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A]E’jﬁm Viruses are the most abundant biological entities in the oceans, and in the global oceans there are about 10* viruses,
whose hosts included almost all marine organisms, from bacteria to large marine animals. Marine viruses play a critical role
in controlling community composition and impacting global biogeochemical cycles, and in addition, viruses can manipulate
the metabolism of their hosts through horizontal gene transfer (HGT). Algal viruses can control red-tide by lysing algae.
With the continuous development of algal virus research, a large of algal viruses were isolated, including the double-stranded
or single-stranded DNA viruses and RNA viruses, and these algal viruses distribute in the cytoplasm or nuclei. The current
development in the research of marine viruses and the ecological importance of marine viruses were summarized in this paper.
Algal viruses were focused, including the prokaryotic algal viruses, the eukaryotic algal viruses, and the biological relationship
between marine algal viruses and red-tide. Some achievements obtained by using algal viruses to control red-tide in the
interaction between alga and algal viruses were introduced. The prospect of application of algal viruses in controlling red tide
was forecasted. In China, the study on algal viruses has just started and will attract more and more attention in the near future.
Fig 1, Tab 1, Ref 97
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5 (Phormidium) MLk 3 ( Plectonema) W% &, IF
W X L 55 Ay 44k “LPP” g a0 B Ok B 2 0
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AS-1, S-2L, SM-2%; (3) Podoviridae (% i #EFL) , i 4
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i, MR T4 — W i —— B 8% 5+ 22 3 (Heterocapsa
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A, R TR TS (ICTV) N IR S BE X E5%
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( Prymnesiovirus) | #% % 15 )J8 (Phaeovirus) . A #I5HH
#2J8 (Coccolihtovirus) | & f R 228 (Raphidovirus) . #FEA
228 RSk, AT SUAS B & 3 4 B G AN ) A R 2 2
Fi T, WssDNA ! ssRNA “FIdsRNA P45 B0 8 055 7.
1E Nagasaki ““fIBrussaard "Ry FEal [, £H 5% T—
OB SCmE, BT BB AL BN EE (R . LT, A
X R A2 B K B dsDN A JS 95 5 9 & BT 2% 31 5 2%,
PR A A 40 5 T s sSRNAG B 2 o5 R 2 8my. Aad B & 25 —
R 7 0 2 VS Y ssSRNA LA 3255 75 (HaRNAV) (1 &
PR AT A5 TR 2 B R R IR . B
fE, MTHE T B BEER A ATESR/D 25 nm B KT
220 nmANEE, FEFERIZE R AT 4> dsDNA. ssDNA. dsRNA .,
ssSRNAPUANZERY, AN [A] ) S5 K 25 #0 An etk L 1R e v Btk &
P B I/INAT L A4.4 KbFI 3 500 Kb, HHr I3 23 ) 5 2
KAIdsDNAS 1, J& T 4 2 DNAJT # KM%, 140 : Mpv ¥,
EhV P9 Hav 7 Ppv ¥ CeV 1 Pov ®HIAaV U5 . 3
BEEZRY A FEA M E . REE M ENsSRNA, 4510
HaRNAV Y RsRNAV VWHIHCRNAV V25 . P bk 2% e ik o
) ssDNAJ 2 N CsNIV 7IH1CdebDNAV "5 3. i A — bk
JER YL 20 2 0 AN TR T B B Pusilla®: O dsRNAYG 7%, 44
MpRV P 8. f it , NagasakiBHiff /1N 41 %] i 7 o 8 22 (4 )
P 7S —— Rk A B A B K R RS Y, ORI R B
PR AN TR AR 28 90 0 SPI8 FLRE S 727, i ol 2 (0 4
EACE I, PT3535 i 72 R AE AP A1 1
BEUGE T, UL, AT DT LA 25 KA 10 B2 2 4 R .
