2025, 65(3): 1017-1032 G =i
CSTR: 32112.14.j.AMS.20240605 Acta Microbiologica Sinica
DOI: 10.13343/j.cnki.wsxb.20240605 http://journals.im.ac.cn/actamicrocn

Review EE5S

E R ERRY AT R R

i, Furs |, BT, FEEkl, Ax

1 BRZEREE R B R EBe, BRI s, BRM A TR s, MK
2 WEFERY S—W R R (KPR BB IR, IR

il 2RSS, BVLAK, FEE, SRR . ELBRR R AT R R[], Tl 0774, 2025, 65(3): 1017-1032.
HE Bo, JIANG Xinyu, LIAO Jianglin, LU Shuguang, LE Shuai. Research progress in jumbo phages[J]. Acta Microbiologica Sinica,
2025, 65(3): 1017-1032.

W E: AEHRAZHR, AERFERN AN EEZRARE. AAKREAF SO EH
M, AP EREHKRE —LLBRAKRT 20k ¥ EHAR, O TFTEEARARTR, FRERE
MFZGHHEA K., EREFREEAMFAG LA IFZ 4504, il A 2RO EFRTLEL., B4F
A B A G M (e RE T, ARF KRR AN EL)S., KX G A EREFH KRR AR
RitAT4ziE, TRAMEAMFHE. ARA S, R I BAR 5L, FRITE AL
B RE . IRBIE I, KFIRIAA A W06 FAURE R ), A E R B AR 69 A8 KRR A L )
RELAFH BT,

XEIE: EAERA, RKEASHL, BRRE, EFHRET; LA#E

Research progress in jumbo phages

HE Bo', JIANG Xinyu', LIAO Jianglin'?, LU Shuguang'’, LE Shuai'’

1 Key Laboratory of Microbial Engineering under the Educational Committee in Chongqing, Department of Microbiology,
College of Basic Medical Sciences, Army Medical University, Chongqing, China
2 Department of Cardiovascular Medicine, the Southwest Hospital of Army Medical University, Chongqing, China

Abstract: In the post-antibiotic era, phage therapy becomes a candidate for treating drug-resistant
bacteria. Phages are diverse, and jumbo phages are a class of phages with genomes longer than
200 kb. Their large genomes carry abundant functional genes with scattered distribution. Jumbo
phages have a variety of unique biological characteristics, such as oversized phage particles, unique
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replication cycles, and unique structures such as the nucleus-like compartment, the “inner body” ,
and the long-wavy curly tail fiber. This paper reviews the research progress in jumbo phages,
focusing on their biological characteristics, genomes, evolution, and special replication
mechanisms and structures. Furthermore, this review explores the application potential of jumbo
phages in the treatment of drug-resistant bacterial infection, environmental management,
aquaculture, and biocontrol, aiming to provide reference and implications for the research and
application of jumbo phages.

Keywords: jumbo phages; genome and evolution; nucleus-like compartment; phage therapy;

application progress
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Figure 4 Phylogenetic tree of jumbo phages.
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Figure 5 Schematic diagram of the infection process of host bacteria by nucleus-forming jumbo phages.
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