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[ Abstract]  Objective To establish a cytotoxic T-lymphocyte-associated protein 4 ( CTLA4) humanized mice
model, and to provide an effective mouse model for CTLA4-targeted cancer therapeutic antibody research, development,
and screening. Methods The animal models were established by CRISPR/Cas9 and then analyzed by polymerase chain
reaction ( PCR), reverse transcription-PCR ( RT-PCR ), western blotting, hematoxylin-eosin ( HE ) staining and
fluorescence-activated cell sorting. The mouse melanoma cell line (B16) was injected subcutaneously into CTLA4
humanized mice to observe the anti-tumor effects of intraperitoneal injection of the CTLA4 monoclonal antibody,
ipilimumab. Results  CTLA4-humanized mice could stably express human CTLA4 but not murine CTLA4. CTLA4-
humanized mice survived normally within 6 months after birth, and there were no obvious abnormalities in histopathology
and the immune system. In CTLA4-humanized mice, ipilimumab slowed tumor growth. CTLA4-knockout mice did not

express CTLA4 and died of autoimmune diseases within 3 ~5 weeks after birth. Conclusions CTLA4-humanized and
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CTLA4-knockout mice were established. CTLA4-humanized mice can be used as an animal model for therapeutic antibody-

and CTLA4 gene-related drug experiments.
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YL EEME T bk E 40 B AH OGP IR 4 (ceytotoxic T-
lymphocyte associated protein 4, CTLA4) F1 CD28 J&
FIKTE CDA" F1 CD8" T 241 Jfd i) [ i 32 14, 1 5 Hh =2
AT 30 20 i 2 1 0k A — X fic A, O ELYE T 41
Mg R A AR DI fE, BCAA S CD28 AH H4E
LA T A T 02 (5 5 2, i fic i
5 CTLA4 W AH AR FH AT LAY 5 T 40 i Dy 6 i 4
Wit ERT, A ST Ik B SR IR YT R E A A A
751, CTLA4 2 25 3ot B AIE 1Y 4 93 46 4 A5 A 0 AR 22
— HMT CTLA4 DiBEM B2 7615 21 AR AT AN
I PRAFFZE T #BR) anti-CTLA4 Hiik> & CTLA4 FH¥E
RO AT TORRE IR YT R, AR AN R
CTLA4 HHEA 75.16% ()[R J5 4, B Fr ki H i
PRI anti-CTLA4 TR T LIS IR CTLA4 454 (HAR
S5 RIE CTLA4 22 SO M Rk, 76 1 /N B
PTG R RN 2 S VEDPAN I 5 CTLAG A
TRI /N B T A Y e

K CRISPR/Cas9 1771544 AJR CTLA4 FEH
SRR KGO0 b [ R B /N B U CTLA4
FHBFRIL, CTLAG bR/ NRIEHATE 3 ~ 5 AW
FET-, 1M CTLA4 N J5AL/INERR A IE R, Jd ik Sy Ak
PR A8 1 07 205 N AR B A ok i F
CTLA4 7E N5/ B i F i 22 535 3009 7 I PR
RS YIRS 22 5, I 25 W VAN 1 45
TINAEW.,

1 M5

1.1 ##
1.1.1 SEEEhY

SPF 2% C57BL/6J (MfiPE,3 ~ 4 JH#E,7 ~ 12 ¢,
15 HHEPE, 8 FI#E, 19 ~ 25 g,30 H) & ICR /MR
(MM, 8 ~ 10 F#%,25 ~ 33 g,4 H) L Fdb st
e R AR MR B R AR A PR 2> w] [ SCXK (5T) 2020 -
0004 ) H-FEA It SPF ¥y Bt B A 55 8h 1 15 [ SYXK
(50)2019-0014 ) & IR IR Bh8 , 1R SR8 . R
20 ~ 26%C , 1B JF 40% ~ 70% , ¢ 8 J& 1A BT Lt 12
h:12 h, WFEHIE /N A R E#EEUoK, $ork BRE
TR I 2t i R K AL B O e SR e R
PR W SL s AR TS Y 5 B 4

