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FMAFRETHE AR /NERPUIMKLF7EBHEEH

% BHE KSE EE 44 F44 BETT
G M R K2 AR 5 R B, 57551 7K 161006)

TWE  PUIMKLF7RRE S /N AL T e kR B A XMW, EFTIE etz d, M
A~ 45 B F FR 9T vA 8 it 49 | PPARYH) R A A R BE T s, R 2 T A EE G KPAEAE
B FEHR. AT IEPUIAKLETARTIE I ta i 04 % 2, AP R A T £ 20 & 1% K IKpECFP-
N1-PU.142pEYFP-N1-KLF7, B0t 45 4 23T3-LIATIE By e/ & 7 . AR O R A B4R, LK
3|PU.142KLF7%& & 4 T 42 T3T3-L1%m ez . R K3k 48 = 45 45 (fluorescence resonance energy
transfer, FRET) %% 3 447 2 &, PU.1AKLF7= 18 4 B 2 69 fe & L3k 4845, KB4 RIE %, PU. 1A=
KLF7 18 4 42 A 36940 ZAR R X &, 4 BE W £ s 60 AR HULH B 0 3R B34,

KR pOtREE R, PULL, KLF7, 3T3-L1

The Study of Mouse PU.1 and KLF7 Protein Interaction by FRET Technology

LI Wen, SHAO Shuli, ZHANG Zhenzhu, TAN Ming, JIN Zhao, LI Jinwei, SUN Yingning*
(College of Life Science and Agriculture and Forestry, Qigihar University, Qigihar 161006, China)

Abstract The expressions of PU.I and KLF7 genes are significantly positively correlated in multiple tis-
sues. Both the two transcription factors inhibit adipogenesis through repressing PPARy expression during preadi-
pocyte differentiation. However, little is known about their interaction. To verify the relationship between PU.1 and
KLF7 in preadipocytes, in the present study, recombinant overexpression vector pECFP-PU.1 and pEYFP-KLF7
were constructed and transfected into 3T3-L1 cell lines. Laser confocal microscope was used to observe their co-
localization in the nuclei of 3T3-L1 cell lines. The FRET (fluorescence resonance energy transfer) analysis revealed
a significant energy resonance transfer between PU.1 and KLF7. These results confirm that there is a direct interac-
tion between PU.1 and KLF7, which provides a new idea for the mechanism of regulating adipogenesis.

Keywords fluorescence resonance energy transfer; PU.1; KLF7; 3T3-L1
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R

TR it 1t O 5% 381 A4 L A ) i DR R 0 L B
FUs 7T IR EAE, H 2520 7R85/ T10.0 nmibf,
A LSR5 e B i R R 2 AR

PU.1 /& ETS(E26-transformation-specific) % 5%
THFIGRR, AL G A A5 BE FR L 1)
B SRUOPI MG IR SR A ) R R
S5 R AEThBE . KLF7(Kriippel-like factor) AyKriip-
pel B % 55 [ -1 5K (Kriippel like factor, KLF)f§ 52!,
[T IR T S A, AR U RN LR %
PR NS, HRE L AN, i RGR BUIRE
FEALTT RGPS AW AR R AR AR

FENH LAV IR Wi % BOS 2, % SR 7 PULLAI
KLF73%) 6 18 42 657 g 0 4 B oAb . 258 =5 mir ik 9
g B R, 16 A5 A0 AR 7 4 A 21k AN IR IR R R
R AR, SR A A S AEAEA LA AR R
TEPY, AW FTLA3T3-L1HTHE 74 RO TRt &, 857
pECFP-N1-PU.1 flpEYFP-N1-KLF7J§i i ] i 32 15 14
R, I EOLIL R A BB S B e AL, R
FRETH A 73 B 56 11E 19 F 2 1 2 (6] 47 £E e B LR 7%
BIG . AW TR FL VNG DT B 43 F-HL
il S HE B A, R A s HI IR i DR 42
%,

