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(FE] B HiT K44 4E% A RNA01535(IncRNA01535) i it Janus B /12 5 # F 54 T HFF 3
(JAK/STAT3) i@ %A ¥ L% T @M (HFSCs) ¥ i fe oL 9 4E A . Fix 3 HFSCs @i 48 IncRNA01535 iE
4 ik 28 (IncRNA01535 mimics 28) ,IncRNA01535 4k & iA 28 (IncRNA01535 inhibitor 28) ; & 48 48 3% 5~ 72 h
J& ,CCK-8 535 & 20 0 7 7 R T, 4o O F &M 5 20 Je 5 A K T, i X 2 B AU 5 40 L 08 = B dm AL B 2, 55 B
% % %% PCR(RT-qPCR) % & & & % % 97 it (Western blot) & M & IncRNA01535,.JAK.STAT3 mRNA & %
GERiEKF, R 5 HFSCs @24 ,IncRNA01535 mimics 28 . eG4 & mie s E254 5. mEe A
£ G, A & b BA% (P <C0. 05) ;1ncRNA01535 inhibitor 21 . a o F & F  mpe oL 2K, m el = .G,
Ham e b b 5 (P<<0.05) ;%5 IncRNA01535 mimics ZH b %8, IncRNA01535 inhibitor 48 28 je 4 & & | 4w je 4546
AR, w0 A =R G, Hwmie & A& (P<<0.05), 5 HFSCs @ #2814, IncRNA01535 mimics 8 %8 B In-
cRNA01535 mRNA,JAK,STAT3 mRNA 5% & & ik K -FH & (P<0.05),IncRNA01535 inhibitor 28 %8 i In-
cRNA01535 mRNA,JAK,.STAT3 mRNA 5 & & & & K FBAL(P<0.05) ;5 IncRNA01535 mimics 28} 4%,
IncRNA01535 inhibitor 2848 . IncRNA01535 mRNA,JAK.STAT3 mRNA 5 & & % ik K F K& (P<0. 05),
Zit  IncRNAO01535 423 HFSCs #9387 fo oo 4L, Z A4 T4 5 IncRNA01535 i #% HFSCs ¥ JAK/STATS3
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[Abstract] Objective To investigate the effect of LncRNA01535 on regulating the proliferation and dif-
ferentiation of hair follicle stem cells (HFSCs) through Janus kinase/signal transduction and transcriptional
activator 3 (JAK/STATS3) signaling pathway. Methods The HFSCs cell group, (LncRNA01535 overexpres-
sion group (LncRNAO01535 mimics group), LncRNA01535 low expression group (LncRNA01535 inhibitor
group) were set up. After 72 hours of culture,the level of cell survival was determined by CCK-8 assay, cell
differentiation level was determined by red oil O staining, cell apoptosis and cell cycle were determined by flow
cytometry and the real-time PCR (RT-PCR) and Western blot were used to determine the expression levels of
LncRNA01535,JAK and STAT3 mRNA and protein. Results Compared with the HFSCs cell group,survival

rate,and differentiation rate of the LncRNA01535 mimics group were increased,while the apoptosis rate and
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proportion of cells in the G, phase were decreased (P<C0. 05). The survival rate and differentiation rate of the
LncRNAO01535 inhibitor group were decreased, whilethe apoptosis rate and proportion of G, phase cells were
increased (P<C0. 05). Compared with the LncRNA01535 mimics group,survival rate,and differentiation rate
of the LncRNAO01535 inhibitor group were decreased, while the apoptosis rate and proportion of G, phase cells
were increased (P<C0. 05). Compared with the HFSCs cell group, the expression levels of LncRNA01535 mR-
NA,JAK mRNA,STAT3 mRNA and protein in the LncRNA01535 mimics group were increased (P<<0. 05),
and the expression levels of LncRNA01535 mRNA,JAK,STAT3 mRNA and protein in the LncRNA01535 in-
hibitor group were decreased (P <C0. 05). Compared with the LncRNA01535 mimics group,the expression levles of
L.ncRNA01535 mRNA,JAK,STAT 3 mRNA and protein of the LncRNA01535 inhibitor group were decreased (P <<

