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Abstract

The genetic reporter system has been introduced as a tool for sensitive and
convenient monitoring of gene expression. In the present study, the promoter
activity of growth hormone (GH) coding gene was sequentially monitored in GH3
cells (rat pituitary adenoma cell-line) by means of bioluminescence which was evoked
by a secreted reporter, Vargula hilgendorfii (VH) luciferase.

Three kinds of expression plasmid were constructed, which consists of a rat
GH promoter fragment and the VH luciferase cDNA, and transfected to GH3 cells.
The sensitivity of reporter was revealed to be extremely high from the dose-response
curve of VH luciferase. Using the stable transformant, the reporter activity as well as
GH were sequentially measured in plate culture. The intracellular dynamics of reporter
signals was analyzed through the response to inhibitors of transcription, protein
syntesis and vesicle transport, suggesting that the overall time from transcription to
secretion was essentially identical for the VH luciferase and GH although the both
proteins took different time course at different intracellular stages.

When the GH promoter was activated by tritodothyronine (T3), the reporter
activity was increased, and well correlated with the amount of GH mRNA, which
indicates a reliability of the reporter system. Furthermore, using the present reporter
system, a synergistic effect of T3 and dexamethasone was suggested only on the GH
transcription but also on the stability of mRNA.

[t is concluded that the bioluminescence reporter system using the VH
luciferase was an excellent tool for sequential monitoring of the GH transcriptional

activity.
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G, LIR——7 vt AiEick 2 HHNERLRTFOEREEEOHIEN S MAIZ
B IUCHYS. iR 2= v 3RS BElE TR 7 BT = hitic
L R— & —BETFEHAAAT, MiRICEAL, BREMR T OREE Z F IR
BExNbLR—F B FOREEE (LE—F—FHH) ZRETSIEICEX
DT B HETHD Y. M TH, "YWV T =T —t (firefly luciferase)
£ Green fluorescent protein (GFP) 72 EDAEWFHENZH WL R —F—1FLD
REOLX, BIE0fEINSEBAVWLSNTWVWS ¥, —RICINVTx5—F
HHTIE, BN 722N 7 57— EPEERICIDBRIESN DRI
FEONREBT (71 b)) BERHEEINS. LEN-T, AABEZHET A L
ickY, W 725—FE, T RO VR—F—BEEEEIT SIENTED
WL LAENS, TNETOT7vEIETIE, BARBPHEBERNTEL S
B, LIR—F —i&EE2EET I3 E R LRI S T, B
BOWTREMICHIET S ZEARETH - 2. £/, MALHN ORI R Z #H R
T Tl T D 2 EMNEALNTWVWSEDY ¥, ZOHFICIEIREORE Obr
7o) BESLETFNERST, filtRo@E&EtEeIL T U > Ol
M, MiRARTICE 5RO EHREOHE " N0, ERLIZEST
RVALRE

AR, LAR—y—&@arMiEssmwmEIn s 5w -8, U
S NI T 25— (Vargula /'zz‘lgend()r/'ii Luciferase) ZFIH L, [F—#id
ERHOWTELG TFREAEGMICHIET S22 E2HMELEZH LW TAEYFERN
ﬁ&mm%né@h?@wfﬁé.@Sﬁ&»i@&@@%tm%%f%@.
ZORNARIBITREERN SIS 72 I 727 —ERIETH S Z ENH
SRR TS S A T o R R T Y B S AR
STEDORINC T FNARTF REMMLZF DO WBEOEATH S I ENH 5N
THD W, Zolr7zo—FERFVEAINMRITMBAIL ST 2

—EEHUWTSH. L ->T, MilEAEFON S 7o —CEEEZBIET S
SIZED, BlRENEN Y 72— EETRObERFREEEEZFMTE
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(bdifE (GH3) W ic#EA L, lRERINE> (GH) ExTIFEE 2 HkrI I 'E
Yy —F 25 ATF AEBFE L. GH3 13 GH BL W prolactin 573 % cell- '
line THV, GH BEFHREANZLLZHEHAT LIMEICLSHAHINTNS. |
RN L R—F—AF AL, v b GH JOE—F—O Py 2 RN )
V71—t cDNA ZHAAALE T 5 A3 RE GH3 fMildITBEAZ L TEK
Lﬁ.mqﬁﬁ%w%@%%@ﬁ%ﬁ¢®Vﬁ~9wﬁ%%$%MK%:&%

