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[HE] B HITKEIESTS RNA(LncRNA) /MZ1~ RNA 15 5 16( SNHG16) 38 11 miR-106b-5p/ 2 K
HEAZFIEIREN 1(PHFL) 3 45 B (CRC) UM B 5 AT ER AR B, ik SCifE R R A
H5 SN (qRT-PCR) Rl CRC ZH4 FH AR 1E 8 H 2 SR HME IR CRC 4l 3R (LoVo ,Caco-2 \HCT116 1 SW480) FliE
NG R 4R (CCD 841 CON) 77 SNHG16 . miR-106b-5p \PHF1 35, B SW480 £ i BEHL /20 Jy % HE4H si-NC
4 .5i-SNHG16 4 ., si-SNHG16 + inhibitor-NC 41 | si-SNHG16 + miR-106b-5p inhibitor £ . si-PHF1 20 . miR-NC 2 . miR-
106b-5p £H . miR-106b-5p + pcDNA #H . miR-106b-5p + pcDNA-PHF1 #H. % J] qRT-PCR # Il £ ZH SW480 4 it o
SNHG16 .miR-106b-5p F PHF1 B3 ik7KF-, MTT 2 | i 240 L AR F1 Transwell 125 43 51460 SW480 21 fifd (19 3% 5 | 4
o B HEZZRE 1, WO R IR 5 5 N 523 36 F SNHG16 , miR-106b-5p F PHF1 22 [A] (AR HAE . Western
blot #:3 PHF1 (ZE /K, &R  SNHG16 Al PHFI 7£ CRC 4141 F1 40 i vh &5 32 35, miR-106b-5p Ik ik (P <
0.05), ¥EFFE SNHG16 Fikfi 1) SW480 AHMIHFF THEJL S5, SNHG16 By T IFEAR T SW480 4R MY sE 1T =
78 MRt T SW480 AMAERIHAT (P < 0.05) . miR-106b-5p Al 5 SNHG16 AHTAF I, Ho i 319K &2 T2k SNHG16 %
SW480 41 ik A VEFH (P < 0.05) . PHF1 J2& miR-106b-5p FI$E &5 TR PHEF1 A] 411 ] SW480 4 fifd i1y ik Ji& ( P
< 0.05), PHF1 i FRiXMKE T miR-106b-5p Xt SW480 £ Jifd i J& iy # il /E FH (P < 0.05) . SNHG16 3@ 3 T i miR-
106b-5p {2 SW480 4 /I PHF1 Y5R35 (P < 0.05), 451  LncRNA SNHG16 il i #8148 #5145 miR-106b-5p/PHF1
H{EHE CRC 40 RYIGFE TR AR 28I =,

[E4iE) 45 B /M2~ RNA 75 34K 16;miR-106b-5p; BWAE A XSS E A 1T
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LncRNA SNHG16 regulates the proliferation, apoptosis, migration,
and invasion of colorectal cancer cells via the miR-106b-5p/PHF1 axis

ZHAQ Jiangang, ZHAO Guangyuan, BAO Shuangzhen, LIU Yifen"
(Hengshui People’ s Hospital, Hengshui 053000, China)

[ Abstract]  Objective To investigate the effect of long non-coding RNA ( LncRNA) small nucleolar RNA host
gene 16 (SNHG16) on the proliferation, apoptosis, migration, and invasion of colorectal cancer (CRC) cells via the miR-

106b-5p/PHD family finger protein 1 (PHF1) axis. Methods The expression of SNHG16, miR-106b-5p, and PHF1 in
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CRC tissues, adjacent normal tissues, CRC cell lines (LoVo, Caco-2, HCT116 and SW480) , and normal human colon
epithelial cells (CCD 841 CON) was determined by quantitative real-time polymerase chain reaction (qRT-PCR). SW480
cells were randomly divided into Control group, si-NC group, si-SNHG16 group, si-SNHG16 + inhibitor-NC group, si-
SNHG16+ miR-106b-5p inhibitor group, si-PHF1 group, miR-NC group, miR-106b-5p group, miR-106b-5p + pcDNA
group, and miR-106b-5p+pcDNA-PHF1 group. The expression levels of SNHG16, miR-106b-5p, and PHF1 in SW480
cells were detected by qRT-PCR. The proliferation, apoptosis, migration, and invasion abilities of SW480 cells were
detected by MTT method, flow cytometry and Transwell method, respectively. The interactions between SNHG16, miR-
106b-5p, and PHF1 were verified by dual luciferase reporter gene experiments. The protein level of PHF1 was measured by
Western blot. Results
(P < 0.05), in CRC tissues and cells. SW480 cells with the highest expression of SNHG16 were selected for a
transfection experiment. The down-regulation of SNHG16 reduced the proliferation, migration, and invasion and promoted
the apoptosis of SW480 cells (P < 0.05). MiR-106b-5p was able to interact with SNHG16, and its inhibitor restored the
inhibitory effect of silencing SNHG16 on SW480 cell progression (P < 0.05). PHF1 was a target of miR-106b-5p, and
silencing PHF1 inhibited the progression of SW480 cells (P < 0.05). PHF1 overexpression restored the inhibitory effect of
miR-106b-5p on CRC cell progression (P < 0.05). SNHG16 promoted the expression of PHF1 in SW480 cells by down-

