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yperosmolar Stress in RGC-5 Cells
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Purpose: In order to determine whether the Tonicity responsive enhancer binding protein (TonEBP) is expressed by hypertonic
and hyperosmolar stress, TonEBP expression was investigated in the retinal ganglion cell (RGC) line, RGC-5 cells.

Methods: After RGC-5 cells were cultured by Staurosporine, TonEBP expression was measured with Western immunoblotting
analysis and real-time reverse transcription-polymerase chain reaction in 50 mM NaCl, 100 mM mannitol, 50 mM glucose, or 100
mM glucose at 3, 6, 12, and 24 hours after exposure to each environment.

Results: In this study, the protein expression of TonEBP was determined to be statistically significantly checked in 50 mM NaCl
after 3, and 6 hours, in 100 mM mannitol after 6 hours, and in 100 mM glucose after 3, and 6 hours. TonEBP messenger
Ribonucleic acid (MRNA) expression was determined to be statistically significantly checked in 50 mM NaCl after 3 hours, in 100
mM mannitol after 3, and 24 hours, and in 50 mM glucose after 3, and 24 hours.

Conclusions: These results suggested that TonEBP was expressed by hypertonic and hyperosmolar stress at the protein and
mRNA levels. Further studies are nedded to determine the role of TonEBP and the mechanism of expression and regulation of

TonEBP.
J Korean Ophthalmol Soc 2014;55(8):1195-1201
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9J5) A3k TonEBP (Tonicity responsive enhancer bind-
ing protein)= 2] F-AAE2] HAKtranscription)E €4
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lytes©] M|z Wf S2of wedsl {44+ 9 Hsp709] WS
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RGC-5 MZ tHTt 25 2 DAY ASHA Qu
RGC-5 N|235 Ao g Ba| BSHATCC, Manassas,

VA)ste] RIPA buffer (Tris/Cl (pH 7.6); 100 mmole/L,

EDTA; 5 mmole/L, NaCl; 50 mmole/L, b-glycerophosphate;
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50 mmole/L, NaF; 50 mmole/L, Na;VOs; 0.1 mmole/L,
NP-40; 0.5%, sodiumdeoxycholate; 0.5%)of| 4] 24A]7F 52t
vl oF5}9 3L Staurosporine (Sigma, S5921)2 500 nM 5%
2 2A7F AEste] B3A7 & oA W 1o AR En
AEHAE 87 8 50 mM NaCl, 100 mM man-
nitol, 50 mM glucose, 100 mM glucose% 3, 6, 12, 24 A7+
Aelsto] A 2Eo9) thETE RGC-S A
Staurosporine .2 E3l517] A TA|Q} B3} & AA
IOAR =02 7131z ¢ fLog MASFT 1A
S Jhg gaate] g
v w stk
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Western Immunoblotting

o] A 23]o AA A=l A HA Ao ofA
L 50 mM NaCl, 100 mM mannitol-- 3, 6, 12, 2447+ 2 2]
319321 TonEBP2} GAPDH (glyceraldehyde-3-phosphate de-
hydrogenase)®] ' J=E Zlstglon F WA Ao
A& 50 mM glucose, 100 mM glucose S 3, 6, 12, 24A| 7k
A g)sto] il A-S 223519 0w TonEBPS} B-actin®] o
A FE=E ZRI5HtE GAPDH= HiSFE RGC-5 Ao
10% SDS-polyacrylamide gel-2 YH= & protease inhibitors
(Roche Applied Science, Mannheim, Germany)E *] 2|3t th
2 7} wellof| cell lysates 50 uge loadings} ). 12} &4
2= NFAT5 (TonEBP, 1:2,000, donated from Kwon HM,
Ph. D, UNIST)2} GAPDH (1:1,000, Santa Cruz, CA)E A}
|5kl em 22} A 2= rabbit (1:10,000) AHE-5Ho] 3
AFAES-S G5l on 7|2 2= Pierce BCA protein
assay kit (Thermo Scientific, Rockford, IL) A|&-& Al8-3}
ach zkzhol 6‘1'%61-;24]1:1}2 Atolofl = HEEA] 28]R] 9] A
z WAL AF o vjeF & Konica SRX-101A detection
agentS AHg-sho] A ZH

