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Tab.1 The heterotrophic bacteria coexisted with Marine pico-cyanobacteria
W bk A7 IR 2% ik
XM-5,  Fluviicola taffensis DSM 16823, Algoriphagus ornithinivorans IMSNU 14014, Phaeocystidi-
XM-11, bacter marisrubri G18, Polaribacter marinivivus GYSW-15, Balneola vulgaris DSM 17893,
XM-24, Ichthyenterobacterium magnum Th6, Lewinella marina MKG-38, Owenweeksia hongkongensis
XM-13, DSM 17368, Marinoscillum luteum SIP7, Balneola alkaliphila CM41_14b, Lewinella nigricans
Cy04, NBRC 102662, Fabibacter pacificus DY53, Thalassobius gelatinovorus 1AM 12617, Thalasso- 6]
YX-A3-2, bius mediterraneus XSM19, Celeribacter halophilus ZXM137, Maricaulis maris ATCC 15268,
YX04-3, Marivita geojedonensis DPG-138, Roseicyclus mahoneyensis ML6, Loktanella koreensis
x® YX02-3, GA2-M3, Pelagibius litoralis CL-UUOQ2, Alteromonas maeleodii ATCC 27126, Pseudomonas
Bk ZS01-1, songnenensis' NEAU-ST5-5, Candidatus Limnoluna rubra MWH-EgelM2-3
@ 2S02-2
WH8102 V. parahaemolyticus [61]
XM-24  Flavobacterales, Rhodobacterales, Cytophagales, Sphingomonadales [44]
CC9311 Tropicibacter sp., Stappia sp. [30]
BL107  Paracoccus sp., Marinobacter sp., Muricauda sp. [30]
WH7803 R. pomeroyi DSS-3, Ruegeria lacuscaerulensis 1TI1157, Dinoroseobacter shibae DFL12, [30]
Roseobacter denitrificans OCh114
MED4  Alteromonas sp. strain EZ32, Rhodospirillaceae strain EZ35 [62]
MIT9313 Alteromonas sp. strain EZ33, Halomonas sp. strain EZ34, Alteromonas macleodii HOT1A3 [34, 62]
JE MIT9312 Flavobacteriaceae strain EZ40, Sphingomonas sp. strain EZ41, Alteromonas sp. strain EZ42 [62]
5 MIT9211 Marinobacter sp. strain EZ43, Marinobacter sp. strain EZ44 [62]
Bk NATL2A Alteromonas sp. strain EZ45, Alcanivorax sp. strain EZ46, Alteromonas macleodii MIT1002 [62, 68]
i SS120  Pseudoalteromonas sp. strain EZ48, Rhodospirillaceae strain EZ49 [62]
MITO9215 Alteromonas sp. strain EZS5, Rhodospirillaceae strain EZ54 [62]
MED4, Rhodobacterales, Alcanivoracaceae, Marinobacter, Alteromonadales, OM60, Oceanospirillales
MIT9313 [34]
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Fig. 1 Model diagram of metabolic flow between Syne-

chococcus sp. and symbiotic heterotrophic bacteria
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Abstract: Algae—bacteria interaction is among the key areas in marine ecology. Marine picocyanobacteria are
ubiquitous primary producers in the aquatic habitat; they play vital roles in global carbon cycles and microbial food
webs. Prochlorococcus and Synechococcus are the two most important genera of marine picocyanobacteria.
Through field and culture research, complicated interactions between cyanobacteria and heterotrophic bacteria were
verified. The material basis of their interactions includes organic carbon, vitamins, amino acids, and inorganic
nutrients, which is mainly through reciprocal symbiosis. Marine picocyanobacteria provide great sources of organic
carbon for heterotrophic bacteria through primary production. Consecutively, heterotrophic bacteria release
inorganic nutrients through mineralization for absorption by picocyanobacteria. These crucial interactions guarantee
the survival of picocyanobacteria. In this study, the main interactions between marine picocyanobacteria and
heterotrophic bacteria were summarized. Additionally, the concerned problems for future research were put forward

for further understanding of their ecological functions.
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