SNHG16 and PHF1 were expressed at high levels, while miR-106b-5p was expressed at low levels

regulating miR-106b-5p (P < 0.05). Conclusions

LncRNA SNHG16 regulates miR-106b-5p/PHF1 axis by targeting to

promote the proliferation, migration, and invasion of CRC cells and inhibits apoptosis.
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2t H W9 ( colorectal cancer, CRC) EL i Ay A
O B — R DL, Lk R G HE g
2018 AFBRHTHY CRC L 180 T3 491, K f 5 Al
FET- 3430 o AH RS = R — ' S LA
ok, 7E CRC W TR 2 Wi Fa YT J7 T U 1 i 35 3
JEST, BRI, T CRC R HLEI & 2%, I 5 4R A7
RABRARL Y UL, BB CRC 14> FHLH, &K
16T CRC BB A TEJEbE . pFFE R KakdR g
5 RNA ( LncRNAs) #1 microRNAs ( miRNAs) 7£ CRC
R R v R A DAy o i DR A g R DAL 0 4 4 e 4
B ARZE JATS MBS, MELT RNA 45 236
16( small nucleolar RNA host gene 16, SNHG16) B2 #{
UEBHPEVE 2298 0 v e e 3k, AL F5 JF 4 Mg | B A
AR AR T . [WIRE, Li %Y R 9 SNHG16 TE
CRC hiain, B9 CRC BHBUS ARG, 1k
b, —EEFSEIESE SNHG16 5 CRC 34 5H | 5 75 56
MR REAT N BB AR A 06 SR, H R
KT SNHG16 ##% CRC BEJE > T LI B 580
5K SNHG16 il i 44 miR-106b-5p fE 7
EshioR A K I AT A 2 R B FE CRC
EJ R R AEE T M TEWE 5T, T3 Ak, HT A 2 A5 B
TR miR-106b-5p SR MAE AR KIS HA 1
(PHD finger protein 1,PHF1) fF/Ef a1 455 KR, PR
1M miR-106b-5p REFFiE iF 4% PHF1 FRik52 0 CRC

iR H AT AN WE #E . AR WF50K 51T SNHG16 78
CRC i@ ifEH K H 5 miR-106b-5p/PHF1 i1y
KF K CRC R aIRYT SR ALH Y AT g

1 #RFTEE

1.1 st
11,1 ZH

CRC #Hfi % (LoVo . Caco-2 . HCT116 FI SW480)
FIER N&5 M b B 41 (CCD 841 CON) W H 1
BRI RA A
1.1.2 HEUWER

AR 2020 ~ 2021 4505 il b [l B - B2 Be 03
AR AR YT B 100 4] CRC 83 19 e 41 21
AHEBIEH AL, b AR & TR AT RAF, i
B B AE R B D, A 55 7 58 22 0 il 3 [ s A
VR BE AR 3T 51 2341k fE (202001003)
L2 FERFSMNE

SNHG16 F1 PHF1 (/N T4t RNA (si-SNHG16
F si-PHF1) B¢ BH 4 %1 BB (si-NC) , SNHG16 #1 PHF1
1 3K JFORL ( peDNA-SNHG16 il peDNA-PHF1 ) 5]
PEXT B ( pcDNA ) , miR-106b-5p 5 14 ( miR-106b-
5p) ,miR-106b-5p #il 5] ( miR-106b-5p inhibitor)
FCBF R B ( miR-NC 1 inhibitor-NC ) ¥ [ 7 M 8t
A= W2\ 713 RPMI-1640 ( 36 [H Gibeo A A, 445
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11875119 ) ; Lipofectamine 3000 #1 TRIzol i
(Invitrogen , 1t 5 ; L3000001 , 15596018 ) ; /7 #% 3 it
& Annexin V-FITC/PT 8 T4 3057 & AN o {1k
¥R OG (ECL) W W (b8 XA, #t5.
11119ES60 , 40302ES20 . 36208ES60 ) ; SYBR Green
F1 Matrigel \BCA #5354 & (db 3 & 3 E A W], it
5 :SR4110,356234 . PC0020) ; MTT 71 & . W5
F A R & (ST R S ab211091
ah287865) ; S 4% it (Jb 5w & B3 A | L5 .
MT0066) ; 3t PHF1 .GAPDH [1)—3t M3 it A Ak
PRI Y — Pt (DO RHERH AR A A, 5.
70R-33702 , 70R-32845 . 111-036-047 ) , ABI7500 %
g5 (L E R ALY RGN A 5 FlowSight 5 X 41 i
A (i BR 52N ) ;6XB-PC LR s ( F NS

