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Abstract 23 

Background: Alterations of mitogen-activated protein kinase kinase 1 (MEK1) are 24 

commonly associated with tumorigenesis, and MEK1 is thought to be a suitable 25 

targeted therapy for various cancers. However, abnormal MEK1 alterations and their 26 

relevant clinical implications are unknown. Our research comprehensively analyzed 27 

the MEK1 alteration spectrum and provided novel insight for targeted therapies. 28 

Methods: There were 7694 samples covering 32 types of cancer from The Cancer 29 

Genome Atlas (TCGA) database. They were used to conduct an integrative analysis of MEK1 30 

expression, alterations, functional impacts and clinical significance.  31 

Results: There was a dramatic difference in the alteration frequency and distribution 32 

and clinical implications in 32 types of cancer from the TCGA. Skin cutaneous 33 

melanoma (SKCM) has the most alterations and has therapeutic targets located in the 34 

protein kinase domain, and the growing expression of SKCM is positively related to patient 35 

prognosis. MEK1 expression in lung adenocarcinoma (LUAD), kidney renal papillary 36 

cell carcinoma (KIRP), esophageal carcinoma (ESCA) and liver hepatocellular carcinoma 37 

(LIHC) is decreased, which is associated with better prognosis, while MEK1 38 

expression in thymoma (THYM), stomach adenocarcinoma (STAD), kidney renal clear cell 39 

carcinoma (KIRC), testicular germ cell tumors (TGCTs) and head and neck squamous cell 40 

carcinoma (HNSC) is increased, which is associated with better prognosis. 41 

Mesothelioma (MESO) has the second highest alterations but has no therapy targets.  42 

Conclusion: This study provided a great and detailed interpretation of MEK1 43 

expression, alterations and clinical implications in 32 types of cancer and reminded us 44 

to fill the gap in MEK1 research from a new perspective. 45 

Keywords: MEK1, gene mutation, gene alteration, outcome, pan-cancer 46 

 47 

Introduction 48 

Mitogen-activated protein kinase kinase 1 (MEK1), a small molecular substance 49 

belonging to the family of receptor tyrosine kinases (RTKs), has a key function in the 50 

mitogen-activated protein kinase (MAPK) cascade 
1
, which primarily contains the 51 

RAS/MAPK signaling pathway, JNK signaling pathway, p38MAPK signaling 52 

pathways and ERK5 signaling pathways 
2
. Human MEK1 is composed of 393 amino 53 

acids, which include a trifunctional N-terminal sequence, a kinase catalytic domain 54 

and a C-terminal sequence 
3
. MEK1 is one of the downstream effectors of 55 

RAS/MAPK signaling pathways, which not only governs normal cell proliferation, 56 

survival, and differentiation, but also triggers excessive cell division and promotes the 57 

occurrence and development of tumors 
4
. Moreover, MEK1 also serves as a key signal 58 

node to regulate isoforms ERK1 and ERK2 and deliver signals to the nucleus 
5
. 59 
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MEK1 is regarded as an effective therapeutic target and plays a vital role in 60 

oncogenesis processes 
6
. MEK1 can be considered to be an oncogene, resulting in a 61 

series of tumorigenesis and alloplasia. It was previously found that a diverse set of 62 

MEK1 gene mutations are associated with various somatic tumors such as melanoma, 63 

histiocytic neoplasms, colorectal cancer and lung cancer 
7
.  64 

Accordingly, MEK1 inhibitors have been deemed to be an attractive strategy for the 65 

treatment of numerous cancers due to their crucial functions. Many MEK1 inhibitors 66 

have been naturally created and extensively used to treat a wide range of cancers due 67 

to their preclinical and clinical potentialities 
8
. Méndez-Martínez et al. found that 68 

MEK1 inhibitors for the treatment of metastatic BRAF-mutant cutaneous melanoma 69 

and NRAS mutant melanoma were ground-breaking therapeutic regimens, 70 

respectively 
9
. Kim et al. found that MEK1 inhibitors contributed to the treatment of 71 

NSCLC and confirmed their anticancer activity 
10

. Additionally, MEK1 inhibitors also 72 

had a positive influence in advanced thyroid cancer (THCA), neurofibromatosis type 73 

1, BRAF-mutant pediatric low-grade gliomas, colon cancer and histiocytic neoplasms 74 

7
. Thus, many tumors are related to MEK1, which should receive more attention and 75 

be explored deeper. 76 

 77 

However, prior studies have failed to identify the comprehensive and acknowledged 78 

profiling and significance of MEK1 due to a limited number of samples and/or limited 79 

types of cancer. We conducted this research using bioinformatics tools such as The 80 

