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BE BN RTAREEERTMMEINLA (HFDSC-Exos) HIRIK RNA STT3B (circRNA STT3B) X ARRFAL
P8 (HaCaT) SACRBIRMGBRIRIPRBERFIERESHER, EBREBES FIH. A% BEaNSACRIHEX
X FBA%E HFDSC-Exos XJ HaCaT IS IERA; MIEFFiE HFDSC-Exos YEFBTF HaCaT FESFRIAMER,; RNA-Pull
down, ELISA. RT-qPCR ZSLIHRTT circRNA STT3B 5 BACHI HIHEEERAREX HO-1 B9iERE; @ 3bERm/ NGl
EEE, ME circRNA STT3B MWEIHRBSHE M, 53R HFDSC-Exos ZBER /A HaCaT SN BIE FKF
(P<0.05) , MEFHIEE circRNA STT3B, HiBid HFDSC-Exos {£i#ZE HaCaT KIZ{EF. CircRNA STT3B #[5
BACHI BEA%E, 53 BACHI AN#F/), HO-1 FikEIN (P<0.05) . #ERHE/NEEEERER, circRNA STT3B
BREAAUEAREERERER, ERMABEBERE, RREBAKRFESE (P<0.05) . £i€ CircRNA STT3B Bid
HFDSC-Exos 5 HaCaT 4Hi8ffih BACHI &4, S5 BACHI A\#%ZE2>, #ERT HO-1 SREMRMHEFHIME, HO-
1 FRIKIENN, iR HaCaT |URLEIR(G, (BEFERF/NEIEES.

K#ER  CircRNA STT3B; ERER T, ML, SR, #ERBOIH

FESES  R587.2; R641; R34 XEiiRSlE A

The role and mechanism of circle RNA STT3B in diabetic wound healing

XIN Yue', LIU Jing' , GAO Ziwei' , WEI Hanxiao® ™

(1. Xuzhou Medical University, Xuzhou 221004, China. 2. Affiliated Hospital of Xuzhou Medical University, Xuzhou 221006 )
Abstract  Obijective To investigate the protective effect of circular RNA STT3B (circRNA STT3B) from human hair follicle
dermal stem cell-derived exosomes (HFDSC-Exos) against oxidative stress damage in human keratinocytes (HaCaT), as well
as assess its role in diabetic wound healing and elucidate the underlying molecular mechanisms involved. Methods The
antioxidant effect of HFDSC-Exos on HaCaT cells was determined by measuring oxidative stress-related factors. Sequencing
and screening of differentially expressed genes in HaCaT cells treated with HFDSC-Exos, RNA pull-down, enzyme-linked
immunosorbent assay, and quantitative polymerase chain reaction were used to explore the interaction between circRNA
STT3B and BACH1, as well as its regulation of HO-1. A diabetic mouse wound model was established to observe the impact
of circRNA STT3B on wound healing. Results HFDSC-Exos significantly reduced oxidative stress factor levels in HaCaT
cells (P<0.05). CircRNA STT3B was identified by sequencing and exerted its function through delivery to HaCaT cells by
HFDSC-Exos. CircRNA STT3B bound to BACHL protein, reducing BACH1 nuclear translocation and increasing HO-1
expression (P<0.05). CircRNA STT3B overexpression accelerated wound healing in diabetic mice, enhanced epithelial cell
proliferation, and increased collagen deposition (P<0.05). Conclusions HFDSC-Exos circRNA STT3B bound to BACH1 in
HaCaT cell cytoplasm, inhibiting BACHL nuclear entry and relieving its suppression of antioxidant factors such as HO-1.
This upregulated HO-1 expression, mitigating oxidative stress damage in HaCaT cells and promoting diabetic wound healing.
Key words circRNA STT3B; hair follicle dermal stem cells; exosomes; oxidative stress; diabetic wounds
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W PRI A2 4 g O MV 2 J5 s A N DS I B O . P R M R R N 2
FIEZ, Wit & 2045 F B E B 1.74 120, ¥R B — A K AN R B T B 2 25%,
SERBES. BURF R, SRS AR, R A R HE AR, R OA B s
% (reactive oxygen species, ROS) &, fil ik FE (180 ST N, 1R bl PR s 1 T I ZE AN 8 i A% 0
WL R, B TH AR B 2 B AT R A S A T O