FRATH]) .
1.3 SEWHE
1.3.1 Bt 7 Fik e

RPMI-1640 3% 32 il A 10% Ji 2F 1L ¥ | 100
U/mL 8 ZMO0.1 mg/mL #E5 R, TAMEET
37°C 5% CO, KR F 85 3%, i A Lipofectamine
3000 K BT A FEA% H IR B TURL B e YL 3] SW480 4
e, IR R Ay 4 A B4 si-NC 4] | si-SNHG16
4 . si-SNHG16 + inhibitor-NC 2 | si-SNHG16 + miR-
106b-5p inhibitor £ | si-PHF1 #H , miR-NC #H . miR-
106b-5p £ . miR-106b-5p+pcDNA £ . miR-106b-5p +
pcDNA-PHF1 4 ,

1.3.2  SEBE 5 A B 5% N ((quantitative real-
time polymerase chain reaction,qRT-PCR)

FH TRIzol IRX 4R B RNA i ki) &
i cDNA, I ABI7500 &4t , K H SYBR Green i
fb SNHG16 .miR-106b-5p #l PHF1 f7K -, ¥4 5%
PR o AE 95°C FHAEE 5 min, 78 95°C 78 15 s, 7E
55°C iR k 30 s, 7€ 60°C #Effi 1 min, 40 75 ¥R,
GAPDH F1 U6 g FE X IR, 51874n°F . SNHG16.
F 5’ -CAGAATGCCATGGTTTCCCC-3" ,R 5’ -TGGCA
AGAGACTTCCTGAGG-3" ; PHF1: F 5’ -CCATCTTG
TCCTGTATCACCT-3" , R 5’ -GAAATGAAACGGTCC
TTGTG-3’ ; GAPDH: F 5’ -CCACATCGCTCAGACA
CCAT-3" ,R 5’ -ACCAGGCGCCCAATACG-3" ; miR-
106b-5p: F 5’ -TGCGGCAACACCAGTCGATGG-3" , R
5’ -CCAGTGCAGGGTCCGAGGT-3" ; U6: F 5’ -CTCG
CTTCGGGCAGCACA-3" , R 5’ -AACGCTTCACGAAT
TTGCGT-3" , SRA 274 it S HAH N 2Rk K -

1.3.3 4y 1

K MTT K&l CRC 4038 48, 5% %% 24 h,
48 h .96 h J5 1) SW480 AL MTT W57 4 h, H
WL 5 2% WP ( phosphate buffered saline , PBS) 1%
Y5, A ZH GRS % 10 min, F 66
FETHIAE 490 nm AL B OERE (OD) {H, OD {H 548
MUTE SR IE L,

1.3.4  JdipA

Annexin V-FITC/P1 {8 T 45 i 28 551 &5 46 0 41 ffg
AT, R ARREIL)E B SW480 4L PBS HHT
BT WERIELOE T, BRI 23107 A4,
JILA 100 pL 1xBinding Buffer T 240l ;SR 780 5
uL Annexin V-FITC 1 10 wL PI, 5843R 2], ##5% 20
min, Il A 400 wL 1xBinding Buffer, {#%), & F K I,
1 he PR 3 =X 40 SRS 00 240 it 1) ¢ S A 5, PEA U
TR A AR
1.3.5 Transwell 22L&

KH 8 wm RARIRER BT Transwell Kzl , [
JEE Tk L Matrigel LLAS I 41 i 12 28, i £ ¥ L
Matrigel LA AAMEIERS . W AR F% UL 5 1 SW480 4l
Mi(2x10°/mL) , H6F 200 wL MA b, b
FEHTC ML R R, T I 2 580 500 L & S 5557
5, 24 hJE MEZRWAR, HZ R (1= 200
pL, T2 500 pL) & 30 min; # £ E & W, PBS 1%
VeJE BT 3~5 min, MIAZE YL 20 min; 57254
ik, PBS THDE 2 I, BT, fea , 16 BAMEE T 4
FUG , WEIETTEGE RS R R 22 40 M 1) B30
1.3.6 XICEREHR BT

Starbase3. 1 T.Hfiijill miR-106b-5p 5 SNHG16 |
PHF1 EE [ 45 6500 s . A miR-106b-5p 45 G fi
SR 28 AR 45 A 7 5 1) SNHG16 B A B (WT-
SNHG16) Fll1Z& 75 B ( MUT-SNHG16 ) 4% 45 2544 22
BWoEH A RGN\l G, [FH, WT-PHF1/MUT-
PHF1 #f¢ & 2 & 09 4 & 7 36 W # [ H
Lipofectamine 3000 #f [z & 2K 5 miR-106b-5p
B A1 miR-NC 55 YL 5] SW480 4il il v, 4 N
miR-NC + WT-SNHG16 #1. miR-106b-5p + WT-
SNHG16 £ .miR-NC+MUT-SNHG16 £ .miR-106b-5p
+MUT-SNHG16 ZH #l miR-NC + WT-PHF1 #H . miR-
106b-5p + WT-PHF1 £ miR-NC + MUT-PHF1 4 .
miR-106b-5p+MUT-PHF1 41, 48 h J&, >R F XU 6
BT X 7R G G A A H AR B B R
(DGR | LA TEAN 41 B 19 2 56 28 W TG 1 ( &k
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PN WFIE IR L/ 1 T DO R MO |
1.3.7 Western blot 73#7

