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Abstract

Objective: To investigate the expression of RBM3 (RNA binding motif protein 3) in non-small cell
lung cancer (NSCLC) tissues and its relationship with clinical pathological parameters and prog-
nosis of patients. Methods: A total of 135 patients with NSCLC who underwent radical resection of
lung cancer in Department of Chest Surgery, Qingdao Municipal Hospital East Campus from August
1, 2014 to August 1, 2015 were collected. The expression of RBM3 was detected by immunohisto-
chemistry, and its correlation with clinical pathological parameters was analyzed by Chi square
test. The Kaplan-Meier method, log-rank test and Cox proportional risk model were used to calcu-
late the relationship between RBM3 expression and OS (overall survival) and PFS (progres-
sion-free survival) of the patients. Results: The expression of RBM3 was significantly correlated
with the degree of differentiation (P = 0.015), N-stage (P = 0.005), T-stage (P = 0.032), LVD (lym-
phatic vessel density, labeled with D2-40) (P = 0.039) and MVD (microvessel density, labeled with
CD34) (P = 0.035) (both P < 0.05). Univariate Cox regression analysis showed that the expression
of RBM3, tumor tissue differentiation, LVD, MVD, T-stage, and N-stage were the factors affecting OS
in NSCLC (P < 0.05). The expression of RBM3, the differentiation degree of tumor tissue, LVD, MVD,
and N-stage were the factors that affected the PFS of NSCLC (P < 0.05). Multivariate analysis using
Cox proportional hazards model showed that RBM3, N-stage, T-stage, LVD and MVD were the in-
dependent risk factors for OS and PFS in patients with NSCLC (P < 0.05). Survival analysis indi-
cated that the OS and PFS of patients with low expression of RBM3 were significantly longer than
those of patients with high expression of RBM3. Conclusion: RBM3, N-stage, T-stage, LVD and MVD
are independent prognostic factors for NSCLC. RBM3 may become a prognostic marker of overall
survival for non-small cell lung cancer and a potential target for the treatment of non-small cell
lung cancer, with a broad therapeutic prospect.
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1. 5|8

iR A'E Sy 4 3R A7 4R fo B (S R R 2 — [ 1], 7™ B A S NS By A fg B, bl /N R 24 7 85%.
TEABRFTA SR, i R N BCFRIAE T NEGEAL /S 56— AL GLOBOCAN 2020 #5387 A A7 A4 T %1,
2020 FABRF MR B2 220 75, HAEEHCREE R 11.4%, JETRGIZ) 180 J7, It iR AH oA
T2 18.0%. [l il &0 SR BE T2 4043 1) o5 43R 11 37.0%A1 39.8% [2].

e A T B 22 DR VE R 2 — o BT ARBR 61 NMER MG HE SR, T E v 5 17 %
A 10.0%~20.0% [3]. il FEEST FRAREF AR BULIT . GZEIT MELRTRIT S HAE/N it
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(1) 5 FEAAE 2R BEAE 2 W R T m i PR [4], RV B e B b I 9 F) b 0ot BRI - AR B, Ot
Bl /R R R A R R AR BN, AR HER B0V TE 7 FHLEID A R 78 /090 X e RO v 75 20T Lk
BHATIR NI A BT H GRS Wi Aia 7 ik, Rk — b i i R A& KR AR FA RS, 45
I H HTHIEFE 1 A

RNA 454378 1 3 (RNA Binding Motif Protein 3, RBM3)#& Danno %5[5]F 1995 £E & W AE AR L
(I ZH 2 cDNA SCPE R BLIT - RBM3 S Ll ik ) B ZLA RO 1, R mE IR RNA 456 HEH
FHERA, EREMRERNAE T ERREER . b, CiEy RBM3 a] (¢ 340 i 5 58 A 20 40 i 2E o
1k[6] [7]. BIZHIBEFLRI], RBM3 £\ K45 B8] [91AHT 51l 6] & (e i/ FH . RBM3 7E N5
HUE[10]s JRER DR 1], B AR [12], LA BRYE 3] EERE. XEHRERE, RBM3
RS TE % b N JJRE T R A IR FH O F R I M A SR et 3R, 124 ik, RBM3 76 A 2Kl
H VR NS 2

ARSI SR A 414k SP A NSCLC 441 RBM3 A, 1R I3 5511 AR FRASAE B2 7 (126 &
LAY NSCLC 2 i 5 AP Fhn S92 it 2% .