Cancer Genome Atlas (TCGA) and Kaplan-Meier analysis. Systematic mutation, copy 81 

number variants (CNVs) and expression were obtained across 32 different types of 82 

cancer from the TCGA. Then, we take advantage of Kaplan-Meier curves to analyze 83 

the clinical significance and promising insights according to the corresponding 84 

alterations. 85 

 86 

Results 87 

MEK1 expression across 32 types of cancer 88 

Prior studies have substantiated that RAS/MAPK pathway overactivation promotes 89 

overexpression, leading to changes in MEK1 expression in various tumors (17), but 90 

these results were far from sufficient. Studies on MEK1 expression remain a daunting 91 

challenge. Thus, we utilized GTEx to obtain an integrative analysis of MEK1 92 

expression in pancancer and 53 normal tissues, and then we compared abnormal 93 

MEK1 expression with normal. Supplementary Figure S1A shows that MEK1 was 94 

differentially and markedly expressed in different normal tissues. The top three 95 

expression levels were as follows: cell EBV-transformed lymphocytes, 96 

brain-cerebellar hemisphere and brain-frontal cortex (BA9), respectively. Conversely, 97 

file:///C:/Users/Administrator/AppData/Local/youdao/dict/Application/8.9.5.0/resultui/html/index.html%23/javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=M%C3%A9ndez-Mart%C3%ADnez+S&cauthor_id=30681641
javascript:;
javascript:;
javascript:;
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+C&cauthor_id=29216787
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MEK1 was expressed at low levels in the kidney cortex, left ventricle of the heart and 98 

pancreas. Then, the MEK1 mRNA expression levels were profiled in pancancer. The 99 

spectrum of MEK1 mRNA expression was dramatically variable, indicating that 100 

MEK1 harbored some distinct traits to be expressed widespread, such as diffuse large 101 

B cell lymphoma (DLBC), acute myeloid leukemia (LAML) and uterine 102 

carcinosarcoma (UCS); or to be expressed narrowly, such as KIRC, THCA and PAAD. 103 

The generation of this difference may be associated with multiple subtypes in one 104 

cancer and diverse gene phenotypes (Figure 1A). To determine the actual changes in 105 

MEK1 expression in pancancer, we made a comparison between tumors and matched 106 

normal tissues. Obviously, these expression changes were markedly differential. As 107 

shown in the Supplementary Figure S1B, 18 types of tumors were upregulated 108 

[bladder urothelial carcinoma (BLCA), cervical and endocervical cancers (CESC), 109 

cholangiocarcinoma (CHOL), colon adenocarcinoma (COAD), DLBC, HNSC, kidney 110 

chromophobe (KICH), lung squamous cell carcinoma (LUSC), PAAD, rectum 111 

adenocarcinoma (READ), sarcoma (SARC), skin cutaneous melanoma (SKCM), 112 

STAD, TGCT, THCA, KIRC, and THYM] , 12 types of tumors were downregulated 113 

[adrenocortical carcinoma (ACC), breast invasive carcinoma (BRCA), ESCA, 114 

glioblastoma multiforme (GBM), kidney renal papillary cell carcinoma (KIRP), 115 

LAML, brain Lower Grade Glioma (LGG), LIHC, LUAD, ovarian serous 116 

cystadenocarcinoma (OV), and uterine corpus endometrial carcinoma (UCEC)] and 117 

the results of remaining 3 types of cancer were invalid because of the limited number 118 

of samples [pheochromocytoma and paraganglioma (PCPG), uveal melanoma (UVM), 119 

and MESO]. Moreover, obviously increased expression of MEK1 was detected in 120 

DLBC, HNSC, SKCM, STAD and TGCT. In contrast, distinctly decreased expression 121 

of MEK1 was found in LAML and LIHC.  122 

Because of the correlation between mRNA expression and protein expression 
11

, we 123 

further analyzed the MEK1 protein expression in pancancer and these data obtained 124 

from TCPA. The results presented a striking similarity to MEK1 mRNA. Likewise, 125 

the profile of MEK1 protein expression was wide, and there were significant 126 

differences in different tumors (Figure 1B). Furthermore, we observed that there was 127 

a high positive correlation between MEK1 mRNA and protein expression in 128 

pancancer (r=0.6703, p<0.0001). These observations implied that MEK1 gene 129 

expression was the key to driving and regulating protein expression and had a 130 

