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(HWZE] HOY W E WA PR B R X 1 BB (type 1 diabetes, T1D) 5L/ R U 1)
[ B AM R A SR FRBIE R, TR A E S 5 TID R T RedLEl. )5tk Kb TxT
A KA AENE RS JRSE (non-obese diabetic, NOD ) /NECR IR AR E) B 4 AL R NIT-1 46 i 73 Sy xof B 20
(NITL) I AL 320 (HG) |, SR RNA-Seq £ AR #E 47 4% S 41l 5, AR 22 57t 3R 38 5L B ( differentially
expressed genes, DEGs) , 3%} DEGs #£1T GO {£ 8L & KEGG Pathway & S /0#r. &5 NIT1 240
HG 412 [A] 346 5] DEGs 5 548 4~ ; v HG 41 - DEGs 2 701 4>, Kl DEGs 2 847 4>, Hrp |-y
DEGs {3 & £ 16 P9 5 W PSR 9 26 i T AR B 32 RN S8 A R AR L B TS s s
PR B AR AR A A B B A R ) DNA &2 442 . HG 213853 %48 TID 3 Bt
J5H) mRNA Gk BEHN, 858 =W RIS B 4N R R A Wk, R e B 40 A &
PUR B IR K BT EN T AbFERE T 3G9, PR SR N R AT RE 55 B 4 B B e e A& TID (1 &A=
RIEH Ko
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Effect of high glucose environment on transcriptome expression profile of islet 3 cell line
LI Xiangqian', WANG Lina', ZHANG Mengjun®, CHEN Xiaoling', WANG Li' 'Institute of Immunology, College
of Basic Medical Sciences; Department of Pharmaceutical Analysis, Faculty of Pharmacy and Laboratory Medicine,

Army Medical University (Third Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To study the effect of high glucose concentration on the transcriptome
expression profile of islet B cells derived from type 1 diabetes (TID) mice and to explore the possible
mechanism of high glucose environment in the pathogenesis of TID. Methods The non-obese diabetic
(NOD) mice-derived islet B cell line NIT-1 in logarithmic growth phase were divided into high glucose-treated
(HG) and control (NIT1) group. The cells in the NIT1 group were routinely cultured in F-12K medium,
while HG group were treated with 20 mmol/L glucose. Whole transcriptome profile was analyzed using RNA-
sequencing technology to obtain the differentially expressed genes ( DEGs). And the DEGs were further
analyzed by GO annotation and KEGG pathway enrichment analysis. Results A total of 5 548 DEGs were
detected between the NIT1 group and HG group. Among them, 2 701 DEGs were up-regulated in the HG
group, which were significantly enriched in endoplasmic reticulum stress, endoplasmic reticulum protein
processing , ubiquitin-mediated protein degradation, autophagy and apoptosis pathways. And the 2 847 down-
regulated genes were mainly concentrated in ribosome, metabolism, biosynthesis, cell cycle and DNA

replication. Moreover, the mRNA levels of some important T1D auto-antigens were significantly increased in the
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HG group. Conclusion High glucose environment significantly changes the whole-transcriptome profile of islet

B cells, and promotes the abilities of antigen processing and presentation, suggesting that high glucose might be

associated with the induction of autoimmune response of islet cells and the incidence and development of T1D.
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1 TR0k PR (type 1 diabetes, TID) JEJR 5 B 4H i
H S PR e T 45 B 40IBIR, R BUR S R
I3 AN R TG BB DI RE LA — M s B R
P B fege R o HET TID B & b AR 52
VR HB R X MG N R L EZEM. H
HIC A& 50 Z BN S TID 5B K, X ek
PRI s AT RESZ ) B T D RE | G ] 0 A0 5 3R 0k
AU TR AR i e A R 2 AR B R R
JETID RHRAER" . BLE A, BREE N & i
A1 IL-18 \IFN-y DA Kz TNF-o 55 45 R AT DATE 48]
5T B A M P BT M R T &% B SRR R,
{2t TID %