2. RSk
2.1. IIGRER

IR R ZE IR BIME BB R RFE LSRR NGB ER RS, ARFFE T 2014 £ 8 H 1 HE 2015
8 H 1 BT B i LBk 2R B X i A FRHT i VG AR 1) 135 4] NSCLC 35 AR S I PR BL A B 1 5%
Bl AFEEER . R O S, ARG ER AR . TNM 23, Wb REE . B S i vk},
DK B 1 ] BIBEBE B U7 B Bk, AR A A 45 58 DL R AL B0 S AR DI Ol o R IR 9 4 8 A PR AH DR
FEMATERMIdR, P aREFARGITEMB VIR A 98 S50 12 RN SEI0 = pAG A 45 5 DL
i B AET: H DA VER BRI o BT it B8 35 R A0 24 A SE AR AT T8y 3 1 e A R b 24 45 0 b g
J7iE, BOEAR AR A2 AR DA, BEARERAGRIE . K Stk 61 ], itk
74 B, EHY 42 F 75 %o R4 L E PR S 2 (AJCC, American Joint Committee on Cancer) 5 8 i TNM 43
WRRAEREAT 22300, T1 54 61, T2 38 i, T3 43 . WRELLERHTE 80 ], WhEZERAYE 55 61, & harfl 59
B, Ao 76 Bl ASEIGZ2TE BT W ALE B G B fl sttt T B E B RS R .

2.2. A&

XL EH RBM3 RiA, @G BAREN . @R, FERBEMA RSP B NSCLC
HAFEARA, 4 um BESYI R, & WIRBE. 2R E K. EDTA BEREREESE, 3% H,0,
B 10 min, A 10%1112E M5 E P 10 mine JIA 1:100 AR %Pt A RBM3 H g SR 4 Cl g,
K EIMN BRI F AR AL L e R 2 b bk, EEE TS 30 /8. (. BRI S ET
R, OB A D E N RER). PBS MG, ¥ DAB EEFISIRMEIR L, Gen 3~15 480, 5
45 PBS e, AKEE YL, WK, EM, B, BTSRRI 2),

Table 1. Details of experimental reagents used

= 1. PRSI FIEE

EwHlEZR i TAEUSE WK 22w
Gt ARBM3 550 i B 4 1:100 AL MARE D BARA IR AT
HRPFRCHI TR =9t 1:100 TR S A BARAG R A
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Continued
BTN BT BEHTACD34 1:100 ab8158, Abcam
PN S BE BT A D2-40 1:100 ab77854, Abcam
G M R & - AR SR AEYHEARAIRA 7
THEIEBCRIZ(DAB) B R & 1:50 JbE g B A AR R ST A
FIARF A 1:50 A0 B A AR R ST A

HAh ). TR OBE B PEML. PBSZEAHB. AFIIRERI LRF . 0.3%Id | ILE . MR, Z&1MAK. %
L BT FTERIR sh S et AR — RS A DL, 4 AR E A B i T S BE e AR e DX BE AR A .

Table 2. Details of the instruments used in the experiment

F 2. LWARAMEFEE

D& & T S 2 ]
PIYEEATC HZAOLYMPUSA ]
AR AR HAROLYMPUSA ]

Qcapture FE K E R HAOLYMPUS A 7]
L4 H B I ASPEAE 2 7]
RM21358 9] Jr L B [ELEICAAH]

P8 L 2Rl B P A S A
LR IR RS IR A VL3R VP i A

2.3. ER¥E

EH A7 HRFR IS 9 R AT EE T UL b s B AR E IR 3 B, 4T BT 505 45 2 45 SR AN — ), i
AR R AT I E B BOE . FEIK YR BENLER 5 AN E A BEALEF (400x)TH 4. RBM3 &
308 DA AR 2 A8 o B4R L ORI B o SR G R R4y BB N 0 4, JRIEE N 1 4y, 3%
RN 2 43, AR B TN 3 40 o 4 BH MR AT B A5 AT o5 B9340 - FHPE A% < 10%4 0 435 10%~24%
NSy, 25%~49% N 2 5%, 50%~T4% 09 3 7, >T5%K 4 7y« Wi Tl NEIED, 0~1 ABME, 2~4 N
SaPAYE, 5~8 NHHEERHTE, 9~12 AERBHTE. AT #iE RBM3 Rik2 1 S5 IG AR FAFEA S, % RBM3 %
BTN B 55 PP 2 N RBMI3 RFRIA A, ik /KF & Fh BH I B 5 BH 4 52 SO RBM3 iR is 4.
2.4. HER

