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(EEREREREGEEFRF, F 100850

#

E

R T SMHEZHMEF (CSF), Lmpt A& (FPO). 5 ik, FTHE.
REFAEET., gaoRivd BT, Fmpird B-F. 2 CSF 24 (R). EPOR #
AN R FHEXAES FRHGAT L.

XA £ZAMBAT, GNE, HET, K, BRXEE

BMEER T RAZEERR, HERY
M. MHMedBPREEEXRERNAEE
A. REEFERERRETH. SHREEEXT
HERFZAWHAE. REAENRBUETH
FX . FHL, HEER AN i E
TREZGHEFHEN > FHHET T EZ.
BRAHHE AKEAERLS SEMNKET
(CSP), A (L), HEEMAEZERETME
38 2 B F 32 4k 4 VO O 4 T AR

1 CSF MR

1.1 multi (& R )-CSF (IL-3)"3 £
WEHI-3T 4 fibk P AR ERE, EEE T #
B4k NK g1 REMIEE A R ER
HREHE LWHELE TATA £(—24bp) . B
GC X (—45bp)#l CAAT & (—80bp). ZEE—
W& FHNERE 14bp B 9 NEEFA, ENITAHR
P48 T B0 F 5. B CCTCCC (M F
SV40 EL#A B 31F 1 # CCGCCC. X &6 B % &
HehFRFENREFIE IL-3 ZREPHF
ERTERESHERBERMUNERRE
PLEL. Hh4h, 75 B i KR 248 NF (B F)-1L3-

A(GATGAA TAAT),AP(#E&E H)-1,CK
HREF)-1 R-2(EFWASESFHAREF
EEMP EHXH AT RED,AP-2 S 45051
dt NF-IL3-A,AP-1 {1 55 T #M+ IL-3 #%
SRR IE AR A, BE EHBIATE ,CK-1,-2
/e AR /M. NF-IL3-A 5 OCT U\ 454
F)-1 &-2,pit (M EA R FHZET)-1 17
L 55 09 R 5 AT . R 6 & R 9 — R 42 X NTP
i A& NF-IL3-1,AP-1 &4 EH 5 IL-3 i
S 4 Bt RAE R A K. 1L-3 £ WEHIL-3
4 B o A 28 R 3% 35 U 2 B3 F TAP (intracis-
ternal A particle) ZEFH N LTR # A F IL-3
B 5 TG B B .

1.2 GM (M ¥ F) -CSF°*Y BREA
MoT ZRHaBk P e RIK S, —BITE T #
B, REF%E., N, EARPESHRE 5
IL-3 MFAR, BEiHE TATA &, H7E Mo M
PR EZALEREHE HE#HHFENF-«B
fiif, EiEEX 2 PHA B tax (5ZF) #
W5 T MK GM-CSF s S#F+40HE.
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E#FX d (GT) JB B 70 F 88058 v 17 g 5t -
héE. 57 £—24 KIFFEAE 3 M CATT (A/
TEEFH. RPN T BP0 RESS
#) GM-CSF FiAFrandE. 7E—40 F 54 XU
AR TR EE FIEfF (CLE0). PMA
A23187 (A} ZUFD R T #Ha &4 GM-CSF Bt
LERITTH. E5 NF-CLEOa T4 4.
A& R CLEO 3'%, J5&IRH 5'%, HiE=E
B, PRIHIE. FUmiEE. N GM-CSF
FHE MR CK-1 &-2 X TNF (M #EHRIEHE F) -
a, IL-1B BRI, 25 HIES RV ERILT
TATA &1 5 — X 8.

