AZRED | maikswss $13 - 14% - 20064

GSK3EBTRUD T A= ANICBHT %

Molecular mechanism of GSK3 gene expression
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Abstract. Glycogen synthase kinase33 (GSK3/3) phosphorylates tau, one of neuronal microtubule associated
proteins. In Alzheimer’s disease, highly phosphorylated tau that deposition neurons may contribute to
neurodegeneration. In some case of schizophrenia patients, mRNA level of GSK3f in brain is lower than
control brain (Kozlovskyetal., 2003). These suggest that GSK3 may have an important role in developing
these diseases and the regulation of GSK3 [ gene expression may be associated with them. To understand how
the expression of GSK3p gene is regulated in neuron, we used the reporter gene assay system (pGL3vector).
DNA fragment containing human GSK3p promoter region was sub cloned into cloning site at upstream of
luciferase gene. A set of 5’-deletion mutant of the promoter was generated by PCR based mutagenesis. Each
construct was introduced transiently into neuronal cells (SHSY) and nonneuronal cells (COS7 and HEK293).
The promoter activity of a deletion mutant (-1540 ~-436) harboring the SP1 sites, the core promoter region
(Lau et al. 1999) and 5’-UTR was the highest among mutants used here. Although Luciferase activity was
higher in neural cells than in non-neuronal cells, the mutant (-1540 ~-436) showed the highest activity in any
type of cells. These results indicate existence of the neuron specific trans-acting factor for regulating GSK3 3
promoter activity. The length of 5’-UTR in human GSK3f gene is unusually long (952bp). To study how the
long 5’-UTR contributes to GSK3f expression, we generated deletion mutants lacked a portion of 5°-UTR.
Activities of the deletion mutants (+ 234 ~+ 952, + 556 ~ + 952) were higher than that of wild type. In
addition, effect of the region deleted (+ 234 ~ + 952) was studied by comparing 5’-UTR sequences of some
other animals. The promoters harboring the 5°-UTR of bovine or swine were more active than of human or rat.
Although 5’-UTR may be mainly involved in translation, it is possible that this region regulates GSK3f gene
transcription.
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(1) 7/ & DNA ®FF % & PCR . Wizard genomic
DNA purification kit (Promega, Tokyo, Japan) %
v, Mg & Y 47/ 2 DNA 8 L 72, M,
BERC M, AVASAY, TF, T b5
Bz, WLz ADNARSRL LT,
GSK3BEIZF D 7 ut— % —fElg% &t LiHE
% PCR THIE L7z PCRICH V2T T4 < —
X, Lau ® (Lau et al., 1999) B X UFRuss (Russ
et al., 2001) 5D HE K DNA 7 — % X — 2
(GenBank) IZABI SN TWw5Ak | GSK3BER
FOWMERT %2 BZE TR L7, FWIERF
QIAEX II Gel Extraction kit (QIAGEN, Tokyo,
Japan) % VW THEELL 72,

Q) ¥7ru—= vy e EERFIRE ERLL
PCR % & BT i+ % pGEM-T Vector Systems
(Promega) ZHWTH 77 u—=v 7 Lz, ##
AW F % $IFREES Sph 1T K U8 Sal 112 X 54107
%, 1%7 70— A5V CERIKE CTHEREL .
AR OEFEEFIE, Big Dye Terminator v3.0
Cycle Sequencing Ready reaction kit (Applied
Biosystems, Tokyo, Japan) (ZX 5% A4 7 Vv —72
LY ARG D, ABI 310 Genetic analyzer
(Applied Bio Systems) HEj> — 27 L4 —THE
L7z

(3) MEEBCHIDOMENT | P L7-IERHIL, software
GENETYX-MAC ver.9 & [ L TH##HT L 72,

4) V72T —EBRPENI ¥ —OME  FT 0
— =V E DB ERTIAIF (GSK3B#E
ZForaE—% —@EHE a0 LmEE) %l
FREES Sac 1T LU Neo 1 THINT (&ML
MoWL) LT, s ORKERERH 21572,
K WiH X QIAEX I Gel extraction kit (QIAGEN)
TR L7z, BEL-EWMA 2V 7 25—
7 vt A HXZ % — (pGL3-basic vector) D
Sac I -Nco I #FfZ1Z Ligation kit Ver.2 (TaKaRa)
ZHWTHA L, HAMF OEERYIE, £
b & ERRICHERR L7z,

(5) 5’UTR BIARKDOME | 2 A7 v TPCREE
BT, ¥ F5-UTR D—%B (nt + 188 ~nt +

1012) ZAOTFFLEIY D 5°-UTR L B L 72l
%1%, pGL3-basic vector IZ3F A L7z, IHARTH
OIFFEH %, bk & FARICHERR L7,

(6) B#EMM . GSK3BTHE—F =L VI T 2T
— ¥ DM Z AR T W RRIEEE EME SH-SYSY
(b M%) RO 2 BEEO MR AR LA MR
COS-7 (FIVEHER) KU HEK293 (b hEHR)
Mgk B, LR—F —FEERTT ves 2o
725

