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iEgmiE (ES) Mlakafboattkx=E 3 2HlkE

tLTHIhTE Y, EERE~OHMEBHESINT
W5, A0, TEEME FoREsver (GH)
DI~ O BFE S B 0% RT-PCR 2 H W
THF L7, ESHRRICE VT Ptxl, Ptx2 K & T E
B O WAL 558 5N AIERT ORIBHHHER S
niens, GHEETOHESENRRLEERET 2
Pitl B FOREFRE DO A TR, AKREKE GHmRNA
ORERBRIAD LN H» -1, GHmRNA OFEE IR
¥k (EB) BEROBHTREE SIS, 74— —7
) — OEEEIT & 0 RERICHEINY B T & R L 72,
X5, BE<v X ESHIEIE, leukemia inhibitory
factor (LIF) BE T TZoZ el sn, LIF
BITWIRETRMET 2 EanTW3 0, LIFFEET
T GHmRNA oRFidE®RE N/, LAL, Z0
GHmRNA o3 I1355< ES Mgz A EE—icnfbL
rebDTHA I, & ESHlEEAVTHEERETT
B EHRNEETH -1, #2C, GH ue—5—/
YNV —D PRI GFP ##fE Lic Ry ¥ — %8
fEL ES i A L GH EAMEOER AT - 72,
FACS %M L 7-f##r T2, RT-PCR D#558 & FH
i LIF 4 T © GFP Bila o glarm By o h,
GFP [SiEimia & R e Bt L2 & 2 5, B
< GHmRNA O¥EMAEZE L 7z, SEbhbinig,
LIF O FZ# T TR GH EAMESENT 5
L, TEABENZGH v —%— /T vH—
ZRHET B EICE Y, GHmRNA EAMIZE 55
TEHEIENARETH B T LR LT,

&

(|

THEEER, ML BREFTIN T A/ THD,
HMED BB TIER T 2ERFHT TlciEINT
W3, X5z, MhEficz T ofEsREE 1
VEVEEEL, BEFERORBEEWMET 2 LTRIF
BEFNEIRD S B,

RV E Y AWASHEFEE (GHD) 3, &
tVEY (GH) ORQWARICLEZEFETH 5,
GHD oW, #5 %I3BEEWEEE S & ORENBER
KEBbDTHBM, B OKEHORK ISR TIZ
1< Bl GHD EEEh TV %, BFEoizig,
BRAL W, BRIRRSES ERERREORELSH 2 b
DOEMT, TERMEERZMES & 5 EMSFEL,
BHiEzEo b0 & LT, Tkt GH RIBEY,
GH a8 TEEE" ¥, GHRH ZAKERE" Y
BREBHOLNATVE, &5, BitEo GH 2R
P, TSH B Efo TEREFIEFRVE v O4y
WMET %2 £ 5 BE AT N EA & v € v RIBAE (multiple
pituitary hormone deficiency;MPHD) H3& 51 TH
b, ZoOFERE LT Pit-1 EFEY, Propl EFIE",
Lhx3 2EMEY, HESX1 EFIEY, X EOEERTFRE
EHREENL TV, UL, B8, RADE-ZY
LIEWERIE <, TEEAOREEREHET S &
12, GHD 0FERZHSMICTE7-DICSEETH %,

et ilE (ES M) dobtoLtel2E 9 24
fad Lcsnsh, leukemia inhibitory factor (LIF)
DEETTZOZENHFIh s EBFohn T
39, i, IFIFUHET, ZEMENDS{EN
WESNTED, in vitro TOMLOBFFEIZ S LFEET

(#—-v—-r] kE+ver, BRESERE LIF, GHYo -5 -, TEFKML
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ORI L, BERBNOILAEEX 5 LTS
BEETH D,
il ik

