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Visual Analysis of Literatures on m6A Methylation Based on CiteSpace

HUANG Jinmei', ZHU Sumei', QIN Miao!, MO Junru!, QIN Shina', LI Fang"?3, LIANG Jianqin'?3,
FENG Jianfang'?3"(1.Guangxi University of Traditional Chinese Medicine, Nanning 530200, China; 2.Guangxi Superior
Proprietary Chinese Medicine and Ethnic Medicine Development Engineering Technology Research Center, Nanning 530200,
China; 3.Key Laboratory of Generic Technology Research and Development of Traditional Chinese Medicine Preparations,
Guangxi University of Traditional Chinese Medicine, Nanning 530200, China)

ABSTRACT: OBJECTIVE To detective the development status, hot spots and research trends of m6A methylation.
METHODS CNKI and Web of Science core database were used to search the related literatures of m6A methylation from 2013
to 2021. CiteSpace 5.8.R3 software was used to analyze the cooperative network of literature authors, co-occurrence, clustering
and emergence of keywords, and to visualize the map of knowledge. RESULTS The 438 Chinese and 897 English literatures
were selected, and the annual number of literatures showed a rapid growth trend. High level journals mainly focus on English
literature. The analysis of the issuing institutions showed that Nanjing Medical University, Zhejiang University and Sun Yat-sen
University were important scientific research institutions, which were the main research force. Chuan He and Gu Shiyan were the
most prolific author in m6A methylation research field, but they had not yet formed a stable core research team. The keywords
analysis of literature showed that the research related to detection technology, regulatory mechanisms and targeted drugs,
prognostic risk model, and other related fields. CONCLUSION The research on m6A methylation is in a period of rapid
development. It is a hot topic to the sequencing technology, the relationship between the distribution of different regulatory
factors and the occurrence and development of diseases. In the future, it will be the development trend in malignant tumors,
hepatocellular carcinoma, gastric cancer, colorectal cancer and other fields.

KEYWORDS: m6A; CiteSpace; visual analysis; literature
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B, meA I LAY = fE 2 H 3 Fik
HAEAEE, B & (Writers) " “ 14 5 &%
(Erasers)” Fl “IZi%#%(Readers)” B3, X b 16
ik SRR SR I8 5 BB TS Sk s KU 25 1)
XK. HAET, EWNIbEEXT moA R 58 4l
TOREMSCER, FEEAE TR —PAR L 45 T
T, 2 AU K R R L R A AR
o B, Ao this I SCEk T 2% T A CiteSpace
AT moA H AL X — WP U AT RGN
A B 58 K & [ (CNKD il Web of
Science(WOS) U H FETE 2013—2021 4F K& £
X, JLCCHK, B CiteSpacel 34 iR HAF5¢
BRI 2R S8 M A B U S ik s, RS-
m6A MW BRI, M A S w58 A

TERY B, IS T moA KR4 %
EFIRUERL RS, e SR A IE $2 455 %
EE.

1 BUESR&®

1.1 Bk IR

£ CNKI F1 WOS #.0 & SR 5 FEXT moA H
FAb o A TAR R o KR A E] : 2013 4F 1 H—2021
4F 10 H; CNKI HdlE FERE &R 454 32/ (topical
subject, SU)=m6A or SU=N6- H1 %t it I 1% or
SU=N6- I 17 8 H 34k or SU=6-H JLJRIE WS or
SU=N-6 HIIEETF or SU=N6-JERREF or SU=mRNA
m-6A ; WOS B i JIE K R 25 fF : SU=m6A or
SU=N6-methyladenosine.

1.2 SCHRA

i AT CNKI 4 2 1 WOS i 122 73 il i 2 51
HSCSCHR 1037 4 . BESCICHK 1045 fi o xR RS
AT, HIBRSVEE . Hr I H 405 SRk LA
K55 FAICR B SCHR, I SCSCHk 438 J
YESCICHR 897 TN A EL AT
1.3 Hdsn ok

B LRI H SCCHRLL “Refworks” 1% K&
th, AN WOS Bl e i 1 SCSCHR D Al SeA % 2
H, PP “download txt” %X SCHHEA T A4S o
FIF CiteSpace 5.8.R3(http://cluster.ischool.drexel.
edu/~cchen/citespace/download/)4k {4, 1 K %
e iR St B e A S B T U Ak =L, R
XFAH R B S BT IE . S8 I
2013—2021 4%, WRYIA N 1, 992 BB
# (Author) . ¥ (Institution)F1 &7 (Keyword),
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YIR B{E Top N &4 50, EIEEE =k
pathfinder, pruning sliced networks Fl pruning the
merged network; 35X 44 A fY 438 F Hh SCSCRR
897 f BESCSCHRIEAT rTHAL AT, 2l IR A 3
Pl b O MRER IR, AR R RIZ T
WU R, T R R AR IR, L AR
RE B IO, KRBT,

