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Bibliometric analysis of autophagy research in colorectal cancer
from 2011 to 2023 based on Web of Science

LI Yuanting, WEI Zhenhong, LUO Tian, JIA Jing, WEI Chaojun

(NHC Key Laboratory of Diagnosis and Therapy of Gastrointestinal Tumor, the Institute of Clinical Research and Translational
Medicine, Gansu Provincial Hospital, Lanzhou 730000, China)

Abstract

Key words

Background and Aims: Colorectal cancer (CRC) is a highly prevalent tumor worldwide, and
chemotherapy resistance poses a significant challenge in its clinical treatment. Regulating autophagy in
CRC can counteract tumor cell resistance to chemotherapy, making autophagy a prominent research
focus in CRC studies. This study was conducted to investigate the global research trends and hotspots in
the field of CRC autophagy from 2011 to 2023 through a bibliometric analysis, to provide a reference for
identifying key research areas and future directions in this field.

Methods: Relevant literature on CRC autophagy was retrieved from the Web of Science database and
exported in RefWorks format, including full records and citation references. The data was then imported
into CiteSpace and VOSviewer software for visualization analysis of annual publications, countries,
institutions, authors, journals, citation status, and keywords from 2011 to 2023 to identify research
hotspots and trends in this field.

Results: A total of 1 758 papers were published between 2011 and 2023, showing an upward trend in
publication volume. The top five countries in terms of publication volume were China, the United States,
South Korea, Japan, and Italy. The top five institutions with the highest number of publications were Sun
Yat-sen University, Shanghai Jiao Tong University, Fudan University, Southern Medical University, and
China Medical University. The top five authors with the most publications were Zhou Shufeng, He
Zhixu, Yang Yinxue, Zhou Zhiwei, and Zhang Xueji. The top five co-cited journals were Autophagy,
Cancer Research, Cell, Journal of Biological Chemistry, and Nature. The most frequently cited study in
CRC autophagy research is the 2008 work by Beth Levine and colleagues titled "Autophagy in the
Pathogenesis of Disease". Research hotspots in the field included the relationship between CRC
autophagy and treatment and prognosis, molecular mechanisms of CRC autophagy, and identifying
targets for chemotherapy drugs by regulating CRC autophagy. Emerging trends in CRC autophagy
research included the interactions between non-coding RNAs, intestinal microecology, the tumor
microenvironment, and CRC autophagy.

Conclusion: The main research hotspots in CRC autophagy are the roles of related signaling pathways
on the biological functions of CRC and the search for new drug targets to regulate CRC autophagy to
improve treatment outcomes. Exploring the interactions between non-coding RNA, gut microbiota, the
tumor microenvironment, and CRC autophagy is likely to become a future research trend.

Colorectal Neoplasms; Autophagy; Bibliometrics; Data Visualization

CLC number: R735.3
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Table1 Top 10 countries for publications on CRC
autophagy from 2011 to 2023
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Figure 3 Visual map of research institutions
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Table2 Top 10 institutions with publications on CRC
autophagy from 2011 to 2023
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Figure 4 Author collaboration network map
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Table3 Top 10 authors with publications and co-citations
in CRC autophagy from 2011 to 2023

Fs5 e RIE |5 = B R
1 Zhou Shufeng 17 1 Mizushima N 360
2 He Zhixu 15 2 Siegel Rl 260
3 Yang Yinxue 15 3 Klionsky DJ 259
4 Zhou Zhiwei 14 4 Jemal A 253
5 Zhang Xueji 13 5 Levine B 228
6 Zhang Wei 11 6  White E 197
7  Li Hui 10 7 LiJ 175
8  Pan Shuting 10 8 Mathew R 140
9 Qiu Jiaxuan 10 9  Galluzzi L 134

10 Wang Dong 10 10 Guido Kroemer 124
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Table 4 Top 10 journals by publication volume on CRC autophagy research from 2011 to 2023

s T RS T REL IF JCR
1 Oncotarget 62 1982 5.1 Q2
2 Cell Death & Disease 54 2363 9.0 Q1
3 Plos One 41 1199 3.7 Q2
4 Cancers 35 402 52 Q2
5 Biochemical And Biophysical Research Communications 34 538 3.1 Q2
6 Cancer Letters 34 1394 9.7 Q1
7 International Journal of Molecular Sciences 34 549 5.6 Q1
8 Oncology Reports 34 620 4.2 Q2
9 Scientific Reports 34 992 4.6 Q2

10 Autophagy 26 1456 13.3 Q1
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Figure 5 Journal density map (red indicates journals with the highest density of published literature, followed by yellow and
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Table 5 Top 10 journals by co-citation count in CRC autophagy research from 2011 to 2023

Nature Cmgmuniu ti

Frontiers In Oncology
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ophysical Re

Rsc Advances

ular Cancer Research

International Journ;

Biomolecules

~
~ Biomedicine & Pharmacomerap’v- o

Bmc Complementary Medicine And

75 LAl BEls IF JCR
1 Autophagy 2208 13.3 Q1
2 Cancer Research 1875 11.2 Q1
3 Cell 1725 64.5 Q1
4 Journal of Biological Chemistry 1552 4.8 Q2
5 Nature 1445 64.8 Q1
6 Plos One 1355 3.7 Q2
7 Oncotarget 1318 5.1 Q2
8 Oncogene 1304 8 Q1

Proceedings of The National Academy of Sciences of
’ The Unitj;l Sjt(ates of America " ’ 1073 H ol
10 Nature Reviews Cancer 1064 78.5 Q1
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Table 6 Top 10 co-cited articles
Bl i i BRI e el
WEL

Levine, ™ Autophagy in the pathogenesis of disease Cell 2008, 132(1):27-42. 10.1016/.cell.2007.12.018. 83