1.3 G-CSF™%  fE & Fiif 48 40 M bk o 4
WHERE, £T, EWE, WE, MeF4E4 4%
SHERE BAENMRRXBETHSESNER
75 5P 5%/ B A R A i A B ZE O R
ik G-CSF. {ii + TATA & L ity ATTTG-
CAT il 5 OTF (R KR H ) -2 #MZ
K44 RIESFEIEEH. GAGATTCCCC
Jof¥ 5 NF-«B ¥R B+ 8RB 7 51+ 5 M
X —J¥ % 81 F 7€ GM-CSF, 1L-3 #H L
7E . F ARG B 6y & 9 CSF £ . CCE (cytokine
consensus element) i CLLE-1 (conserved lym-
phokine element-1). HARBILyHe 04104 A0
. SBEUHHIF ) ANE F OB AR AT i B
JE. K44 40bp. EWEAMIMRAIBEHE T4 S
NF-«B B TC89 F o AR CLE-1. A Msigg
HiBk CHU-2, SK-HEP-1, 1J-87MG 3 G-CSF
IR R IR R P Al BN 1 S (EAE AT
G-CSF 8 KB ISR 7. X MLE %
fl ¥ GM-CSF i 5 1L-3 R[R. CK-1 @it 5%
# ¥ NF-GMa 4 & %5 G-CSF )3 3 +xt
TNF-a, IL-1B, tax XY, $F: a. BF4
il %5 NF-GMa, 7 CK-1 RERF MM &
PR F 154 ; b. GM-CSF #:H th B f£7F CK-
1, MARBERAEARTE T MEFPHR
RBEZFERIWERE. BATAR CK-1 $REHF
F|F1 NF-GMa f9 R S H [ RE R  DNA B H
R A& RN X — TR A A R

1.4 M-CSF gl TATA g2z P
CATAAA, CSF EF P HRE GC g™
Ky BB HE BB EET TS (TG
GAAAG, GGGAAAG, AGGAAAG), —85 §
—127 [ATFE—$ GT B3, TEEK Z KB4
AT IE  RORE R ThBE. M-CSF 5% 5% 8
PR UG S AHEE 181bp, WA A CK-1 K&-2 L)
K AP-1 fi . C3H10T1/2 MM P{EIERES &
WH B EI, —406 & — 344 X FETE i ¥t
TNF F2m 5, H'5 NF-«B {7 5 48 bl 59 1 58
T. ESAMANKAREREN —FZER
gEL. o, B—F TNF S EHtEE S
Z#&. TNF BRHBEOS S TR T
ISR .

1.5 Fo (BEEEF) -CSF (IL-5)"% A,
/B Eo-CSF My ¥5k i i i L B Ly il 7 7
S5 A, /DB GM-CSF # R L. E5EH
G A TATA BJF 5. B L&
TCATTCCTCXATTA (CLE0). #[X-F NF-
CLEOa & b Hs & WM& T 491N Eo-
CSF ik, WA CK-1 o, Bt s
NF-GMa %% & 4+ % Eo-CSF # H Xt PMA,
TNF-a # ]2,

1.6 EPO (AIHBM&EMTOV' BIfE#E
i rtEn T EEF I FAAPRE,
FEFL ML AREA CoCl, fhH T S ¥ . B
L7 —80 & —30 X/ CAAT, TATA &,
% # CLE. 7£--378 Lli##y 1192bp  BA P4
AEME Y. CoCl,, (REIFFH B B FRIM R 7. H
fe A8 H B F B 7E Hep3B JIF 9% 40 Ha o wf W,
COS iM% =. 3'UTR (GEFEX) o poly
(A) 5 Flif 120bp ALFF7ESE A EPO 3
oo, HINEESMEMES TR X. #E
HERCREE, —400bp A FEEFEEA TR
BBl TR 1, 7 —400 FE —6000 RFFH
AR T, FALSRYRECHNA T —
6000 T it

2 BAR L) HFiFBHLSTHH

2.1 A" 5ra, BRAFHESAL, XA IL-
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le BEMFFSHTRE, K LR AFEENRS
# TATA, CAAT &, B TATA #F5
(TACAAAA). #3E TATA #5%] Lo, it
ERRE 2 RMFERITFEEREN 16bp
75, 7% 5, 6 HE&TH, 74 poly (dT) =
poly (dC-dA). 7E58 6 W& FHIEFFTE 46bp 1y
S5KREHE. FRFESR 5 MR GGGCGG (] Spl
B, FEE GTGGTTG & GTGGTTT (%
FHBR TR AEREOALS R B FOH
WBCFFD. 3 WA . AN R R
K2 (GR) 4564 TGTPyCT (B) GRE).
ANIL- 1B EFE M B A J% TATA, CAAT &,
%5 N&FHEHEGRE, BifF Spl ik,
B1IATFHNFEE (pu-py). B Z BILH.

