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ER : Endoplasmic Reticulum 

XBP1 : X-Box Binding Protein 1  

IRE1α : Inositol Requiring Enzyme 1 α  

PERK : PKR-like Endoplasmic Reticulum Kinase  

ATF6 : cAMP-dependent transcription factor 6  

ATF4 : cAMP-dependent transcription factor 4 

CHOP : C/EBP-homologous protein  

UPR : Unfolded Protein Response 

CRE : cAMP responsive element  

ERSE : ER stress element 

UPRE : Unfolded protein response element  

BiP : Immunoglobulin heavy-chain Binding Protein 

SRP : Signal Recognition Particle 

CNX : Calnexin  

RNC : mRNA-Ribosome-Nascent chain Complex 

HR2 : Hydrophobic region 2   
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1.  
 

 
DNA mRNA

mRNA (AUG)

(ORF)

 

( Co-translational translocation)

( Post-translational translocation) (Shao and Hegde, 

2011)

(Fig. intro 1)  

 

SRP  
SRP

(Fig. Intro 2A)(Walter 

and Johnson, 1994)

(Signal Recognition Particle, SRP)

N

SRP

mRNA- - (RNC)

SRP SRP RNC

SRP

SRP

SRP
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SRP SRP54, SRP72, SRP68,SRP19, SRP14, SRP9  7S RNA RNA

(Walter and Blobel, 1982; Akopian, et al, 2013)(Fig. 

intro 2B) SRP54

(Halic, et al, 2004)

SRP54 GTP SRP SRP

SRP Receptor α(SRα) SRβ SRα SRP-RNC

GTP SRβ SRP SRα,SRβ

RNC (Gilmore, 

et al, 1982) SRP54 GTP GDP

SRP54

(Miller, et al, 1993) SRP14/9 EF2

RNC

(Wolin, et al, 1989; Halic, et al, 2004; 

Lakkaraju, et al, 2008)(Fig. intro 2B)  

(Görlich, et al, 1993)

(Rapoport, 

2007)  

 

 
C

(Hegde and Keenan, 2011)

Sec62-Sec63 C
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BiP

(PDI) N

(Gething, et al, 1992)

(Buchberger, et al, 2010; 

Vembar, et al, 2008) BiP PDI

(ERAD)

 

 

(Unfolded Protein Response, UPR) 

(UPR) (Ron and Walter, 2007; Walter and Ron, 2011)

PERK ATF6 IRE1α (Fig. 

intro 3)  

PERK eIF2α

(Harding, et al, 1999) ATF4 CHOP
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(Harding, et al, 2004)  

ATF6

ATF6 S1P S2P

ATF6 ERSE

(Yoshida, et al, 

1998)  

IRE1α

XBP1 (Yoshida, et al, 

2002; Calfon, et al, 2002; Bertolotti, et al, 2000, Kimata, et al; 2007) IRE1α XBP1 

mRNA

XBP1 mRNA (XBP1u mRNA) (XBP1s mRNA)

XBP1 mRNA bZIP C

XBP1(XBP1u) XBP1(XBP1s)

XBP1s C ERSE

UPRE

(Yamamoto, et al 2007; Lee, at al, 2003)

ATF6(Newman and Keeting, 2003) HIF1α(Chen, et al, 2014)

XBP1u C

C

XBP1u XBP1s(Yoshida, et al, 2006) ATF6(Yohida, 

et al, 2009) FOXO1(Zhao, et al, 2013)

UPR

 

IRE1α XBP1 Regulated 

IRE1-Dependent Decay(RIDD) mRNA miRNA
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(Hollien, et al, 2006; Upton, et al, 2012)

IRE1α

TRAF2 IRE1α ASK1

(Urano, 

et al, 2000; Nishitoh, et al, 2002)  

XBP1 B

(Liou, et al, 1990) XBP1

(Cubillos, et al, 2015)

(Chen, et al, 2014)

(Yoshida, 2007; Hetz, et al, 2009; Todd, et al, 2008) XBP1

 

 

XBP1  

IRE1α

XBP1 XBP1

IRE1α

XBP1 mRNA XBP1u mRNA(u:Un-spliced)

(Yoshida, et al, 2002; Calfon, et 

al, 2002)(Fig. intro 4A) XBP1u mRNA CxGxxGx IRE1α

3 4

IRE1α tRNA RtcB-Archase

XBP1u mRNA 3’ 5’

