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W E ST RBUR R M 2 R B AE (IBS) A 0obL, L= AR SR PRIRTE ZE 1 BH o JRATTHT AR 4
TNITE R SR ML (DC) 5 ALTETBS P T iy BB A A AL b R ORBEAE T, RIS, s R I35
UFPDIASTEN SDCTEAL T AR 44 T RBEAEH » AW 7RPDIAS AT LU i FH £4PY-STAT3 N A il 171
[ PAPESTATSM ¢,  WISTATSIE % 3G v S 2UCTSS &k, SDCHIEIET . K, AITAN
, PEORIBS KRR DO i e | n] GEFEAEPDIA3-STAT3IE4E, Hon/ 3@ ak iFISTAT3 M % - CTSS
Fik, MM SDCRHMHCT IR > T-HUR R AL o AW IE I 40 i S s K P9, HAPDIASIE
I FNHIPY-STAT3 AAZ A TDCIE AL IBSTH I EEEAE R, Rt — 2D [ BHSTAT 38 i 18 I L iCTSSFR
ISR B DCRIAMHCT T2 7 7 ML o 38 S AT FORE 1 20 58 3 3 G 8 VR 23 S 5 RO AL A
U TR IGPRIG T IRHTHE ST PR 4

G OB

W =R

The main pathophysiological feature of irritable bowel syndrome (IBS) is visceral
hypersensitivity, the mechanisms of which, however, still remain unknown. Our
previous work found that immune activation of dendritic cell (DC) may play a
critical part in the generation of visceral hypersensitivity of IBS, meanwhile.
Reasearch suggests that PDIA3 may regulate signaling by sequestering activated
STAT3, while STAT3 pathway is related to the activation of DC. Thus, we
hypothesized that CRF pathway may mediate the increased expression of PDIA3 in the
cell membrane of DC, which regulate signaling by sequestering activated STAT3 and
lead to the immune activation of DC, which may play a critical part in the
generation of visceral hypersensitivity of IBS. In this study, first, by using the
IBS rats as the reasearch subjects as well as the isolated colonic DC in IBS rats,
we try to clarify that the PDIA3 could sequester activated STAT3, lead to the
immune activation of DC, which lead to the generation of visceral hypersensitivity
of IBS. Therefore, our study aim to futher improve the mechanisms of stress
related immune abnormity in IBS, and the final results of our research might
provide new insights for the pathophysiology of IBS and clinical treatment.
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(EZ (ERAANZEST A RESMERRBEHUHA) FHER , NEAXHH T ZREMNEIE AR S EH
RARAE, EM210A TN REBREATHITHARE , TREFES MR, )

ATEAEREELE, REWE 0 ARV LR RS, HALREE
R 18 5230 5 A A

HE#AF 6091 7 1)

1. #AR%: 37.19 F ¢

(D40 3£ B AR 7= 2.15 7 7.

W SER s EN: SD F R 250w/ R HExFHEN: BILWI/E/ KR, BILE
HR 1T/ RIR, FHEREL: SDER 15K, SD 41 84 K. AR A SD
ZEK3I0R, BILEAT, FE 30x (250 T/ B+3/E/Kx7) £+ 081 Fo; KiE
BEH SD 41 47 160 B, FEE 160x (1 7w/ R/ Ax84) it 134 K i5; Hit2.15
H TCo

(R % 33.54 77 70

SRR, K234 AT

RPMI1640 4 & #.20 i 3 52 % (Gibco A E]) : ZHHREFRJH, 500ml/#R, HF
RPMI1640 27 250 7T/, & E296 7, 3+ 0.15 7 7m; fe4 & (% E Invitrogen
NED) MR, S00ml/F#R, 7000 /AR, FE 3R, Hit2.10 For; AT A
W/ TR a0 B Exn%E, @WHREFRRGRTHA 10 T/, £%F 904, it 0.09
7]‘7-’50

-2 B 1R F A0 U Ao 4 B B A A4, BT 13.80 T

4P F IL-4. IL-9. IL-6. TNF-a (eBioscience 2\ 8) # | F x5 &: F# 7000
A, ERHRANEFE2 M, *£iT5.6 Ft; AR CDIO3 #E 0 Bak (EE
FRBAFD, FH 6000/, 4F 44, H£it 24 7 t;

CD103. MHCII. CD4. CD8 %= 41 g A A J2 & 411% (eBioscience 22 8 ), F
5000 7w/, % 10 A4, it 5.00 7 70 B AR AR EL BE A R R LR 4. CTSS & 7
M4 LHV (Sigma, Santa Cruz Biotechnology /2 & %), 3000 7T/, 4% 24,
#£110.60 77 70 R ALK L F-H EMHE (Sigma 248D, 1000 jT/4~, HF 2 4,

%601 fA: 17010000002101669



PN EERE S e T ED 20175

A FAEYERA, BT 1440 5T

&G %A A,  western LI 1R PDIA3. PY-STAT3. STAT3 (Sigma, Santa
Cruz Biotechnology A &%), F# 5000 /7, %= 74, #3+3.50 771t; L4
B AR A & (Novagen 2 8), F# 5000 w/fr, & 61, 3£if 3.00 77 7T;
EMSA i 7| & (PIERCE A 5, “F3 5000 jo/f, &2, £+ 1.00 7 71; #E%
St 44k 0X62. PDIA3. STAT3. PY-STAT3 (£ [F Invitrogen /A &), F#
6000/, F 44, it 240 75 KB EZITEFKARA & (Thermo Scientific /2 7
, P 5000/, F 34, £t 1.50 F; Li-plo BEL KA %A A (Sigma, Santa
Cruz Biotechnology /8 %) #73.00 /7 TTo

-H iR 3.00 7 .
W western LI, FERRK A, FERANERNT 72 3.00 7 T
Q)W FEd 1.50 7 7T

1. PCRE, BRE, BRE, kL, EHE, AEE, MEkoEEZ£1.00 7
Jt, WRE% 0.50 A T,

2. WA AT, 1140 7 T

shRNA F7| 4 K. FHEEEE 1000 770; BAEREEMENE, F/Ni 200 7T,
246 /NEF, 1T 1.20 770 RA AN, F/NE 100 76, 24920 /MNEE, it 0.2 7 T

3. W/ XE/ME R EHEARFEREFSR: 8.00 F T

v IBEREXEREE., 5% FH 1.00 Foit, E£itAKXSCIXE2 B, Eit
2.00 , EEABCHTI X AEXEHEGREXERTH . FE%ETH1.00 7T,
EFAEXEL4E, L1400 F0; EMCEAE R, EFH. TENEF %200 7 1.