1) fHAgOMERE

< v AHRO ESHIIETH 5 ZhTc6 fkE %, ¥ 5
F v (gelatin:Sigma) I — b LT« v v 2 ZHH
L, LIF (ESGRO : GibcoBRL) 1000U/ml, 10% v &
fEIRIMAE (FBS) %2& ¢ Glasgow minimum essential
medium (GMEM:Sigma) HTHEE L 7z,
2) MR ) 2 5 — HEHEKIE (RT-PCR) Hick 3

GH FEL#r

TRIzol &3 (Invitrogen) THIHI L 7z total RNA
» 5, M-MLV ##E#R (Invitrogen) % H VW Random
Primer #ic & © ¢cDNA &5 L, Ampli Tag Gold
(Roshe) ZFHWTH Y » 5 —¥EERIL (PCR) 217-
72o PCR DOHSIBEIRIZEY O BN ERAEIHICA S
XIIEEL T,
3) Pit-1 o

flaigz b =722 Pit-l1 BREANS §F —%
lipofectamin2000 (Invitrogen) i & » ZhTc6 fHiaic
A, TORHOREA YIRS v T oy VET,
flag Piikic L D EFR L 720
4) GH EHMEasbicRETIEESG0ER

MY Y UTHIREREBE L0, €5F va—t
L 7235mm 7 4 v ¥ = 1T 1000018 /3m]l D% E CTiEE
L7z, LIF &%, BXU¥EEEF GMEM/10%FBS %
FERL, GHHEEALE L 2, ESfElas =i
&I S wic, DISH ic#ilg G00E/15ul) =&
EERNEEZ T 4 v VallffESERE, T4 vVa
Z Tl € 3 BREE L, IR (EB) 2K
i, I5IT, 2HMREERELLR, ¥5Fva—

by Va2 LB L 72,

5) v=e b bo R LCRGFP X7 ¥ —EA
ES #Hfa
v b be RN GH RBIES T 5 &8RE
XN TW3 Locus control reigion (LCR) 404bp, %
LU GH 7’m € — % — & Green fluo protein (GFP)
cDNA %8 L7z LCRGFP <7 & —Z{ERL L 72,

( 6 A) D N 7 % — % lipofectamin2000
(Invitrogen) 12 & ZhTc6 ffZIcEA L 72, LCRGFP
~7 & —ZEEFI CMV 70 £ — % — T NEO ittt
AT %= FE 4 5 72D G418 (Promega) i< &k »HEIR L,
LCRGFP 484/ & DNAICHHAIA F N /- fEEBEZh T c6-
LCRGFP%:158 7z,

6) 7o —H A4 F* Y —iTk?B ZhTc6-LCRGFPHH

-

[
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fa o 5B

€5Fva— b L7100mm 7« v & = 1250000/8/
10m]l O #EE T ZhTc6-LCRGFP #ila%x £ =, 5 HHE
EELLERBEY, b)Yy TcHBEEL K, FACS
Vantage (Becton and Dickinson) %#{#MH L, GFP
BBMEAmiE & edmiat Yy — 5 « v L,

i R

1) ESHlfaic &) 3 MEARELRERFORE

RT-PCR i & 0 ES flifan FEAEEEEFORE
ZEIE 7z, ESflETIE, PRL, Pit-1, S100m RNA
ORBEIAD LT, Ptxl, Ptx2, GH, TSH,
neuroD1, POMC, IGF-1, GHR ® mRNA FHEHHZ
vott, (X 1)
2) Pit-15E%IRHIc B 2 EEEETOEL

Pit-1 BHE~N7 ¥ —OBEAIL LD, Pit-l1 BEHDOHE
HE2EDH5 50D, GH, TSH, PRL, Ptxl, Ptx2,
Propl ORBRICEILRIED oL M -1z, (K. 2, A,
B)
3) &1 mRNA HEEOERNEZE)

LIF EEAE T TEET 2 T itk VES il o4k
THEIEBHMONTVWBDT, ZhTcb flif%: & D%

k) - NeuroD1
» I o

m m m m
T | ES T | ES
= | W = | M
th | B | K
(K1) RT-PCR it X 3= X E{X, ES #Hilao%
HEBRTFOLE

