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Gm49394 31 BE 5 B A TR E = RALEIFF R

) A RFR HEK,RFELR B 2R E N R2EF BEEEARGE CEEKE).H
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(FE] HIY SFRIBERIIEH 6m49394 2 SHEIRR T 5= T RS B 40 8 T 8 2 12 T REIL
. JiEs dEad RNA o GJRAL 2438 3 R (RNA fluorescence in situ hybridization, RNA-FISH) , Western
blot \ 5232 ¢ Y6 4L 4 (immunofluorescence, IF) \SZH}%¢ G %E i PCR (quantitative real-time PCR , qPCR) ¥l
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T M 5 o o A S 2 K /B AE B s 0 i AR (NTT-1/Min6 ) , 76 F8 25 DL K 45 25 4 (30 mmol/L) | Bt TFN-y
(10 ng/mL) 85k 4 1L-6 (10 ng/mL) . H,0,(100 pmol/L ) %5 Jp5 BN 34 2144 T , 5% FH 7 25 40 O AR Fil Western
blot kil B 4 i3 58 T~ AR DI BE , B AR ORI b s o &5 RNA-FISH Fll qPCR 4%
RBIRIEN Gm49394 TE [ S B AN M Z v RR SR 0k | I A7 bl i 28 DXL RO L) 5 TF M2 Western
blot 45 5 i 7R Gm49394 BA 5 1 4 i Ve ; T X 4B A AR A Western blot 45 5 7R Gm49394 138 3R A5
B A 14 5, H {5 A1 SRR S AN BN AR T B B AN A T, I 58 i 14 48 (reactive oxygen species,
ROS) K 2k i 48 48169 ( mitochondrial superoxide, MitoSOX)7KF-(P<0. 05) ; Fa 5514 , Gm49394 MiAik
X B AL FE JH TS . ROS S MitoSOX ¥ 0 i 252 1), {H Gm49394 i 1K B8 b 25 41 1l pg BN ¥ 25 14 T 1 B
0 T, [ R 3 2 ) AT 7 R PN R R 3 (P<0. 05) o 858 BEIH Gm49394 ] figid it AL 07 SN
PRI O 7 SR A J % B 4 ML T T
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Regulation and mechanism of Gm49394 on islet-$ cell apoptosis
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[Abstract]| Objective To explore the potential role and underlying mechanism of the functionally
uncharacterized gene Gm49394 on regulating 3 -cell apoptosis under diabetic conditions. Methods The
expression and translational activity of Gm49394 in pancreatic B-cell lines and non-B-cell lines were validated
using RNA fluorescence in situ hybridization (RNA-FISH), quantitative real-time PCR (qPCR), Western
blotting, and immunofluorescence (IF) assay. The B-cell lines (NIT-1/Min6) with Gm49394 overexpression or

knockdown were constructed. The proliferation, apoptosis, mitochondrial function, as well as oxidative stress
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and endoplasmic reticulum stress markers in these [ -cell lines under physiological homeostasis or
pathological stress conditions, such as high glucose (30 mmol/L), inflammation (10 ng/mL IFN-+y alone or
combined with 10 ng/mL IL-6), and hydrogen peroxide (100 wmol/L H,0,) were detected by flow cytometry
and Western blotting. Results RNA-FISH and qPCR indicated that Gm49394 was specifically expressed in
pancreatic 3 -cell lines and up-regulated under high glucose or inflammatory stimulation. IF assay and
Western blotting showed that Gm49394 had protein-coding activity. Flow cytometry and Western blotting
identified that Gm49394 overexpression did not affect B-cell proliferation, but promoted B-cell apoptosis and
increased reactive oxygen species (ROS) and mitochondrial superoxide (MitoSOX) levels in B cells under
physiological homeostasis or pathological stress conditions (P<0.05). Under physiological conditions,
Gm49394 knockdown failed to induce significant alterations on 3 -cell apoptosis, ROS, or MitoSOX levels.
Under pathological stress conditions, Gm49394 knockdown significantly suppressed B -cell proliferation,
apoptosis, as well as oxidative and endoplasmic reticulum stress (P<0.05). Conclusion Gm49394 may
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promote B-cell apoptosis via oxidative stress and endoplasmic reticulum stress.
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i R 94 (diabetes mellitus, DM) & —Ff T &
TR BN 2 51 & B LA 8 A RRAE A 1 AR
Ve e o AR R [ B o JR 9 8K & 25 (International
Diabetes Federation, IDF) B84 , 2021 45 Al i T8k A
5.374¢ NGB DM, H A 670 £ J5 58T DM K AH I
S AL PR S PR IR AR W PR
9 LA SO LA 90 , TR L, DML Bk 4 Bk s 4 T A 44
ZAT I P E B