T 5 o THIEL. FEICGH® GHmMRNAZHIET 22 &R0, b

R—4 — Eg;w>m47m% 5 — 51 & NIRTE GH B AR F OG- IE1E Z Lt

BatlLz, £, LER—Y—0fMIlaNEEEZHSNCIT S0, B TY

MO ELBREOSEE THEAZERIE, LR—F —EHORRKIE

(bZERIE L. —F. GH OFEEICEENICEEZ KITTRTF & LU TERRIERSR
WEIRHASNTHB, BERAGR T THHATOA1 FHRIVEZHEEA—/N

— T 7 I BT LSRR EREEL, RERINECEGEFOBEREICEE
ERIFTCENHONITAE S TWS., a5, BRRBRIVE &N O3)F

O4 RED GH EEICHTAMBAERI I A SN TNSA, TOIERETIC
SNWTIRBRDLH S, ZHETIHIOVR—F—TATLZRHNVT, N6
DNTOREZIMATZ.

MEE ik

|, HHA0 5% 2=

EEIZIT 15% 7 X IMiEE 25% B Y > fiE (penicillin 100U/ml,
streptomycinl00 pg/ml Z75¢) Z & E Ham’s F10 (GIBCO BRL)IZ THEA TG L
7 GH3 #il (Human Science research Bank JCRB9047) Z MW7z, #fEFFhE#E T
13, 5%C0O, 37COEEHELETT, 3 - 4 HECHEBROSHZB IR 2. BB
FHEABINIL Y 77— VESREER T, HEifiEE&E®W Opti-MEMI
(GIBCO BRL)Z 1 /=

2. B OV 7 o—HiER) BIE
T e S = =R I el w3 P IR T E




U HBTEZHETSZIETERLL. MEQERICEEL > 7 > %&
0.01M Tris-HCl /N 7 7 —I{ZT 0.4 ng/ul ICFAKL /=, &Y > TV 50 ul %
96-well V2 / 7 L — M(Labsystems)IZf L, KEIL Tl 2% 50 ul L
FEEDFNEIN S ) A—4 —(ATTO INR-2000) I THIE L7z, N, 20 ¥fH
D FE ' (cps: counts/second) & G HIE L, TOmAKMEZE L H—4% — 5%
(RLU; relative light unit)& L 72,

IR T 2T OBEMRERRKIL, VIRFZIVE O, BEL I
P27z o—E7T ZRAWTHELE.

3. 79 A2 FOEH

Zw b GH 5]l EiA s OFCF] (Gene Bank No. X1269) Z&WM L T/ I71 <
—Z1ERL, v +4 /. DNA (Clontech) /0% PCR {EICT 3O T OE—
y—tHIREWIEL /= (Fig. 1A) . TNETNO70E—F—DEXIE GH-I
promoter 7% 1.8kb T GH it {x D Hr G B 1 2 73 O $E 4, GH-2 promoter 7% 1.6kb,
GH-3 promoter 7% 1.4kb ¢) DNA fHE{ Tdh > 7z. B GH-1 promoter 1 [Z
L, GH S2 5B BA L O B K 170bp 1 ICHIRIR BV £ 2R EBLFI(TRE)'™ ',
51T 3D 2 AFTICIE Pit-1 #EAEL 2 NEET L. 3FEOMEEL /= DNA
EI 2 HIEBEE Spel, Hindlll TYMWL, DIARFILILS 7 15—t cDNA
(1.8kb) Z#& 3> pSV2-VL'" & SV40 promoter #REIB-HILICHALE. Z
N6EDT I AI REZFNETN pGH-1-VL, pGH-2-VL, pGH-3-VL &% fFit7=.