(1) LE—%—#EEFT7 vt GSK3TTE—
¥ — RO DERE (REERE, BIRERE)
w7 2T —BEET (pGL3-basic vector) D
FRICHFEALZ TSI AI FE ERiEEMBEIC
Lipofectamin2000 (Promega) % iV TEA L,
—BEICBRFEHRERE T o 72, Dual-Glo
Luciferase Assay system (Promega) CHifid %z A%
THEFEBFIIVY 72T - Bl T AR NLEE
Mz, V3IA vt —INR AB-2100 (Atto)
WOy 725 —CEHZHELZ. BXEE
DI Co. Ltd, Tokyo, Japan) %A L7z,
TIAI FOBAREDOEZRLWET H720,
CMV 70E—F —THEHRT LRI VIV T 2T
—<¥ (pGL3-control vector) % [FEFIZHIAZIZEA
L, ZOFEMEZHEE L,

3. BWREEE

t b GSK3BOREHAIHICBIT 25T AN =X 4
PHLPICTAHEHMT, V725 —F (KRR
Ky s E) BRIBLLZLVE—F —#8IEFT vk
4 %47 > 720 GSK-3BEJAMBEBD 5l 2 RE S
TR L7z 6 BB DO REEEMAK % SH-SYSY, COS-
7 B X UFHEK293 O & #RALis 2= M i 12 B A8 R OV R
REREKT —BEICEA LEERY v/, 71
E— & — %727\ pGL-3 basic vector % [& X &
LCHIE L2ZEER, WFhofifatkicBwcd 7
F—F —EEEO SN, SMEELET S L
RO TH B SH-SYSY 2B B TOE—F —iF
MDD - & b E L, GSK-3BBIEFDEEHFEDOR
BEPMEMBEICBVTHERTICHEN LRSI NT,
—%, REZEBR|ZXZ70E—¥ -Gl ~OEED
RNE — VISR CHEE S EZRIROLNT,
FEMIAE & IR DB R OENICED S ¥ A
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IV A Y IS, BEREE LWL L %\ Wi R
DRI STz,
EEMGHRTRO 5-UTR ¥, #FFHE (mRNA
DEEME, MBABE, VKXY —-sEEREEDT
RNase #EHLME) ICHG L TWA I EDEZ LN D,
—7%, 5-UTR D’EEFHRE I L TR 2 > A
AVRELTHRELTWLEOHED DS, 5-UTR
DE XL, —HKAIZ200~300bp EEZ HNTW5S
»5, & b GSK-3B:EZTF D5 -UTR iE4 1 kb & LB
BWHEBTH 5, MOMABYE OB L2SH, 0
FEBORIEBBUORREIN TR L TEINS,
1o T, GSK-3BEIEFD5-UTRAS, —MEIIZE 2
LTV AHREEEOMICRBN 2@ & 2o TWwaH T
HEEDdH A, %2 TGSK-3BBIETD5-UTR S, &
DEH)ICRBRAFCE Lo TVBEDONEHS PIT
HHMT, S-UTR REEZGR CEHRERAEZ (EH
L, Vo725 —¥7vefI2XDiRE L7z, M
ML (SH-SY5Y) 12BWT, RELEEMLKAt+
234/nt + 1012 e O° A nt + 556/t + 1012 D 7T E— %
—IEENFNFNEETD 20415, 2.60ETH 77,
FE R IC BT H RKRIC X BB DOFEMELD
B SNTH, MMM & BB & iEH L ORRE DS
Brolze —F, MOWAEY SVvAy (v, 7
%, Iv b)) HERDOnt+ 234 ~nt + 1012 1AL T 5
fEigE e bOFENLE B LIERERKT HV-E
Brd o, SMEFEICHT S ZOEE (nt+ 234 ~
nt + 1012) OEE DS, WEEINKFLTWE I L
PR E Nz, LEDORRIE, & b GSK-3BEMLT
DM R R EEFE A 1 = X AI25-UTR (i
THROBEER) VPEELRFEALRI-LTwDLI L
VAN R (A

4, E B

TNINAY—ROEBRGREIF RO —~2TH S
REEARMEE O M IBEE L, HROEREE LM
AHBS L T\ 5, Glycogen synthase kinase-38 (LT
GSK-38) 12X 5% D) vEALIZ MR ERMEZ LI

BUBTHEHEINS b¥AROBHEREEY (PHF)
EROFEREZZ 5N T WD, GSK-3BITEITHMA
TEZLAEHINTEY, MEHLVIET IV INAT
—IRSIE > TREESHINT 2 2 L HE S h
TWwb, $72, HMERFELLZORMBELTICBIT S
GSK-3BmRNA O L NV S E & & - TH 40 % IR
BPLTVBET2HEDD D, ZOLIICHOER
BEREICEERREEZ R LTWB EEZ LN D GSK-
3BOWEMREICOVTIE, ) VEMLE A LB %
145 % b CFEICEfZE S T v b, — T, RA
BB BATER D Ve £ 2 TT VY NA T =R
AL & GSK-3B DI &L ORALREZH S
P BT EEREFICAN, GSK3BEETO 7T
E—F —EEDSF A= X LIZET B EIT o
720 BREBAM L ) B % K 8972 5 R BAE,
SUTR REEEER S UTR BREREKEZ VY 7 =
7 —EEEFHREANRS ¥ — (pGL3) WAL T Z
AIFREHWLVR=F =TV =0T v 2707,
ZDFER, GSK-3BiEIET D basal level DFHEARIEE |2
Mbb AL AV M PEERBEIY ERICHY,
5UTR ICHER AR R0 2 BG4 IS8 5 A L L &
VIPHEET A ENRBRINT, LEOKER LD,
AIFFEIZB VT, GSK-3BEMEFORBFGEFE %
BT ECEELRMAIMEONIZEEZ TV,
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