FR G % 9 ML AR [8], DM B 243 R 1 BB IR 9%
(type 1 diabetes mellitus, T1DM) F1 2 F i JR %5 (type 2
diabetes mellitus, T2DM) . £ R W &
( American Diabetes Association, ADA)F&H TIDM i 4
Sy ORI B A MR IR i B, B AL A 4 X6 i 5 2=
=" T T2DM E H U PR TR @ 40 T A
SEAR ARG B AT SRS ZA AR RS B B
2 PR AL 9 5 2R e — AR U5, 5 B R T ML 1Y i A
KV HETH IR S B 40 5 v 2 P 25 DM i Jre fiy 3t
[ SRtk DM 3 J 3o 2 P R Lo BLRRAE 2
— U AR AR T2 AN BB AN IR 1Y
FEHAS . FRT, AT ORI 25 g 8 2 S RE
s i o B, H G 35 Bk DM BE AT B 40 i T i i
BT AR R IR R TR B
A1 T AT AR AR R R
e I A K S AE PR 1~ 5 BRI R85 R R AR 1F DM AR
B QHB@U%T‘:US_]S] , T 524 Y 1 (oxidative stress, OS)
DA 07 8 (ER stress, ERS)J& DM 5t F B 41 d 1=
(R IR BIHLEN 7 L AR E A £ RO X 5 F
TE B AN PR T A E AR A SR, DM & 2

FRUERR R B A A TR T e B A 4 AT A AR A
SRV 11, AR 1) e e PR i i) 7 PHL o B 45 (i
o W & E 38 ) | R4 7 T T S BB AR B R T
HLIL W R 58 05 48 . DI, TR T I B 4t i e v AL
il , X T2 90 5T B9 DM A 97 0L R R AR 25 & ok
HE,

H NS AL R LSk, TR I B 4 i 36 PR (Y
P B R 2] Hp g — /N 43, T R o 5 PR ) T BB AT AR R
1o UTAER , — 5T Y g B 5 DR i 2 e PRAE 4 44
J v B A R AR ARSI B A T
55 B 20 e e e 17 B EA B5 114) T) RE A  J [R e T
AW, X AA BY 52 3% A B IAAA R IH
FMHICHFFE 25 11, A EE0 DM 57 3R BRI A A5
SR, A 5T AT T AR S RN A ER AR A R TR
B 20 M ZR AT S AR Y M — AN R R
2 LAY T RE R 0 A FUI S N Gm49394 , 3 Haz Kt
e o T/ 7 %5 4 i b, 40 5 07 51 (coding
sequence, CDS) fif T % [ 41 11 5 19 142223623—
142223357 i &, 40 T 1 5 2= A 4E K P 2 (insulin-
like growth factor 2, IGF2) F1 & & 2 2 (insulin-like
growth factor 2, INS2) K& [ 2 [] , 4 1% 5 X Dy fig ] fig
SRS A EmEM L., AR BHEKRR
Cm49394 FEE N Z 75 T R IR 5 B 4i i T e 5% rh i
Y1 B i AEHLAR , o DM B VA A A 05