(Shinya, et al, 2011; Lu, et al, 2014, Jurkin, et al, 2014)(Fig. intro 4B) ORF

26 mRNA XBP1s 

mRNA(s:Spliced) 26 ORF

XBP1u C XBP1s

(Fig. intro 4C)  

 

 
XBP1u mRNA IRE1α
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IRE1α Ire1p HAC1 mRNA

HAC1

(Sidrauski and Walter, 1997)

HAC1 mRNA 3’UTR

Ire1p HAC1 mRNA Ire1p (Fig. intro 5A) 

(Aragón, et al, 2008) IRE1α

XBP1u mRNA  

XBP1u mRNA

IRE1α

(Yanagitani, et al, 2009; Yanagitani, et al, 2011) XBP1u mRNA

XBP1u XBP1u  C

Hydrophobic Region 2 (HR2)

(Fig. intro 5B)  

mRNA

mRNA

(Ingolia, et al, 2011)  

XBP1u RNC XBP1u

HR2 XBP1u mRNA RNC

(Fig. intro 5C)

IRE1α

XBP1u

XBP1u-RNC

XBP1u-RNC

(Fig. intro 5C)  

XBP1u mRNA

SRP XBP1u mRNA

SRP

XBP1u mRNA  
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2.  
 

 
pcDNA3.1(+) (invitrogen) XBP1u-G519C XBP1u

XBP1u-ps dHR2, S255A, 

W256A XBP1u

(Yanagitani et al)  3xHA 3xFLAG 8xHis FH XBP1u

N PCR XBP1u NLS

mNLS 59 90

3L XBP1u Q199 S200 S203

XBP1u XBP1s C XBP1u+s XBP1s ORF

XBP1u ORF (TAA TAcA) +1

XBP1u XBP1s C

XBP1u+s S255A W256A dHR2 XBP1uins

XBP1u+s XBP1u XBP1s C XBP1u

HR2 (208aa 209aa ) Sec61β-HA Sec61β C

HA PCR FRAP Venus-XBP1u XBP1u

N Venus PCR mCherry-Sec61β Sec61β N

ATG PCR mCherry-N1(Clonetech)

pMXs-FH-XBP1u-puro pMXs-XBP1u-ps-puro pcDNA3.1-FH-XBP1u

pcDNA3.1-XBP1u-ps PCR ClaI BamHI pMXs
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FLAG (M2, Sigma)

HA (12CA5, Roche) HA (16B12, Covance, MMS-101P)

Giantin (9B6, Abcam, ab37266) COX IV (K. 473. 4, Thermo 

Scientific, MA5-15078) SRP54 (CD Biosciences, 610940)

SRP72 (Atlas Antibodies, HPA034621) Sec61α (Millipore, 07-204)

Sec61β (Millipore, 07-205) Rpl9 (Abnova, 

H00006133-M01) GAPDH (14C10, CST, 2118) IRE1α

(14C10, CST, 3294) PERK (D11A8, CST, 5683)

Calnexin(N ) (Enzo Life Sciences, SPA-865) Calnexin(C )(Enzo 

Life Sciences, SPA-860) HRP IgG (MBL, 458) HRP

IgG (Jackson ImmunoResearch, 115-035-003) Alexa488

IgG (Molecular Probes, A-11001) Alexa647 IgG

(Molecular Probes, A-11034) 

Constructs Vector Information 5'RE site 3'RE site
1 XBP1u-ps pcDNA3.1(+) Primer anealing site at 3'UTR KpnI BamHI
2 XBP1u-G519C pcDNA3.1(+) Non-splicable KpnI BamHI
3 HAx3-XBP1u pcDNA3.1(+) 3xHA fused at N-term, Based on 2 KpnI BamHI
4 HAx3-XBP1u-mNLS1/2 pcDNA3.1(+) K59R, K90R, Based on 3 KpnI BamHI
5 HAx3-XBP1u-S255A pcDNA3.1(+) Based on 3 KpnI BamHI
6 HAx3-XBP1u-W256A pcDNA3.1(+) Based on 3 KpnI BamHI
7 FH-XBP1u pcDNA3.1(+) Based on 2, FH=3xFlag-8xHis KpnI BamHI
8 FH-XBP1u-S255A pcDNA3.1(+) Based on 7 KpnI BamHI
9 FH-XBP1u-W256A pcDNA3.1(+) Based on 7 KpnI BamHI

