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We continue our work on characterizing lung cancer biomarkers identified in the MCM1 
project. This update focuses on PCSK5, a gene associated with lung cancer survival 
and which shows differential expression across various cancer types. 
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Terminology 

- Proprotein: An inactive protein that can be modified to become an active protein. 

- VACTERL association: A complex condition characterized by multiple congenital 
anatomical defects, including vertebral defects, anal atresia, cardiac defects, tracheo-
esophageal fistula, renal anomalies, and limb abnormalities (VACTERL). 

- Herlyn-Werner-Wunderlich syndrome: A rare congenital disorder characterized by 
anatomical defects in the urogenital tract. 

Background 

Precision medicine is enabled by using molecular markers (signatures) that identify 
disease early, and stratify patients into subgroups with different disease progression 
patterns, leading to potentially different treatment strategies. The Mapping Cancer 
Markers project analyzes data sets with millions of data points collected from patients 
with cancers and sarcomas to find such diagnostic, prognostic and predictive 
signatures. 

Since November 2013, World Community Grid volunteers have donated over 875,900 
CPU years to the project, helping analyze data on lung and ovarian cancer and 
sarcoma, much more thoroughly than otherwise possible. We are immensely grateful for 
the volunteers who continue to donate to this project. 

https://www.worldcommunitygrid.org/research/mcm1/overview.do


Further characterising the 26 top-scoring genes in lung cancer, we have already 
discussed VAMP1, FARP1, GSDMB, ADH6, and IL13RA1 (in our March, April, July, 
September, and November 2023 updates). Here, we outline information on PCSK5. 

PCSK5 Research 

PCSK5 encodes proprotein convertase subtilisin/kexin type 5, a serine endoproteinase 
that processes different proproteins (Uniprot). PCSK5 has been implicated in diverse 
biological processes. Studies in mice have revealed that it is involved in early heart 
development[1] and ovarian follicle development[2]. Another study suggested that it may 
facilitate SARS-CoV-2 entry into myocardial tissue[3]. Genetic variation in PCSK5 has 
been demonstrated to modulate high-density lipoprotein (HDL) cholesterol levels[4]. In 
addition to its association with cancer, links have been identified between PCSK5 and 
other diseases. For example, mutations in PCSK5 have been identified in patients with 
the VACTERL association[5] and Herlyn-Werner-Wunderlich syndrome[6]. PCSK5 has also 
been identified as a diagnostic biomarker for endometriosis[7] and inflammatory skin 
disease[8]. 

As with the other genes we have presented, we found that PCSK5 has a protective role 
in lung cancer (Figure 1). 

 

Figure 1. Survival curves for patients with high and low expression of PCSK5 (KMplot). 

https://www.worldcommunitygrid.org/about_us/article.s?articleId=782
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https://www.worldcommunitygrid.org/about_us/article.s?articleId=804
https://www.uniprot.org/uniprotkb/Q92824/entry
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We investigated further to see if this finding is seen in other cancers. As shown in 
Figure 2, PCSK5 is differentially expressed in normal tissue compared with cancer 
tissue across most cancer types (red labels). In most of the cases, it is the loss of 
PCSK5 expression that is associated with cancer, except liver, renal, stomach and 
testicular cancers. The literature also supports this observation, as associations have 
been documented between PCSK5 expression and colorectal cancer[9], brain cancer[10], 
osteosarcoma[11], and renal cancer[12]. 

Figure 2. Expression of PCSK5 in normal and cancer tissue for multiple cancer types. 
Red text represents a significant difference between expression in cancer tissue 
compared with normal tissue (TNMplot). 

If you have any questions or comments, please leave them in this thread for us to 
answer. Thank you for your support! 

WCG Team 

References 

1. Szumska D, Cioroch M, Keeling A, Prat A, Seidah NG, Bhattacharya S. Pcsk5 
is required in the early cranio-cardiac mesoderm for heart development. BMC 
Dev Biol. 2017 Apr 26;17(1):6. doi: 10.1186/s12861-017-0148-y. PMID: 
28446132; PMCID: PMC5407003. 

2. Antenos M, Lei L, Xu M, Malipatil A, Kiesewetter S, Woodruff TK. Role of 
PCSK5 expression in mouse ovarian follicle development: identification of the 
inhibin α- and β-subunits as candidate substrates. PLoS One. 2011 Mar 
8;6(3):e17348. doi: 10.1371/journal.pone.0017348. PMID: 21408162; PMCID: 
PMC3050889. 