BEIRIF TR B E T BT R, i e s A5 SO0 O 2 49 DA B, X SZIG et gh 3, B
HHERR 7 T e R R 2 AP AR TP DL R e, R ik B 2 B e BE DA R B S B O 1. AE
G g tarh, BT IR 2 H PBS 2Pl & RS s FH B —dt, RIS IS 2 ) Hbo i N 58 109k
o BRUDIR, HARSZIOH 5<0 IR 5 BH M s 58 20 1 — B
2.5. itEAE

Gt 2F oM N SPSS 23.0 B4 H#E4T . RBM3 ik 5 & I A B 5 85 2 1] 1 20, 1) B0 20 Bt b 3R

RTKLES; K H Kaplan-Meier A% B35 W AEAF #1285 SR Cox BLAI RS Y KA e -8 fE % OS. PFS
FISIH, P <0.05 NZEREAS 248 L. log-rank £5575 5> HT RBM3 K1k 583 OS. PFS Z AKX &,
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P<0.05 AZREBFGIYE L.
2.6. BEIl

PERWETE, X 135 fnki ST AP H g B RBE VI iC % . 2020 4 8 A 1 HAEZB TR H . FEvs
WIE P, — 360 117 A28 AT TREVT, 5340 18 A0 i 5 H R RS AN [ SR IR 2K 17, TEid eI 52 il 18
RIBEDT o B B A SR ISR 3 RIBEDT T, JoiRIR R B8 L H SR, MR Bt & 0E LRV -
PRI, BT T BB VT 5 AR A2 86.7%. EAHRSEM T BV EE o, 47 7 HEE B W THT, 15 %8
H T BR ORI R o BT DU 28 T LA M I B8 0 95 Bl N i Bl BE s 45 5L . BBV )5 20K
TR I L B U7 AR B 1208 SR A e A e 1R ) — R B R B R

3. B8
3.1.NSCLC 441 RBM3 HIRIX1ER

NSCLC 14t RBM3 [ ia1E 0L L& 1~6.

Figure 1. RBM3 enrichment group x10
& 1. RBM3 E&4Hx10

Figure 2. RBM3 sparse group x10
B 2. RBM3 Fili4A <10
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Figure 3. RBM3 enrichment group x20
[ 3. RBM3 E£4H %20

Figure 4. RBM3 sparse group x20
[& 4. RBM3 #&HizH <20

Figure 5. RBM3 enrichment group x40
5. RBM3 E £ x40
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Figure 6. RBM3 sparse group x40
& 6. RBM3 #&Hi2H x40

3.2. RBM3 Sl RiRIESHHIX R

RBM3 {3155 MR 4L LR E (P = 0.015) N 43 HI(P = 0.005). LVD (P = 0.039). MVD (P = 0.035)
K T 43P =0.032) M 2 AHK, ZRAA G R (P <0.05) (& 3).

Table 3. Relationship between RBM3 and clinicopathological parameters
% 3. RBM3 S5l RHRESHHIX R

SH ik RBM3 H#&iE RBM3 {&#&i5 X2 P

>60 33 32

FEifg 1.184 0.303
<60 29 41
5 23 38

5 3.029 0.087
& 39 35
H 24 37

R 58 1.941 0.171
¥ 38 36
o+ 20 39

HPASWEE 6.105 0.015
% 42 34
N+ 45 35

N 48 8.428 0.005
NO 17 38
Tl 24 30

T 48 T2 12 26 6.858 0.032
T3 26 17
= 31 23

MVD 4.777 0.035
% 31 50
= 36 29

LVD 4516 0.039
% 26 44
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3.3.RBM3 5 0S. PFS MWBEEESH

e/ it PFS IR R (P < 0.05) (WL# 4).