1 #R57FE®

1.1 EZH4H
JFRE A R 975 (nonobese diabetic, NOD ) /N FR R IR
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(e B 4 R NIT-1(CH HLEE SR T 5. 5 mmol/L 4G ik
JE) \CSTBL/6 /IN R IR IR £ B 4 i 2R Min6 (5 KL%
FF 25 mmol/L A AR FE ) , L S TR IR B 41 B A
HE 21 2R 293T |, Swiss albino 7)™ B AT HE 77 40 fifd 22 3T3-
L1 I C5TBL/6 /]y B I Y 28 (0 3 R 40 i &% B16 . A\ 45
1 98 58 R R 25 o R A M R LS174T S5 JBR  B
oL F T A Al R IR T 38 R R LR EL O
(American Type Culture Collection, ATCC) , BMEE T
Fili A A5 R R e S U =
1.2 2350

RPMI 1640 £53%3& . DMEM #7353 H 5% [ Gibco
) A I W A R AR DU AE DR IR WD
TRIzol RNA $2 U 7 . CHOP Rabbit pAb Il [ #I %
28 s A IR FRA W) 5 S s R 1R & .SYBR
Green-qPCR TR 50 & W A ) g SR 3 AR ) TR A
B2 ] 5 B 2 B L TFN-y  1L-6 . Lipo3000 % %3 77 1y 1
2 [ Thermo Scientific 2y 7] ; H,0, 1) H P A% P4 b7 B 25
(B0 B o A R W) 5 SR IEHT Flag 2 SEREHTIA IS A BT
A 22 1 Wy H R A BRZS B 5 BiP Rabbit mAb | Rabbit
anti-spliced XBP1 14 [ 32 [ CST A Al s BUR B bric 112
P/ B 1gG L BOR i AR 1L 2E $T 42 1gG | Vinculin Mouse
mAb . B-actin Mouse mAb Il H 547 = J& 4= W) 5 R A BR
/% #) 3 NOX2/gp91 phox Rabbit mAb il SOD2 Rabbit
mAb % H 2€ [ Selleck 2% 7] ; MitoSOX Red Fll Alexa
Fluor® 594-conjugated AffiniPure Goat Anti-Mouse IgG
H&L W [ 38 E MCE 24 7 s BCA 8 P v B i s ik ) 4
AR AR R B AR W iR s R AR
ARA PR F] s RIPA 2 W B 28 B By A7
BRA ] 5 A0 7 [ 3 st R SR A R A A 5 5
Y B A T A TR () IRy A FR 22 7 5 Annexin
V-FITC/P1 Apoptosis Detection Kit Il F Fg 5% i ME %8 4=
PR A9y A7 BR 2N ) 5 3 P AR i 0] 0 0 B L FE O
S YR A BRZA A, FISH %4 & RNASweAMI J {3/

A5 1F488 K 12t0) & W ) s FR R /R AR W) B FR
2% m] 5 8 T O | AL UKL (PSPAX2/pMD2. G) |
shRNA R ISR 15 A6 50 SRR DR R A A IR
"] (1) ; BD FACS Canto " T Ji 20 (X1 [ 35 [# BD
sl
1.3 FlRMERE

BT Gm49394 3K 5 Gt 2 1 [R) PR HET S
I H 22 K AW H ARAF B AL (National Center for
Biotechnology Information, NCBI) dF JU 4% %% 4 J& &
UniProt KB/Swiss-Prot 54 /% , i i makeblastdb #7443
SIS A AT R 5 B A L BLAST $0408 B (S 44
-dbtype nucl/prot) . FJH BLASTn/tBLASTn Xf Gm49394
LR H R 90 AT He X, W] >R F BLASTp & PSI-
BLAST 43 HAEN & )7 51 (e-value < 1x107°)
1.4 s

