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(EE] a4« HEEEAMRSET WK Ras HIE GTP i 1A (sar-14) fAESIAMEEE T (COP-11 )
IREREATIE S B AN TR TR . ek H/NEURS B 41 Min6 43h45 (141 (Min6 A0 TTATAR T35 ) .
FIPEXT R (NC) 2H (Min6 41545 4% sar-1A-NC-siRNA ) & sar-14 siRNA #H ( Min6 Z0fI%%Ys sar-14 siRNA ) , Y4
sar-14 siRNA L[ Min6 41He, 2028 (A2 (& 10% KRS A ME R FRIER SR ) , 5%, 10%. 20% &%
L] (S 5%, 10%., 20% BRI RRE & 25 MG B 5685 75 ), AR RSAIIRA] (I 10% P51
i 5 24 M3 135 R L85 9% ) o SR qPCR Kzl Min6 41 S rf sar-14 miRNA (35K | G o GiER sec31 & 1Y%
ik, BT E A AR B 2R R BRI B R LR I T 20 (p-elF2a) . C/EBP [AEZE A (CHOP) . X &45&
1 (XBP1) | JUEETKEE 1 (IRE1) . X & (X-box ) SHEAMZEL, 4 -F  ZHYA5 NC 4] Min6 41 sar-14
mRNA . sec31 & [ Ml ZE 5 . p-elF2a, CHOP. XBP1. IRE1. X-box & [ ik SIS E X (P>0.05) ;
5 NC 4Lk, sar-14 siRNA 20 Min6 40ffir sar-14 mRNA | sec31 5 [ M S 2 JE T X-box 25 I # AL (PH<
0.05) , p-elF20., CHOP., XBP1. IREl HEHEFEHTIE (P<0.05) . S=AMEHMIL, 5%. 10%. 20% %
A e B 2 % 5 K& 41 B 2 Min6 ZH L sar-14 mRNA Fik B FHE (P19<<0.05) , 5%. 10%. 20% i 1k i e 3% 20
Min6 1 sar-14 mRNA K Z#iFHm, SAMZERA SR (P¥<0.05) o 2 HIMIEHYS 5% #Ei%E ik
Jie e 4H Min6 40 sec31 2 KB K. p-elF2a, CHOP, XBPI, IREl., X-box 2K [k % FH TG H 24 X
(P¥>0.05) 5 5 5% wEMIRPRAALL, 10%. 20% BCEAMRELH K B 4% 5 ERZH Miné AT sec31 21 FIJEE )
RIFFIAH (P1)<0.05) , p-elF2a, CHOP, XBP1, IREl. X-box &EIFEIABIEMR (P1<0.05) . ##k sar-14
SR IE IR B AAfAFAE COP- Il ThEERERT, Bk bl i REREAEREAR sar-14 FFR 5 BRI B AHBRAY P BT I BEOK - o

[RER] BRE B 4NN, BEEILMeRE; IR 43 2 Ras AHOC GTP i 1A

(BIAAX] JAfm, Tous. B3 XT3 & Ras #156 GTP i} 1A FFRA S AN E (13 BE R 55
5 B 4 N B R T IRCR (1] R E R ER, 2023, 44 (9) : 1073-1080. DOI: 10.16781/.CN31-2187/R.
20220623.

Intervention effects of Huanglian Huazhuo capsule on endoplasmic reticulum stress of islet § cells with coat
protein [I dysfunction induced by secretion associated Ras related GTPase 1A knockdown

ZHOU Chunnan, WANG Yuanming*
Department of Endocrinology, Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730200, Gansu, China

[ Abstract ]| Objective To investigate the intervention effects of Huanglian Huazhuo capsule on endoplasmic
reticulum stress (ERS) of islet B cells with coat protein Il (COP-1I ) dysfunction induced by secretion associated Ras
related GTPase 1A (sar-14) knockout. Methods Mouse islet B cells Min6 were divided into 3 groups: blank group (Min6
cells without any intervention), negative control (NC) group (Min6 cells were transfected with sar-14-NC-small interfering
RNA [siRNA | ), and sar-14 siRNA group (Min6 cells were transfected with sar-14 siRNA). Min6 cells transfected with
sar-14 siRNA were collected and divided into blank serum group (cells cultured in medium with 10% blank serum), 5%,
10%, and 20% Huanglian Huazhuo capsule groups (cells cultured in medium with 5%, 10%, and 20% serum containing

