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A Review

Role of Apoptosis Signal-regulating Kinase 1 (ASK 1) -mediated Signaling Pathway

during Ischemic Retinal Injury

Chikako Harada
Department of Molecular Neurobiology, Tokyo Metropolitan Institute for Neuroscience

Abstract

Apoptosis signal-regulating kinase 1(ASK 1) is one
of a growing number of mitogen-activated protein
kinase (MAPK) kinase kinases identified in the c-Jun
N-terminal kinase and p38 MAPK pathways. ASK 1
mediates diverse biological signals leading to cell
death, differentiation, survival, and senescence, in
response to cellular stress and the innate immune
response. In the retina, ASK 1 is mainly expressed in
retinal ganglion cells, and loss of ASK 1 leads to mild
damage after ischemic injury. Consistently, ASK 1

deficient retinal ganglion cells were resistant to
hydrogen peroxide. Our findings suggest that ASK 1
is involved in retinal cell death due to oxidative stress
and may be a new therapeutic target for retinal
degeneration.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
112 : 965—974, 2008)
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1 Apoptosis signal-regulating kinase 1(ASK 1) O &M LAE4E.
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TNEF : tumor necrosis factor, TNFR : tumor necrosis factor receptor, LPS : lipopolysaccharide, TLR :
Toll-like receptor, TRAF 2/6 : tumor necrosis factor receptor-associated factor 2/6, Trx : Thioredoxin.
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Insitu A TV FAEX =2 a L BHERM~ T Z(A~E)BLWASKL /v 777 b~ 7 A(ASK1KO :
F)owat. AREMISH, Br A% OH, C: 4% 7H, D~F: A% 90 HtOME. E: > A7 00—
7% H w7z, GCL : ganglion cell layer, NBL : neuroblast layer, INL : inner nuclear layer. /¥—
1% 50 pm.
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3 ASK1 /v o779 hYRICH T BPEEREETE.
ANYINFV) Y ATV UREICLLTAERTZA(WT DA, C, EYBLXUORIED ASK1 /v 277 v
7 ZA(ASK1KO : B, D, F)osl. A, B:lgAEM15H, C, D:E#%O0H, E, F: A% 14 HilsoHEE.
K A, BO#iZl ¥ X%7/”x7. GCL : ganglion cell layer, NBL : neuroblast layer, INL : inner nuclear

layer, ONL : outer nuclear layer. /N—1{% 50 um.
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BT T FIMEEOMHE L L FHEIHE SN TA LW,
B 2 X TN g O ARSI IE & 5T 5 MR IR E 12
xf L Cid BDNF, #2540 fa 1856 K F- (basic fibroblast
growth factor) 2 OB M #HE SN TE Y, MEIMI
BEHEERRNEZ EoRE I T 28R HE S
29 %72, p38 MAPK @ [l #] T& % SB203580"
%0, HINAREFELTHT-CTdh b caspase D& HEHS |12 X
D) MR I O PREEDSTTRE & 2 #ih b LA
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12 & o CREER R ETME 2 Tk L7 & 2 A, ASK1
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MAPK OGO ZAL % E = IZEH§ 5 BT, #HEKE ~ 7 AT RIMEM %D p38 MAPK O 1) > FAbiZHp
R S L 72 & % A\ 72 Western blotting % éﬂ’(ﬁb, 2AMEMRIIZIZE A EBIRETE VLR
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p38 MAPK DA K & 2 ZBALIE 2o 7270°, B4R fﬂﬂ??ﬂﬂfxﬁﬁﬁ‘ﬂﬂﬁ’ﬂﬁﬂﬁﬁ ASK 1 %5 p38 MAPK 2%
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ated d-UTP nick end-labeling (TUNEL) {12 X 2 f##r. C~F : 20 43 M O RIS AT 74 3 BFHIRE L 72 HEEic s
U 5GP caspase-3 $T4K (C, D) B L VY » EE1L p38 mitogen-activated protein kinase (MAPK) #i4k (E,
F)Ic X 564, GCL : ganglion cell layer, INL : inner nuclear layer, ONL : outer nuclear layer. /¥—
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BB GT A2 EERLTWAA, it JNK 28
59 5% < OMafl e ik L TR 25 ThA. £
72, FEEIAEREIC 3\ Tld ASK 1—p38 MAPK % 1y &
L7287 e ila i otV R SN2 L b E 2 5
ZEMNTES.
IV BB Ic B %
ASK 1 OFEREfFHT

FRIMIC & 2 HEEmEEstIcBE L Cld vy 3 v B
%, LA ML AZE, ZHRTFOBSPEHI LTV
20W 2T, WICEAR< Y 2L ASK1 KO v A

(SCHk 8 X b 3T % T

D% 20 b EE R AR ET A 2 E R L, AR L
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ZORFR, WERM< Yy A0SEH L 2820
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£ 2 SE & MRS O S S IR K R R
Lactate Dehydrogenase (LDH) = fgfZ 12 2= b L7z & 2
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AFAER< Y Z(WT)BLWASKL /v 777 b~ A (KO)DREIMMEFEIZBIT S p38 MAPK HTi&k (total-
p38) B L UM Y EEL p38 MAPK #ifk (phospho-p38) 12 & % & & S8 Z L DT (Western blotting #:).
BV Yt p38 MAPK &HE 0w fEsr. [ WT, B : KO. #*Students t-test. p<0.01.
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(2 ERIMA R A RIE & 72 ARG BROS TR & T
Y EFsnTEY, ERICBT A8 E 206
T3P0 ThHD, MILA ML A LIRERELEDMBRET
E < A MBI T AW2E2 T TB Y, EHE

(OCHK 8 & 1) #F ] 2 45 T, —#ided)

THEZ IO ETHMEICE) S EFSERRRELD
BEDEH 2RO TV A Sk AR 28 1 e
% EIZBIT S ASK 1 OFELS Y — ¥ OEALR PR EEEAT
IO EIRD L 725,

—0, mEIAIT TNV Y I U BRE%E (GLAST)KO
< AN, IEFIRERAEE T VE S L TRIETE %
WHREME 2 W L2, GLAST KO ~ 7 2 @ Muller il
TR ZNVY I VEERD AAEDE T IZfEY, vy 3
Mo SATA Y « TN UPOAREINLMREOFTE
PIRIL S CTH DL 7N T FF v DEEBY LT\ b,
COZEIFRFNESEKE LT, X{MsnTws 7
I VBEMERZEICINAT, LA ML ADTLER
ASK 1 OG54 5 REMEZ RIE L TWAY, 22
THEIL, GLASTKO Y AL ASK1KO Y7 A%%
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