0. 05). Conclusion

LncRNAO01535 can promote the proliferation and differentiation of HFSCs. The mechanism may be

related to the activation of JAK/STAT 3 signaling pathway in HFSCs by LncRNA01535.
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EET AN (HFSO) J& T BUE T4, ZE# & T
BoR HBGRAETERE Y. BFSE £ B HFSC A £
WAL BE AT LA b o R B R IRIR. JE S S
B BRAG T A A AL WFgE R B HESC Al LA i
#1A) Janus FAE (JAKD K% 5 B4 4 K, HFSC i@ i
FURE S 5 e SRS T 3 (STAT3) 0 i 4 1k
NP AT, 1 THFSE R WL HFSC 9 A i
SRR REZ STATS J8# 7 . miR-128 i@
B ) STATS Sk I8 5 6 28 ] 72 5T 1 240 Jd ) ~F- 2 AL 44
4 . KA JE S S RNA (IncRNA) J&2 45 — K K
JERT 200 nt HARNGfS 8 A A RNA 431, © 8 f E
P20 L ) S T R A P R AE A . I AF R . IncRNAs ©
BN VE 2 NP A 58 10 75 A5, A0 355 1 0 A0 3k A% e
T JERE RN ST 40 M A3 AR . AT E R L IneR-
NAs 5 40 {5 5 38 7% 5 40 56, 02 40 i 7 25 1 5
T TR S AL FHLH B AE S IncRNA 38 3 96 45
HEFSC WA [FME 5 & 12 5 22 Fi 20 i A0 3 0 22 A0 56
BEH, MKW IncRNA01535 78 HESC 1 ) 3 1%
KL HESC 4346 W BL T B 52, A B 52 4043 A In-
cRNA01535 % HESC % 78 1 7 4k 19 o 45 1 FH K&
JAK/STATS3 it ¥ 75 Ho rf & 5 B9 76 1T, R i IR Bz Bk
(IR T B AL B AR A
1 #R57R®
1.1 Z2ZXANAME

RN R R VR R L1020 T e BN R -
BN BB B BE K (SDS-PAGE) , JAK — #¢ (1 ¢
1 000) . STAT3 —#i (1 : 1 000),GAPDH —#7 (1 :
20000 1 H 3 E Sigma 2 Al (4t 5. ER-54863 . KJ-
5874. 63.BV-5489. 64, VB-471. 65,F1555. 52, G584.
63.V6363.52),1ncRNA01535 mimics.lncRNA01535
inhibitor 1 [ M 4 7 % 4= ) 2 | (it 5 . XS-474.
36, VF-748.36) . DMEM 55 % 5£0y { 26 [H Hyclone 2y

LncRNAO01535;JAK/STATS3 signaling pathway; hair follicle stem cells;cell proliferation;

T (5 . DE-5596. 56) ; Lipofectamine2000 14 [ 3&
Thermo Fisher Scientific 23 &) (it 5 : WR-474. 26),
A0 i B0R F) & 8 (CCK-8) . PrimeScript RT Master
Mix 1855 G [ H Ay 2R R Al (5 XC469. 52,
ZA-AT8.36) M EL O 20 i R A A A BT 3E = KA
YRk 28 7 (HE 5 XQ-5858. 45, XC-58. 65) 5 i Ik 2
FV-SB SRR 96t 2 (FITC) /i Ak 79 5t (P 46 Jifd
TR IR &0 F 36 Vazyme 24 ] (it 5 XE-471.
36 5 2 i ] 1A A D 55 5 0 [ #8I AmyJet Scientific
2\ F) s TRIzol 7 & W H 26 & Invitrogen 23 &) (L5 .
SC-458. 36) , SYBR Select Master Mix, ABI 7300 %
4 B £ [E Applied Biosystems 2 &) (it 5 : ED-585.
36 EY-4741. 65) ; J il I £ M (PVDF) [, 1 55 1 £k
2 ROG(ECL) B3 7 1 A 3¢ [ Millipore 24 7] (41t 5
MN-69853. 2, DC-4523. 54) s B 3 AL W) 5 A i 14
WPt — i (1 = 10 000) ¥y H £ E Merck KgaA 7%
H (5 : W098. 34), Synergy Mx-89 £ 45 =X B Fr AL
W H A Ay A% 95 B, WE-98 3t =X 40 g A1 1 3% [ BD
Biosciences /A #] , NanoDrop ¥4t E i B 3%
[E Thermo Fisher Scientific 23 &,
1.2 a3k ini