oY)
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Table 1 Viruses infecting eukaryotic algae
SR EEAA TR Ry K/ Size FEFIZH IR EETEAH A 43 A
Virus Host (d/nm) Genome Virus distribution in cell
B ZSEE Unicellular algal viruses
AaV (BtV) 1515138 Aureococcus anophagefferens 140 dsDNA M7 Cytoplasm
CbV Chrysochromlina brevifilum 145~170 dsDNA ZHffa)5i Cytoplasm
CdebDNAV TR HRITE Chaetoceros debilis 30 ssDNA 202 )i Cytoplasm
CeV Chrysochromlina ericina 160 dsDNA, 510 kb 0L Cytoplasm
INEREE I B /NEREE Chlorella SAG 3.83
(ex. Ai‘éﬁ\/lﬁﬁ?CV—% (Jﬁﬁ@iﬁﬁiﬁi,% Symbiont of Acanthocystis turfacea) Ll R s kb #HHLR Cytoplasm
INER I B /NEREE Chlorella NC64A
(ex. Pgicﬁ\ﬁfﬁl\ﬁ(—ZA) (Jﬁiggl%iﬁi,% Symbiont of Paramecium bursaria) 150~190 GO, BT Rl ZHHLR Cytoplasm
INERFEIR B /NERTE Chlorella Pbi -
(ex. I\J/I?;iﬁt;483) (Jﬁ‘%}i%ﬁ:%% Symbiont of Paramecium bursaria) =150 dsDNA, 314~321 kb #ifa: Cytoplasm
/INERTEEIR R JR/INEREE Chlorella-like alga
((Jixiﬁl-ﬁfg\% Z?(Jm;j;iﬁg/% Symbiont (L;%f Hydra viridia) Uty DN =l #HHLR Cytoplasm
CtenRNAV fMTEPE Chaetoceros tenuissimus 31 ssSRNA MBS Cytoplasm
CsNIV fE# Chaetoceros salsugineum 38 (ss+ds) DNA, 6.0 kb ZHffuf% Nuclei
CspNIV 1 Chaetoceros cf. gracilis 25 - ZHffaf% Nuclei
Hx o
CsfrRNAV gl%ejjj)c%eﬁjs socialis f. radians 30 ssRNA ZHfa5i Cytoplasm
ClorDNAV WA Chaetoceros lorenzianus 34 ssDNA ZHfi#% Nuclei
AglaRNAV {ZKVHJT'LJEHY;‘% ) L 31 ssRNA, 9.5 kb 202 5i Cytoplasm
Asterionellopsis glacialis
TnitDNAV e 35 ssDNA, 5.5 kb A% Nuclei
Thalassionema nitzschioides
EhV BRA ¥ Emiliania huxleyi 170~200 dsDNA, 410~415kb  4HJfi/ii Cytoplasm
HaNIV TR TS Heterosigma akashiwo 30 - ZHfI#% Nuclei
HaVv RIS Heterosigma akashiwo 202 dsDNA, 294 kb MHIAZ Nuclei
HaRNAV TR VLR Heterosigma akashiwo 25 ssRNA, 9.1 kb 2N Cytoplasm
HcRNAV g AER . 30 ssRNA, 4.4 kb ZHff i Cytoplasm
Heterocapsa circularisquama
Hcev PG 57 5 ] . 197 dsDNA, 356 kb M Cytoplasm
Heterocapsa circularisquama
MpRV AN 8 Micromonas pusilla 50~60 dsRNA, 24.6 kb 2 5i Cytoplasm
MpV WA 8 Micromonas pusilla 115 dsDNA, 200 kb 2 Cytoplasm
MpVNI1 THEA TR & Micromonas pusilla 110~130 dsDNA 0L )i Cytoplasm
MpVN2 AN 8 Micromonas pusilla 110~130 dsDNA 25 Cytoplasm
Olsl TR VLR Heterosigma akashiwo 30 dsDNA, 20 kb M Cytoplasm
PgV-102P BRIEARIETE Phaeocystis globosa 98 dsDNA, 176 kb 0L Cytoplasm
PgV Goup 1 FRICAZHEBE Phaeocystis globosa 150 dsDNA, 466 kb 25t Cytoplasm
PgV Goupll FRIEERFESRE Phaeocystis globosa 100 dsDNA, 177 kb Z0fifL i Cytoplasm
PoV M Pyramimonas orientalis 180~220 dsDNA, 560 kb 0Lt Cytoplasm
PpV 1B FE: Phaeocystis pouchetii 130~160 dsDNA, 485 kb 2 5i Cytoplasm
RsRNAV WIEHME 8 Rhizosolenia setigera 32 ssRNA, 11.2 kb BT Cytoplasm
Z M5 S5 Multicellular algal virus
EsV K#E/K = Ectocarpus siliculosus 130~150 dsDNA, 336 kb A% Nuclei
EfasV Kz )& Ectocarpus fasciculatus 135~140 dsDNA, 340 kb ZHffuf% Nuclei
FlexV PR Feldmannia simplex 120~150 dsDNA, 170 kb ZHfaf% Nuclei
FirrV K Feldmannia irreguralis 140~170 dsDNA, 180 kb A% Nuclei
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Fig. 1 Viruses involved in the marine microbial food web
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