10 FH-XBP1u-dHR2 pcDNA3.1(+) 186-208 deletion, Based on 7 KpnI BamHI
11 FH-XBP1u-3L pcDNA3.1(+) Based on 7 KpnI BamHI
12 FH-XBP1u-3L-W256A pcDNA3.1(+) Based on 12 KpnI BamHI
13 FH-XBP1u+s-HA pcDNA3.1(+) Extended C-terminus with XBP1s C-term KpnI BamHI
14 FH-XBP1u+s-S255A-HA pcDNA3.1(+) Based on 13 KpnI BamHI
15 FH-XBP1u+s-W256A-HA pcDNA3.1(+) Based on 13 KpnI BamHI
16 FH-XBP1u-ins pcDNA3.1(+) Insert into 208^209, based on 7 KpnI BamHI
17 FH-XBP1u-ins-W256A pcDNA3.1(+) Based on 16 KpnI BamHI
18 FH-XBP1u-ins-dHR2 pcDNA3.1(+) Based on 16 KpnI BamHI
19 F-XBP1u-H pcDNA3.1(+) Based on 2 KpnI BamHI
20 F-XBP1u-3L-H pcDNA3.1(+) Based on 19 KpnI BamHI
21 Sec61β-HA pcDNA3.1(+) HA fused at C-term of Sec61β ClaI EcoRI
22 XBP1u-ps pMXs-puro insert with ClaI and BamHI ClaI or KpnI BamHI
23 FH-XBP1u pMXs-puro insert with ClaI and BamHI ClaI or KpnI BamHI
24 Venus-XBP1u pcDNA3.1(+) KpnI BamHI
25 mCherry-Sec61β pmCherry-N1 KpnI BamHI
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HeLa HEK293T Cos-7 Plat-GP DMEM(4.5g/L

)( ) 10%(vol/vol)FBS(Sigma) 5% CO2 37

PEI-Max(Polyscience) Lipofectamine 2000(Invitrogen) Lipofectamine 

LTX(Invitrogen) 4h

24h siRNA Lipofectamine 

RNAiMAX(Invitrogen) 10nM siRNA

2 day 4 day 

Control siRNA siLuc (S20C-0200, Cosmo Bio) siSRP54

stealth siRNA(Invitrogen)  

siSRP54 no. 1 sense (5′-GCUUCUGAAGGAGUAGAGAAAUUUA-3′) and antisense 

(5′-UAAAUUUCUCUACUCCUUCAGAAGC-3′),  

siSRP54 no. 2 sense (5′-UGCGAGACAUGUAUGAGCAAUUUCA-3′) and antisense 

(5′-UGAAAUUGCUCAUACAUGUCUCGCA-3′), and  

siSRP54 no. 3 sense (5′-CGCUUUGUUGGAAGCAGAUGUUAAU-3′) and antisense 

(5′-AUUAACAUCUGCUUCCAACAAAGCG-3′). 

Fh-XBP1u XBP1u-ps HeLa Plat-GP

pMXs-FH-XBP1u-puro pMXs-XBP1u-ps-puro pCMV-VSVG

1:1 4h

24h Plat-GP

0.20μm Minisalt syringe filter (Sartrius)

4μg/ml Polybrene Polybrene

HeLa 37

24h 1μg/ml Puromycin 48h

 

 

 
1M HCl 50 , 4h HeLa Cos7

4h

24h 4% PFA 4 15min
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0.1% TritonX-100 , 30sec

Blocking Buffer (5% BSA, PBS) , 1h 4 , 

Blocking buffer 1h

PBS 500 Hoechst33362( ) , 5min

PBS Prolong Gold(Invitrogen) FV1000

(Olympus) UPLSAPO 60xO 1.35

LSM700 (Zeiss) Plan-Apochromat 63x 

oil 1.40 M27 Image J  

 

 
SDS-PAGE Laemmli Nu-PAGE Laemmli

Running gel buffer(375mM Tris-HCl pH8.8) Stacking gel buffer(125mM Tris-HCl 

pH6.8) 30:0.8 Acrylamide:Bis-Acrylamide Solution(Wako)

Running Buffer(25mM Tris, 192mM Glycine, 0.1% SDS)

Nu-PAGE Gel buffer (350mM Bis-Tris pH6.5) MES 

Running buffer(50mM MES, 50mM Tris, 1mM EDTA, 0.1%SDS)

Blotting buffer(25mM Tris, 40mM 6-amino-n-caproate, 

20% Methanol) Immobilon-P(Millipore)