Huanglian Huazhuo capsule), and rosiglitazone group (cells cultured in medium with 10% serum containing rosiglitazone).
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The expression of sar-14 mRNA in Min6 cells was detected by quantitative polymerase chain reaction, the expression of
sec31 protein was detected by immunofluorescence, and the expression of proinsulin, phosphorylated eukaryotic translation
initiation factor 2a (p-elF2a), C/EBP homologous protein (CHOP), X-box binding protein 1 (XBP1), inosital-requiring
enzyme 1 (IRE1), and X-box proteins was detected by Western blotting. Results There were no significant differences in
sar-14 mRNA, sec31, proinsulin, p-e[F20, CHOP, XBP1, IRE1, or X-box protein between the blank group and the NC group
(all P>0.05). Compared with the NC group, the sar-14 siRNA group showed decreased expression of sar-/4 mRNA, sec31
protein, proinsulin, and X-box protein (all 7<<0.05), and increased expression of p-elF2a, CHOP, XBP1, and IRE1 proteins (all
P<0.05). Compared with the blank serum group, the sar-/4 mRNA expression in the 5%, 10%, and 20% Huanglian Huazhuo
capsule groups and the rosiglitazone group was significantly increased (all P<<0.05). The expression of sar-I4 mRNA was
gradually increased in the 5%, 10%, and 20% Huanglian Huazhuo capsule groups (all P<<0.05). There was no significant
difference in the expression of sec31, proinsulin, p-elF20, CHOP, XBP1, IRE1, or X-box protein between the blank serum
group and the 5% Huanglian Huazhuo capsule group (all P>0.05). Compared with the 5% Huanglian Huazhuo capsule
group, sec31 protein and proinsulin in Min6 cells of 10%, 20% Huanglian Huazhuo capsule groups and rosiglitazone group
were significantly increased (all <<0.05), and p-elF2a, CHOP, XBP1, IRE1, and X-box proteins were significantly decreased
(all P<<0.05). Conclusion COP-1II dysfunction is found in the islet B cells after sar-14 knockdown, and Huanglian Huazhuo
capsule can reduce ERS of islet f cells after sar-14 knockdown.
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/N B sar-14 siRNA (1% 5 L-042764-00-0005,
71 [E Dharmacon A7) ) , FBS. & - 8% % . PBS.
0.25% Ik 2 11 B 5 W (5% 5 43 1 > SH30109.03
SV30010. SH30256.01. SH30042.01, 2% [# HyClone
NF]) , JBFAAK Lipofectamine™ 2000 ( #25 13778-
075, ' [E ThermoFisher Scientific 2% & ) , Opti-
MEM 15556 [ $85 U21-08100F, fkzi3 ( i)
AGARAT] ], sar-1A ik [ 525 15350-1-AP,
Zigte (dbnt) AR ARA R ], C/EBPIH
Ji & H (C/EBP homologous protein, CHOP ) ¥t
. B-Wish & [ iik (5855351 GTX112827,
GTX629630, H[E GeneTex A H] ) , il KR
Ghiik (4§95 HZK-11647, IR IGA: YRk A R
NED) L P R BRI T 20 (eukaryotic
translation initiation factor 20, eIF2a ) P 7% [ Pr A

