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(BRI E A2 R, AR RE R S SR it R & 523 =,
FF R AR R P AR A b 5t 7T 38 AU 36 =2, B 5T 100069)

WE  JeJRAE % B 48 (scar-associated macrophage, SAM)ZAT4F 4t T2 A4 L4 i
B )7 (plasminogen, PLG)T 32X 3 E " 40 iR 3R AFSAMA R, B 2o F Huhl i REA A4, Z AP R § B4R
PLGIR S SAM AR AL e ALh] . 9T KK AGIEF . AFEF Yefo ) RATIE /R éxﬂﬂ@éﬁﬁémﬂw Vs
I, IR IHSAM Z & L 5 K B F Kriippel £ B F4(Kriippel-like factor 4, KLF4). 4~ & ) BT
MR IR F A%/ B vk fm e, 4% 0 PLGAL AR ESAMAE 1L, 4% 4% 7 is1RNA/3\f<3V/ﬁ7¥J_U AR/ R
ik B o 4m iR o 09 KLF4, 188 7 X 28 i R A2 Western blothe i & & & A 1 5L, %9% 3¢ A MKLF449 T
tmfe e A, 52 B 5 R F R A-B4% R (real time quantitative polymerase chain reaction, RT-qPCR)#
MmRNAZ X H L. 4 R AP APLGIR S SAMEL (LA F, KLF4% & K-F I+ &, B3 2154 it
A AU R E e F 69 KLF4£A 6895 37 4] PLGIE 2) 49 SAMAEAL, SAMAT &AL E . 3
AL 89 R A, SAMILH) R %3 HSC 7 & fmie s I 49 A8 7) 3 F M KLF43E R A 0] B3Rl 7 SAMAT
EARAAHGE ARG L. 2 EFE, KLFAR Y T PLGHF 49 SAMA R 4444,
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Transcription Factor KLF4 Mediates the Transformation of Scar-Associated
Macrophages Driven by Plasminogen from Bone Marrow-Derived
Monocytes/Macrophages

YANG Lin, YANG Yuanru, LI liying, CHANG Na*

(Department of Cell Biology, Laboratory for Clinical Medicine, Municipal Laboratory for Liver Protection
and Regulation of Regeneration, Capital Medical University, Beijing 100069, China)

Abstract SAM (scar-associated macrophage) plays an important role in liver fibrogenesis. PLG (plasmin-
ogen) drives the transformation of macrophage to SAM, but the underlying mechanism is still unclear. The aim of
this study is to explore the mechanism underlying PLG-driven SAM transformation. scRNA-seq (single-cell RNA
sequencing) data were analyzed. The results showed that transcriptional factor KLF4 (Kriippel-like factor 4) was
highly expressed by SAM. Isolated mouse primary BMDMs (bone marrow-derived monocyte/macrophages) were
treated with PLG to induce SAM transformation. Specific siRNA was used to knock down KLF4 expression in
BMDMs. The protein expression of genes was studied using flow cytometry and Western blot. Immunofluorescence

was employed to study the localization of KLF4. RT-qPCR was used to detect the mRNA expression of genes. The
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results showed that PLG triggered the up-regulation and nuclear localization of KLF4. The knockdown of KLF4 ex-

pression blocked PLG-driven SAM transformation. The expressions of SAM feature/functional genes, the ratio of

SAM, and the ability to induce extracellular matrix prodection by hepatic stellate cells were decreased. The overex-

pression of KLF4 increased SAM feature/functional gene expressions. In conclusion, KLF4 plays an important role