Fig. IBI27 5 A= I pGH-1-VL O#iEEAXKTHS. 771 ¥ — GHf (AGT
TAC TAG TAG GAA TGA ATT CTT) & GHr (CTT TAC CTG AAG CTT TCG CCA
CTHYZRHWTHEIEL 72 DNA B (1.8kb)Z U I RF )T T T —1H ¢cDNA D
Emic#EAL =,

4. GH3 i~ D& 138 A

— i FEH (transient)

60mm plate Z H \y 70% confluent OIREEIZIYIE S &7/ GH3 #if2iC pGH-1-
VL, pGH-2-VL, pGH-3-VL 5 W{d pSV2-VL 2R T7 x> a Btk E
AL &7 5 A3 R 2ug & lipofectamnine (GIBCO BRL) 10 yl % GH3 ffifie




WL 7z, HHEEREL T lipofectamnine U)J}(D%UDKIE‘ LT B it
o, 7oA FIRIN48 R ICHE B AL, S 52 24K L 7~ 22
BT, EEET DI 715*%3?‘5"!‘?1*17&@'];&“'(/7”:.

2) WEFEBL (stable)

60 mm plate 70% confluent & GH3 #iflZ pGH-1-VL 4 yg BEL R %A~ 1 >
M EER 238 pcDNA3 (lnvitrooen)().S ug (I 8: 1) 7% lipofectamnine
PLUS (GIBCO BRL) & &EBITIHMMUL . 75 X3 RN 48 B Iz kI~ 1
> > (Geneticin: GIBCO BRL) 400 pug/ml % & EFHRICASH L, £ 3B
TANA T MEIN 2B, S5ICHREEL, 60 mm plate 70%
confluent T, 24 K5 EBRICHEBRF OIS 72 S—FiESEHEL, L7
7 —YRERIK (WV-GH3) ZZERL /.

5. 7L — hiEE

6-well plate (poly-L-ornithine coated)Z H 2T, £ 10° cell/well @ vI-GH3 #i
Z10- 14 HRE 3 ml O ERPICTEEEL -,

B owell ORFFEW 2 A OEMIFHERIGICZHL, 205 1 BB 258
L, 8 FFIETHRORLZ. BN L ZHE#ERD OIS 75— PEEB L GH
w2 {lE L.

L= — DMl NEEZFHRLER TIE, &5 HEH camptothecin
(SIGMA) % dimethylsulfoxide(DMSO)IZ T 10mM &k & L, F28r [ 17 8 ()5 B2
BIRIZ THRALBIE 20 ;(M CRE U7z, RIBRIC, B A BRI E A cycloheximide
(SIGMA) & I pg/ml, 73 W4 F1 86 5% B 22 41 brefeldin A (Wako)lt 70% T % / —

THEML 5 pg/iml 12725 KD ICHEL 7=, SMER 25T 2 1 BT IC b
R IR R ANEE L(pre incubation), € D%, Fﬁif—fﬂ FOBEER T
ELL. BRI IEGICLERL, SHEETRIKELA.

GH #r 5954 2§l i 3 % }J’?'\'C L, T3 (SIGMA)?JJ: N dexamethasone (SIGMA)
CHRGTZ. T3 10 uM RFTATRZMEE L, RERBIBAIATIC 10 nM IZHHRL /-,
FERBALA 48 WEHIATIZ 90% 2> 7 )L > M2 6-well plate H10) v-GH3 i o ke
AR 7 BEAM I 55 480 & 5CH L 7= (pre-incubation). % D% AHHREE & T3 (10nM)
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USINEEIZ /T, 4 BER, S HEMI/2 WL 24 BB Z B 2, BEK T, 12
BRERIRL T 7z 7—FEEBEIN GH E8Z2HIE L7z, £z, 24 FFRES
=% D vI-GH3 Miid Z #EE L RNA fliti 235 2730, GH mRNA 2/ —H > 7O
v METHEIE L7z, 24 BREEOBERICBWT, MBEBIN T3 mNEEOIL L 7
7 —EiEH, GHmRNA &, GH 2O K/HEICDONWTENTNOHMEZ & -5 7.
FlRRIC, T3 ETFH AT 2 yMYZ ZEREEIRIC T, vI-GH3 Mifjd % 24 FFRH
BELERICEEBRPDOIL G 727 —CIERB LN GH &Z2HE L /~.