P15 XG-K1047, FigpatgA YRt A BRAH ),
RITR X &45AHEH 1 (X-box binding protein 1,
XBP1) HusifEdiik (155 YB00708, L iekid
YIRHEATBR AT ), U 5K 1 (inosital-requiring
enzyme 1, IRE1) FATEFEHIIR (175 IMX-3612,
ROCCEFERH A IRATF] ) |, bt X & (X-box )
EH PR (575 9016049, HIIT R EY)
BB A BR A 7] ), Prime Script® Master Mix i, 7
& (5259 RRO36A, HZAS TaKaRa/A+l) , Bifkfk
H M B IR F 7 200 ( phosphorylated eukaryotic
translation initiation factor 20, p-elF2a) #T & (1%
5 HK10458, i st BE AR ARA A ),
TRIzol #2HGAF & (585 Y1I110254655, ig—3k
SO AFRAT ), PCR SYBR Preme Ex Tag 11 (2X )
Rl& (585 RR820A, BB REA YR A R
oA, sec31 HLIR (185 ybs-4453R, iR
YRR RATE) |, POCHKE R (555 LM-
1058D, LB AW TRA R ) , HRP R
AP0 (555 H6161S/H6161, RN A% 2 it A=
YR A RAT ) , 0.2% Triton X-100 ( 575 JK-
E1694, it EwABRAR) o

DA7600 SZH 5 E  PCR AL (il kefik g
R AR ), 1A%k ChemiDoc MP fb27 &
TerE 1% 240 ([ Bio-Rad 24 H) ) , Qilinbeier
TS-1000 AYRE PR U] 7 HAR DL RAS RS il 38 A PR 2>
A, IX71 AV E B (R R R A
BT ), TDZ4-WS BUALHE AL (I 5 Y
BN A BRAR ) , Bk (JEmis—1UER

J7) , Smartproof 5 I A= B ALES (1l E 2K
AT ), #T) Zen 4.000 #44 ( HP[E Carl Zeiss i
MERA RN A ), Image-LabTM EMG o i R 58 W
IREFEE R R AR AT
1.3 Min6 %8 L 3= & % sar-14 siRNA 4 %  Min6
YA A A 10% FBS. 1% HHE. 1% ME %
) Opti-MEM 1533k, T 5% CO,. 37 C. 1AIE
JE B 200 L SR TP R R, OGBSO K A R A T
JEBESL . ¥ Min6 4 L5 Ry as L2 L BT R AR
( negative control, NC) #1 I sar-14 siRNA 4.
LTy vk K Min6 40 O35 FR E] 6 FLAR Y, Al
JI§ Ji 1A Lipofectamine™ 2000 #F 17 %4 4, ¥ sar-14
SiRNA | sar-14-NC-siRNA 43 5 55 4 50% Fl 4 1)
Min6 Z0AE, Y 48 h JSUARANIE IS 75 225256
25 A A AT T FRAR 3L
1.4 gPCR 4| Min6 4@ e, sar-1A mRNA &35 K
TRIzol #& Mt 7 & £ B4 i b B RNA, AH G 3
g1 W 34 vk % e R R R TR AR R E] T
& WM. 2 % 5XPrime Script"’ Master Mix & 7
& UL UK RNA 5 5% i cDNA, PCR Y™ 3 2
% SYBR Preme Ex Tag 1l (2X ) 5] & Vi B
AT, BIFESNN T sar-14 1E 15519 K 5'-CG-
CGAATTCAATGTCTTTCATATTTGAGTGG-3’,
18 51 ¥ A 5-GGATCCTCAGTCAATATACTG-
GGAGAGTTAGC-3"; B- L& HIEm 59k 5-
CCGCCAGAAGATGAGTGAAAT-3', I |0 5| ¥ N
5"ACGCTTCACGAATTTGGGTHTC-3", & K AH X}
BESEKPRA 2 84 kT
1.5 KRAAHhFGHE 30 L RKEIL BRI
TR A AA ., B A2 S 8 51
A, 10 K, 2 FANEAEm T Hiab R, ¥k
PR BELIHE S 2.025 g/kg WY B EfL MU 5E, B A%
T 2H 3E W % K& 51 0.5 me/kg, FEH 2 ¥k, #4E3d.
KRB ARG, I 1% 2484 40 mg/kg )
JBR B, HCOR B FE Zh Bk il 2 mL, #F 1 h,
3 000X g &0 10 min, HUZS (A L5 & 25 105 T
—80 CIRAE, fEARTLL 0.22 um LB IERR A .
1.6 Zmien AR a3 WHEYL sar-14 siRNA
() Min6 405 R2s FiE 4L (FHE 10% KEEE A
ML AIRFFEIEREFE ) | 5% s B2 (& 5%
AL I & 25 G MBS 3R L 95 ) L 10% BT %
Ak e e 2 ( FH A 10% o5 4 Ak 3ok s 48 25 25 1175 1)
BEFR R FR ) | 20% e B I A (JH A 20%
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B IR 5 24 M BRI 3R ) B RS SR
(T 10% B &SR & 251005 R 5558 )
24 h R WA A LA T 525
1.7 % %% 3 % 4 0 sar-14 3 8 % Min6 %m i
sec3] & & kX8 F v Min6 4 7E 37 C. 5%
CO, BEFHAM T 48 h )5, FLIGFRAE, PBS MR,
4% Z R WA E 5 min, PBS ¥R 3 1K,
B 1 b F2 BEUEBH A5 B A sec31 T {A
% 0.2% Triton X-100, = ¥ H 1 h, DAPI 4 %
5min, PBS PEEEINAIG EHFOCEEKE F R, 1F
FOCILR A WA N SR, I H45H] Zen 4.000
BAF AT 4 sec31 85 H R IR FEIIDEN R
1.8 & & Fepid iE:4m sar-14 38, 5T Min6 2m it f&
# % J& . p-elF2a. CHOP. XBPIl. IREl., X-box & &
AL ta%m  FH PBS (pH 7.0) TVE4M, BN
5 2L R S 40 10 min, CKF 1.5 mL BEAS IS4
BELEYP, 14 170X g .0 20 min, & 60 s J5
PEH L VE W, BRI TSR 25 uL KA
. B S0 pg & 1T SDS-PAGE., Ji 4k £2 55 i,
PVDF [ EE Rt i, F TBST 296 5 min, i
ARREIR MBS R EPUAR (FREELEIh 1 2 150) |
p-elF2a Hrfk (FBELLHI 1 2 250) . CHOP $iifk
(FRBELLB A 1 = 200) . XBPI A& (H B L )
1 2 500 ) IRE1THUARCFRBELLFIA 1+ 150 ). X-box