in PLG-driven SAM transformation.
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JEAF A IR AE IR 1 20 . 140 5, dl8ifE
HRH, T EUH SN A M AR e R R e
e, &) SRS . BV /e N b E
RIERGI R, AN EES5H I, E
WG OLN R A 3 e e T )
YHR AR, MR R AR, KRR E SRR A% /B
I 41 Y (bone marrow-derived monocyte/macrophage,
BMDM)# A5 B8 Ik, 25 500E KA 4E40 P,
AR AEAL IS, B R 4E B 3 A o B AN R R R R
KRR RS (= AR R R 1 S B S R0E
JS2ET MRS A, DA K7 2 TGE-BAE 2 B B 7
i3k 4 25 52 R0 A 44k R A2 1 M2 B [ W 40 il ) AT
AR Dy fE ™. JEIRAH OC ELIR 40 il (scar-associated
macrophage, SAM) &1 JLA7E - 2F 4E A6 A )45,
A R BT E RGN BB, 7R IR NS
BT, SAMFEL H BMDM, 3 %5 i /£ 47 44k
X3 301, 3618 CD9. TREM2ZSHSAEFER, IR &
KIEHHFUEE . MHRHPEETRTT . AT 440 s
FE S5 D) e 2 VA G I R R B0, fR4h SR BG 3R B SAM
FA R ARG i (hepatic stellate cell, HSC)iE AL
FEA A M AR AR A B AR R PORS 1 B DT 1
(nonalcoholic steatohepastitis, NASH)H' , SAM#Fx & 5
IRk B, FF5 4R gl br G R DR R0 S IEAH G
I SAMELAL AT L S2 /> BRI AR 4E AL A2 108,
AV T Ok R B 25 R AR SAMH ILAE /D
ST 4Efb 200, B L H BMDM; SAME KA
FNI. LOXL275jfe A ; 4%l )5 (plasminogen,
PLG)& SAMR B Ak (1) L BEOR BN 3, 45 7 M ik /s
B 5 MR 2 O 1) PLG 32 AR R A AT A 2 FH 1 SAMER AL,
D /N BRI N SAM#B R, AR 4 R FE B2 P
{H2 PLG 7 BMDM#% 1Ly SAM AL i A B i,
ARAFR N FL . A TR F B PP R, 455
AN S, MRS PLGRB) SAMAER R EAL i 7)1
Bl o

single-cell RNA sequencing; scar-associated macrophage; plasminogen; Kriippel-like factor 4

1 SRHRNESHE
1.1 FEIR5

FERFHE . RPMI 164055 773 (3£ H Gibeo
~F])s Trizol(2[H Sigma/A#] ). SYBR Green PCR
Master Mix(3€[E Applied Biosystems/A @] ). KLF4 .
SRR (R EE R A PR A F] ). Plasminogen.
FNI1H G PR . LOXL2 ¥ 5 PR (FE1H Abcam
AT ) APCHERCHI CDY B TEREPIIA . FITCHRiCHY
TREM2 H.7d [% $1 44 (32 [E ThermoFisher A &)« B-actin
FyE BEPTLAAR S GAPDHER S FEHi 44 (35 [ Cell Signal-
ingA 7).

1.2 MRIEKRBMDMA 5 B

{5 FH 2HUHE i F15 A0 58 20 gffEPE ICR/N R,
IR IR AR . 8 A mLYE S 2SR
10%(EFR S BORE A M. 1%ER B FH /EE R
() RPMI 1640584557745, K588 N A 4 50 mL
B 70 pmPEMIEEESS, 1200 r/min, 4 °C
BI05 mine I H 10% L9294 1% 95 3 (I RPMI
164058 &3 FRFE H B A, I B T-37 °C. 5% CO4
LG FRAE 15 7R 6~7 R RIAT 45 B K & BUA R /N B
fKBMDM .,

FIT FH S 56 30 0 e 1 # 1s R L K 25 SE B B P H 0
PR, SLIS YR IR RN AL SRR A B R TR I, A
SIS O B BB R R S B S K SIS AW AR I 22
REHAEAEAE S : ABEI-2019-049).

