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(Functional study of endoplasmic reticulum chaperone ERp29)

Abstract

(o

ERp29+< ER chaperone®l & F{ol AWt o} 742 ME WA 1 752 H st
A ogd. wiE AAAHAAHAE (FRTL-591A ERp299] 232 TSH (thyroid
stimulating hormone) <&|&EHoZ ZAEHD, ERp297F FEdEE AXgAE
ERp29-ER chaperoneZ} 21343 #AE {38l EHE2 A Thyroglobuling
"l &go] oF 30% 7} At

rh

A

Mo A SHANM 80%E A ste Ev| B A (secretory protein)d gt
W 2 (membrane protein)2 £ ¥ (ER ; Endoplasmic Reticulum)o]A] HAAFS=4]
4 (post-translational modification)%$3}e] Ag]l3d FAS 71z Eujdwizaz Ay
FAHA dHo g FulEo] ZHse V|BoE 1 AFAds g Ao Ag
A28/ 2E3E A= ER Quality Control o2t 2750 &A131 o|ujd
F7tele @l AEES ER chaperoneolgt #th, A271A & ¢8A AL Bip,
GRPY94, PDI, ERp72, calnexins®°] 1. ER chaperone, stress protein; heat
shock protein ¢ 3 F{/, AZAU EAHA BWAL folding, assembly,
degradationg F=t}578,

ERp29% ER chaperoned] 3 F/72 HuHon cDNAY Z7|= <& 1.1 Kbp
o]® 800bpe] ORFE 2=t} Genomic DNASIAE 3709 exon 2709 introno.
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2 FAHI % Zole ¢ 93 kbpolH® 260709} o}vlieAte AFAPET e ©Y
A ERp299] AL oF 29 kDa ©|t}. ERp29 @32 A X Ao
24 N-g¢& 229 signal peptideE 7[R 5, C-g2dRZ
A ¢l motif, KEEL7} 91t}

ERp29¢] AXU7|5S d737] 913t ERp29 8 HMEFE ThE0] LX)
el A ERp297} Eulereld 9] folding ¥ secretionol P2+ FEFS AF3AT.

Az R P

1. Al

Ao ALH 1Erel AAH bovine TSHE Sigmarl AFE ALY [a
—¥p]-dCTP (3000 Ci/mmol), [®S]-methionine (1000 Ci/mmol)¥ DuPont- New
England NuclearAtZ2%E Fuldte AMgstdd. EA-=lE AP -IHL
GIBCO-BRLAMIA Fejstgon, 11 8 7184 &2 E& AREL Sigmart A
F& A3t A3t

2. A xu

Rat9] A4 A E (FRTL-5 cell, American Type Culture Collection, CRL #8305,
Rockville) = 5% <833} 4259 322 (10° M TSH, 5 gg/mé transferrin, 1 pg/
m{ insulin, 10 nM hydrocortisone; ©]3} 4H2}3H-& X #3t1 U+ Coon’s modified
w]Z] Wol A wakslgTh Wi 21L& 37T, 5%°l4steA, 2 FEI] F
& zZolth MEe TSHel 93 EFAIZHE 361627kl 8, TSH7} 1S We &
g&tA gerth A A" X E 5th~20thy diploide] o A& viAE 2~3
d Ao E WA I wiFIHT

3. @4Wd %X
Confluency7b ¢ 95%2 FRTL-5 A/ ¥& TSH7} &/ 5HA &< 3H ¥WiA(-TSH)
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ol A 3087t wlokgr %, 80 uCi/ml o] [PS]-methionineE &3 4H ¥iA 2 uhH A
3087 viFatAnt o8 FEFS A3 Fo| I PBSCE 39 Al st wiAAHE
S AAE 1 w9 lysis buffer (0.15 M Tris-HCI (pH 7.5), 1% Triton X-100,
protease inhibitorsZ lysis 3t th LS04 3083 WX F 10,000 golA 1023
et 459& 3)48te] immunoprecipitaion o ©]-8-5t STt