2.2 IL-20 HE REARSTFRKAEER
EEETheE, —321 £ —578,—1219 £ —1332,
—1449 £ —1890 =B AW FIEE, —750 &
—1000 X2 mElE . BB RIEEX. B
VRN EESREINBENILI. XIE.
—52%F —326 R{E3#% PHA, TPA (43 F) 3t
BUEH T A IL-2. EHERBETF Oct-1
H—74, 251 BALEER, HREWNBERA S
% TPA,PHA ¥, 10 T 4B HER & Oct-
2, MAE TPA. 5 IL-2 HREENETEH .
NF-«B, AP-1 %&-3, Oct-1 fil NF-AT (5#&¥
BE MR AL RIER A HE). AR BE T
ETHRIZISHUFEREREENEETTE,
HEMYNEESHREURNEE G BMHH
FEBURBREZEHIM KA. NF-AT, AP-1 BF#
BREZSHEAETEPMA 5HYBREER. i
CD3 g, CD28 ik thiEl, HX$E B A& 5 il 7l
BE HEEFUNRERY . —164
— 154X fF7E CD28 K R JTif, Biliat T MM
BRI IL-2 5%, AP 1 fLEPRE

MR M AP-1 (S A SNE BT RE, T 40

SHUR B CD3 FLk AWM = EMEER
BEZEE. K AP-1 G RAER, H3IF
THRETRR. LA RBREIERN T RER BT
BE. Go SRR 40 ML M B M REFHLE 11-2 3K, W1
A R AU R, RE R EERE

g, HEFIICEM T —261 £—292, AFH
X, RET#IE. 8BS TARNEZEERS
HGHFEANEFT AR, EXRR— REETH,
HENT RZRIPALELEEET, 7
B, MFRH\TEE-MEEED.

2.3 IL-4" BEEEMTFHREFEE
#%& (& IL-3, GM-CSF, IL-5, M-CSF %) Py,
EH TATA #5575, EH EHA R85 IL-
2 EEEERE ERRKNE-NITFTHNEE
(TG), 5off. 7 5’UTR #1177 CLE.

2.4 IL-6"" E:PH7E L R4 M v h L
B, REMXHARE T, WHEUKRE (EFHE
MR ESRE. HBEIHFHERWENAER
5 cfos B8 Bh FH A A, FEIL-6 ZEH
—225%F —111 S c-fos SRE (MLFH T
). AP-1 MBI AL, E—173 E—151 Ky
W F N IL-1a, TNF, M, EEK
B A, CEBIENBRHAE, Ho AP1 B
HREBREENELMEE A, CHENNRES
R, ARG . IL-1« 1 TNF 55, it
hh, ¥ F A ETF Fos (AP-1 BFHAYZ—,
c-fos B E A KA IL-6, c-fos 8 )5 3h
F. TE—173 E—151, —158 E—145 W4
MRE >(mu1tip1e cytokine and second-messen-
ger-responsive enhancer), ‘B 5% Hi FE X #
(Dex) #BBH:E. MEH:ERKS GR M5iESHE
EF%k, i MRE $7#7% GRE. R, E5
FHBBX. TATA &K 120 F—194 Lt f
GRE. ER#REB/RTHSHS%RE. Bill=
KEFEHHELRETRESNH. HE—ERY
2, FiE R T —MEBERE S IL-6 B FP
CRE (cAMP 64 i s M #% B F NF-IL6-
B. TEFAHBNREARNEEN, S5CEHH
1L-6 JH#EH F NF-IL6 FRHEFIEAE, 55
EXRRE_RE. hEHE IL-6 EN T
.

2.5 IL-9(p40) EHEE TATA K4,
B EHE AP-1 A0, B GC K AP-2 fif
. EARIL-9 BEE 3 W& FHHETE poly
(dA-dC), A IL-9 FEH 5 4 ;& FHHETE poly
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dG-dT). maffrad, XEFIER Z RIGEH,
F R F RS

3 HeEmiEmEFER BRI

3.1 IFN (FH®H¥POYY HSEmEsey
HEFEMLIMILE. HHAZES (RF-1 X-
2) 454 IFN ZEE AR O, 25805,
#YER G IFN #SEEF M, HE—E%&
4T IRF-2 AT TIRE, EdHmERA
1F. /& X IRF-1 mRNA, iFBf IRF-1 8 L 7E
IFN ZEMZ IFN S EREZHAE PR
S8R, IRF-1 7 IFN % RHB PR 2
AN if-1 BRI A7 S 8 IE MR EE.

