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[ Abstract] Objective: To investigate the expression and function of hnRNP F in head and neck squamous cell carci-

noma (HNSCC). Methods: The expression of hnRNP F in head and neck squamous cell carcinoma was analyzed in
TCGA and Oncomine database. The relationship between hnRNP F expression and disease-free survival in HNSCC
was analyzed in chioportal database. CAL-27 cells were transfected with anti-hnRNP F siRNA or non-specific
siRNA. The growth curve of cells was analyzed by cell counting. Results: HnRNP F was overexpressed in HNSCC
patients. Patients with high expression of hnRNP F showed significantly poorer disease-free survival than those with

low expression of hnRNP F. Knockdown of hnRNP F significantly inhibited CAL-27 cell growth. Conclusion:
hnRNP F may play important roles in the development of HNSCC.
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Sk 20 85 R 4l i 9% (head and neck cell carcino-
ma, HNSCC) J& — B WL By Jas 5iE . F1 6 95 1R 40 i o83
(oral squamous cell carcinoma, OSCC) /& HNSCC
) — D FEEER, A W E A F(hetero-
geneous nuclear ribonucleoprotein F,hnRNP F) &
Fi& RNA Al 8 95 42 i 952 A 1 8 T A 2 — A% b
#% % 1 Cheterogeneous nuclear ribonucleoprotein,

hnRNP) F#H 4 hanRNP F/H W25, hnRNP F/H
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hnRNP F  RNA splicing

% 4% hnRNP F, hnRNP H, hnRNP H’ #i
GRSF1, X EH# M L4 A& RNA 1 G X
(G-tract, & 3 PMEE Z W IELS R S IER) . A0
FELE R R hnRNP F 1645 i 9 b 2k 1 w0 50
JE 9 % JE A = 0 hnRNP F #£ HNSCC iy 353k
5IRe A, BEEAFSE S5 R B8 hnRNP R %
BB T 1 i v Rk B L OR S 0 RE  R A )
FEE L AT ) 22 H A9 233 hnRNP F
£ HNSCC Wiy aRiE FTIfE .
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Program (TCGA) ¥ & A 1 1 5k 4 i )y 1) 25
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DA SR AS 1) 5 AR SR AR I 9 56 R R k7K F . TCGA
$04% B sf HNSCC /9 hnRNP F 1 2 ik 7K 7 $c s A
TEZ TSVAb 48 FEAR 1S . G 3LA 44 6] 1E & 202U
520 15 frbJed 20 SRR A L v AT A A TR IR R AR
392 1], F Oncomine U4 & X} 9 T W 5% (Cromer
Head-Neck.,Estilo Head-Neck.BMC Cancer . Ginos
Head-Neck, Kuriakose Head-Neck, Peng Head-
Neck, Pyeon Multi-cancer, Talbot Lung., Toruner
Head-Neck,Ye Head-Neck) B hnRNP F A9 & ik 7K
V54T Meta 43 #7 .

1.2 YHME % 32 A/ T4 RNA (small interfering
RNA,siRNA) # 4 CAL-27 4 g /& OSCC 4 i
F L 5 YOI 4 L (Gibeo 22 ®]) 1Y DMEM #5 3¢
# (Hyclone A EDKi#% . £ X hnRNP F ) siRNA,
Bl siRNA-1 #1 siRNA-2 197 51 43 3] J2& : GCGAC-
CGAGAACGACAUUU Hl GGAAUGUAUGAC-
CACAGAUAC, JEFF 5tk siRNA iy i 3 2% ] 2
fit . ¥ M Thermo Fisher Scientific 2% &) B9 Ua 8, A
Lipofectamine 3000 ## 20 nmol/L ) siRNA %% jt
CAL-27 4 ffl, LA 48 h B [a] B 25 40 L 5% 9 2 K
SIRNA, IFFESR 1 UCHE G5 Y 48 h FT 96 h BEAT 4A /g
TG WE B

1.3 Western blot B Aiig 8 HEEATE 10% /)
e B TR - R TN Tt Y 5 FL UK (sodiume do-
decyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) 73 . F ED I R 4T 4 2 58 I, 5 4 5
UK 22 22 /I 2 1 3Rk, I TR A/ BBt
hnRNP F $i& (Santa Cruz 28 &) 3R H 13 Ak Py i
(horseradish peroxidase, HRP) #ric B9/ Bl 1gG
454 8 1 (Santa Cruz 24 ")) #l HRP b5 ic 094t WL 3h
HH (actin) HLiA (Sigma 2 FD .

