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LINC00319 j#iid # [n] miR-199a-5p
P IFRE IR Y298 T e O e
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(WE] BH HiTkatIEHTD RNA LINC00319 FEMIRIZ % & £ & B P I E M X H T FHLH . Ak 9
A 2024 4F 2 72025 4F 2 7RAE R 2 Ge B R BR B 03A B9 28l PR WA B 02 T A SRR Y2 9% B 18 11, o3 SR SE R R I

28 N AH S8 TE 5 Bz IR 20 2R, 43 18 T AR T 20 A0 L L K A5 I 92 9 4T 4E 4 i (keloid fibroblasts , KFs) 5 1E 8 K¢ Jik
EEQ{“ 2t 40 Bl (normal dermal fibroblasts, NFs), % H 5Z it 22 )6 & & B & B 8% 28 & W (quantitative real-time
polymerase chain reaction,qRT-PCR) &z Il 41 21 F 40 il v LINC00319 5 miR-199a-5p By #H X kK, /b T
M RNA $ RITER KFs 1 LINC00319 B335, Jfili i qRT-PCR BF T ER A A . T CCK-8 s34k LINC00319
YUBRXT KFs 36585 BE J7 (952 00, 30 2 40 B A 00 7 400 A 9 11 0 . 3 e 30 ' 3 i 4 45 i 5 AG: T BH 1) LINC00319 5
miR-199a-5p Z [Al B [ 4545 6 2, s — 3l i qRT-PCR #:1 LINC00319 # [ % miR-199a-5p ik 8945 /E M.
# si-LINC00319 5 miR-199a-5p inhibitor B¢ & %54t KFs, LLIEAS Hox 40 s s e H s, &R 5 I1E % B k4l
£1(0.7640.31) & NFs(0.84£0.14) [ %, LINC00319 7ERMIRIZ B 4141 (6.29£4.07) e KFs(4.90£0.37) 1 2 3h K F
BE TR (P<C0. 001), LINC00319 357K V- 55 i B 4 i I8 1T 1 1 21T 4r 2 IEAH 3 (r=0. 794, P<C0.001), HiF%
LINC00319 J& ,KFs 7£ 24 h.48 h.72 h B 6% B 4 (0.3440.01,0.5020.01,0.59 4 0.01) i F A% T % #8240 (0.49 &=
0.01.,0.6840.01,0.800.01) , 4[] | B s [8] L2 ) « B o [) 22 T A 28 5 A e i 22 3 L (P<<0. 05) . si-LINC00319
AP T3 (30.58 = 2.48) % b 5 i T X BRZH (9.69 4 1.22) % (P<C0.001), X ¥ Nt E MRk 45 S0 45 R W,
LINC00319 7] 5 miR-199a-5p H # 454 . 76 KFs 1, miR-199a-5p 1) 5% 35 7K °F (0.68 £+ 0.02) & F % T ¥ I8 41
(1.0940.07) (P<C0. 001) , 1fif UL Bk LINC00319 &, H F K K (1.81+0.05) I 3 &5 T X B 41 (0.94 +0.06, P<<
0.001), ZNAEIRIA L B IR, si-LINC00319 AP 3 35 1l KFs (%) 3% 58 68 7 , 2K 1 7 [ B #% 4% miR-199a-5pinhibitor

B4 F ,KFs T 24 h,48 h.72 h f 6% BE 4 (0.43+0.01,0.68 +0.02,0.79 4 0.02) % si-LINC00319 £H (0.34 &

0.01,0.49+0.01.,0.5940.01) 5.3 7t & . 4[] B 50 0E] CAL ) « B B2 BEAE H2Z B A ST E X (P<<0.05), #it
LINC00319 i i 11 17 45 miR-199a-5p WK IK AL HBIRIZE N K E S K.
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[ Abstract ]

occurrence and developmentof keloids, as well as its underlying molecular mechanisms. Methods