IEH B F2 46, NIT-1 1 Min6 40 i 23 51 35 7%
RPMI 1640 (11. 1 mmol/L) FI DMEM (25 mmol/L) %
10%~15% i 4 L35 (1) 58 445 37 3, 18 5%C0, .37 °C
TG SR . AU MG RE AR K 55 5 80% fill & BE T i
ATAEAR, 40 M 35 PE R IEAE 95% VA L, 4 B AL AR AN R 3
20X, LR SR MR L DU AR st i A e
P SCEGALPRAFUNT « & 8% (high glucose, HG) il
2H >R FH 30 mmol/L i 4 4#f ; 9 i A0V 2H >R FH A ph TFN -y
(10 ng/mL) , BB A 1L-6 (10 ng/mL) 5 S Ak W 350R] 34 41
K H 100 wmol/L H,0,; X B8 4l (negative control, NC) Il
I GFRFR 25 R 0L b BRI ]340 24 b
1.5 RNA & & R 4x 4 X % & (RNA fluorescence in

situ hybridization, RNA-FISH)

NIT-1 1 2937T 4 i € F- FHI B o7 2% 52 [ 5 ¥ [ 5
20 min, PBS ¥ ¥ 3 UK, B K 5 min; #E 4T 5 H i K
(20 pg/mL)37 “CIH AL , PBS 1§ Uk i 4 N Tl 44 22 W 37 °C
R 1 s B R S R B 2 ST 2% 52 (FISH 8
%F Mix: Probel : CACTGAGTAAGGCACCTGCTCGAA ;

&1 BEAHEKRZEREFS

Table 1 Plasmid vectors and nucleic acid sequences

Gene Plasmid name Sequence(5'—3")
ATGCACGCTCTAAAACTCCCTCTCACCGTCTCTTCAGACTCAGACTCAGCCCCTTCCAGCCCCGCCGCAACATCGT
Cm49394 _ CGCCCCGGCTGGAGGGCCCGGGCACCACAACCAGAGCACCCCCTGCTTTGGAGGGGGCTGCTAATATTGACCCAG

CCAGCGGATCATCGTCCGGGCAATTTCGGAAGAGAATCTTGGGCACCAGTGACTCCCCGGTCCTCTTTATCCACCG
TCCGGGAACTTCAGGAACTACGAAGCGACTAGAGTACAGGTAA

ATGCACGCTCTAAAACTCCCTCTCACCGTCTCTTCAGACTCAGACTCAGCCCCTTCCAGCCCCGCCGCAACATCGT
CGCCCCGGCTGGAGGGCCCGGGCACCACAACCAGAGCACCCCCTGCTTTGGAGGGGGCTGCTAATATTGACCCAG

pLVX-CMV-

6Gm49394-0OE PURO

CCAGCGGATCATCGTCCGGGCAATTTCGGAAGAGAATCTTGGGCACCAGTGACTCCCCGGTCCTCTTTATCCACCG

TCCGGGAACTTCAGGAACTACGAAGCGACTAGAGTACAGGGAATTCGATTACAAGGATGACGACGATAAGGACT
ATAAGGACGATGATGACAAGGACTACAAAGATGATGACGATAAATGA

pLVX-U6-
Gm49394-shRNA - P

GATCGGGGCAATTTCGGAAGAGAATCCTCGAGGATTCTCTTCCGAAATTGCCCTTTTTT
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Probe2: GGTGCCCAAGATTCTCTTCCGAAA ; Probe3:
CCTGTACTCTAGTCGCTTCGTAGT) , IR IR AT 1R
N-FAL AN 2% 7K (saline sodium citrate buffer , SSC) 6
FE P (B2 2. 0xSSC . 1. 0XSSC . 0. 5XSSC) 5 1% hn 43 5%
PREF 2 A2 W 40 °CJ W 45 min, 25 SSC R BS JE VRIS
FEIIAAT S HRET (1: 200 AR LRGBS )42 “CHF & 3 h, JF
MUK SSC 6 BE R 4% s HI DAPLY4AX 8 min, HTHE G
KFNE R 78256 BB T IS, M4 DAPLCHEYE) |
FAM(£856) \CY3(Z100) B3 Ak 1 % 5 I R AR G
1.6 Western blot 52 &

