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High-throughput analysis using aerobic microorganisms for the construction of
archaea engineering tools
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Archaea are known for their diverse and complex biological functions, and
there are high hopes that more flexible genetic engineering can create more attractive biological
functions. However, there are still very few gene parts and tools for archaea engineering. In this
study, we aimed to create archaeal expression control parts using aerobic haloarchaea and aerobic
thermophilic bacteria, which are easy to culture. First, we established conditions for culturing
haloarchaea in 1-2 days using multi-well deep-well plates. Furthermore, by creating shuttle vectors,

we created a system that can easily introduce promoter-reporter sequences and established an
experimental system for high-throughput evaluation of gene function.
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Strain Plasmid | Base Type Ref Notes
Halobacterium pHH1 pHH1 Natural
salinarum
pHH9 pHH1 Truncated Pfeifer1993 Low copy
Derived from pHH1
5.7 kb
pUBP2 pHH1 Synthetic pHH9 (5. 7kb) Used in Hf.
shuttle Blaseiol990, volcanii:
Pfeifer1993 selection: 9/100
lost
no selection:
23/63 lost
= unstable
pUBP3 pHH1 Synthetic pHH9 Accl 2.9 kb Used in Hf.
shuttle volcanii:
selection: 2/100
lost
no selection:
24/100 lost
= unstable
Halobacterium pNRC100 | pNRC100 | Natural
halobium
Halobacterium pHGN1 pHGN1 Natural Ebert1984, Halll989 Very short.
sp. GN101 Stable. Homolog
with pGRB  and
pHSB.
Halobacterium pGRB1 pGRB1 Natural Ebert1984 Very short
sp. GRB Used in H.
salinarum, H.
halobium
High copy (180)
Halobacterium pHSB pHSB Natural Ebert1984, Very short
sp. SB3 Kagramanoval988
pHSB1 pHSB Synthetic Ebert1984, Hackett1989, | Used in H.
4 nt different from | halobium
Kagramanoval988
H. salinarum pHsal pGRB1 Synthetic pGRB1 base.
shuttle Silva—Rocha2015
mevR
Haloferax pHV2 pHV2 Natural Nessesary region
volcalnii DS2 is 3 kb.
pWL102 pHV2 Synthetic Derived from pWL102
Haloferax pHK2 pHK2 Low copy (8)
lucentense 3.8 kb nessesary
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