tremendous impact on tumor functions (Figure 1C). 131 

The specific mutation frequency and distribution of MEK1 in pancancer 132 

The 1.4% (108/7867) MEK1 total mutation frequency for patients was obtained from 133 

cBioPortral, and the range in the samples was from 36 (CHLO) to 1084 (BRCA) 134 
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(Table 1). Across the 32 types of cancer, the SKCM mutation frequency was the 135 

highest (6.7%) and was more than twice as high as the second highest of CHOL 136 

(2.8%). The three highest frequencies were UCEC, CESC, and colorectal 137 

adenocarcinoma (COEADRE); and the frequencies were 2.6%, 2.4% and 2.2%, 138 

respectively. Conversely, TCTA and KIRC had low MEK1 mutation frequencies; and 139 

GBM, LGG, SARC, TGCG, PRAD, PAAD and KIPR had almost no MEK1 mutation 140 

frequencies (Figure 2A). These results may have some limitations in the sample and 141 

the range, but we believe the limitations may be solved perfectly because the 142 

importance attached to MEK1 and the accumulation of samples gradually increased.  143 

 144 

The functional domains of MEK1 were classified as protein kinase domains (68-361 145 

aa) and other domains using the Pfam database. The protein kinase domain is 146 

involved in cell metabolism though regulating cell signaling and activating other 147 

proteins by adding phosphate groups to protein substrates (19). As Figure 2B and 148 

Supplementary Table S1 show, in general, the mutations in the protein kinase 149 

domain (68-361 aa) were twice as many as others across the 32 types of cancer. The 150 

cancers whose mutations were most commonly distributed in the protein kinase 151 

domain were SKCM, UCEC, LUAD, STAD, LUSC, HNSC and BRCA. Importantly, 152 

STAD and LUAC mutations were all in the protein kinase domain. The opposite was 153 

that the mutations in CESC and COADREAD were distributed primarily in other 154 

domains whose functions were learned little, and their roles and profiles must 155 

continue to be explored. 156 

 157 

Regarding the functional effects on protein coding, 108 MEK1 mutations were 158 

divided into three categories: missense mutations, truncating mutations and in-frame 159 

mutations. The most frequent mutation site, far more than the mutation of any other 160 

site, was located at 124 aa belonging to the protein kinase domain (Supplementary 161 

Figure S2A). Furthermore, the mutation of MEK1 in P124S/L almost exclusively 162 

occurred in SKCM (Supplementary Figure S2B). This finding implied that P124S/L 163 

was a mutational hotspot, having great potential to become a new therapeutic target 164 

for clinical treatment. As elaborated by Diamond et al., cobimetinib was significantly 165 

effective for the treatment of SKCM harboring the P124L mutation 
12

. However, there 166 

was no FDA approval, and the mechanism of P124S/L mutation leading to tumors 167 

was thought to be unknown. 168 

 169 

108 MEK1 mutations were divided into three categories based on the oncogenic 170 

effects and predictive significance. They were unknown (48 mutations), oncogenic 171 
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(33 mutations), and likely oncogenic (27 mutations). The majority of these mutations 172 

were unknown, indicating that it is a major challenge to determine their functions and 173 

that it is necessary for us to make greater efforts (Figure 3A). Then, we analyzed the 174 

oncogenic effect separately according to the type of cancer. The oncogenic class 175 

accounted for the largest proportion in SKCM (18/30), COADREEAD (5/13) and 176 

STAD (3/7). The unknown class made up a large majority of UCEC (13/14), CESC 177 

(4/7), LUSC (4/5), HNSC (3/5), BRCA (4/5), ESCA (2/3) and BLCA (2/2) (Figure 178 

3B). 179 

 180 

To identify the clinical targeted therapy significance of MEK1 mutations and practical 181 

clinical operability, we classified each MEK1 somatic mutation into three levels using 182 

mainly cBioPortal and OncoKB. These levels were level NA (50 mutations), level 3A 183 

(31 mutations) and level 3B (27 mutations) (Figure 4A). Level 3A mutation 184 

represented the highest oncogenic evidence and was allowed to use off-label 185 

FDA-approved drugs or investigational agents not yet FDA approved for any 186 

indication 
13

. Level NA mutations were primarily detected in ECEC (13/14), BRCA 187 

(5/6), OV (2/2) and BCLA (2/2) and had no targeted therapeutic significance. Level 188 

3A mutations accounted for the largest proportion in SKCM (24/30) and AUAD (6/9). 189 

