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Abstract; In recent years, a great number of bacteria and archaea have been identified as oligo-
ploids or polyploids, that is, a cell contains multiple copies of chromosome (oligoploidy,2—29
copies; polyploidy, =10 copies). In comparison with monoploidy, the most prominent proper-
ties of polyploidy are that they confer prokaryotes highly efficient repair systems for double-
stranded DNA break, extremely low spontaneous mutation rate, and the ability to survive un-
der extreme environment. Polyploid prokaryotes may not require strict regulation of daughter
cell isolation and cell division processes of their genomic DNA, and may also generally control
gene expression levels by regulating copy numbers of the replication unit. In addition, the ge-
nomic DNA of the polyploid prokaryotes may probably provide energy for their own cell
growth. In this paper, six advantages of the survival and growth of polyploid bacteria and ar-
chaea were discussed from the perspective of

genetics and non - genetics, aiming to provide
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divisions are carried out in the monoploid and polyploid cells,
respectively; Black-filled circles represent chromosomes
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Fig. 1 Schematic drawings of the cell cycles in mono-

ploid and polyploid prokaryotes
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Table 1 The survival and growth advantages of polyploid bacteria and archaea

L% L/ 2% /KW
Advantages” Species Reference/Source
o 1Y [) 95 B 4 R i 45 54 27 BR B D. radiodurans [22-23,27]
Efficient homologous recombination rate
BEERFT R H. salinarum [24]
KIKWEE E WA H. wlcanii [25]
I A WA T. thermophilus [11]
Gene redundancy
KRR & 18 H. wlcanii [28]
B Synechocystis sp. PCC6803 [29.30]
BEHE B S. elongatus PCC7942 [31]
HE M i, J5 sf 40 T B K 1 A A Z g R I # Several Haloarchaea [33-37]
Survival over geological times
RETESN K= A A7 VR BR B H. dom browskii [39]
Survival in outer space
W ER BR B Halococcus sp [40]
TN B TR A et AR DNA BT 40 B 23 5 R 400 it o 2 IR BEIR T M. jannaschii [41]
Relaxed control of chromosome segregation and cell division
W B Synechocystis sp. PCC6803 [42]
¥ E Anabaena sp. PCC7120 [43]
JE A 2] DNA AT Ry 40 i 4= K 45 1w U8 RIRMEER & 1818 H. wlcanii [47]

DNA as a phosphorus source for cell growth

TE e x R 22 52 4 B E f)

Note: * indicates experimentally confirmed data
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