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Construction and analysis of gene library from H, — producing

bacterium Ethanoligenens harbinense YUAN -3
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Abstract: The genomic DNA of H,-producing bacterium Ethanoligenens harbinense YUAN — 3 was isolated
and partially digested by Sau 3A 1. The fragments of 2. 5 —=5. 0 kb were selected and inserted into BamH I di-
gested plasmid pUC 19. The genomic clone library of strain YUAN =3 was constructed with 9 x 10° recombi-
nants indicating the coverage of clone library tends to be the theoretical value based on a 4.6 Mb average
chromosome size of Clostridium closest to Ethanoligenens harbinense. 200 colonies were picked stochastically
for sequencing and aligned with the database. The results imply that most of the sequences are similar with the
hypothetical protein of hydrogen — producing bacterium whose complete genomes are sequenced among which
49 sequences have the similarity over 70% including folylpolyglutamate synthetase DNA topoisomerase
acetyltransferase and so on and 7 open reading frames ( ORFs) of functional proteins or genes can be ob—
tained.
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2. 2005

( Ethanoligenens harbinense) ™' .

YUAN -3 *
16S TRNA
( GenBank AY295777)
( Clostridium leptum ) 9%
YUAN -3
N “H,~CO,

1.9 mol /mol - glucose "

pH
0 B49

YUAN -3

1
1.1
. Ethanoligenens harbinense YUAN
-3 ; Escherichia coli
DH5« pUC 19 TaKaRa
» Sau3A I. BamH 1
T4 N ( CIAP) . DNA
Marker. Taq ; Tris« Amp
VPTG X - gal Sigma ; N
. DNA
: LM -1
7 LB s
1.2
1) DNA
10 mL LM -1 1
1100 YUAN -3 37 °C 140 r/min
52h
12 000 r/min I min

PBS

DNA
2)

DNA.
DNA

DNA 40 pL Sau3A 11 pL 10 xH Buff-

er 5 pL
0.9%

ddH,0

50 L 30 min.
1 000 ~7 500 bp
0.9%

3) pUC 19

pUC 19
x H Buffer 3 pL ddH,0 15 pL

37 C 2h

Buffer 5 pL
17 pL

4)

1 pl T4

50 pL

10 L. BamH1 2 pL 10

30 pL

0.9%

CIAP 2 pL 10 x
26 pL ddH,O
30 min 0.9%

pUC 19
.37 C

10 pL pUC 19
2 pL (15 U/pL) 10 x T4 DNA

Ligase Buffer 2 pwL 50% PEG 1 pL ddH,O

20 pL 16 C
5)

900 pL

2h 100 pL
100 pg/mL

40 pg/mL
37 C
6)

I mL. LB

25 pL

5 min,

1 min 55 C

10 min.

140 r/min

7)

2.1

19 90 s.
LB 37 °C 140 r/min
LB
Amp 24 pg/mL  IPTG
X - Gal.

20 h.

200

( 100 pg/mL

PCR PCR

M13 ; 194 °C

30 194 °C

40s 72 C 3 min; 72 C
0.9%

Amp)

37 C
3 h.

NCBI

DNA
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DNA. 3 3
DNA

DNA 2.7 kb
1 000 ~7 500 bp
N 1 ( CIAP)
2)

M:A-Hind TIT;1,2: 5P 241 DNA.

M :DL-15000; 1 : B b1 pUC 19;
1 DNA 2. 2B pUC 1933 :pUC 19.
3 BamHI pUC 19

2.3
N=In(1=P)/In1-(1/G) (N
P
9% I G
4.6 Mb ™) 999%
6.9 x
10° 9 x10°
M:DL-15000;1 : Sau3A 1 f§ Y] DNA;2~5: 4351
a9 1.0~7.5 kb DNA J B2 2.4
2 Sau3A 1 DNA
2.2 pUC 19 puC 19
BamH 1  Sau3A 1 4
M, 1 2 3 45 6 7 8 9 10 11 1213
BamH 1 pUC 19
( 3 ) -
DNA .
3 : DNA
( cccDNA) ;
DNA( ocDNA) M;: DL~15000; Ma: DL2000 Plus; 1:pUC 1952~13 ; 1 41 k.
. DNA(IDNA) A

2.5
3 200 PCR
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PCR 5

M1 2 3 4 5 6 7 8 9 10 11 12 13

( hypothetical protein)
90% . 49

5
( Open Reading Frame ORF) : polysaccha—
ride transporter- IstB helper protein. acetylornithine

aminotransferase \ hemerythrin — like metal — binding

T T — proteinphil3 family major tail protein. Cas—
5 PCR sette PCR hydroxylamine reductase
NCBI nucleotide blast TerL. ORF
blastx 200 NCBI 2
1
1%
polysaccharide transporter Streptococcus gordonii str. Challis substr. CH1 56
IstB helper protein Methanosarcina acetivorans C2A 74
hydroxylamine reductase Clostridium thermocellum ATCC 27405 93
TerL Clostridium botulinum NCTC 2916 78
acetylornithine aminotransferase Actinobacillus pleuropneumoniae serovar 7 AP76 68
ABC transporter related protein Clostridium phytofermentans 1SDg 79
xylose isomerase domain — containing protein Candidatus Desulforudis audaxviator MP104C 66
HK97 family major capsid protein Dehalococcoides ethenogenes 195 94
phil3 family major tail protein Dehalococcoides ethenogenes 195 95
SNF2 domain — containing protein Dehalococcoides ethenogenes 195 90
DNAJ heat shock N — terminal domain — containing protein Arabidopsis thaliana 95
DNA topoisomerase 111 Clostridiales bacterium 1 _7 _47 _FAA 82
cystathionine gamma — synthase Clostridium phytofermentans 1SDg 81
Acetyltransferase Clostridium perfringens ATCC 13124 71
hemerythrin — like metal — binding protein Clostridium cellulolyticum H10 68
pyruvate /ferredoxin oxidoreductase Finegoldia magna ATCC 29328 82
guanosine polyphosphate pyrophosphohydrolase Thermoanaerobacter tengcongensis MB4 72
recombination & DNA strand exchange inhibitor protein Thermoanaerobacter tengcongensis MB4 71
anaerobic ribonucleoside — triphosphate reductase Desulfitobacterium hafniense DCB -2 89
2
ORF NCBI
polysaccharide transporter 1431 476 FJ873726
IstB helper protein 798 265 FJ873727
hydroxylamine reductas 1632 543 FJ873728
TerL 1410 470 FJ889127
acetylornithine aminotransferase 1191 396 FJ889128
phil3 family major tail protein 597 198 FJ889126
hemerythrin — like metal — binding protein 402 133 FJ859986
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