Objective To investigate the role of long non-coding RNA LINC00319 in the

A total of 18 patients with clinically diagnosed keloids were enrolled from the Affiliated
Hospital of Chengde Medical College from February 2024 to February 2025. Keloid tissues and
adjacent normal skin tissues were collected, and primary fibroblasts were isolated to obtain keloid
fibroblasts (KFs) and normal dermal fibroblasts (NFs). The expression levels of LINC00319 and
miR-199a-5p in tissues and cells were determined by quantitative real-time PCR (qRT-PCR).
Small interfering RNA was used to silence LINC00319 expression in KFs, and the silencing
efficiency was verified using qRT-PCR. The effects of LINC00319 silencing on cell proliferation
were evaluated using the CCK-8 assay, while apoptosis was assessed by flow cytometry. The
targeted binding relationship between LINCO00319 and miR-199a-5p was confirmed by dual-
luciferase reporter assay. In addition, qRT-PCR was performed to determine the regulatory effect
of LINC00319 knockdown on miR-199a-5p expression. KFs were co-transfected with si-
LINC00319 and miR-199a-5p inhibitor to assess the effects on cellular proliferative activity.
Results Compared with normal tissues (0.764-0.31) and NFs (0.84+0.14), the expression level
of LINC00319 was significantly elevated in keloid tissues (6.2944.07) and KFs (4.9040.37)
(P<C0.001). Its expression was positively correlated with the Vancouver Scar Scale score (r =
0.794, P<C0.001). Following LINC00319 knockdown, the optical density values of KFs at 24 h,
48 h, and 72 h (0.3440.01, 0.5040.01, and 0.59+0.01) were significantly lower than those in
the control group (0.49=40.01, 0.68+0.01, and 0.80+0.01), and significant differences were
observed in interaction between groups, time points, and time points between groups (P <0. 05).
The apoptosis rate in the si-LINC00319 group was significantly increased compared with the
control group [ (30.58+£2.48)% wvs. (9.69+1.22) % | (P<C0.001). Dual-luciferase reporter assay
confirmed a direct binding interaction between LINC00319 and miR-199a-5p. In KFs, the
expression level of miR-199a-5p (0.68 ==0.02) was significantly lower than that in the control
group (1.09+0.07) (P<C0.001), whereas silencing LINC00319 markedly elevated miR-199a-5p
expression compared with the si-NC group [(1.81£0.05) wvs. (0.9440.06)] (P<C0.001). Rescue
experiments demonstrated that silencing LINC00319 significantly inhibited the proliferative
activity of KFs. However, under co-transfection with miR-199a-5p inhibitor, the optical density
values at 24 h, 48 h, and 72 h (0.4340.01, 0.68+0.02, 0.79+£0.02) were significantly higher
than those in the si-LINC00319 group (0.34 #0.01, 0.49 4 0.01, 0.5940.01) (P<C0.001).
Statistical analysis indicated significant differences in interaction between groups, time points,
and time points between groups (P<C0. 05).Conclusion LINC00319 facilitates the occurrence and
development of keloids by negatively regulating miR-199a-5p.

[Key words] keloid; LINC00319; miR-199a-5p
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TRIRIZIE & — PRI T B kA 0 Jm 4l 2UE 2 i 72
S I BN T A1 A VB L LI DR R AR A I 20
LR A O TR LA WA KR SRR SRR
AL, P S B AR T T, ARk,
B 2 WL st A% 27 AF 50 1Y TR A, KHE IR g % RNA
(long non-coding RNAs, IncRNAs) £ IR Z /& &
AR PRI B Z B kw24
IncRNA 8 i3 N JH 3% 4 RNA ( competing
endogenous RNA, ceRNA) A # fif /A RNA

