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Abstract

Objective: To analyze the characteristics of MMP11 expression in lung adenocarcinoma and evaluate
the impact on diagnosis and prognosis of lung adenocarcinoma. Method: The transcriptomic data of
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lung adenocarcinoma were downloaded from the TCGA database, and the expression characteristics
of MMP11 in lung adenocarcinoma were analyzed by bioinformatic method, and then the expression
characteristics of MMP11 were correlated with clinical information, so as to systematically analyze
its influence on lung adenocarcinoma’ diagnosis and prognosis. Result: MMP11 gene is highly ex-
pressed in lung cancer and plays a significant role in the diagnosis of lung adenocarcinoma, but its ef-
fect on the prognosis of lung adenocarcinoma remains to be further elucidated. Conclusion: MMP11
gene may be an important biomarker in the diagnosis of lung adenocarcinoma.
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1. 5|

it 2 X R A DG AE T R IR R, LB 3 B R BRT Ay IS R/ NGl it (Non-small celll
lung cancer, NSCLC)FI/NAHFfaffidee, I rb=lE /N B it o it o S5 20110 85% 2 A o AE/INAH it s S ) LA 4
e BRE . B AR, Hod DUERE (Lung adenocarcinoma, LUAD)E N W, o5 it s 80 —2F
Ftie FARL BUT LI MG =R vk, R, JREEIT ik, AREFEARMESETT, R
WG RS B ORI 22 . HAT, AT 2 M 1A% A% 1 Miliea 1 2 TR 7 7 v2s, (B 24 0T T e &40 o F S 1y
PEANGER, FEA G PR AN AR A R, S AR IE S AU iR AR K, SRR ERE R, Wi, Mxik,
HEV5 . (RS, MR EE 1] [2] [3] [4] [5]. IR, 2R Z2 B8 4n i 245[6] .

BOEJUAE, B RSUHEER S MRS IIOGES, BRI 2 (BT X Rk R R R 3 [ 25 gt B TG R, HL
AT T30 BIG R R, AR 22 g DU 2 it (KR 97 s ok 1 S aw e AR A6 [7] [8]. AR, 1R 2%t g ite
FIIR B E F 0 525 DR ek 1 R N R VA 97 OHE A5, 0 EGFR. VEGF. ALK, MET. KRAS. ROS1 1 HER2
S, B yn) 24 1) 3 T o S R 49 e TR 20 L B TSR R RS KT e R %) R A R e S 1 B I ) A0 ok A
[9]-[15]. TEMiies FFIvE T s, il AH DG i DR (W ) V6 I 299 R RG 2R A Hi sk, B dd 4 2k K
DR 7~ S A A 75 I A AR R (5 5 e IR EE[16] [17] [18]. HLARIX SLRE [m] 25 HUAS 1 ACF i
PRESCR, AR EE K 70 AR A7 1T, E B b 4 i 2 1k 1t B, e (K09 T I e R kR, Il
PR X8 BB [ 6 T 250 =5 SR AT AR COR [19] [20] [21].

TR 2 RS R 10 R R R BUR AL FE 3 4E 7 20 71k, Wi IE A 2 — A SR R A 56
BRI BE SRR SE DT VE[21] [22]0 MEAN, T PAMR 2 A SR EE T AR T O ER I IR A DGk DR (1 ek HdiE
AR PR IR A O e 1) A LRI SR A T BN 7 (A 208 753, 40 TCGA (The Cancer Gene Atlas,
https://gdc.cancer.gov/) £ Hs e AL & 1 K & Fh AR 271 B s 2 B 3 7 A 1) A SR A IOH o o DR RN A 4 2H 2R
T FRAR 2 BF FCUE B 5 R (12 28 B 2 U AH DG, 0T 4 )8 B A R (MMIPS) B A 9 & 2 5 R TR R 21 4 2H 21
R FE R EZIL N, OE, EARRERATRCERILT 24 Fi MMPs JE[8, #4802 10 32 245 MMP2,
MMP3. MMP7. MMP9. MMP10. MMP12. MMP23 %, MMPs A e o K IE R 1E A, %
Jih g 1) 152 28 RN 5 7% b A 0 [R) o R 47 B R 2 4 A [23] [24] [25]. MMPL1, R NFE RV M R -3, =& FEJR
& NG SR (1 — A B R, 0 4 WA B 20 M A A HE LR E PR R W LE SR LI A U 2 [26] [27].
FEARWT T, AT TCGA Hidls T it e AH O I IR ek $dfs, I8 AR M B 7% MMPLL 7E
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SRS R O AR B BRI W R UG VP S B2 R AR FEAT T 00T, RGP T MMPLL {2y
it RIRE FE 2 WA B DA e h O 00