<7 A TER, ES flaX O RNAZHHE, 25ug®D
tatal RNA%{HH LRT-PCR%:4T» 720 Zfll=o X}
iR, HAl~ v RESHIAE, a) GH, b)PRL, ¢) Pit-1,
d)Ptxl, e)Ptx2, f)GHR, g)S100, h)TSH, )IGF-1I,
JPOMC, k)NeuroD1, 1) B-actin@EFDREEEZPC
REIC X DB L 72,



A Western blot
Pit1flag

pcDNAS.1

pcDNAS.1

Pit1 flagh> W - -

(M 2) ESlIfEIC B 5 Pit-1s8HIREIC X b 2R
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Pit1
TSH

prop1
B actin

Pit-1 ES s
S ST T
ES#HRa e

A) lipofectamin2000iZ & v, hunman Pit-1flagFEH N7 ¥ — Dtransfection 1T\, flaghifd% H W\ 72 Western

blot#E TPit-IflagD EAFRI AR L 72,

B) Pit-1#IESHE, ESHIRE, < v X FPEMA L HDRNAZMH, 2.5 ugtatal RNAZHWRT-PCR%ZT » 72, Zfl
&b, Pit-1REESHIN, ESHIlE, T#HEMA, a) Pit-1, b) TSH, ¢) GH, d) Ptxl, e Ptx2, f) Propl, g) B

actiniBZ T OFEALPCRIZICL b HHEE L 72,

o I GHR
RS

LIF (-)

E 2161|1014
& days

(K3) LIFEEETESFva—1r7F 4 v ¥aTH
#= L-ESfEiaic B 1T 3 BE=TFRE

EStlifa%z, LIFFEGFEETRIC, €5FvYa—bFrvva
TEE, 2, 6, 10, 1481z, #h<Th, RNAZHHE,
25 ugdtatalRNAZFH WRT-PCR%* 1T » 7z, a) GH,
b) Pit-1, ¢) NeuroDl1, d) TSH, e) Ptx1, f) Ptx2, g)
GHR, h) B actinBEFOFREEZPCREICE D HEL
7o

HoEEL, TEAMEORERLRFRELERENIC
HIZ L 7o, GH, Ptxl, Ptx2, Pitl OB EFFHEHREEH
IHENd % C & AR L7245, GHR, TSH, neuroDl @
REIREALERD B -7, (K. 3)

4) BREEESMHICB T B GHBETFOREL/L

LIF 4T, EELET, EBoERcswTENE
N GHm RNA OoBRHELZEHEL, WInicku
Tb, GHm RNA BREHICHENGT 5 & 2R L
tzo ZDIIEIT, B, LIF FE FTEEL LB
% GHmRNA 25803 5% 2 & 2R L 7z, (XK.
4A)

5, o FTEFBEEEET OBREEE L s,
GH & XL T Ptx2 OFIEH LIF ZE T cliflsn<
Wiz, (K. 4B)

R D ES fifa <D GHmRNA & B actin @ %
HHAE1&LT, 3, 5 7, 9HT GHmRNA DOEE:H
ElbzHE U, LIFEET T 5 HE» S RNA i
Bl Twaoxt L, LIF EEET T Rl—ERD OER
EBDEDRTHS IHE» LMLz, (K. 4C)

5) &Y A+ HA YOFRIMcE 3 GH DR

BMP2, BMP4, FGF8, FGF1013 F&#&DFIHAS L
WBEE L2y A N A v ThHB, LIFBEETFTENZ
NZERELBELH, 557 GHnRNA OBl
BED SN -T2, (K. 5)

(27)
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A
a) LIFEET
b) LFsem&ET

C) Embryoid bodyfiz Bt

GH
B actin

GH
B actin

GH
B actin

B actin

LIF (+)

LIF(—)