3. Chen C, Wang J, Liu YM, Hu J. Single-cell analysis of adult human heart 
across healthy and cardiovascular disease patients reveals the cellular 
landscape underlying SARS-CoV-2 invasion of myocardial tissue through 
ACE2. J Transl Med. 2023 May 31;21(1):358. doi: 10.1186/s12967-023-04224-
1. PMID: 37259108; PMCID: PMC10231857. 

4. Iatan I, Dastani Z, Do R, Weissglas-Volkov D, Ruel I, Lee JC, Huertas-Vazquez 
A, Taskinen MR, Prat A, Seidah NG, Pajukanta P, Engert JC, Genest J. 

https://tnmplot.com/analysis/
https://www.worldcommunitygrid.org/forums/wcg/viewthread_thread,46141


Genetic variation at the proprotein convertase subtilisin/kexin type 5 gene 
modulates high-density lipoprotein cholesterol levels. Circ Cardiovasc Genet. 
2009 Oct;2(5):467-75. doi: 10.1161/CIRCGENETICS.109.877811. Epub 2009 
Aug 22. PMID: 20031622; PMCID: PMC2901678. 

5. Nakamura Y, Kikugawa S, Seki S, Takahata M, Iwasaki N, Terai H, Matsubara 
M, Fujioka F, Inagaki H, Kobayashi T, Kimura T, Kurahashi H, Kato H. PCSK5 
mutation in a patient with the VACTERL association. BMC Res Notes. 2015 Jun 
9;8:228. doi: 10.1186/s13104-015-1166-0. PMID: 26055999; PMCID: 
PMC4467638. 

6. Li L, Chu C, Li S, Lu D, Zheng P, Sheng J, Luo LJ, Wu X, Zhang YD, Yin C, 
Duan AH. Renal agenesis-related genes are associated with Herlyn-Werner-
Wunderlich syndrome. Fertil Steril. 2021 Nov;116(5):1360-1369. doi: 
10.1016/j.fertnstert.2021.06.033. Epub 2021 Jul 24. PMID: 34311961. 

7. Zhang H, Zhang H, Yang H, Shuid AN, Sandai D, Chen X. Machine learning-
based integrated identification of predictive combined diagnostic biomarkers for 
endometriosis. Front Genet. 2023 Nov 27;14:1290036. doi: 
10.3389/fgene.2023.1290036. PMID: 38098472; PMCID: PMC10720908. 

8. Bang H, Kim JE, Lee HS, Park SM, Park DJ, Lee EJ. Integrated bioinformatic 
analysis of gene expression profiling data to identify combinatorial biomarkers 
in inflammatory skin disease. Sci Rep. 2022 Apr 7;12(1):5889. doi: 
10.1038/s41598-022-09840-3. PMID: 35393522; PMCID: PMC8989986. 

9. Liao C, Huang X, Gong Y, Lin Q. Discovery of core genes in colorectal cancer 
by weighted gene co-expression network analysis. Oncol Lett. 2019 
Sep;18(3):3137-3149. doi: 10.3892/ol.2019.10605. Epub 2019 Jul 11. PMID: 
31402962; PMCID: PMC6676736. 

10. Yuan Y, Qi P, Xiang W, Yanhui L, Yu L, Qing M. Multi-Omics Analysis Reveals 
Novel Subtypes and Driver Genes in Glioblastoma. Front Genet. 2020 Nov 
26;11:565341. doi: 10.3389/fgene.2020.565341. PMID: 33324446; PMCID: 
PMC7726196. 

11. Gao M, Liu W, Li T, Song Z, Wang X, Zhang X. Identifying Genetic Signatures 
Associated with Oncogene-Induced Replication Stress in Osteosarcoma and 
Screening for Potential Targeted Drugs. Biochem Genet. 2023 Sep 6. doi: 
10.1007/s10528-023-10497-4. Epub ahead of print. PMID: 37672187. 

12. Poplawski P, Alseekh S, Jankowska U, Skupien-Rabian B, Iwanicka-Nowicka 
R, Kossowska H, Fogtman A, Rybicka B, Bogusławska J, Adamiok-Ostrowska 
A, Hanusek K, Hanusek J, Koblowska M, Fernie AR, Piekiełko-Witkowska A. 
Coordinated reprogramming of renal cancer transcriptome, metabolome and 
secretome associates with immune tumor infiltration. Cancer Cell Int. 2023 Jan 
5;23(1):2. doi: 10.1186/s12935-022-02845-y. PMID: 36604669; PMCID: 
PMC9814214.  


	Research update from the MCM team (January 2024)

