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Cloning of Cerebellar Granule Neuron Apoptosis Related and Differentially
Expressed Rat Gene ARNT2
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Abstract. [ Objective ]To explore Lhe differences of gene expression between cerebellar granule neuron (CGN) of
normal and apoplosis of ral so as o clone ral gene related with CGN apoptosis.  [Methods] Fluorescent differential
display PCR (FDD PCR) was used to screen differentially expressed sequence tag (EST) between CGN of normal
and apoplosis induced by low K*. After verified by reverse Northern blot, rapid amplification of cDNA 5'ends (5’
RACE)was applied to clone target gene of differentially expressed sequence tag; RT-PCR and Western blot was
employed to further investigate the differential expression of target gene. [Results] EST 5 showed differentially
expression after FDD PCR screening. Verified by reverse Northern blot, EST 5 was then successfully cloned by 5’
RACE with an integrity open reading frame which completely homologous to that of ARNT2 of rat, both mRNA and
protein expression levels of ARNT2 were verified up-regulated by low K+ significantly analyzed by statistic methods
(P< 0.001).[ Conclusion] ARNT2 is up-regulated in apoptotic CGN of rat induced by low K*, suggesting that ARNT2
is related with CGN apoptosis and may play an important role in the process of CGN apoptosis.
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AKBEIBRTPHETHRFHEAMET TS E T
DR 88k Z BUR A K, (HIX A2 A 4 TO R T
WERMH, MR, A ETTAT R SR AT
BRESENN, FRLEHHHZTRATIRE S
HARMFREENS S LR —MH T
B[] — 7o 286 ER Bt 30k S ] 500 30 388 T 300 AN R BB T
WAES, B A 22 TR T PLE B 1) 2184
FIfL, T HRAT BB E TR T ML, 5
A ti2.08 T BRUR F A R T B M & T AT #
AR, RATRE RS/ DB R M 2
JUAR ML T o FR KB mRNA 58 A R Ak
G R AN SR KM A TR T 2 R Rk E
[l ARNT2  (aryl hydrocarbon receptor nuclear
translocator 2) ‘EJB T & %A bHLH/PAS {R~F45#
MBS R T (B A S TR TP R
AEHG,ARNT2 WIS S REAERNVEZE N
BT BB 2 TR T LE L& ARNT2 78K
BT TR R RBEE T HTSTER

1 M#E5F*

L1 RS R TEBAET

2 Yan 5B J7 85 B AR SN IR R R/
BRI #1222 T ( cerebellar granule neuron,CGN), H1Z
29 35 mm BI4IMES IR LIRS ALHE 3F CON 55 8
X, A& S mmol/L KCl Z XLl BME £ 3R 5
(conditional low potassium medium,LK) #7100
mL/L B4 ifiL 7 & 25 mmol/L KCI ) BME ¥ 37 &
(584 BME #3E5:), LIS CON T EE T
B8 CGN WA A& 25 mmol/L KCl X IiL1E BME £
F % (conditional high potassium medium,HK) % #
564 BME $353E, HFEE KR 5% CO, 3¢
Fith,37 CHER 6 h JF{R4HML L RNA,
1.2 #EZTAT £ R %KX mRNA HITHE

w3 2R B/R PCR KA Genomyx Hierogyph
mRNA Profile Kit 1 Genomyx Fluoro DD Kit (3
E BECKMAN v 7)), A& 124 3R 51
20 A 5'3mBEHLT 14 B F 0O A L FHEH (TMR) Bl
B 5 —EMER 124 3 miEE T, STRRERME
BB RHAT, LR S OB LB A ®
xR P RNA H942EL; QRNA R %2 ;@i
R (RT) ;@56 g/L RASBER A 3 000
V EER K ;@K E#T; ©PCR ¥ 38 =R &

R E VIR R ; DTA 50/ @WIF 4%,
1.3 R [H) Northern blot £ mRNA RiZHER

LA @?P-dCTP (LI WA TR A EN)IENKR
RIJEY), PR FRPR RNA FEh RGO =P
FRICH) cDNA R4, B FIBGRA R & i fb ket 5351
5% HK #1 LK 435 Frig B RNA #5174
A2, EHAITEHATRIZAE (F4 38, -80 “CBR L 36 h,
BEEERITKEABIT,
14 5 RACE ZREBERKIZER

