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The endoplasmic reticulum (ER) is a multifunctional intercellular organelle in which several posttranslational
modification steps occurred such as protein folding, lipid biosynthesis, calcium storage and release. Perturbations that
disrupt ER homeostasis lead to the misfolding of proteins in the ER lumen and up-regulation of ER signaling pathway
called the unfolded protein response (UPR). Here, we have demonstrated that ageing changes the expression of ER
chaperone and associated ER membrane kinases of IRE1, ATF6 and PERK.

Key Words: Endoplasmic reticulum (ER) stress, ER chaperone, Aging

Endoplasmic reticulum (ER; A¥A4))S ) HE o] 2H|th
Wz o] AXHA posttranslational modification®] UojL}=
2% AEY &7]#e)t} (Kapoor & Sanyal, 2009). A%
Aol A A Fujehilad e @3} (glycosylation), ©]3F
872% (disulfide bonds), % (folding)T % (assembly)
3 e gulEsAe S5 FAH Gl Agy S
A &} (Los, 2009). ZE Aol A malfolded (unfolded
& misfolded)d ©HEL A¥AF AR (ER quality
control; ERQC) system®ll 9|34 FA| A2 29+ 4 ¢l
T} (Vembar & Brodsky, 2008). A E+= AkstA 844, 24
BFARA] qu} A}g]_xq 373 u}o]ap\oﬂ o]3l Hu H] E}‘iﬂé]
o] &7} BAAR"ow Edw ez o] =7 , glucose

23, gl ¥, i?fﬂ/‘ﬂ o et T 22 HA
AR A = Q S7gstel oA AFA 2~
E#2 (BR stress)E oW A¥A Uol H|AAHo 7
25 E galdo] 7—7(45]01 Ao =® Yehdtt (Kohno,
2010). 1Y} oA AH QA =3} (aging)oll SsiA AX
A ZE# 2o #E" 9219} ER chaperone®] o)

"A4: 20109 19 229 / &
A 20104 2% 14
Tad Az Aef, () HaB9A 7 285 6,
e _,]?SL;(]_,_:HELOJ 3l -8 A

Tel: 042-580-8206, Fax: 042-586-4800

e-mail: oykwon@cnu.ac.kr

A 20109 29 13Y

S A digh A
TAE agingol XA
0431 gl o] # AL 3
& olale] BEL <o

*‘645“*}ﬁf\1*4 oA 59, 45, 105, 325 F<t
3k €57 mouseol| A ZHZ: 35 mgo] |, 7 Al &2
Ee3ste] A7 PBSel| AlFsEqich #eld 23
easy-BLUE™ Total RNA kit (iNiRON Biotechnology,
Inc.)9] solutiond ¥ 33+ “JejolA] homogenizerE ©]-&
sko] 233 & Total RNAE A A3}t Total RNAE
spectrophotometer= %3131 11, DEPCE &€ & 50 pul
2 5olA ARSIl PCRY| template® AME-317] $s)
M-MLVE ©]-8-3}9 ¢DNA T4 3k, DEPC/} H71e
52 70 W €Ol F 100 plE 230} PCREFEOIE 2 p¥
AT Y, 45, 1057, 32500 dlEste 4 2A 9
cDNAE ATF6, IREl, PERK®] primerZ 94TColA 30%,
57.5CellA 30%, 72°ColA] 402 293] WHES}o] PCR
& 53T} BiPS primer® 94°ColA 303, 59T ol A
1%, 72CoA A 18202 293] wE3sle] pCRE F351S
o} hPDI primer= 40T 4] 30%, 72°CollA 12 &, 94T
oA 30%, 56 CAA 30%, 12Tl A 1R22 293] ke
slo] PCRS T35k T ag 2 Sample buffer 250
uE Xge Aol A, homogenizerE ©]&3te] 24 S

tlo o _t{o

- 65 -



Lung

Liver

Kidney

5D | aw | 1ow | 3w

5D | aw | tow | 32w

BiP

B-actin

5D | 4w | 1ow [ 32w

@ ATF6

D)

Lung

Liver Kidney

BiP IRE1
05 25
0.45
04 2
8’%5 15
025 ’ H RE1
02 1
g
0.05 05
0 0

Lung Liver Kidney @
ATF6 PERK

25 25

B PERK]

5D | 4w 10w |32w] 5D | 4w [10W|32W] 5D | 4W [10W|32w|
Lung

e

Liver Kidney

Fig. 1. Expression of ER signaling factors in mouse lung, liver and kidney with aging. (A) The result of western blotting. Aging was
indicated by 5D, 4W, 10W and 32W. Detail experimental processing is described above. (B) is graphic result of western blotting above.
(C-E) The results of RT-PCR. Total RNA isolation and detail experimental processing of RT-PCR is described above. RT-PCR using the
forward primer (F) (5-ACCACCAGTCCATCGCCATT-3") and reverse primer (R) (5-CCACCCTGGACGGAAGTTTG-3") for IRE1; F
(5-AGTGGTGGCCACTAATGGAG-3") and R (5-TCTTTTGTCAGGGGTCGTTC-3") for Bip; F (5-CTAGGCCTGGAGGCCAGGTT-3)
and R (5-~ACCCTGGAGTATGCGGGTTT-3') for ATF6; F (5-GGTCTGGTTCCTTGGTTTCA-3") and R (5" TTCGCTGGCTGTGTAA-
CTTG-3") for PERK. RT-PCR primers were supplied from Bioneer Co. (Tagjon, Korea). Unless otherwise noted, all other chemicals were
purchased from Sigma (St. Louis, USA). Although the experiments were performed in triplicate, only a representative blot is shown in this
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