genotype of mice with only 220 bp amplified by flox primer was
Spil "™ homozygote , and the genotype of mice with 700 bp amplified by Lyz2-Cre primer was Lyz2-Cre *. Western
blot showed that compared with WT group, the protein PU. 1 was not expressed in bone marrow-derived macropha-
ges (BMDMs) and peritoneal macrophages (PM) in KO group (P <0.01). There was no significant difference of
statistics in the expression level of PU. 1 in T cells between KO mice and WT mice. The results of PCR and West-
ern blot showed that myeloid-specific Spi/ KO mice were successfully constructed. Conclusion The myeloid-spe-
cific Spil gene KO mice are successfully constructed and identified, which provides animal model basis for further
revealing the potential mechanism of PU. 1 inimmune regulation.

Key words myeloid-specific; Spil ; gene knockout; CRISPR/Cas9; Cre/Lox; PCR; Western blot