2 | a] e | 8 | 10

2 | a]l e | 8] 10|=

il

days

days &

fold

C

(X 4) RIELBENG T OGHMRNAFRE

* P<0.05

A)a) LIF #E#ETF, b) LIFEEFEET, o
Embryoid bodyfERkic & 2, GHmRNA

DOFRBWEOLLE, a), b) T, ZhEh,
3, 5, THIZRNA%.H, ¢) T2 5 HMET
Embryoid body% ek, THvZ2 0HE L,

3, 5, THICRNAZ i, RT-PCREIZ &
»GH mRNADFEBZHE L 7,

B) ZRILIFFAET, ARILIFFEFETT,

zhZhe, 4, 6, 8, I0H TRNAZHH L,
a) GH, b) Ptx2, c¢) B actin¥#H%RT-PC
RickDp Hﬁﬁ L7,

GH
B actin

BMP2 BMP4 FGF8 FGF10

+LIF +LIF +LIF +LIF

(& 5) %A A4 YEMEOCGH m RNADFHEB
a) BMP1+LIF, b) BMP4+LIF, ¢ ) FGF8+LIF, d)
FGF10+LIF, e) LIF & &K IZAINEK 5 HHEHITRNA
ZihH LRT-PCRIC & b H#L U 7o,

LIF

6) LCRGFP ~7 ¥ —OflifassBrirEiAb

GH, PRLEZXWT 35 v P TEEAEEKTDH 3
GH3 i fa, MiEFMAz<cd 5 COS fHMaIC,
lipofecamin2000 2 & » LCRGFP ~7 ¥ —%EA L
720 GHSHEFE CHREMIC GFP BWHEEINE T & %1

(28)

C) RUMEOESHIATOGH mRNA & 5
actinOFHoOEE 1L LT, 3,5, 7, 9H
TGH mRNARBE OBREHE(L % i
L7ze

0 Days

L7, (K. 6B)
7) LCRGFP 73 2 ¥ FEAMRI
LCRGFP ~7 ¥ — % ZhTC6 fificE A, PCR &
iZ& 0 LCRGFP Bz FOEAXMHR L 7z. (K Ta)
B 5Nt ZhTe6-LCRGFPI6 g% 7 o —+4 4 + A b
-k OB L, LIF &Ik GFP [GiEfRaLs 15
MLTVWEDEBERLI, (K. Th, ¢
8) ZhT6-LCRGFP16 #Hfad GFP [Gi:fmAa & ka4
faiz B 3 GHmRNA REE D HE
ZhTc6-LCRGFP16 fila® GFP Bitifgic 8 W T
GHmRNA HEiZfetMia s g L ciEmL Tuvic,

z =

TEEAEICB W T Ptx1?, Ptx2®, Hesx1", Propl™,
Pit-1975 EOEERFAFEEL T b, TEEHEED



A :
Locus Control Region
Pstl Pstl

Sacl

O Pit1 binding site

a) COS LCRGFPEA

C) COS GFP#IRIE

ik, TEEAVEYORBEICEAS LTV A I ENPRE
STV, RLED ES fif@ics T, Ptxl, Ptx2 %
ETEREMEOTIEH» 5 5 N A ERBERFOFE I
Fah, £bFrTRS S5 GHmRNA OFEHE
»onfofed—Ef o ES Mifgid GH EAMEOAEIC
SMEL T 3 EEEE S EES Nz, L L, GHER
FRE>EERET 3 Pit-1 ORHIE» 5 n e,
DRMD 1D GHFEEANATSTH B GE L
bhtc, TOREPEICT 29D, Pit-1 EQ% ES
Al THRE S, GH, TSHmRNA O FE 38N
ipoto, TORGER, B Pit-1 BEMSRI TV
DI GHREMAESTH B EEHIFETIREL,
Pit-1 DA DR FIT & 3 Pit-1 25EF 3 3 B DRSS
AFATH D EIREMERE T 5, T I TREADAER
& - T ESfil@% GH EAMEO TR MLs g5 T
ExRBI,
ES HHfaE,

-
[

1 >OREEEERT 25 50 5EEHD

b) GH3 LCRGFPEA

d) GH3

29

GH 7' RE—4—4$B1& 050

HindII

(K6)GH” 2 & — % —FIcGFPHEHAT
HBLE—-F—-75 231 F (LCR-
GFP) D!