CTLA4; humanization; gene knockout; mouse

(TACUC) b, #iL#fES >~ BL18003,
112 EZEEF S5

7K Fy @, 38 ) & MEGAshortseript™  T7
Transcription Kit ( Ambion, Aml1354 ); ik 7| &
mMESSAGE mMACHINE™ T7 ULTRA Transcription
Kit ( Ambion, Am1345) , & X 7 %5 %¢ . EasyPure ©
Genomic DNA Kit ( Transgen, EE101-12) ; & H 4%
PCR i 7 & ( Bimake, B45012) , & 4 % % B i .
RIPA 2 (38 =K, PO013B) ; — P Bl (B =
K ,P0256) ; PAGE #E i el ] #5350 50 &2 (12.5%)
(HER/E , PG113) —4/i : CTLA4 ( Abcam , ab134090) , B-
actin( Bioss, bs—0061R) ; —#7 : LI EH i (T2 445,
ZB - 5301) . 40 M &% #%. MEM % 3% J& ( Gibceo,
12571063) ; RPMI 1640 1% 333 ( Gibeo, 11875093 ) ;
6 4 1L 75 ( Gibeo, 10099141C) 7 &% %5 Z ( Gibeo,
15140122) ,CD3 #i#& ( Santa, sc—20047) , RT-PCR;
TRIzol ( Invitrogen, 15596018 ); & ¥ % i /| &
(Thermo, K1682), i 2040 il A . £ 40 iy 24 figt ik
(BD,555899) ; Hif& : CD4-FITC . B220-PE-Cy7 . CD8-
APC. CD11b-APC-Cy7 . NKI. 1-SB436 . CD3-SB702
(Invitrogen) ,

Z i T 15 2k 24 5T 4 ( OMNI, Bead Ruptor 24
Elite) , FL 3k {¥ ( Bio-Rad ) , PCR {¥ ( Hema ) , 4l Jfil 3%
F2%F (Thermo) , Jii UANMIAY (BD FACSAria) , 24U
IKHL AL AR HL(EE Leica) .

1.2 FHi&
12,1 iRtz

(1)sgRNA RIRZARMEE /MR CTLA4 FER A T
BBk 102 X BL ( ENSMUSG00000026011)
EEXRZIERA BT IFA i — X 11 5 RNA (single-guide
RNA, sgRNA)VEFRIH 5 ( L S i 3L ) |, 20 31 o
1 1: GGGTTCAAACACATCTCAAGG ( 4% 1 1R ¥ 51
9 : m-CTLA4-gRNA UP1 :5° -TAGGGGGTTCAAACAC
ATCTCA-3’ #l m-CTLA4-gRNA DOWNI : 5°-
AAACTGAGATGTGTTTGAACCC-3 ) A1 8 & 2.
GAGACTTCTGGAACATGGAGG (A% FR 7 4 M : m-
CTLA4-gRNA UP2: 5’-TAGGGAGACTTCTGGAACA
TGG-3" 1 m-CTLA4-gRNA DOWN2 :5° -AAACCCATG
TTCCAGAAGTCTC-3" ) . X safe it A7 5+, il iy &%
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WA U CTLA4 sgRNA BAAE I 138 k&2 P45
BN B, H Bsa 1Y) pUCS57-sgRNA k48 14
L MEAL , SRS 55 CTLA4 sgRNA XUgE AT 745
P 52 Ol B sgRNA 2 R A H i H &
MEGAshortscript™ T7 Transcription Kit, 18 i< {4 4 %
KM sgRNA,

(2) CAS9 #k 1A #4 7, pST1374-NLS-flag-linker-
Cas9 ZR M H) HRF) & mMESSAGE mMACHINE™ T7
ULTRA Transcription Kit i i & #b % 3¢ i K
Cas9-RNA
1.2.2  WiEst