1 #RA7E

1.1 #
111 KA PBREIEAZER N UIEEIY FHNEBAEY) A

F]; TG YRR AR ORI B AT L BT R A
DNA [FCR 7 & 0 H R AR AR R A ) 108

%=1

S G ExFect20005% Y4 ik /). — 5 ik o B il 7]
F H Vazyme A 7; Trizolifk 71 & H TaKaRa /A #;
1 7R EDMEMIW 4 2 [ Gibeo A 75 B4R MLiE I 1 LA
tt %1 Biological IndustriesA 7]; 5 2 % —5E 8 X IH W
(P/S)IH H 3B = RAEMFAREIR A
112 #ARL5mA  pECFP-NI1pEYFP-N1Jii fi
I R RAE RS A IR A F]; p)CMV-Myc-KLF7
JpCMV-HA-PU.1E A A A 258 25 B A7 . /N3 T3-
L1AT AR 40 B & i AR bR R 22 B Rt 23 R 2 B
B
1.2 PCRY R4

R 488 52 536 =5 A {2 1Y p)CMV-Myc-KLF7 &
pCMV-HA-PU.1# 44 J7 %], #] F Primer Premier 5.01%
11 51 ¥1PU.1-clone. KLF7-clone(1), X FH 7€ I7] 7 &
(77 R, 514 B AT 15 bp ki A5 I Bk P
Hlo PASZIG = AT IR 2 [ pCMV-Myc-KLF7 & pCMV-
HA-PU. 18 A N BEAR , {6 H = Ok 2158 & % Phanta®
Max Super-Fidelity DNA Polymerase (Vazyme)it4T
PCRY 1, Mk %25 pL: B TSI &1 uL,
0.5 uLEf¥, 0.5 uL dNTP Mix, 12.5 uL Buffer, 2.5 puL
FLHRDNA, 7 uL ddH,0. PCRIX 3 4% 4 N: 95 °CTHi
530 s; 95 °CARPELS 5, 54.5 °CIR K15 s(FXt 514
BIaTE ML B N H R BY), 72 °CAEHT] min,
30MEIR; 72 °CEALEHS min. PCRAZ4)HLHK G, K
FH 35738 B M R TR DN A (R AR ) RIS ) S AT 404k
1.3 FES5%K

{55 FH — 2 7 B i 7] & ClonExpress®{t.One Step
Cloning Kit(Vazyme)#4 & # 2H Jii KipECFP-N1-PU.1

51451

Table 1 Primer sequences

SE[H 45 FEI(5'—3)
Gene name Sequences (5'—3")
PU.1-clone F: cta ccg gac tca gat CTC GAG ATG TAC CCA TAC GAT GTT CCA GAT TAC
R: cga ctg cag aat tcg AAG CTT GTG GGG CGG GAG GCG C
KLF7-clone F: cta ccg gac tca gat CTC GAG ATG GCA TCA ATG CAG AAG CTG A
R: cga ctg cag aat tcg AAG CTT GAT ATG TCT CTT CAT ATG GAG CGC
PU.1-qPCR F: GAG CTA TAC CAA CGT CCA ATG
R: GTG CGG AGA AAT CCC AGT
KLF7-qPCR F: TGT CCA CGA CAC CGG CTAC
R: CAG TCC AAG TCC TCA CCA AAG
PPARy-qPCR F: TGC TGT TAT GGG TGAAAC TCT

R: CGC TTG ATG TCA AAG GAATGC

The lower case letters are homologous arms, the underscores are restriction sites, and the upper case letters are primer sequences.
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MIpEYFP-N1-KLF7, i #:4k % °4: 4 uL 5% CE buffer.
1 uL PCRAEHIEEN T BY) 3 pLZR AL # k. 2 uL
Exnase II, 10 uL ddH,O. PCRy=#) 5" Fl 3" R b #R &
A R A s B AR P A s A ity EL N X 1) 7 1)
(15~20 bp), %7 HIREAE B 19 Bl 5| NGt A mofE
AR ARG . ORI SS, PRI R VK 24 mL LBY;
FME T HHERPLM)H, 37 °C. 200 r/mindE K Er
7710 h, {5 5K DNA /N B 551 B (ORAR) % 76l 4 T
BEAT FORLAh A, F B0 S Ul B B4 . B ks
2R MER AR YRR A PR A R T I 7 45 5E
1.4 ‘MpatEFRSEE 4