Level 3B mutations were the majority in COADROAD (9/13) and STAD (5/7) 190 

(Figure 4B). 191 

 192 

MEK1 CNVs across 32 types of cancer 193 

MEK1 CNV frequency varied greatly in different tumors. There were almost 194 

amplification and deep deletion. The top three total MEK1 CVN frequencies were 195 

MESO (3.5%), KICH (1.5%) and SARC (1.2%). The bottom three were LUSC 196 

(0.2%), PRAD (0.2%) and LUAD (0.18%). Importantly, SARC and UCES had both 197 

amplification and deep deletion while only one type of CNV was observed in other 198 

cancers (Figure 5A). From the point of view of the number of cases with MEK1 CNV, 199 

the numbers in descending order were BRCA, OV, LUAD, LUSC, COADREAD, etc. 200 

(Figure 5B). To clarify the correlation between MEK1 CNVs and mRNA expression, 201 

we made a scatter diagram according to the data from cBioPortral. This result 202 

suggested that there was a positive correlation between MEK1 CNVs and mRNA 203 

expression across 32 types of cancer (r=0.3768, p<0.0001) (Supplementary Figure 204 

S3). Our work revealed that MEK1 CNVs play a crucial role in the mRNA expression 205 

and functions of tumors. 206 

 207 

Integrated MEK1 alterations (mutation and CNVs) in different tumors. 208 

The total MEK1 alteration proportion accounted for approximately 7% across all 209 

types of cancer, and mutations were found more commonly in general. Nevertheless, 210 
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the frequency varies markedly in different types of cancers. MEK1 alterations were 211 

more common in MESO, UCS, CHLO and ESCA. It is worth noting that there were 212 

exclusive amplifications in MESO, renal chromophobe cell carcinoma (RCCC) and 213 

prostate cancer (CRPC) while there were exclusive mutations in CHOL, COAD, 214 

HNSC and THCA. Furthermore, we observed neither MEK1 mutations nor MEK1 215 

CNVs in ACC, UCS, UVM, DLBC, AML, GBM, PRCC, LGG and PAAD (Figure 216 

6A). Surprisingly, we observed that the MEK1 CNV frequency varied with the 217 

mutation sites. More than 50% of mutations in the protein kinase domain and other 218 

domains were accompanied by shallow MEK1 deletion and copy gain. The difference 219 

was that shallow deletion was dominant in the protein kinase domain while copy gain 220 

was dominant in other domains (Figure 6B). 221 

 222 

MEK1 alterations and patient survival 223 

The correlation between MEK1 mRNA expression and survival time was discussed to 224 

determine the clinical interpretation of MEK1 expression. According to the actual 225 

clinical needs, we analyzed patients with abnormal MEK1 expression overall time 226 

(OS) and progression-free survival (PFS) in individual tumors. Our results revealed 227 

that high MEK1 expression was a risk factor for patient OS in AUAD and LIHC. 228 

However, it was a protective factor for patient OS in melanoma, THYM, STAD, 229 

KIRP and ESCA (Figures 7A and 7B). Next, the results of MEK1 expression and 230 

patient PFS are shown in Figure 8. High MEK1 expression was positively correlated 231 

with patient PFS in KIRC, STAD, TGCT and HNSC. Interestingly, a negative 232 

association between high expression and patient PFS was not observed. 233 

  234 

Discussion 235 

In this research, we analyzed MEK1 in depth across 32 types of cancer from the 236 

following aspects: MEK1 expression, alterations, functional impact and clinical 237 

significance. Melanoma accounted for the largest proportion of alterations, and 238 

mutations were more common. Furthermore, MEK1 expression increased 239 

significantly, and mutations were mainly distributed in the protein kinase domain in 240 

SKCM. Overall, mutations occurred more often in the protein kinase domain, which 241 

was more likely to have therapeutic targets. Other types of cancer with high MEK1 242 

alterations included UCEC, CHOL and COADREAD. There were several similarities 243 

such as the alteration frequency was approximately 2.8%, mutations were dominant 244 

and MEK1 expression decreased slightly compared with normal tissues. Notably, 245 

MESO had the second highest alterations in which amplification was considered to be 246 

a single type and the highest CNV frequency was observed but had no therapy targets. 247 

MEK1 expression in LUAD, KIRP, ESCA and LIHC decreased, which is associated 248 

with better prognosis. Conversely, the MEK1 expression in THYM, STAD, KIRC, 249 
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TGCT and HNSC increased, which is associated with better prognosis. Regarding the 250 

other aspects of the expression profile, there were no alterations in ACC, UCS, UVM, 251 