W55 1) sgRNA 55 Cas9-RNA 1RA, I &
W 4% A B3l sgRNA 20 ng/plL 5 10 ng/pL,
W ROESNE TS T C57 /NRAZAE IR, H ICR M B
Ve 28 32 A K 1 30 J 9 5200 B A A 3] 52 1K Bl
R A IR, SR/ N AR
1.2.3  FERAIYE

NI AR E TR DRI TS, (T
Genomic DNA Kit $ZHUEK 41 DNA MR 4E 75115 85
AT 2 XU K 1 X B 5 149 (b g it b
), 2 X N VEARKE I 51 #9533 24 . M-CTLA4-UP-S .
5’ -CTACCACTGAGCTACATCTATACCTCTGAG-3 |
M-CTLA4-UP-A: 5 ’-GCCACGTGCATTGCTTTG-3 ’
(7 ¥ 1098 bp) Fl M-CTLA4-DOWM-S: 5 -
GGAACCCAGATTTATGTAATTGATCC-3’ , M-CTLA4-
DOWM-A: 5’ -TTATTGGATAGTCAGCTGGTGTGC-3 "
72 (1254 bp) , A LL43 54 I % AR CTLA4 2
PRI %) b 3 RN R 3 5 1 X8R 5190 4 : M-CTLA4-KO-S ;
5’ -AGAAATTATACTCTCCAAGACTCCACG-3" il M-
CTLA4-KO-A: 5 ’-CCTTAAGTCCCAGCTGAGATCC-
30 Al ARG SR CTLA4 JED (i U &4 PCR
WA GIEAT PCR, ¥ ¥ 4 95°C 15 min; (95°C
30 5,60°C 30 s,72°C 2 min) x30 §E¥F;72°C 10 min.,
A 6 x B A EREE MRS, FH 1. 5% W B AR HHEE L
HEATHLIK, HRERS [t /N R PCR =9
oA 727 bp B R B, W/ INELE A TR U CTLA4
B, A5 EA 528 bp MR B /N B A RRR IS Y
CTLA4 BEPH 254 1511 bp A9 BE, /N & AR
LY CTLA4 FEH w0 RS A bR s
() CTLA4 35 PRI JG 1 5% B SE BRL, J0) A 4 de B /)
o (R 2 X AN EARAS I 5 [ B, R4k /N BT AR
PCR /=¥ CTLA4 NJEFEH b RiERis , HRK/NE

B, /IR A A 2% N TR RS TR LA A B E R, R 2
Aok ali A /N A TR e w5 | Pkl o 2256 B
Ji CTLA4 BP0 NRAR A6 /N B

B, BEEUEL 5 2848 1 PCR P24 EAT TA ik,
FEVEATIN 4347, B0 DNA S FBefs 8.
1.2.4  CTLA4 @il KX NTEAL /N B A 5 A o Sk
ez UMl

M AR 5 T B30 3 CTLA4 A B AL /N B 4l &
(CTLA4™") [V E5 55 1= % ( CTLAA™™ ) /N B4t &
(CTLA4™") |[F] 55 Bp A= B ( CTLAA™ ") I A A7 38 AR
FAE, ot CTLA4™"  CTLAA™ ™ /INERI A A7 2R B Ak
FMHAEE 1 A2 6 A,CTLA4™ | CTLA4Y* /N
RUERICSR 2 6 A, IR E W 14 Rid g2
28 K,
1.2.5 Western Blot Kzl CTLA4 F& 4 7 J)§ 1 fifi Hp
SHESS7N