6. GH #IiE
BEETO Ty b GH [ IEERTARE EBIAICKDHEIEL =, HH L =Kl
National Hormone & Pituitary Program (NIDDKD) (Z X D it 5 N /-. BE#iKY >
T)V 50 pl ZH GH U FMETUEL 2%, RIVAFF—VHE GH &K
e, RERNEBOBAISZBOCEHEICLDERLLLE. ZORICBT

L/ NEERRSIZE 12, 5 pgiwell THOD, 7vrAH, 7yt NLETIENT

N4.0%BLN8. 5% ThH /-,

7.RNAHIHB LN/ —H > 7Oy b

vi-GH3 #ifld® RNA 7% ISOGEN(NipponGene)lZ X OHiH L 7=. / —H > 7O
v MR IF 7 Z 2 #Ic & % DIG system (Roche Diagnostics) 2 12 &
DBT7x>7-. RNA (% l();m) ZRIVU CEWSIVICTERIKEIL, 10O
VAT TSR TN 4 T U, 55C T —Bng TY 4k
—2a3 >R T ->7. Rat GH 7 O0—7IiZ13, pBR322-GH 2@ Hindlll )l 7
T Ak (800bp) T IFIA 2 THEHKL THW/. Rat GH mRNA I3,
CSPD (TROPIX,Inc.) {LEHENXIC L EFT— b I PAT T T4 T4 IIVLEDL T
THNBEZT > M AN —TEREL, 18S, 28S ribosomal RNA THEX( L /-
(Fig. 7A) .

AREEREZ, Student’s rtest ICEDBI- 7. BEKRI S 715 —PiE




M LN GH O #ER 2 (b @ 8@ V3 & & Hl & 79 B9 #T 1k (repeated  measure i
ANOVAYZ R Wz, IV 7 = 5 —Fi&EM, GH mRNA BE D GH OFHBBIZ BT :
i, RS EARZ RSN IC K> TEE, HEMROREIZE YV > OME%

BOBMEZ KWz,

ESE S

LIV 7z o—tFaEEBNEEDOHHE

BRI IRIININS T2 o5—FZ2HWT, EMRBILOREICE K%
w®2>.%%%@»&715~€%tﬁ<mﬁb,w>715~ﬁ5mmﬁ\
5 50 fg DHFI TEMREDNTE S 1.

2. GH3 fifg~\D L K —4% —B=FEA
D—@EERB I T 0T —EHOHIE

AR THEL 7275 A 2 R pGH-1-VL, pGH-2-VL, pGH-3-VL 3 & TX pSV2-VL
Z GH3 fifld~"EAL, V> 7o —EEEZHE L (Fig. 3A) . IXRTO#E
fz;?’-#/\‘ﬁﬂﬂa BT, BERPIIN S 729 —EEREZRBDZ. LirLan

BALETOE—Y —-OHBICEDRBARICIZZRNRD 51, pGH-1-VL
(& 7.5x10° counts/sec. &, DB AMALD 10 - 20 FOFENAEE R LTZ. ZOH R
KO, pGH-IVL ZHWT I > 72 5—VPRERBEEEMERL /.
D)V T 7 —CBRERBKDER

GH3 #ifid~ pGH-1-VL ZEAL, xA4YA L ViitEBIRZA 7 ) —= > 7tk
053 @00~k RS0 a-—=g M%ﬁ REICETOERIID
272600, BEHNARELIIALN RN o0 —2icD0W T 24
ﬁ%%%@¢®wy7liwﬁﬁﬁ¢Mﬁbt<Hgnﬂ.:w%%.%%é
O O—20F, 53 il 43 ETho7z. ZORTROBEXBORETNS -
clone No. 2 (3.1x10°¢cps) & )L > 7 = 7 —EREFIH GH3 Mifid (vI-GH3) &L T
VABE DEBRIZFH Wz




3, 7LV —hEEIIBIAIN I 729 —FiEHB L GH OREEHZ4L
fl— well N6z | RRIEBOBEERTIN S 727 —CEER LY GH
DEAZEERL, 6 well OEEMEEL T Fig. 4 ITRUE. Swell DIV 7
I7w—t‘/£'lét 1L 1 = 5x10° cps, GH &1 20 - 60 ng/ml O & TLE L 7=, HEE 8
Hi—*fr’aﬁ@t%%(:;msf GH ®IZIFIE—E (ANOVA; NS) THHDIZHL T, I
7 —UIEIIEEMNGR 2RE ETHEIML (ANOVA; p<0.05) , D%
I H T NI ftﬁ mZzxL 7z,