B PRI QT AR PR 9T &K MR 2R o N6 07 BB 7 >R U R) 70 J53 40 Bl S A DG A s . & IfiL /AR I
G A W ) B UE ST IR A A, EAIAERIEZ IR . RO A R S e, YRR
FEE T4 Chuman hair follicle dermal stem cells, HFDSCs) i i#F % ¢ 28 o ) 43 A4, A1 48 ff 41 355 Jif =
0T, YR A YRG0, AT AR R A0 A A TR A e, (H B AL M B . AT A8
It 0 9 2k N U5 T E L T 40 B 4 WA 4K Chuman hair follicle dermal stem cell derived exosomes,
HFDSC-Exos) 1EH T AN M JH 42 Chuman immortalized keratinocytes, HaCaT) J& % 5 % ik 13
K, ZAEMR RNA STT3B(circular RNA STT3B, circRNA STT3B), &% H:fE 75 il i+ HFDSC-Exos J&
%% HaCaT WS LR fn, BRiLS5 BTB-CNC A& 1 (BTB and CNC homology 1, BACH1) 1
FH AR B Ho M40 K48 & /-1 (heme oxygenase-1, HO-1)iEEHLA]; B iL5h ¥ LI K FE circRNA
STT3B X4 JR Jps Gl 1 & IR 52 e, Do i R 6 THIME 52 R 97 SR M 12 A1t S B0 A 47

1 MHFTIE

1.1 ekt
111 CRshY)

SPF 2% 8 JA# BALB/c #iF 24 W, #kfi&E (2241.5) g, MEMAIR, W HEEMERKZFE[SCXK
(75) 2025-0013]. Zh¥TFE TR ERN RS LIR P 0 SPF i 8h¥) 5[SYXK (75) 2021-0038], i
[ (2242) °C, 1@JF (5545) %, 12 h J¢lE/12 h BEERGIEH, HHRE. Pok&4 TENERESE, K
WF 7 AR M E R R R sh S H % B & H i@ (IACUC-202410T028) ,  SK46 #h ¥ 1 3% A1 SL 56 ik
FE4% 3R JR 25 F NiE AR
1.1.2 i)l

HaCaT (1%'%5: BES211HC) W H HFHEI/RFEMRIH AR AA; HFDSC (T8 5: LZ-YX9482)
T H B AE R AR A A .

1.2 FERFISNEE

ExoQuick-TC #MRIREGRF & (185 : EXOTC50A-1) . DAPI ik (595 . D1306) . Hiik
TV KB (585 P36930) W [ £ [ Invitrogen A ®); DCFH-DA ##4t (5. S0033) . ROS #:
MR & (525 S0033S) M H Filgd = RAEVE ARG R AR PKH26 ekl (f85: MINI26) Iy H
5 [% Sigma-Aldrich A #]; $T BACHL $iifk (15%5: 14010S) . HT HO-1 Hitk (&5 43966S) MEH
AIG Wik (1%°5: 88803) 4 H 3 [E Cell Signaling Technology A ]

MM BTFRAE . SEI 26 2 & PCR X (311. QuantStudio Q3, Thermo Fisher Scientific, EE) ;
fitg bR M4 (Synergy H1, Bio Tek Instruments, 3E[E) ; ot LR A B8 (LSMI10, Carl
Zeiss AG, fE[ED ; ZEH - RME. SEEHEIKMESC. FEERIKAE. BIkKICEIE (GP2007. SVE-2.
SVT-2. SPW-6S, HWFE4E/RAEMEIH AR AT 5 49K PR R EE 40 H11¢ (Nanosight NS300,
Malvern Panalytical, ZL[E) ; #4011 (NovoCyte 2060R, Agilent Technologies, £[E) .