2 R

2.1 RICEIHT

2101 BEKRSCE gt aC, TSR
AR R SCH, Z5RLLIE 1, 2013—2018 4F m6A
RIS S B SCIR AR e C e A 2, (HE—H 2
ARG A, AR SCR RS0 14 L 319
s 2018—2020 4F, & SCH RGN K&, 4
Py SO RS 93 0 BESC 141 o 2021 4R 3C
BRAGAAT] 10 Afy, 3OS 115 5, 528
AN ) 2 SOk & SO E R 399 . B,
5 HALZ MG & SR ILT . ETA, meA
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Fig. 1 Curve of annual number(A) and cumulative number(B)

of papers in Chinese and English

FIH SPSSAU &k A7k, *hesc £t
KSCHR[F()] 5 L RFMOBATHE, 15352 U
K F(1)=11.241(-2012)>-61.663(t-2012)+75.119
(32, R*=0.981, P<0.01), F(1)=24.434(--2012)—
152.990(+~2012)+201.762(# 3L, R*=0.946, P<0.01),
U BRI AR EL AT 2 . TiT 2022 4R
YL R R SCEST N 583, 1115 K.
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2.1.2 WIRIRSCERAHT X R SO HE 4 SERT Y
T 513CE . HABBGH T, 45R PR,
55 P SCCHRRH L, S SOk A3 T2 e B 7 HL 4R
BRI, BRI SCCHRAY moA FI LAk S
R o BESCCERII TR, S PR H R RO
KA FIJE Nucleic Acids Research(IF=16.971 ,
H=12)Fll Proceedings of The National Academy of
Sciences of The United States of America(IF=11.205,
H=17), ZiHRWE 1,

=1 HTGITR(AXE=S)
Tab. 1 Statistical table of periodicals(number of papers=5)
. . 2021 4
i?g B4 g;; #W - 53CE H %
A

At 13 1091 313 3
ERiE e 11 1032 251 2

e gL 10 1775 223 5

JCHR A SR 9 0670 206 2
HP A A 2 24 8 0771 183 2
BTy 2 5 1880 84 3
Nucleic Acids Research 8 16971 765 12
Cell Reports 6 9.423 1055 8
PloS One 6 3.240 297 9

Wi Proceedings of The National

Sk Achemy of Science.s of The 6 11205 1522 17
United States of America
Cell Death & Disease 5 8.469 410 8
Epigenetics 5 4.528 32 3
Oncology Letters 5 2.967 67 4

2.1.3 MM ACHE

H|H CiteSpace ZR %] HomlF 57

B2 #X(A)MEXB) XX EENM LA
Fig. 2 Distribution of main institutions in Chinese(A) and
English(B) literatures

GIEEURG B & SCRESEAT ST, RTRL T %
AT A B A I LY B e, kR
SCCHRIPLI A 114 4>, RRICCERPLIG A
267 > WSO SCERT 10 AL ILIE 2,

22 EEGVESHT

WF5E & B H AT BN 1 AN ST 40 % 5h & R
() BEEAEZE R | 8 I SCBRAE & 2L R 1% o B T LA
b N A R N P UR N R (. &
AT B 7 R o K B AR 9T A I SR 5T
W, HETAT T A2 SR 1 S AT O 1) S R R
PO ZERLFR 2,

K3 g R, CUEEE S ERIEA
222 ML 302 ARIES, JESCUERIEE A 1E RIS
A 322 AL 514 FKIES . ARYE U e Y,
B AVEF IGE A M=0.749 N, , HH:
SN HERBEZIVES, M IR R

P E B FH 22 2023 4R 1 A5 40 5 1 0]

FT2 RAXEH 10 WFXFEXFEHS
Tab.2 Top 10 authors of Chinese and English literatures
o LS TN YLK
WHRE  SCERECR W SCHRECHRE
1 ol 8 Chuan He(3& ) 15
2 AR 6 Jifu Wei(*f [H) 6
3 ZEHIAT 6 Kil To Chong (i [#) 6
4 [iSEA-N 4 Ranran Sun("1[H) 6
5 INEE 3 Jianhao Li( [#]) 6
6 VA, 2 Lin Zhang(*'[#) 5
7 INRTE 2 Xian Wang(H [®) 5
8 ZE Ik 2 Jie Li("P (=) 5
9 FER 2 Xin Wang(H [£]) 5
10 ZEhifs 2 Xin Liu(* ) 5