5%(w/vol) ( ) TBT-T 1h 4

1 h

4 h

Clarity ECL Western Blotting Substrate(Bio-Rad) LAS4000(GE 

Healthcare) Image J

SDS-PAGE Fixation buffer(50% methanol 10% Acetate)

BAS1000(FUJIFILM)  

 

 

mRNA pcDNA3.1(+) forward 

primer [5’-ATTTAGGTGACACTATAGAAGAGacccaagtggctagc-3’]( SP6

pcDNA3.1(+) MCS

) reverse primer 

[5’-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTcacctactcagacaatgcgatgc-3’], (
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polyA pcDNA3.1(+) MCS

) PCR PCR SP6 RNA Polymerase 

(Promega) 5’ mRNA DNase 

I(TaKaRa) 37 ,20min Isogen LS (Nippon Gene)

mRNA mRNA 0.1μg/μl DEPC

-80  

Rabbit reticulocyte lysate 

system , RRL(Promega) Wheat germ extract system, WGE 

(Promega)  

 

 
24h HEK293T Lysis buffer(20mM HEPES 

KOH pH7.4, 150mM KOAc, 2.5mM Mg(OAc)2,1% NP40, Protease inhibitor(10 μg/mL 

leupeptin, 1 mM benzamidine, 10 μg/mL pepstatin A, and 1 mM phenylmethylsulfonyl 

fluoride)) 4 30min 17,000xg, 20min, 4

FLAG

HA Sec61β 4 , 30min

Protein A Sepharose Gel(GE Healthcare) 50% Slurry 20μl 4 , 1h

lysis buffer 3 2xSample buffer(125 mM 

Tris·HCl (pH 6.8), 4% SDS, and 15% sucrose, 50mM DTT)

 

1/10

EXPRESS Protein Labeling Mix(PerkinElmer) 10μl RRL

30 , 10min 500μl Lysis buffer

Fig. 3C, 8A FH-XBP1u Nu-PAGE

Laemmli SDS-PAGE

 

 

XBP1u  
10 10cm dish HEK293T FH-XBP1u

24h

Protein A sepharose 50% slurry 80μl 4 , 
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1h 5 Lysis buffer 500μl 250μg/ml 3x FLAG peptide

Lysis buffer 50%slurry 40μl

Ni-NTA(QIAGEN) 4 ,1h His 20mM 

imidazole lysis buffer 3 500μl His elution buffer(300mM 

imidazole, 50mM Tris-HCl PH8.0, 300mM NaCl) 4 ,20min 450μl

Microcon YM-3(millipore) 50μl

1xSB, 50mM DTT 37 , 30min

Nu-PAGE Paradigm 

MS4(Michrom)

LTQ-Orbitrap(Thermo Scientific)

NCBInr 20121013 Mascot  

 

XBP1 mRNA  
RNA RNAIso Plus(TaKaRa) DNAse I(TaKaRa) 37 , 20min

DNA Isogen-LS (Nippon Gene) RNA

RNA RNA 500ng M-MLV RNase H-point Mutation (Promega)

Random Hexamer(Promega) cDNA 10μl cDNA

Forward Primer [5’-GGTCTGCTGAGTCCGCAGC -3’] Reverse Primer 

[5’-ATCCCGTGAACAGCTCCTCG-3’](ps(XBP1u-ps )

) PCR XBP1u-ps

6% Acrylamide gel 1xTBE 0.5xTBE

EtBr Gel-Doc XR(Bio-Rad) Image J  

 

 

10cm HEK293T

24h Hypotonic Buffer 

(10mM HEPES-KOH, 2.5mM Mg(OAc)2, Protease Inhibitors) 27

8,000 x g, 4 , 10min

TLA100.3 140,000 x g, 4 , 1h

Fig. 7B

25mM EDTA, 500mM KOAc , 30min
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Fig. 7C

200mM Na2CO3 , 30min

TCA

 

 

 

EDTA-High Salt treated Rough microsomal membrane 

(EKRM) Canine rough microsomal membrane(CMM, Promega)

EDTA-High Salt buffer (50mM EDTA, 500mM KOAc, 250mM Sucrose, 50mM 

HEPES-KOH pH7.4, 5mM Mg(OAc)2) 15min

500mM sucrose HKM Buffer(20mM HEPES-KOH, 120mM KOAc, 

5mM Mg(OAc)2) TLA100.3 140,000 x g, 4 , 

30min 250mM Sucrose HKM 

buffer CMM

250mM Sucrose HKM buffer EKRM

-80  

RRL WGE RRL 10μl

0.02μg mRNA 1μl EKRM 30 ,10min WGE

10μl 0.1μg mRNA, 1μl EKRM, 5nM purified SRP(tRNA Probes)