Real-time PCR

TonEBP9] ¥ HEZE mRNA 42304 2<l5}7] ¢4
real-time PCR& A|33}99=d] A WA AFoA= 50 mM
NaCl ¥ 100 mM mannitol& 3, 6, 12, 24A|7F Z 2|3t &
TonEBP] ¥ =2 Bholstglon] T wz) AgelA
glucose 50 mMe] oA 3, 6, 12, 24A17F A3t &
TonEBP2] ¥d Axo] H3lE EHels}¢irt. Total RNA=
TRIzol reagent (Invitrogen, Life technologies, Carlsbad,
CAZ Agstel FEshgo
SuperScript™
CA)& AHgsto] 4=3)51¢l}. Primer= Table 1of 153t
v}l 2 sequenceE ARE-SF W ¢cDNA= 95°Cof A 10

reverse transcription-=

IIIFirst-Strand Synthesis System (Invitrogen,
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Figure 1. Hypertonic inducers increase Tonicity responsive enhancer binding protein (TonEBP) protein expression in RGC-5 cells
(A, C: 50 mM NaCl; B, D: 100 mM mannitol; -STD: before preconditioning; V: just after the preconditioning; 3: 3 hours after pre-
conditioning; 6: 6 hours after preconditioning; 12: 12 hours after preconditioning; 24: 24 hours after preconditioning; p < 0.05 by
Mann-Whitney U-test). RGC = retinal ganglion cell; STD = staurosporine; GAPDH = glyceraldehyde-3-phosphate dehydrogenase.

Table 1. Primer sequences for real-time PCR

Gene name  Sequence

NFATS F 5’-TTC ATC TCA TTG CTC AGC G-3’
(TonEBP) R 5°-GGG AGA AGA TCA TAG ACA GAT TC-3’
GAPDH F 5’-GGC ACA GTC AAG GCT GAG AAT G-3

R 5’-ATG GTG GTG AAG ACG CCA GTA-3’

F = forward; R = reverse; PCR = polymerase chain reaction;
NFATS = nuclear factor of activated T-cells 5; TonEBP = tonicity
responsive enhancer binding protein; GAPDH = glyceraldehyde-
3-phosphate dehydrogenase.

Hj Rt $- o] % 95°Cof| A 1527t Bl 60°CoflA 123k
3lo] & 40 cyclesE 434314t} TonEBPL} GAPDH]

real-time quantitative PCR2 iQ SYBR Green
Supermix (Bio-Rad, Hercules, CA)E Ag-5lo] =8Y5}% Tt
PCR Zi}= 245 CtghS 7|HES 2 B-actingr o2 H A3
F2ANCH RS AGSH] AT, BE SAge
B 24> 749l Mann-Whitney U-test® HA3to] ¥ A=
of ol dhat EAH fole] diste] AL B

A BAo] AMgE ZRIHE Microsoft Excel 20103}
SPSS 21.0 (IBM SPSS Co.)E ©]&3}%it}.

b2 do
A o2 A
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Western Immunoblotting

RGC-5 A5 wjofate] 1] AE
< uf TonEBP7} @i =FofA W= AS Western
blottingS E3l &2l 4= Ak 50 mM NaCl 9 100
mM mannitol& 3, 6, 12, 24A|7F A 2]3}9& ] TonEBP7}
urE glo] e AL sholdl 2= 9JQltk(Fig. 1). 753 of

HE g rETWo R BAF HORS uf 50 mM U 100 mM
NaCl= 6417t 22| Al 43 =7t 71 =3kem Algto] 7
Hees AREE gasls 242 Btk BALoR:
50 mM NaCl 3A]7F, 6A17F A 2]38S w2t 100 mM man-
nitol 6A17F 2|3 o] A Hrof §lo] [Fo3t AolE
HIthp<0.05 by Mann-Whitney U-test).

208 50 mM 2 100 mM glucoseS 2|3t A3 o] A]

% TonEBPLE ] F3E] 24417F F712] v]i A5
%Pz‘ﬂg]_‘: 74& §]—O]‘6]— s 0104 oq. q.]_]_:,LJ_]. 1:]]_]“_]1‘5]_ %
74]X4 GO Holx]= ¢9ft) 100 mM glucoseS
S wjol= TonEBPS| uHel Hwrt Hel 347 Tk A%
UL 1 o]Fo = AlZte] AEgE sk FAIE
t} SAA S 2= 100 mM glucose 2] & 3A|7F & 64]
FofA Ko HATKFig. 2).