T ERREFIIIRE (EST) B M 3' W[ %
FRBH, & RFER DNA S RuthEy A
(rapid amplification of cDNA 5'Ends ,5'RACE) Rl
AR RIER LK, LUK KA Marathon ready
cDNA (Clontech 2~ B )EHH , BIE S 52 R UK
EST & i+ # £ 5§ 5[ 4 GSP1 #l GSP2, &
SMART RACE JF38 4 5 Fig sk #5148 APL, &
AP2 3% A KECE (R SR T A A HE LT 1 3
X S'RACE §73% 8 1 RY 8 ET I 2R 1 7
] GSP1 1 GSP2 43 $1i1% itk .5’ -CAT CAT TCT
GCT GTA AGG TGT AT-3'#1 5'-GTT TTG GTG TTT
CTA CCT TTC AT-3' 58 2 RY S Fr R Fr 7
514 GSP1 #l GSP2 4 #1i%& it K .5 -GCT ATT
CAA CTG TCT TGT CGC TTA C-3'#1 5'-CTG CCA
GAA ATG GGT ATG TTG A-3', % 3 Ry Tl
R EF RS 4 GSP1 M GSP2 43 iR it 4 .5 -
CCA GCA CAG AAT GTA GAG GTT AT-3' #15'-
TGA ACA TGG GCA TCT ATG GTA TGA-3', &K
PR BRI 20E MR RS T 2 AR
PCR $#¥ , 4 2 84 ¥ 7= & B e pHgE B fa Tk 4k
J& , 3 QlAquick Gel Extraction Kit (Qiagen 22 H])
B, T-A WFEREY ™) 2 pGEM-T-easy [FhL 2k
{& (Promega 2] ), FIUESK
1.5 RT-PCR 47 ARNT2 mRNA RiIZHZER

1 RACE ¥ 16 i 89 ARNT2 JF ik B f5 #E /7 5
(2 136 bp) AL E TSI F M RF, 5-
GCC ACG GGA CAG GTG AGA AT-3', R; 5'-GCA
GCC ACC ACA AAC AGA AAT C-3', IR BER
380 bp,B-actin(219 bp)YE NS M, A KEFILFH
CGN % LK/HK37CH#HE 6 h Ja , 41 5 RNA,
PLR B #1838 cDNA 15 PCR U B4R, PCR
S¥H 94 C, 3 min; 94 °C,35s; 55 C, 35s; 72
C, 1 min; 30 PMEH;72 C, 10 min; B 5 pL PCR
FEMITE 15 o/ L BRARNERERC IR, THERB)S
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S8, AARRLKAEMESR L L8 31K,
1.6 Western blot £7F ARNT2 EERERIXAHNE
®

CGN 4 22 H M3 4E Watson ZE S 715
#HAT, AKE 35 mm FO A CGN £ LK/HK37
CHEHF 6 hJ5, F 1xSDS LHZE MU 100 wl kA
MR S min, 4 CHFEHE 4K, K S5s;100 C&
B 5 min,4 °C 15 000 x g B> 5 min, -20 CI{HF
# F ., B 5 2 BCA Protein Assay Kit (Hyclone
Pierce,USA) #1TEBE B ER, A 40 g/L S5
X 100 g/L B4 B 4T SDS-PAGE, # GiHERE
PVDF f&, & 50 g/L BREE M A IXTBST IR T3
Ml 1~2 h,$T ARNT2 —3#i(Santa Cruz, USA) Fi & 50
g/L BB 89 TBST LA 1:500 MBS, F 4 Ci%
A%, BRI EIYEE (horseradish peroxidase,
HRP)#RiCH —$1 (1:2 000) }2 HRP #Rid B34 4
R ZH (1:1000) FEETHRE 1 h, LumiGLO
(NEB, USA) iFlfb2ERIE, X REHIERLK
ZER  PVDF FEBE/G 2 stripping ZLF2 L) 1: 1000 #%
/Y antiB-tubulin M#i{&(Sigma, USA) EHHRIC,
X R R RS S E AR IR R IR 8040
BRI LER 3 K,
1.7 FHIREES