B, 98, Me=0.749%x /8 =2.11, M x=
0.749x V15 ~2.90, RIBUSKCHSC 2 5, 3503 54,
it SO R 58 N, BSCELODER 72 10,
A3 S N 26.13%F1 22.36%, Hirr,
SCOCHR & SCH e 2 1 R R BLR 22 AN L T A 22 B 4y
e, KSCBER 8 F; HCHk A SCERZ M
INA4E e WK Chuan He, & 3CHE N 155 .
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messenger RNA | adult obesity expression %5+ JLA
WA, Ao b Il SOCHHR 218 2 . 7EK]
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AN SRR AL 248 SRIELORN 453 AN OCHE ] Y A
1256 ZRELRAM, THEDHIA 19, 29.10, R
SCL SO I B 0 =19, =29 1A
WOCHE) PR, AEIE S S Bl R, G
RS mO6A(93 IR) . M (25 R) . W E4K(23 IR).
RNA(19 ¥K). FTO(19 ¥X)o H& 3= A 178 moA
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gene(142 ¥X). translation(129 ¥X). reveal(94 IX).
cancer(92 ¥X).protein(85 ¥X).cell(82 ¥X) .messenger
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binding(39 ¥X). promote(38 X ). hepatocellular
carcinoma(38 ¥X) . differentiation(37 ¥X) . mechanism
(33 ¥X). ALKBH5(32 ¥X). metabolism(31 IX).
A v PR AR g 1) P OSCOCEERA m6A(0.52) . H kAL
(0.19). RNA(0.68), FTO(0.32), #Wi#t1£(0.15).
H9%5(0.17) . mRNA(0.15) . WTAP(0.17) ., Jik it &
(0.1). COHUAEJRE(0.18) . FLARE(0.17), &L EHE ]
£ . expression(0.11), gene(0.27). protein(0.17) .

identification(0.12) . methyltransferase(0.23) .

binding(0.11). ALKBH5(0.28).
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PRI ) £ BLWFIET7 1M AR IS N2 Bk
BENBOLE R 8 4, 45HILE 5. —BIA A ML
B 0>0.3, UEIIERIEARL, FeERH $>0.5, Uil
AR AEI, 0 +=0.787(>0.3). O »=0.8137(>0.3),
YL S, BSOSO GBI SRR AL S w=
0.955(>0.5). §%=0.913 4(>0.5), ViBAH 3L, B
R Y O B ) SRS A — BRI DL R
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Bk p A o s | SCR Ry, Y R GS, MR QB TR 22 AR, v LARE M 3
WA FOR PGS, WA ZEIELE RS A FIH2013—2015 ) I Z E . =T
TR ] At A, LR 6~7, AR R S, Bl FR SCSCHER m6A . RNA

&3 Top8 FX XM ABRARKEK

Tab. 3 Top 8 clusters detail on Chinese literatures

REKS SRR FEE PGy PR

0 28 1 2018 4F  m6A. METTL3. JE4uf% RNA. sh¥ %5, a4 K& . METTL14, YTHDF2. MAP2., I (2248
. NeuroD1

1 21 0901 20174 MIRER . FUG%, BFEA . n-6 FIEAR | oAz dR . JAHRES . BER | /- FRE . RNA
R

2 20 0.927  20184F ALKBHS5. {#78%:# . Wnt i@, TP53 %878, CRISPR-Cas9. JTF4HJifIf# . RNA HI3E{k . ITIHI, TGF-B

3 18 0.928 2017 4F  FILALMEM . E MR . A KRR | GRS . S . ARk 2 41 &2 . DDXS . CD97/ADGRES
MSR1, STATI

4 13 0963 2018 4F JENFEiA. mRNAm~6a. JETUIAL. MZZREHT, HiFIMYE . CDK6. HuA21, mRNA fEH:

5 11 1 2018 4F  RWMsfL . WM& RGHNG . TITTHZY HEJﬂé*HJ‘QﬁH LR IR

6 11 1 2017 4F  AHBEUHTS . ANMIHGSE . YTH 458938 n~6 T BRGNS RNA 456 7R 2(YTHDF2), HeLa/SiHa 4fifii . miRNA
BTN T

7 10 0.895 2018 4F AHALIIFL. WAL AR . RNA HEE b OAUIRIE . CAMK2S, FIARBYHE . ¥ 5¢ 5184 . m6A H 34k

&4 Top8 X Uik x#iA R AKX
Tab. 4 Top 8 clusters detail on English literatures

LS CMEAR REE hREEG/AE agc el

0 48 0.862 2018 m6A modification, neuroblastoma susceptibility, 5 methylcytosine, depend, m6A RNA, RNA modification,
non-coding RNA, DNA methylation, histone modification, colorectal cancer

1 45 0.889 2017 binding, m(6)A RNA, nuclear RNA, gene, protein, midline switch, cros, receptor, molecular chaperone

2 31 0.955 2018 methylation, messenger RNA, m(6)A RNA, translation, nuclear RNA, identification, expression,
fertilization, infertility

3 30 0.867 2017 detection approaches, cancer progression, clinical application, pathological processes, recognition,
molecular basis, model, structural basis

4 29 0.908 2018 complex, identification, gastric cancer, cancer genome, prognostic model, endometrial carcinoma

5 29 0.777 2018 methylation, resource, clip seq, starbase, biology, metabolism, gene expression, role

6 27 0.922 2017 network analysis, random walk, 5 methylcytosine, diagnostic signature

7 26 0.942 2018 diagnostic signature, cutaneous melanoma, drug sensitivity, cancer genome atlas, m6A regulators, gene

expression omnibus, stomach adenocarcinoma, cutaneous melanoma
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Fig. 8 Top 15 keywords with strongest citation bursts in Chinese(A) and English(B) literature
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