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Figure 1 The distribution of cultivable and uncultivable /noviruses as well as their hosts. A: The host taxonomy of currently cultivable Inoviruses
(grouped by genus) and transmission electron microscopy image of Shewanella piezotolerans WP3 phage SW1; B: the viral taxonomy of uncultivable

Inoviruses; C: the host taxonomy of uncultivable Inoviruses
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Table 1 The information of cultivable /noviruses that have been isolated

WA HFOR ik A e i GCOR AR %

il Inovirus Escherichia coli X12 102448 6.4 10 41 1960 [6,12]
M13 Inovirus Escherichia coli K12 V00604 6.4 10 40.7 1968 9]
fd Inovirus Escherichia coli J02451 6.4 10 40.9 1963 [8]
If1 Infulavirus Escherichia coli V02303 8.4 10 43.7 1967 [13]
Ike Lineavirus Salmonella typhimurium X02139 6.8 10 40.5 1972 [14]
12-2 Lineavirus Salmonella typhimurium JE2571 X14336 6.7 9 42.7 1982 [15]
CUS-1 - Escherichia coli RS218 - 9.5 13 - 2002 [16]
Ypfo - Yersinia pestis CO92 - 8.7 13 - 2007 [17]
CTX¢  Affertcholeramvirus Vibrio cholerae HQ224500 10.6 13 44.6 1996 [18]
VF]o Saetivirus Vibrio cholerae ICDC-4470 KC357596 8.5 12 443 2013 [19]
VCYo Vicialiavirus Vibrio cholerae TDOTPWS5 JN848801 7.1 11 41.4 2011 [20]
KSFle Capistrivirus Vibrio cholerae AY714348 7.1 14 44.4 2005 [21]
V{O3K6 Versovirus Vibrio parahaemolyticus AB043678 8.7 10 45.2 2000 [22]
VIO4K68 Versovirus Vibrio parahaemolyticus AB043679 6.8 8 47.2 2002 [23]
V{33 Villovirus Vibrio parahaemolyticus AB012573 7.9 7 45.7 1984 [24]
fsl Fibrovirus Vibrio cholerae Al11855 D89074 6.3 15 434 1997 [25]
fs2 Saetivirus Vibrio cholerae MDO14 AB002632 8.6 9 44.5 1997 [25]
NDI1-fs1 Fibrovirus Vibrio cholerae ND1 AB572858 6.8 12 429 2012 [26]
VSK Fibrovirus Vibrio cholerae PO7. B04 AF453500 6.8 14 43.7 1996 [10]
VEloe Fibrovirus Vibrio cholerae MO45 FJ904927 6.8 11 43 2010 [27]
VGl Fibrovirus Vibrio cholerae SG25-1 AY242528 7.5 13 43.4 2003 [28]
Pfl Primolicivirus Pseudomonas aeruginosa X52107 7.3 14 61.5 1966 [29]