4]

e
ol

4. Western blot analysis

Western¥2-2 ERp29 &A1& o] &3t dAaqdth F&3] A FRTL-5HEE
< Ay Ak AP F MEELS FOEL F SDS sample buffer (62.5 mM
Tris-HCl (pH 6.8), 6%(w/v) SDS, 30% glycerol, 125 mM DTT, 0.03% (w/v)
bromophenol blue)E ©o]&3te] 83}jAIZ1 H biotinylated molecular weight
standard marker$} 7 10% SDS-PAGEE AAlstAth. @ AL electrotransfer
E o] &3} 241752t nitrocellulose membrane2 2 ©]FA|Z . TA] membrane
£ blocking buffer (1 x TBS, 0.1% Tween-20 with blocking reagent 5% milk) &
ol A 2A17F B2 Foll AAFAE st 4T A 18412 ¥H--AZ Tk Blots 14]
745t HRP-linked anti-rabbit ©]2}&A & 2 A 2] 38til ECL(Amersham)g ©] &3}

o WAA)F 3 X-ray filmo) 7FAIAT

5. Immunoprecipitation

AE FAE 80-90%F Heole FRTL-5 AlXE methionine free mediumo. 2
#3l3 o]F [PS]-methionine (1000 Ci/mmol) 2.2 XXt} 718 RIPA buffer
2 HEE ZFA7)3 o] dof A3 4T, 3,000 rpm, 15 min)dt FH A 15 ml
9} rabbit IgG-agarose conjugate®} WH-$-A171 £ thA] A3 (1,500 rpm, 4°C, 5 min)
g}, 1 ml9] extract® A ¢} WH-3-AlA immunoprecipitate® @3 SDS-PAGE 3§t
1=
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1. Thyrogobulin®] ¥H]

FRTL-59] =23 Euat¥AQ thyroglobulin (Tg)EHIE &9 B7]) $3}d
Akl AL [5S]-methionine® ¥ & & AA A7 pulse chasedle] Tgel £
H5 g3tatt. Tege AETWAA st ZulE w7t oF 1A AZto] &
23950 2z A FXAZ ©]F38 monomer7} homodimerZ ol A X £

lu?

Bz Bujgch T3 Tgs post-translational modification®©] -9~ %eo] doju=
gl Ao}, gukz ¢l A EXE wlFSHA tunicamycin (N-linked glycosylation
inhibitor)& *2]8}H Tg9 post-translational modification®] Yoj}A] FEshe] &
FAgo] Bl YA DTk 2 vjA S SDS-PAGE 3Hd M ¥92 Bulse Tgel &
o] w|$ ZHAgch olo] BAAES ERp29E U AEE wiFT FH o 90%
2] confluency*l Al TSH7} wiAl® wiRE AA starvation 3tH T 30% H el
[®S]-methionine©] ¥f% 4H ¥ixE o] &3t 3083 @A AU 1
T MR EHL47E S8 WA E AASIL B 4H HiAE 2 F, Aig E
Z chasedtd] B]A|E SDS-PAGE 3t ®uld® TgE HSth ERp29E L@ T Al
TojA A Eo] Hlste] BiwA wE AZHRE Tgd #HE #FF F AU
Yuk FRTL-5 Al E A& chase F 22107 EH AEIE wjEHe TgE HE
Ao} ERp29E 2@ M X)X chase F 1AIHRE Tge] #8918 @& &
Z 91Ut} (Fig.l). ERp297t &2 Eu|Z2F oA ddstn Euldude] Fulo #
dte AMIES & F AN

XN

2. ERp29 #QJuAo) o3 EAAHEES HAFI}

ERp297} #2@d3d Al EolAM ERp297}F TgE o wha 1 Fo] AAster] tst
o] YUty £ 9} ERp29 T YU M Eo| A t}E ER chaperoned] & 7Fe] W3t U
EAE ¢7) 98t dubsE e} ERp29 #L @M E A T& ER chaperone®] ¥d

& Western blotting3}9th. ER chaperoneE2 £EHAE WA &2 FHAANE
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Fig. 1. Secretion of Thyroglobulin (Tg) from FRTL-5 cells of normal and
ERp29 overexpressed cells.
Confluent FRTL-5 cells were incubated in 3H (without TSH) medium
for 30 min. and labelled with [®S]-methionine and chased for 0 to 12
hours. The medium was subjected to SDS-PAGE.