2. MRTFEE

2.1. FRRAEENRERAYEN TH MR

M TCGA e85 22 v R 45 594 it fides RNAseq #2044 (TCGA-LUAD), ¥4 FPKM (fregments per
kilobase per million)#% ) RNAseq ¥ i TPM (transcripts per million reads)#% 303247 log? #1k

2.2. Gt

R 1% 5 (3.6.3 i A) F T 5l 148+ 2 H7 » ggplot2 £2(3.3.3 fieAS) F T 5udi it vl 14k, pROC L H T ROC
i 28 19 221, & 54856 (Chi-square test) F T MMP11 2632k 8 Al FR 7 B AL 2 18] 1) 52 B% 73 47 - Kaplan-Meier
TR Cox ZHZE T FF MMPLL £k BRI TS 2 18] 1 BT
3. &R
3.1. iR B EISFREES T

M TCGA A FLEHE e v R 8l e 28 8 AR PRAFAE AR DR A5 S, IRPRAFFIE 35 AR . M. &
AL REL . iR O AEARIRIUEE . FRATTRI A R 5 K 56 (Chi-square test) X il i T MMP11
FERRIE 5IlEREESAT T R BT, L MMPLL HIRIA A 5/E o R, B NI i s 5B 0 9
MMP11 EREHMEFRIEA, EHRER MMPLL 2R SHIE R ARG T 230, N 2. M4, 5
AW WAL R NP IR S IR PRAFIEE G i L e 2 25 5 (p > 0.05) (3% 1).

Table 1. Correlation analysis between MMP11 gene and clinical features of lung adenocarcinoma

%< 1. MMP11 EFE 5Bt AR IE R4 AE R X BR 53 47

FHE MMP11 fik&ik MMP11 H ik p
n 267 268
T4, n (%) 0.532
T1 94 (17.7%) 81 (15.2%)
T2 140 (26.3%) 149 (28%)
T3 22 (4.1%) 27 (5.1%)
T4 8 (1.5%) 11 (2.1%)
N 73, n (%) 0.263
NO 179 (34.5%) 169 (32.6%)
N1 41 (7.9%) 54 (10.4%)
N2 35 (6.7%) 39 (7.5%)
N3 0 (0%) 2 (0.4%)
M 73, n (%) 0.842
MO 187 (48.4%) 174 (45.1%)
M1 14 (3.6%) 11 (2.8%)
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RIS, n (%) 0.418
| 153 (29%) 141 (26.8%)
Il 56 (10.6%) 67 (12.7%)
I 38 (7.2%) 46 (8.7%)
v 15 (2.8%) 11 (2.1%)
A, n (%) 0.280
7 136 (25.4%) 150 (28%)
5 131 (24.5%) 118 (22.1%)
NFl, n (%) 0.387
M 5 (1.1%) 2 (0.4%)
BA 30 (6.4%) 25 (5.3%)
HA 199 (42.5%) 207 (44.2%)
EHE, n (%) 0.537
<65 123 (23.8%) 132 (25.6%)
>65 134 (26%) 127 (24.6%)
IR, N (%) 0.474
Jifi o 30 (15.9%) 32 (16.9%)
it J& 321 70 (37%) 57 (30.2%)
WAHFEIR, n (%) 1.000
<40 98 (26.6%) 90 (24.4%)
>40 95 (25.7%) 86 (23.3%)
WAH, n (%) 0.112
i 31 (6%) 44 (8.4%)
P 232 (44.5%) 214 (41.1%)
M, n (%) 0.338
G 177 (33.1%) 166 (31%)
BT 90 (16.8%) 102 (19.1%)
WAL EL 66 (60, 72) 65 (58, 73) 0.827