3.2 TNFU"  HEFFEA WS FE:
a. SWMEANE SHFWEATH; b. 3T
EERAEAER —125 2 —82 &%
TGAGCTCA [ X 45# 5%+ TNF & 5 iy w5
(B#HS) #Hi%X. ERYS AP-1, CREB Ml ATF
PLEB R, )5 EILALE M REEXT TNF
WR. HHEREcJun AHMEXEASZSE
EWER, c-Fos MIAS . @HE NS THREA
F mRNA B 3'UTR 7 TNF $# 3 iH#E$
SR FihE. HFREEEER. EEER
HE TNF A BHERE EMEHLH Y
UTR, RAEMHEFFEEEE.

3.3 LIF (BhMHEHEHEF > HEE
BEH 3UTR (3. 2kb). B FEE S HE
5 TATA &5 TATA BJFH. 7EH Lig, 4
%% AP-2, CAAT, SP-1 fiigi. H 3UTR 7
VB AFRETE PR AR SFHE L R B AR B
BRVEERAEENIREER.

3.4 SCICT4MEIRF, Bqp MIP-
1000 FEFH 5/, M4k H CK-2,SRE,AP-1
i HEHE GCRPHRETATAR. ¥ 1
HE&EFHE NG5 TGF-8 KA I fid# X 3¢t
MRS tax E I IE A X .CK-2 DL K ¥
7t IFN-B,c-myc fI{E EME RS EFN P L H
# fiH# K GASNE £ #8 (AGAGGAAT).
B2HEFH, TGF-Bm T EL LA
KZIGRAP2Z R-10IE.- FE3HNETNE

SP-1,NF-«B, TArCE,E2-BPV, AP-2 & {i &,
&R, 7 3UTR 1 £ % GASNE, SP1,
CTF flOTF-2 fii . SR THEREM S —
EHN,. LR SCIEHN IMEFERYTE F5#F
AT, BRE R 18T 0.

4 EMBAEEFRHHEREENE

4.1 G-CSFR™ L jifik = g & iy
TATA &, HEWARERYGF-1 A, —
AP-1 fii . P AP-2 il f{ fi 73t CCCGTGC-
CT (HE ) BEHEFF. HIME—100bp 4,
£ 7 18bp BERFFRATH.

4.2 M-CSFR Z7EBE/EWMKE. KB
EFEARPHHERZAR BT, 5UTR F
. eRgaisth, s FEERRXBET K
Bk E 40 b S 3h 7 Wi 7E b 3% 26kb 4b.
=% PDGFR-A 1 3'{1l.

4.3 EPOR™ HHELFHAFTHRMY
TATA, CAAT &, Ti&¥REER SP1 15
ML RFERI GATA-1 . FHEEL HLER
FrRM GF-1 A F4E§, HEME EPOR MY
53R,

4.4 IL-2R-B  JJEFLLF 5'%5 1. 1kb
W, HFE&d GD. WP EER THTL
TATA #FH, BEHE/ REEEF.AP-1 &
2 S EME GC K. 5 850bp FEBRRE
AEALIFMARE YT PHREREHD
BE. EPBRMEBEARE EL-4 P, IL-2RB £
A i FHEA IAP-LTR i AR &KL,

4.5 IL-6R™ H [ G GRE, CAAT,
TATA &¥6LF 3 RIT A REH 5 M. 287
HRHEBHKT IL-6R ZEEWR AR, £/
BREAMBEANFENBREXEHFEAT IAP-
LAR. E&RKERR FEENT FBHARE
Fik.