sec31

h ..

Negative control

PUARCHBEELBIR 1 2 150 ) K92 GAPDH Hifk(Hi
BELLBISH 1+ 500) W F, A HRP FRICH) —40 (Fi
RELLBIS 1 2 1000) WFF . EOLIEE N INT 2R,
SV 60 s J, FH Image-Lab B0 ¥ R G AT 4%
AT

1.9 %t 4 )i H GraphPad Prism 8 #1443
B, A EARAT A IS, Phxts FoR, 2400
FEECR R R Ty 22017, 28 WECR /N i 3
P2, KEKIE (o) 24 0.05,

2 # R

2.1 sar-14 siRNA % =49 Min6 28 &% sar-14A mRNA
o9 R A Y. NCHY K sar-14 siRNA 4 Min6
i i W sar-14 mRNA 235 1 43 51 b 1.00£0.00
0.97+£0.04, 0.42+0.07, 3 HEEFAHG ¥ X
(P<0.01) . 5NCH # b, sar-14 siRNA 4
Min6 4l sar-14 mRNA FEFEE (P<0.01) .
2.2 sar-14 LR X Min6 48 B sec31 & & & &£ 6
Wl a4, NC 4 K sar-14 siRNA £ Min6 4f
o sec31 & 1 T3 LR B 430 1.30£0.22
1.27+0.26 K 0.79+0.16, 3 41 18] % 5 A 4 it 2%
= X (P<0.05) . S5NCH # kb, sar-14 siRNA
2 Min6 21 fifd 1 sec31 £ [ 7 34 2¢Ot o i FE IR
(P<0.05) . WK1,

Merged

o .. .

