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Abstract: [Objective] To predict the functional mechanism and clinical significance of highly expressed maternal
embryonic leucine zipper kinase (MELK) in lung adenocarcinoma and lung squamous cell carcinoma by bioinformatics.
[ Methods] The chip data set GSE7670 was obtained from the Gene Expression Omnibus (GEO) database and combined
with the TCGA lung adenocarcinoma (LUAD) and lung squamous cell carcinoma (LUSC) database for differential analy-
sis, and to screen out differential kinases (P < 0.05). GO biological function enrichment and KEGG pathway analysis of
these kinases were performed. Based on String, a protein interaction network was obtained. MCODE plug—in of Cytoscape
was applied to find key node proteins and then MELK kinase protein was picked out. MELK expression was analyzed
through Oncomine database. Clinical information from TCGA database was obtained, and the relationship between MELK
expression and clinicopathological characteristics, prognosis of LUAD and LUSC was analyzed. GeneMANIA was used to
predict the function of MELK, and then to verify related co—expressed genes with GEPIA2. [ Results] A total of 159 differ-
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ential kinases were screened out, which were closely related to cell proliferation, apoptosis and various signal pathways.

Twenty—one important genes were identified by analyzing protein interaction networks. MELK level was higher in male,

young or advanced clinical stage lung adenocarcinoma and lung squamous cell carcinoma. The patients with high MELK

levels had a shorter progression—free survival (PFS) and overall survival (OS) in LUAD, but there was no significant dif-

ference in LUSC. MELK was involved in G2/M transition possibly and was co—expressed with proliferation—related genes
(MKI67, PCNA, CCNB1, MCM2, and TOP2A) in LUAD and LUSC. [Conclusions] MELK is highly expressed in LUAD
and LUSC. MELK may be involved in the occurrence and development of LUAD by promoting cell mitosis and G2/M

transition. MELK could be a new biomarker for LUAD.
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Table 1 Relationship between the expression of MELK and the clinical characteristics of lung adenocarcinoma
Variables n MELR expression X P
Low High
Gender n =196 n =326 6.316 0.012"
Female 280(53.6) 119(60.7) 161(49.4)
Male 242(43.4) 77(39.3) 165(50.6)
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> 66 249(47.7) 111(56.6) 138(42.3)
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NO 347(66.5) 147(75.0) 200(61.3)
N1 98(18.8) 32(16.3) 66(20.2)
N2 75(14.4) 17(8.7) 58(17.8)
N3 2(0.4) 0 2(0.6)
cM =139 n =232 1.876 0.171
MO 353(95.1) 135(97.1) 218(94.0)
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I 123(24.0) 43(22.4) 80(24.9)
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\% 26(5.1) 6(3.1) 20(6.2)
0S Status n =194 n=319 15.267 <0.001”
Alive 329(64.1) 145(74.7) 184(57.7)
Death 184(35.9) 49(25.3) 135(42.3)
PFS Status n =196 n =326 7.147 0.008>
Negative 220(42.1) 68(34.7) 152(46.6)
Positive 302(57.9) 128(68) 174(53.4)

T, clinical tumor stage; cN, clinical lymph nodes stage; ¢M, clinical distant metastasis stage; 1)P < 0.05,2)P < 0.01,3)P < 0.001,4) Me-
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Table 2 Relationship between the expression of MELK and the clinical characteristics of lung squamous carcinoma

Variablos . MELK expression y »
Low High

Gender n =201 n =303 10.680 0.001%
Female 131(26.0) 68(33.8) 63(49.4)
Male 373(74.0) 133(66.2) 240(50.6)

Agelyear n =201 n =303 15.032 <0.001”
<68 264(52.4) 84(41.8) 180(59.4)
> 68 240(47.6) 117(58.2) 123(40.6)