FH 400 pL 7 PMSF 114 24 /i 2% whf 75 vK L 24
SW480 4 fitd 30 min, 41 MLIEE7E .0, B0
¥ LB BT . HAE EE T EIR T E 0.5 h,
FH BCA A 038550 G0 o ) 2 vk BE 45 o 2R 1 SR
it SDS-PAGE 4315, SR J5 56 # 3| PVDF i |, H]
5% MR A= WSBH T I, BT PHFT B9—3t (1 : 2000)
5 GAPDH( 1 : 5000) i —HT A 4°C i BB R, 4R
Jei PR 3 8 AL 9 B BR A9 — BT (1 + 2000) 5 5%
i, FH ECL VAT AR 5% | FH e I Tl 15 Ak B 2R 52
B H bR 4t 19537 AR EE(A
1.4 FitFEHE

SEYEE DA B AR 22 (x2s) Rn . R H]
GraphPad 5. 0 K HEATG 240 8T, I & AL ZUR
Je L 2 BB LR o K, 3 A A BRI R
T 2 AT A T L3R, - SNK-q R S04 740
N LLEE, P < 0.05 NZESAHGIFE X,

2 #R

2.1 SNHG16, miR-106b-5p, PHF1 mRNA 7
CRC HFHFRiIE

M 1 PR, 5AH40IE % 41200 L, SNHG16
PHF1 mRNA 7£ CRC iR 41 21 i 22 15 I S T o5,
miR-106b-5p B B &AL (P < 0.05), 4k, 5 CCD
841 CON 4ifEAH L , LoVo . Caco-2 HCT116 F1 SW480
41 s s SNHG16 ., PHF1 mRNA 7K 5 F i3, miR-
106b-5p K F0 F 3 (P < 0.05), W% 2, T+
SW480 4 Jifg ' SNHG16 , miR-106b-5p ., PHF1 mRNA
BY7KF5 CCD 841 CON U225, i Lh SW480
YU 42T RSB XT 4
2.2 miR-106b-5p 5 CRC #1#) SNHG16 777 48
EEFA

Starbase3. 1 T. H i I & /X miR-106b-5p 5

# 1 qRT-PCR & SNHG16 .miR-106b-5p . PHF1 mRNA
1E CRC A FRIE (x+5,n=100)

Table 1 Expression of SNHG16, miR-106b-5p, PHF1 mRNA
detected by qRT-PCR in CRC tissues

Table 3

2 21 Tissues SNHG16 miR-106b-5p PHF1 mRNA
e
1E %/ﬂf/\ 1.00+0. 12 1.00+0. 23 1.00+0. 35
Normal tissue
e 4H 411
HWE’E.L”‘ 3.17+0. 86 0. 510. 06 4.020. 71
Tumor tissue
13 24.990 20.614 38. 152
P 0. 000 0. 000 0. 000

SNHG16 HA B AN & AL, WWIE 1, 3R 3 IR,
miR-106b-5p+WT-SNHG16 2H it ¢ ) 25 il 1% 1k W 25
f&F miR-NC+WT-SNHG16 41 (P < 0.05) , i miR-
NC+MUT-SNHG16 215 miR-106b-5p+MUT-SNHG16
MM TR T B 25 (P > 0.05), It
Ak, SNHG16 i 3 i5 J5 miR-106b-5p & ik ik /b,
SNHG16 )5 miR-106b-5p k(P < 0.05) ,
W4,
2.3 miR-106b-5p inhibitor 1% £ SNHG16 &% X
CRC 21 A i R D %14 F

si-SNHG16 ZH 5 X HEZH (si-NC 41 AH [t , SNHG16
i [, miR-106b-5p & & TF 5, OD {H AT 47

Rz 2 RT-PCR #: SNHG16 . miR-106b-5p
PHF1 mRNA 7E CRC 41 & Y E L (x+s,n=6)

Table 2 Expression of SNHG16, miR-106b-5p,
PHF1 mRNA detected by qRT-PCR in CRC cell lines

Ci?lﬂﬂiiis SNHG16 miR-106b-5p PHFI mRNA
CCD 841 CON  1.00=0. 02 1. 00+0. 04 1. 00+0. 05
LoVo 4.79+0.45" 0.59+0.05" 3.78£0.63 "
Caco-2 4.98+0.52" 0.51+0.03" 3.89£0.56
HCT116 5.26+0.63" 0.45+0.04 " 4.03+0.72"
SW480 5.51+0.49" 0.39+0.02 " 4.21+0.69"

.5 CCD 841 CON H#, “P < 0.05,
Note. Compared with CCD 841 CON, " P < 0.05.

