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Clones with de:

deletion
atpF (ATP synthase, FO complex, 403) 31 1 2
subunit B)
BHO616 (unknown function) 303 2 3 100
bmrCD (multidrug ABC 403) 31 1 2
transporter)
¢ydA [eytochrome bd ubiquinol 20(335) 57 5 2

oxidase (subunit 1)]

¢fp (elongation factor P) 3(13) 23 2 ~66
IhE (signal recognition particle-like 403) 31 1 2
GTPase)

1S (PP2C activator, protein serine 25(87) 29 1 4
kinase)

r0cA2 (1-pyrroline-5-carboxylate 108) 6 1 100
dehydrogenase)

yheR (extracellular non-specific 1013) ] 1 100

endonuclease, RNase)
yheX (putative C-N hydrolase) 513) £ 1 2
yge¥ (unknown function) 2(99)% 2> 1 e

Cm: chloramphenicol, *counter-selection performed in LB with pH 10 and 50 ngmL"' ATc (initial attempt).
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Allelic replacement procedure

N 1 pE194ts 1. Transform pBASE_Bha-X' into H. halodurans

Sac
cops ™\, 2. Inoculate strain into 3 mL LB pH 10 + 3 ug mL"
Cm and shake at 220 rpm at 37°C overnight (o/n)

repF. 3. Streak culture on LB pH 10 + 3 ug mL' Cm agar
pre-warmed at 43°C and incubate at 43°C o/n

" BASE_Bha v
oricolEt ) PREZS Bp 4.Inoculate a well-isolated colony into LB pH 8.5 +
100 ng mL™" ATc and shake at 220 rpm at 30°C for
\y ~10 hours*

o

/ Dilute culture 10,000- and 1,000-fold with stes
\ / PBS, spread 100 L of dilution on LB pH 8.5 +
100 ng mL" ATc agar, incubate ofn at 37°C™

o

Unless growth defect for mutant is expected,

choose 25-50 colonies of any size, streak them
both on plain LB pH 10 and supplemented with
3 g mL" Cm agar, incubate plates at 37°C o/n

~

. Test antibiotic-sensitive clones by colony PCR,
check integrity (flanking regions and site of
manipulation) by sequencing of PCR product
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Strains

E. coli NEB5«

E. coli TOP10+ pPAMCI125

H. halodurans C-125

Plasmids
PBASEG

PBASE_Bha (pFW004)

PBASE_Bha_yqeY+ 1kb_l (pFW005)
PBASE_Bha_AyqeY (pFW006)
PBASE_Bha_rpsU** (pFW032)

Description

Commercially available E. coli DH5 derivative, T1 phage resistant, endA

deficient, common cloning strain for plasmid isolation

E. coli TOP10 (commercially available) with pPAMCI25 vector for i vivo
‘methylation of plasmids to be transformed into H. halodurans C-125

Rod-shaped, Gram-positive, motile and spore-forming, alkaliphile,

halophile, and originally isolated from soil

ori pE194ts (temperature-sensitive); ori ColE1; G+/G- shuttle; cat, bla; S.

aureus antisense secY under P,y promoter

ori pE194ts (temperature-sensitive); ori ColEL; G+/G- shuttl; cat, bla; Bha

antisense secY under P,y promoter
PEWO004 with ygeY and 1 kb flanking regions of ygeY’
PEWO004 with 1kb flanking regions of ygeY

PEWO04 with rpsU* and 1 kb flanking regions (rpsU**: insertion of two
carly stop codons, Glu3* and Arg5*)

References
NEB #C29871

Wallace and Breaker (2011)

‘Takami and Horikoshi (1999), Joshi et al. (2021)

Geiger etal. (2012)

This study

This study
“This study
“This study
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Purpose mplate Name

Verification of successful cloning and transformation

PBASE_MCS_F
PBASE_MCS_R
Cloning pBASE_Bha (pFW004)
3.7kb fragment (fr.) PBASEG FW039
PEW004
FWo041
2.4kb fr. pFW004. PBASES EW040
FW042
secY antisense fr. (512bp) | Genomic DNA Bha FW045
PEWO004
FW046
Cloning pBASE_Bha_yqeY+1kb_fl (p)FW005)
0.9kb fr. pFW005 PFW004 FW053
FW039
5.7kb fr. pPFW005. PEW004 FWO054
FW040
ygeY + 1kb flanking Genomic DNA Bha FWO051
insert (2.3kb)
FW052
Cloning pBASE_Bha_AyqeY (pFWO006)
6.6Kb fr. pFW006 PEW00S FW059
FW040
1.9kb fr. PFW006. PFW005 FW056
FW039
Cloning pBASE_Bha_rpsU** (pFW032)
7.2kb fr. pFW032 PFW005 FW159
FW040
1.7kb fr. pEW032 PEW00S FW160
FW039

Sequence

GATGCCTCAAGCTAGAGAGTCATTACC

CCATGTATTCACTACTTCTTTCAAACTCTCTC

GGCGAGTTACATGATCCCCCATGTTGT

GCTAAGGGAGTCGGAAACCCATCAAGCTTATTTTAATTATACTCTA
GGGGGATCATGTAACTCGCCTTGAT
CATTAGATCACCTCAGTTCCTTAAGGGTAACTAGCCTCGCCG
GCTAGTTACCCTTAAGGAACTGAGGTGATCTAATGTTCCGAACGAT