Smoking n=198 n =294 1.821 0.177
No 18(3.7) 10(5.1) 8(2.7)
Yes 474(96.3) 188(94.9) 286(97.3)

cT n =201 n =303 0.817 0.366
T1/T2 409(81.1) 167(83.0) 242(79.9)
T3/T4 95(18.8) 34(16.9) 61(20.1)

cN n =198 n =300 10.695 0.013"
NO 320(64.3) 143(72.2) 177(59.0)
N1 98(26.7) 44(22.2) 89(29.7)
N2 75(8.0) 9(4.5) 31(10.3)
N3 1(1.0) 2(1.0) 3(1.0)

cM n =158 n =261 0.676 0.411
MO 414(98.8) 157(99.4) 257(98.5)
Ml 5(1.2) 1(0.6) 4(1.5)

TNM Stage n =200 n = 300 13.390 0.004*
| 245(49.0) 118(59.0) 127(42.3)
Il 163(32.6) 53(26.5) 110(36.7)
I 85(17.0) 27(13.5) 58(19.3)
\% 7(1.4) 2(1.0) 5(1.7)

0S Status n =198 n =300 3214 0.073
Alive 285(57.2) 123(62.1) 162(54.0)
Death 213(42.8) 75(37.9) 138(46.0)

PFS Status n =201 n =303 0.269 0.604
Negative 152(30.2) 58(28.9) 94(31.0)
Positive 352(69.8) 143(71.1) 209(69.0)

¢T, clinical tumor stage; c¢N, clinical lymph nodes stage; ¢M, clinical distant metastasis stage; 1)P < 0.05, 2)P < 0.01, 3)P < 0.001,4)Me-
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Table 3 Univariate and Multivariate Cox regression analysis of prognostic factors affecting OS in LUAD patients

Overall survival

Variables Univariate Multivariate
HR(95% CI1) P HR(95% CI1) P
Gender (Male vs. Female ) 1.033(0.776,1.376) 0.824
Agelyear(> 66 y vs. = 66 y) 1.072(0.803,1.432) 0.638
Smoking (Yes vs. No) 0.939(0.623,1.415) 0.764
¢T (T3/T4 vs. T1/T2) 1.848(1.227,2.785) 0.003* 1.711(1.087,2.693) 0.020"
¢N (N3 vs. N2 vs. N1 vs. NO) 1.322(1.106,1.579) 0.002*
cM (M1 vs. MO) 1.873(0.949,3.697) 0.070
TNM Stage (IV vs. M vs. T ws. T) 1.681(1.188,2.379) 0.003"
MELK level (High vs. Low) 1.735(1.273,2.363) <0.001" 1.538(1.118,2.116) 0.008?

HR, hazard ratio; CI, confidence interval ; ¢T, clinical tumor stage; ¢N, clinical lymph nodes stage; ¢M, clinical distant metastasisstage ;

1)P<0.05,2)P<0.01,3)P < 0.001
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Table 4 Univariate and Multivariate Cox regression analysis of prognostic factors affecting PFS in LUAD patients

Overall survival

Variables Univariate Multivariate

HR(95% CI) P HR(95% CI1) P
Gender (Male vs. Female ) 1.063(0.794,1.421) 0.683
Agelyear(> 66 y vs. = 66 y) 1.013(1.002,1.024) 0.019" 1.014(1.001,1.026) 0.028"
Smoking (Yes vs. No) 0.903 (0.598,1.363) 0.626
cT (T3/T4 vs. T1/T2) 2.343(1.600,3.432) <0.001” 1.89(1.190,3.000) 0.007*
¢N (N3 vs. N2 vs. N1 vs. NO) 1.691(1.425,2.007) <0.001” 1.469(1.070,2.019) 0.018"
cM (M1 vs. MO) 2.188(1.277,3.748) 0.004”
TNM Stage (IV vs. I ws. T ws. 1) 2.624(1.922,3.582) <0.001*
MELK level (High vs. Low) 2.005(1.445,2.783) <0.001” 1.885(1.266,2.808) 0.002™

HR, hazard ratio; CI, confidence interval ; ¢T, clinical tumor stage; ¢N, clinical lymph nodes stage; ¢M, clinical distant metastasisstage ;

1)P<0.05,2)P <0.01,3)P < 0.001
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Fig.7 Co—expression analysis of MELK and proliferation-related genes
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