R 3 XEOCEBHAEFEAN CRC 40fd miR-106b-5p 5
SNHG16 FyAHEAEH (x+5,n=6)

double luciferase reporter gene in CRC cells

A DE G R B

15
e Relative luciferase
Groups ..
activity
B e ] Y
r.mR l\fC+WT‘ SNI—¥(716 4 1.00+0. 06
miR-NC+WT-SNHG16 group
miR-106b-5p+WT-SNHG16 4 N
. 0.48+0. 02
miR-106b-5p+WT-SNHG16 group
b N SNHC 6 4
rAmR N(4+MUT‘ SNHG16 21 10140, 04
miR-NC+MUT-SNHG16 group
iR-106b-5p+MUT-SNHG16 £
. b . 1.000. 07

miR-106b-5p+MUT-SNHG16 group

.5 miR-NC+WT-SNHG16 ZH b4, “P < 0.05,
Note. Compared with miR-NC+WT-SNHG16 group, * P < 0. 05.

miR-106b-5p 3’ uagacGUGAC----AGUCGUGAAAu

AL

WT-SNHG16 5" acaacCAUUGCUUUAGCACUUUu 3’

MUT-SNHG16 5  acaacGUUACCUAUUCGUGAAAu 3’

B 1 miR-106b-5p 5 SNHG16 [45 A1t 5 B 5238 731
Figure 1 Binding site and mutation sequence of

miR-106b-5p and SNHG16

Interaction between miR-106b-5p and SNHG16 detected by
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R W E WD AT AR IS 2 (P < 0.05) ;si- %4 qRT-PCR flll% 41 CRC 41z miR-106b-5p
. T 4 Fik(x+s,n=6)
SNHG16+miR-106b-5p inhibitor 21 s SNHG16_';E‘\ Table 4 Expression of miR-106b-5p detected by
si-SNHG16 + inhibitor-NC 41 *H e , SNHG16 IS i qRT-PCR in CRC cells of each group
75, miR-106b-5p .3 T FE, OD [HALEH 2285 413] Groups miR-106b-5p
PR Z T 4n e R (P < 0.05) , LA 2., pfggizrzip 1. 00+0. 03
%5, pcDNA-SNHG16 41 .
- e s pcDNA-SNHG16 group 0. 490.02
2.4 PHF1 WiREIME T CRC HMAIIEE T8, si-NC 4 | 0050, 02
B% {23t CRC HfsET NG gy o
si-PHF1 41 PHF1 19335 355 T X6 B A si- §i-SNHG16 group 2.26x0.15"

NC 40, 0D {HHEEH 222 40 M5 B k0 JH T 25 peDNA 41164, * P < 0.05; 15 si-NC 4LIL#E, *P < 0.05,
Note. Compared with pcDNA group, * P < 0.05. Compared with si-NC

A Bl
AR AN (P < 0.05) , ULIEI 3.3 6, group. *P < 0. 05.
si-SNHG16+ si-SNHG16+miR-106b-5p
inhibitor-NCZH inhibitorZf
pogiceii] si-NC4AH si-SNHG 164 si-SNHG16+ si-SNHG16+miR-106b-5p
Control group si-NC group si-SNHG16 group inhibitor-NC group inhibitor group

T
Apoptosis

Annexin-V-FITC

W' Wt e ) 10

Annexin-V-FITC Annexin-V-FITC

@ e

TL#
Migration

F
Invade

2 SNHG16 1 miR-106b-5p [T W+ CRC 40 AT FRE AR 38
Figure 2 Down-regulation of SNHG16 and miR-106b-5p regulates apoptosis, migration and invasion of CRC cells

5 SNHGI16 Al miR-106b-5p [ F JEJE#E CRC 40 HEE (x+5,n=6)
Table 5 Down-regulation of SNHG16 and miR-106b-5p regulates the progression of CRC cells

OD (490 nm) IRt REMNEE
215 F1-4
AL SNHG16 ~ miR-106b-5p OD value(490 nm) A HH@( %) Migrating cell ~ Invaded cell
Groups Apoptosis cells
24 h 48 h 72 h number number
X R ZH
1.00+0.03  1.00+0.02 0.36+0.03 0.73+0.04 1. 19+0. 15 6.87+£0.52  198.53+13.24 146.76x12.86
Control group
i- 4
sij\ll(\llcgr(ip 0.98+0.02 0.99:0.03 0.34+0.02 0.71x0.05 1. 16+0. 17 6.90+0.53  197.29+13.18 145.58+12.79

si-SNHG16 41
si-SNHG16 group
si-SNHG16+
inhibitor-NC £
si-SNHG 16+
inhibitor-NC group

0.46+0.03 "% 2.2320.12*% 0.28+0. 01 ** 0.35+0. 03 “* 0.51+0.06* 28.91+3.16"% 95.87+11.06 " 50.02+7.23 **

0.48+0.04 2.21+0.18 0.29+0.02 0.38+0.04 0.53+0. 05 28.75+3.12 96.93+11.12  51.26+7.28

si-SNHG16+miR-
106b-5p inhibitor £
si-SNHG16+miR- 0. 85+0.05%% 1.52+0. 15%% 0.35+0. 02%% 0. 62+0.03%* 0.98+0. 19%% 19.03+3.21%* 159.24+12.25%%100. 05+12. 34%%
106b-5p
inhibitor group

W SR L, " P < 0.05;5 si-NC 4%, *P < 0.05; 5 si-SNHG16 41 1L#EL, “P < 0. 05; 5 si-SNHG16+anti-miR-NC 20 [L#:, * P < 0. 05,