HFSCs 4ififs & A b [ R 2= Be il i AL SR )
PRI H 0 1E 37 °C 5% CO, 2% 0,.93% N, 34
H 1 1020 R A 1T L 100 75 8 R ABE & R (100 TU/
mL) i DMEM ¥ 35 4 (£ [F Hyclone) 3% . M5 H
HEFSCs 41, IncRNA01535 mimics 1. IncRNA01535
inhibitor 41, HFSCs #H 40 Jfd A M8 AE ] &b 55 In-
cRNAO01535 mimics, IncRNA01535 inhibitor ZH 41 fifd
% 10 mL IncRNAO01535 mimics, 10 mL In-
cRNA01535 inhibitor. #3477 ¥ 10 mL HFSCs
AR E A 5 X 10° /mL) 5 F0 F 6 FL#, 43 l B
100 pmol Y IncRNAO01535 mimics,IncRNA01535 in-



FAEF 202254 ARSI AEHSH

hibitor T 200 pI. DMEM #5373 9, Fifil 4 pL. Lipo-
fectamine2000 J& 4], ZIRMFH 30 min, TG PBS Bk
YA LRIR G I A LN, 6 h 5 IR G W
IS 10 % 86 4 i i DMEM K32 357 5% .
1.3 fmRa3g s & e m e

CCK-8 5 & 43 B 44 3 4 . BOR B0 A= K iy
HFSCs B 40 il LA A FL 5 000 />4 g 1 25 25 3 70 T 96
LA .72 hJE o 10 pL CCK-8 ¥ s I 2 &4~ 1L
d, 1637 CFIE 1.5 h )5 FEEFFR LT 450 nm 4b
D G RE CAD A A5 R = (S8 4 A {H — HFSCs
HAE/CEEA AH—ZRBKE HAEH A X
100%.,
1.4 @@iastR-FnE

¥ HESCs LA 5 000/ L 1) 41 it %% B £ Fp T 96 1L
Mo, B an PR R 7E 10 B iR L g b, v fk 18 d.
10 % PPV 1 Y 161 3 20 M 1 b, BB S FH 60 04T O G fa
10 min, ZMbE =4 O FHPE 40 i 6 1 1/ 4 40 i
H<100% ,
1.5 R A Akl

¥ HESCs 5 W E Y @ FITC/PL 40 i I8 T A&
KA ERE EZRTFTIHE 10 min, 140 L5
BT 240 L T OO AR A ] R kR A 4 A
L R UCE A 70 %0 LB I E SR . F AN
5100 pL PI T 4 ‘C#EOLIEE 30 min, b i 2 40 f 4L
G 00 248 Je S 3R A A
1.6 %9/ IncRNA01535 . JAK .STAT3 mRNA & -F
|

TRIzol ¥ 2 B 40 Mg &2 RNA, 1 ffi F§ NanoDrop
MY G B I B RNA B 20 B8 fi ik B, i 5 Pri-
meScript RT Master Mix ¥ 1. 5 rg RNA RN
¢cDNA,SRJG T —20 CHRA. i SYBR Select Mas-
ter Mix 7€ ABI 7300 £ &t " k47 52 B 9¢ )% 8 8 PCR
(RT-qPCR) i  GAPDH (1) %3k 7K V-1 2 b e AL 14
WZ ., HE mRNA R KFE T 27 i H,
Sl AN E R AR AL S F ST GAP-
DH iE 5 5'-CCA GCC GAG CCA CAT CGC TC-3',
I 5'-ATG AGC CCC AGC CTT CTC CAT-3";1n-
cRNA01535 IF 1] 5'-GGG CGG CAG GTC ACT
GAC AC-3', & 11 5-GCC AGC AGC CGC TGG
CTT AG-3'; JAK IF 1] 5-GCA ATA CTC GCC
TTA CGG CT-3'; )& ] 5'-TAC ACA CCT TGT
AGT ACG CC-3';STAT3 IE @ 5'-ACA ACT TTG
GTA TCG TGG AAG G-3". 11 5'-ATG AGC CCC
AGC CTT CTC CAT-3',
1.7 #@ie JAK.STATS & & KR-Fa0l &