4.6 IL-7R EH 50l F % TATA,
CAAT ¥, IRF-1 &-2 89 IFN K 6%
AP-1 -2 L M LA GRE F5). 2. 5kb /b
RIL-7R 5’ FR SR FEEMES, KB
M REARE R, Rk, ERAFEHAKRSN
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grbprd, BmiEEETEREZEERE
B FIRRBRES KK, HERBER
LitR: a. |WART S THZFENTH.
LEEBERSE R TATA, CAAT, & GC,
AP-1 k-2, SP1 S S EMiEEE 752 &
MEEFRE R, BHERAT ELEKEF.
WEEFEE A8 CK-1 X-2, CLEO &
CLE1, CLE2, MRE %35:{f. b. %8 3 UTR
PRSEMBRTFOONEEREEZHF,
FET AT E R REF 58 AR
c. MEDZHEF P EH Z-DNA 44, #R
AFEREELEEE TS SENHERIEF
AIREEEE/EH. d. GRE fE&E Mg H FRE
FRRIER T RSW. B, RFESR5EE
R EE R4 FHLE. e TEIERA Z R RTEE
BB A% N F e A 75 2 e i
PIRRIFELEA S, TARGE R T & MR A
A% EF, W NF-IL3-A, NF-GMa, NF-
CLEOa, NF-CLEOb, NF-IL6, NF-IL6-8, NF-
NRE-A (Al EF). EEMEFEERE.
K, MiAESRERNESEH. SEESH
4ERg. . HIKAEH p53, Rb Mg E E&
HEEFHERREPIRREESEDRE. ¢ iF
AERAMEE A, CHAKESEMAERTFER
HWENESESPREER.

HFEWRBS AR EERU TILY
H: a. FEEFHEENRHFREIRZH, W
SCF, IL-7, -8, -10, -11, -12. b. S{kiy%E
FRABHHARES FEF. o MKFBHETF
5 2 RS T R RUR F RS &
R, REXIEHARRIE. d MBEFEESH
FET (FEREET) B74&. BhzBEE
SESERANRPBEZH. WTUFMH, &%
PROELENEETSH. %EFHERHER
HIGEMBIEM A Nekss; ZHREREZEE
FRTG M HAREBERA; BREESHK
AFEESESEEYEARRSE, B2,
XRE—NEEER. B KE T NS,

10

11

12

* 341 -

2 % X W

Shoemaker S G, Hromas R, Kaushansky K. Transcrip-
tional regulation of inter leukin 3 gene expression in T
lymphocytes. Proc Natl Acad Sci USA, 19905 87.:9650
Mathey-Prevot B, Andrews N C, Murphy H S ez a/. Pos-
itive and negative elements regulate human inter leukin 3
expression. Proc Natl Acad Sci USA, 1990; 87:5046
Nimer S, Fraser J, Richards | et al. The repeated se-
quence CATT (A/T) is required for granulocyte-
macrophage colony-stimulating factor promoter activity.
Mol Cell Biol, 1990; 10:6084

Miyatake S, Shlomai J, Arai Ken-ichi et al. Characteriza-
tion of the mouse granulocyte-macrophage colony-stimu-
lating factor (GM-CSF) gene promoter: Nuclear factors
that interact with an element shared by three lymphokine
genes——those for GM-CSF, inter leukin 4 (IL-4), and
IL-5. Mol Cell Biol, 1.991; 11:5894

Demetri G D, and Griffin J D. Granulocyte colony-stimu-
lating factor and its receptor. Blood, 1991; 78:2791
Kuczek E S, Shannon M F, Pell L M et al. A granulo-
cyte-colony-stimulating factor gene promoter element re-
sponsive to inflammatory mediators is functionally distinct
from an identical sequence in the granulocyte-macrophage
colony-stimulating factor gene. J Immunol, 1991; 146;
2426

Yamada H, Iwase S, Mohr M et al. Involvement of a nu-
clear factor-B-like protein in induction of the macrophage
colony-stimulating factor gene by tumor necrosis factor.
Blood, 1991; 78.:1988

Shannon M F, Pell L M, Lenardo M [ ez al. A novel tu-
mor necrosis factor-responsive transcription factor which
recognizes a regulatory element in hemopoietic growth
factor genes. Mol Cell Biol, 1990; 10:2950

Imagawa S, Goldberg M A, Doweiko J et a/. Regulatory
elements of the erythropoietin gene. Blood, 1991; 77:
278