Levy, 2519 Targeting autophagy in cancer Nat Rev Cancer 2017, 17(9):528-542. 10.1038/nrc.2017.53. 83

Kim, ! AMPK and mTOR regulate autophagy through Nat Cell Biol 2011, 13(2):132-141. 10.1038/nch2152. 7
direct phosphorylation of Ulkl

White, Z51'7) Deconvoluting the context—dependent role for au-  Nat Rev Cancer 2012, 12(6):401-410. 10.1038/nrc3262. o
tophagy in cancer

Maiuri, 280 Self-eating and self-killing: crosstalk between au- Nat Rev Mol Cell Biol 2007, 8(9):741-752. 10.1038/nrm2239. 20
tophagy and apoptosis

Hanahan, 25" Hallmarks of cancer: the next generation Cell 2011, 144(5):646-674. 10.1016/j.cell.2011.02.013. 69

Livak, 2201 Analysis of relative gene expression data using re-  Methods 2001, 25(4):402-408. 10.1006/meth.2001.1262
al-time quantitative PCR and the 2(-Delta Del- 67
ta C(T)) Method

Mathew, %°!" Role of autophagy in cancer Nat Rev Cancer 2007, 7(12):961-967. 10.1038/nrc2254. 67

Kabeya, %5221 LC3, a mammalian homologue of yeast Apg8p, is  EMBO ] 2000, 19(21):5720-5728. 10.1093/emboj/19.21.5720.
localized in autophagosome membranes afier 66
processing

Kondo, 21 The role of autophagy in cancer development and ~ Nat Rev Cancer 2005, 5(9):726-734. 10.1038/nrc1692. 64

response to therapy

&7 2011—2023 &£ CRC HEM X FUHET 20 N S5 817

Ulcerative Colitis
Necroptosis
cell Apeprosis
r
o Het116 Cells

Table 7 Top 20 high-frequency keywords in the field of

o e sl CRC autophagy research from 2011 to 2023

Ordonin ~ @ Encoplasmic il stresss oo 8 . 1 Autophagy 743
PSR G e

5’”"""‘:“‘”;: R .Nm°:M'('““:r::::‘s‘gnm 2 Colorectal Cancer 739

e I ancer . 3 Apoptosis 375

NvAT) L':,,@“,," 8 rrogest s e S 4 Prognosis 50

- .,,,o,ii,mxw;::j,,.,n- ec e 5 Beclin-1 47

B Anm;:?z:_m* L S ] njm SN K::Y 6 Proliferation 47

ol 28" DTS oy 7 5-Fluorouracil 45

Avosvener o 8 Ros 43

M6 XEAEXNSHE 4 - -

. o 10 Chemoresistance 37

Figure 6 Keyword clustering network map 11 WTOR Pathway 36

12 P53 34

13 Cancer 33

14 Metastasis 32

15 Cell Cycle Arrest 28

16 Reactive Oxygen Species 28

17 Ampk 27

18 Oxaliplatin 27

19 Endoplasmic Reticulum Stress 26

20 Chemotherapy 24

http://www.zpwz.net




ety N, & . H T Web of Science 211 & 89 2011—2023 4F 4 B I % B " #F %2 Lok it & 947 1307

Keywords Year Strength Begin End 2011 - 2023
tumorigenesis 2011 10.87 2011 2015
beclin 1 2011 8.85 2011 2015
death 2011 6.21 2011 2015
protein 2011 3.95 2011 2014
cancer cell 2011 3.09 2011 2016
cell survival 2011 3.03 2011 2014
cancer therapy 2011 292 2011 2015

activated protein kinase 2012 533 2012 2015

chemotherapy 2011 4.75 2012 2015

in vivo 2012 428 2012 2018 @ e——
induction 2012 iy e 1] e Sl B ——
oxaliplatin 2013 3.33 2013 2018 —

inhibitor 2014 4.56 2014 2016 — —
therapy 2012 442 W4 2016 o ——
colorectal cancer cell 2011 3.93 2014 2018

molecular mechanism 2014 3.3 2014 2016 S ———
pattern 2014 312 2014 2016 i ———
cycle arrest 2011 311 2014 2017

regulates autophagy 2014 296 2014 2015 i ——————
prostate cancer 2011 4.01 2015 2016

tumor growth 2015 375 2015 2017 T .
phase ii 2015 3.37 2015 2016 T —_—
prevention 2015 3.26 2015 2019 L
cytochrome ¢ 2015 3.11 2015 2016 < rrrerrmea———
mitochondria 2015 3.62 2016 2018 i,
multidrug resistance 2016 3.04 2016 2018 R S
carcinoma cell 2012 T M
poor prognosis 2012 A B T G e i
drug delivery 2017 2.98 2017 2018 ———
toxicity 2018 3.06 2018 2020 et
microenvironment 2018 2.82 2018 2019 el
long noncoding rna 2019 4.45 2019 2023 R —
transcription 2019 3.58 2019 2020 S
promote 2016 3.15 2019 2020 B S —
stem cell 2014 3.08 2019 2020 i ——————
cell cycle arrest 2016 296 2019 2020 P
invasion 2016 6.2 2020 2021 e
tumor microenvironment 2020 3.2 2020 2023 —
derivative 2020 327 2020 2023 —
molecular docking 2021 2.89 2021 2023 S—

7 2011—2023 £ CRC B B 47135 49 40 A X 1A Y ST L
(E&FRRATEH, e EM ENIEHsRRENR
REMRERE, RTERE. EREMITEHE)

Figure 7 Breakout graph for 40 keywords in the field of

CRC autophagy from 2011 to 2023 (the blue line
indicates the timeline, and the red portion of the
blue timeline indicates the intervals of breakout

periods, showing the start year, end year and

breakout period)
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