W3T3-L1FTE T4 & 137 °C. 5% CO:: 5%
b, 7R85 A 10%6 4 L5 FIDMEMB: 77 F: i 5 77
FE AR H520%~30%4H J B2 N\ #7106 35 58 fi 55 9%
MIFAN B FR AL 222 mL4k S8 97 . M BWOLILE
FERE IR FR6 hEld 55, W52 4H M 5 BE 175 15 I F10
SEAHAARIR .

FRE3T3-L1HT G 7 40 B I A 1K 65%~70% 0 i3E
17 ¥ %, T FExFect20005% 4 i 711K 4 $2 3843 5 N
R pECFP-N1. pEYFP-N1LL & #) 2 5 2 1
pECFP-N1-PU.1 #l pEYFP-N1-KLF7%: 4% % 3T3-L1
ARG T4 . #5424 )56 h, 5 3% NDulbeccorfl K
10% DMEMH 4k 82315 7%, % 4448 hfg i 0L 3L &
£ I8 k5 (74 5 SPS, Leica) M 22,
1.5 Western blot

A pCMV-HA. pCMV-Mycbl & B4R Fi
pCMV-HA-PU.1 }2pCMV-Myc-KLF7[% i %% 4% $1|3T3-
L1440, % 4448 hj AR 4 . 7E6FLAR  in N2
60 mL/AL, B 10K F2#30 min, 72245, 4
o5 JIE] R 4R, 4 °C. 12 000 r/min»5 min, ¥ _E
TR 2T O, NN FREZR M, & 55 min.
AFEJE, 50 VEL K30 min, 5120 VEELJK75 min,
150 mA¥ 50 min. =BT hJE, F50 0 % i 07
Hanti-KLF7(F 10 B & 2B Y BH A BR 2 &) 8lanti-
PU.1HL4A(Cell Signaling Technology) 2 h(#i B Lt 41
1:1 000), —Hi(FRELLAHI1:2 000)(LI-COR) = iR i &
1 h, A5 % Z=PVDFE. i —Ht. ZHERBE
30 min, E A E A1 h, 4 °CHi¥ & anti-B-actin GE 2= K)
SHRFEREELBI1:1 000)id 1, EiFE ikt
$11:5 000), PBSIE V41X, 5 min/IX, SR )5 % EPVDFJ#
1.6 SRNARZE. KR¥FFRKRT-PCR

1.6.1 3T3-L1TAS 5 ol ERNARIR R R AR BT

3T3-L1#T i W 4 i 704k, 73 7280, 3. 5. 74114
RIZHRNA. S RNA$EHUE ] Trizol(TaKaRa)i% ™,

J % 5% % W HiScript® 11 Q Select RT SuperMix
for qPCR (+gDNA wiper, Vazyme) ¥t i 5#E. H%6
ZBRFERIZHIIDNA, NVAKZR Y 0.5 pgiRNA, 2 uL
4x gDNA wipe Mix, f# I ARNase free ddH,O %2 & {4
RN8 pL. iRk R BRI R ERITIRS], 42 °C
K2 mine SRS [A) Bk e Rk R R B I
2 uL 5% HiScript® IT qRT SuperMix II, F A5 FT
#J%7, 25 °C 10 min, 50 °C 30 min, 85 °C 5 min, F &
=20 °CUKFH HRATF -
1.62 qRT-PCR 73 AILL5E0. 3. 5. THI14 KR
cDNANEAR, 5 FH L 1751 ¥)(PU.1-qPCR bKLF7-
qPCRAIPPARy-qPCR), F|] FChamQTM SYBR® qPCR
Master Mix (Vazyme)ikf) & 1T qRT-PCR. ¥
& Z: 10 pL 2x ChamQ SYBR gPCR Master Mix, 2 uL
cDNA #it, . FHF51%(10 pmol/L)#-0.4 uL, 7.2 uL
ddH.0. JJIFEFF: 95 °CTALEME30 s; 95 °CAEH:10 s,
55 °CiB KIE(H30 s, FL40MEFR . BEAFER R E 3D
A, I FH 2 RN S AR CHR 7 4 Sy 356 DR A S 3
K,
1.7 FRET{ESE