Table 4. Univariate analysis of RBM3 and OS and PFS

% 4.RBM3 5 0S. PFS B RAEHSR

- oS PFS
HR (95% CI) P HR (95% CI) P

FER 1.081 (0.716~1.631) 0.711 0.847 (0.583~1.310) 0.514
5 1.131 (0.744~1.721) 0.564 0.802 (0.530~1.215) 0.298
R A 52 1.379 (0.914~2.082) 0.126 1.384 (0.923~2.076) 0.116
HASFRE 1.610 (1.046~2.480) 0.031 1.670 (1.092~2.555) 0.018
N 23 4.801 (2.900~7.949) <0.001 4.504 (2.786~7.282) <0.001
T 438 1.690 (1.033~2.765) 0.037 1.568 (0.970~2.536) 0.067
MVD 2.124 (1.405~3.213) <0.001 2.079 (1.382~3.127) <0.001
LVD 2.472 (1.622~3.767) <0.001 2.234 (1.480~3.373) <0.001
RBM3 0.361 (0.238~0.550) <0.001 0.361 (0.238~0.550) <0.001

3.4.RBM3 5 0S. PFS HZEZHT

Cox I XS B (1 2 R 240 AT B, RBM3 (93654 N 4. T 4. LVD. MVD #3

PFS AT G R 2 (P < 0.05) (L35 5).

Table 5. Multifactorial analysis of RBM3 and OS and PFS
#* 5.RBM3 5 OS. PFS WIZERN

R OS

¥ 0s PFS
HR (95% CI) P HR (95% CI) P
iR 0.880 (0.572~1.356) 0.563 0.871 (0.572~1.326) 0.519
PR 1.531 (0.937~2.501) 0.089 1.284 (0.792~2.081) 0.311
Gk 0.753 (0.446~1.270) 0.287 0.878 (0.526~1.465) 0.618
HR R 0.941 (0.567~1.561) 0.813 0.840 (0.516~1.369) 0.485
N 4381 0.193 (0.110~0.339) <0.001 0.205 (0.119~0.353) <0.001
T 2388 2.138 (1.234~3.705) 0.007 1.906 (1.114~3.263) 0.019
MVD 0.515 (0.305~0.870) 0.013 0.450 (0.264~0.765) 0.003
LVD 0.449 (0.254~0.795) 0.006 0.544 (0.311~0.953) 0.033
RBM3 0.382 (0.227~0.642) <0.001 0.367 (0.220~0.614) <0.001
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3.5 EESHT

IR T B8 : RBM3 R I& i35 OS.PFS BT A B3 OS.PFS 2 Al B B 2 2 7%, i8] RBM3
2R IA A BAR R IA E AE AR A TG 7 TH FG G FE 56 5, RBM3 R 1A & 52 3 F /)N 41 B At FUs 19 IR 38 2 — (L

7~16).
BIRRL - 200 R A7 R L
J RBM3
1.0 o
1
0.8 L
= 0.6 ‘ lLL
L
ch
e 0.4+ L =
0.2 _
=
0.0
0 10 20 30 40

(O

Figure 7. Comparison of OS between patients with high and low expression of RBM3
7. RBM3 SRESEFIEEE OS thE

RS - 2/ 2E A7 R B
1 -

& 0.6
2
1t L
‘{ﬂ‘ 0.4-

0.2" L

Bl
0.0-
0 10 20 30 40
PFS

Figure 8. Comparison of PFS between patients with high and low RBM3 expression
8. RBM3 SRIASRFRIEEE PFS LK
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Figure 9. Comparison of OS in patients with and without lymph node metastasis

B 9. MELHTEBEE OS Lhig
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Figure 10. Comparison of PFS in patients with and without lymph node metastasis
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Figure 11. Comparison of OS between patients with different T-stages
11. T SEATREI B & OS Ehig

A
M

i

Figure 12. Comparison of PFS in patients with different T-stages
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Figure 13. Comparison of OS in patients with different LVD expression
B 13. LVD FRIENEEH OS i
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Figure 14. Comparison of PFS in patients with different LVD expression
14. LVD RIEFREIEE PFS LHE
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RUERL - 209447 R B
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Figure 15. Comparison of OS in patients with different MVD expression
15. MVD FIEAREEE OS i
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Figure 16. Comparison of PFS in patients with different MVD expression
& 16. MVD FIATNEIHE PFS LLAL
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4. i1ig