Yy Gm49394 FL R ) NIT-1 & 293T %5 H A4 41 fifs
FHFI PBS 15 ¥k 3 K, IR 2 min, fif ] RIPA 24 58
43 S8 Ak 5 20 B FH R P RSO B S IR IR B O HLTE
4 °C"F LA 15 000 r/min B5.0> 10 min, W HL F 75 . BCA
PRI A (VR 2 100 °C42 8 IR N 10 min #E47 8 A
AR . Western blot K6 21 i 3 1= S8 F 0 55 M Y it )
I T [ AH O A 2634, LA Vineulin A1 B-actin /E A N
A, TR IERE S DR R ERCR 25
1.7 %J&% %4 & (immunofluorescence, 1F)

4 293T 41 L F e 4 A T7E 4 MU Fr b, 1 60%
21 6 5 5 I, SR T Lipo3000 %% Yeia 31 5 1k 26 0% ook
RAE RS IZEY, AR =K R v ak ek 5 5%
36 h, KA AE | 2 PBS T TR , 48 4% 22 5 W &1 ¢
0. 1%Triton X-100 %1k, 5%BSA £} , 4 Flag £ ¢
Bebifk 4 “CHFE IR, K H Alexa Fluor® 594-conjugated
AffiniPure Goat Anti-Mouse IgG H&L EREGHEE 1 h,
DAPLY A%, BUime K B4 R, 58 i s WA
1.8 RNARIE 5% Bf % K 2 % PCR(quantitative real-

time PCR, qPCR)

4 NIT-1 . Min6 DL K oAb = [ 5 4 A i 17 166 il 0
BB O JE RIS DITE , B T3 1 mL TRIzol AY L4
SR A -5 N B 1k $ A BB RN A AR 5 2
s PR 3050 & U B oK RNA 3 4% 5%l ¢DNA, R H
qPCRELARXT cDNA 4 75E TE Kl . Gm49394 F 5'-GC-
TCTGTTATCATGCACGCTCTA ; R 3'-ATCCGCTGGCT-
GGGTCAAT; 18S F 5'-GTAACCCGTTGAACCCCATT;
R 3'-CCATCCAATCGGTAGTAGCG; UL 18SHiME{A RNA
S PR X IR, SR T 2 4 Oy e S R ek 1 AR
X} AR AL B, I DL B A Sk R o 3 o HE AT bR o b
53T
1.9 M Gm49394 3% A Fo SAKALSE iR

¥ B AYEE N Gm49394-3Flag 5 shRNA T [ 2 8%
FEARA, 540 2%E FOR (PSPAX2/pMD2. G) Hh4% 4L 293T
Y, 48 h e WA S BE A0 LT , SR B DR A R A
FH o 040 M (20 NIT-1/Min6) FH 9% B 88 I A

polybrene (10 pg/ml.) ,48 h Ji7 i i LS 2 2 (3 pg/ml.)
i %€ 1 A, #8715 1 22 38 (over-expression, OF)/fif 1%
(knock-down, KD) 2 5% 4l fifd #& (NIT-1/Min6) , £ qPCR
KUk Gm49394 FIKME L s Hor b Gm49394 1 KX L)
Xt BB 2 (empty vector, EV) , Gm49394 @ AKX I 54 %F B
ZH(NC).
1.10 A