1.4 %iilb24r#  haRNP F 78 TCGA $d i
HNSCC 4 ZUHIIE 4 iR 412U /9 3235 7K F 20 A Al
AR 2 ] FE BRI ¢ K5, JO0s 26 A7 10 A0 Ei s
SE R T chioportal 1E £k s % , % F Kaplan-Meier
240 M1 hnRNP F 55346 35 AR R 35 35 09 Jo i 4= 17
R ES,

2 &R

2.1 hnRNP F 7 HNSCC Hiyskis  HERATIE
BT TCGA B4 FE vh HNSCC 01 1E & X i 1 41
hnRNP F £ 357K ¥ 22 53, 45 3R 7R i g 4 41
hnRNP F Ay AR R IE K2 (4994 +194) , 1E# 4H
ZUh hnRNP F 1R KK (5502 £66) . i
hnRNP F 19 £ 5K F 8 % & T 1IEH A8 (P <

0.05),#£/5 hnRNP F 7] f 5 HNSCC #3&, I & #%
PEIEVE .

A SCAE Oncomine EUH FE 434 17 9 TAF5E 1Y
12 A>T HNSCC FIE# X A 2 hnRNP F 1Y

FIRIK- o BT A 8 WAk A F 5 9 hnRNP F

ik A B EFHE (P<<0.05, KT 1.2 %), 54
13 AN R4S t HNSCC 4418 hnRNP F 33k
AKAF B T IE H X R AU MR & 0,003, IESE T
hnRNP F 78 HNSCC th &2 5 # ik,

A 3L AE 28 cbioportal % #E FE 4r M T
hnRNP F £ ik 5 TCGA ¥ b HNSCC B %
f A A7 B ) A 6 3R L 45 R R B hnRNP F & ik KF

B EBEE =60 LR EFREEET haRNP F
AR E (1 =323,P=0. 0336, 1), 4/~ hnRNP
F B & #IRRE S B A A B TS 40 56, Rk — 25t

B hnRNP F 0] fig 26 HNSCC ) & J& H & # 2 ik 1
H
Logrank Test P{E=0.0336
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Fig. 1 The relationship between the expression of hnRNP F and
disease free survival in TCGA head and neck carcinoma
dataset.
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Fig. 2 The effect of hnRNP F knockdown on the growth of

CAL-27 cells.
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L 2 3 2.2 hnRNP F 7£ OSCC

bRy IIRE AR OSCC
paciin WD MR W /1 R CAL-27 i, il
1:siRNA-1;2:siRNA-2; siRNA Il i} hnRNP F 11y
3. siIRNA-NS FEIR AR S R A i ) A=
3 Western blot #l siRNA |, 25 5 % 31 5 X} R siR-
il hnRNP F 35 55 0 NA # I, 2 5F hnRNP F-
Fig. 3 The knockdown effi- _ponr o ANE G CAL 27 4
JiL A K WY U 18 (P <
0.05,# 2), Westernblot
K4t 5 8 7R 2 4 hnRNP F #9485 3 P siRNA # ]
DL R AIE CAL-27 41 i) hnRNP F 19 2 [ %3k
AKFC(E 3) . PLES5RAE7R hnRNP F 7E OSCC 4 i

hnRNP F

ciency of hnRNP F was analyzed

by western blotting.

FAERK P HAEEEH.
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EAZ AW IR AL S A0 B AN S . B
SR P AE TR mRNA 206 N & 7 59 Bk A 5B IE &
AE 4 A 2 1Y L mRNA, (A 5P RNA A
227 35 2 75 2 DT AT LA 4 it 22 Fh D) BEAS W] A9 26 11
R Z2 WF 5 R R W AE 1Y 7 AR AR i 5 RNA |1y 7] 242
SRR UIAEOCT . RNA A A] 48 B 32 32 %L fh l 4%
BRI P 0 . AT FRATT R BT A Y T e 22
(R /K5 2 BR B9 32 A F 3 (serine and arginine rich
splicing factor 3, SRSF3) X} K F #H K L J& 5
(sperm-associated antigen 5,SPAG5) 4+ 3 Fi
hnRNP L xf CD55 & 5 7 1Y a] 22 57 42 #9304 42 41
FHEATBF 585, 9f % B hnRNP L. hnRNP Al il
SRSF3 % 3 7E OSCC w5 3 5 %3k L I A i it
JERE %2 E KRR VE A . hnRNP F Jg 82 fY 7] 45 5
PR YE N F . Tyson-Capper %17 % B 78 7L Ji 98 40
g hnRNP F ] DURUCH & 89 £ 98 £ 5 — i fie 32
6L 2 B B 15 -1 (myeloid cell leukemia-1,Mel-1)
HMELT 2 BB 4 IR A T A BT TR Mcl-1L R
B 2 3%, hnRNP F 8 7] L 45 & DNA. Ghosh
4R hnRNP F 454 #) Bel-2 &4 A F (Bel-2-
modifiying factor, Bmf) & [H 85 3 X, 7] Bmf
KL DR F8 2 s o AT 10 1t 3 B s e T i A AR 4 i
MPHT:, XSS R 278 hnRNP F 545008 121F
AR, A WFFEA R AR hnRNP F 8 F 7545
AR B &R RAY . (B4 K haRNP F 76 4
M2 e B 98 3 B D . A WF 5T Ok RS I e R R
hnRNP F £ EKF 83575 0 5 8 #F i HUs 2
7K 56 L 1T H AW H hnRNPF #9235 8 3 04 17 B