A) pEGFP-17 % X 3 FOGFP_E#IC,
human ® GHEBE#E = 5> 5 _E7#493bp
& locus control resion#J405bp % fH &
AATE TS 3 R FEBYELLCR-GFP &
L7

B) LCR-GFP% COSfifg iz lipofectamin
2000ic L D BA L7 & EGFPOFHEL
BN -7 (a), [EBRICGH3MMAL
WEALGFPORREZMEE LK (b), C
OS#mlE, GH3 fElzvdFhics\wTd 7
XY FOEAMNTON TV S Z ECM
VZo®—%—TFIcGFP:2HEET S 7o
GFP?ﬁ%ﬂ%ﬁ 23 FEFBLERELE (¢ do

MR~ &ML S 286012 & > TW 3B, in vitro T4
LS ¥ 20— AEE L CIRERETEZR S &
B2EFEEND B, TOHEREERELBEM LSO
T, BBV OMREIIBRIE RS 578 50
JFIENIRIEE D A AU HEE R R > TV 308, 20
%, FERECHYTIREIEAENSET 3 EAADE
ERIAEE T AL IR I, PN IMEREE T8 I fst
MEICHMELL, ZOMichRENER SN S, SElo
EBROKERTIE, MERERLE VD HEHN GH 0F
FIcB U TREICTIZE» S - 2h, &b ETE
B SNRE I HRT B D TH D, NIHEE, thix
EOEREV-bDELBE LBV DS LNK
W,

—4, €£5Fva—rF 1y va bETESHEAR
BLEZ, BEMNIC GHnRNA OFF ITHEMNL
72o GHmRNA & E#iz, Ptxl, Ptx2, Pit-1 O &
EFERERNICEmMYT 2—45 T, GHR, TSH,

(29)



B znhTce

: I E— (27) LCR-GFP75 2 3 K OESHRIA~0BA
* P<0.001A) LCR-GFP7 5 R ¥ K %HilfREEFRsac 1 I L D ERFILL Zh
I TebHEAICEA L, G418z & 0 #EIR, LCR-GFPEAMAIEZ

hTc6LCR-GFP16, ¥ L U22%%5 7z, a) LCR-GFP7' 7 2 3 F
7 v7Vr—1t&L, b) ZhTcb, ¢) ZnTc6LCR-GFP16, d) ZhT
c6LCR-GFP22» 522y 7 4DNA%ZHH L, hLCR %

4 BT BS54 v —Ick D, LCR-GFPOEFIMA / 2DNA
i BAINTWEDAHEEL 720

0 —j'm - — B) ZhTc6, ZhTcBLCR-GFP16 % LIFEE T, EHEAEF TS5 H
i -LCRGFP gL, 7o—4%4 b4 MY —itkb, GFPEHMIzOH

— | 4+ | = | N5 @EWBUE, a) ZhTOMBLIFEA T, b) ZhTLIFIERE

T, ¢ ZhTc6LCR-GFP16HBALIFAEAE T, d) ZhTc6LCR-

GFP16 #@f2 LIF JEFE T

C) ZhTc6#le, ZhTc6LCR-GFPL6HHRE% % h 2 WLIFEE T,

FEFEAET TH HEEEE LGFPOBHERKOE & E B L 72,

a) ZhTc6 b) GFPR& 4 #lfa ) GFPS % #HRS d) LCRGFP-ZhTc6
B a) b) ) 4
GH
B actin
<> C, G =
e % &@; C
%%, g 2
% % e

