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Generic technology for halophilic bacteria using genomic data from next genearation
sequencer
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Generic technology for moderately halophilic bacteria was examined using isolates
from various area of Tunisia in order to apply for bioremediation under salinity conditions. Screening con
ditions for the variety of halophiles, genome analysis using next generation sequencer, plasmid vector con
struction with transformation, gene disruptant library construction, and collection of petroleum related c
ompounds degradative genes were examined. Construction of petroleum degradation bacteria working under a s
alinity condition using the above materials is under progress.
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Table 1 Medium compositions for halophiles screening

0.1*L B+NaCl SGC
Bactotrypton 1 g Yeast Extract 10 ¢
Yeast Extract 059 Casaminoacid  7.5g

NaCl 30gor 100g Citrate-Naj 3 g
D.W. 1L KCl 2 g
MgSO, 7H,0 20 g
NaCl 30 g or 100g
D.W. 1L
DNA
Table 2
Biorad

Genepulser X cell
(Matsui et al., 2008)

(Sambrook et al., 1989)

Table 2 Bacterial strains and plasmids used in this study

Strain or plasmid Description Source of reference
Bacterial strains
E.coli IM109 recAl, endAl, gyrA96, thi-1, hsdR17(r, my"),  Takara-bio Co.

el4 (merA), supE44, relAl, ? (lac-proAB)/F*
traD36, proAB', lac 19, lacZ? M15

C.beijerinckii Type strain NBRC*
NBRC 103041
C.marismortui Type strain NBRC
NBRC 103155T
Halomonassp. 21a Isolate from soil in Chebika, Tunisia This study
H. pacifica Type strain NBRC
NBRC102220
H. halodenitrificans Type strain NBRC
NBRC14912
H. halodurans Type strain NBRC
NBRC15607
H. halophila Type strain NBRC
NBRC 102604
H. meridiana Type strain NBRC
NBRC 15608
Plasmids
pCM1 Cryptic plasmid from C.marismortui Mellado et al 1995
pHSG298 E.coli cloning vector; Km" Takara-bio Co.
pCCMR1 E.coli-Halomonas sp. shuttle vector harboring This study
1.6 kb fragment from plasmid pCM1
pT7 (blue) E.coli cloning vector; Ap* Takara-bio Co.
pCR2.1 E.coli cloning vector; Apr, Km" Life Technologies Co.
EZ-Tnp<KAN-2> T complex vector; K Epicentre Co.
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Table 3 Number of isolates with each medium

Place 0.1*LB+NaCl SGC
EI Djem 0 4
Mahares 0 3
Matmata 0 4
Sahara 0 7
Chott EI Jerid 0 12
Chebika 19 4
Grand canyon 0 4
Total 19 38
16SrRNA
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Fig.2 Effect of NaCl concentration on the
cellular growth of strain 2la.
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Halomonas sp.

pCCMR1
Halomonas

varibilis (Burchetal., 2013)

Table 4 Transformation of ilic bacteria with various vector

Vector DNA Host Efficiency (cfu/ug-DNA)

pHSG298(Tn903-Km*) 2la 0

pCCMRI1(Tn5-Km*) 2la 20> 10

EZ-Tnp<KAN-2>(Tn903-Km*) 2la 1.1 =< 10*

pCCMR1 H.pacificaNBRC102220 7.1 > 102

pCCMR1 H.hal odenitrificans NBRC14912 6.7

pCCMRI1 H.halodurans NBRC15607 0

pCCMRI1 H.halophilaNBRC102604 0

pCCMR1 H.meridiana NBRC 15608 0

pCCMR1 C.beijerinckii NBRC103041 0

*Genetic marker of the vector

21a/pCCMR1
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Table 5 392bp
296
4.05Mb

Halomonas elongata
DSM2581T  (4.06Mb) Chromohalobacter
salexigens DSM3043 (3.7Mb)

MiGAP(Microbial Genome
Anotation Pipeline, www.migap.org )

Table 6

ect, bet

TonB dependent receptor

Table 5 Sequencer operation data with GS Jr for strain 21a.

Strain 21a H.elongata C.salexigens
DSM2581T DSM3043
16STRNA H.aquamarina
(%Identity) ~ NBRC101899(99.7)
Genome size 4051127 4061296 3696649
(bp)
GC content 60.0 63.6 63.9
296 contig
Gene count not available 3555 3409
Total base 34,117,854
Length ave. 392

Table 6 Genes detected in the genome of strain 21a with the GS Jr analysis.

Gene __ Protein Identity(aa%) Top match strain

ectA  Diaminobutyrate acetyltransferase 56.48 strainNJ223

ectB Diaminobutyrate aminotransferase 94.01 strainNJ223
ectC L-ectoine synthase 82.31 strainNJ223
betA  Choline dehydrogenase 97.49 DSM3043
betB  Betaine aldehyde dehydrogenase  95.09 strainTDO1
betl Transcriptional regulator 96.12 DSM3043
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Table 7 List of halophilic alkane degrader.

Strain Top match (homology %) Phyrum
TM21-2 Cytophaga sp- (99.7) CFB
TM21-3 Cytophaga sp- (99.7) CFB

TM21-5 Vibrio vulnificus (99.9) y -PB
TM21-6 Vibrio vulnificus (99.9) y -PB
TM22-1  Gordonia westfalica(100) AB
TM22-6 Agrococcus jenensis(98.5) AB

CFB; CFB group, y -PB; y -proteobacteria
AB; Actinobacteria
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Fig.4. Time course of thioanisole (MPS)
consumption and methyl phenyl sulfoxide
(MPSO) formation with strain HKT554 grown
in HCDC with two-phase reaction. Closed
circles: MPS (mM), closed triangles: dried
biomass concentration (g/1), open
circles: MPSO (mM).
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