e

4. FH£ % 432 T,

HESESTHARNAREZ S HA, LA 2 LM ETHRTES mARM, HREOF
THER, EAEHA 500 T, it 500 T/ A %6 A A x4 Ex2 A=2.40 K T; H
| LT R AES AR, HERNUFZAEA, A5 H 80071, Hit X1t 800
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REIEL

HSRBATRNIEE, ZRAEME. T, BEASH, FAR
d. MR AES TERRIFARIET FHLF,

(—) ARFEL5H L AZE (4000-8000 F) :

1. MEBEZRRE (FFLEXL. BRI RIRBE RS 5
M, BELSFFHARARALAFRCAEAMFEL; RESBREFHF
AR BEFanEZMEgXEARFRRCELY AATx. WE
FAE B F);

% %4 A4E Cirritable bowel syndrome, IBS) £ &% WeN ekl & i,
AL E W IBS XA % 43.3%-31.6%, E R LM ER IBS X% = 2.1£9.6%.
ARBAMBRTFFRELERDT, WILEERAF A IBS BiREIL6I%
(Chin J Intern Med, 2012), IRk F IBS EFERE R EL1E, PEZWHEH
WAEERE, SAAEETRIE, —HEEMAR TR IERE &7 TR
Z—

PRE & SRR IBS JER PZ AR OE, TER, MEE AR REE
IBS WAE R @R T EF ZH X 2 EW, HARLKI, IBS BHE WEHEF L 4
T, wT/BRESNE., BAERFHEHTH L4, Fa, IBS B FH
FA g RE R AGIR  F (R 3k (IL-6, IL-8. IL-1B, TNF-a) Xk HF (IL-10)
Kk KBS, ZRIER T AEBER T WA 2 %5 £ IBS W k& gUR
791, W E W, NI RARE LY YN EREE IR ENEARN, LN
IBS W RE® SR e R EN R T R REKIE, 4 IBS RV ERFERFR
i

#2428 Bt (dendritic cell, DC) 2 = EWM LT HLRE 240 (APC). 7
# DC £ E 47 Peyer's £AME/NE (PP &), MBREAZREE L LE
Pt A E AR, KUK RRETHENBRE SRR, B &L E
AR, FFAEERAMABEMRESE, £ ES CD4+3 CDS+T ik E 4, &
NEKBE R EREF R EELERN. ARAAZHBFRNERTEARRE,
EER EAMFES (2011 F, 75 81170348) RMTIE B4R ¥ £ 4
(2012 %, %5 Z12H030001) # BT, T4 #E DC AW /ERH T #E

N fA: 17010000002101669



PN EERE S e T ED 20175

MW RE FRESHIBS AEEH SRR N EENNGZ—, ELRINREX
MEE, AR ERKIFRIET &G R 574 A3 ( protein  disulfide
isomerase A3, PDIA3 ) f£/= DC v+ ZE T x| FUOILLL FATK A
PDIA3 £ FJTBR# A, 38 4& Py 418 7 IE 2 PDIA3 ¥ LA/~ DC #7& T i B 48
B, LiRAR XA E FE R E KE, MRS IBS WHEE SR K. B,
ARBPEWHARWER L, #%—FF RA K PDIA3 7 & DC EHH B4k
ML 24T AT

PDIA3, X#ERp57, 2&ah —mEF MR KN — 2. —&ILAA,
PDIA3EELTHRMF, UL FHEFXSEHAEERNMIAERRER
¥, BERREIN, BT ARWE, PDIAST T LAofr T4 i & KX 4 M &
BE & F, 1EAEPDIA3, RE#E5T £M6E5BEHENI, KAR
Pl A BT HA B 51 R & & AL 5 07 i BT BKIBS A U8 2 7 & G PDIA3 151, 3£EH
WHA-FHEDCRTAH B4 fo s F pg x e AU, £ e b, RAEAH—
3F KRR AN EATIT HEDCL L R PDIA3, %4 £ %3, IBSARMFEDCEKRL
PDIAZER # b, BAEMME LRZANHAE (FLITEEA), 1 [F TPDIA3
EARP FRER, HHEPDIAS R R RES 5N SR EMFRA? £F
XY RBEDCRZFEF L ERA? X BEAEFHE—FHR.

PDIA3Y L 55 5# 5 54 X BEE F3 (STAT3) RE#KBR LT KX (PY-
STAT3) Bra g Je &M oA THRFER RN 4T B #0617, STAT3Z 5
HRERZHERFRETEENRR, EEZELMUERMTHAEE, £E
M3 P B B R AL B K A BB (PY-STAT3) HF A&, 54 EDNAFELE 4,
FEEEEAEEX, 5N E. 2HWEAT. BE, EREEHRT, 5
PDIA3% & WIPY-STAT3¥ K £DNAK &8, RAMBE ALY, E&4
AN H = A G e M n, B, RS 4544 F PDIA3 T E 3 31 [ £ PY-
STAT3 A%, *STAT3:# B = 4 fw B (E RIS, AT, €4 ik, 401K
PDIA3-STAT3 ek & MBI Xt R D, EKEE S 5/-FDCE MK EEIBSK
FHEWERAEZEENIFRAZ G, EUHART, RIKRAR LN EEANE
IBSA R DCHPY-STAT3t 4 A, %R %I, PY-STAT3 = E 4 £ % R4
DCH R+, TAIBSA R+, PY-STAT34 READCHEHEF, EHRF WL

2510 1L fA: 17010000002101669
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AR DR (FRITEER, XER, IBSARBEDCHME LB EAF
FEPDIA3-STAT3fE E &, AR LN FPDIA3 LR AT ERIINHFPY-
STAT3W A, FIRSTAT3E ¥ KV,

HEHAH, STAT3HE % X TDCEA & a8 % 1 HI9, STAT3 AU LA
HITLRIE X BYDCAH % KE [ F R B AL, T X DCIRCDA+TH & 41 fit 3% (£ 48 41 F
IHEER 2020, B — B HF IS, STAT3H FH#HMDCEE & & AMHCILE 2
F221, 42 RSTAT3 M DCIECDA+Tik B 4 Mg (6L A e v S H R &
MHCUE % TE R A H X ERMHAAR T, RALLINIBSA RAEDCEK
EMHCIR 2 T &350 % EA, HEABCDA+TIM B 4 M s 1 jE J1 B B2 7=
(FENTEEA), % TPDIA3-STAT3fiE & £ # X PY-STAT3 A Z iy %l E A,
KA1, IBSIHEDCEEFREMHCIHE S T 7 8 5STATIE R L EF M X,