32 HE e

Real—-time PCR
TonEBPS] & A& mRNA oA &R1sH7] 9|8
real-time PCR-S 433}tk WA 50 mM NaCl¥} 100 mM
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mannitol2- 3, 6, 12, 24A]7F H2] & 7+ XA oj|4]2] TonEBP
e AJEE real-time PCRES £33 #2159tk 50 mM
NaCl #]2] 3A|7F ¥ 100 mM mannitol *]2] 3A]7F W 24 4]
R PR EECPERT L B
2] 5 347 Sol A il ot 7P ESen] ol F 6417t
Foll FHaqehh Azl AURA T 234 F7kshe
A +STD

Glucose (50 mM)  Glucose (100 mM)
STD V 3 6 12 24 3 6 12 24hours

Toresr [JPESSESS S E—— |

B-actin | —— P e e e e —— |

TonEBP/GAPDH Protein 0
(Fold change)

Figure 2. High glucose increases Tonicity responsive enhancer
binding protein (TonEBP) protein expression in RGC-5 cells
(50 mM glucose, 100 mM glucose; A: Western blotting; B
Histogram; -STD: before preconditioning; V: just after the
preconditioning; 3: 3 hours after preconditioning; 6: 6 hours
after preconditioning; 12: 12 hours after preconditioning; 24:
24 hours after preconditioning; *p < 0.05 by Mann-Whitney
U-test). RGC = retinal ganglion cell; STD = staurosporine;
GAPDH = glyceraldehyde-3-phosphate dehydrogenase.
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Figure 4. High glucose increases Tonicity responsive en-
hancer binding protein (TonEBP) messenger Ribonucleic acid
(mRNA) expression in RGC-5 cells (-STD: before pre-
conditioning; + STD and -glucose: just after the precondition-
ing; 3: 3 hours after preconditioning; 6: 6 hours after pre-
conditioning; 12: 12 hours after preconditioning; 24: 24 hours
after preconditioning; p < 0.05 by Mann-Whitney U-test).
RGC = retinal ganglion cell; STD = staurosporine.
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Figure 3. Hypertonic inducers increase Tonicity responsive enhancer binding protein (TonEBP) messenger Ribonucleic acid

(mRNA) expression in RGC-5 cells (A: 50 mM NacCl;

B: 100 mM mannitol;

-STD: before preconditioning; +STD and

-NaCl/-mannitol: just after the preconditioning; 3: 3 hours after preconditioning; 6: 6 hours after preconditioning; 12: 12 hours after
preconditioning; 24: 24 hours after preconditioning; p < 0.05 by Mann-Whitney U-test). RGC = retinal ganglion cell; STD =

staurosporine.

1198



-9Z2 9 : AEHA EZO0|A TonEBPY| W —

1]

il

kX 73 A A E(retinal ganglion cell)] &4 B &2
2 4% wlelAel Aok B ARAelE s
12 olsi] $18 YeHIHANEA ofe] AEd A 9
of le=d o] o5 H3h= 7| tiet d+t7h s

2 A

W QLo 1% Pain 2 WA A Wt 9l

ol IFFOT QG PA Tl i 2EHLT §
A

A

wrel ) YO RAES RS Sla AlER 5ol
Ofet A7k A 2 Qlow] BAash el Bl
A 7 718E sl A ge Sl of=olA 1 gk
1 714" F kR ¢e|%l TonEBPO] &9
Yol A OR A Bl mRNA B T

o4 TonEBP7} ¥ th= 212 &l o QUich
TonEBP+= Rel familyo]] £3dh= AR RA 117
A 27 o5 &/d3H TonEBP+= vasopressin-regulated
urea transporter (UT-A) & Hsp70 THal 2] o] W8 =714
A 2EHAR QIRE NZAMES Holg= o] 523 9%
Fasha Qe Aew dejAe™" o}x71A] TonEBP
27140 A= obdl BEe] s AAl ke
115 Hlo]] uf=H TonEBPY] transactivation domain®| I
Foll ofslf bt dejzlen et 24 St
Sh=t| & serine¥} tyrosine©] QlASHE= Z 08 HIIE|
Qlth. E3F TonEBPS] ®HE O 2 23] sodium/myo-inositol
cotransporter (SMIT) ¥ aldose reductase (AR)7} &AI3}E
= AeR dFet ¥ &4 Be ISl dojdt
A oA F7HE] e A= dejzloy 1 71 of
A= gEs] Al Bzt glek & AFtolME T