(microRNA, miRNA) i % , i 1 2 5 IR 2 75 i 4F
2 4 g (keloid fibroblasts, KFs) W58 | i 1=
B I A A G AR i B LINC00319 /5
— M IIRETE IncRNA, €& 75 2 Fh i 98 A1 5C 22 9 Hh 1
TIE S ELAG i 3 fieb 988 3 JR (v e A DS AR, L
TEIR IR IZIE I A e v (9 28 38 R AIE S 20 68 i R 4 72
SRR . ARBFGE B 7B LINC00319 76 IR J2 7%
R IR K I i — 20 B HOE T AR T PIL . 4
Hr,
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1.1 —BOR AT A 2024 4E 2 2025
A2 R B 2E B I Bs e 22 6 R 12 W BH B 1 R
JE I B 18 ), b B o il otk 9 B AR IR 22~
43 % . AR R UM IR 92 98 21 2 e HE A1 3 1E H R ik
ZH A CHURE S5 B AR 2 => 0.5 cm) , T HCEY i fif 41
Lo BE TR PR AF DU T 5 22 RNA 2
B, o5 — 3 7 D A0 2 400 L 1) 4 8 45 R S
A 5T 28 7R B A e B e 5 B A8 B 22 01 S At v
A, A SR YU () B A 5 0T & N R
+.
1.2 FZEGN  DMEM = b 8% 5 55 X6 28 13 W
B RO 1 78 2E A B A BR 2 7 L Trizol 12057 1 B
2 E Thermo 2 ), FastKing ¢cDNA 28 — %% & Wi,
A &5 SuperReal % 5t 22 1t T IR 124500 3 9 ik ) &
J miRcute 3588 miRNA cDNA 25— 5 ik 5
&l A KRR AR A R A A,
Lipofectamine 3000 %% 4% | W B 3£ [ Invitrogen
/v ), Annexin V-BEIR O TR/ T- TR TG R D ML 12
A3 AT & F VL IR LR AR W R A A R A ]
WSt 2R iR & W B D 2 R R AR A
A, mg K LINC00319 9 /b T #8 RNA (small
interfering RNA, siRNA) . miR-199a-5p inhibitor
1 GP-mirGLO W6 R W 4l 5 Bk iy [ 35 35 )
R BRA A A
13 ik
1.3.1 JEARR L dedm Moy o s 5 2 5 g it
AR AR R IBOR i N IR T2 7 20 23 B e R ik
FEAC, S B8 A S A WL (F B 100 kU/L G &R
100 mg/L) M JCTH Flv2 i B8 DMEM 85 3 5k, T
4 CHEMTRE, -t 6 h WoE i Aab 3, HE %
W g 5 2% h ¥ (phosphate buffer solution, PBS) 7t
SPIEVE. R R Z SN ST Y 0.5 mm®
AN B RO HE AT 0. 25 % JBE i TH 1k (E R IR
30 min) M 2 g/L K5 1 Ak (R iR % 60 min)
THALEE R FEAR 2 800 r/min B0 5 min J5 H &
TSI 20 Y0 G 40 L8 1) 58 2 R g Hevh 8 T 37 °C
5% CO, 1R A48 T 55 5%, %2 2R 4k 40 i 1 40
SUHerp R IR REA G . o 2 MG 5 TS Y % S
HEATAGAR B3 3 43 I AR 20 ML R A7 TR A P
2 L 3% Y 8 ] Lipofectamine 3000 3% F 58 i . H &
PR AR ™ A 4% PR & B A5 09 B A I R R
7. si-NC(5'-UUCUCCGAACGUGUCACGUTT-
33 5'-ACGUGACACGUUCGGAGAATT-3"). si-

LINC00319(5'-GCTGTAATGTGCTGTGACT-3';
5-AGTCACAGCACATTACAGC-3"),
NC ( 5'-CAGUACUUUUGUGUAGUACAA-3",
miR-199a-5p inhibitor (5'-GAACAGGUAGUCU-
GAACACUGGG-3") A Hy 1 ifg 75 35 1 25 £ R A BR
ONSFEIRE AR Y 48 h R WO AR T AR F 5
5 L5