AT E A 25 /W) R - TID ) J% L E i
oA TID [ A] REVES BB S i AR 5 AT #
DI = AR IR AT RE L TID By H . RE T
AUESE S PR L RE TS I B4 A A A TR
WO ORI T2, I LR 2 BB BRI (type 2 diabetes,
T2D) M Jg ) B AN U 3 TR R b b ] &
PEDIRESR BT HEORERA B A B TID %95
(Y5 PR 1 Bk 2 SE AR . ASBIF TSR ] A s L
(RNA-Seq) $EA , 2R GEbIF I i 2145800 AL Jpk P BR
Ji (non-obese diabetic, NOD ) /N FRR I A9 JE & B 410 ifg
F NIT-1 2045 Sk 2 R 52, 5 6 42 18 43 B e Al 2R
SRR & B 20 B SC B A W 2 T RE 7 A AV AE 52
Wil , S ik — IR AR R R 2 5 TID & r L]
SEAEBRIVIA KL

1 HHE5HE®

L1 ERAbH s fide o

NIT-1 200 it Sy A 52 56 5 A DR Ao HLAt A R
#4: F-12K Nutrient Mixture 5353 G248 178 (£ H
Gibco 24 H]) , 75 % 2R 55 R I K (L Invitrogen 24
A]) R A (SE[E HyClone 22 #]) PBS(HAZ &M~
Al i A (B 2 RS A TRIzol 35050 & (6
Ambion /A 5] ) , TB Green premix Ex Taq Il 7] & ( H A<
TaKaRa /2] ) o

NIT-1 2RSSR T 10% 645 M1 1% 7 % % ik
BEARIIE T mmol/L A WY F-12K 58 R Hi 3R B,
37 °C,5% CO, , W BE 241 Jifg il 15 2 J3E 35 1] 80% I, 4% M
1:2484K, NIT1 4 F-12K 58 4 35 35 H i HL 45 5% 48 h
WA . HG 2H : 20 mmol/L 55 Vi JiE 45 24 ¥ 11 b 31
24 h S AR S LSS FF 24 h S USCOBRCAI I, &R
3AMERE SRR, AL 2% 10° A4, A TRIzol it
RS AT S
1.2 Af & RNA 3R AR 445 F il

fdiFH Oligo (dT) #E2K & 4 mRNA LS, FIFT Wit
K mRNA R Bofb, JH PCR XA 1 — 8 LA M — %%
cDNA, T AR il S ek i e Jm , 4T PCRSOny M ™
Pyl ; B S 4 7 W) 0 A0 B A 3 R 26 0 SO, T
Agilent 2100 Bioanalyzer #0324 Fr B R /N K e B
I F AL S RS PREH B E R A HOR (¢PAS) #E47
J¥, #5850 bp/100 bp/150 bp AP .

1.3 # 4%k & B (differential expression genes, DEGs)
B AT B F T

B 00 T A5 1Y raw reads ff] SOAPnuke %47
Arid g, A BBk in g DR MBI N S8R T 5%y
reads FIIRT Rt 1) reads; (4 F] HISAT ™ 44 Ji 45 )5 15 51
[ clean reads FbX}/IN B3 R 20 22 SE IR 417 5], B4 T
R E /AT, F X FDR<0. 05 . log, fold change>0 A
HBELEF, ZRIENI LT DEseq2 J7 L,
Wik JEUH Ny G 50 A 5 B 8 Hy HG 255 NIT1 2 #
DEGs, 4 KEK B FE 4 &1 Dr. Tom F & Xf
DEGs #4755 73 #r . GO Hl KEGG & %73 . H A
A W0 28 e 53 PR 125 SRR A B2 48 20 A o BJS XA i
HRRGL I 3] 1 it A7 B PR 54T B DR 2 5 2 70 1T (gene set
enrichment analysis, GSEA)