P

o mlo

T

oN

SRS g ol Al TonEBPO] &
2kQIgE Zlo|t}. o} 7kA| = TonEBPO] W&} 1 5}o]

J 2EY A Qo thE 24 A disfiAe g
- A% (kidney)S Al 2|2t | (brain), 7Kliver), iL
SHtestis), F-Al(thymus)2} 22 Eu] 22|, 4278, &
o Aol A ¥ Bi7E Qlo] Aol thgt Ajazo] B
71 Qo= thE 7]5°] TonEBPO] T AR o4
7 9}

HA & g0l A TonEBPO| THZ] o] A o] Mg of
HE H7] 9138 Western blottingS A]8§3t Ag o A= 50
mM NaCl 2] 3, 6A]7F 32} 100 mM mannitol * 2] 6A]
7+ %, 212]31 100 mM glucose A/ 3, 647t oA FA|
Aoz {ogt Id AL=E HSlth olE FESHEW

TonEBPS| thitd whgl Al w4 §79] o] o)

=
£ AY3E = FAHCE § c3)
OFQF3 100 mM glucoseS A2 uf {25t

=
2 1591 o) o|F FHFL k. Wby thu

lo
T
I+

=
d Ars 57 525 S A s A
e Ao Azksith B Agoas ohld il e s
gholst 4= 9J= Western immunoblottingo|4] 50 mM %

100 mM glucose S A 2]3e wf 5= o]EA o2 thlo]
HAE= As ikl o Bd A e Q] mRNA
A= 50 mM glucoseo] Al mRNAZ} s = 2=
gl 7] wloll 100 mM glucose©]| 4= real-time PCR
AlSEA] eFektk. thit 50 mM glucose 9] -0l = Tl
Tl Ao Qlof SAAC R [ogt AE HolA] &
ol thafiA= TonEBP2] B o] frke+= glucose?]

3 TE=7F dukdlAfof] tigt F7EAl dRe] Zad
oz Azt wEbd R £ Alkdste] 37t
A< Sttt TonEBPO] o] o] sro A HE o
A, LA B ATt w= EAJAA ] sl o
=
£ real-time PCRoJA]=
Joltt. & $AXCR B

50 mM Nacl, 100 mM mannitol,
50 mM glucose Al WOl A 271 3AIZE 7} o
mRNA B =7F 7P #3000 0|5 6417 Fol& =7}
7P Heten o] AlZto] AdE thA] FUste A
S 29l ot} o] Western blottingof| A= Z7]of|qt gF
AE L 244[7bo] o]= A= o] B ZAFATE re-
al-time PCRO| A= 27| W%l F7tol| ATk} 24
A7t %o ThA] mRNAS] W =7} Z71gchs Foloh o
2}4] TonEBPS] mRNA AA7} Thelal ulel7ix] mE ofol
A A QIR 258 & 4= 9lom o] #Ft &4 71
of qlo] th& 24 wAYZ] 28l TonEBPS] o] 5
Zholl 24 k= 7S A7Is & 4 Qick ot
OF2]7bA] TonEBPO| 7|7 1l 21 gl thsfx 4<ts]
dH Xl vzt gi7lef ofof thgk 7FARl A7 Had A
o7 Atk A7 g Hie] w2 TonEBP=
3174/d(hypertonic) AE A S04 o] A2 APH
& Tols g skl Q= ek deifloy teE o
&2 += nuclear factor kappa-light-chain-enhancer of acti-
vated B cells (NF-kB)e} -2 HAARIANES EASIAI7|=
H 9 7|AE AleRE d# At NF-«xB+ vascular
endothelial growth factor (VEGF), tumor necrosis factor-o

;

Gl o E flo mX e
T
>

o
u
+
927
o
L
)

Rl
>
32
rlr
N

o
™
i
™

]

_l

Jo
lo
ot
pou)
flo
o
i
N
oy

o,
i o

o
;:0

N

[o

1199



|
=
El
i

(TNF- o), Endothelin-1 52 A3 ]A Wk Uj A&
T4 B FEe SAA7]E Aol FRIE . webA
P YURRET 2 A9 AT 5 Uk 95 WY &
&gl 24 7AYo A TonEBP7} Hojohs A& tigt