%41 HESCs HI 20 i 22 fife W 24 i DL 4R BOR H 1
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BCA 3L 8 Pk i . @ KRS ImAE F b
FEGE ohi , JE 8] 10% SDS-PAGE HLIK 4 B & (1. %
FEAFE%EE PVDF K LIRS T A 5% 4 17
WHEMEM 1 h, B, JAK.STAT3.GAPDH
—HUAE 4 CTFIEE R AR5 IR s i S 10 ) A
WAILEP R YL EZIR TS 2 h. 285158 ECL
WA RHEAT 5. (] Tmage] B4k (35 E 5 B 22 M
57 AR IE B ) B A 45T SR
1.8 %itsam

K SPSS24. 0 34 X Bl #E 47 5% A B S it 4y
Mr AT R DL 2+ Fon, Z A1 SR R E 7
M BE IS W6 P Bk O SNK-¢ K 56, FF A7 52 56 1
56, ULP<<0.05 RREFAZITFEE L.
2 % S
2.1 & HFSCs @ 7% ki

5 HFSCs 41 ifs 44 [ (60. 85+9. 56) % | L%, In-
cRNAO01535 mimics 41 40 Ml 77 i& R [(73. 54 £+
9.26) % |7+ . IncRNA01535 inhibitor 21 4 s 7 1% %
[(52.2145.33) % JFEAK (P<C0. 05); 5 IncRNA01535
mimics 21 HL#2 » IncRNA01535 inhibitor 20 40 Jfl £73% 2K %
flR(P<<0.05) , 27 HH G5 L.
2.2 &% HFSCs afe L& AT R A G, 2 b
Yo 5] bk g

5 HFSCs 40 Mo 40 %8 . IncRNA01535 mimics £
S AL T L A0 R TSR R Gy U 40 L ) R AL
(P<20.05) ,IncRNA01535 inhibitor 4 4 il 4316 R A
UM T R A G, 940 M L ) T R (P <20, 05) 55 In-
cRNA01535 mimics 2H 3, IncRNA01535 inhibitor 2H
Y0 43k 2R AL 20 MR T RO Gy AN b 4 T
(P<<0.05) . ZRWagity L, k1K 1.2,

*1 EFHH HFSCs Al R ATER G H

B3 (x £, %)

gl o) Eif o) G,
15 GEIRY o
s TR A LA
HFSCs Zififuz 6 20.65+4.56  3.4042.36  64.661.06
IncRNA01535 mimics 2H. 6 49,5444, 26" 2.7042.41% 59,020, 95"

IncRNA01535 inhibitor £ 6 13.4144.33" 6.7042.59" 66.38-£0.84"

*.P<C0.05.5 HFSCs 408 41 b % ;" . P <<0. 05, 5 IncRNA01535
mimics 2 L5,

2.3 &1 HFSCs 28 IncRNA01535.JAK.STAT3
mRNA & ik K -F b

5 HFSCs 4ififi¢H %, IncRNA01535 mimics 20
IncRNA01535,JAK, STAT 3 mRNA % ik /K F T+ &
(P<<0. 05), IncRNA01535 inhibitor 41 IncRNA01535,
JAK.STAT3 mRNA FikKFEM(P<<0.05); 5
IncRNA01535 mimics 4 H %, IncRNA01535 inhibi-
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tor HAH Y IncRNA01535.JAK.STAT3 mRNA ik