4. FHEEEFAIISIN S 727 —EEHEB LU GH ORI ZE/{L

Fig. (2455 [H 5 Al (camptothecin), #1655 FH 2 &l (cycloheximide) 3 & T4

WA B X PH E Al (brefeldin A)ICK D8 BIK P DIV 7 £ 9 —FiEEB LN GH
g2 | Fffafs D2 b Z /R 7. Brefeldin A 130 WEF O T KA D% % fH %=
TLEY P THO, N2 727 EHESEBENY GH BiZEDICHE% 2
ETIIEEANEHK L. — 4, EHARIAER * THS cycloheximide D
FTE, W72 7 —BiHIERLAICETL 8 BERICIIHBEDK 50% %
TRKETLEZDOIZHL T, GH BiZ 2 BRERBICRREBESLICHEL =,
Camptothecin X bR A1V A5 —F 1 OEEZT, A1V AF5—F 1 & DNA
HORE B ZZ8 T % X DEREZEMNGIT S > . Camptothecin 512K 0,
V7 7 —EiEMIds G 5 K% E T, GH B3 4 BB E T8 L
Molz. TDORIV T2 7 —EIEHIIHIBEED 75%, GH &I 65% £ T L
ek

5. T3 RIFIZ KA > 7 = 5 —E1EM, GH mRNA &, GH 2 L& O Kt

Fig. 6 (2 T3 (10nM) Z x5 U7z 4 e[, 8 REfE1dH KON 24 Wri g o B 3% 4 )L
77— UEEMEBEUNGH BZ2RT. 725 FESEBLEUNGH B& %
MERRNRSBLIZOoNTEMLEY, V75— EiEHT 8 BRITits
ERREMZA<, 24 I THBEICH LEZEZRDE. —F4, GH 812 T3 iF
I8 KB THEICHEML, 24 BrRBICIZE SICML 7=, BRI T 21
MRIEHEIZGH B2V 72 5—FiERLD B KIS 7=,

T3 &G 24 RRIB O BEP DI > 725 —FiEM, GH B85 L GH mRNA




m7% Fig. 7B ITRT. WinNbHBEEICH LAERENEZRDZ. VT 5
—YiEE & GH mRNA BEOEMRIIZNZTN 1.7 1Z, 1.8 BTHo=DITHL
T,.GHEDHEMRIL25FTH- 7=,

W7 x 7 —tiEM, GH mRNA BELOGH £I213, FELIEOHMENSH - 7~
(Fig. 8) . b7z o—UEHE GH & & OHBEREIT 0.821 THO, L7
T 7 —EE M & GH mRNA, GH & & GH mRNA & OFHBEIREIEZE N TN 0. 655,
0702 THH .

6. T3 EFTF 5 AY Y 20 GH BB FEEGIEMEIC KT 2 13 1 H

THEFHATY & T3 OFABRSREIN S 725 —FPESEBLN GH BE&biC
T3 BEM&EGICHKRL, AEICEMLUE (Fig. 9) . LaL, ZOHEMEILGH &
TR 38%, W7o —ERBETIEN 19%TH o7z, £z, TFHAH Y >
BMEETREN 727 —CEEEBLN GH BICEERBNMZRD BN -
(RERT—F) .

Z 5

EYFRCIEBNOBEERL R—F—E LT, #ETOMEEMRTICRIHEI R
TWLN, F—MIiCB W TREREMRELLEZE=Y—-LEfddhn. 2hnE
THWBY IR IVHENRIE, EHSWDOD VLY A LADOBEGRENR 2 B
EARICB T 52BRTFEAOT—H— P LLTIHAHEINTEE. LarLad
S, FEOHMWELR FORBFRAZEGENICTE Y -5 L IIRFRE S
NTWRWL., ERRFZEMREOF S Z4ENL, F—MRIcB\WTEE TS
EEOREHZRE=Z YU > VEAIRRICLZII U TOWRTH 5.