1.3.2  gRT-PCR il 9 J5 JZ2 9% 4 41 J¢ KFs
LINCO00319 [ iEKF KM Trizol 15 53 il $2
BURIRIZ 8 I W B IR 8L KFs DL IE % &
B % 2T 4E 40 i (normal dermal fibroblasts, NFs) A7
)5 RNA, mRNA Fl miRNA 9306 4 5 2 i 43 51
f#i | FastKing ¢cDNA % — % & Wik F & 5
miRcute 3% miRNA ¢cDNA 55 —# 46 %5 &
HEAT 458 A U B ™ A% A A5 K A S U 5. oRT-
PCR S 53 7 & H] SuperReal #¢ ) 5 4t 1 1R 4 5
P 55 65 F miRcute 358 A miRNA 2¢O & A il
R &L IR AE A B 3 5L 2O i PCR X |58 ks
W, L GAPDH F1 U6 43 51F 5 mRNA Fl miRNA
NS SR 27 22T 5 H Y A ) 2k
K-

1.3.3  CCK-8 K 25 41 40 i i) 34 4 e Y ik 2
48 h JE A2 Fl T 96 FLAR . A 3 AT
fL. 439F 0 h.24 h.48 h K& 72 h i a] &4 15 &L
A 10 pl CCK-8 TAEW ., T 37 CH#H 2 h J5. 1
450 nm KA 2 % FL Y OB % B (optical density,
OD)HA . 38 b A [ B[] 2500 OD {228 A6 1A 28 Jfd 7y
R G s M

1.3.4 i =X 200 M A K 0 4% 20 20 B iy M T A L S
54> 2 41,43 WA si-NC 4 Al si-LLINC00319 4 ,
M EE 3 ANE AL, LRI HHE . EDTA 1Y
Jik Tt 9 Ak 45 4 A B, BE S DL TR PBS PRI 2 IR
(2 000 r/min, 5 min), B 2 X 10" />4 jfd & & T
100 pL 5B 2l AR IMA 1 pL. Annexin V-
WEPR B UL (O M 5 . T-TRERFE B D Yokl , 658t
ST TEEME 10 min, 4 A 25 85 #h
400 p L 254G G2 vp AT R B IS 4 A 3 = 2 A
HEAT R

135 XHOCEEM G EEAN  HRAKRES
RAF 19 4 B TH Ak 5 E R 4R T 12 ALtk b, 7R
37 °C HEFRAE O T L R, 1 40 % R TR 24 60 00 i
HEATEE Y, BERE AWM IS W T A B P A
4 pl. GP-transfect-Mate YR F 5 50 el G i 75
BEFEBAEHE 5 min; BE F A 50 pmol
miR-199a-5p mimics (5'-CCCAGUGUUCAGACU-

inhibitors
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ACCUGUUC-3"; 5'-ACAGGUAGUCUGAACAC- % 1 LINC00319 7E KFs 1 NFs By R ik 7k F
UGGGUU-3") K1 pg Bk T 50 pL T I 15 77 5 Table 1 Expression levels of LINC00319 in KFs and NFs
LRSI # 5 mins B A 5 B E AR Sy
A EZRMEE20 min LIEREREEGY. 75N i LINC00319 k¥
B AL AL 400 L JE 1L 35 5 95 35 L 2210 . e
P F A YR A T R A KB 500 uL. 41 i e
T 37 °C WEFE 6 h J5 U4 by fif o 4 B IR AL Ak SL P {8 <0.001
F% 48 h, ¥EYLZE Y JE L H PBS e dn i, ) AL A 15 o ros
400 pL 1 X 2L, T2 0 T 2% 60 min, B H P<0.001
50 pl 2RO A 2= 4R 96 FLAR . K om A 0k . o
50 L. 2 K B 32 S B TR T 0 S B A 9 L s
R E . BHEE A 50 pL W5 9O Kl R N L
T PRI 5 Ja h I L 3% .
1.4 St d5vk B SPSS 17.0 i3t #4440 #r e L
B, tE VR RCR ¢ ke g L EE R I Y T 22 ¢ g - =
LINCO03 194H X} 71k &

Sy s AH & 43 B R JH Spearman FAH IR, P<
0.05 HZEFAG I =E L.