25 , 10min 40μl 250mM Sucrose, 1mM 

Cycloheximide HKM Buffer 500μl 2.5M Sucrose

HKM Buffer Polycarbonate ultracentrifuge tube (349622, 

Beckman) 1ml 1.9M Sucrose, 1ml 250mM Sucrose HKM Buffer

SW55Ti 55,000rpm, 4 , 4h

250mM Sucrose 1.9M Sucrose 600μl

(Floated) 600μl (Bottom)

TCA

 

 

 

10μl RRL 0.02μg mRNA 30 , 10min

1mM puromycin 30 , 10min 1μl 
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EKRM 30 , 20min

TCA

 

 

mRNA  
mRNA mRNA

12muti-well plate HEK293T 200μl Buffer A(50mM 

HEPES-KOH pH7.4, 150mM KOAc, 2.5mM Mg(OAc)2, 0.02μg/ml Digitonin(Sigma, 

D1407), Protease inhibitor, 2U RNAsin) , 5min 3,000 x g, 

4 , 3min 200μl Buffer 

B(50mM HEPES-KOH pH7.4, 150mM KOAc, 2.5mM Mg(OAc)2, Protease inhibitor, 

2U RNAsin) 200μl Buffer C(50mM HEPES-KOH pH7.4, 150mM 

KOAc, 2.5mM Mg(OAc)2, 1% TritonX-100, Protease inhibitor, 2U RNAsin)

, 5min 8,000 x g, 4 , 3min

Isogen-LS RNA

DNase I(TaKaRa) 37 , 20min Isogen-LS RNA

DEPC RNA RNA 250ng

RNA M-MLV RNAse H-point mutation (Promega), 

Random Hexamer (PRomega) 10μl cDNA

10 1μl cDNA Thunderbird SYBR qPCR Mix(Toyobo) 10μl

LightCycler 480 (Roche)

Cp(Crossing Point) mRNA  

 

 
 

Real time PCR primer :  

BiP, forward primer (5′-CATCAAGTTCTTGCCGTTCA-3′), reverse primer 

(5′-TTCAGGAGCAAATGTCTTTGTTT-3′);  

β-actin, forward primer (5′-CCAACCGCGAGAAGATGA-3′), reverse primer 

(5′-CCAGAGGCGTACAGGGATAG-3′); and  

exogenous XBP1u, forward primer (5′-GTTCCTTACCAGCCTCCCTT-3′), reverse 

primer (5′-ATCCCGTGAACAGCTCCTCG-3′). 
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3.  

 
XBP1u  

XBP1u XBP1u mRNA

(Yanagitani, et 

al, 2009; Yanagitani, et al, 2011) COS-7

3xHA-XBP1u[non-splicing]

XBP1u

XBP1u (Fig. 1A) XBP1u N

(NLS) NLS XBP1u-mNLS

(Fig. 1A )

Sec61β XBP1u

COX IV

Giantin XBP1u (Fig. 1B)

XBP1u

XBP1u FRAP (Fig. 1C)

XBP1u N Venus Venus-XBP1u[non-splicing] COS-7

UV Venus

(Fig. 1C ) 5 Venus

mCherry-Sec61β

(Fig. 1C )

(CHX)

Venus-XBP1u (Fig. 1C )

XBP1u NLS

 

 

SRP XBP1u-RNC  
XBP1u

XBP1u

(Yanagitani, et al, 2011)
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Proteinase K XBP1u

(Fig. 2A) XBP1u

XBP1u XBP1u mRNA

HEK293T 3xFLAG-8xHis

XBP1u(FH-XBP1u[non-splicing]) XBP1u-RNC

FLAG Ni-NTA His

LC/MS/MS XBP1u

(Fig. 2B, Table. 1) XBP1u

(40S: 22 60S: 27 )

49

eEF2 XBP1u

RNC

SRP (SRP72, 

Sec61α, Sec61β, Sec61γ) XBP1u SRP72

SRP Sec61α, Sec61β, Sec61γ

FH-XBP1u HEK293T

Flag MS XBP1u

FLAG

FH-XBP1u SRP

SRP54 Sec61α, Sec61β

SRP XBP1u (Fig. 2C)