FEMER L 7Z2Y SRS IR RIE, TOERBISEE (Fig. 2) M5, M T
RMBETHL ZENRENL. B/ANEATREBEIZBEZE 0.05 fg THD., Z DR
BIEITINHY) 74 A7 75 —FAP)D 33 g BERKYIILT T 5—FD
3.0 fg” ITH L TBLZ 100 - 600 f5E725 ., UIRY I T 5—FIZ
KRR HRININ S T 27— OBmBEREE Y ICHBLT, BELEETH 5.
INSORMEETVIARIININ L TS5 —FPOREEEE L TOBEWASEEZK

10

=




(1600 molecule/min)'” IZC L5 H D EBDHN S

GH3 fila~NDOEBELETFHEHAICKIB NI Tz 75— FEHORBEEIZ GH Yo+
— & —HBR D EITHKE L Tz (Fig. 3A) . pGH-1-VL 1B T 5 HEBEELHIC
ERTIEFIZCRED > 72 Z E1E, GH-2 promoter 3 K X GH-3 promoter 81 17 13
& FEN7 W GH-1 promoter fHIIT 15 2 §ill# 9 2 B2 23 FE L T % alfEME %
RE. B, WH 7 O%—4%— 8V40 promoter 2D pSV2VL' Y Iz kB N 27
7 —EIEEORB &N pGH-2-VL, pGH-3-VL ICX2HHBLIFIFFRETH >
t:&#%.mm+wduxﬁ&%mim%~&~ﬁﬁiﬁ@¢m%@(m3ﬂ

IR RENBRFICEK S %wt%zbméfmumwnihﬁw%ﬁmm%%
tﬂﬁcGHEmrwtm Zfal, BEZEOLERNH %Y. GH 7O0E—
¥ — ED Pit-1 #5855 I TR E BHGA S K D -80bp {3 &-120bp fFiED 2 HFF T
H5 MY (Fig. 1A) . L7 -> T, Pit-1 #EHALZE B /272 GH-3 promoter
(pGH-3-VLYDO 7O & —4 —ESENE WV I &2 Pit-1 BAEELTWS A D LN
. L LRI GS, Pit-1 #5 & EL Z £ D pGH-2-VL HIEMENE W &0 5,
D7 OE—F —EHBNERGHTICNND S TWEZ EBHETER,

[l —ffiCB T L) 7 7 —EEEB LY GH 8 0RERKFHZ(L (Fig. 4)
EHIZERTIE, W7z o—EERHIIRLICEMLU =, :@ﬁMJ%@@%
BROZBIZIAMEORBICED, W T 7—FDOEK. DN EE- 7~
oMb LN, —FH.GHH M§Mﬁﬁ~ﬁfﬁotwmmb“ciGme
N OERRIZHB TS GH M BORERFZ(NS GH DWITIZEHC WD 5 Wi
BRWMDT A — BNV ITANZ XL DB EE2TRBLE. ABERIZBVLT
B, GH 2 CBAL, BO 7 4 — KNy ZHIBENIEZ 6 &, 1| B TE&EIREEIC
L2 lgetEni b %

DIRIIINT T I OMBEBANEEIZDOWTOMRE (Fig. 5) TiE, I
W IEND R WEREEZHET S brefeldin A 12L& > T, 2 BERIDINICIL S 7
T —EEEBEY GH ENEEAEHELE. 2T, W75 —FHk
O GH NEBHITHBORNILBRZRS, 2070 23 HKMERETH S 2
EERRT L. —F, BEOAGHKRHAERTH S cycloheximide 13, GH B2 K 2 K
BRI TRERHEETLA2OICHLT, V3725 —FERIIRLZICEELE. 20
RIDEDENWE, WP T xT7—FE GH &N TOR S EEE 2 Kk LT