2 & S

2.1 LINC00319 TEM IR IZ 5 H 8 S 40 M vh i R b
e Holg K & X i ik gRT-PCR & W % #H.
LINC00319 TEMIRIZEREA K KEs iy Rl m T
EH R M NFs, 23 A 5% E L (P<
0.05), WK 1,% 1, i#—2P Rk Spearman FkHHC
PEB R JEIR S b LINC00319 13235 KF 5
T8 BFHE IR T 22 5 2 (vancouver scar scale, VSS) 1F
Iy B EIEM X (r=0. 794, P<C0.001) , WAl 2,
2.2 LINCO0319 H P i [ 21 Mo B AU f A 2 43 il
PL si-NC #l si-LINC00319 % ¢ KFs, qRT-PCR %5
REIR, 5 si-NC 4 A1 [, si-LINC00319 &b H 1) 4
il b LINCO00319 kK- 1 35 BEAK , 22 5 A Ge 12
B X (P<C0.05), L% 2,

15 ek

10

LINCOO319AHX ik &

o M

EHER IRIEHE
B 1 LINCO0319 EMREEHARETRIE
Significantly upregulated LINC00319 in keloid

0

Figure 1

tissues

2 WIREEHER P LINCO0319 MRIEKTES vSS 45
HIHE K5 AT
Figure 2 Correlation analysis between LINC00319 expression
and VSS scores in keloid tissues
& 2 si-LINC00319 F /5 KFs i LINC00319 A5 ik 7k F
Table 2 Expression levels of LINC00319 in KFs following
transfection with si-LINC00319

(n=3,7 +s)
20 51 LINC00319 7K
si-NC 2 0.9840.05
si-LINC00319 21 0.3940.02
t {8 18.760
P1{E <0.001

2.3 FiFE LINCO00319 %t KFs MEFIRE ST 52 N
FRIT LINC00319 35 T XF KFs 3 54 (%) 5% W , 78
40 Mo 4 B Yy si-LINC00319 Fl si-NC, 2R
CCK-8 A6 0 240 L 3 7615 00 . 245 R W, B I () 22
K, 2 40 OD {H ¥ 5 2 7w ¥, % LINC00319
JE A ) OD % si-NC 21 8 2 B A%, 41 18] L i o
[E] 41« i S BEAERZ R A G E X (P<
0.05), W% 3,

2.4 LINCO00319 JLERX} KFs # 1A m =l al
PRLA S I 25 R WO, @B LINC00319 5 KFs 14
ToRE si-NC H B EF T, 2 R A G2 L (P<
0.05), WK 3,5 4,

25 LINC00319 5 miR-199a-5P %5 & i & 43 by
St — B 3E LINC00319 J& 75 5 miR-199a-5p Z
[ A AE B R R M8 T AL LINC00319 Bf Ak
A (wild type, WT) Fl1 5 48 # (mutant, MUT) J¥ 5
B GP-mirGLO i &5 Ji kL, I 43 5l 5 miR-199a-5p
mimics FEHE YL, BRI KRG LWL R K, 5
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miR-NC 20 #1 ., miR-199a-5p
LINCO00319-W'T 40 M (1) 2 6 16 1 i B AK . 2 7 A

mimics ZH

Ziit2E A L (P<<0.05) . LA 4.3 5,

% 3 LINC00319 P& Xt KFs 1 38 #E 71 i 3 1 4E A
Table 3 The inhibitory effect of LINC00319 knockdown on the proliferation of KFs

(n=3,x +s)
21 51 oD fi
0h 48 h 72 h
si-NC 41 0.3240.01 0.4940.01 0.68+0.01 0.80£0.01
si-LINC00319 £ 0.3240.01 0.3420.01 0.5020.01 0.59240.01
2 ] FAi=7.097 P {H=0.049
HiF 4[] F {§=22.379 P {§<20.001
2 [R] - B ] F {{=234.847 P {<<0.001

4
< -8

[ o
24 o

1n?
o

101

wd W n?