EAEF202254A551 K558

KRR (P <<0. 05) , ZR A G E XL, Wk 2,

10% 10 104
10° 1034 103
T 10? = 102‘
101 - 10"
o e 0 e 100 —
10° 10t 10> 10°  10° 100 10" 102 108 104 100 10" 102 108 10
A Annexin V-FITC B Annexin V-FITC c Annexin V-FITC
A:HFSCs 40 94H ; B: IncRNA01535 mimics 20 ; C:lncRNA01535 inhibitor 4H .
B 1 £ 46 HFSCs HMA T R L&
300 300 D 300 G
240 I GZ/MI 240 G,/M 2401 G,/M
ﬁ 180 Marker % Total ﬁ 180 Marker % Total ﬁ 1804 Marker % Totalr
Q S G, 64.66 Q s G, 50.02' Q s G, 66.38
F 120 S 11.67 120 s 13.68| B 1204 S 11.28
G,/M 22 63 G,/M 25, 61 G,/M 21 42
60 60+
0+ ) 0+ L4
A 0 200 400 600 B 0 200 400 600 c 0 200 400 600

A HFSCs 41241 ; B: IncRNA01535 mimics 21 ;C:IncRNA01535 inhibitor 41 ,

& 2

*x2 £ %8 HFSCs 4 Al IncRNA01535.JAK,
STAT3 mRNA FiEKFLLE (x+Ls)
215 n  IncRNA01535 JAK STAT 3
HFSCs 4ifa2H 6 1.9140.17  2.69+0.47  2.5740.53
IncRNAO1535 mimics 2~ 6 3.454-0.29"  4.5440.57°  3.9540.59"
IncRNA01535 inhibitor 1 6 0,6740.23"  1.9940.59" 1.4240. 52"

*.P<C0.05,5 HFSCs 4 ffi #H L% ;" . P<<0. 05,5 IncRNA01535
mimics 2 H L,

2.4 &4 HFSCs @ el JAK,STAT3 & & & ik K-F
288

5 HFSCs 42 H 48 . IncRNA01535 mimics £
Hf JAK .STAT3 1 R IEKF T+ (P<<0. 05) , In-
cRNAO01535 inhibitor 4408 JAK,STAT3 & H K ik
I FEAR (P <<0. 05) 3 5 IncRNA01535 mimics £ Hb
%, IncRNA01535 inhibitor £H 40 il JAK,STAT3 &
2k KRR (P <<0.05), 2 R F G X,
2 3.4 3,

%3 %40 HFSCs #liffs JAK.STAT3 EHFRILKF
Lb# (x+s)
s ; JAK/ STAT3/
GAPDH GAPDH
HFSCs 4 fa 21 6 0.78+0.18 0.85+0.13
IncRNA01535 mimics 4 6 1.3240.15" 1.13%40.19"
IncRNA01535 inhibitor 21 6 0.45+0.14™ 0.37+0.12"

*.P<C0. 05,5 HFSCs 40 i #H L %5 ;" . P<<0. 05,45 IncRNA01535

&4 HFSCs 4ARE G, Hi 40 B L 5l L 482

mimics 41 L.

STATS A . —

A: HFSCs 40 i 4 ; B: IncRNA01535 mimics 41; C: IncRNA01535
inhibitor 4 .

B 3 £ HFSCs ¢l JAK.STAT3 & H Western blot
3 it i

BT 40 M T DL AR T AT 0 A0 A O R g iR 2
PR ALY, PR T 2 5 2 RSy T S & R T EL Y
YER . HFSC X} F B %09 5= A= 4 45 FUE 3 2 X H
BL,OBR T RN IEH B R BT RR S, HESC 38 A K 2
T2 B R AL U TR R A R 2 p i A 4B R
AT DT M, HEFSC &2 i % T8 T 40 e )7
B EZORE, BEEMWIE, HFSC B 15 %
T 18 FAE B ERAE L A HFSC 5 T3 BCH AR AP/,
HI % 32 1. B HFSC #5401k, T8 5 1
GINES S