FRETIE 72 % % LeicaSPIHOE 3 58 £ & s 1
B AT o AR s R B 40 S, PR AE AR
N ) 06 %% JECFP(enhanced cyan fluorescent
protein). ¥ &% )% EYFP(enhanced yellow fluores-
cent protein)] T f I A 50 4 M T2 45 40 . AE R
W 4 Al R A S, 1B FRFRET-AB, 4T J1 fit &
(Donor)Ifi#E , WG K N 458 nm, [F] RS2 14
(Acceptor)if 18 UK I K 514 nmiH 220 nm, K
MIYFPIEIE, 4. FTHF 2 /i, SOtk
9514 nm, [5) BB LA IE & 0k LK 458 nmifd
%0 nm, X FICFPIEIE, Hii41i. a2 Mg,
P H (Bleach) X 38, FF461E H, 15 H 45 15 H L
FRETRUNAH

2 H#R
2.1 PUAFIKLFTEMZFRIEEHAFERLEE

A FAEH — 2 e ik iA A S R IA E A
Ji ¥ pECFP-HA-PU.1. pEYFP-Myc-KLF7. X{[iff
V%5 58 25 SR AR P BRI & T, e 45 SR
i 7R pECFP-HA-PU.1 fl1 pEYFP-Myc-KLF7 5 41 Jii
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R

Fr AR R B By 5l 5 GenBank ¥4 [ PUL 1 )
(NM32370.)FIKLF75 %(NM_033563.2)— %, & W]
BRI ANE BB

N T BAE R AR R TR IE H M E A,
¥ S HpCMV-HA. pCMV-Myc PA K ¥4 £ B 3 1) B
A7 ki pCMV-HA-PU.1 }2 pCMV-Myc-KLF 7[5 B
HOLRI3T3-L140MH, #4448 hfg W R4, %
HEME M. 20 12%5R TN I Ik 11z ¢ 112 H3 K [ Western
blot/&, % Fanti-PU.1 Flanti-KLF7 5 5 [ 41 4 K6 )
RARIBEN. 457 ER, PUIRIASERAD TRELAN
31.36 kDa(¥2A), KLF745 43 8&4£1°433.34 kDa, 5
TTE R/ —20(EI2B). 3R B bk i) g (1) B 40 o br 7%
Jefa ] I FRILE
2.2 PU.1. KLF7FPPARyE [E 7E3T3-L14M At X,

EEREPREERIEZIEHEX

N TR FUHE S N TKLF7HIPU.1 AL & PPARYE

Ihie bR AR, FRATX3T3-L1HT i i 40 i i 1l 7

(A)

5000bp g S N 4733 0p
3000bp geag
2000 bp gpug

1000 bp g
750 bp =

500bp @ ®

250bp & @
100bp @& @

FCAR 3 RIPU. 1. KFL7FIPPARy\ 315347 T K
M(E3), RIEAHKNE DT i K27~ £E /N BR3T3-
L1405 5 it #2H, 550, 3. 5. 7REF, PULL
KFL7HIPPARy}E PRl (i mRNA ¢ 35 7K V- 5 i [v) 18 o 1y
FhEr, 14 K0, PU.1. KFL7FIPPARyHE R [ mRNA
RIEIKBEAR . B R ARAE R 40 W 25 R o, FE A
MF ) Zeikdr, PUIFIKLF75: R 2655 5 553 A 56
(R=0.620, P=0.032); KLF7F1PPARy}E [ 3 1k B
# 1IEAH(R=0.939, P=0.000 006); PU. 1 FIPPARy#: [
Pk B 3E IEM I (R=0.589, P=0.044)(#£2).