1.3 LWL
1.3.1  HFDSC-Exos $XEX

5 3~5 AT H A K #I HEDSCs, PL& 10%JC4h bR iG 4+ 1j% (Exosome-depleted FBS)
) DMEM/F12 B: 3R 1ikE 9% 24 h, VLSRR 5 RISAMBAR T, Bl f5 5 46 07 e T A b k55 7 R 4k
SRR A8 h, WrdERETE LS. ISR T 4 °C. 780 r/min 250 10 min ZFR40MYTIE, 2880 r/min



¥ CircRNA STT3B X b JR I 01 TH 8 A 1 F R ML 72 3

20 20 min ERRAEMREE R, 4 0.22 wm JEREYE L R B RN . B 5B ExoQuick-TC 4b
AR B B ) 5 U B P AT AN AR Y E kSRS ) IS AR N 15 RELAG, RA)E 4 cCERE S
& RH 4 °C. 2160 r/min &0 30 min, 3% EJEWR, FE0 5 min 7870 ZERR AR, DUOE R
Eh 2R (phosphate-buffered saline, PBS) %, RI#3 HFDSC-Exos. X% i} H 7 2 8 0 52 4 ik
RIEES,  GRIURE R R 70 BT ASCRS UKL A2 20 A

132  HESBESKHE

O HOAE K HaCaT 2, DA 2>105/4LIE JEHM T 6 Lk, & 10%05 4 & 1) DMEM
EERE FRAE T 37 °Cy 5% COBEFRA N H MG 7%, FrdiMifl & FE ik 70%~80%I 47 S46 . 7 2 J5 A 85
I3, PBS BRVLIFANM 2 K, IS 100 pg/mL EHE L MLE DMEM 55953, 4k4:15 5% 48 h LU
M EAL RO AR, A AN R Y . IS AR S S R AE R BE AL 73 9 4 4. HaCaT 4 (45 7556
PBS) . HaCaT+mik/E Exos ZH (5.0x<108 particles/mL, HFDSC-Hi-Exos) . HaCaT+iki# ¥ Exos 4
(5.0<10* particles/mL, HFDSC-Low-Exos) . HaCaT+Exos flIff|7]41 (20 umol/L GW4869) , 41 ¥
B I3ANEI, Hd AT A .

1.33  1EXIERE

ROS #6ilf: W &4 A FE 5 1Y) HaCaT ZHf, T4 PBS ¥l 2 Wk, LB FRIERE . KupmER
F & 10 umol/L 2°,7’- “ & &AW )& — 4k ls (2°,7°-dichlorodihydrofluorescein diacetate, DCFH-
DA) JEM A ROCIRE K L MG R E IR RS BT 37 °C. 5% COF =M #IE 20
min, HIEEERG 5 min BEER 1K, WEES SHmT oM. WESH)E, B PBS vLikdiE 3
W, BBRANGBIRE . LRI T 9Ot B AET (R IEK 488 nm, REWEK 525 nm) FWEH K
LR, BENLEBOE BT HIE . S80S ] Imaged 1.54fF HAEHEHAT E BN, SABENLIEE 5 4
FREY,  DLP S8R 0 2¢O 5 FE R s 2 ML 9 ROS [ AR K .

il B¢ 4 7 W B 36 Cenzyme-linked immunosorbent assay, ELISA) Kl Fial 7 & i B 15 3k 474
1B, BEARCAL I 450 nm AbWR Y BEAE, TR MR BE L4k 2424 (advanced glycation end-product,
AGE) . HO-1 HIEiL /K,