W tE Gm49394 i 3K FEARAR 5% 4 I bk , PBS ¥
% 5 T 200 pL EE W, IMA 2 pL Annexin
V-FITC #12 pL PLESCHFE 15 min, FHLKN . Annexin
V'PI N EWI T, Annexin V'PT R BIIUE T3R50 .
FH FlowJo V10 #4247 8E 304
1.11 £ # 4k A& & 4 4 (mitochondrial superoxide,

MitoSOX) 3¢ St el 5% Bax

W Gm49394 3xk 3 35 F1 R (AR 5 20 LA 53 S0l 422 b
THEFRMR R 70% Rl G BE IS, BRI IR BE
5 wmol/L Y MitoSOX™ Red TAEW , 37 “CH#H 30 min,
PBS YL 3 U, B 5 min, E AL .
1.12 &M A (reactive oxygen species, ROS) 5 HAR4T

Aaim) 5% B

Fie FEE 1 SRR I 7R B v B B HAE , Gm49394 3
&35 N RRACRR 5 20 B ik o3 31 42 b 22 15 55 A, PBS T Uk
JEIAHERE RS wmol/LIY 2", 7' - A HCER
(2',7'-Dichlorodihydrofluorescein Diacetate, DCFH-DA)
TAEW 37 CBEEIFE 30 min; PBS YR 3 U0, ££K 2 min
LBRZRIRES , ST ED EAURIN , 4 S ek A
113 Gt 5o

K H FlowJo V10 #4173t 20 £ 4% 43 #r , GraphPad
Prism 10 47 VEK] . FEIEAT P Z (8] 19 LA AT, X 4K
PR T IEASYER Oy 255 MR g . AR & IES
A H 5 22551 R FH A0 SE AR A o K 36 5 45 7 268 5%,
MK Welch ¢ K556, P<0. 05 8 25 57 BA it

2 HGR
2.1 Gm49394 1 L B 40 F 04 5 F 45 AE B AE 20 R P 09
&3 I E

AW 5% % 58 B B Gm49394 FE R IT 3 4 FEAE (open
reading frame , ORF ) XJ 17 (1) i it 2 1 hy 89 A2 ik
TR , % B IR 5 &2 T Igf20s AL Gmth LR RNA [ X
Bl ARAS , HLALTF Igf20s B TUAMN B o dlad e
X AR NFE R _E R AR B R 3 TiZE A E R R
U573, 5 /N U B AALEE Ry 55% , 1 8 R 85 > 3
1% 5 %2R 119 CDS 5 A IGF2 HE /& 1 gt b i - [ 45—
AME (37 UTR X)) JFTEL A 3L R INS-IGF2 () 8 A 45
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Chr7 __142205K [142210K [142215K |142220K 142225K 142230 )
- —————« ~ — Igf2 Fllins2
IMir483 -
== - S Igf20s 293T 293T-Gm49394

MHALKLPLEVSSDSDSAPSSPAATSSPRLEGPETTTRAPPALEGAAN 1 DPASGSSSEArRKR 1 LETSDSPVLF 1 HRPEISGITKRLEYR
MHFLKVPF-VSPASALSLSS - - - STSTWPEGLDATARAPPALVVEANIGOA [RQFRQRALGTSDSPVLFIHCPEAAGTAQELEYR

Igf2-as -
Mir483 H
<« - i — i Igf2 1 Ins2
< < ¢ L + ¥ Ins-Igf2
Chri1 1213 J2135K | 2140K | 2145K |2150K 42155K |2160K A

1 MHALKLPLTVSSDSDSAPSSPAATSSPRLEGPGTTTRA
PPALEGAANIDPASGSSSGQFRKRILGTSDSPVLFIHRP
GTSGTTKRLEYR

— e
AAs Length 9

— EEEEEEEEeeeeessss—— Uniprot Predicted

Vector Gm49394-3Flag

Gm49394

] MHALKLPLTVSSDSDSAPSSPAATSSPRLEGPGTTTRAPPALEGAANIDPASGSSSGQF
EYI L

Anti-Actin(42x 10%)—

DAPI Anti-Flag Merge

Vector
10 um 10 pm 10 pm

Gm49394-3Flag
10 ym 10 pm 10 um

A: Schematic representation of the genomic localization of Gm49394 in the mouse and human genomes, along with its