1.3 AHSCZHRERLX-21%5F

LX- 2400 & A 10% 1% /855 E IDMEM
SEa IRt 3B 137 °C. 5% COAM s - i ks 9%
YA EEIA B 90% A AR, HUAL X6 B A K A )
HARIEAT S5 o
1.4 RNARJIZBRANSERTOE R E ER G R N
(RT-qPCR)

21 RN A FI$REBUR F Trizolik:, #4187 i ikt
B 30E . ERBEH ] pg RNABHT R BT, BUEE
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Table 1 Primer sequences
LA FEBI(5'—3")
Gene Sequence (5'—3")
18S rRNA F: GTAACC CGT TGAACC CCATT
R: CCATCC AAT CGG TAG TAG CG
Cd9 F: ATG CCG GTC AAA GGA GGT AG
R: GCC ATA GTC CAATAG CAA GCA
Trem2 F: CTG GAA CCG TCACCATCACTC
R: CGA AAC TCG ATG ACT CCT CGG
Fnl F: ATG TGG ACC CCT CCT GAT AGT
R: GCC CAG TGATTT CAG CAAAGG
LoxI2 F: GGC GCT TCC AGA CAG AGT

R: GAG GCA GGA GCC AAAATG

ACTA2

F: CCC TGAAGT ACC CGATAGAACA

R: GGCAACACGAAG CTCAITG

COLIAI

F: AGG TCC CCC TGG AAA GAA

R: AAT CCT CGA GCA CCC TGA

COL3A1

F: AGC TGG AAA GAG TGG TGA CAG

R: CCT TGA GGA CCAGGAGCAC

cDNAJFRIHEAT QPCRATIN , A5 1) 51 05 51) WL 3% 1 Al
/Ko qPCRIEFF /995 °CHIAEYE 10 min, Fifij5 4%/ 95 °C
15's, 60 °C 1 minfIFE PG40 Farill 45 FFH 18S
rRNABH TR IE, F2 AL SR R A R ik
1.5 Western blot

181 FH RIPAZL AR BRI IR S iR . B &R X
50 pg IR dE AT SR PR O T M 458 A FL Dk K FHE
R A RS PVDFE F . B B S
PVDFJE, 1 FH & 5%/ 9% i TBSZZ b il T
FiRE 1 he 4505 70 BN KLF4 5 50 B2 Bt 44
(1:1 000). FN1H5LFEPLAR (1:5 000). LOXL2H
TEREHIR(1:1 000). GAPDHEA T [ Hi44(1:5 000)
B B-actin B 50 FEHUIA (1:5 000) T 4 °CHEE LK,
FEINAH R —H5 (1:10 000) T = iR BLHEF 1 he
i Odyssey 2L #h 58 49 B A8 2 40 43 4 2% i 1
1B, R B E AT 2m OR % = b, A
GAPDHELB-actinX] H [ 2% [ 3Rk T IE
1.6 RNZHAEAR

i FH 0.25% )R8 ABEH AL 1 miny WAL, JF
] 2% R A B . FBR R 1 10N I 1 ul
PR EL1 43 51 I\ APC-CD9JifA . FITC-TREM2
ok, sl AR PR, 4 CCREEIF A 30 min. ¥Eds
ReE B E FHAEI
1.7 RERN

i 4% % 5 BEE 25 T B 24008 15 min)5

8% 0.5% Triton X-1001) PBSZZ MR R S min.
8 2% BSAT37 °CE 1 h/E, IIAKLF4H 58 BT
K(1:50) T4 °CiEF IR, FFIMAAHR —HT(1:100) T
37 °CH¥E 1 ho I DAPLIEAT Y A% Y o )5 4 FH 2%
DRGNS

1.8 ERAHBENIFF R

P2 f DN AR 43 A B s D AR R A T
HASRTS . 1# F Loupe Browser 78443 #1 H3KELSAM
RN, FHAT TR . FEEAEIL (gene
ontology, GO)73 #1181 https://metascape.org/gp/in-
dex.htmli#f 4T .