1.3.4  circRNA FHi%5I8IE

¥ HaCaT 4ffi4> N HaCaT #1#1 HaCaT+Exos #H, M. HaCaT 414 7416 PBS Ab3#,
HaCaT+Exos 411\ HFDSC-Exos (5.0x108 particles/mL) , FL£%5% 48 h, AbFE 45 o 5 $2 B 2 40 B A
RNA, XH RNA Jll/ & (RNA-sequencing, RNA-seq) Ak 2 7R IEH circRNAs. R RNA-seq
S5 B0 Ik 1k circRNASs,  FF 3 — 20 SR H 0 % 5 - S 2¢O o8 B 3R A W% S . Creverse  transcription
quantitative real-time polymerase chain reaction, RT-qPCR) #EATHGE. ik HAr RNA 5, ¥
B AR IR EZ ) HFDSC-Exos (5.0<108 particles/mL. 5.0x<10°¢ particles/mL. 5.0%10* particles/mL)
5 HaCaT Jt157% 48 h J5, #REUR[FIKE HFDSC-Exos T~ HaCaT 5 HaCaT 41 (44 TZ:{A# PBS) %
H &L RNA AT 5% [ N, £ cDNA. L cDNA AR, KH SYBR Green ¢t i & PCR & Rt
17 RT-qPCR fa&ill o [ JBigh o e, HARH 5 14 h 48 A gt th 28 50 M B 19 circRNA [ 4 38 45 = 1% . DA
GAPDH AW Z LR, it 2-2ACT yih 50 H b Ik R AH X R IE &

#1 RT-gPCRE& MicircRNAS| )
Table 1 Primers for RT-qPCR of circRNA

BH FIMF5I(5-37) KB /op
Ttem Primer sequence (5°-3”) Length/bp
circRNA STT3B IEX% GCTGTTAACGGGAAAGGTTG 148
Sense primer
. St . TGTCGTCCTCGCTGTCATAG
Antisense primer
GAPDH IE X GTCTCCTCTGACTTCAACAGCG 121

Sense primer
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. Je 3k . ACCACCCTGTTGCTGTAGCCAA
Antisense primer

1.3.5  circRNA STT3B R EIRI R EFNMIBENL

I Sanger W F#KE] circRNA STT3B M ALf7sf, #fw ki3t . ZHEZIRSMIEE RNase 4b# 4
i, RT-qPCR #ill circRNA STT3B #ik. KM PKH26 2L {45 4R bric Ak, oI %t HR
( fluorescein isothiocyanate, FITC) #t4T HaCaT 40 & ZE e, 4°,6- —fkIE-2-ZK KL Bk (4°,6-
diamidino-2-phenylindole, DAPI) #EAT4HAAZ Yett . 15 FHOE 176 JL 58 £ B A W 5% HaCaT Xt Ah b4
PIEEEUE L. L GAPDH fEN4HMIE N 2. U6 TENAIIEIE N S, SR B A5 BE 6 I F Uk R I 4 44 7
¥, 43 #r circRNA STT3B £ HaCaT = ()41 i 5& 437 .
1.3.6  STT3B 1 BACH1 && M ATl 53630

FI R a3 24K circRNA STT3B i 302k Jii kv 8 2= # 4% i (Control) 43 5 % G 22 H hrgll
i, £0%i%k 53R circRNA STT3B il %i& (circRNA STT3BOE) 4 K xf [ (Control) 4401, 7F 3
fb b, PRECHH A IS RNA #E4T RNA-Seq, Jifid RT-qPCR fiiik % F &AM mRNA. KA
CatRAPID T ETi#ll circRNA STT3B 5 BACHL MIAHEAEAAL & @it RNA FH25 (RNA pull-
down) HEATMRANE FAYEFRIC circRNA STT3B 41, 5 HaCaT LR g, RAMER
MZERERVINE, EEAF RIS (Western blot) ¥ g & E A, BiE = FAIMEHE LS.
1.3.7 STT3B/BACH1/HO-1 X &L

F%E circRNA STT3B i SRIA R Je S 4k, SHiBh ik S Yoo 36 1895 %, TRiiE3R18 circRNA
STT3B it 331k (circRNA STT3BCO®) 4 futk. fEUbIEal B, FIAHRE R siRNA T 1Z 4054 1
BACH1 #*ik, Jfiid RT-gPCR &l HO-1 K14 5 /KF. #4i e s a4 L (Control) 4.
CircRNA STT3B I #ik (circRNA STT3BO9E) ZHAI circRNA STT3B it #is+ ~iH BACHL (CircRNA
STT3B9E+siBACH1) 4.
1.3.8 #ERRR/NE IR B