F NCBI (http://www. ncbi.nlm.nih. gov) i) #%
MBIEE, K& USCS X B 2 B4 $38 FE (genome.
ucsc.edu ) TG B0,
1.8 ZEitip4big

BB xxs Foow, BIYEE A AL ¢ IR 4T
ERBEN,

2 % X

2.1 WETUATERTILZ mRNA HIEE

RN 1T 8 5 BER A B R BRI R S
K, EHEARHRBAERRXEE HRLK S
HK @ EKEHBHE KT 2.0 /0T 0.5 ks
i, FLEIWFEME S 10 4 ;PCR ¥ 18 /5 B 3k 16
iE, BEIERLW 8 &, &3k WFE BT
&, B8 ANFY, R s SFEINRKREIRE
3,58 7 SARRIEMEFS], K4 6 MREH
FF3I, % 5 5 F5I7E HK AR IE E AT HEE
KR, KERH AT AR E] mRNA 54
(B 1), BAEMEIES 6 h AT HEThEE
IR FORBEAI{EN (20 50813 481)/mm’(n=4),

Sequence LK HKMarker bp

1 FDD PCR B #& 50812 B &5 mRNA
Fig.1 Screening differentially expressed mRNA from
cerebellar granule neuron apoptosis model by FDD PCR

M. marker; Sequence 5 is up-regulated induced by conditional
low potassium medium (LK) for 6 h; but no obvious band can be

detected in control incubating in conditional high potassium medium
(HK) for 6 h

2.2 R [E Northern blot £ mRNA RiA£R
Bl 2 % I6] Northern ¢3R5 R, [ 2 £ R
A LK i#%/5 8 mRNA BRE TSR AR R
A HK 2035 mRNA 4T &R, 8-
actin fENZE BN RNA FHBAEH BREKS

LK HK _Sequence

Negative control . *

B*-actin’ ..’ 1

M 2 [ [G Northern blot £ mRNA &z £ 5
Fig2 Identified differentially expressed mRNA by
reverse Northern blot

Left: hybridized results obtained from apoptotic CGN induced by
conditional low potassium medium (LK); Right:hybridized results
obtained from conditional high potassium medium(HK)
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HR T R OE B AR AR AR 253K 1 [R]— At /)N i JS0kL 48
L, WEIFR AT I, FERIM B-actin 22385 & 5 5 A (]
KIERT, £ 5SSFIREERRAIEE, X5
FDD PCR ffi%4E R—%, ESL S S HANERE
KF5,
23 5RACE ZREERFTIEZEE ARNT2

5 5 ¥ 5 7€ NCBI B R ¥4 FE o X RIR YT
3, 7 UniGene $(3E % 1 L E N7 B X [FFE EST
FAEE, BIEXEFABETF PCR M EkiLy)
BArEER, AKE S5 SFFIMBRER, KR ER
TEZMER TR A RMESEY, BEEARRK
f& MARATHON ready cDNA J#i4%, iz SMART
RACE W7 A AR, AR 4 3 K RACE ¥
#,9718 cDNA JFHIRKE R 5663 bp, HHHE 5 1
A SERE B FF R I RDAE , 2 RIRME 38T, T FI T &
A FF A ) FSHE 5 2 81 K B A Aryl hydrocarbon
receptor nuclear translocator2( ARNT2) 52 2[RI , [7]
A% UCSC K REFHEIEE ,S'RACE R 5
KREFAFH FREMERIE 99.8%, & 19 5y
FF3,5 ARNT2 EFE K 19 M B FEEEFS
b ARTEWEM S LR 2ME, % cDNA FEX
B a & - AENL A Chromaslg3l,chrl: 140,566,
618-140,771,554 (UCSC Genome Browser on Rat
Jun 2003 Freeze), :PFI4H 73188 4 204 937 bp,
A 3 HIEMAD K (3'UTR) KX 3 323 bp, HAl
MRAMRIE,
24 RT-PCR ¥£7E ARNT2 mRNA Rix£R