MHCII% % 7 #£DCTE £ 7 # % & Bk i %z 7 R EEE A, MHCIR
o FHjostfBREE N R P& A AERF —REE LN SEL# (i)
GiA, M T EERK/A AR RMHCI-E 41, £DC K34 i 2
o, L RMACLIP, GH#t— T BHRERELE, NTHEIINRERREKS
MHCILE 4 THE &, H#t— P BT ERE LENCDAATHR EH M. Fib, ligk
HH MR AMHCIE 2 FiUR R Ehpe LA aR. AR EZ S (CTSS)
JTRAH TDCHEBEAR T, ZRIELEH YR MEBEMHCILE 4 FH R E 20y X 4%
B, ILEALEA, STAT3E# xtCTSSE B W EEER, £33 CTSSk
IR K] A 40 M IMHCILER &R 8y (&, AT T IRDC& @MHCIIE & T & 4
2324, ERH TSR, RNEAZERA¥KAFREIBSARTEEZRE A,
ZRRHN, SHRBAMK, IBSARHEFXRIZACTSS!S (Proteomics, 2010),
X —EE RN HFERSTATIE B/ 5 @ DCTE M ALEIF TR E N A, HH
STAT3®E % & F#E T L WCTSSKL, M52 HEDCHE LI FRZAMHCIZE
A FEERNEFTRR L AENF KR, BEXFEENL.

L4 B W AME XA BB A R R R R RATH AT TR S, RATE LU
TE: ¥ DC 4B 7 /£ PDIA3-STAT3fE & 424, PDIA3 T4 PY-
STAT3N#E|# STAT3EE K vh, JE# it FIH CTSS kX, #HFE MHCI %

RV fA: 17010000002101669
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ATFRETHEHMEL, PRI RBFERERES L IBS JREEERK
Mk, BEARATET, RMNFEMAUTINSAREA: D ARBERARY
¥ DC iR B PDIAS-STATI BB LM R L RIXEN; 2) PDIAZEE
BRI B A, WH STATI®EE, Mi£5 DC #ZAERH; 3) STAT3
WY RERFRE T CTSS FK, WEMHCH XA FTHRE T W4 HEW,
M £S5 1BS WE B SR = 4 .
Hit, XARRALFTEDY . AREMFETFE, WERWARER L
— % A i DC %% %7 42 E IBS WIE B SR L P 1A, HHEITH
[ BEE ML . A PDIA3:® 3T PDIA3-STAT3 g £ 46 #4114 STAT3# % /% DC
S ENAE IBS AER SR PN E BB, Jrit— 2 9 STAT3# % # it
CTSS %X 1z ¥ DC &ik MHCIL (4 F. BHEAFRK#—F 7T & IBS I
5P o BAL T B 2 O TR R 6T BT EE R R R

27 3R
1. Sperber AD, Dumitrascu D, Fukudo S, et al.
The global prevalence of IBS in adults remains elusive due to

the heterogeneity of studies: a Rome Foundation working team literature review.

Gut, 2016. [Epub ahead of print]

2. Chu L,Zhou H, Lu B ( 8% EMWE®E ), et al. An epidemiological study of

functional bowel disorders in Zhejiang college students and its relationship
with psychological factors. Chin J Intern Med, 2012, 51:429-432.

3. Chadwick VS, Chen W, Shu D, et al. Activation of the mucosal immune system
in irritable bowel syndrome. Gastroenterology, 2002,122:1778-1783.

4. Zhang L, Song J, Hou X. Mast Cells and Irritable Bowel Syndrome: From the
Bench to the Bedside. J Neurogastroenterol Motil, 2016,22:181-92.

5. Bashashati M, Rezaei N, Shafieyoun A, et al. Cytokine imbalance in irritable
bowel syndrome: a systematic review and meta-analysis. Neurogastroenterol
Motil, 2014,26: 1036-1048.

6. Belmonte L, Beutheu Youmba S, Bertiaux-Vandaéle N, et al. Role of toll like

receptors in irritable bowel syndrome: differential mucosal immune activation

212 5L fA: 17010000002101669



% H AR AR S

20171

10.

11.

12.

13.

14.

15.

according to the disease subtype. PLoS One, 2012, 7:e42777.

Hughes PA, Zola H, Penttila IA, et al.
Immune activation in irritable bowel syndrome:can neuroimmune interactions exp
lain symptoms? Am J Gastroenterol, 2013,108:1066-74.

Greenwood-Van Meerveld B, Moloney RD, Johnson AC, et al. Mechanisms of
stress-induced  visceral  pain: implications in irritable bowel
syndrome.Neuroendocrinol, 2016;28.

Mohammadi R, Hosseini-Safa A, Ehsani Ardakani MJ, et al. The relationship
between intestinal parasites and some immune-mediated intestinal conditions.

Gastroenterol Hepatol Bed Bench, 2015,8:123-31.
Li M,Zhang L,Lu B( B%& &if{F#E ), et al. Role of dendritic cell-

mediated abnormal immune response in visceral hypersensitivity. Int J Clin

Exp Med, 2015,8:13243-50.
Zhuang Z, Zhang L, Wang X, Tao L, Lv B ( B #EiflfE®& ) . PDIA3 gene

induces visceral hypersensitivity in rats with irritable bowel syndrome

through the dendritic cell-mediated activation of T cells. PeerJ,2016,4:¢2644.
Meng L, Lu Z, Xiaoteng W, Yue H, Bin L ( 8% &EW##E ), Lina M, Zhe

C. Corticotropin-releasing Factor Changes the Phenotype and Function of
Dendritic Cells in Mouse Mesenteric Lymph Nodes. J Neurogastroenterol
Motil. 2015,21:571-80.

Doroudi M, Chen J, Boyan BD, et al. New insights on membrane mediated effects
of la,25-dihydroxy vitamin D3 signaling in the musculoskeletal system.
Steroids, 2014,81:81-7.

Pacello F, D'Orazio M, Battistoni A. An ERp57-mediated disulphide exchange
promotes the interaction between Burkholderia cenocepacia and epithelial

respiratory cells. Sci Rep, 2016, 16,6:21140.
Ding Y, Lu B ( A% &if4% ), Chen D, et al. Proteomic analysis of

colonic mucosa in a rat model of irritable bowel syndrome. Proteomics, 2010,

213 5L fA: 17010000002101669



% H AR AR S

2017k

16.