1.4 SErF3 k2% PCR #%m)

NIT1 201 HG ZH 40 i BRI AT, >R F TRlzol 155
FEHCANME B RNA, Nanodrop 435656 FBE 11461l RNA £f
ZR B3 FE 5 Prime-Script RT reagent kit i) &% RNA
F SR cDNA, I F PCR R, KR 451495 °C Tl
AFPE 3 min, JEFR 1 ¥K;95 CAEHE 10 5,58 CiB A 10 s,
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72 CHEA 20 s, LAFER 39 Yk, B A 5L ff ] B-actin
YERNS R, R 2725 ikt fr a5 B it b,
SIPE A 1,
1.5 Seit2k o

K1 GraphPad Prism 5 F{F#EAT 4814 B, £ 4
Phxxs IR, Real-time PCR £54f % HI WM 57 4 A
O K5, KB K :a =0. 05,

%F 1 Real-time PCR3|¥FIEREKE
HH AR SIWF 5 (5— 37) T/ bp

Ins2 E# GCTTCTTCTACACACCCATGTC 147
ns
T # AGCACTGATCTACAATGCCAC

Ched _Eif CCAAGGTGATGAAGTGCGTC 129
# Tf GGTGTCGCAGGATAGAGAGGA

ATF6 i TCGCCTTTTAGTCCGGTTCTT 190
Nf GGCTCCATAGGTCTGACTCC

et 3% AATCGTGCGTGACATCAAAG e
ctin
T GGATTCCATACCCAAGAAGG

Tani # GGCCGGACGGGTAATAGTG 134
xnij
? Tf AGCGCAAGTAGTCCAAAGTCT

i ATCCCAGTCTGAGGACATTGA
Ube3a . 126
T# GCACAAAACTCATTCGTGCAG

2 #R

2.1 BAAMAN AR

HG 41 3 AMEY# R ARG reads $0(x10°) |
SUEJS 1 clean reads(x10°) DA K clean reads (i H 43
Sk 45.57 ,45.57 .45.57;44.93 .44.95 45.00;98.58% .
98.64% ,98.74% ., NIT1 41 3 AW~ 215310 R
I reads B (x10°) 3 JEJ5 ¥ clean reads( x10°) D) &
clean reads (5§ Fv 43 5l ol 45. 57 .45. 57.45. 57;44. 79,
44.90.44.89;98.27% 98.52% 98.50% (F£2), Hr
BFEATEL AR T4 T 30 (5 HITE 85% L) |, 12
ENIIAgrisre e s

FR2 TFHAREK reads HLLE

.- JEifE reads  clean reads  clean reads T R e {

(x10%) (x10%) (%) =30%(%)
HG-1 45.57 44.93 98.58 91.94
HG-2 45.57 44.95 98. 64 91.51
HG-3 45.57 45.00 98.74 91.26
NIT1-1 45.57 44. 89 98. 50 91.12
NIT1-2 45.57 44.79 98.27 91.73
NIT1-3 45.57 44.90 98.52 91.62

2.2 BAMFEEHAGIERLZBARR YT
PHLHAEAS HYFE A FE 5 Y Pearson A5G R AN 1

BT M 2ROk , (MR et AP, 45
B HG 413 AVEYE T REA HG-1.2.3 Ryka g
RSBy, 1 NIT1 21 h A= W) 24 55 52 FF i NIT1-1
5 NIT1-2 NIT1-3 726 9] AR B . BRI, S T it
2 GG NITI-LBEASTRSIR

fpkm_NIT1_3 — ©.8C@ ©0.887 0.820 9.843

0.963 - 0.882

fpkm_NIT1_2

fpkm_NITI_I

fpkm_HG_3 0.882 0.826

- e

0.903

fpkm_HG_2

fpkm_HG_1 0.860

fpkm_HG_1 fpkm_HG_2 fpkm_HG_3 fpkm_NIT1_1 fpkmj\”Tl,Z I'pkm‘,\”Tl;?
&R & Pearson #8 M 2 (B & AIE, K F A8 F A
B, R E ALK, AR FAE K HEAAK)