Pf3 Tertilicivirus Pseudomonas aeruginosa M11912 5.8 10 45.4 1974 [30,31]
Pf4 - Pseudomonas aeruginosa PAO1 - - - - 2003 [32]
Pf5 - Pseudomonas aeruginosa PA14 - - - - 2007 [33]
oRSM1 Habenivirus Ralstonia solanacearum M4S AB259123 9 15 60 2007 [34]
¢RSM3 Habenivirus Ralstonia solanacearum MAFF730139  AB434711 8.9 15 59.7 2009 [35]
@RS603 Habenivirus Ralstonia solanacearum AB937974 7.6 13 59.4 2014 [36]
@Rs551 Habenivirus Ralstonia solanacearum UWS551 KX179905 7.9 14 60.8 2017 [37]
@RSS1 Restivirus Ralstonia solanacearum C319 AB259124 6.6 12 62.6 2007 [34]
RSSO Restivirus Ralstonia solanacearum JQ408219 7.2 12 62.1 2013 [38]
oRS611 Restivirus Ralstonia solanacearum AB931172 6.3 11 62.1 2010 [39]
@PE226 Parhipatevirus Ralstonia solanacearum HMO064452 5.4 9 61.7 2010 [40]
oLf - Xanthomonas campestris MH206184.1 6 10 59.9 1990 [41]
Xf - Xanthomonas oryzae - - - - 1969 [42]
Cf - Xanthomonas campestris - - - - 1980 [43]
Cflt - Xanthomonas campestris - 7.6 - - 1987 [44]
Cflc Coriovirus Xanthomonas campestris MS57538 7.3 9 58.1 1991 [45]
Cfl6 - Xanthomonas campestris - - - - 1987 [46]
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Nt KR ik ﬁﬁﬁﬁ %%ﬁf$ %g% GC(%) SBSIFIE Z% ik
XacF1 Coriovirus Xanthomonas campestris AB910602 7.3 13 58.1 2014 [47]
Ngoop6 - Neisseria gonorrhoeae - - - - 2014 [48]
CRA¢ - Acinetobacter baylyi ADP1 - - - - 2016 [49]
¢SHP1 Psecadovirus Stenotrophomonas maltophilia P2 - 6.8 10 61.1 2012 [50]
@SHP2 - Stenotrophomonas maltophilia P28 ~ NC_015586 5.8 9 61.5 2013 [51]
@SMAG Scuticavirus K}‘Zi”gf" oﬁﬁ‘;’]:’_"g’;"’sB’Zﬂ‘(’{”ggfs , HG315669 7.6 10 626 2013 [52]
©SMA7  Subteminivirus S’e”””gﬁi’_’;ﬂi’“go’f_‘é"z"phﬂ’” HG007973 7 10 62.3 2013 [52]
327 - Pseudoalteromonas BSi20327 - - - - 2015 [53]
SW1 - Shewanella piezotolerans WP3 - 7.7 9 - 2007 [54]
¢OH3 - Thermus thermophilus HB8 NC_045425 5.6 8 58 2016 [55]
PH75 - Thermus thermophilus - - - - 2006 [56]
BS - Propionibacterium freudenreichii NC_003460 5.8 10 64.3 2002 [57]
CAK1 - Clostridium acetobutylicum NCIB 6444 - 6.6 - - 1991 [58]
WW-nAnB - unknown NC_026582 4.8 8 44.4 2011 [59]
VBﬁfg“lIgV' - Vibrio parahaemolyticus VN-3218 - 1 14 442 2020 [60]
VAlp - Vibrio anguillarum Ba35 - 6.1 11 - 2020 [61]
VALG®6 - Vibrio alginolyticus MN719123.1 8.5 13 443 2020 [62]
VALG®8 - Vibrio alginolyticus MN690600 7.3 10 46.3 2020 [62]
PEarl - Erwinia amylovora MT901797 6.6 10 41.7 2020 [63]
PEar2 - Erwinia amylovora MT901798 6.6 10 41.7 2020 [63]
PEar4 - Erwinia amylovora MT901799 6.8 10 41.7 2020 [63]
PEar6 - Erwinia amylovora MT901800 6.6 11 41.7 2020 [63]
Xf109 Xylivirus Xanthomonas oryzae KX181651 7.2 12 59.6 2017 [64]
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Figure 2 The schematic representation of genome (A) and virion structure (B) of the Ff phage
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Figure 4 The comparision of genetic switch between CTX® and SW1
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Figure S The influence of Inoviruses on the physiology of their hosts
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Inoviruses—the neglected “lurkers” in prokaryotic viruses
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Shanghai 200240, China;
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Inoviruses are highly diverse and globally prevalent, and the prokaryotes they infect cover almost all bacteria phyla, even including
some archaea. After nearly sixty years of study on the typical /noviruses represented by M13 and CTX®, it has been shown to possess
unique biological characteristics (e.g. chronic infection) as well as important application value. In this reviews, we firstly summarized
the isolation and environmental distributions of Inoviruses, and then described their genome feature, virion structure, life cycle,
induction and regulatory mechanism, the physiological influences on their hosts, and their applications in different fields. Finally,
prospects and directions for future investigation are proposed based on current situation of /novirus research. We believe that further
study on Inoviruses will significantly promote the understanding of prokaryotic virus-host interactions and their potential ecological
functions, Meanwhile, these efforts will undoubtedly expand the depth and range of the application of /noviruses in the field of human
health and environmental science.
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