BALB/c # SIS s vE 5T 1% IR 1E H & (150 mg/kg) , LLIMKE>16.7 mmol/L HHELZ K. £&.
Z IR =27 ERME R R RGBT AR s SR A IR 28 (50 mgl/kg) MEREES MRS, T
T EEAEPM G 1 cmxl cm 42 R EB G . KGR /N R EENL N 4 4. PBS 41,
HaCaT+Exos #ZH. HaCaT+circRNA STT3B id#iA (HaCaT+circRNA STT3BO9E) 0. HaCaT+circRNA
STT3B rmfk (HaCaT+circRNA STT3BKP) 4H, F¢ pid i & 4Han i S 2= a0 U R, 7 LG B BoRk &
., WM 14 K. KRG 0. 7. 14 K (post-operative day, PODO. POD7. POD14) #1i&ic %6l
1, KM Imaged 1.54f FAFN &I AR ; RIG2E 14 RAIE/ANE, OV &L 23T HE Jeta, W
KA.
1.4 ®IFEHE

$#a % SPSS 26.0 & GraphPad Prism 9.5.0 #4047, $¥E LLFH MRS (x £5) FoR,
WAL t 5, BB KT 298 (One-way ANOVA) , P<0.05 NZERF ST
o

2 &R

2.1 HFDSC-Exos J##? HaCaT &1 M 8 2 iz

37 S BT TT L A A A S T RS BR R R R AR 45 K s Western blot Al F Ab W4 1R bR E
CD9. ALIX Hy&KiE; ZOKERERE SR R AP WAAFIE AN 118.4 nm, iR 45 FAESL
HFDSC-Exos MUYy (B 1A~1C) ; @b, HaCaT+mikE Exos A4y ROS 7K-FFF
k. AGE & &k, HO-1 EEHFEF = (B 1D, 1E) (P<0.05) .
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A 2 Bhih ik C Size distribution by intensity
Cell Exo 2
£
8
ALIX 96kDa T8
S5
g
cD9 25kDa i §
=
GAPDH 36 kDa
Rife (HAR, 49K
Size (diameter, nm)
HaCaT 41 HaCaT +# £ ExostH. HaCaT +{iGifk £ Exosfl
D HaCaT group HaCaT +HFDSC-Hi-Exos group HaCaT +HFDSC-Low-Exos group HaCaT +Exos inhibitor group
800 . 150
E - _— 100
SE == _
£ 600 EE < 80
£2 S8 100 H
£3 2 2 60
T2 400 T8 2
%5 ¥8 B 40
2y HE w0 %
® 5 200 s Z
35 ] =
2w <z
€] 0
T & S B &
B 8 P S S B o P W
& & Qﬁ:, 5, T‘""%\%@@@e oA efg‘ép;&?@*iﬁ i
S S . & S
e SRl A
& x RO SAE S
ST ST G
WS R
[e; > S &
& ¢ ¥

RSy

Er A EIE BT R B B R SMR T A SRR (40 000%) 5 Z1 7 S AR o S B SN AR 25

HaCaT +Exos 7|41

B: Western blot &l 41 i

kR EY ALIX. CD9 KA C: YK BURLIE B 40 B W oR SN AR A2 43 A s D: #4541 HaCaT ff) ROS ) ettt (200%) 5 E:
%41 HaCaT 1 HO-1. AGE & ROS MXf ik /KFE & i, 5 HaCaT+mikE Exos 4Lk, "P<0.05.

1 HFDSC-Exos %t HaCaT 481k )5 4 () 5 1

Note. A, Morphology of exosomes observed by transmission electron microscopy (40 000x). Red arrows indicate the typical exosome
morphology. B, Expression of exosomal markers ALIX, CD9 and negative marker GAPDH detected by Western blot. C, Size distribution of
exosomes measured by nanoparticle tracking analysis. D, Fluorescence staining of ROS levels in HaCaT cells of each group (200%). E,
Quantitative analysis of HO-1, AGE and ROS relative expression levels in HaCaT cells of each group detected by ELISA. Compared with

the HaCaT +HFDSC-Hi-Exos group, "P<0.05.