1 HG Z87%0 NIT1 ARAREXES 7

2.3 EJFRAAE(DEGs) 8 f 2 R R E 57

HG 411 NIT1 2 Z [a]#; #] DEGs 5 548 4>, Hrr
HG 41 I DEGs 2 701 />, N & DEGs 2 847 4~ ( &
2A) . WA 303 422 F 45K ) DEGs (FDR<O0. 05,
log, fold change>1) #EAT R AT, AT RIS (18]
2B) , L EH WA B4 [E] DEGs ik it i L L L HINFE
eIk — B
2.4 DEGs #) KEGG Pathway ‘g & 2474 & GO 44

FALE KA

Xf 4k DEGs #E47 KEGG i #% ( pathway ) Fl GO A=
P23 72 (biological process) & 45047, if 20 £ 255 4
K3 fiR. 28 wix) bR 3 DEGs i#£47 KEGG Pathway
M GO AWyrid R B0, /i 10 (245K R« b iREE
5 4 JE MAPK signaling pathway-fly . Apoptosis-
fly . Autophagy-animal | Protein processing in endoplasmic
reticulum ,mTOR signaling pathway 23 j%, DA % cellular
response to DNA damage stimulus, protein transport
positive regulation of transcription by RNA polymerase 1I
ubiquitin-dependent protein catabolic process, mRNA
processing SEAHKA Y RE(R 3) o T IRRED ER R4
1E Ribsome , Biosynthesis , Cell cycle , Metaholic pathways .
DNA replication £ 38 % A &2 DNA repair, cell division
translation TRNA processing S5 E¥) e (F£ 4)
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2\ =) 2 ) ARZ
AZFARKLA & REA LA DEGs; % &K & T4 DEGs; & &KX &3k DEGs;B: Z F AR R £ 4 A
Gy e ML R TG REME, Rk TR
2 HG 5 NIT1 AEERER
B St
- ] ) , .
iy A ® 2e-8
M ] s ool A DNA BRI () s
’ o ElE ] ¢
TR S T R R ° DNA 5% e} 6e-8
WRIVE LT 1 g 0.002 BT | @ 88
) RNA #4iz - ® mRNA I T @
PUERMED G A @ R [C) le=7
FoxO i "5 ff 4 @ 0.003 B ARE 2 ) 12e-7
MAPK 55388 298 " L i 221 4ot
o RNA A 16 sy 1 e
2% 5 2 ) 0.004 Ll @
P BTS2 ) Pr— DNA 5 i1 R
-t o P #1245V ZA LI o -
AT ® 12 MR B T MR AR 7 ] ® 113
Z A FIE LUK e ® 12 s 0 °
DNA il &) @ 236 TR @ 233
R e RNA A I i ® @4
wTOR {37 5 % ° Lk - i e
el ° s XPFESRHTE R DNA SRl | 0 Q..
TR i O , i . REITE 1 : . ; =
0 0.1 0.2 03 04 0.5 0.6 0 0.1 0.2 03 04 05
AL A AL B

e KD R FERB XA AR LR AR RERKE & qualue 18, R EAR , KRR qualue 1AL
3 EZREER KEGG(A) GO(B) B&ESH

PSE A B I a R (3R 3) AR —3. [z &K
A 1 B 1 A R R WA DI R | W Bt
JEM TR A5 Y rad fet 5 GO ThRE B 3 Mo pr s
R(3F3) FEA—FG WAE HC 4 Rk B, W]
KEGG Pathway I GO & H 77 ik H Al SR

2.5 EZFARAEHF Ik GSEA BiE

X R R I 2] 1 T A S R T GSEA BRHIE (36
5.6 ) A LIES, S RIGER 2R RNEA R
R AT SO, B i 4t 2 S R 1Y) ' AR B KT 0,
VLA T7E HG 4lf) ik 1, 5 KEGG Pathway X} I
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&3 HG 42 L DEGs iy KEGG Pathway L& GO E&E 45