LncRNA CiFHI7E HFSCs £ &40k ik firp A
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WIEAE JH. LncRNA PCATI i@ i ¥ 95 miR-329/
Wntl0b 412 5 8] 78 B T 40 i 5 1™ 5 LncRNA5322
it PIBK/AKT {55 i 72 8 17 6 28 1 40 i 3% 58 F1 4y
£ 5 IneRNA-H19 B 3iFE B3 52 78 24 miR-199a-5p Y
N TR ME 7 4 RNA(ceRNA) SR A #E 18] 78 5+ 40 i 19 77
T AL A AR BRE L A RS RIA YT R A4 O YA
I7 AR 55 H2 A8 2 WA L A 0 R R A 40 I HFSCs
FAS ] () P B, IncRNA01535 A L3 3 %8 % miR-
19b-3p BY 5 1 K 12 # HEFSCs Y 34 557 5 1 4h» In-
cRNAO01535 1] {1 1 7 4 P54 w28 1 4l g 1m) =5 0 40 i
ST ABESE A HT T IneRNA01535 % HFSCs 1%
AL R . &R B85 HFSCs 41 i 4l
5, IncRNA01535 mimics 20 . 40 J9 72 3% & L 40 it 4y
R T E . A TG A0 e ) R G In-
cRNA01535 inhibitor 41 4l Jiid 77 1 % | 40 Jfd 53 1k % %
fIC AN A8 1= . G, HA 4 i b ) T s (P <<0. 05) 3 5
IncRNA01535 mimics ZH %, IncRNA01535 inhibi-
tor 21 20 ML A7 5 28 L 20 B o AL SR BRI A T % LGy
740 0 1L 9 T T (P <<0. 05), 1% % B IncRNA01535
i R IRHNFLT HFSCs A3 585 F1 434k, Ml T HFSCs
JHT .1 IncRNA01535 kil T HESCs )3 58 fl
A AR T HFSCs #8175 £ B IncRNA01535 1]
¥ HFSCs 3458 A1 o1k

BT B IncRNA01535 85 HFSCs # 58 F1 43
B HLE] A FFIEIEAG T JAK/STATS @&, 451 %
B, 7F IncRNA01535 mimics # 44y HFSCs 1 JAK,
STAT3 M5 HEH M ERE B EH M, A 0F5RHRE
JAK R NHBETAR T E RS EEEA 25
Sy B-catenin {HALTY . BA BT EKY] JAK/STATS
T TE NS B 2 T A M ) A 22 T Ak b R O i AE
MY, ARHFFEEE R B, 5 HFSCs 40 il 21 45 In-
cRNAO01535 mimics 2 IncRNA01535 mRNA., JAK,
STAT3 mRNA Fl 8 [ &35 K T & IncRNA01535
inhibitor 2141 I8 IncRNA01535 mRNA,JAK.STAT3
mRNA Fl & [ £ B K FEAM P <<0.05); 5 In-
cRNA01535 mimics 4t %, IncRNA01535 inhibitor
HA ML IncRNA01535, JAK,STAT3 mRNA Hl#&& [
FIR K FEAL (P <0, 05), X UL IncRNA01535 it
Fih T2 HFSCs ™ JAK/STATS i 1 R 8 i,
JAK 2R JI6 B AT 4E 40 Mo b IncRNAO01535 (1) 7 42 40 Ik
U Ak, B A BF 58 E B IneRNA01535 1] L 5
JAK 555 PR 45 & LU 5 T8 78 5+ 40 Mg 9 16 8 43
R, e b, fEORF R (HCC) B & B In-
cRNA01535 %Kik 5 JAK Kk 2 EAME, I H JAK F
AR HCC BME M HUE AR . A e A 5T
JEBH IncRNA01535 § [5] STAT3 &5 A 4 K I 1
8] 78 53+ 40 g CHF-MSC) ] ~F ¥ L4 #g (SMO) 19 43
fbad &L AT SMC A9 41 20 T 88 FF Az 5 2 1) W 7
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AR 28 F R L IneRNA01535 fiE 3 HFESCs () 3
T AN s FEHL I AT fiE 5 IncRNA01535 ¥ 3% HFSCs
B JAK/STATS il % %,
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