17.

18.

19.

20.

21.

22.

23.

24.

10:620-2630.

Sehgal PB, Guo GG, Shah M, et al. Cytokine signaling: STATS in plasma
membrane rafts. J Biol Chem, 2002,277:12067-74.

Sehgal PB. Plasma membrane rafts and chaperones in cytokine/STAT
signaling. Acta Biochimica Polonica, 2003, 50:583-94.

Guo GG, Patel K, Kumar V, et al. Association of the chaperone glucose-regulated
protein 58 (GRP58/ER-60/ERp57) with Stat3 in cytosol and plasma membrane
complexes. J Interferon Cytokine Res, 2002,22:555-63.

Li HS,Watowich SS.Diversification of dendritic cell subsets: Emerging roles for
STAT proteins. JAKSTAT, 2013;2:e25112.

Cheng JT, Deng YN, Yi HM, et al. Hepatic carcinoma-associated fibroblasts
induce IDO-producing regulatorydendritic cells through IL-6-
mediated STAT3 activation. Oncogenesis, 2016,5:¢198.

Alonzi T, Newton IP, Bryce PJ, et al. Induced somatic inactivation of STAT3 in
mice triggers the development of a fulminant form of enterocolitis. Cytokine,
2004,26:45-56.

Assi H, Espinosa J, Suprise S, Sofroniew M, Doherty R, Zamler D, Lowenstein
PR, Castro

MG.Assessing the role of STAT3 in DC differentiation and autologous DC immu

notherapy in mousemodels of GBM. PLoS One, 2014,9:¢96318.

Chan LL, Cheung BK,Li JC, et al. A role for STAT3 and cathepsin S in IL-
10 down-regulation of IFN-gamma-

induced MHC class IImolecule on primary human blood macrophages. J Leukoc
Biol, 2010,88:303-11.

Kitamura H, Kamon H, Sawa S, et al. IL-6-
STATS3 controls intracellular MHC class II alphabeta dimer level through cathepsi
n Sactivity in dendritic cells. Immunity, 2005,23:491-502.

2. MEBHRAL. AR BIR, AR xR XA 58

(AT R HEAR);

14 5L fA: 17010000002101669



PN EERE S e T ED 20175

2.1 AR H#R

(D) BA# DC % M fE PDIA3-STAT3 Fis 75 i 77 18 R 7 R JIE 8 R A U3 DC
o R AR

(2) 48°F PDIA3 & & ik 3T B 404 STAT3 # %, N5 M DCEL, W&
B IBS W I & SUR I AL 5

(3 B8 STAT3 # %4145 & CTSS &k L, ML MHCI (4 F, A
=+ DC SR HUR 7 2 7 s e AL 7

22 HARAR

2.2.1 % DC S HFE PDIA3-STATI R AW FER X ERNETHRARFE
DC FHRZBHE

VLRS- 77 RAE L R IBS A RAERL, HE A RAHEF R R UK A E %
W, AWR BRI AEESE. 285t AW AEKRESE DC (MLNDC), M&E
PDIA3 J PY-STAT3 ®y 40 il @ (L B 3£ KK F; 4l MLNDC % MRE . 48 i it
F 48 % PDIA3. PY-STAT3 % STAT3 #y%ki%, PDIA3 5 STAT3/PY-STAT3
W4 e F UL, K STAT3 4F 7t DNA % 60 wg te; B & B 4% TR B 47 ) 77 JR 91
B4 (SOV) TiALE 4 MLNDC 48 fg i PY-STAT3 ik K H 4 7= £ DNA % &
5L 5 B BV
2.2.2 PDIA3E kX ERHE W4 STAT3IE % £ R# IBS WIEHE R A K
DC &4 ¥ B AL B 5%

DLEF 4 o8 7 X FE L i IBS K RAE AL, A7 PDIA3shRNA 187 & 4 o
A AR, T4 PDIA3&IA T DC 4 ft i€ PDIA3-STAT3 AR e v . ML S
TAT3 B EHER . DCEABEARAESHREIN: 2 BAMEAAR
MLNDC, W% PDIA3 % PY-STAT3#Y 3t &35 F 4 o © fr, 4 A4 MLNDC
GIRERE . ZE B R 48 B A PY-STAT3 R STAT3# &35, ME 444 PDIA3L
PY-STAT3H 4 A 1E L % STAT34F 7 M DNA 4 & B E #7400 #3 DC
A& MHCII k4 F %k & DC &% e 71, LUEAE CD4+ T 4 f h ¥4, XA
RAME AR N (MLR) # W DC & T 48 f7& 18 4L, A ELISA {51 & 4
AR % 28 ML ] F B R SR AR

215 51 fA: 17010000002101669
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4% WAL IE# A R MLNDC 7+ F 1RS48 7%, M2 STAT3 & IA18 5 & 4 4
MLNDC, TV ZEZ4 AR PDIA3T i, #ll DC & & MHCI % 4 T %&£ % DC
BUERE S, ULERE CD4+ THMYEHN, XARAMKREHME N (MLR)
M DC 1R T 40 i 7E L, A ELISA 7 &AM A8 % 40 i [H F B9 R 8 ACF S
2.2.3 STAT3# B # iR # CTSS RIAEHE DC SMNRMEHURRE 2 3 #E o B ALF B
x

o8 AL IEE A MLNDC 7+ TR Sh 3570, XA CTSS 71 #7 % 5 LHV
Fiisb#, #97% STAT3shRNA {875 % # 3 MLNDC, BT 1il/s DC 4 # &0 £k
4 Az, B IREL DC 28 R B4R A T, A I 4E B R R 48 B MIHCIT 28
A FHIRER Li g REMIEN; AN DC %84 & DC {8 CD4+T 4G 1
B, Ji ELISA 1R 7| & U 35 55 7% & A6 < 40 o B F B9 R X AP

2.3 B REI K BN HE

IBS WHE B 8RBy = = AL B R ER#, IER LS A RN IEF .. 8 H
HEGNEE A TR ERE R EBEREERIE, BXATENAR, 52
MR VLT KR 2 9] R
D AEEHEARHE DC % fifE 2 % % £ PDIA3-STAT3 g £ 46/ K & & ik
T

—_

(2) PDIA3 £ % # 3t fls %4 STAT3 B, N5 DC &/, %55 IBS Wik
& AR Y P

(3) STAT3 i ¥ & iE & F i3t Fif CTSS &ik, = DC AMEMFRERER-EA.