3.2. MMP11 EFEMBRESEFRIA

FATR TCGA #ds v MMPLL i DA 7E i i e 1) 28 7K S 3EAT 140 AT, 3 MMPLL 5k PRI 7E Jif i
JE AP IR IE AT B T IER 44 (p < 0.001) (8 1). BbAk, WAFEEAH A MMPLL 5 [ 1) R IE
AT G T, RIURFEMES (& 2(A). E# (& 2(B)) HHE M 2(C) T 28K 2(D)FI M 4
(K 2(E)Z MMP11 SR (1 RA T B M2 5 (p > 0.05), {H5 B FH BRI (K 2(F),
MMP11 Jk PR 7 IR R 28 3 v i 3Rk vy TR 83, W i 2 (i R A 3k 0.624 (95%Cl, 0.058~1.178),
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ZRAAGIFE X (p < 0.05). {EARHE A [F] W A BRSO 83 1 MMPLL 2RI T — D g it i
KO, WARAEIR < 40 HARIE A E (VYA $0) 4 4.294 (95%Cl, 3.112~5.631), >40 ¥+ 47 £ ( -
VY5 fr %) A 4.294 (95%CI, 3.128~5.755)i 4T 4L, fEG 5 FIJo R E % 2 7 (p > 0.05).
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Figure 1. Expression levels of MMP11 gene in lung adenocarcinoma. (A) Expression levels of MMP11 gene in lung
adenocarcinoma and normal tissues; (B) Expression levels of MMP11 gene in lung adenocarcinoma and paired adjacent
normal tissues
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Figure 2. Correlation analysis between the expression level of MMP11 and clinicopathologic features of lung adenocar-
cinoma. Correlation analysis of MMP11 expression level vyjth sex (A), age (B), pathological stage (C), T stage (D), M
stage (E), smoking (F) and smoking years (G). ns, p > 0.05; , p <0.05
2. MMP11 F=3& 7K S At BR 2 IR PR AR IR FHE R X B 3 4. MMPL1 RIZKEFIERI(A). F#2(B). HESHA(C).
TSHEI(D). M ZHA(E). WRUEF)FIIRKELE PR (G)RI KB 534 ns, p>0.05;

3.3. MMP11 EF KIFRIAF BN T EH IR S AIS BT

TEAM T, AR 23R TAERFE 28 (ROC) X MMPL1 72 fifi i of 2 B I B 3E T 7 PFAh, 45
X, MMP11 1 #hZk R (Area Under The Curve, AUC) N 0.970 (/¥ 3). Itt4h, FRATIEX MMP11 7£
Jiti B AN [E55 B 43 BA R ) ROC #EAT 17— 0 A, A BLFLAE |3 1033 i AN 1 3 i e o i) AUC
439174 0.964. 0.981. 0.979 1 0.965 (4] 3).
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Figure 3. Receiver Operating characteristic curve (ROC) to assess the role of MMP11 gene in the diagnosis of lung ade-
nocarcinoma. ROC analysis of MMP11 gene in normal and tumor tissue (A), stage | (B), stage Il (C), stage Il (D), stage
IV (E) of lung adenocarcinoma
3. ZilE TEHFEBZ(ROC)ITMl MMP11 EFEERBREISHI P HIER . MMP11 EFE7EIEEHAMMEER
(A). 1HA(B). INHA(C). 11 EA(D). IV BA(E)RfiBR & AY ROC 473 #h
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3.4. MMP11 EE 3t fifi BREE TS BO R0

KM AEAE AT IR, MMPLL SR IE T M e 3 A IR A= 4730 (0S) i A 2 % 1 (p > 0.05),
NT RENE T 7S 4 I T MMPLL 3R IK X il s OS FRZA, FRATTIKHE AN 5] (95 B 40 BHREAT 40 4L, 43 ot
FU T HAEA R > AU AR OS Masema, &I MMPLL fERIESS I/ 1II/IV, TUT2, T3/T4. NO/N1. N2/N3.
MO/M1 7331 OS B A B Z IS (p > 0.05) (4 4). HHZEK Cox [HHHriR, BEARAFE B4
SEAMNNV). T - 8A(T2/T3). M 43 BI(ML) B 52 ma Jili iR i A 1) OS, {2 MMP11 FJZRIAX} OS A5
M. 2 [KZ Cox [FH4#T H7n MMPLL [F3RIE & — /N2 OS FIAEMSI R & (66 2).