A ARNT2 FFAK RS HE 5 5 AR TS ¥,
LA B-actin 1E K £ M, B RT-PCR i#— 2 WiE
ARNT2 mRNA RIZMER FEREREHFER 6 h
J& ARNT2 mRNA FiEKF Eif, B3 A3 KER
LB~
2.5 Western blot £ ARNT2 EARRIZNER

4y s HK 1 LK 472 6 h J5 /9 CON B,
R4 B EE, 1T Western blot 73¥7, Z5HR A
4, ARNT2 EARZREKFTELK B 6hEH
CON AR FiF, KEAHMSEIHTHRIERE 1, ( &
KEit 5 B7R LK 463 6 h /58 CGN H ARNT2
FEARRSIESE HK 4 6 h [FRIEH X AR,
ERARBEMN(P<0.001),

3 it #
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3 WE2TATH#ERGR ARNT2 mRNA HIRIEER
Fig.3 Differentially expressed ARNT2 from cerebellar
granule neuron apoptosis model (RT-PCR)

M: DNA marker; Lane I; ARNT2 in conditional high potassium
medium for 6 h; Lane 2: ARNT2 in conditional low potassium medium
for 6 h; Lane 3: B-actin in conditional high potassium medium for 6 h;
Lane 4: B-actin in conditional low potassium medium for 6 h

HK LK
ARNT2 - —
Tubulin “

4 WMBTATHEST ARNT2 BEARORIEEZR
Fig.4 Differentially expressed ARNT2 protein from
cerebellar granule neuron apoptosis model (Weslern blot )

The panel below ARNT?2 indicates levels of 8-tubulin, as loading
control; LK ; conditional low polassium medium; HK; conditional high

potassium medium

# 1 ARNT2 5 B-Tubulin 15 B ARAFAKE M
Table I Analysis of ARNT2 and B-Tubulin protein bands by

gray scale scanning

CGN n V,nllm 3 Vﬁ«n}.d nAmn 3 V.m:‘n..“3 /V[}Am.luhnmmrl
LK 3 61 2885234 42 316+2 066 1.45£0.19 "
HK 3 18064+1 011 72 76315 318 0.24+0.02

CGN; cerebellar granule neuron; LK: conditional low potassium
medium; HK: conditional high potassium medium; 1)Compared with

HK group, P < 0.001
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X—RERRIHRE T - MEEEEIATIRR,
EES R AT R ERNRE TR T
BETHLH, Hit2m RS mEEEAT I ES
EEAWERBIEUT TREATHRATIHAAESR

MERFRIATAFBRFATHS, ERAR
EAENATHEEREN RENEREZREL
BT, RS A TR T R — LR 40
MRBTHA  SARREFNIEMAENETAT
AV AR R R Z TR T R
T mRNA FIE B BTEEN B ML A R (de novo)id
U, Fnt RS I B /M FORL A 2 T RE X B 95%
LS R iE S SR i A g
Bl ) 223520 Ak BB B v TR S T B 4 L 1 4
Bl

SEERRBEFINERBITLIKKRRENR
ARNT2, EJ& T bHLH/PAS B R B FAKKE, 5
ARNT1 EERFFIFFEMSEHR 57%°), {H5 ARNTI
AR EBARAR, ARNT1 78 K FRUAK P & Fif
HARE LWE S, SHEIUEZRIIREES); [
ARNT2 U™ 5375 T M4 RKE S G k00 Hhig
WKL T, ERGMER ARNT2 25T REMR
SR L TCAH LRI, 55 A B TE S B
IR ZITH ARNT2 2 5 M2 TREN &K
MU BEERSFEF N RBMZ AT IR PR
XA AR IARE A TR S 0 RBM 2T
FAT- BRI P FIES] ARNT2 25, FFFSE ARNT2 7E
AT IRPRE LA, 7 ARNT2 583 W 2T
FATHRHTRBEZERP R EEEER, X HE
AR BBEMETAT IR RETARNEER,
ARNT2 7E AP 2 TT I8 T3 72 P B & 15 fp 4
A, RATETEE T RNA T Gd RIEITE LT
BFBHITHRARNBR,
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