3. MRBFRLGTRRTIAESN (QFEFL Tk, HRBEEK,
FIF B, REBARFIHLH);
JAWMRER
3.1.1 B DC 4 MK PDIAS-STATI B BEMFER A ENETERARE
DC ¥ B R Z T,

K E e AFELMH IBS ARER: £H 8 A SDARER, %
Rate, HGESR, UEZRVERTHL2 K24, ERHEHARS 2
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2, BHEFERFL2® 3 /08 (8: 00-11: 00), #4114 K, MEATTH
AR, S5HEFE%, AEAARFERAZS AR, HEARGEEILETALM
FEMRIS. 8 A5, KA ERERNA RIS R ST (AWR)IF 2 174
EHA, Bk T: YARTHEBERS, FRELEHERLTH SF X
RFRENGEOEHEEIITEN, RERGELL lom. SFREMITAH L
DIAR 4 B MR, 30min EARENTEELHRS, FRREFKEN
EHEHIE, WEETLEET (AWR=3) MWSEE Y, dELRFILE
AWR=3 BHEIER B E 77, AT 3K, BAFELE30s, FR3 min, HFHEH
B KREIUSE KA (AWR)IFAARE: 04 KRME MY K TAT A F KA
1 4 SRy ReS Kk B LT, kEEAHRD: 24 EWT KA BEIKE,
BRI AEEELE; 34 ST KEBEARKE BB ET; 44 ERT K
HE&EE, SKETH.

a. WWHARHEFRAAEAEER;

b. RAHMK L BH AL B M AR MLNDC, %% E%56 &A% PDIA3 &
PY-STAT3 # 73 DC = B 20 i & fir R £ R X BN,

c. ¥&H MLNDC A% B0 EBhuiet, #E 5 Q%I DC 404 5 &
ZE R, Bk BRI AR & 4E 4 PDIA3, STAT3 % PY-STAT3 9%k
£ & PDIA3 5 STAT3/PY-STAT3 14 &1 I ;

d. R/ EMSA %% MLNDC %44 STAT3 4 51 DNA % & & & M #£ 4T
sl

e. FMRIEFHRALHE MLNDC, B 2558 B0 & 7 RARA (ImM) T

4h, KA Western blot # |48 it B PY-STAT3. STAT3 #% 35, EMSA #ill

PY-STAT3 4f % 1 DNA 4 A& fr &b #H AT
3.1.2 PDIA3 B A WG A4 STAT3 BB AFE IBS W HHRR AR FH
DC & ¥ B AL B

O A H 8 AR EST N IBS A RAHEA, ## PDIA3ShRNA 18 5 & #

2R KK, T PDIA3K1A T DC %4 i i PDIA3-STAT3AE 5 vy ¥ . LA
S TAT3:3# B /& L. DC & W 1F I B A B & SRR .

17 1L fA: 17010000002101669
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a. TTHAREEF R FNEAE MR,

b. AWR K& & HARNIETEREEN;

c. DBEAAEHAKR MLNDC, #J%7%K t% & %504 PDIA3 X PY-STAT3#) 41
B E AL R R AE N

d. ¥&4H MLNDC A BB M EZ, #E B QKRB DC 482 I8 i K
MR, 2Bk A IE TR B AR M A4 4 PDIA3. STAT3 X PY-STAT3 %
3£ % PDIA3 5 STAT3/PY-STAT3 g4 AW,

e. X JH EMSA &% % MLNDC %-#H 4 STAT3 45 5= DNA 4 A4 5 /& AT
o 5

£ A M AN MLNDC % @& MHCII % 4 F 8y & ik

g. KAl 7R &R K A & -F FHE(FITC-Dextran) Il DC & ¥ &8 77 ;

h. 2B KRB CDM+T 44 e, 475 MLNDC T4 335 5%, 40 DC
1% CDA4+T ik B 40 f B8 78 1 U ;

i. ELISA %4 MLNDC 5 CD4+T B4 p s # FyE 1IL-4. 1L-9. IL-
6. TNF-o &3k,

Q) LB EE AR MLNDC # PR, HESTATI R XX EREH
#2t MLNDC, FULE4 AR PDIA3T, 4l DC % & MHCII % 4 F %k A
K DC &" 68 71, LLAEAE CD4+ T 4 fe h ¥ 20 fe, X F A E 4 RN

(MLR) # DC 18 T 40 a7kt W, Kl ELISA 7 & 4 M A8 % 28 b A F 59
FikKF,
a. JEAFAE MHCII. CD103 Bk A 47ic MLNDC, # |5 & MHCII By % 35
b. K 8 AR 7% b & - B AE(FITC-Dextran) 16 ] DC &% #E 77 5
c. LUEAE CD4+T %08 A% 28 i, MLR 4 DC 18 T 28 fiev&E i s
d. JH ELISA 7| &4 #£3 # FiE IL-4, IL-9. IL-6. TNF-a B & ik A-F,

3.1.3 STAT3#E B A #&E CTSS kA ZEHR T DC JMNREFER E S 88 WAL R
o
A8 A IEE KR MLNDC 7R 7, KA CTSS #7475 LHV

RN fA: 17010000002101669
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A #E, #% STAT3shRNA 18 /% & # % MLNDC.

a. BT /5 MINDC 5 X &0 £ 48 fat%, # 5 5 L3RI DC 48 B FE K 40 L5
Western blot 1| 48 it 5 B 40 A it 7 MHCII 25 7 F B & 3k

b. X F Li-p10F& % 52 %6 W 22 MLNDC &4 4 Li 44 (& #f & 00

c. KRB K K F-H B M (FITC-Dextran) M| DC 7% £ 77 ;

d. DLERE CDA+T 40 58 4 £ 20 i, MLR #0ll DC 12 T 40 fivE L i 0L

e. JH ELISA 7| &4 M #£# % FiE 1L-4, 1L-9. IL-6. TNF-a B & ik A-F,

32BIRBER

321 H# DC 4 RE PDIA3-STAT3 R KW £ K H & W RE R 8O A KK
DC ¥ B3R IA I

EHSDAR | ) BB KR
PDIA3-STAT3 , SOVAIPY-STAT3
AREEB L B i) i o Fik K
=Gl | i

3.2.2 PDIA3E A B R4 STAT3E B A HE IBS A B R R AR pE
DC JE X B ML B 5

219 1L fA: 17010000002101669
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1