B 1 ®EREENEE Min6 T sec31 EHRIRIE (200X)

Fig1 Expression of sec31 in Min6 cells in each group detected by immunofluorescence (200 <)

GFP: Green fluorescence protein; sar-1A: Secretion associated Ras related GTPase 1A; siRNA: Small interfering RNA.
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2.3 sa-1A SR, Min6 48 #e Bk B & R pelF2a.
CHOP. XBP1. IREl, X-box & & & ik 44 %vh 25 [
2] 5 NC 41 Min6 40 fg ik 52 K Ji. p-elF2a.
CHOP., XBPI, IREl., X-box &1k ST

Gt (P3>0.05) 5 5 NC ML, sar-14
siRNA 2 Jifi & 2 5 A1 X-box & [ B & ik B& KX
(P #<0.05) , p-elF2a, CHOP. XBPI. IREI
FEAMEIATE (PI<005) . WFE1,

*£1 34 Min6 HEHESREIR. p-elF20. CHOP. XBP1. IRE1l. X-box EHMRILKTE
Tab 1 Expression levels of proinsulin, p-elF2a, CHOP, XBP1, IRE1 and X-box in Min6 cells of 3 groups

n=6,xts
Group Proinsulin p-elF2a CHOP XBP1 IRE1 X-box
Blank 1.554+0.20 1.0240.17 0.8440.10 0.5440.08 0.3740.15 0.6140.10
NC 1.4940.23 0.9840.22 0.8240.09 0.5140.12 0.4040.10 0.6310.07
sar-14 siRNA 0.8840.17"" 2.2040.30"" 1.444027"" 0.8940.22"" 0.7740.16™ 0.4440.06™
F value 20.31 51.69 24.55 11.21 15.38 10.61
P value <0.001 <0.001 <0.001 0.001 <0.001 0.001

"P<<0.05 vs blank group; “P<0.05 vs NC group. p-elF20: Phosphorylated eukaryotic translation initiation factor 2a; CHOP:

C/EBP homologous protein; XBP1: X-box binding protein 1; IRE1: Inosital-requiring enzyme 1; NC: Negative control; sar-1A:
Secretion associated Ras related GTPase 1A; siRNA: Small interfering RNA.

M (X 10%)

1 2 3
Proinsulin b-- - 95
p-eIF2a~b -- - 38
CHOPM 2
XBPI -b-}~ 55
IREI hq—no

X-box --'— 70

2 BARELEERN 3 42 Min6 AREHRBERER.
p-elF2a. CHOP. XBP1. IRE1. X-box EHHFKIX
Fig2 Expression of proinsulin, p-elF2a, CHOP, XBP1, IRE1

and X-box in Min6 cells of 3 groups detected by Western blotting

1: Blank group; 2: Negative control group; 3: sar-14 siRNA
group. p-elF2a: Phosphorylated eukaryotic translation initiation
factor 20; CHOP: C/EBP homologous protein; IRE1: Inosital-
requiring enzyme 1; XBP1: X-box binding protein 1; GAPDH:
Glyceraldehyde-3-phosphate dehydrogenase; sar-1A: Secretion
associated Ras related GTPase 1A; siRNA: Small interfering RNA.

2.4 3 iEAL R IR E 3T Min6 28 i F sar-14 mRNA
FAWFHom A EMEA . 5% taE b e 4l

10% AL I B4 . 20% B 7% fb I fise 9 4 Je %
F A ERZH Min6 40ffirh sar-14 mRNA 235 7K 4351
4 0.46+0.05.0.63+£0.07, 0.80+0.10, 0.96+0.11,

0.821+0.09, 4[R2 RA LI L (P<0.001) .
5o g An e, HAl 4 21 sar-14 mRNA A5
PiFE (P14<0.05) 5 5%. 10%. 20% 2% Lk
JiE 5% 41 1 sar-14 mRNA %35 7K V- Fifi B8 3% £ i Jiss 3
VR T e T, 25 411 22 S A G2 X
(P#<<0.05) 5 10% & 3% b 3 i 28 41 5 % 45 5]
Fii 20 %) sar-14 miRNA FikK R LG E L
(P>0.05) , 5%. 20% B{iEfLi #2415 % 45 51)
PRI ZH %) sar-14 miRNA iR K225 H G228
X (P¥<0.05) .
2.5 FHiEA &I E 2 Min6 28 I8 sec3l H G £
Eegen SR 3. ML, 5% ikl
MEHEA | 10% BRI IS HEZE . 20% 5% bk
Ji2 % 20 K % ¥4 3 B 2H Min6 40 it sec31 2 (A 1
24 5 S B 4y i Ok 37.48+4.63 ., 39.02+£5.52,
56.11+£7.20. 62.24+8.11 Fl 61.54+7.96, #H [] 2%
SAGHFE L (P<0.001) . 25 HIMLTEH K 5%
WAL TR I 220 Y Min6 4l sec31 M H k2
STGI =B (P>0.05) 5 5 5% #E (b
P, 10%. 20% B % Ak e 22 20 K 2 4% 5
ZH %) Min6 4i i P sec31 5 H R8N, 2% A
Giita 2 X (PHI<0.05) 5 20% B A e B 41
BN 22 R TG FE L (P>0.05) .
2.6 FHEAMAL AT Min6 28t T ik B F R | p-elF2a.,
CHOP. XBP1. IREl. X-box & @ & ikt %h 251
MVEA S 5% w22 20 Min6 21 ik i 2=
Jii. p-elF20., CHOP, XBP1, IRE1, X-box %1%
MR TSGR L (P>0.05) 5 5 5% B
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KPR (PJ<<0.05) 5 20% % % 1k i i 4% 41
5PANEH LR EAMNREZRF LRI #E S
(P¥>005) . k2, K4