Note. Compared with control group, *P < 0.05. Compared with si-NC group, P < 0.05. Compared with si-SNHG16 group, “P < 0.05. Compared
with si-SNHG16+anti-miR-NC group, ® P < 0.05.
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2.5 PHF1 2 miR-106b-5p £ CRC F1HI$E =

Starbase3. 1 T Efii il & /K PHF1 5 miR-106b-
Sp FEAHEAERMALE (B 4) . R 7 B/, 5 miR-
NC+WT-PHF1 41 At , miR-106b-5p + WT-PHF1 4]
RIS R TS M W E BRI (P < 0.05) ;1 5
miR-NC + MUT-PHF1 41 #f] kb, miR-106b-5p + MUT-
PHF1 40 MM S BB EZ F AR (P >
0.05) , Ak, miR-106b-5p i F k)5 PHF1 323k
b, miR-106b-5p # X J§ PHF1 F ik m (P <
0.05), WLl 5 % 8,
2.6 iFFRiER PHF1 $%E T miR-106b-5p % CRC
40 e i R B9 I 4E A

miR-106b-5p 2 5 % H41  miR-NC 21 A [t

pagicee:y
Control group

si-NC4A
si-NC group

PHF1 &35 F5AIK, OD [HAERS (2 2850 B B /b,
FIT- 40 M B3 £ (P < 0.05); miR-106b-5p +
pcDNA-PHF1 #H 5 miR-106b-5p 41, miR-106b-5p +
pcDNA A AHLL, PHF1 W31 %5 OD [H AT (=78
Hom R EW L T4 R E WD (P <0.05), L
6.9,
2.7 SNHGI6 i# it i 28 WX Bif miR-106b-5p i #=
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si-SNHG16 21 5 X} 41 | si-NC #H [, PHF1
mRNA FIEE FI7KF-BH BREAIR (P < 0. 05) ;si-SNHG16
+ miR-106b-5p inhibitor #1 5 si-SNHG16 4. si-
SNHG16+inhibitor-NC £ It , PHF1 mRNA F1%E H
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Figure 3 Down-regulation of SNHG16 and miR-106b-5p regulates apoptosis, migration and invasion of CRC cells

£ 6 UUENY PHF1 P44 CRC AR (2+5s,n=6)
Table 6 Progression of CRC cells regulated by silenced PHF1

0D fH (490 nm o SR A% =12 gy )
) ) WA %) FRAIR - R
PHF1 OD value(490 nm) . Migrating cell Invaded cell
Groups Apoptosis cells
24 h 48 h 72 h number number
X B2
1. 00£0. 04 0.38+0.03 0.74+0.03 1.12+0. 18 5.06+0. 08 215.32+20. 31 139.35+17. 45
Control group
si-NC 4
. 1.01+0.03 0.36+0.02 0.72+0.05 1.09+0. 16 5.09+0. 11 213.28+20. 27 137.31+17. 48
si-NC group
si-PHF1 44 v v i it e v et
0.39+0.02 0.32+0.01 0.37+0.02 0.51+0.09 25.46+2.39 106. 48+12. 15 51.23+10. 16

si-PHF1 group

W SRR E, P < 0.05;5 si-NC HILE, *P < 0.05,

Note. Compared with control group, “P < 0.05. Compared with si-NC group, *P < 0. 05.
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miR-106b-5p 3’ uagacgugacaGUCGUGAAAu 5’

WT-PHF1 5> uucacacacacCGGCACUUUc¢ 3’

MUT-PHF1 5> uucacacacacGGCGUGAAAc 3’

4 PHF1 5 miR-106b-5p HYZE A7 15 K 5878 51
Figure 4 Binding sites and mutation sequences of

PHF1 and miR-106b-5p

X 2H
Control group

miR-NCZH
miR-NC group

miR-106b-5p group

PHF1

GAPDH 36 kDa

A B C D

. A: miR-NC 41, B: miR-106b-5p 41, C: inhibitor-NC 41, D.
miR-106b-5p inhibitor 2 ,

5 Western blot f:ill %21 CRC 4Hi/ifl b PHF1 #1133k
Note. A, miR-NC group. B, miR-106b-5p group. C, inhibitor-
NC group. D, miR-106b-5p inhibitor group.

Figure 5 PHF1 protein expression in CRC cells of each
group was detected by Western blot
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Figure 6 miR-106b-5p and PHF1 overexpression regulate the biological process of CRC cells

RT WIOCREMHR S IE KL IIESS PHFL #] LITE
CRC 4114 5 miR-106b-5p FHE A (x2s,n=6)
Table 7 Dual luciferase reporter gene assay confirmed that PHF1
could interact with miR-106b-5p in CRC cells