5 R 4 i 2017}
B 4h40E L
THsDAlR o d0E L omrasrais
e
MLNDC

L-JERE__
BAKFPDIAS + T
| l
MNDCEE | Necowrcaiml | v || e | | sramsstion
B = RARRBETF 5 #E AR gaf et

3.2.3 STAT3# % f ¥ CTSS kA ZEWMTE DC SNEEFIER 237 88 F R ALF R

%
IEFSDAR
CTSSHSMHHPHFILEV + l
:- “STAT3shRNA 1
BEn=
MLNDC
MLNDCZHER! MLNDCE4R 4 MLNDC {ECD4+T cell 1234
(MHCII) lifEfERE HUEEES L) T

33 XBRARGIA

RER2#EARMLNDC ZE%. BB ARRRE, RNRALWHC
JH#6H X MLNDC #2758t %, ZXREEZRER KA LB 7k, B R
RO ERARE D BHEEAE 75-85%, ETHIERAWAREKRE L KRARE

20 T
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Sh#AF] (Int ] Clin - Exp  Med.  2015; J  Neurogastroenterol
Motil, 2015; Peer],2016), BIFH 3T AKRARRAL R R ERG LB LD
3.4 AI{THEDH

341 I BEE AL

Mok BIFETE ME R BIR EERIRET: a) e RS2 B A7 R Fr 2 8] A
IBS 2% Wi e ks, ML SRR AL QHH, 182 5 B4k L m AL H
E#E. b) WIEFWHHARRRE. ¥ iEZAHERILERBEESL
(Y2080864), E X B #4A¥E4 (81170348) % BT B 5% & IBS 78 DC 5
HRBRENRIIAR, A#HME DC EMERH THEHRLWHEBEFE
SHIBS AEESRA RN EENNAZ—, 5 H, % EREIAFRIE PDIA3
ENFDCELMTLET K#ER X% XKLL Chin J Dig; J
Neurogastroenterol Motil; Peer ). ¢) A TELWLEF . RAH K F R ANLE
FRICHE DC 41, 4R &3, IBS AR M DC 4 i % 15 PDIA3 & PY-
STAT3 2% bifl, B FHLAm ALK o, WIS, RMNEAESE
U FR AL IBS ARMEZRES, £RKAI, SHEAMNL, IBS AR
fn 18 & %k 5 CTSS (Proteomics, 2010). i STAT3 i & ¥ &%t CTSS & ik k7
5/#% DC & & MHCII %4 7 T#%&i5, £ IBS ARM#E DC 4 e L7 e 77
7 PDIA3-STAT3 flg £ &4, H ¥ @ T 47| STAT3 @ % 8 CTSS &ik, Al
/-5 DC £ MHCII % 2 FHJR# E CDAT kB 408 %08 b 478, AT &
IBS AEm R REER.

B BRWEGEMRIET #ETE A ALK, AHNFATER, BAHTHEE
.,

342 BARBEEARTE:

AR RER R KRG Mah /B Rmm, KRN S HE N
BERAR. FREARREEFENS FANFER R, RAEECHERER
G BHRA. RNA T, BrERAEME, Western I, ZIME R, Y
IRBAUREL RS FAENFRA, BHRBWAMERREMENEAFES

21 5L fA: 17010000002101669
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SRS . ARAFT R A AT T ATEMAAR A, ARTEEE AT
BRERT HAER,
3.4.3 ZRPBFREF £

ESRHIFELAFWESE EREMMRZERTHZERE SL .
EX+FERERFM. AARKIWHEMERFRELEELIRFANTLE L
IhE, BARRNENUFEARENFNTIETE, REAMIERE.
PCR L. BEIRAE KRG . WAL HME. BRAEREEME. BB EZAMNL,
RAAENFLERRE. HTFEGAFARAR T C/MREFFAR TN E
FYEHEERIRINFZREIRE. MIXEFIRAMFELFHER
B, MIEFELTRANFELRFHN, O BEAFENNIYERERE
W 1750M2 fu e kG R F MR E . WREF LR F 550M2, FAF Lk
o4 5 IR ISR A Y T .

4. KRB EHAHZL;
4.1 MBEBRRBCIFY

a) BKEY DC 4 e £ PDIA3-STAT3 fe 44, HF k5 53 IBS N
fE & 8 i DC %05 fE R

b) Bk 4 PDIA3 T ae @ it fE 474 STAT3 %, NMERNBESHREART
# DC V& FRIE A

c) B H CTSS £ STAT3 # %84 DC % & MHCII (4 F#R E Tk E 4k
ERRKEE A,

42 AWM EHE

R EERRE ELME, PEFHELNAETRE, SAXKEETRIR, ELE
TFRBZ, AEEHERELZ NG, EREE=ENGFAH. ATE £
HAF|FE AL L, UL PDIA3 5| & DC B WAL H R AN &L, EAHR
PDIA3 i it PDIA3-STAT3 g £ 4 44 111 %] STAT3 # 5, LiE CTSS A/

DC %% MHCIl (4 FHERE, RASERNERHR T AWFERNSE, FX
45 R A 18] B o g 4 R R R IR A R A T g 1B B4R R ET R
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5. #FEAXHRAAPARLER (QHEMARN T ZF KA
EH . BRI RIF),
51 FEHRIR

2018.01-2018.12: LAEF4h 48 77 A& L N # IBS A RAER!, 1HH A RAE
Bk B2 AME MR, P 0 P RE & B8R, 4 461 MLNDC, #5J1] PDIA3
5 STAT3 % PY-STAT3 #h4ifg € i, #%kikE0; PDIA3-STAT3 B &
MLNDC 44 4 8] F 3K 10 K 2 o STAT3 # 5 1£ DNA % A {1 5 iE ;W&
% B B W 40 4] ) AL 2 AF MLNDC 48 ffE PY-STAT3 &3k B H 4 74 DNA
G5 AL BB R

2019.01-2019.12: 4% PDIA3shRNA 18 /% & # 4 IBS #A A H, T#
PDIA3 % T DC 4 i J# PDIA3-STAT3 fig € #1 #r . o 9 STAT3 %75 1b
[EW. DCEHERE NERHAL .

