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Figure 1 Number of publications in virome and gut virome research is growing rapidly. Virome is becoming a hotspot in recent years, and gut virome
also develops fast. We searched PubMed using “(viral metagenomics) OR (viral metagenome) OR (virome)” and “(gut viral metagenomics) OR (gut
viral metagenome) OR (gut virome)” as the query terms, respectively. Only publications published before Dec 31, 2022 are included
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Table 1 Comparison of strategies based on viral metagenomes and metaviromes in virome studies
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Table 2 Bioinformatics methods and tools commonly used in viral metagenomes and metaviromes
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DNAFFFIBEBRCRDY, HItk, 7 5500 4 5500 o 75
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22 WERARRIGUME. A EE
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HH ) E B FBRR R Z RO, TR SRR, i
R B RS R E R R, IS I TE 40w St
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Fo A AR Iy, W B AT 43 B N T Ak R AT I R
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Sy R 23 N T E A0 3L R b, B VR N e
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FOPREE R, 5 NI B A AN B S R 2 i s ok, 4R
JE B ZR I T RATCE AN T2 T R
Jorg RN e 2 r = A K EEAR, S 8UE M
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NG A SR A ol A R LN e
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IEAESR R T — Se B 5 43 BT (1 W B A 8 A s e Ty
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I P WG T A 20 ) 2 1 2K G TR AR SR A7 2 5
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JtZm 5 BRI R, b, FRR R T
T BRI B RV bR 1, — AN DR BE 110%. RV
FEBIARZEAROR, A =38 6 NI £ B 1R S i A v 2
M. PR EAR PP i S, AEEENF Bk,
dnATis A AE 2 T BUA 58 i 2 (B 2 K4
B, EATARER 1R L R A A R 4 78 15
B, TEBEEA > B R

T3 B ) A VG BB IR 10 B 5 1 T 41 22 1] Y
S TAEAER, GHEZ AU e g0 L
BRI T2 56 R s WU R . Horh, 24405
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L7 B2 TR0 25 r g e e 1Y o T %
SE BT 9 AR 1 EANEURE, ST EONAIE
5 2 R EC A s 7 1) i PR AL A R AR AL, DL R T 2
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R, KT 5 e v N ST 2 1 22 TN i) L A Sy A

653


https://github.com/shufangwu/DeePhage
https://github.com/shufangwu/DeePhage
http://cqb2.pku.edu.cn/ZhuLab/HoPhage/data/
http://cqb2.pku.edu.cn/ZhuLab/HoPhage/data/

TL/ANT 55 s 35 A2 Bn 42408 5 0 W 7 ik R gt e S b i

T B XT AR R A P R A A2 2 8] AR AE IR ek
ZI 4y AT 55, HoPhage-SHEHRTE B HR K 7 X B4
fcide g 32 5 PRI 21 2 A [X b ()35 05 1 81 A 2 B ZR AT R
BRI, RS TSR PO A A B 5 X 1) 2
TFHMESA /R R E R 7. R,
TR E TR AE P MR B IR 2573 4
Sk # 4 HoPhage-G 5 HoPhage-S 45 B M 45 S 1,
Bt ox o A DR A 0 o Wk o R A7 £E S KT B R 7
T R 8, HoPhagefE 5 ik E Y5 LRI
EARHIVERE; 32 F RS il 2 5 R A el i, &
WIHoPhage ] 7£ TN 7 W B8 41 107 A HEAE L, JF
B BB TN 53 AR R W T A L AR ) R VR D R TR AE
AN

DRy SN RGN A0, 5 A B AE N BT 35 CRe ) 2
SHUA I BE A ADURE LR A9 75 FOTE AE i 21X — Pk,
R R T 4 R SO T A B e 4 R % 1 TR 2
7k, KRBT W EETE 32 WU 5%k DeepHoF (https://
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Data mining and analysis techniques for gut virome:
the prospects and challenges

JIANG XiaoQing, LI Mo, YIN HengChuang, GUO Qian, TAN Jie, WU ShuFang,
WANG ChunHui & ZHU HuaiQiu

Department of Biomedical Engineering, College of Future Technology, and Center for Quantitative Biology Peking University, Beijing 100871, China

The gut virome plays a very important role in the microbial community structure, the bacterial traits, and even the human health.
However, it is still poorly understood compared to the bacterial metagenome among the gut microbiome. The rapid development of
high-throughput sequencing technologies, machine learning, deep learning, and other methods provides an opportunity for in-depth
study of gut virome. With a special focus on the high-throughput genomic data of bacteriophages and eukaryotic viruses, this paper
reviewed those general character key technologies of data mining and data analysis in current gut virome research, most of which are
applied in both viral metagenomes and metaviromes. In view of the complexity of biological problems and clinical trials, as well as
the application of third-generation sequencing and artificial intelligence methods, we also discussed the challenges and opportunities
for these tools and techniques in gut virome.
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