1.9 ZiEFE A%

BTG S 56 B0 HE DL 5 £FR UHE R (mean+SEM) 3
7N, K H GraphPad Prism 9% AF X% S2 56 45 B3t 47 4t
VHEEA T, AL LEBCR A Student’s 30, 24
Ab 3 AH 2 18] () 2 e LLRCE de R B R 3R T E 4 b
(One-Way ANOVA), FiRHI&E 4 2 H LR T
P<0.053% R %7 B Gt = Lo

2 HR
2.1 BYHNFLERE RKLFATERFASAMA S
Fik

R TR SAME R AL B 0w HLE, AT E
Jear BT 1 AR IR 2 HT ISR AS 0 I N BRI £ 4
A7 BT A S 5 40 B 1) S 2 B 0 5 Y FRATT AN

5
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A AR SE BT 40 B Bk ik 7 BMDMEAT 43 B 347,
FRE R R IR HFFAE , 28 S T A SAML, A ik
SAM ¢ HAt: BMDM(El 1A). B )5, 3AT10 4T 7 =3
M ) 22 e DR, 50 B SAMIIR) 1 38 22 2k [
(A ZEREH = 1.5, P<0.05N7HiE&brvE )T GO
Hr. GOz HIZM PIEMATHEY , fEHEAHT 10/ GO
B, N N (response to stress)” R T4 i
WNARASSZ BTG, MAE FE DR R A 55 % J7 RS
B Bl R AR AR I FE o <X Ah SRR B 1R R
(regulation of response to external stimulus)” i T 4|
T A0 TR OB o XS AL 2 [ R (response
to chemical)” it | Al LAEAL F BRI , BRI R
KA ST RS BOE A K AL R . X =A
GO% H Wt | -4y, SAMAEFAL IS A2 Hhoxf %
FhAv 0 DR 25 e 2. PR, AT TEFRX = AN GOk H
BEAT 73 A DLR S SAMEBE RLAL AL 1) 73 T AL (] 1B).
X =A% H B8 () 22 R 2R R AT R B A i, 3R
3 BUE R FEHT 44 8 I (amyloid beta precursor protein,
App)~ Cd36F1Kriippel#F [F-4(Kriippel-like factor 4,
KIfH=/NFER (K 1C). Hr, APPAICD36¥ N4 AR
RKIMZREH ; KLFA N1, BA AT EREE
B ThEE . N T [ BH SAMER R FE AL I 4l i N 7 1
BL, FRATTHkIE T KIEAT 098 o 3t 5387 KIFAAE /)N

L BMDMH [ R IATE B, A TR LA SAM = R 1A
KIf4(E1D).
2.2 PLG{E#KLF4ERFRIX

AR, FFE P2 A PLGH 3 237 A, H.
PLG/& % 5 B W 41 i [ M2 B4 5 4b () F B[R 2% 110,
AR A R R B AR SL, TR Kk AR
BMDM H ‘& #648 4F G H 55 2 4005 X 4k, 1K
JFFE 5 52 PLGREMA, AL N SAM. A T [ B KLFATE
SAME R FALHHIE T, AR 7 PLGIE & Bk
YR B 1) SAMEEAL T A b KLF4R R IA 284k . FoA M8
4 pg/L PLGALEE/N R JEABMDM, F£43 51 7-2.5 h.
5 hJ210 hifftSErEA . S5 R AEIHPLGALEE2.5 h
&, BMDMH KLF4[1) 8 K3 BT, FF4efe s
10 h(E2AFNE2B). i tas R 2 s7E PLGIK
& SAM#FEAL SRR | KLF4RE (A 5 A e 4l iz o (-

20).
2.3 EUEBMDMA FIKLF4RIEHIHIPLGIR BN
SAMZERIEE (L

RSk, N TR KLFAZE PLGIR ) SAMZE AU
AL I E T, JRATISE ARy 7 1% siRN AR )% BMDM
FWKLF4% k. 1 KIf4 siRNA% J*BMDM 24 h)5,
BMDM H ] KLF45R 1A 7K F 1 B, R ok 350 26 17 £ 5k
I EKR (K3A). BffE, A8 FH 4 ng/L PLGAEER#:

Response to stress

Response to chemical

external stimulus

]
0 2 4 6 8

(A) (B)
b;« B Mature SAM
« 3 ¥ ! Immature SAM
T ot . | ™ Other BMDM
e ‘:,5‘: o
a w A Regulation of response to
Z LY
4m-n 9
tSNE] =
© ‘ (D)
Response to Regulation of response
stress to external stimulus