WUG 2 B/ B MEPE CTLA4 A TR AL /N R 46 &
(CTLA4Y") (3 F %) K IL [R5 B A= B ( CTLA4™ ™ ) 45
1R MR bR /N RS (CTLAAT ™) (2 JAlY ) S
[ 65 BPAE R (CTLAA™ ) % 1 H ) g e itigl 21 8 F
WFEERE T A RIPA i W, 1 FH 22 B o F I8 2k 35
JFAHR AR (1, 8 F PAGE 5 i bRk i 7538 7] &
(12.5%) il & e, A& b &L 50 pg, — ¥t
CTLA4(1:2500) il B-actin ( 1 :2000) i F — i s B
WHATHRE, —PrilFHi9(1:5000) .
1.2.6 RT-PCR ( reverse transcription-polymerase
chain reaction , % %% 5% PCR) #;ill] CTLA4 mRNA 7Ef§
SRENESSPN

BURSEEE R CTLAG N EAL /N B4l K H: ]
A 2 W AR A0S H MEM K5 35238 A
10% i 45 135 F 1% T 558 &, 7F 37°C X 5% CO, ¥
i SR, JF ] CD3 Hiik (0.1 pg/mL) Hl 8% 5%
4 d, 53805, H TRIzol 43 B8 RNA, FF08 FH B 5% 5%
AN &R cDNA, R FHIME B & 1 %A
P5 K 1 %/ CTLA4 mRNA #0005 |9y (b 5 05
FERL) | 435 H hCTLA4-F; 5’ -CCCTGCACTCTCCTG
TTTTTTCT-3" , hCTLA4-R: 5’ -TTGATTTCCACTGGA
GGTGCC-3" Al mCTLA4-F. 5’ -CCTTTTGTAGCCCTG
CTCACT-3", mCTLA4-R: 5’ -TTCACTCTGCTTTCAT
TAAAGGTAC-3" , ffFHEF%F N CTLA4 {5199 14
FBOR 273 ASTEERXT i Ad AT ER XN CTLA4 (95
Yy 1 R B R 278 ARFERT
1.2.7 HE J& (kG bk & 240 f 78 41 20 h 19 40 A
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VEFH 4 IS B CTLA4 B /1N BURI [R]85 A Y
/N3 H i CTLA4 AR Ak /N BRUFN [R]85 T A= AL /)N
B, FRZR AR 8 2 24 h DL L, B0 R B K L
W YA, 54T HE 3efa,

1.2.8 T A B AR A /)N BRAME Hi r 45 25 20 B Y
L i)

JE5E B EH W CTLAAY NEL (3 A ) 4 H A
CTLAA™"/NER (3 %) 5 H HAME I 50 WL ( EDTA
P ) (8 20 40 R A v R PR LA M, A4 1
HIA 40 wL PBS + CD4( FITC) .B220( PE-Cy7) .CD8
(APC) . CD11b ( APC-Cy7) . NKI.1 ( SB436) . CD3
(SB702) /NERERFERERIIA A 0.2 pL, HEE 4ACHEE
30 min, PBS % 3 ¥X,1500 r/min &[> 5 min,200 uL
PBS &k, o U85 1 3 =X A0 Ao B e e A i,
FlowJo 35 240 i 3 T He 5 BHPE R IA 5
1.2.9 iy 200 Jfo 400 ff 55

FL B B, 2590 2 D 2R B16 AR IS T 7S i Jieh 9 11
igH , HPFTE R 3558 RPMI 1640 + 10% FBS, 1%
Fi 5 .37°C 5% €O,

1.2.10 g AR Fn

TE CTLAAY" (2T ) A1 CTLA4™ ™ /N R (7 B
T FVESE 5 x 10° 4> B16 B0 K 4, I 7e 40
Mo 5 5 3.5.7 K, I8 T 5O UL K H g
(ipilimumab) % H 100 wg/100 pL PBS, M i il &
AP AR NV = ab>/2, Hirf a B KA,
M b RRAR, A5 14 RAFE/N B, BUM IR 41 28R
&, i GraphPad Prism 5.0 #{F4 M1 80 , £
FORNVEIME £ FRiEZE (x +5) M K000, TE%E
MIRFEH, P< 0. 05 2253 B Wk,