(X 8) ZhTc6LCR-GFP16, GFPIEM:AIIE & Efigic 81 2GHRERE
A) ZhTc6LCR-GFPI6#Hfa 2 LIFEA T T HEMEEL, 7o —44 b 2 b ) =i & 0 GFPEHEMIE & eitimia s
SBEL 720 a) ROML ZhTcoflifa, b) GFPREVEMERE, ¢ GFPEMEMAL, d) 5 BERTDZhTc6LCR-GFP16MZD 7
O—H%A4 hA Y =NF—v (FOo74—I) BRT,
B)a) #R4{bZhTcoflfE, b) GFPREMEMAE, oGFPIEBMEMIIE, d) SBERIDZhTcBLCR-GFP16 #lfds SRNA %,
RT-PCRIC & O GHm RNAEAHE U/, EBGH, TB S actin(control) TGFPEMH:MIEEICHS W TGHm RN
ADEEMMMBED S iz,

(30)



neuroDImRNA ORI IE(LEZREDSh -1, T,
WEFhoBEAIcBWTS, ESHEKOMED. S I,
PRLMRNA OFRIFBD o NE b -7 TEREDRE
HITBWT, PRL il GH Sl s S 51
MLk, HET 2MIETH B Db L,
TEAICBHEL 2—HOBET TR, TORBICEL
pizvh e, GH FEICBIE L 7o B FEF ORI
MAERE N EZ, TEEMLEEZ 5 LB
2N

APEICBNT, BHITFRLEDL -/ ETH BN,
LIF 2 ESicB8i 5 GHEBHAHEMX ¥ % AEICEH
L#co LIFIZIL6 YA b AA YT 73 ) —IL/BT 3
BrOBEEL-ET A1 b4 v ThH, ESHla<T
i, LIF OFE TN TRMEISIRRELZHERE T 5 < &3
S5hTW3®, ZOKFE LT, STATS OiEH LA
FEHICEETH D, STATIEMALD S THRALIEK
EhfEcZsEBBEsTVWEY, —5T,
LIF SBAKE _EBEREERL, ZOVY IV EELS
gpl30ix, JAK-STAT %D iEHIZ, Ras-Erk Rix&
DR AIT-TVWB T LS TV EY, Sp{bila
XL THEAL, Ml = 9 2 O myeloblastic
leukemia cell line ®= 7 B 7 » — I ~DOME{EHED,
myeloma cells 5™, o 2WEQEBEL,
BB R O RE, OfF O BIERIEED, A
Boay sEEEME~ O LRED, HRERIROER
1R, DREEMEEDTHEI® L &, ORI £ -
T, flas tofet, S0 I OBRE|IZH > TWh 3,
LIF &z OZEFIEHBE, RADOTERIIBVWTS
RESERS LTV BE?, GH ELEMIED20-30%,
TSH EEAE, PRL EEA, gonadotropin B, &IV E
vIEEELE, ACTH EAMIED10-15% T LIF $E AR
®, folliculostellate cells T&REPHR SN TV 5,
LIFBEFD/ v 779 b=I9XATER N URITHT
5 ACTH D iEEPshThy, EEMICIEX b
v ZFE I & b POMC #zF, ACTH BEZTORK
YT 2RET cid, HKRTHD CRHE &R LT
ACTH it L CREM BV TWE EEZ oh
TWA®, —F, TEARRENZ LIF O@fRE <Y
AT, 7y vy IBOFKHRRELY, Ao s
V= ho ER], FE Y A4V TOMEDRT45
L1335, 51T, GH 2ihET LIEE O mEHE»R
Do B, DO FEEKTIE ACTH 4k D HEhn,
7+ rBEOFEE, oMo GH, TSH, PRL 2
FORLHED SNE, DED, FEEMLICBWT
LIF #%, ACTH srusifas, #ELRSR (7 +47)
ffE~MLAFE ST ZRT & LCEix, GHEL,
TSH EAMIC S HE A @ < ATfeE R s h