it g o R I o LR ME R 2 —, R AR RE SR TR S [ 1] AR NI 2 & 85%.
NSCLC 897+, FHART LLEE FARIBR, (HRH 3820 70% R0 Wik B R M s f [ 14]. B
I NSCLC Wi JE e, HOrAfEmTRIZ08 14, S FEAAFRAE 20% [15]. H BT S48 E L 1) S0 5
FHEWAM . 755 RERER. HEES . ras. myc FEEFKEZ[16], H RBM3 S5iER K4 KE.
1E ML T30 o AR SCE TERTE ST RBM3 7E3E /N fitiJ (Non-Small Cell Lung Cancer, NSCLC)J7 £ 2H 21
IR ERIA T L5 N\ e ZE A7 3 (Overall Survival, OS). Joit & 4E 47 (Progress-Free Survival, PFS)#9¢ & .
HH UG iE— 20 1 AR I R IR R A R T REATLAR, DU IS A S 2T 7 SR A e (1 V6 T T AR

RBM3 S HITERG ) LK cDNA SCEEHF# R I, I Derry 8 AT 1995 &85 R4 B HioK[5]. RBM3 &
— PR RS RNA 685, 2 =M XG2S RBM 2 F(RBMX, RBM3, RBM10)2.
—, AT Xpl11.23, fERBFR M S ES], 25 mRNA AEYER, RIBEAR G R, (kg
W, REFEPETAER. BT, BOREZ R FIRH RBM3 B AE N E B R AR, 5 & PRE i
BERAFERAII[17]. PRI RBM3 B TE S AR, /AT R . RBM3 ik /K15 e 2 B AE G,
XL RBM3 /K- T-52midE g kA4 RBM3 JiBR2i8hn G2/M 4, SEAREAMT; RBM3
AIHE LA ) R 2R KR F mRNAL IL-8. MAALEEMAR 2 . $HIE[18] [19]; Hh mRNA I3 K-FARTE
R kA AN R EE EE/ERH, RBM3 AT 5 mRNA BHE4 S, ML mRNA 251,
RN S0 R 7 v, R T ERE 7RG . RBM3 7E K ZHON MR s Rk [9] [20], HFH
B TR AR B 772 B T RBM3 VE AR AR G AR F . RBM3 7 8 i A2 AT PR 225 S 70 = 1)
50820, ETSEEREARME R, BREIME, R R, arviE, 45 E RN
BRE[11][21][22] [23] [24]. %R, RBM3 7 NSCLC A I1EH A WARIE . BEZE X RBM3 B 7T (K AS i
A, RBM3 SEEEMBEHHIRAE. RETRERBEREZ NEMR. DA, RBM3 i@ R sl
WA, AR R T 85 AR R SRR B i AR R R R R (R, A A BILLE 22 R 4 i RBM3
E R B A I A 5 A . i, RBM3 7E4i4Li CD34+4ih 1A i, $RHEAEE M RS ik
FIRTEE R, X 5RAT LIS BAYI4, B RBM3 5 MVD #3%. T RBM3 H—MBEARTEIAA,
B AT REE L F2T DDR (DNA (454518 52) A0 HL AR e M SR A2 b g 0 A= g Je, AT PRI T BRI i 77 o8
ZHIEPETERE[10] [19]. —HEARIZREIMMIE KL, S/KFH RBM3 [I3RIA AT R 5 i et iR 1 f2
SE VRO ST  BUBE [ 19]

AT R RBM3 131K 5 s i 20 JHAE O, (A 512 28 K8 5 AE S ML i AR B . AHOG A IR
T 3o G g2 2H Ak B 0 SR B RS B A 88 8] L 1 BT T A AR AR RBM3 R KT, RIEFARY)
W ) B PR JBS IOE iR PR 4L 23k RBM3 B 2k, IE RS M g vh Lk B Bl v, JF HER I ib iz
2YEEoE bR IA . BIRRY, RBM3 (ERSDERAT A s 0L, XS TR AR 28, LI
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PPN AESRHUR[10]. ATFIMRIE[21] AR [26] SLMRE 27558 AEH, RBM3 #kaill Hh & 2
ik, FfH RBM3 Rk 5 M i B3 I & DGR B S 4 . RAETE R ZHR B e, RBM3 Rk
5 B E WG AFEVIMIC28], 5 &EmEFH WG RA RKKR[29]. AK#FFH, RBM3 EHA#HE
SEEERL I NSCLC Hh B mRIE, MELMELE 40 NSCLC H, RBM3 Fixfil, ZRrAASZIT R X
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