- 3,,3“: -




HEEZEZBND. TO GH Ol W AH BRI, IR IEHE 12D 7e <
wrNIcDEOEH I LW ENnD GH3 MilEoRs Y ic—8d 3%
LD TH 5. £z, cycloheximide HEHEHDIV T T —EEMHDOREEEN S,
IR T I —FPEHOMIBANTOXEMIIBELT 2-3 HETHLS &
HEXNS. Zhd, mFINWIN T 72 o5—FO¥EM ¥ LRE—WTB. =5
2.y 7 o9—PiEEB LN GH & & BT camptothecin ODHEERNH 5D
N5ETIC 45 BfAMD -0, ZORORBIFTIZEFRKTH /7=, TOFE
EN T o—FOR#AEEN GH KDBEWI EZ2EZabE5E, VT
55—t mRNA OEHEHIZ GH mRNA O 2 0BV ENTFHES
N5, LiEMN-ST, DR RPN 75—t E GH CR3ERLZMEANEREE
HLOM, BEENSEHSK, PWAEELBBICETSEMIZIZIERETC TH S
e R A

GH B FfOEREFEHZRESELIRTFELTESHALSNTNS DDITHIR
BRARNLE(THNHS.T3 FIERNLETH—(TR)ZN L T,GH Bz ¥ LEICHE
f£E9 % TRE IZ#& L GH BERTOEREFHEEZRD S *% 35, GH-I
promoter fIZ TRE MEFEETAHIENSG TFREREINZXLDIC, T3 B3IV 725
—PERZEENS Y (Fig. 6,7) . L2L, T3 #5%® GH mRNA &)L 7
T —EEHEOEMBAMBBEEICH LT 1.7 - 1.8 EFTH-72DITKHL, GH &
DEMBIL 2.5 &, T3 IR TAHAIRIGEICERNAONTZ. GRENSEHD
S BLETOETETAHEL S5 mRNA OR/ZFTIEERL, £ U7~ mRNA O
(ZEBME) ITE>THETS. ULEDR-T, W7 z2o—FiEtEE GH mRNA
DEMBPIFZEFRUCTH- 722 ENS, KISHIZASNZEZRIIELETRE R
DERTIIRLS, AU mRNA OFEBPFOEICER L TWASAEEZLGNS. T
205, GH mRNA O¥JMANIL T 7 25— mRNA O¥FHELDBEENWT &

ZRLTWS EEDNS. ZNIIHEBRIZHWEZEREREDS —BT 5. Fig. 8
IR T LD, T3 HGRIFZEDIVY T 7 —EiEH E GH mRNA #2136 E 7
WA SN ZOoENSD, W Tz o7—EESEN GH B TEEREED
W= L THRBARBRZ LD RENS,

GH BT OERER I GH GkicH T 5HRIBHILE EEEa)LFa1q
B (TFH ATV ) oWWRAERARI<HShTVwS ¥ LiaLians, 57




FH AHY OEMNEGIEEOREICH D DD, IEHO mRNA ZELIC

HDOMTERDDDD " . Fig. 9ICRT LD, T3 DHFEMERT, TFH AT
Vi3 GH BEESRERMT 275 —CiE®REHEBLEDN, £DI 7o
5—EIEHOEMEIL GH E0EMNMBIOHEN -, ZOHENS, TFY
AH Y 2 d GH BB TFOIMEREZ T TIE/R<, GH mRNA OLZEEHIZHH S
LT s &g

urxumg%wwhé&¢w/7l7 TEMEIL GH 5G4 2 K L,
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Figure legends

Fig.1.

Fig.2.

Fig.3.

(A) Cloned GH promoter fragments (GH-1 — GH-3).  Three fragments of rat
GH 5°-flanking region were cloned by PCR amplification of rat genomic DNA.
The amplified DNA fragments were digested with Spel and Hindlll and
separately cloned into expression plasmids, which were named pGH-1-VL,
pGH-2-VL, pGH-3-VL. pSV2-VL was used as a control plasmid, which
consists of SV40 early region promoter and VH luciferase cDNA. A closed
arrow represents thyroid hormone response element (TRE). which is located at
~188 to —165 bp from the transcription initiation site. Open arrows represent
two DNA-binding sites of Pit-1.

(B) Construct of VH luciferase reporter plasmid (pGH-1-VL).

1.8kb of GH 5’-flanking region (Spel-Hindlll fragment) was fused to the

upstream of VH luciferase (1.8kb).

VH luciferase-luminescence calibration curve (log-log scale).
A dose-response curve was obtained for the purified VH luciferase (5x10° -

5x10° fo).