2.3 PUISKLF7EB®:EMT A%

i) 3T3-L 1A i /5 40 Jfa b 3 4% 4L 3255 pECFP-
N1+pEYFP-N1, pECFP-HA-PU.1+pEYFP-Myec-
KLF7, % 3¢ 548 hiff i WOt L AR B s 42 8
7, SRR B A BN A AH L, pECFP-HA-
PU.15pEYFP-Myc-KLF747 7F B & (1) 3% 5 iz, K&
f\JpECFP-HA-PU.15pEYFP-Myc-KLF7& 5E {7 T 4]

(B)

5000 bp e G 733 0bp
3 000 bp

2 000 bp

<«—— 9%lbp

1 000 bp
750 bp

500 bp

e
le=ag)
by
Er——p
=g
[

250 bp

.
L

100 bp

A: PU. 1B R IEFHARIIRAE; M: Marker; 1: S RipECFP-HA-PU.1; 2: 25#pECFP-N1. B: KLF7HAZ R IEFMRMLAE; M: Marker; 1: S 415

HRipEYFP-Myc-KLF7; 2: 25 #pEYFP-N1.

A verification of eukaryotic expression vector of PU.1; M: Marker; 1: recombinant plasmid pECFP-HA-PU.1; 2: empty vector of pECFP-N1. B: verifi-

cation of eukaryotic expression vector of KLF7; M: Marker; 1: recombinant plasmid pYFP-Myc-KLF7; 2: empty vector of pEYFP-N1.
Ell PUISKLFTEZFIAHFME

Fig.1 Construction of eukaryotic expression vector of PU.1 and KLF7

S

(A) kDa Q\Y’ QX’S

40

Western blothé il 3T3-L 141 i - PU. 1(A)FIKLF7(B) & [R5 K T

<\
(B) < < >
kDa %\A @

40 e T

The expression levels of PU.1 (A) and KLF7 (B) in 3T3-L1 cells were detected by Western blot.
[El2 Western bloti;UPU.IFIKLF7id ik R
Fig.2 Detection of PU.1 and KLF7 overexpression by Western blot
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KLF7

~
W
Jy

* 3k
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whn O W
—

=N N W W

(=) ST oo le Y]
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S Wnih
1 1L

Relative expression/GAPDH
Relative expression/GAPDH

S W
T 1

3
Time /d

5

0

14 3

PU.1

* 3k

Time /d

J Wi T AR S B KLF7 . PU.1 ] PPARy 3 f)mRNA K IA 5, ##P<0.01,
The mRNA expression levels of adipogenesis-related genes KLF7, PU.1 and PPARy, **P<0.01.
B3 PU.1. KLF7EPPARyZE/NRBIMABERERE3TI-LUS S NS IEFHIRE D
Fig 3 Expression analysis of PU.1, KLF7 and PPARy in mouse preadipocyte 3T3-L1 differentiation

PPARy

(9%
(=]
I}

kk

[N}
(=]
1

Relative expression/GAPDH
)

(=]
I

5

3

5
Time /d

=2 FENRATARE R ARE3T3-LITHEIKLF7. PUIFIPPARyZFIEMXRME ST
Table 2 The correlation analysis of KLF7, PU.1 and PPARy expression in mouse preadipocyte 3T3-L1

B2 7| RiE P&
Gene R value P value
PU.1 and KLF7 0.620 0.032
KLF7 and PPARy 0.939 0.000
PU.I and PPARy 0.589 0.044