Figure 1 Effects of HFDSC-Exos on oxidative stress in HaCaT cells

2.2 HaCaT #£H{ HFDSC-Exos 351X circRNA STT3B

ik RNA-seq ik %k & 2 E AT 10 4> circRNAs, H:rF circRNA STT3B £l Hsa_circ_0008285
£ HFDSC-Exos 78 R IEACE (B 2A) o Bt R BB ML EoR, HaCaT o] 3
Bl PKH26 #5ic () HFDSC-Exos (/& 2B) . RT-qPCR #&aillik—2%£ W, 5 HaCaT 4lMitk, HaCaT+i

W Exos 20 circRNA STT3B (R E/KFEZE & (K 2C, P<0.001) .
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A HaCaT+Exosfll - HaCaT#l B DAPI HaCat C "
HaCaT +Exos group HaCaT group 60
2 8
o 8
s 2.0 J'g £ 404
ik ; %3 :
xg1s Bg
L. a3 -
= 22
ms ™
=2 s PKH26 Merge 5P
@ v &
0 0 3 .
X > 33 R WK
S CPS S Y & U L7 3
q!‘%g@do,\%\&\/\h,\'\“q q‘gx’%\”:\ %6*’%,5\”%;»»-’,\% gé,ﬁ” °é°&éﬁ‘i © @$5¢0°QQ,O“’&Q
FFEFE F $@'® Uttt e
c‘)‘o /c'}& é\‘o /c.}go :‘}‘Q /c'}& /t_}@ /é‘o /c}& /c'/\&/ R x ’ o < RS &X‘g% < &
\@%/X\@;%m/\&‘,b(&m/\&w{o@/\o@i&‘b(&@/ Q»Q’CQ$ Q{DCJG)&X Q&@&W
F o &

7: A: RNA-Seq ffiik HaCaT 5 HFDSC-Exos 3t 37 J5 2 2 R A [ circRNAs; B: BB R £ BB I HaCaT X PKH26 %
it HFDSC-Exos [ HU5 M (200%) ; C: RT-qPCR il % 4 circRNA STT3B £ ik /K. 5 HaCaT #
ke, "P<0.05, “P<0.01, "“P<0.001.

2 HaCaT #%H{ HFDSC-Exos Jf £ 1% circRNA STT3B
Note. A, RNA-Seq screening of differentially expressed circRNAs in HaCaT cells after co-culture with HFDSC-Exos. B, Laser scanning
confocal microscopy detection of HaCaT cell uptake of PKH26-labeled HFDSC-Exos (200%). C, RT-qPCR validation of circRNA STT3B
expression levels in each group. Compared with the HaCaT group, “P<0.05, ""P<0.01, ""P<0.001.

Figure 2 HaCaT internalizes HFDSC-Exos with high circRNA STT3B expression

2.3 circRNA STT3B ENREEFAEFAET HaCaT iR

it Sanger P 4EE circRNA STT3B WML i, UESEZ FRAEMA, SMEF 2 FTE K
circRNA STT3B Mz L 3A; KA IR/NIIES RNase R AbFE4HMI, RT-gPCR Al &I
CircRNA STT3B HIFRIEARZ i, M FA linear 0001278 mMRNA R IA &L, IEH circRNA
STT3B NMIR RNA 77 (Kl 3B) ; BifRHEEER HIk4 R B 7R, circRNA STT3B 7E4H i i N =k
5. i NARERIE (K] 3C, P<0.05) .