(A) Transient expressions of VH luciferase. Two days after transfection, the
GH3 cells on 60mm plate were replaced with Sml of serum-free medium and

incubated for 24 hours. The sample medium was collected and assayed for

luminescence.
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Fig.4.

(B) Expressions of VH luciferase in stable transformants. Three-four weeks
after stable transfection, isolated colonies in 60mm plate were incubated with 5
ml of serum-free medium for 24 hours. Luminescence in the medium was
measured. (*}) represents the selected colony (colony No.2) with the most

intense luminescence.

Sequential measurements of the reporter activity (RLU) and GH secretion in
vl-GH3 cells for 8 hours.

vI-GH3 cells in 6 well plates were incubated with 3 ml of serum-free medium.
The incubation medium was thoroughly exchanged with fresh one every an
hour. The collected medium was supplied for the determination of reporter
activity and GH.  The results were showed as the mean of 6 wells. Reporter
activity (—@—) and GH (--O--) in each well were standardized with the

maximum values as 100%. Each point represents the mean == SEM (n=6).

Effects of camptothecin (20 uM), cycloheximide (1 pg/ml) and brefeldin A

(5 ug/ml) on the reporter activity (A) and GH secretion (B) in plate culture.

Pre-incubation with serum-free medium was performed for 1 hour before
application of inhibitor.  The incubation medium was exchanged every 1 hour
up to 8 hours and assayed for the reporter activity and GH.  The results were
standardized with the values in the pre-incubation as 100%. (—@—);
camptothecin, (--O--); cycloheximide, (--A--); brefeldin A. Each point

represents the mean = SEM (n=6).
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Fig.6.

Fig.7.

Time courses of the reporter activity (RLU) and GH secretion after T3
application in plate culture.

vI-GH3 cells in 6 well plates were incubated with 3 ml of serum free medium
containing T3 (10nM) for 4,8 and 24 hours. The control medium contained
the same amount of vehicle. The reporter activity (—@—) and GH (--O--).
Each data is shown as the fold-induction over the mean control value, and
represented by the mean+SEM (n=8).

* (p<0.05).** (p<0.01) vs. control (7 test).

(A) Northern blot analysis for the determination of GH mRNA.

Northern blotting was carried out with 10pg of total RNA from v/-GH3 cells
incubated for 24 hr with 10nM T3. The blots were hybridized with DIG-
labeled ¢cDNA probe for GH. The lower panel shows the ribosomal RNAs
(rRNA). stained with ethidium bromide.

(B) Effects of T3 on the reporter activity (VL), GH mRNA and GH secretion
(GH).

vI-GH3 cells in 6 well plates were incubated in the absence (open column) and
presence (shaded column) of T3 (10nM) for 24 hours. Each value 1S
expressed by the fold-induction over the mean control value (mean + SEM)
(n=6).

* (p<0.05), ** (p<0.01) vs. control (7 test).
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Fig.8.

Correlations between the reporter activity, GH mRNA and GH secretion in 24
hour incubation.
vI-GH3 cells in 6 well plates were incubated in the absence (n=6) and presence
(n=6)) of T3 (10nM) for 24 hours. The panels show correlations between the
reporter activity and GH mRNA (A) (n=12), and between the reporter activity
and GH secretion (B) (n=12).
Regression lines were drawn in the graphs. The correlation coefficient
between the reporter activity and GH was r=0.821(p<0.01). that between the

reporter activity and GH mRNA was r=0.655(p<0.05), and that between GH

and GH mRNA was r=0.702 (p<0.01).

Synergistic effects of T3 (10nM) and dexamethasone (1uM) on the reporter
activity and GH secretion in 24 hour plate culture.

vI-GH3 cells in 6 well plates were incubated with dexamethasone and T3 for
24 hours. The sample medium was collected and assayed for the reporter
activity and GH. Closed columns represent the reporter activity and dotted
columns GH. respectively. Each value is expressed as fold-induction over the
vehicle treatment (mean = SEM) (n=6).

* (p<0.05), ** (p<0.01) vs. control (7 test). * (p<0.05) T3 vs. T3+Dex (7 test).
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