App
Cd36
Kif4

Ey

Response to chemical

10 12
—Log, P value
Klif4
e 4.0
) =
.2
g
S,
X
o
o)
1S)
— !
o Lo
Mature Immature Other
SAM SAM BMDM

A: tSSNEEIZ/RBMDM 7S 45 . B: BUASAM S R IBF GO s . C: $hik i GO H Frt & 24K 122 4E . D: KIf41E/N iR BMDM 1

HhELS

A: tSNE plots showed the clusters of BMDM. B: GO analysis of mature SAM highly expressed genes. C: the gene intersection of selected GO terms. D:

the expression of K/f4 in mouse BMDM.

Bl BN LS R B RSAMSRIAKIA
Fig.1 The highly expression of KIf4 in SAMs analyzed by single-cell RNA sequencing data
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(A) (B) 3m
PLG /h 5 _ .
0.>> ) *
cul 25 510 2% 2a .
o, O
<+ = 1=
GAPDHb---I 36 kDa =2
J<
0 -
cul 25 510
PLG /h
(©) Ctrl PLG
KLF4 KLF4/DAPI KLF4 KLF4/DAPI

A: /N BMDMA IKLF4E (R IA TS M . B: KLFARAXRIXEELE R, C: IHPLGAFIBMDM, 5 h)& W4 41 i 3746 M BMDM 1 K LF4 [ 5E 7

%0 KLF4, ¥ {0: DAPL. *P<0.05, 5% B2 b .

A: the protein expression of KLF4. B: the quantify of KLF4 protein level. C: BMDM were treated with PLG for 5 h. The localization of KLF4 was de-
tected in BMDM. Green: KLF4, blue: DAPI. *P<0.05 compared with the Ctrl group.

E2 PLGIRHKLF4ER R
Fig.2 PLG induced the up-regulation of KLF4

(A) (B)g
£ 15 Kif4 % 2.09Cd9 2.0
=) siRNA 25
gg 215 1.5
2810 -+ 2 3
2 KLF4[= —] 53 kDa Z 51.0 1.0 2
o o
£<05 X GAPDH[®===]36kDa E = 5 0.5 z
Eg 28 ' -
=& zE X
S0 g 04+—=== 0 [~
g Ctrl =
©) PLG+SCR siRNA  PLG+K/f4 siRNA
<
_ 100 F485% | 82.63%«d1.20% | 25.84% z
S g0 - . . &
& i o
S 60 .1 3
[é'] S 40 E " v ﬁ' a
2 20 Sed411%|  841%<d9.06% | 63.90%
g 0 = et A

CD9

Ctrl  PLG

»

>

A: KLF4 mRNA KB HRIEE . B: Cd9FI Trem2fmRNAFIEIE DL . C: SRR SAM(CDY TREM2) LL . *P<0.05, 5 Xt fRAL L5

*P<0.05, 5SCR siRNAZ L 45

A: the mRNA and protein expression of KLF4 were detected. B: the mRNA expression of Cd9 and Trem2 were detected. C: flow cytometry was employed
to study the proportion of SAM(CD9'TREM2") cells in BMDM. *P<0.05 compared with the Ctrl group. “P<0.05 compared with the SCR siRNA group.
El3 KLF4Z25PLGIRFNMISAMAEREEL (L
Fig.3 KLF4 was involved in PLG-induced SAM transformation

B Kif4 siRNAB X I siRNA(scramble siRNA, SCR
siRNA)¥) BMDM 5 h, Jf4 3l SAM 1) %6 44 175 1. -
RT-qPCR%; Jt i 7R Kif4 siRNAW] 53] T PLG% %
) SAMAR LR K Cd9. Trem2t)3i% L (K1 3B).