Nz (E14).
2.4 PUISKLFTEZERKFEHEEER

Nk — 2 i iI\pECFP-HA-PU.1 5pEYFP-Myc-
KLE77E A FUR A R 1 A A 107 40 i v o 15 A7 76 40 B
TEFG &, @i FRETE RS pECFP-HA-PU.1 5
pEYFP-Myc-KLF7% F[H I AH ELAE . 45 R 2R,
5 A AH L, HA-PU.15Myc-KLF7.2 [A1 4775 B i

Ae LR B, FRETRUR B3 & T 5 I (B sA M
KI5B).
3 g

B A Ay BHE S 5 T iR AN W R, T8 FH A
HOANWIT K, &S & AR AR AR A 2
MG RAENGIA KA EZEFE. FRETEAR
SEAR T CAREAIE 78 5 20 1A ELAE A SR B B AN e
RO I 4 (s o, N2 B v R SRR L, DRI
18 2 IRVE =37 =g U1 e L1 O Pv) e o A B 4 = 1
FRETAH S (W 55 9, 8 F 1) — Xt 58 % 2 1 /2 ECFP
FIEYFP, ECFP(f5 KKk M K 29453 nm, e KK
K 486 nm)E A, EYFP(f KUK Ik K
531 nm, 5K KRG AS540 nm)PE RS, @
TE5r FREE/NT10.0 nmitt, A& K 524858 6 5 1 4

THIEES, METOCEAS TIHRZHRRICEA
TR, R EAMAR N E A ST 5%k
PE 2 T IE K FRETRCR P2, A6 58 7 H
ECFP. EYFPZOLE H#UA, 7005 H K PU.L,
KLF7H¥E, BI#) 8 1 3R ik # A pECFP-HA-PU.1
MpEYFP-Myc-KLF7, 3f H 7E3T3-L14H ffd # 561k 1
PU.IMKLF7EH 4 H KR IE . @Bt RE R
WM % KB T KR ERIPUIFMKLF7 & A 3 & A7
T3T3-L140fi% o [FIIE, A FEPAL T IX L
TE /I8 5 I 105 200 i % B R IR T AR . AR
FRETSE58 73 # 7, 78354 Y3215 pECFP-HA-PU.1
FIpEYFP-Myc-KLF7 Fifish 2 128 i fi 1) 3T3-L 141 e
o, PU.LFIKLF7 2 [8) B B B R R R B I A,
MITIE B T PUIFIKLF72 (8] H A B 3 40 BAE FH 5%

PUITEA A A M, RE68 -5 AN [R] S Rl
TERE S, NEE AR & RR RN RIE
G 9% L YT UE (co-immunoprecipitation, co-1P)Fl 4L f
J 502 FL YT UE I /77 (chromatin immunoprecipitation
sequencing, ChIP-seq)3 HTiIE 3E, PU.17E H #E K V8 1
Wk 20 i v 2 8 5 IRFIE il e s -6 W i 42 71 Ui
A, T AE AECE 40 i b U 5 EOMESHIMITF4S 6 i

“H =
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1734
ECFP EYFP Merge DAPI
Control
10 pm 10 pm 10 pm
PU.1+KLF7

10 ym 10 pm 10 pm 10 pm

BOE IR A BB WP UL L RIKLF7 2 (I #E3T3-LIZM M N 3552 7. Control 4 3654 Y45 #pECFP-N1. pEYFP-N1, PU.1+KLF741 L% 4LpECFP-
HA-PU.1. pEYFP-Myc-KLF7, 7£458 nmi & el ik 5 (.58 JE(ECFP), £514 nmis & ek 3% (A9 (EYFP), £400 nm & iR DNA
FOCHRHE T HOFE kTR E A X k.