AL B AL, 10% . 20% #53%E fLih e 4] K
Xk S EAZE Y Min6 2 B 5 28 S i 3k 24 1 o,
p-elF2a, CHOP, XBP1. IREl, X-box & [1 i &

sec31 Merged

3 EETLEENEEN ERREIX Min6 R sec31 EAFRIEHIEIE (200X)

Fig3 Effect of Huanglian Huazhuo capsule on sec31 expression in Min6 cells detected by immunofluorescence (200 X)

Blank serum

5% Huanglian Huazhuo capsule

10% Huanglian Huazhuo capsule

20% Huanglian Huazhuo capsule

Rosiglitazone

GFP: Green fluorescence protein.

X2 54 Min6 A ERZEE. p-elF2a. CHOP. XBP1. IRE1. X-box EAMFRILKTE
Tab 2 Expression levels of proinsulin, p-eIF2a, CHOP, XBP1, IRE1 and X-box in Min6 cells of S groups

n=6,xts

Group Proinsulin p-elF2a CHOP XBP1 IRE1 X-box
Blank serum 0.8840.17 2.2040.30 1.44+0.27 0.890.22 0.77%0.16 0.440.06
5% HHC 0.90+0.15 2154037 1.3940.30 0.870.20 0.76£0.20 0.420.08
10% HHC 1.154+0.20" 2.02+0.30™ 1.14%0.19" 0.56+0.12"" 0.49+0.11"" 0.37+£0.05""
20% HHC 1360264  1.60£028"*  0.76+£0.15°*  044+0.10°*  0.3020.08°*  0.2840.07°*
Rosiglitazone 1.334£0.28°4%  1.64+£030°%  0.77£0.13"°% 0474009 033£0.06"*  0.30+0.08"4
F value 6.588 4978 10.12 11.82 17.98 6.328
P value 0.001 0.004 <0.001 0.001 <0.001 0.001

"P<<0.05 vs blank serum group;

requiring enzyme 1; HHC: Huanglian Huazhuo capsule.

“P<0.05 vs 5% HHC group;

4P<0.05 vs 10% HHC group. p-elF2a: Phosphorylated
eukaryotic translation initiation factor 2a; CHOP: C/EBP homologous protein; XBP1: X-box binding protein 1; IRE1: Inosital-
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p-elF2a. CHOP. XBP1. IRE1. X-box EHHFKIX
Fig 4 Expression of proinsulin, p-elF2a, CHOP, XBP1,
IRE1 and X-box in Min6 cells of 5 groups detected by
Western blotting

1: Blank serum group; 2: 5% Huanglian Huazhuo capsule
group; 3: 10% Huanglian Huazhuo capsule group; 4: 20%
Huanglian Huazhuo capsule group; 5: Rosiglitazone group.
p-elF2a: Phosphorylated eukaryotic translation initiation
factor 2a; CHOP: C/EBP homologous protein; XBP1: X-box
binding protein 1; IRE1: Inosital-requiring enzyme 1; GAPDH
Glyceraldehyde-3-phosphate dehydrogenase.
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