3 LINC00319 i B Xt KFs Ji T B % 1
A.si-NC 41 ; B.si-LINC00319 41
Figure 3 Impact of LINC00319 silencing on apoptosis in KFs
& 4 LINC00319 LB X KFs I3 =K %2 0
Table 4 Impact of LINC00319 silencing on apoptosis in KFs
(n=3.7+s5.%)

el TR
si-NC 41 9.6941.22
si-LINC00319 41 30.58+£2.48
t 8 13.103
P{H <£0.001
LINC00319 WT 5’-tgcCUGG-AGUCAAAACACUGct-3

LT Il
3’- cttGUCCAUCAGACUUGUGACce-5’

miR-199a-5p

& 4 LINC00319 5 miR-199a-5p Z BRI 45 A& il &

Figure 4 Binding sites between LINC00319 and miR-199a-5p
F5 BEMBEAEEEET LINC0319 5
miR-199a-5p W E{EH
Table 5 Interaction between LINC00319 and

miR-199a-5p using dual-luciferase reporter assay

(n=9,x *5)
21 51 LINC00319-WT  LINC00319-MUT
miR-NC £ 1.0040.03 1.0040.02
miR-199a-5p mimics 41 0.55+0.01 1.0140.02
t 18 46.214 0.616

P i <<0.001 0.547

2.6 LINCO00319 i #f 78 miR-199a-5p AY ceRNA
EVE R IR 2 9% vk B qRT-PCR &5 5 £ B, miR-
199a-5p £ KFs R E U B AL T NFs, 2 5 A 41t
L (P<C0.05), W 6, HE—HFHLK PR,
TEVLER LINCO00319 ik )5, miR-199a-5p ) #% 57K
FHHE BT ZERASIEE L (P<0.05), g7,
DRE R 52 S50 7 L BEIN ] SE 4, 4 20 OD {H 3 2 &
W T v Ea e, si-LINC00319 2 KFs FO B 58 6E ) i 2
W& A%, 4K Tfii. 78 si-LINC00319 5 miR-199a-5p
inhibitor 2L [A &6 YL iy 2514 F L i i OD {H 52 5 si-
LINC00319 21 & & 1 4[] B 50 0m) C L |) B
A HEAEHZRA S FE L (P<<0.05), I3k 8.

&z 6 miR-199a-5p £ KFs B &KX K F
Table 6 Expression levels of miR-199a-5p in KFs

(n=3,7 *5)
21 51 miR-199a-5p 7K F-
NFs 41 1.0940.07
KFs 41 0.68+0.02
¢t 8 10.348
P {H <20.001

% 7 LINC00319 TiF 3t miR-199a-5p ik A% M
Table 7 Effect of LINC00319 knockdown on

miR-199a-5p expression

(n=3,x +s)
21 51 miR-199a-5p 7K
si-NC 41 0.9440.06
si-LINC00319 £ 1.81+0.05
¢t {8 19.750
P1{d <0.001
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% 8 si-LINC00319 5 miR-199a-5p inhibitor Bk & F £ 3¢ KFs 18 58 i& {4 A9 5 1
Table 8 Impact of co-transfection with si-LINC00319 and miR-199a-5p inhibitor on the proliferative activity of KFs