HAFY 2d2 A 28y ERp298 HL @ AEdAME 2EH2=E @A &
B ME FAAE Hgte Wol WMHIE AE ¥ F ARG dEAH
ERp297F #Jitd = A E oA GRPY4, Calnexin, ERp72, BipS ¢ ER chaperone?]
o] F713E A4S B4 Bip/GRP78 3 ERp729 Z$-& & ER chaperone
of Wlste] vi$ e HdE BA 28y PDIY A S Fo040 QA Jehdoh
o] AdE ERp297F Tgo wHIY AALE FAste 715l molecular
chaperone®. 24 t& chaperone?] &= ZFHHo|AY 7t¥Hoz L& 3}
< Ynjgitt

flo
(o]

e

3. ERp29 ¢} ¥z} Abs|&3e] A 3538
9o AgZA0E E o ERp297} s E A XA thE ER chaperones 9
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Fig. 2. Interaction of ERp29 and molecular chaperones.
Confluent normal FRTL-5 cells and ERp29 transfected cells were
harvested and lysed by immunoprecipitaion buffer, and sonicated. 1000
rg Supernatant of each samples was immunoprecipitated using anti-
ERp29-antibody. Immunoprecipitants was used for Western blotting

using specific antibodies.

goko] =7}3+e X3 ERp299+ ©& ER chaperoneE39] MEW A432&S
immunoprecipitation® $3t9 APt ch olA Hud Fd] 95 ERp29%t
Bip/GRP782] 3 #go] RuHUE ®olAdth 22u £ 4d¥HdAM= ERp29=
Bip/GRP78E X 33t t}h2 ER chaperoneE# 4 &38% & ¢ & Udx, 539
ERp29E #itd e A ¥dMe o 2L 43538g 338 + AN (Fig. 2). F=
molecular chaperoneE°] A XUl GNA  foldingS =FHA  molecular
chaperonezte] A3 &-go] ok AMde] vl §o], ERp297F ER chaperone 2 24
AXAWANA 715E e A2 44En

N

Fagd

1. Demmer, J., C. M. Zhou, M. J. Hubbard, 1997. Molecular cloning of ERp29, a



BREESHEF H383 F=HEXF 67

10.

novel and widely expressed resident of the endoplasmic reticulum. FEBS

Lett. 402 : 145-150.

Deshpande, V., S. G. Venkatesh, 1999. Thyroglobulin, the prothyroid hormone:
chemistry, synthesis and degradation. Biochim. Biophys. Acta. 1430: 157-178.
Di Jeso, B., S. Formisano, L. Ulianich, 1997. Perturbation of cellular calcium
delays the secretion and alters the glycosylation of thyroglobulin in FRTL-5
cells. Biochem. Biophys. Res. Commun. 234 : 133-136.

Kwon, O. Y., S. Park, W. Lee, K. H. You, H. Kim, 2000. TSH regulates a
gene expression encoding ERp29, an endoplasmic reticulum stress protein, in
the thyrocytes of FRTL-5 cells. FEBS Lett. 475 : 27-30.

Plemper, R. K., D. H.- Wolf, 1999. Retrograde protein translocation:
ERADication of secretory proteins in health and disease. Trends Biochem.
Sci. 24 : 266-270.

Sargsyan, E., M. Baryshev, M. Backlund, A. Sharipo, S. Mkrtchian, 2002.
Genomic organization and promoter characterization of the gene encoding a
putative endoplasmic reticulum chaperone, ERp29. Gene 285 : 127-139.
Travers, K. J., C. K. Patil, L. Wodicka, D. J. Lockhart, J. S. Weissman, P.
Walter, 2000. Functional and genomic analyses reveal an essential
coordination between the unfolded protein response and ER-associated
degradation. Cell 10 : 249-258.

Brodsky, J. L., E. D. Werner, M. E. Dubas, ]J. L. Goeckeler, K. B. Kruse, A.
A. McCracken, 1999. The requirement for molecular chaperones during
endoplasmic reticulum-associated protein degradation demonstrates that
protein export and import are mechanistically distinct. J. Biol Chem. 74:
3453-3460.

Friedlander, R., E. Jarosch, J. Urban, C. Volkwein, T. Sommer, 2000. A
regulatory link between ER-associated protein degradation and the
unfolded—-protein response. Nat. Cell. Biol. 2 : 379-384.

Kim, P. S.,, O. Kwon, P. Arvan. 1996. An endoplasmic reticulum storage
disease causing congenital goiter with hypothyroidism. J. Cell. Biol. 133 :
517-527.