2020.01-2020.12: 4% 44k IE % A MLNDC # F{h4hE 7%, #72 STAT3
W RBEFESL S MLNDC, TULEA AR PDIA3 T, £ DC RAE XK
ek, HHLRARERJTHER . RERWXET T,

2021.01-2021.12: 4 & 45 IE % A & MLNDC J 7R /h 7+, X CTSS
M LHV T4, #2 STAT3shRNA 18 % % # % MLNDC, 4l 41
JifLF B 4 F B oF MHCIL 26 7 F oy ik, W& Li @@ HF W 0l DC &%
Ak mE3 MATRRALE, BXBERERFR I,
5.2 THTAREGR
(D ¥ # DC 40 i F PDIA3-STAT3 Jis #1772 i 3 A2 79 ik 7 #0& A U3 DC
P RIAE N 487 PDIA3 % &k ik 33 JR 440 4] STAT3 # 8572 9 ik 8 4 & K
R DC VB R B (E A s ¥ — 25 [ 9 STAT3 % 41%| 53 i Fif CTSS ki,
Y845 DC & & MHCII (4 TR £ T # B 4 fevd ey Ll ;
@ £%bX5-6K, ZFEABRCHETILX 344, SCLE X2 #;
(3 HZwERFRAN1-2 %;
@ BxrtiE240H+ 424,

(=) FREmE L4
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1. i (SRR BMEANHRT IERE OGN L

VE 5T
HAEATREBEXHNART T ERE:

P AR A RAZF IBS I KA 7K DC 7% %R FEE IBS W
JERm SR P NERAE, FREEEAFERRDT:

ERBHAFRR (&) : BAMHTILE R 1870 L E R A S & HAT I HEH
R, HERRIIBS BB 6.9%, KN KE WFHRAH IBS 892 REH#
TIEREE. ZAEERT 2014 £4 SCL &k, L&A (WorldJ
Gastroenterol )

ERBNAFRR (2 : BRLXIANERHRRARMBEEDCHKEN S, B
RIEWK B4 DC %98 M A % BRI CDA+T M f 7 £ I E F IL-4, @i EAL
A% 5 IBS WREE &R~ £, %A% % £ T 2015 4 SCI &, %
%7 (IntJ Clin Exp Med).

ERFRAFAR ()« §RKIIH THRASRKIEE PDIA3 7 LIA-F DC
BUE TR EHA, LEMEAERE TR BEXE, AR IBS AR R
k. ZHRRERT 2015 F X 2016 F4# SCL UK, 2 AlL&E (J

Neurogastroenterol Motil) . (Peer J).

ERANTELHARER:

1. e BFEeEAREMARNEGREFAR, XAMBHEEGEARE
A R ) % 5 & e PDIA3 X CTSS, R iFIBSA f #PDIA3 % CTSS%& 4
HEEHE.

DU il AU A 2R AR AE 0 RIS, S BT K& 648 By kR E 1 4

F AR B LA RIBSHE A, B Jf 2 57290 4 W 18 Bk R oL ik BR B ATIBS A B2 3

Eafiik, FEAEL LR ERE G A E T B SO AR R L AT B T R

BAER BB NMEREE, EP8NMNEEEIBSARE M BRAR PR LR,

ST (LD, KFGene Ontology 4 £ F & G # AT A K, KAESE

Z A B9 A3(PDIA3) KM ARALAEAHS (CTSS) ¥ EEZREH

(&1,

2 24 hL fA: 17010000002101669
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- B .» 2
Bl IBSA 4 % I8 40 4R & & 1 o B 90 0 22 S XX 1w B R v 0k T 1%
AW NIBSAM T FiEeyE& G R; BE RIBSAHE THENEE A

*k1 IBSfzZgBAAREMFBREARNEZREGRE X4

- e M3  WEESE BSCER S TER SoENG ErmmE

-1 00389571 CKE +14 53985 n M A IR R

14 00324741 PDIA3 +1.04 57043 102 i EAED R

15 0020357 knBNPF +L.86 45700 105 5 M B ) A

I 0389571 CKR +1.86 53 085 26 M R At R Ry

14 0360 Prded +1.67 24 813 308 & SR R LE R T

18 0032474 FOLAY +1.66 57 43 435 A4 T e AR

110 OO3%957| CK8 +L.64 53 985 139 0 B Ry

141 (OIBEMM GLOM +1.63 0 805 17 B R T RO B Y o-TR A ] o-EE GRS
113 00210216 eIFSA +1.56 16 821 256 ACREEED

1-l4 O3S CHEA +1.52 30 558 150 BHEHERRELEY

1-15  00RIO2ZE  CTSS +1.49 36 805 137 MW

118 023260 Prsb +1.47 24 8O3 n7 & 5B TR U R

119 DOOESST) CKE +1.45 53 988 4“4y M P B AR I S

121 0038957 CKR +1.44 53 085 355 M T R AR R

1@ OMAIRIS  ENOI -1.51 47098 44 SENEN AR A BN R

14 0023196 TAGLN -L% 22 188 M2 BUsh o e

14 00349042  SerpinBS - 167 42 257 9% BHENHAT

28 ODIS0ET  ACTC =208 41 %1 %2 S5FrNENBERER

29 OIS RPSA 216 nsm M EERERMSEEM R RGN ARPARNE

JE: IBS: Eﬁ%ﬁkﬁ?/—\/ﬁ; IPI: EFREE L5, IBS/C HE: IBS 5= H
SR EMAEARE R AR EOREAENE, IBS AL EHAY KT,
%%Tl}%m“'”%ﬁ:o

RAOVAZE G RNT N ERZINIBSA REMB AL FPDIAZE A RIAE
AXERAWLoLE (E2) : IBSAREMFRARZaREKERIT, U
GAPDHE N W%, SEFHLALER (B)PDIA3 E4MERARKLEAE, N
JilImageQuant TL v2008 X {F 24715 5 & Z 8, ¥ ¥ % 5GAPDH® LB 1E 4 AH
NEREME, BHEEFARAKEERE, SHELEKRT. HEHUFHEL
FEZRT (0=8), p<0.05 ZT=EGHit¥ENL.
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- PIMAS
B =y
| 3 3 . 5 & 7 e 2 -
C OIS ¢ s C mE s C [EE O IB% CIBs E__Ifﬂ Eg i
—— = — i E |
PDIAS : e i 5O L5
Lz
xR S (i |
Kl Db a0 007 B35 @02 028 000 DE D40 05E 039 05K 047 083 N4l 082 § -E
Ratin 2.00 147 1.92 121 1.30 1.4% 1.3% 2.1% .E £ 03
-4
1]
Control LEE

K2 IBSK K 4 7% 2 4 41 PDIA3 & 34 Hi Western E[ 375 44 3|  3

CTSS# FH %% A M CTSS & & .87 1k = it & B2 4 4R & 5 B8 S (Cathepsin S).
CTSSEEXRATHEREMM: wDC, ERHWABAHEE, BEMHCT %
T REFR R 2 %M W CDA+T4 4 240K . F A% F Western blot 77 % 46 1l
ARMEDCHCTSSH & Bk ZEAF, KIACTSSE 5 EIBSA R MEDC+ # &
KT EHTAEA (0454+0.13VS0.12+0.18, p<0.05). (E4),

IEs-1 IBS-2 #HEE1 ®E:2

El 3 IBS AR DC 8 CTSS &ik

2. LIE 4B A EHIBS AR, AAERAMLNDCEKIAMHCII k4 F LA,

H AR #HCD4+ Tk B 40 fe 1 B 88 /) 7 .