2 #HR

2.1 FRirFEptazE

pUC57-sgRNA KIEZ KL Bsa 1 U] L 11k,
A CTLAG sgRNA XUEE B Rl M R oy 15 2 ik 344
Bsa 1 [ i BRSP4 2R o AH DT T, 9 35 3% 422, WL 24y
## CTLA4 sgRNA KA, 2000 77 55 11E 7 51 1E 4
2.2 CTLA4 &R B ANBEL/NRBHE

RSB R (B 1) B 5 5 19 sgRNA Al
Cas9 mRNA VA J5 8 i W 50 5 1 R 1 41 3] €57
NGO R, B R ICR 2R e, S 4
23 H4hif, BYHL 7 ~ 10 H /MR BUB 44, $E
DNA Jf:3#£47 PCR( & 2a,c,d) . #R#E PCR 45 %, ik
oy AN T B AR B2 19 PCR =9y It 5

PP AU/ CTLA4 JEH FA1 i, 450 8K, 34,5
#,98, 144 23#/ N A FE RO 44,64, 7#, 104,15
#/N A B R o 4 FO AR /N R T# (HE) 5
C57 /NERIEATAAE, A5 4G+ CTLAYY % FO 1L
NI/ 14# (I ) 5 €57 /NRIEIT 2238, 3R 15 24
HF CTLA4Y™ W 725 F B A8 ¥ FARHEA 7 3 R
YerE AR A A RS/ N L CTLA4™ (- 2b) B4l & A
AL/ N CTLAAY (18] 26 ~ g) , 578 A R AL AR,

WT ‘

site 2 R
¥ —
} TGA
{-CTLA4-
< TLA, 783bpT _‘mbp- TRA.707bp T >

H-CTLA4-donor
(s -
argete n

KI

wT Ly 4 = '}—?

lA'RIS}’R Cas9-mediated
targeted integraion

E2 E3 E4
KO —— -
‘ f

11 7E sgRNA Fll Cas9 mRNA B3 5T, /Nl CTLA4 55 —4h
L FHEITY ;0. fl A CTLA4 9 CDS X 5 BGH Poly A 41
19 921 bp FIEHE , I T/ CTLA4 55— 27 1) 4
g IX @7 CTLA4 AR AL /D B b Bl B2 HE AR AR 4 /) Bl
CTLA4 #i—4MNE T RIS X, 57 CTLA4 RFR/N L,

Bl 1 CTLA4 AURAL KR/ U 48
Note. With the participation of sgRNA and Cas9 mRNA, the
first exon of mouse CTLA4 was cut. a. The 921 bp reading frame
composed of the CDS region of human CTLA4 and BGH Poly A
was used to replace the coding region of the first exon of mouse
CTLA4 to establish a humanized CTLA4 mouse. b. The reading
frame did not replace the coding region of the first exon of mouse
CTLA4 and a CTLA4 knockout mouse was established.

Figure 1 Establishment of CTLA4 humanization and

knockout mice

2.3 CTLA4 BB REANBEUNREGZEREETH

AR T CTLA4 5 K /N B 7E AR
G 1AW, mTFMENA &R g&it
T/NRHE S A AF R AR AR Ak, CTLA4™ /MR
eSS 3 ~ S TRWBET: (K 3a), 1 CTLA4Y" /N
6 HNAEKIER , KRAAEIET-(E 3b), CTLA4™
N AR 2 A B AR E 5 R R R A RN B
CTLA4™ FH L, (B 7E 3 ~ 4 JE B R & B3 B AKX T
CTLAG* /N (& 3e), (R 2t 5 /N (& 3e) , T
CTLAA" N E B A TG 6 M HNKRE S5 [F &
CTLA4™ " /N R IEA — S (K] 3d) , AR WL 8 5%,
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hh  hvm mm _H M__hh hm mm H
UP