(n=3,x7 ts)
- OD {4
0 h 24 h 48 h 72 h
si-LINC00319 41 0.3240.01 0.34+0.01 0.49+0.01 0.5940.01
miR-199a-5p inhibitor £ 0.3340.01 0.5040.01 0.9140.01 1.09+0.01
si-LINC00319+miR-199a-5p inhibitor £ 0.3240.01 0.4340.01 0.6840.02 0.7940.02
2 [ F {=2.955 P ff=0.043
i 1 18] F f=40.927 P {£<C0.001

Y1) « I A )

F {li=205.476 P {<C0.001

30 ®

TR IR 92 95 (0 Lo AR 5 % L e PRIB T ROR AN
Yy R G RN TR E R R AR T B 4
FHEYFRARNRFE KR R ZE A S b &)
Z R S FRIA M g S 5 AR g i RNA , Fo5E i i 455 240
MR 58 T IR R R AN M AR 3 A R, B SRR IE
FERY R B A2 Liang 251 38 33 IncRNA WS
R T B BRI 2 R 5 R kA1 4, B
1 731 4~ IncRNA E.782 4~ IncRNA F i, #&/5
e RNA "2 2 5 H &4 KR, Duan
0T — 25 37 RNA-seq 5 miRNA-seq # @ T
TRIRIZ e S ceRNA M4 38R T 24 WY
RS

LINC00319 fii F AN 4L A4k 21q22.3, J& IF 4
i RNA, il 2 2 115 4 05 D RE , 76 22 F O 1 ko v
HA i s oE oy M D s | oR©Y
LINCO00319 =% 22 v F 41 il [t , 3X — 43 A3 R AiF 2k 7
HHAE# @ ceRNA PLHIJH#E miRNA JIGE HIfE .
TE UGN H 9 L, LINC00319 3 i W Bff miR-423-5p f#
BRI NACCL 4 40 1, 42 i 240 i 39 5 iE 7% 5 =
72 E T, HAE N ceRNA Wt miR-335-
Sp.iFTi Bl ADCY3 3Rk . 15 56 i J6 200 M 344 5% 55 %
FERE 1), ARBFSE R B, LINC00319 75 I 92 75 24
21 KFs 8 % FE. VSS PE41F M il R &
R PR R ™ R VT AS TR L A E BT 2 A
Al AE SRS B 45 R L LINC00319 # 2 3k 7K F
5 VSS P B IEAR G R H AT RE S SRR IZE 1
KR 5 I PR R WA G . AR S
SERRW], TR LINC00319 B34 1] Ml KFs
BasE I R P T, dE— 20 4R LINC00319 78 i K
SR RS R R R REEREEMN ., hit—2
) B LA ML) AR 9F 52 30 o R 2€ o R Tl 4 45 50 50
WESZ LINC00319 A 5 miR-199a-5p HIE45 4.

miR-199a-5p &2 — R A BT Z AW EDN
miRNA, & 5 Z Fp A4 3 Ko 30 B2 09 % . Liu

At oy g 98 T % I, miR-199a-5p 1 3 &of #1 |4
NF-«B1 & & Ml 40 o 54278 . Li 50 7E Mg
& B miR-199a-5p ik B 3 FEAL, Hoad &350 @
i #0E Caspase-3 #Hill I jz [a] R b A B B,
7T 40 44 0 LR B8 S5 0= 2 . AE B R v, MR D T 4
S VB I A MAMA B A miR-199a-5p, A 3@ 3 #1 [ SOX4
S DR A ok JeE A0 e ) 1 S 4 2B . AR AR /Al
Jifi &% B, miR-199a-3p/5p il i 0 [ Rheb, I
mTOR 38 [ 5 , 3 1 BE W7 b e i) 28 4 A e
ARTFFE & B miR-199a-5p 7£ KFs Hlg LKA . i
g fE LINC00319 1] & 2 Iy H 35k #8/R — % 1 fig
FETE A 6 R, ThRE IR & L 0 ik — 2 k1,
miR-199a-5p #1117 7T i 2 36 5 LINC00319 & %
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