relationship with adjacent genes. Boxes represent exons; Light green boxes indicate non-coding exons; Dark green boxes
represent coding regions; Purple boxes denote non-coding RNAs; Lines represent introns; Arrowhead symbols indicate
transcriptional or translational direction. B: Schematic diagram comparing the predicted amino acid lengths of the protein
encoded by Gm49394 and its homolog in UniProt. Red segments represent overlapping protein sequences. C: Expression of
Gm49394 in 293T cells as detected by RNA fluorescence in situ hybridization (RNA-FISH). D: Western blot analysis of
6m49394-3Flag expression levels in 293T cells transfected with different expression constructs. E: Immunofluorescence

analysis of Gm49394-3Flag expression in 293T cells transfected with different expression vectors
1 Gm49394 FE4RREH RO BHIF & 50T

Figure 1 Validation of the translational activity of Gm49394 in cells

A R A0 ) # 8 (B 1TA) o T Uniprot 25 148
it g v ] 45 P DY) Gm49394(MGI:6121625) ) ORF
PSR K 346 DA R, P A 1-89 v 2 SL TR
S ARG S 5 1) P 3 58 4 — 2 (B 1B) , H B %6
F 1) T BB Gm49394 (] AR By Y] SEA A . O B HIE X
Gm49394 AR ) BIPEIE M, 75 Gm49394 515 ORF (1)

C Vi il 75 3xFlag b 28 , F i T Gm49394-3Flag ik 2K
PRI 55 YL 22 293T 2 i . 38 if RNA-FISH HESE T #F
T Gm49394 5 A 3% S AN R IE (B 1C),
PE—Hi 1 Western blot S5, 75 Gm49394 Zifith 7= 4 1
I 43T AR RS I 2] Flag FHE 25007, B0IE T 6m49394 %
T8 A AIAEAE (B 1D) 5 TF K 3] Flag b2 94 MM
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5 UESE Gm49394 G B BB N Rk (T TE) o 31X
Sogk BB LW Gm49394 1E 293T 4 i b ] Bl A w5
SR BHPEN Flag bric iRl & 2 1, 2 iz 56 R B AT B
PRI
2.2 GCm49394%5 Fh R A TH B B@m AR, L REAZ
¥ B S g B T R iom LR

W3t RNA-FISHIFSE T Gm49394 3L 7R 5 B 41
Jid 2 NIT-1 2 Jjfd i 235, 7€ 293T 41 i v A ik (K]
2A) . qPCREHE IR, Gm49394 SLPA 1 5 B 41 i 2
HURE SO T LA LAP R IR &) B 4H A R LA
KZHER (K 2B) . 78 HG HIBF , B 5 B 40 il &
Gm49394 1) 5% Sk 7K B 3 (P<0. 05, & 2C) , i 7E
B IEN-y J S AE T % 2 R Rk A B 1 A e 34
(1 2D) , #2712 3L PR AT BE w7 F HG 3% 5 4 P55
PRI
2.3 Gm49394 3% & ik R E AT B w e A o, SHAFRL

ROS & MitoSOX # 2 % L3

J T ERR I Gm49394 X} [ 5 B 40 M ) BE B v
ESA IR T 6m49394-0F 1Y NIT-1 4 itk . 78
ST, 5 6m49394-EV A L, 6m49394-0F 41
4 i 5 RE ) U0 B 3 22 S (B 3A)  (HLIE T W 2 14
(P<0.05, 1 3B), #f—H &M, 5 Cm49394-EV

293T

S . 1500 S q
_£ n
23 gd
0 IS
=< [o)]
5% 0750 S
XM 5
R oR
oS o3
2 E o010 =
g0 [ &
S5 0005 6
@ 0 T T T T T T @
NO A Do K
& D A DA
S WP B
N