8 FFRIKAINH miR-106b-5p Xf
PHF1 Rk W52 (%+s,n=6)
Influence of overexpression or inhibition of

miR-106b-5p on PHF1 expression

Table 8

2151 ARG FR Rl I A A5 PHF1 %[
. . .. PHF1 mRNA X
Groups Relative luciferase activity Groups PHF1 protein
iR- - 4 iR-NC 4
miR-NC+WI-PHFI 2 1.000. 03 miR-NC 2 1.00£0. 11 1.000. 13
miR-NC+WT-PHF1 group miR-NC group
miR-106b-5p+WT-PHF1 41 miR-106b-5p 21 N N
* . 0.41+0.03 0.38+0. 02
miR-106b-5p+WT-PHF1 group 0.4520.02 miR-106b-5p group
i inhibitor-NC 4
miR-NC+MUT-PHF1 2 L 0040, 04 _ inhibitor-NC 41 0.99:0. 08 1. 00£0. 09
miR-NC+MUT-PHF1 group T inhibitor-NC group
. iR-106b-5p inhibitor 41
miR-106b-5p+MUT-PHF1 41 0.9740. 05 m p inhubitor 1. 86+0. 25" 1. 74+0.21*

miR-106b-5p+MUT-PHF1 group

F: 5 miR-NC+WT-PHF1 4{1b%, “P < 0.05,
Note. Compared with miR-NC+WT-PHF1 group, * P < 0.05.

miR-106b-5p inhibitor group

TE: 5 miR-NC 415, * P < 0.05; 4 inhibitor-NC 411242, *P < 0.05,
Note. Compared with miR-NC group, “P < 0.05. Compared with

inhibitor-NC group, *P < 0. 05.
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%9 miR-106b-5p Al PHF1 3 &5 A% CRC A H#E R (2+5,n=6)
Table 9 miR-106b-5p and PHF1 overexpression regulate the progression of CRC cells

OD 1H.(490 nm SN T A% S ik
21 ( 4 AT (%) L@ [BH # 1R 24 %L
PHF1 OD value (490 nm) . Migrating cell Invaded cell
Groups Apoptosis cells
24 h 48 h 72 h number number
X IR
0.99+0. 02 0.47+0.03 0.77+0. 06 1.16+0. 13 4.95+0. 08 236.59+14.43  162.64+16. 85
Control group
miR-NC 41
1. 00+0. 04 0. 48+0. 05 0.79+0. 08 1.18+0. 16 4.97+0. 11 235.48+14.39  160. 58+16.79

miR-NC group
miR-106b-5p 41
miR-106b-5p group
miR-106b-5p+pcDNA 2H
miR-106b-5p+pcDNA group
miR-106b-5p+
pcDNA-PHF1 41

0.37+0.02"% 0.25+0.02"% 0.39£0.03*% 0.49+0.04*" 24.38+1.62"% 114.56+10.28 "% 50.03+7.64"*%

0.39+0.03 0.27+0.03 0.36+0. 02 0.51+0.03 23.96+1. 54 115. 14£9. 67 S1.11+7.69

0.77£0.05%% 0.45£0.03%% 0.75+0.06%% 1.02+0.08%% 18.13+1.25%% 168.75+12. 14%% 107. 86+12.47%%

miR-106b-5p+
pcDNA-PHF1 group
T SRR, * P < 0.05;5 miR-NC 4114, *P < 0.05;5 miR-106b-5p 4114, P < 0.05;5 miR-106b-5p+pcDNA 14, * P < 0.05,
Note. Compared with control group, *P < 0.05. Compared with miR-NC group, *P < 0.05. Compared with miR-106b-5p group, P < 0.05.
Compared with miR-106b-5p+pcDNA group, * P < 0. 05.
10 ik SNHG16 Fll miR-106b-5p AJi#E PHF1 192634 (34 ,n=6)
A B c D E Table 10 Inhibition of SNHG16 and miR-106b-5p
‘ — i . can regulate PHF1 expression
PHF1 4 62 kDa 21531 PHF1 & [
PHF1 mRNA .
. Groups PHF1 protein
GAPDH . m 36 kDa X HEZH Control group 1.00£0.02  1.00+0. 02
: si-NC 4 si-NC group 0.99+0. 03 1.01+0. 04
YL AL X W 4. B si-NC 4: C. si-SNHGI6 #H: D: si- 4 ‘
A X4 B: si-NC 415 C: si-SNHG16 41; D si 5181\511:12(1}616 H 0.4740.06** 0.45+0.06""
SNHG16 + inhibitor-NC 41 ; E: si-SNHG16 + miR-106b-5p s group
inhibitor 7 , si-SNHG 16+inhibitor-NC 2H 0. 49+0. 04 0.4740.07

si-SNHG16+inhibitor-NC group

5i-SNHG16+miR-106b-5p inhibitor £
si-SNHG16+miR-106b-5p inhibitor group
T AL LS, TP < 0.05; 5 si-NC 4lHb#, "P < 0.05; 5 si-
SNHG16 £ L4, “P < 0.05; 5 si-SNHG16 +anti-miR-NC £ H %2,
*P<0.05,

Note. Compared with control group, *P < 0.05. Compared with si-NC
group, "P < 0.05. Compared with si-SNHG16 group, P < 0.05.
Compared with si-SNHG16+anti-miR-NC group, * P < 0. 05.

TR S (EFSE & B miR-106b-5p 7 Jih 9 v A 4
PRI ARIR] 7 A a7 e 200 bk 2n At g )

7 Western blot Kl 41 CRC 41l *h PHF1 115815
Note. A, Control group. B, si-NC group. C, si-SNHG16
group. D, si-SNHG16 + inhibitor-NC group. E, si-
SNHG16+miR-106b-5p inhibitor group.