A R 45 SRR AE L PLGAL B 5, BMDM
1 SAM(CD9 TREM2") LU 51l H 15% b Tt %2 80%, 1fij
7E KLFAR0 5 1% L9 R 22 40%( 3C). A 45
B KLF42E PLGIRE) SAME AL HE 2 5
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Ho
2.4 KLF4EUREINE] TPLGIESHISAMINGEEH
=&

BATE— B T SAMINREFE K 1 R IETE I -
BATTEFE FNIFI LOXL2AE 3 SAM I fig 2 R AR
RT-qPCR%5 S 7R PLGEH R34 i 7 BMDM A FrlFil
LoxI2[) mRNAZRIE /K-, T #E KLF4R0E 5 , Frlfl
LoxI2FJmRNAZKF T [ (El4A). HEHFRIZ S5 mRNA
Fik—, fEPLGIE $BMDM# L NSAM 5, FN1AI
LOXL21 & /KT, T Kif4 siRNA#IH] T PLG
HI1E I (14B).

(A)
8 2.5m Ful 2.5+
2 x
25 2.0+ 2.0
5%
2 154 1.54
zZ 2
~® o 1.0 # 1.0+
Ex
2€ 05+ 0.5+
=
Q 0- 0-
= Ctrl PLG
(B) SCR Kif4
SIRNA  siRNA E
Cul PLG Cul PLG -
o}
ENLL o |4 1] 285kDa 2
roxi2 [~ —][=—] 76a 2
£
(o}
GAPDH | % ey | (@ @ | 36kDa <

1070 H.i .

AN, FATIEA I T SAMEB; 77 B iE 2 75 5
HSCH AN E R =42 o FRAT14 AIUSCER T il /oA
ik KLF4) BMDM 5 3% Fili . SAME; 7% i, BE
Jo Al X s s 9% RGN E LX-2, HAEI T LX-2
COLIAI. COL3AI(34N HSCr= A [ 4 g 4 J2 5 ik
SIVRIBE L. 45 R SAME; 7% Fis AL 5,
LX-21COLIAI. COL3A41%i5/KFT+ 5, KLE4RR
BB HHNZIEH (B 4C). XL REHPLGETH
SAME A HSCr=A= 41 fu M £ (1 Dh g, 11 KLF4
R ] Wz D) Re, #F—P R T KLF44£ PLGIS
ISAM R AL A i i B AR T

LoxI2 *

(fold over basal)

Ctrl PLG

LOXL2

3w COLIAI 6= COL3AI

ml Il‘ﬁ_

[ SCR siRNA
B KIf4 siRNA

Relative mRNA expression
(fold over basal)

BMDM SAM
SUP. SUP.

BMDM
SUP. SUP.

SAM

A: FnlF1LoxI2(fmRNAZKIE S #. B: FNIFILOXL2M 4 KA. C: Wi iBMDMELSAME; 77 [i Fi T AL FILX-241 . LX-241 3 o CO-
LI1Al. COL3AIFJmRNA L. *P<0.05, 5CtrlZHBiBMDMK; 7% EiE(BMDM SUP)ZALLLHL. "P<0.05, 5 SCR siRNAALHL#K.
A: the mRNA expression levels of Fn/ and Lox/2 were detected. B: the protein levels of FN1 and LOXL2 were detected by western blot. C: the super-
natant of BMDM or SAM was collected, and used to treated LX-2. The expression of COLIAI and COL3A1 were studied in LX-2 cells. *P<0.05 com-
pared with the Ctrl or BMDM SUP. group. “P<0.05 compared with the SCR siRNA group.
E4 KLF4ERINEISAMINAE
Fig.4 KLF4 knockdown inhibited the functions of SAM
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(A) (B)
12 000 :
g 3
Z ~ 10000 . z
8% 3
=8 8000 =2
<5 <%
Sz 6000 z 8
~ s %_g
El =
s 4002 °F
< li . 3
23
0 ~
©)
5w Fnl 3w LoxI2 %
4

w

[\
i

Relative mRNA expression
(fold over basal)