]
3

=
F7HAQl a7t wag Jom Yzgeh™
£ QoA RGOS A7 gy &
=%¥9l& u TonEBPE WHAZICH: 2 mRNA 4
14 SgolA] SHelstolch Thek B ARe g A=
7ol 4 TonEBP7} W= girhs Aber Shelshe)
W 3 2 ) el e £ e e U
@ 4 glglor] 94 AFETE TonEBP7L A=) A
A5Hz glucose®] A it dntelA, 23 1A
e

SEHE TonEBP7F WEE = Ao gt 371 A

|m
vy
[>
r \
o,
o

O

55} TonEBP| Wd Hwet WA B 719 AT
of e ropiobok g Ao|ck. 12| mRNA 424 e]
WE PO G S MY B HEst Aol o
e Zolk he el N E S8 4 2 nES
%3] TonEBP7} S| o] QlolA way ~Ed 2 9
o thE £l @ ok AR RFE] Bofak=Ao] o
o} 40T Ao At £ Ape Az
SzolM 2AAY] R A4 FE BEAAE 2L
948 59 5 989l 9 21 AgE 29T A0

= AR

REFERENCES

1) The Advanced glaucoma intervention study (AGIS): 7. The rela-
tionship between control of intraocular pressure and visual field
deterioration. The AGIS Investigators. Am J Ophthalmol 2000;
130:429-40.

2) Comparison of glaucomatous progression between untreated pa-
tients with normal-tension glaucoma and patients with therapeuti-
cally reduced intraocular pressures. Collaborative Normal-Tension
Glaucoma study group. Am J Ophthalmol 1998;126:487-97.

3) Chen JZ, Kadlubar FF. A new clue to glaucoma pathogenesis. Am
J Med 2003;114:697-8.

4) Flammer J, Haefliger 10, Orgiil S, Resink T. Vascular dysregula-
tion: a principal risk factor for glaucoma damage? J Glaucoma
1999;8:212-9.

5) Matsumoto S, Shamloo M, Matsumoto E, et al. Protein kinase
C-gamma and calcium/calmodulin-dependent protein kinase I1-al-
pha are persistently translocated to cell membranes of the rat brain
during and after middle cerebral artery occlusion. J Cereb Blood
Flow Metab 2004;24:54-61.

6) Speechly-Dick ME, Mocanu MM, Yellon DM. Protein kinase C.
Its role in ischemic preconditioning in the rat. Circ Res 1994;75:
586-90.

7) Piccoletti R, Bendinelli P, Arienti D, Bernelli-Zazzera A. State and
activity of protein kinase C in postischemic reperfused liver. Exp
Mol Pathol 1992;56:219-28.

1200

Ototst3|X| 2014 A 55 # M 8 -

8) Padanilam BJ. Induction and subcellular localization of protein
kinase C isozymes following renal ischemia. Kidney Int 2001;59:
1789-97.

9) Tanaka C, Nichizuka Y. The protein kinase C family for neuronal
signaling. Annu Rev Neurosci 1994;17:551-67.

10) Chen L, Hahn H, Wu G, et al. Opposing cardioprotective actions
and parallel hypertrophic effects of delta PKC and epsilon PKC.
Proc Natl Acad Sci USA 2001;98:11114-9.

11) Whitlock NA, Agarwal N, Ma JX, Crosson CE. Hsp27 upregula-
tion by HIF-1 signaling offers protection against retinal ischemia
in rats. Invest Ophthalmol Vis Sci 2005;46:1092-8.

12) McNaughts KS, Carrupt PA, Altomare C, et al. Isoquinoline de-
rivatives as endogenous neurotoxins in the etiology of Parkinson's
disease. Biochem Pharmacol 1998;56:921-33.

13) Cunha-Vaz J, Faria de Abreu JR, Campos AJ. Early breakdown of
the blood-retinal barrier in diabetes. Br J Ophthalmol 1975;59:
649-56.

14) King GL, Brownlee M. The cellular and molecular mechanisms of
diabetic complications. Endocrinol Metab Clin North Am 1996;
25:255-70.

15) Barber AJ, Nakamura M, Wolpert EB, et al. Insulin rescues retinal
neurons from apoptosis by a phophatidylinositol 3-kinase/Akt-
mediated mechanism that reduces the activation of caspase-3. J
Biol Chem 2001;276:32814-21.

16) Hoffmann EK, Dunham PB. Membrane mechanisms and intra-
cellular signaling in cell volume regulation. Int Rev Cytol 1995;
161:173-262.

17) Nakayama Y, Peng T, Sands JM, Bagnasco SM. The TonE/TonEBP
pathway mediates tonicity-responsive regulation of UT-A urea
transporter expression. J Biol Chem 2000;275:38275-80.