L :M: Marker(TaKaRa,DL2000) ;H: /K ;1 ~ 23 Jyitsd BATESHOAR AR FOAUMRE S (a, ¢, d) ;—/-: CTLA4 JENFBRAES 7/
B +/-: CTLA4 BERMR 22 A T/ +/+ [P A B/ (b) sh/h; CTLA4 AJEALAEA TN h/m: CTLA4 AVRALZE T/l m/
m: [ EPERY MR (e ~ g) s T4 M-CTLA4-KO 2242 RBR/N L FO X (a) HAR (L) ZERIAL, 514 M-CTLA4-UP (¢, e) Fil M-
CTLA4-DOWM(d, ) 73542 AR/ MR FO AR (e, d) BTAR(e, £) NIREEREAGLE, 654 M-CTLA4-KO %2 AR/ T
BT HAE (g) o
B2 PCR % FOULFAUN R
Note. M. Marker( TaKaRa, DL2000). H. H,0. 1 ~ 23. FO generation mice were generated by microinjection (a, ¢, d). —/-. CTLA4
homozygous mice. +/—. CTLA4 heterogeneous mice. +/+. Wild-type littermate mice (b). h/h. Humanized CTLA4 homozygous mouse. h/m.
Humanized CTLA4 heterogeneous mouse. m/m. Wild-type littermate mice (e ~ g). The primer M-CTLA4-KO was used to identify the
genotypes of knockout mice FO generation (a) and its offspring (b). The primers M-CTLA4-UP (c, e) and M-CTLA4-DOWM (d, f) were
used to identify the insertion position of the human gene in the FO generation (¢, d) and the offspring (e, f) of the CTLA4 humanized mice.
The primer M-CTLA4-KO was used to identify the homozygous mouse (g).
Figure 2 Identify the genotype of the FO generation and offspring mice by PCR

PR —— b
- - CTLA4 ! S s = CTLagwm e » ,, e
g ol | Crrae i ,\% o CTLAS CTLA4 CTLA4

S 60 S K.z e

S ; =

XE o P Kz
E 2 i HE o

43 | :

5 g H L
a % 3 H 3 [) 2 4 6
iof ] () Inf ] ()
Time(weeks) Time(weeks)
C 200 e CTL44* d % T =
- CTLA4" * CTLA4™™ =
v vh

G ] = ocTLay =

=1 o =
= Ch =

\g 210 & gﬂ 2 =
= &2 =

10 =
10 15 20 25 30 ° 2 M s
W 1] () Fof ] ()
Time(weeks) Time(weeks)

T a: CTLA4™ ™ B CTLAG™* /NR LG 6 PRI EAREE CTLAGY /NRAEH )G 3 ~ S FMISET(n = 9) ;b CTLAAY" & CTLA4™ ™ /)N
B4R 6 ANAETRR(n = 7) 5¢:CTLAY™ ™ ] CTLAAY /NI A 28 d IR EAE (L, CTLAA ™~ /NRAE R 14 d R IR K218
(n = 8);d:CTLA4M" K CTLAA™ " /NER M A 6 HNMIET AR (n = 7) 5e:CTLAA™ ™ ] CTLAAY* /N 4 JE ISR BIX 1L
B3 CTLA4 JEPR bR/ BRUAE A7 3R S iR B Ak
Note. a. Survival rate of CTLA4™~ and CTLA4""* mice within 6 weeks of birth. CTLA4™~ mice died within 3 ~ 5 weeks after birth (n = 9). B.
Survival rate of CTLA4"" and CTLA4™™ mice within 6 months of birth (n= 7). c. Weight of CTLA4™~ and CTLA4"* mice within 28 d of
birth. CTLA4™~ mice gain weight slowly after 14 d of birth (n= 8). d. Weight of CTLA4"" and CTLA4™™ mice within 6 months of birth (n=
7). e. Comparison of CTLA4™~ and CTLA4"* mice of 4 weeks old.
Figure 3 Changes of survival rate and weight of CTLA4 knockout mice
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2.4 CTLAA BB REANBEHNMNRALPERR
mRNA Rix