The laser confocal microscope was used to observe the co-localization of PU.1 and KLF7 proteins in 3T3-L1 cells. Control group was co-transfected
with empty pECFP-N1, pEYFP-N1, PU.1+KLF7 group was co-transfected with pECFP-HA-PU.1, pEYFP-Myc-KLF7. The ECFP (enhanced cyan fluo-
rescent protein) is excited at 458 nm excitation light, the EYFP (enhanced yellow fluorescent protein) is excited at 514 nm excitation light, and the DNA
fluorescent dye blue fluorescence is excited at 400 nm excitation light. The white arrow indicates the co-location area.

El4 KLF75PU1ILZRBE (54T
Fig.4 Subcellular localization analysis of KLF7 and PU.1

(A) (B)

Donor (ECFP) Accepter (EYFP) Accepter (EYFP) Corrected FRET FRET efficiency
excitation/emission  (donor excitation) (accepter excitation) 0.254 s
256

0.201
>
Q
=]
2

S 0.151
=
o
F

10 pm 10 pm 10 pm 10 pm 10 pm o § 0.10-
Donor (ECFP-PU.1) Accepter (EYFP-KLF7) Accepter (EYFP-KLF7) Corrected FRET FRET efficiency -

excitation/emission (donor excitation) (accepter excitation) 0.05-

256 .
0-
N
& 8
s &
N
, : , &
10 um 10 pm 10 pm l()ﬂn N
A OGRS A% M3 T3-L141 A A& L4 epECFP-HA-PU. 1 FIpEYFP-Myc-KLF 7 45 5, it/ApECFP-HA-PU.1 £ (458 nm), 24k

pEYFP-Myc-KLF7 % 3 (514 nm), W858 0BG DU IE IFRET EMETE IR A . B: FRETAURGoik 0. Btk B 104 BEHLIZ IR X 3
#*%P<0.001, 5XFIALLEL n=10,

A: Co-transform pECFP-HA-PU.1 and pEYFP-Myc-KLF7 into 3T3-L1 cells are detected by laser confocal microscope. pECFP-HA-PU.1 provides
donor, and the fluorescence is cyan (458 nm); pEYFP-Myc-KLF7 provides acceptor, and the fluorescence is yellow (514 nm). Two-channel super-
imposed image and the corrected FRET image are on the right of image. B: statistical analysis of FRET efficiency. ***P<0.001 compared with the
control group; n=10.

5 FRETH#KLF7FIPU.IREEIER
Fig.5 FRET analysis of interaction between KLF7 and PU.1



2SR5 FIHFRETHARM A/ R PUARIKLE 78 A EAEH

1735

AW TR R R, A S 5 A 45 B A AR
R, BN AN A i 30k B AR 3 1IE A
KRN, AR R B, PUSKLF7TE SR 7L 0 72
ek B W IEA R, WL E A T A A%, Jf Bl
IFFRETSLES UF 52, 1% AN 8 )i 2 [A) B & AR AH L
PEFH, PR, FRATT AT DA 7E3T3-L 1 Aif AR 7 40 i 1,
s N FPUNSKLFTR] B8 TE B2 A4, M i 42
MR RIRIE . T, B R B 2 R 7
PPARYSKLF7 L PU.1H A 2 2 35 1EAH G, 453
BRARIE, 1 RIAPU.12 5 ¥ K EPPARY#: K K 145
AAOr s R, BATTHEN 7 5 AR B 40 i A A0 i AR
o, PU.1 5PPARYJFARAAAE SR HI/K-FAH BLAEH, T2
BRI A B 36 S 45 A A7 0, BT A 3R IA 2 B35 IE
FHK

TE3T3-L14H A ik 3 IAPUL 10 1) w1 AR i 41 fig
(1) 3 Ak, TIPUL s 2K B0 380 00 M) I T o 173X ol
YEFH, PU. X i 17 410 B 23 4 14 490 i FH 3@ ek ikl €/
EBPo N C/EBPBIT) i 53 % PE Sk s B, & 5 [ 1
KLF7/E JIi 197 20 P F0 2% b N A4 2H 23 A0 8 R i U
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