Beck I, Ramirez S, Weinmann R et al. Enhancer element
at the 3" flanking region controls transcriptional response
to hypoxia in the human erythropoietin gene. J Biol
Chem, 1991; 266:15563

Clarke B D, Collins K L, Gandy M S et al. Genomic se-
quence {or human prointerleukin 1 beta: possible evolu-
tion from transcribed prointer leukin 1 alpha gene. Nuel
Acids Res, 1986; 14:3167

Jain J, Valge-Archer V E, Rao A. Analysis of the AP-1
sites in the IL-2 promoter. J Immunol, 1992; 148:1240



13

+ 342 -

EYES LY R

19934F 208 Hs

Mouzaki A, Weil R, Muster L e al. Silencing and trans-
activation of the mouse IL-2 gene in Xenopus cocytes by
proteins from resting and mitogen-induced primary T-
lymphocytes. EMBO J, 1991; 10:1399

Yokota T, Arai N, Arai K-I et a/. Interleukin-4. In:
Sporn M B, Roberts A B eds, Peptide Growth factors
and their receptors, 1, Berlin: Springer-Verlag, 1990:577
Ray A, LaForge K S, Sehgal P B. On the mechanism for
efficient repression of the interleukin-6 promoter by glu-
cocorticoids ; enhancer, TATA box, and RNA start site
(Inr motif) occlusion. Mol Cell Biol, 1990; 10:5736
Kinoshita S, Akira S, Kishimoto T. A member of the C/
EBP family, NF-IL6, forms a heterodimer and transcrip-
tionally synergizes with NF-IL6. Proc Nat! Acad Sci
USA. 1992; 89:1473

Reis L F L. Harada H, Wolchok J D et al. Critical role of
& common transcription {actor, IRF-1, in the regulation
of IFN- and IFN-inducible genes. EMBO J, 1992; 11:
185

Daigneault L, Skup D. Increased levels of interferon reg-
ulating element-binding activities in a nuclei of high inter-
feron-producing 1F-1h mice. Cell Grwoth Differentiat.
1992; 3.93

Krays V, Kemmer K, Shakhov A et al. Constitutive ac-

20

21

22

23

24

25

tivity of the tumor necrosis factor-promoter is canceled by
the 3'-untranslated region in nonmacrophage cell lines; a
transdominant factor overcomes this suppression effect.
Proc Natl Acad Sci USA, 1992; 89:673

Stahl J, Gearing D P, Wilson T A et al. Structural orga-
nization of the genes for murine and human leukemia in-
hibitory factor. J Biol Chem, 1990; 265:8833

Blum S, Forsdyke R E, Forsdyke D R. Three human ho-
mologs of a murine gene encoding an inhibitor of stem cell
proliferation. DNA Cell Biol, 1990; 9:589

Seto Y, Fukunaga R, Nagata S. Chromosomal gene or-
ganization of the human granulocyte colony-stimulating
factor receptor. J Immunol, 1992; 148:259

Mouche L, Tounamille C, Hattab C et al. Cloning of the
gene encoding the human erythropoietin receptor. Blvod ,
1991; 78:2557

Guarra ] R, Oteni H, Wang M G ez a/. Human inter-
leukin 2 receptor B-chain gene. chromosomal localization
and identification of 5'regulating sequences. Proc Nutl
Acad Sci USA, 1990; 87:3440

Sugita T, Totsuka T, Saito M et al. Functional murine
interleukin 6 receptor with the intracisternal A particle
gene product at its cytoplasmic domain. J Exp Med.
1990; 171:2001

L= & Al DNA BRI E
LEF

GBEER¥HRF, L#  200433)

% %

CGREEK¥, R# 200433

7 =

F 6 a8 DNA T £ = B R 80 Rk A%k — A £ 185 DNA =&
R R TR CEDNARALEEGAGBLFHE A48 &, L AANT AR IT691E
FAEsBEDNA ST . EAMENE NERT. LT8G R ALY —HRAHFHL.
TEATERES &, REARBESIT, KAAXBYAANSH UK DNA LEZHFE.
B EE G 5HGNFETEF ST LT AR
XH#iE DNA x = ®, DNA #y3kss 2 £, EDTA-Fe (D, 1, 10- 3%
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