ATAAGCTTGATGGGTTTCCGACTCCCTTAGCTGTAATCTGCT
CGGCGATTGCCTTCCGCTGCACTGCGATGAGT

See above
GCTAATCATTCCTTGCATGCCTGCAGAACGGATTGTTG
See above

CAGTGCAGCGGAAGGCAATCGCCGTTGTGGCT

GCAGGCATGCAAGGAATGATTAGCGGATTTGTCACAA

GTGTTGAAATTGAACAATCCGACGTCTTGTCATTGGACAGG
See above
GGATTGTTCAATTTCAACACCCTCTTTTATTTAGAACTTACGCTT

See above

GGGAAAGAAAATGGCATAAACTTGAGTTCGTAAAAACGA
See above
CGATTCGTTTTTACGAACTCAAGTTTATGCCATTTTCT

See above

Amplification of genomic region of yqeY/rpsU (for screening of AyqeY and rpsU**)

FW057

FW0s8

CCCCCTAACATAATGGCAAT

GGAATAGAGCTCAAGCACAA
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‘genome
Ha
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(ii) HR events and
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[25 days]
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(or H. halodurans WT, 50% likelihood)
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1. Set up 50 L in vitro methylation reaction with 1 ug plasmid DNA to
be transformed into H. halodurans and incubate at 37°C for 1-2 hours

2. Add 10 g glycogen and precipitate plasmid DNA with 2.5 volumes
299.8% ethanol

3. Immediately start spin down at 4°C and 17,000 rcf for 30 min
4. Remove supernatant and dry DNA pellet

5. Dissolve methylated plasmid DNA in 20 uL ddH,0*

6. Use about 5-10 uL (~0.5-1 pg) for protoplast transformation

N oW
8 &
8 8

3
8

Clones per g DNA

)
&
e &

«

©
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Pore size Total reads Picocystis salinarum Limnospira platensis
(L m)
Reads % vs. total Reads % vs. total

025 3 69,227,568 192,554 03 55,571,197 80.3
1 3 86,744,204 223,468 03 68,488,093 79.0
25 3 65,972,220 650,989 1.0 44,023,208 66.7
5 3 61,851,945 455,417 0.7 45,742,074 74.0
11 3 66,195,995 441,656 0.7 47,805,510 722
14 3 75,836,235 277,987 0.4 55,402,335 73.1
16 3 73,623,140 366,566 05 54,806,389 74.4
025 02 41,314,879 3,571,092 8.6 436,748 L1
1 02 37,438,714 4,216,066 113 414,152 1.1
25 02 49,165,349 6,319,214 12.9 434,503 0.9
5 02 39,691,029 3,040,611 7.7 708,356 1.8
11 02 48,277,891 2,855,226 5.9 782,848 1.6
14 02 43,144,610 4,110,663 95 301,934 0.7
16 02 43,836,078 4,500,373 10.3 1,046,337 24
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Oxygen levelin  Air (L, min™) Nitrogen gas

gas inlet (%) (L, min~)
142 0.200 0.800
205 0.100 0900
105 0,050 0.950
042 0020 0980
025 0012 0988

Five conditions were used and can be identified by their final O concentration in the gas
inlet. Note these are only the O, concentrations in the gas inlet. Regardless of the O,
concentrations in the inlet gas, the dissolved oxygen concentration was always 0%,
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CK GF JA

Total linear links 746 1,059 1,124 1,062
Positive links 478 529 607 647

Negative links 268 467 517 415

Average degree 7.54 1058 1123 10.61
Density 0.04 0.05 0.06 005
Modularity 0.82 081 0.79 084
Average clustering 0.65 0.76 074 077
coefficient

Average path length 533 548 15.30 615






OPS/images/fmicb-15-1470081/math_1.gif
Flx) =

Xij — Ximin)

(zmm

Ximin)

[©





OPS/images/fmicb-15-1470081/math_2.gif
Flx) =

Wimax — Xij)

(Ximax — Ximin)

@





OPS/images/fmicb-15-1470081/math_3.gif
Wi=Gif z‘: G )





OPS/images/fmicb-15-1470081/fmicb-15-1470081-g007.gif





OPS/images/fmicb-15-1470081/fmicb-15-1470081-g008.gif





OPS/images/fmicb-15-1470081/fmicb-15-1470081-t001.jpg
Treatment AN

(mg-kg™!)
CK 25.76 £ 2.27ab 50.09 % 5.32¢ 1.52 £ 0.56¢ 172.67 £ 25.03b 8.37 £ 0.38ab 6.70 &+ 1.94a
GF 24.69 + 1.80b 44.04 +0.75¢ 15.95 £ 0.03a 197.33 £ 6.66b 8.41 £ 0.04ab 1.92 £ 0.05b
JA 35.14 £ 3.63a 77.19 £ 4.53a 15.64 £0.97a 265.00 £ 6.35a 8.27 £ 0.15b 1.95 £ 0.18b
CP 29.60 + 3.56ab 65.71 £ 2.20b 11.87 £ 0.25b 117.33 £3.79¢ 8.51 £0.02a 1.81£0.018b

Soil parameters: SOM, soil organic matter; AN, available nitrogen; AK, available potassiums AP, available phosphorus; EC, electrical conductivity.
Treatments CK, control (no plants); CP, alfalfa; G, tall wheatgrass; and JA, chicory.
Different letters indicate significant differences at p < 0.05.
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Treatments Nell Order

CK 22.49 4
GF 50.40 3
JA 84.13 1

cp 59.70 2
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