XBP1u

XBP1u Peptidyl-tRNA XBP1u

C XBP1u tRNA 16kDa

XBP1u(XBP1u-tRNA) (Fig. 2C 

2,4) Sec61β-HA Sec61β HA

(Fig. 2D 9-12) Sec61β (Fig. 2E 3-4)

FH-XBP1u (Fig. 2D,E) XBP1u SRP

SRP

SRP XBP1u SRP
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SRP HR2 XBP1u  
XBP1u mRNA XBP1u

HR2 (Yanagitani, et al, 2009)

HR2 XBP1u (ΔHR2) XBP1 mRNA

mRNA (Fig. 3A,B)

XBP1u 3’UTR

XBP1u-ps Ca2+ SERCA

(Thapsigargin, Tg) RT-PCR

(Fig. 3A) 60 41.4%

HR2 8.7%

HR2

mRNA FH-XBP1u HR2

qRT-PCR

mRNA (Fig. 3B, C)

(Lerner, et al, 2003)

FH-XBP1u HR2

qRT-PCR mRNA

mRNA (Fig. 3C)

5 ΔHR2

β-Actin mRNA HR2

XBP1u mRNA HR2 XBP1u 

mRNA SRP HR2

SRP GTP

(Walter and Johnson, 1994; 

Bacher, at al, 1996; Holtkamp, et al, 2012) SRP

SRP XBP1u SRP

(Holtkamp, et al, 2012; Voorhees, et al, 2015) HR2 SRP

(RRL)

FH-XBP1u RRL SRP

(Fig. 3D) XBP1u XBP1u

21



HR2

HR2 SRP54

ΔHR2 (Fig. 3D 4) HR2

N Firefly luciferase

HR2 SRP

( 1) XBP1u SRP

SRP HR2 XBP1u

 

 

SRP XBP1u  
SRP XBP1u SRP

XBP1u

in vitro

XBP1u SRP (Fig. 4)

(WGE) SRP

(Walter and Blobel, 1980) WGE

SRP

(Potter, et al, 2002)(Fig. 4A)

(Floated) Sec61a

(Fig. 4B 2, 3)

SRP XBP1u

(Fig. 4B 2, 3) XBP1u SRP

SRP

GTP SRP

(Bacher, et al, 1996) SRP

XBP1u  

 

SRP XBP1u mRNA  
SRP XBP1u

SRP XBP1

SRP54 SRP SRP54
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SRP (Shao and 

Hegde, 2011; Akopian, et al, 2013) HeLa

XBP1u-ps FH-XBP1u SRP54

SRP XBP1u mRNA

(Fig. 5) SRP54

FH-XBP1u β-Actin

BiP mRNA (Fig. 

5A) SRP54 BiP mRNA

β-Actin BiP SRP

SRP54 BiP mRNA

FH-XBP1u mRNA

40% SRP XBP1u 

mRNA SRP54

1mM DTT

XBP1u-ps mRNA (Fig. 5B,C) 1mM 

DTT 120 10% XBP1u-ps

70% (Fig. 5C) XBP1 IRE1α

IRE1α

IRE1a

(Fig. 5B)

SRP54 XBP1u mRNA

XBP1u mRNA In 

vitro SRP XBP1u

XBP1u mRNA

SRP XBP1u mRNA XBP1

 

 

XBP1u SRP  
XBP1u RNC

(Yanagitani, et al, 2011) SRP

XBP1u-RNC
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XBP1u SRP

XBP1u C S255 W256

(S255A) (W256A) (Fig. 6A)

FH-XBP1u S255A W256A (Fig. 6B)

S255A SRP

SRP(SRP54, SRP72) (Sec61α, Sec61β)

(Fig. 6B 7) W256A

(Fig. 6B 8) S255A

W256A mRNA (Fig. 6C, D)

S255A W256A

(Fig. 6C) mRNA

S255A W256A

40% XBP1u mRNA

SRP

SRP

XBP1u-RNC  

 

SRP XBP1u SRP  

SRP

XBP1u XBP1s

(Yoshida, et al, 2006) XBP1u

XBP1u SRP SRP

(Jungnickel, et al, 1992; Kim, et al, 
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(Fig. 1C) XBP1u

XBP1u mRNA

(Fig. 6D)
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(Yanagitani, et al, 2011)

HR2 SRP

(Halic, et al, 2004)

HR2 SRP HR2
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 (Fig. 7A, C) XBP1u SRP

SRP XBP1u mRNA

 

SRP

(Lim, et al, 2013) σ32
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