18) Woo SK, Lee SD, Na KY, et al. TonEBP/NFATS stimulates tran-
scription of HSP70 in response to hypertonicity. Mol Cell Biol
2002;22:5753-60.

19) Cha JH, Woo SK, Han KH, et al. Hydration status affects nuclear
distribution of transcription factor tonicity responsive enhancer
binding protein in rat kidney. J Am Soc Nephrol 2001;12:2221-30.

20) Lopez-Rodriguez C, Aramburu J, Jin L, et al. Bridging the NFAT
and NF-kappaB families: NFATS dimerization regulates cytokine
gene transcription in response to osmotic stress. Immunity 2001;
15:47-58.

21) Zhang Z, Ferraris JD, Brooks HL, et al. Expression of osmotic
stress-related genesin tissues of normal and hypoosmotic rats. Am
J Physiol Renal Physiol 2003;285:F688-93.

22) Favale NO, Casali CI, Lepera LG, et al. Hypertonic induction of
COX2 expression requires TonEBP/NFATS in renal epithelial
cells. Biochem and Biophys Res Commun 2009;381:301-5.

23) Roth I, Leroy V, Kwon HM, et al. Osmoprotective transcription
factor NFATS/TonEBP modulates nuclear factor-kappaB activity.
Mol Biol Cell 2010;21:3459-74.

24) Woo SK, Lee SD, Na KY, et al. TonEBP/NFATS stimulates tran-
scription of HSP70 in Response to Hypertonicity. Mol Biol Cell
2002;22:5753-60.

25) Lee SD, Choi SY, Lim SW, et al. TonEBP stimulates multiple cel-
lular pathways for adaptation to hypertonic stress: organic osmo-
lyte-dependent and -independent pathways. Am J Physiol Renal
Physiol 2011;300:F707-15.

26) Trama J, Lu Q, Hawley RG, Ho SN. The NFAT-related protein
NFATL1 (TonEBP/NFAT?Y) is induced upon T cell activation in a



-2Z2 9| : AEHA

calcineurin-dependent manner. J Immunol 2000;165:4884-94.

27) Jauliac S, Lopez-Rodriguez C, Shaw LM, et al. The role of NFAT
transcription factors in integrin-mediated carcinoma invasion. Nat
Cell Biol 2002;4:540-4.

S0 A TonEBP2| &3l -

28) Trama J, Go WY, Ho SN. The osmoprotective function of the
NFATS transcription factor in T cell development and activation. J
Immunol 2002;169:5477-88.

- IPXE =
(m] Ju] A Ml XtA{ Ol =2 O|s XEA
JUMBENZAM nEE R 12AF AEZ AN 2fet 7IEd
H 2o Z4SICHHH XIO| HIS
IS Zgtuf Aol Hsd
2H: & H(hypertonicity) & TQAZ = (hyperosmolarity) 20 HEtMAEME(RGC-5)2] ™AFRIXIQI TonEBP (Tonicity
responsive enhancer binding protein)2| Yalg 2QISto 2 YHMAXMZO AHS B X|5H= O Q0| TonEBPS| Yai0| £+0

efs YOt2nxt SHRACE

AT WH: RGC-5 MIZ Y = DAY AEAS U5
3, 6, 12, 24A|7t X2|gt & Western immunoblotting 2! Real—

F71 &3l 50 mM NaCl, 100 mM mannitol, 50 mM 2! 100 mM glucose&

time PCRE A|&5HRICH

Z3k 50 mM NaCl X2| 3, 6A1ZF 2 100 mM mannitol XM2| 6A|Z £, 12|11 100 mM glucose X2 3, BA|ZE S0 Western

blotting= Eall TonEBP/t Hoikl= A2
2 100 mM mannitol XM2| 3, 24A|7F =,
ZAZ: Staurosporine@ 2 235AIZ1 RGC-5 MZE
S0 Bl 4 URUCH

(CHerotatals|X| 2014;55(8):1195—1201)

M AE

51015t 4~ QIOIO [ real-time PCR2
J2|1d 50 mM glucose X2l 3, 24A7F FOM EAA 948 ERLCE
A AN =EAZES 1) TonEBPI} &

Ht5{ S

=

St TonEBP2|

£ 50 mM NaCl X{2| 3AZH
7

BEls S Huy

2 mRNA

1201




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


