BEMEXERNNRGZLEHREFMR

FARBEY D AR BRI MR AEZEER BOM 3100585 2. BRI A: B REN B 50011)

WE: B %46 “BREMABH” , NEAALXFTEF ARSI LML LNP) % mp L heimieid 2, RBEAmLA
B o A RAFAE, A BRI R AE ST 7 EITARMEAF . FE AR RALFH HEi8 327 % Phylostratr € 45 A % B
AEORGAARGHARR, S ERAR, BERHAR, wRAR. RELR. PRARFSLEREGHLERNF
A, B AT BITOAILERRA SR LN LR BRALTAEBEORGAERAGAGEBTRES R 27, A
TCGA KB G AR AFe EF AR B AKX B G, AR 8 FAFHI T R HATIE S, SR AE 20291 %8 R%
K RARAE 5 st 45 R RIE B R B 5 AR P R 69 3 B AR R 3] 27T AW B . B R 4159 NERAR | 527 ANE R IRS)
EE, 87T AMRARE, 134 AMNRBEE, 10755 A FTHRARF Q24N ARERAL BT REIFINEN T O ST HIE,
SREFTASEARGRAALTRESF AL AZORGAARAMEA LR LR, AP REMXARLA Z F 0
RAKBWES, B, B, MR, TR, AHSRMIRE . B ok mi e A Fbis B ot 2w, g
WRAPHERTHELLARAZINESEAL, G0 BEMALARAERALTRET LA FEe#AR, BFLESF
AT B FRTESE, WRBAKRTHERFTOETEARAEW RGNS, THTRENBARZALEX, Hint
T8 2h M #7 ¥e 5 KB A RARAEHT B

KR BB AAEE; RAKXFHES; RTRFRESNLR,; #RMFHBIEH

FESYES: RI66 XHARRRRD: A MEHS: 1007-7693(2024)02-0177-15

DOI: 10.13748/j.cnki.issn1007-7693.20233174

SIAA: Eiedt, 58, AR BaMmA ARG ZALFREFARI]. T BRI LA T, 2024, 41(2): 177-191.

Phylostratigraphy Study of Cancer-related Genes

WANG Sigi', GU Xun?, ZHOU Zhan'"(1.College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058,
China; 2.lowa State University, Ames 50011, USA)

ABSTRACT: OBJECTIVE To analyze the evolution of the transition from unicellular organisms to multicellular organisms
from a phylogenetic stratigraphy perspective, combining the "cancer atavism hypothesis". To investigate the evolutionary
chronology of cancer-related genes to guide research on cancer mechanisms and the development of treatment strategies.
METHODS Phylostratr was used to identify the systematic evolutionary strata of all human protein-coding genes, housekeeping
genes, cancer driver genes, tumor suppressor genes, oncogenes, neutral genes, and differentiation genes. Differential distribution of
genes from different functional categories and human protein-coding genes was analyzed using log-odds ratios and hypergeometric
distributions. TCGA was utilized to investigate transcriptional expression datas in cancer tumor samples and normal samples, and
calculations and analysis were performed using transcriptome age index. RESULTS A total of 20291 protein-coding genes were
classified into 27 different strata based on the farthest homologous species in the sequence alignment results. Within the
phylogenetic stratigraphic structure, the datasets of 4 159 housekeeping genes, 527 cancer driver genes, 87 tumor suppressor genes,
134 oncogenes, 10755 neutral genes, and 4274 differentiation genes exhibit distinct distribution patterns. The overall distribution of
these genes significantly differs from that of all human protein-coding genes. Cancer-related genes exhibited a more ancient
phylogenetic stratigraphic distribution. Transcriptome age index results for bile duct cancer, colon cancer, lung cancer, liver cancer,
head and neck cancer, and kidney chromophobe samples showed strong expression of highly conserved and ancient genes within the
tumors. CONCLUSION Cancer-related genes exhibit older evolutionary origins within the phylogenetic context suggesting a
more conserved function during species evolution. And the phenomenon of enhanced expression of highly conserved ancient genes
in tumor tissues can be used to explore tumor gene expression patterns, and provide new ideas for the discovery of new anti-tumor

drug targets and drug research.
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Tab. 1  Phylostratr conducts species information used in
human genetic dating

WE REHALENR 25 RN Uniprot ID

1 Cellular Unicellular(UC) 84156/2026791|153854
Organisms 1457250(1262986
2 Eukaryota Unicellular(UC) 44689/184922|1036724|
353153
3 Opisthokonta Unicellular(UC) 766039|595528]691883|
81824|559292|946362|
667725
4 Metazoa Early Metazoan(EM) 400682
5 Eumetazoa Early Metazoan(EM)  252671|6087|27923|45351|
669202/10228|287889
6 Bilateria Early Metazoan(EM)  7227|46245|6192|
2762511|34506/92179
7 Deuterostomia  Early Metazoan(EM)  133434[2904734|
7668
8 Chordata Early Metazoan(EM)  7741|7740|7719|51511|
34765
9 Vertebrata Early Metazoan(EM) 7764|7757
10 Gnathostomata  Early Metazoan(EM)  7868|137246|75743
11 Euteleostomi Early Metazoan(EM)  7906|7917|7955|27687|
791848698
12 Sarcopterygii Early Metazoan(EM) 7897
13 Tetrapoda Early Metazoan(EM)  57060[260995[445787|
1415580(8355
14 Amniota Early Metazoan(EM)  38654|75864/9031|
1825980[35670(8508

15 Mammalia Mammal-Specific(MM) 9258

16 Theria Mammal-Specific(MM) 13616|38626/9305|
29139
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Mammal-Specific(MM) 30608|30611[1328070|
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39432(9515
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591936/61622
Mammal-Specific(MM) 61853

23 Catarrhini

24 Hominoidea
25 Hominidae Mammal-Specific(MM) 9601
26 Homininae Mammal-Specific(MM) 9598

27 Homo sapiens Mammal-Specific(MM) 9606
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Fig.3 Phylostratigraphic distribution of human gene origin under different E-value truncation during BLASTP comparison
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