TR A LI 1 B8 . Goh %1 5 BLAE AR iR 4R
Mo it Fe ik hnRNP F AT DU F 40 1 (0 386 4 . A fF
58 & B hnRNP F 7£ HNSCC 4141 5 i i/ £ 3k,
JF5 8 B IO A A R 2 U O Ml OSCC 41 i
ik hoRNP F 5 40 M 59 A= K 52 3 1 B2 60 4 il
#27% hnRNP F 5 HNSCC 1 & 4: & % VI A5G, 42
7~ hnRNP F BA HZ 1 U)fE.

S % 3k

[1] Balasubramani M, Day BW, Schoen RE, et al. Altered ex-
pression and localization of creatine kinase B, heterogeneous
nuclear ribonucleoprotein F, and high mobility group box 1
protein in the nuclear matrix associated with colon cancer
[J]. Cancer Res, 2006, 66(2): 763-769.

[2] YuC, GuoJ, Liu Y, et al. Oral squamous cancer cell ex-
ploits hnRNP A1l to regulate cell cycle and proliferation [J].
J Cell Physiol, 2015, 230(9) . 2252-2261.

[3] Jia R, Zhang S, Liu M, et al. HnRNP L is important for the
expression of oncogene SRSF3 and oncogenic potential of oral
squamous cell carcinoma cells [J]. Sci Rep, 2016, 6: 35976.

[4] Radhakrishnan A, Nanjappa V, Raja R, et al. Dysregulation
of splicing proteins in head and neck squamous cell carcinoma
[J]. Cancer Biol Ther, 2016, 17(2): 219-229.

(5] XUfi®s, A580, BTo%. SRSF3 8 #% M ks 41l i o SPAGS b
W 3 A AR PR AT ]. HEBEATGE, 2016, 32(1):
8-11.

Lo gk A, xI & &, XU #F , . HnRNP L 98 4% 0 )% 9 4i g th
CD55 W& T 7 WA S U1 R e ] ], HEE#DF5E, 2016,
32(10): 1006-1009.

[7] Tyson-Capper A, Gautrey H. Regulation of Mcl-1 alternative
splicing by hnRNP F, H1 and K in breast cancer cells [J].
RNA Biol, 2018, 15(12) . 1448-1457.

[8] Ghosh A, Zhao S, Lo CS, et al. Heterogeneous nuclear ribo-
nucleoprotein F mediates insulin inhibition of bel2-modifying
factor expression and tubulopathy in diabetic kidney [J]. Sci
Rep, 2019, 9(1): 6687,

[9] Nibbe RK, Markowitz S, Myeroff L., et al. Discovery and
scoring of protein interaction subnetworks discriminative of
late stage human colon cancer [ J]. Mol Cell Proteomics,
2009, 8(4). 827-845.

[10] Li F, Zhao H, Su M, et al. HnRNP-F regulates EMT in
bladder cancer by mediating the stabilization of Snaill mRNA
by binding to its 3 UTR []J]. EBioMedicine, 2019, 45: 208-
219.

[11] Goh ET, Pardo OE, Michael N, et al. Involvement of heter-
ogeneous ribonucleoprotein F in the regulation of cell prolifer-
ation via the mammalian target of rapamycin/S6 kinase 2
pathway [J]. J Biol Chem. 2010, 285(22): 17065-17076.

OR3egmi 8

(A5 8 #.:2019-06-05]