* o
14

1+
0™ E

Cd9 2.0 5 lrem2
* *
1.5+ 1.5 9
e 1.0 - T
(%
0.5 9 [ ]
0
D)
Kif4 =
Ctrl OE S
w0
B-actin E 43 kDa

A: KIF4HFImRNA R LGN . B: CA9M Trem2HImRNA LA M. C: FnlMLoxI2FImRNA K IAE M. D: FNIAILOXL2K) & [ Rk, *P<0.05,

L% BT UL

A: the mRNA expression of KI/f4. B: the mRNA expression of Cd9 and Trem2. C: the mRNA expression of Fn/ and LoxI2. D: the protein levels of FN1

and LOXL2. *P<0.05 compared with the Ctrl group.

ElS KLF4ZRIAIRHSAMBERE L
Fig.5 KLF4 overexpression promoted the transformation of SAM

2.5 KLF43 R (RFSAMFEREIGE L

e JE, FATH BMDM A 4L T KLF4id R IE R
Fr, 24 hfG AN o 7EAS I 3% B 0R S % (KI5A) ),
PTATV BRI T SAMER EFEK (CA9. Trem2) X Hhfg
BN (Fnl LoxI2)f)ZRik L. 45 R SR KLF4d 3
1KJ5 , SAMAREJE R J2 D e 5E A B mRNAZK - 35 B
& E (B SBATE 5C); HFN1ATLOXL2 /I & H 7K°F
FHiE (KE1SD). PA b &5 SR — PR B KLF4/2 SAM#%
MEAL RS 5% .

3 g

TEARWEF R, FRATR] 540 B 5 55040 7 &
I SR F KLF4 = 30158 T A SAM AT o AR AR S2 g
K YHEPLGIKZIBMDM#L AL ySAMIF L #EH, KLF4
EEARIEKPFE, BHEMEMBZY . 5
PR ek /N BRUF A BMDM A [ KLF4R I8 J5 , PLG i
T SAM bR & 55 R AN 3 B 525 IR 1 3Rk b i e
BMDM#4 4t N SAMH E 7 2.2 R B, SAMi% - 3:HSC
FEAE AN B AN T ) T e 2 BH ; 1 i I8 KLF4 M) F i
7 SAMPRFEFERI AT RE R A )KL . XK KLF4
ESAMEM AN EE S HE,

TEATE T, FRATT B e J sk 5 20 i 0 7 4
SRR =N HES 5 SAME R AL EE I (App-
Cd36 % Kif4). {ERTHIRTEFiH , FATTAUESE PLGH)
JEAZ AR Plg-Rr 2 5 7 SAMIIR AL, #E I, 3R
AT BRI N R AE RS, LU B PLG IS &
SAMERUELAL K 7> F- WL o R IRATER: T 5% H
T KLF4HEATHE— B WF 78 . KLF4SE AL AR T (4R
BT REROR, fE2 ML, iigh Rk, 2
P A0 A A DGR R 7, R SR L TR R A
MR EES 5H I, KLF4E SHUAG I 29
WA S Z R TAII YAZO R 2 — 3,
FE ML JRE A, e BT KLF415 S i 7 i LA
G o4 o B R O RE i U4 4, KLF47E M2
RS REAH A R B R 05 5, fE ML E RN e (3R
KPR 2 N it 5 STAT6WME , KLF4{E ik
T M2AHSCHEPR (1) R FEAM| T 28 ik BRI - 1y = A 1),
FERY TR, 4842 K Diliid KLF4i5 S E VR4 10 A
MR A DI AR 45495 L 4 () 98 0 s B e, AR
by 7 Atk Y2 [ R 3 KILF 440 338 JiR R A 4 28 12 /N A
I /D E BB LR AT ) M2 R AR U7, {H — TG
TR M DT & BT AL B R KLF4 3 3Rk 1) B
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YHHuIRAT T MIREY, it P A % SOE R it — P
o EE 0CE AN PR AR A AR T, R O T v R ZH 2 45
PRI GERE SRS, AHH T, FRATR LK LF4 2 B R
4 17 SAMELAL 1) S B IR 1
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