18 % 24 [F =Tk KOE G 9 w24
VAR 10 £ KEGG Pathway
MAPK signaling pathway-fly 87 1.49E-05
Apoptosis-fly 61 1. 49E-05
Adherens junction 75 6. 34E-04
Autophagy-animal 150 8. 67E-04
MAPK signaling pathway 332 0.001 164 761
Hedgehog signaling pathway-fly 28 0.001 247 686
Protein processing in endoplasmic reticulum 192 0.002 191 812
Cholinergic synapse 119 0.002 191 812
Cell cycle-yeast 71 0.002 567 446
mTOR signaling pathway 171 0.002 567 446
FIEFEEFE GO 43l 10 1 Biological Process
cellular response to DNA damage stimulus 492 1. 67E-07
protein transport 650 1. 67E-07
positive regulation of transcription by RNA polymerase I 1274 1. 09E-06
ubiquitin-dependent protein catabolic process 288 1. 44E-06
phosphorylation 691 2. 34E-06
mRNA processing 395 5.43E-06
negative regulation of transcription by RNA polymerase I 1 001 1. 48E-05
protein localization to plasma membrane 153 2. 69E-05
post-embryonic development 116 6. 46E-05
DNA repair 368 9. 02E-05
%4 HG A TVE DEGs ) KEGG Pathway I\ & GO E&E 41
18 3% 44 B AR BIE G 1 5 1
TRZEEAET 10 {7 KEGG Pathway
Ribosome 223 1. 36E-15
Biosynthesis of antibiotics 275 3. 69E-09
Biosynthesis of secondary metabolites 474 3.79E-07
Biosynthesis of amino acids 105 2.01E-06
Carbon metabolism 161 2. 12E-06
Cell cycle 138 2. 12E-06
Metabolic pathways 1497 3. 47E-06
RNA transport 211 4. 82E-06
DNA replication 37 1. 40E-05
Progesterone-mediated oocyte maturation 99 1. 97E-05
TR GO 43#rET 10 {37 Biological Process
cell cycle 672 5.23E-31
cell division 425 1. 24E-26
translation 437 3.57E-22
cellular response to DNA damage stimulus 492 2.23E-18
DNA repair 368 2.37E-17
mitotic cell cycle 140 9.37E-11
DNA replication 124 1. 16E-10
chromosome segregation 96 3.26E-09
rRNA processing 177 4. 11E-09
mRNA processing 395 2. 15E-08
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& 5 KEGG Pathway E &5 #7HJ GSEA IEE
i AR KEGG Pathway 3 WERENAH [EE g
4141 Protein processing in endoplasmic reticulum 163 0.172 981 77
4911 Insulin secretion 84 0.213 707 94
4910 Insulin signaling pathway 136 0. 122 902 45
4120 Ubiquitin mediated proteolysis 144 0. 188 684 17
4215 Apoptosis-multiple species 30 0. 178 407 92
4630 Jak-STAT signaling pathway 120 0.310 245 80
4010 MAPK signaling pathway 273 0. 163 864 27
4064 NF-kappa B signaling pathway 79 0.241 611 93
4612 Antigen processing and presentation 71 0. 182 947 58
3010 Ribosome 170 -0.238 397 94
1130 Biosynthesis of antibiotics 226 -0.305 821 80
1110 Biosynthesis of secondary metabolites 385 -0.204 304 81
1230 Biosynthesis of amino acids 84 -0.326 236 46
1200 Carbon metabolism 128 -0. 320 427 40
4110 Cell cycle 128 -0.177 749 14
3030 DNA replication 35 -0.294 243 60
+£ 6 GO 4% Biological Process i GSEA I&iiF
i A GO_Biological Process %4 F EAERPH =M
G0:0030968 endoplasmic reticulum unfolded protein response 42 0.248 792 62
G0:0034620 cellular response to unfolded protein 22 0.244 105 44
G0O:0035774 positive regulation of insulin secretion involved in cellular response to glucose stimulus 38 0.402 310 52
G0.0031398 positive regulation of protein ubiquitination 66 0. 193 261 52
G0:0006914 autophagy 147 0.199 917 80
G0:0097194 execution phase of apoptosis 16 0.397 355 68
GO .0006511 ubiquitin-dependent protein catabolic process 255 0.282 350 48
G0:0051726 regulation of cell cycle 145 -0.208 222 79
G0:0051301 cell division 386 -0. 129 876 48
G0 0006412 translation 312 -0.291 277 77
G0:0006281 DNA repair 345 -0.143 457 93
G0:0000278 mitotic cell cycle 130 -0.232 457 88
G0:0006260 DNA replication 120 -0.212 249 26
G0:0007059 chromosome segregation 86 -0.283 986 30
G0:0006364 rRNA processing 152 -0. 136 235 27