DLBC, AML, GBM, PRCC, LGG or PAAD. 252 

 253 

With deeper research and bioinformation database application development, a 254 

growing number of cancers have been found to be linked to MEK1. Previous studies 255 

have shown that high MEK1 expression is observed in various tumors. Moreover, 256 

many small molecule inhibitors targeting MEK1 have been developed. Malignant 257 

melanoma is an aggressive skin cancer 
14

. Presently, malignant melanoma incidence is 258 

consistently growing, but mortality is not decreasing 
15

. Many researchers have shown 259 

high MEK1 expression in BRAF-mutated melanoma due to activation of the 260 

RAF–MEK–ERK pathway. The MEK inhibitor trametinib combined with the BRAF 261 

inhibitor dabrafenib has been approved for BRAF-mutated melanoma 
16

. We found 262 

high MEK1 expression, trametinib was approved to serve as a therapeutic drug in 263 

SKCM, and MEK1 expression was positively related to patient OS. 264 

 265 

Histiocytic sarcoma is a rare, aggressive, and poorly understood hematopoietic 266 

neoplasm, and the majority of patients diagnosed live only six months 
17

. One study 267 

found that histiocytic neoplasms might drive the RAF–MEK–ERK pathway and result 268 

in the overexpression of MEK1 
18

. Naturally, trametinib was used to treat histiocytic 269 

neoplasms and preliminarily proved to be effective 
19

. Similarly, ARAF recurrent 270 

mutation excessively activating the RAF–MEK–ERK pathway leads to a central 271 

conducting lymphatic anomaly treatable with a MEK inhibitor 
20

. MEK1 expression 272 

was increased in DLBC, and this result might be significantly related to driving the 273 

RAF–MEK–ERK pathway. 274 

  275 

Except for upstream effector mutations causing MEK1 overexpression, evidence that 276 

certain MEK1 mutations are thought to be carcinogenic has been presented in recent 277 

years. NCI-H1437 harboring the MEK1 Q56P mutation is a lung adenocarcinoma cell 278 

line. Preclinical research works have demonstrated that NCI-H1437 developed 279 

sensitivity to various MEK1 inhibitors. Similar situations were established in other 280 

cell lines. SNU-C1 belongs to the colorectal cancer cell line and harbors the MEK1 281 

F53L mutation. OCUM-1 MEK1 harboring the MEK1 Q56P mutation is a gastric 282 

cancer cell line. These two cell lines were proven to be sensitive to MEK1 inhibitors 283 

21
. Our findings showed that CORDREAD had high MEK1 expression, which was 284 

little associated with prognosis because these samples possibly had no MEK1 F53L 285 

mutation. 286 

 287 
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Overall, our study identified MEK1 characterizations across 32 TCGA types of cancer 288 

from four aspects including MEK1 expression, alterations, functional impact and 289 

clinical implications. Some alterations are closely related to tumorigenesis while 290 

others are strongly associated with targeted therapy. In addition, some kinds of cancer 291 

with high alteration frequency are involved in better prognosis, but others are just the 292 

opposite. Furthermore, some cancers with high expression or target sites can be 293 

treated with targeted drugs. Genomic profiling may provide significant insight into 294 

cancer treatment for using targeted drugs. 295 

 296 

Methods 297 

Data acquisition from various bioinformation databases 298 

MEK1 expression in 53 normal tissues was acquired using genotype-tissue expression 299 

(GTEx), whose primary functions include the collection of the genetic impact on 300 

transcriptome and gene regulation mechanism, and MEK1 expression data were log10 301 

transformed 
22

. Then, cBioPortal was applied to obtain MEK1 mRNA expression data. 302 

cBioPortal is very useful for the exploration, visualization, and analysis of cancer 303 

genomics and clinical data 
23

. We further utilized Gene Expression Profiling 304 

Interactive Analysis (GEPIA), which is a practical and comprehensive website 305 

contributing to gene expression profiling and interactive analysis, to compare the 306 

transcriptional levels between 32 types of cancer and matched normal tissues 
24

. 307 

Moreover, MEK1 protein expression was extracted from the first RPPA dataset 308 

containing more than 8,000 samples of 32 types of cancer from The Cancer Genome 309 

Atlas (TCGA) 
25

. 310 

 311 

To determine MEK1 in terms of mutational and clinical significance, we utilized 312 

cBioPortral again to obtain these related data. The mutation data included indels, 313 