Table 2. Univariate and multivariate Cox regression analysis of clinical features and overall survival (OS) of lung adenocar-

C%mgm;ﬁiﬂi%llﬁrﬂ%ﬁ—'ﬁ%iﬁﬁﬁ(os)E’\Ji%fu%%i Cox ElVAS#
R T Qe
RFE FH(N)
S L (95%Cl) p e S LK (95%Cl) p1H
% 516
<65 255 %
>65 261 1.223 (0.916~1.635) 0.172
P51 526
% 280 %
5 246 1.070 (0.803~1.426) 0.642
S B 43 1 518
| 290 %
I 121 2.418 (1.691~3.457) <0.001 0.873 (0.436~1.749) 0.702
1] 81 3.544 (2.437~5.154) <0.001 1.431 (0.548~3.738) 0.465
\V} 26 3.790 (2.193~6.548) <0.001 1.789 (0.807~3.967) 0.152
T 734 523
T1 175 B
T2 282 1.521 (1.068~2.166) 0.020 1.562 (0.991~2.463) 0.055
T3 47 2.937 (1.746~4.941) <0.001 3.421 (1.685~6.946) <0.001
T4 19 3.326 (1.751~6.316) <0.001 1.995 (0.891~4.469) 0.093
N 7 510
NO 343 Z%
N1 94 2.381 (1.695~3.346) <0.001 2.348 (1.231~4.478) 0.010
N2 71 3.108 (2.136~4.521) <0.001 2.145 (0.909~5.064) 0.082
N3 2 0.000 (0.000~Inf) 0.994 0.000 (0.000~Inf) 0.993
M 7311 377
MO 352 %
M1 25 2.136 (1.248~3.653) 0.006
MMP11 526
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Figure 4. KM curve analysis of MMP11 gene expression and overall survival of lung adenocarcinoma (OS). KM curve
analysis of MMP11 gene expression and overall survival (OS) of lung adenocarcinoma (A), I/1l stage (B), I1I/1V stage
(C), T1/T2 (D), T3/T4 (E), NO/N1 (F), N2 and N3 (G), MO/M1 (H)

4. MMP11 B FERiX 5 HHBRE S A% FHI(0S)M KM BIZ 247 . MMPL11 EERIASHEREE(A). I/11 HA(B). /IV
HA(C). T1/T2 (D). T3/T4 (E)s NO/N1 (F). N2/N3(G). MO/M1 (H)E k4 7ZHA(0S)AY KM BhZ /5 #h

4. 71ig
HEWE BT B, AT IEHH LY, MMPL1 FZERAE iR H R EmRis, SAREAH+ MMP11
FRPRIESG MR FE . WES Y. T 2R M - TE5, (EIREZE —ANGEE R MMP11 Fik i) HE 2

R, MMP11 ZEREIERA B E P RIRES TR EE . ROC HTE2R, MMP11 KimERiEH BT hilifig
JERZWT, EAE L 0L 1 R v Bl R R ) AUC 43500 0.964. 0.981. 0.979 A1 0.965. ATk
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— I MMPLL Ji PR it e 7/ P02, FRATTRI A KM AEAE -h & B FH R 2 (R 35 Cox [B] U 40 i R4
WIE T MMP11 JE R R IEXHARE OS MISEm, KM A7 Mk ot B, MMPLL FE K] (1) 2252 % il i e
/1. AV, TUT2. T3/T4. NO/N1. N2/N3. MO/M1 73 #AK) OS ¥ B sem, HEKZE Cox 714
SRS, ANE R FE AL BINAV) L T 20 31(T2/T3)« M 43 (ML) BE 8 52 il fisses % A 0S, MMP11
MRk OS WHKM, ZHEZE Cox BIESHTEZR MMPL1L MRER— M 0S MEAEMIH &K,
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