A
Exon STT3BTEcircBaselI ¥4 iz £ HCAGAGCTGCTGAGABMBGT GCCAGTG
The cyclizationsite of STT3B n circBase is CAGAGCTGCTGAGABBGTGCCAGTG
B 1.5 - 25 PESTT3B C ‘ )
linear STT3B Sy MR AL AR 25

S N STT3B Total Nuc Cyt
i g
zg
28
o g
g 054 U6
e

5

Mock RNaseR Mock RNaseR

vE: A: Sanger Il 5% € circRNA STT3B K 4LA7 A B: RT-qPCR il RNase R 43 i j5 2k ¥4 STT3B 5 circRNA STT3B 4%}
FikE; C: BffgbhuE ke iR circRNA STT3B fE41 1% (Nuc) F4IAEJR (Cyt) F14r1i. 5 Mock ZAMi Lk, *"P<0.05.
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3 CircRNA STT3B 3R &5 14 50 IE 22 I 48 1 7€ fir
Note. A, ldentification of the cyclization site of circRNA STT3B by Sanger sequencing. B, RT-qPCR detection of relative expression levels
of linear STT3B and circRNA STT3B before and after RNase R treatment. C, Agarose gel electrophoresis analysis of circRNA STT3B
distribution in nuclear (Nuc) and cytoplasmic (Cyt) fractions. Compared with the Mock group, "P<0.05.

Figure 3 Verification of circular structure and subcellular localization of circRNA STT3B

2.4 circRNA STT3B £5 &4 R EF BACH1

I I& circRNA STT3B J&, HaCaT 4l H 3 K & 2% 7 3R I8 mRNAs (B 4A) ; RT-gPCR %
UE4E R W78, BACHL fil SMAD7 B[R sk 2 7 % (& 4B) ; circRNA STT3B 5 BACH1 & HAH
HAERPNSE S —F RS AN A (K 4C. 4D, P<0.05) .

A B w4

=3 control group
[ CircRNA STT3Bid #ik4l
CircRNA ST T 3B°E group

N
o

=
o

AR Rk B
Relative expression
-
o

o
[

0.0
NN PP >
> & & & W oh E & oF
CO\N@ 6\@ B O P
C AR L X ;
Interaction map B9 uneon
z
o g
#* 2
e
2
=8
o.c
3
o
RNARZ AL L
RNA nucleotide position
SRR 1E Xk S LB
Input Sense Antisense
BACH1 100 kDa
SMAD7 46 kDa
xR CircRNA ST T3Bi %4
Control group CircRNA ST T3BCE group

E: A: 333X circRNA STT3B i R RIAFFFHAE,; B: RT-qPCR WXL R ZE EIFRZER, C: catRAPID Fiill4iH; D:
RNA pull-down % Western blot SZ6 kil 45 . 5 x4 AHLL, "P<0.05.

4 circRNA STT3B 4 & % 5[} 7- BACH1
Note. A, Heatmap of differentially expressed genes after circRNA STT3B overexpression. B, RT-gPCR validation of the top 10 upregulated
genes. C, Results of catRAPID prediction. D, Results of RNA pull-down and Western blot assays. Compared with control group, “P<0.05.

Figure 4 circRNA STT3B interacts with transcription factor BACH1
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L ROS /K-F[al A (B 5C, P<0.05) »
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5 circRNA STT3B ifiid BACHL {47 HaCaT 4 fk S R 7
Note. A, Representative ROS fluorescence staining images of HaCaT cells in each group (200>) and quantitative analysis of fluorescence
intensity. B, Expression levels of HO-1 and AGE in each group were detected by ELISA. C, Representative ROS fluorescence staining
images of HaCaT cells in each group (200) and quantitative analysis of fluorescence intensity. Compared with control
group, "P<0.05, #P<0.05.

Figure 5 CircRNA STT3B protects HaCaT cells against oxidative stress via BACH1

2.6 circRNA STT3B {Ei#ERF/NEEIEES
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Note. A, Representative images of wounds in different treatment groups on POD 0, 7, and 14. B, Heatmap showing changes in wound size
over time in each group. C, HE staining results of wound tissues from different treatment groups on day 14. D, Quantitative analysis of re-
epithelialization thickness in each group was presented as bar graph. Compared with PBS group, "P<0.05.

Figure 6 Effects of circRNA-STT3B on wound healing in diabetic mice
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