X8 DEGs FRg £ 5 TID B Sl LA LN i
VIR O =i 5 ) | WS G L U ¥ S S B 37 I i
EATEX IRAH HG 41 mRNA ik E 0L (18] 4) , Ho
Ins2( Gene 1D:16334; S A FK: S R 1D SRS R{E
FIEEAT I I H AN Chg A(Gene D 12652) Zfith &4
%725 A ( Chromogranin A) | Hspa5 ( Gene 1D; 14828 ) 4% 15
i) HSPAS (#R a8 5) DL L Igrp (Gene 1D ;14378 ) 4
T4 IGRP 4% W -6-BERRBEHE AL ARG ) [F] 5%
SRR B AN A BT ; Atfo (Gene 1D:226641) 3 K
PRSI 87 3850 152 )V 38 % 5 Tenip ( Gene 1D : 56338 ) 2 fith 119

TXNIP (i 2 8 AR EAE FH AR ) J2 45 0 o R R 1 9
I, Ubr5( Gene ID:70790) Ube3a ( Gene 1D ;22215) J&
Z R A T W 25 11 BT ik A DG I 56 15 Avg2b ( Gene 1D
76559) J2 H Witid g AR EE A . S5 R R 5T B A
o, BATHE HG b R Bk, D e
PCR KilAALSI % 5 ELAIAY NIT-1 o fns2 Che A Arfe.
Twnip Jt Ube3a SRR ) mRNA ZCF-(145) 4558 R 5
X BRZHARLL , [BR Aefo Fb, HAREER 1) mRNA ZKF-37E HG
W AR EOR R BRI, X S8 SRR BIAT
RIS T8 RIS AT
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2.0 5

[ popitiil
Il HG 41

JH—4kJ5 FPKM Z2ik &

Ins2 Chg A Hspas Igrp Atf6 Txnip Ube3a  Atg2b Ubrs
FE[A
a;P<0.01,b;P<0.05, 5 %} B 20 tb 4%
4 WRAMSHEZRERA—LEREE
Atf6 Chg A Ins2 Txnip Ube3a
1.5+ 2.0 2.0 2.0 1.5
P=0.2756 P=0.0105 P=0.000 4 P=0.000 2 P=0.001 6
g i - I 1.5 - i
ﬁ o Lj 15 ;31 15 ilg L5 H_g Lol
= = 1.0 E 104 E 1.0 =
< Ed < - <
Z 0.5+ z = = Z 0.5+
= £ 0.5 E 0.5+ £ 0.5 £
0= 0= 0= 0= 0=
XTHRZ HG 4H XTHE4A] HG 41 XPIRZH HG 41 XFHRAL HG 4l X HRZL HG 4

5 tRRAF HG A ZEE mRNA BXRAE

3 itig

AHFFE S B 4l & NIT-1 41 ik J5
10 JEIEHEME NOD /NRR, i/ B T1D A% 5 k3t
DRIZAY ] [ e b Ry T1D, [R5 e B R 25 % NIT-1
AN 2R 1) A S BRI I R i, X g — 4 1 NOD
NBIEREN RS R S 5 TID & /R FR LA 4
UF 48 578 o RNA-Seq H7 A S 5L T 5 38 500 ) ) 4%
SR AT I AT AT, B 8% AR A KO- X6 2B 4 1 3
R AR A TR 9T

PAFERIFSE 200 7 T1D vh B IE 36 A B 40 K o i
SRR B 40 B PRI B B RN T 40t
TP 5T PR 28 ) fE Rk 26 [ BP0 0 7= A | 58 58 S50 i
THMSEM, BT AP B 40N AE = W , AT
Wi A SRS ERRIBUREE GAD iRk . AR
RNAseq $i4fs @ « £ SR T NIT-1 40 i i e 5
(insulin) &35 LR, RS RAEN —FhOCHE B B4R 7E