SNVs and CNVs that contained amplification and deep deletion. The log ratio value 314 

of CNVs was set as follows: -2/-1=deletion, 0=diploid, 1=gain, and 2=amplification. 315 

Then, the exploration of the clinical significance was mainly based on Kaplan-Meier 316 

curves. Kaplan-Meier curves are a method to predict the future and a convenient way 317 

to evaluate the effect of genes on patient survival 
26,27

. Survival indexes such as 318 

overall survival (OS) and progression-free survival (PFS) were primarily used to 319 

analyze the association with MEK1 alterations. The 95% confidence intervals and the 320 

hazard ratios were plotted as forest plots. 321 

 322 

Data analysis 323 

SPSS software was used for data analysis. Student’s t-tests, Cox regression analysis 324 

and linear regressions were appropriately applied. A p value less than 0.05 was 325 

considered significant. All cancer samples were statistically analyzed. A single sample 326 

javascript:;
javascript:;
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at the genetic level was classified into two major categories: altered and unaltered. 327 

The Onco Query Language (OQL) was mainly applied. 328 

 329 
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 432 

Figure legends 433 

Figure 1. The expression of MEK1 mRNA and protein from The Cancer Genome 434 

Atlas (TCGA). (A) MEK1 mRNA expression in pancancer. (B) MEK1 protein 435 

expression in pancancer. (C) MEK1 mRNA expression had a positive correlation with 436 

MEK1 protein expression across 32 types of cancer types.  437 

Figure 2. The mutation frequency and distribution of MEK1 in pancancer. (A) MEK1 438 

mutation frequency in pancancer. (B) MEK1 mutation distribution belonging to 439 

different functional domains for all and the top 12 tumors. 440 

Figure 3. MEK1 mutation classification based on the functional impact. (A) MEK1 441 

mutation classification based on the functional impact in pancancer. (B) MEK1 442 

mutation classification based on the functional impact on all and top 12 tumors. 443 

Figure 4. MEK1 mutation distribution by targeted therapy implication. (A) MEK1 444 

mutation distribution by treatment level evidence as annotated in OncoKB. (B) MEK1 445 

mutation distribution by targeted treatment in the top 12 types of cancer. 446 

Figure 5. MEK1 copy number variant (CNV) distribution across 32 types of cancer. 447 

(A) MEK1 CNV frequency in 32 types of cancer. (B) MEK1 CNV distribution in top 448 

15 types of cancer. 449 

Figure 6. MEK1 alteration distribution in 32 types of cancer. (A) MEK1 alteration 450 

frequency in 32 types of cancer. (B) MEK1 CNV distribution located in different 451 

functional domains. 452 
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Figure 7. The relationship between MEK1 expression and patient overall survival 453 

(OS). 454 

Figure 8. The relationship between MEK1 expression and patient progression-free 455 

survival (PFS).  456 

 457 

Table legends 458 

Table 1. The MEK1 total mutation frequency obtained from cBioPortal. 459 

 460 



Figures

Figure 1

The expression of MEK1 mRNA and protein from The Cancer Genome Atlas (TCGA). (A) MEK1 mRNA
expression in pancancer. (B) MEK1 protein expression in pancancer. (C) MEK1 mRNA expression had a
positive correlation with MEK1 protein expression across 32 types of cancer types.



Figure 2

The mutation frequency and distribution of MEK1 in pancancer. (A) MEK1 mutation frequency in
pancancer. (B) MEK1 mutation distribution belonging to different functional domains for all and the top
12 tumors.



Figure 3

MEK1 mutation classi�cation based on the functional impact. (A) MEK1 mutation classi�cation based on
the functional impact in pancancer. (B) MEK1 mutation classi�cation based on the functional impact on
all and top 12 tumors



Figure 4

MEK1 mutation distribution by targeted therapy implication. (A) MEK1 mutation distribution by treatment
level evidence as annotated in OncoKB. (B) MEK1 mutation distribution by targeted treatment in the top
12 types of cancer.



Figure 5

MEK1 copy number variant (CNV) distribution across 32 types of cancer. (A) MEK1 CNV frequency in 32
types of cancer. (B) MEK1 CNV distribution in top 15 types of cancer.



Figure 6

MEK1 alteration distribution in 32 types of cancer. (A) MEK1 alteration frequency in 32 types of cancer.
(B) MEK1 CNV distribution located in different functional domains.



Figure 7

The relationship between MEK1 expression and patient overall survival (OS).



Figure 8

The relationship between MEK1 expression and patient progression-free survival (PFS).
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