R HRAREHE K RHEDC, RILEE, Western EJIE A W i i
DC WMHCII (4 FE& B ks, R0, SaBAEML, IBS ARFE
DC BWWMHCII %4 F X ZEHE A& (0.41+0.21VS0.15+0.17, p<0.05). (A
4), ¥MLNDCE CFSEAFIT fE i /M Z 40 BB A 35 77, AR 1C.CD4A+Tik B 48 J,
AR MDCRTH B 48 fe g7 F R, %R X IIBSARAEDCT LT Z R #
CDA+ THR B4 387 (S
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Fagiiikil IBS#H

MHCH

GAPDH

El4 IBSA B EDCHMHCII %4 F %34

F3 ikl AR
.'I' ) J'
& & £ |
|
MLNDC = || o |
+ | I Il lu || ||
CD4+ Tcell , | A I . N
1 - |
. AR foN]
N j.f '\‘L A ? W "\‘_
' o1 et et e gk e T

B 5 Ja A& 4H A B MINDC 18 CD4+T ik I 48 fg 34 74 (& 07,

3. B4 EHMENHIBSA R, XIPDIA3KPY-STAT3 = B 4 f7 £ B 40
A FRMLNDC 48 fi F .
BRI E HEDC, AN FEAFICDC Y AL X PDIA3#PY-PDIA3, £ X%
R IIBSA R EDCKIAPDIAZ R A BE R E 5, BUARKESREAE
(E6); M4k, A AFDCE, PY-STATIE E 4 7 R K i+,
IBSA BADC #PY-STAT3 £ 4 7 /£ 40 fLJEE o, T A0 51 B 40 R A% 0k 3k vk 2>
(E7,
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B ..
- ..

% . CDI103+; ZI%: PDIA3+
K 6 ik IBS A RAEA 45 i DC k14 PDIA3 &

J!-Iﬂ--

% . CDI103+; £I#: PDIA3+
&7 KL IBS A RAEA F 25 i DC &1k PY-STAT3 1§ UL
2. ITHEFM4 (BT ELENREEMN, Sy R E 44
RIS, QHEARABRRERE. BEXETLEREMNITE RF

2 28 TL fAs: 17010000002101669
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I FFA AT RIS EFHI);

ARAEAFAZMREBZRIHZERELREAFMERFERELFEMN, K
HRRENILRZAMIEEELRT, BRFEHRLRE, BHRAN
EMEESmEAENFNTIET G, BEMARERE. RLEEPCR M. B
frr i R4, (RIBAEEB O, CO2 ¥xRM. . BIERME. BALERE
LH%. DNA MFN. BREENEEBEM. TELCAYTR O/
EXARATCNERFTELHEERZRIMF-RAELRE, HIEEFLR
MFELFHAEREM, HIEFTELZRIMFELFH, aFEATEL
W 2 B A 721 i 1750M2 Fn e G K E . W REF R E
550M2, HFA LI o4 R R IR 4 A4 L FTOE

3. EAAIEKEAFAAXGAFABHERL (FigAFfR A A
TEA5EE KIS AR AMXGAFTRAFL, GFEERA
RAF A 2090 A fe B R LA TR A B, FIEMA B 695 AR Fe
e, BRNRR. REFA, BARANXZRAROAREF);
1A% & CRF _Eif CK8 N5 M b B E MR TS WG SRR T HME
R, TEHS: 81470814, £%: 73 76, 2015/01-2018/12, EX B %A
FELWETE, AETEATA, AEATEZTEZRZH. HERITHN
%, BIEYRAA ZHERNEAARE A -0 X, SAARANELEE,

4. TRERARAFELABFL GIFFAR T —AT
AMFEEME OB BARAIAES) TRFIN, B SRF LR
BREARPIEME KX ZEmGF@mBL . Mz LM B AT 5 TAF
SeE W% (TR 500 F) A=da kR RAyFmE X)),

TREREANFESTE

FIEE A AN —NEEAER AN ¥ES2T ETE: PDIA3 NERKE
K 40 B3 H G I R AR B B 5 W R A AE Y R R E AR R
(81170348, 2012/01-2015/12), Z R 5| #t 5 KW SN T, B K 4E7R PIDA3
WL HHEDC REEENELEIBS ANEEHRF AT EEEE(EA, e
AA BT RANEM IBS 573 DC %% F=0 kR, PDIA3 £ HERZ2EH
IBS Vi — AN FUHH B E. TEESH 008 2T R AR BUR N 2,

229 hL fA: 17010000002101669
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At EERAFEES BN ER ., AREARB T MHNARKE GF
WTX0. EEREATERTRSWMRE., HOWEALFEZE S T IH SCI
WX F s X FIR X 13 B, AR EARFETNEENE LRAER.
RREENTE Z A5 1ZTE £ E 2S£ Eva R

EERBNEARTERERE

2 ¥ 64 (IBS) ZmALE B T BA#, R LS FRNLIETFE,
KA (DC) £ IBS A FHER Z# X B EN. RANTWHAR LA EE
e w188 A3 (PDIA3) £ IBS At BRI L Z7KE L, #FER
AR EIBSHWA X RFRIEEEZEM. FKANEN, PDIA3 ¥ fb i 1 {2 2t
WEMERRRE, #EDCRETHEAMEZTE, BINE MCEN, A
F 2 IBS P HE U B K o

ZHRERBEINEIBS BEFELNBH IBS ARER, AL RRLH
MLNDC, #7 PDIA3 &L % A SHEA, ERRAAMA, FEAMN,
ELISA. PCR. Western Blot, #AHEFHA, HEHML T, &akEEAF
%77 Ex PDIA3 5 IBS f# DC %209 % R R HALFRIT —RIH R, XK
. PDIA3 W[ T /% DC #7E THE 4, FEMEXHRET2ATF, B
HFRAFIRPABEMEN, FEAEEERE fR L, R IBS WL &SR
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