TID B4R R R E AR . SCHk[ 12 ]9ESE : 78
OV ETR B AN R 5 2R S R, 4
MLREVE T bk 2 40 B R O A o 3G 5 . ZE 457 o S ik
BRI TID f8 35 1A P, TR I 25 106 B i v ) 2R 36 1 B ke
VR R RN R 5 R AR B 5 RN T i
HEBE B P 2R A SN HE T R S O AR T
KROH B A Y BRI A Ak
Oy I 5 20k B D B 2 A0 P R S T AN Y
BESIANTRL ) AT L 5 22 1 26k KT B HEBO ik e for
MITE BUAE TID iy BARAE FIAT A 45 K B 5 25 )
AN, AWFSE IR & Chg A HSP il IGRP %58 % T1D
H BT Y 2% 35t 7 A Ak FS B NIT-1 40 g vp 1
Ji. ChgA Z—Fh B 4/ WA ORL 8 11, LIk WE14
A NOD /NEL CDA™T 4 s b kb o st
SERPLR R AR i B B AN B EUR I A B
PR IR e HE A B 50 RNV S 3l

B 2t A R L I A I 5 3R A R A3 0 v A B
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FHTT A SR AZ 7K 08 A 5 B3R, © A WIS IIE 5K
WIABEREE T B AUML & A N T R B A o A
PR A 4 Sy 2 N e At ) AR R v AR 3
5 bR NIT-1 40 P 5T R BE O Tt Fe . bl 2R
T, MO B L aE % RS A6 (activating
transcription factor 6) {3 i, Atfo & —Fp ISR H ,
EIRNEAZ IR WO ) 2R N AE ER i (PERK) LA
FREE TIREL) #AL T A BT R IR E, Ry 17 0 %o 4 152
A TR PN 5T I P 8 R R 5 1 A Jo o o 5T 4
JE B AR AT B 2 1 I AR T T[]
If, TNXTP, — il Py Jow o 1 i b 90 1) 28 190 I, el
IR SHERAIEHY B AIMAET A 5 e mo ol
WUG IR B, A2 TID b ISR R 510 B 40N
Jo I LI T AT BE ST I A B O R ik B B
PBE BT B o A BRI BN R  f
BRI AR VF S IR BEIN B, W R k)
FRE R MEANML R - RS T, B AR 2 4 AR e 5
WS SEEOT R3] 1 AN BE, S 20H B 50508 iU
Wi e A= KA T B 7 D R A o 4 5 AR
AU TR Sy BRI AE T T, 1 88 B BB ] DASOS
HE RO T A0, dtmike e B0t B 4, & &
HE TIDP ) ARBESE 4 R B S A E R NIT-1 o
Ubr5 Ube3a ,Ube2l3 5517 Z AV FRAHOCHE A i 25 1
HI7Z R AL 0 2 A IR AR A R 158 A 1 E S
Pz —"1 0 W FEAE S R [ A 0 ) R0 s A oK AR
TID FATHE AT B AN T4 VR Y, X Al fig
ST Az R A T R AR SR AR N R R 1 B P e
FRAEHE T B B PR RO R S — 2 A Y
BB T diffoxs B AR mIR .

HWES TID #YK R AR A TG RO, A IR UL
FRIRE) B 40 F Wi AR 0 2 B Rk 2 B TID 11
R, AT RNA-Seq 45 52 /R B A& 1F R
NIT-1 2 ffd B W A e FE R UlkL | Aig2b 5%k 8 3
P R R AR RE T B UMY A iR, T —
) S E WO AN A R a7/ A A E L N 2 N
PUIn#s) F 2 LM A E Gk (MHC) 1128977, #2
45 CDA'T i MRBIIFIE AL ™, HE IR A B2
Wit =P vl LIAE R B S b R U5, B ELR B LIS
AT A PR FRATHED = b5 1) B WL ] RE
fEE T B BSR4 N S5 NI 5 5 4
e T B AN YR DL & TID (iR SR X AR
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