R TR CTLAS B S R A/ B 75 75 2R
H/KF KAz CTLAA MRl NI A BT ~ 2 A
15 /N BB it 145 4T Western Blot, 431 {5 FH i J& S5 i
PE R /N BURT ) CTLAG Bt AR A6 I 26 1 26 38 (A
da) . G5B BN, 1E CTLA4™ /N LAY T4 0 i o
CTLA4 FiBPEmilR

B B R B M S A CTLA4 Btfk o
EXAANBESRIENER, T K ANES /N
Ji CTLA4 %35, ffi ] RT-PCR %5 CTLA4"" /)N ER,
LA ( CD3 Ui il i 4 d) H mRNA £ ik (A
4b) . SR W AR ST R e 1 CTLA4M"
) cDNA, 1 /N ERURR S 5 | Pyt e 4% CTrA4™™
) ¢cDNA , 7] WL CTLA4Y" /INER A R 263k NI CTLA4

HYJ mRNA .
2.5 ANiE CTLA4 EETEEZERK/NR CTLA4
HEA

SCER#RIE , CTLAA™ /NS T E M A &
PEBR AE AR 3 ~ 4 FIPSETM x5 Mg
MIZERALL, HE Yegh SR 8o, Mt F CTrA4™”
/N Sa,e) , CTLA4™ ™ /N FRUA BH HE 9k ELRE 40 i )
Rk L CAna e ) fRE (I Sb,f) o STk
18, CTLA4 mR ] S35l Py J A 7™ 5 JR R 8 R B
M LR B AE CTLA4™ " /N (] Se,g)
CTLAAY" /N (Tl 5d b)) v, e 0045 81 3 £ 200 i 1Y

it Spleen

R, H4a B a ok Z SR, 45 8RRV,
CTLAA" /N FF A IEH 76 6 ™ H WA WEH A
B Geyse ey s K e i 42, A T it =X 48 i AR Az U
T CTLA4A™"FN CTLA4™" /INERAIME I 45 AR i i) L
i, Je BRILANE i B 4L (B2207) \T 4HAf(CD3" |
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Note. m/m. Wild type littermate mouse. h/h. Humanized CTLA4 homozygous mouse. +/+. Wild type littermate mouse. —/~. CTLA4 knockout

homozygous mouse. a. CTLA4 protein expression of spleen and lung in mice detected by Western Blot. b. CTLA4 mRNA expression of spleen in

mice detected by RT-PCR. hCTLA4. Human specific CTLA4 primer. mCTLA4. Mouse specific CTLA4 primer.

Figure 4 Expression of protein and mRNA in CTLA4 knockout and humanized mice
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Note. In CTLA4™~ mice, lymphocytes infiltrated extensively into non-lymphoid tissues (b, f), while in CTLA4**(a, e), CTLA4™™(c, g) and

CTLA4Y"(d, h) mice there was no significant infiltration.

Figure 5 Lymphocyte infiltration in tissues
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Note. m/m. Wild type mouse (n=6). h/h. Humanized CTLA4 homozygous mouse (n=4). a. Proportion of different immune cells in peripheral blood
by flow cytometry. b ~ e. The expression of B220 (b), CD3 (¢), CDI1b (d), NKI1.1 (e) in peripheral blood by flow cytometry.

Figure 6 Proportion of different immune cells in peripheral blood of CTLA4"" mice
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Note. 5 X 10° B16 melanoma cells were injected (s.c.) into CTLA4""(n=8)and CTLA4™™(n=6)mice, and mice were treated (i.p.) with 100
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Figure 7 In CTLA4""mice, ipilimumab induced the malignant proliferation of B16 melanoma
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