31

TWw3, LrL, H§avy: vy — VIfEid GH 5%
MEl4 50T, GH EAMREKORD M LIF 0 BE#
YEFTH 2 MBNSIER TN I3HWT 5 &
WEgETh 5,

o, TEKEE»SESHMaKkTH 5 GH3
MiaicBWTd, 4B ES#ilgEFERIC, LIF 0%
Mc & b Ptx2 ORESIH SN 5  EhWEPS N
THBY, LBEOKEIELET 2 HEESH 5, Lo L,
KIFFETIE LIF 2 & » Ptx2 BEIEILIA 12 GHmRNA
RBBEEMBEE S N/-HS, GH3 i3 GH 4wl
HPMES PahTHBY, 2OEZROFERBAHTDH
%o

SEoERIck D, LIFEEFCEET S Ltk -
T ES filas & GH EAME~DO L2 REL 5 5 C
EMBH LM E - 1S, ZOHEICHME L ik D
HERZELOLTREINLBDTD - . GHELEM
Baic oMb L ik % & S 1Bl Ic 4 3 7o diTid,
GH EAME%ZERET 3 EBURETH B, £I T,
TEA GH EAMSEN S GHRBEICHKNEATDH 5
GH #{=F 5 LMl @ locus control region (LCR)
EGH7oE—4—, GFP AL, &5ic, CMV
7o E— % - T NEO iR FEZMEAIAA T T R
I FEESHMIc N —<x Y NTEALKLY, Z0H
EICBWTDH, LIF ZFETFTGHmRNA OFEF L[H
BRI GFP ORESEMLTEY, &5iIc7a—44
A RY =itk Y —F4 v Ui GFP BRI
BT, GFP &M ik L < GHmRNA 25870
LTWwWiz, TORREIZ, ESHiah, 5> GH EAMmE~
DML EHFET 5 E T LCR-GFP = — # — & {EF A48
FEEICHRIE Y —NVERBIEERERT B, 5,
DHEOIGHSEES NS,

5

AR 0, THEEID & L E AR
BRI RIE A T IEA SRS - F4E - I
MBI O FIRRIR SRR, REPH OBAREED
BEICEH O LT,

X ®
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ABSTRCT

Embryonic stem (ES) cells are known as a cell that has a potency of differentiation to
various types of cells. In this study we examined using RT-PCR whether ES cells can
differentiate to pituitary cells, especially to growth hormone (GH)-producing cells. GH mRNA
was not increased by the expression of Pit-1 that is a specific transcription factor for the GH
gene expression in the pituitary, although mRNAs of transcription factors in the early
stages of pituitary development, such as Ptxl and Ptx2, were present in ES cells. The
amount of GH mRNA was not influenced by embryoid body (EB) formation, but gradually
incrased in the course of the culture on gelatin-coated dishes. Furthermore, the increase in
GH mRNA was enhanced by leukemia inhibitory factor (LIF), which in general arrests ES
cell differentiation and maintains full potency for differentiation. However the incrased
expression of GH mRNA by LIF was not so much and not all the ES cells were able to
differentiate to GH-producing cells, which made if difficult to characterize GH-producing
cells. To circumvent this problem, reporter-gene expressing green fluorescence protein (GFP)
under the control of GH promotar and locus control region, which is important for
somatotrope-specific expression of GH gene, was constructed. The reporter gene was
introduced into the genome of ES cells and GFP-positive cells were sorted from all the ES
cells by FACS. In accordance with our data using RT-PCR for the determination of GH
mRNA, LIF increased the numbers of GFP-positive cells. The content of both mRNA and
protein of GH were higher in GFP-positive cells that in GFP-negative cells. These findings
show that the cell sorting system using somatotrope-specific reporter gene is a good tool to
separate GH-producing cells from ES cells and that LIF may enhance the differentiation of
ES cells to GH-producing cells.
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