NC HG

HA L, Gm49394-OE A 4 Hil N ROS(OS bR ) /K F
B 5+ (P<0. 05, &1 3C) , MitoSOX 26 {55 i 1
i (P<0.01, E3C) . X L5 ALK, Gm49394-0OF 1]
fE 0 2 175 T LR AR T RE [ A5 R OS 2 F B 4R ML JH 1
KT ST AE DM R BT BT Gm49394-0F
X B 4R SE R, 45 B 4 ATt LA v B B S AE R (TFN-
y+IL-6) il 3, 45 R R, 5 Gm49394-EV 4 A1 L,
Gm49394-OF 41 41 g 1Y J5 1= . ROS JZ MitoSOX 7K -3
S AR RN (8 3D~G) . [RlRE , 76 s A
Ri F:1H) Gm49394-OF Min6 4 Jifd it 36 B 2RI 25 IR
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A: Localization of Gm49394 in NIT-1 cells by RNA fluorescence in situ hybridization (RNA-FISH) ; B: Expression levels of
Gm49394 in NIT-1 cells and other cell lines using quantitative PCR (qPCR) ; C and D: Gm49394 expression levels in NIT-1

cells under stimulation with high glucose (30 mmol/L) or the inflammatory cytokine IFN-y (10 ng/mL) as measured by qPCR.

a: P<0.05
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Figure 2 Expression profiles of Gm49394 across various cell lines
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A: Proliferation of NIT-1 cells in the Gm49394-OE group compared to the Gm49394-EV group under basal conditions; B, D
and F: Apoptotic rates in Gm49394-OFE and Gm49394-EV NIT-1 cells under basal, high glucose (30 mmol/L) , or cytokine
stimulation (10 ng/mL IFN-v + 10 ng/mL IL-6) conditions; C, E and G: Productions of reactive oxygen species (ROS) and
mitochondrial superoxide (MitoSOX)in Gm49394-OF and Gm49394-EV NIT-1 cells under basal, high glucose, or cytokine

stimulation conditions. a:P<0. 05, b:P <0.01, c:P <0. 001
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Figure 3 Effects of Gm49394 overexpression on NIT-1 cells
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A: Proliferation of NIT-1 cells in the Gm49394-KD group versus the NC group under basal conditions; B: Apoptotic rates in
Gm49394-KD and NC NIT-1 cells under basal conditions; C: Productions of reactive oxygen species (ROS) and mitochondrial
superoxide (MitoSOX) in Gm49394-KD and NC NIT-1 cells under basal conditions
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Figure 4 Effects of Gm49394 Knockdown on B-cell lines under physiological homeostasis
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A, C and E: Apoptotic rates in Gm49394-KD and NC NIT-

1 cells under high glucose, inflammatory cytokine, or H,0-

stimulation conditions; B, D and F: Productions of reactive oxygen species (ROS) and mitochondrial superoxide (MitoSOX) in

6m49394-KD and NC NIT-1 cells under high glucose, inflammatory cytokine, or H20 stimulation. a:P<0. 05, b:P <0. 01
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Figure 5 Gm49394 knockdown exerts significant protection against 3-cell apoptosis induced by pathological environmental factors
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A': Western blot analysis of apoptosis-related proteins in Gm49394-KD and NC NIT-1 cells under H,0, stimulation; B: Western
blot analysis of oxidative stress (OS)-related proteins in Gm49394-KD and NC NIT-1 cells under H»O5 stimulation; C: Western

blot analysis of endoplasmic reticulum stress (ERS) -related proteins in Gm49394-KD and NC NIT-1 cells under H> O »
stimulation a: P<0.05, b: P<0.01
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Figure 6 Gm49394 knockdown alleviates oxidative stress and endoplasmic reticulum stress in 3-cells
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