0.78+0.08%% 0.75+0.09%*

Figure 7 PHF1 protein expression in CRC cells of
each group was detected by Western blot

3 g

AR 5E 22 B, SNHG16 7514 £ 36 e & —
FBTEM BUE LR . 78 CRC W, He 21 4 18
SNHG16 i i#f T CRC #F MM A K, AR
B & R MBFFT 45 - —%(, SNHG16 7E CRC A 4121
MM e %, TIRESCERIESL, SNHG16 [ T I8 #il
il TARSN CRC ML i fE . 5 SNHG16 7E HAth i
iE SO R AR T — 2, AT 45 L R, SNHG 16 78
CRC M & & & # 7 12 i 1 H., B ik, i B
SNHG16 7£ CRC " iy 43T HL6I A B T 3ATHF &6
J7 CRC WIHT %

LncRNA — fi5 5o ¥ 47 W FfF miRNA KA

HI A= 015 B 24 0 2] miR-106b-5p & SNHG16 )

H miR-106b-5p Feik i, i £ i i Al iR S
BRI Rk R, B 5T & B, miR-
106b-5p 7€ CRC "85 IE # ALK ik, i % ik miR-
106b-5p 1M CRC 40 Jifd f9 94 5 R 421272 Yang
2SI O miR-106b-5p Al figE2 5 T SNHG16 X
F kI AT . A AEFEHEN miR-106b-5p A
et B 5 T SNHG16 Xf CRC #kJ@ T, A5
HUAEH T SNHG16 78 CRC Ha] DL AE &5 W B miR-
106b-5p , 3 H. miR-106b-5p ik 3 SNHG16 TEA
MRS 52T ST — 8 AR s A R
7~ miR-106b-5p £ CRC T FIEFEAL, BLob, &
SLESEE R R, SNHG16 38 13 1 48 W 5 miR-106b-5p
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JEE CRC IG5 T BB ARZE, B, RATIE
S miR-106b-5p 7E CRC L BA M EH] . 1Ak,
miR-106b-5p FIHTEEAE A B T 3T 5 4 T i
SNHG16 {2t CRC #f &7 R A

T Wit SNHG16 3 32 1 25 W 5k miR-106b-5p
S0 CRC Y T Wbl , A8 i A= Y15 B2
T T miR-106b-5p #Y T Wi #E 4R, 45 R 278 PHF1
J& miR-106b-5p Y A AEHE 5, PHFI1 J& £ #i 3%
(PcG) FIGI— 51, AL & P FP 4 28 A e e, — A~
Tudor AT~ PHD F-48 , J& W15t 1% ] 455 1 56 [
AP N T, HEHGE , PHFL 343 Tudor 2544
BRI H3K36 me3, B3 [F] PRC2 7£ H3K27 = H %4k
FREEES . B4, PHFL 5 DNA #1654
*, E5 Ku70-Ku80 P AH H/EH , Ku70-Ku80 4%
45 DSB A, I AT REFE AN [R5 sy 3% 12 Fn 4 5 5 ]
AR E P R AR Y SOl 9T R, PHEL
FEFUIR R s S b B BRI AR
I ,PHF1 7€ CRC " IPE - ARIERE, 5 LR
TR —2, AW & B PHF1 7E CRC 1 LR
ik 78 CRC #F R il e s/ . ZE ML J7 1, ABF
ST 3 A S IR UE 5L PHFL /2 miR-106b-5p
MYEN AL, IEAR ,PHFL 19 555 R IX K E T miR-106b-
Sp 2L FIkXE CRC 40 g 344 58 RN 55 A% 10 0k 55 76, 412
it CRC Myt J&, F T B 4f 3b T % SNHG16/miR-
106b-5p/PHF1 B B D g 5C &, A WF R R A I T
SNHG16 Fl miR-106b-5p %t PHF1 7K1 800, 4%
SAUESE T SNHG16 3 3 ¥ 47 X miR-106b-5p 7%
PHF1 Y3815, X245 5835 T LncRNA SNHG16
YEM ceRNA 18 3 1 4% miRNAs 845 T #0513
KRR, F & T SNHG16 Xf CRC #EE ST,

AR HETHI R A — 1 Jm BR A . X5 T 41 A
Y BGFE T AN A AH O B 1 KPR 4G I AT DA gk —
B UEAIE 5T (%) 52 5 25 21 | 0 F B SR N A,
AR, AR BF5E & B miR-106b-5p 111 51 % SNHG16
SR 8 390 VR R 0 1Y, B O T BRI A At
miRNAs 25 17 SNHG16 X} CRC ik J& i) i ¥ | 75 2
E—HIESE

25 Ak ARBFE R & BL PHFL 7E CRC H i
Fik, H LncRNA SNHGI16 3 i3 W 4 miR-106b-5p,
JE¥E PHF1 223k ek CRC &, AT 45 5 0
T LncRNA SNHG16 5 CRC 43T &SR WL 56 & |
i CRC iR TR AL T I TE R A
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