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Identification and Analysis of Afe0329 Transcripton Relative
to Copper Homeostasis in Acidithiobacillus ferrooxidans
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Abstract: With reverse transcriptase PCR, the transcripton of copper homeostasis relative gene Afe0329 in
Acidithiobacillus ferrooxians standard strain ATCC23270 was investigated. The further analysis of genes in
this transcripton was analyzed employed by Vector NTI, Blast, TMHMM Server, PSORTD software and so
on. From the DNA of different strains, the transcripton of Afe0329 was amplified using special primer pairs
to identify the universality of it in the genome of A.ferrooxidans strains. The results showed that gene
Afe0330 and Afe0331 were cotranscribed with Afe0329, and they were in a single transcripton. Gene
Afe0329 was supported to express a P1b3-type ATPase which is a heavy metal ion pumping transmembrane
protein, protein AFE0330 which expressed by gene Afe0330 was a cytoplasmic protein, no significant ho-
mologous sequences of Afe0330 or Afe0331 had been obtained by Blast analysis. And the transcripton of
Afe0329 was universal in genome of A. ferrooxidans strains.
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(Acidithiobacillus ferrooxidans),

>
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, A. ferrooxidans ,
(31 TIGR 4.
ferrooxidans ATCC23270
4 (http//www.tigr.org),

,  TIGR 4
AFE_0329( Afe0329,
AFE0329),

, A. ferrooxidans
[6]

Afe0329 ;

A. ferrooxidans
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1.1 EHRAEREMN

A. ferrooxidans ATCC23270, Leptospirillum fer-
rooxidans ATCC53992, Acidobacterium capsulatum
ATCC51757 ATCC A.

ferrooxidans F1, A. ferrooxidans F3, A. ferrooxidans

F15, A. ferrooxidans F16

A. ferrooxidans

A. ferrooxidans 9K

, 30°C,

170 r/min " 9K

9K

Cu? 10 g/L

Cl,leO4

Leptospirillum ferrooxidans, Acidobacterium

capsulatum

(http//www.atcc.org)

2039
45°C

ATCC
ATCC medium

, 30°C ATCC medium1995 ,

1.2 #7#

spin column genomic DNA isolation kit

DNase set
reverse transcriptase

Invitrogen Taq DNA polymerase

BioBasic Inc. EZ-10
TRIZOL
Invitrogen RNeasy® mini kit ~RNase-free
QIAGEN  Superscript'™ III RNaseH-
random hexamers

TOYOBO

CO.LTD.

1, TIGR

A. ferrooxidans ATCC23270
(http://www.tigr.org) (CMR Version Number: Ver-
sion 18.0) ,

Numbers

R1 ALBEAAIAGY

Table 1 Primers in present study

Primers Sequences (5'—>3")

O]

Qe 6 6 e

®

0328-0329F TCCAAGGCAGCAGTAGAAGCAAG
ATGAGCGGTACCCATCCCATGTT
CAAGCTCCTCCAGAGGGTTCG
CTCAAATGGTACTTTCACTACGCACA

CAGGCAAATCTGAATGCGTGAC

0328-0329R
0329-0330F
0329-0330R
0330-0331F
0330-0331R TTAGGCCATCGGAAGTGGTGA
0331-0332F TCTTGGATAGCCCACAGTCAG

0331-0332R GGAACCAGGATTACCCACAAT

1.3 DNA BJ32EX. PCR #1 RNA BY$2HL

DNA EZ-10 spin column ge-

nomic DNA isolation kit,

0329-0330F 0330-0331R( 1) ,
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DNA ,

PCR Afe0329
10xdNTPs (2 mmol/L each)

5 pL , 10xPCR buffer 5 puL , DNA(0.1 pg/uL)
2 plL, Tag DNA polymerase 1 pL, primers(10 pmol

Taq DNA polymerase

each), H,0 50puL PCR 94°C
5 min; 94°C 40 s, 55°C 30 s, 72°C
20s( 32 ); 72°C 7 min PCR
2 PCR
RNA RNeasy® mini kit  RNase-
free DNase set,
1.4 Reverse transcriptase PCR
Reverse transcriptase PCR Afe0329

random hexamers S 9K

A. ferrooxidans ATCC23270

RNA , Superscript III RNase
H-reverse transcriptase cDNA
cDNA , ( 1)
PCR PCR 94°C 5 min; 94°C
40 s, 30 s, 72°C
45 60 ); 72°C 7 min  PCR

reverse transcriptase PCR 3

DNA ( 1
Lanel); RNA
RNA DNA ( 1
Lane3);
( 1 Lane4)

1.5 E£MERFESHN
Vector NTI(version7.1)
clusterX Blast (http://www.
ncbi.nlm.nih.gov/blast/Blast.cgi)
PSORTD v.2.0(http//www.psort.org)
TMHMM Server v.2.0(http//www. cbs.dtu.dk/
services/TMHMM-2.0) Primer

Premier 5

http://journals.im.ac.cn/wswxtbcn

2 R
2.1 Afe0329. Afe0330 FA Afe0331 TER—453%
Feh
Afe0329 ,
reverse transcriptase PCR random
hexamers 9K
A. ferrooxidans ATCC23270 RNA
cDNA, cDNA ,
PCR
TIGR Afe0329  A. ferrooxidans
PCR 1
, TIGR Afe0329 A.
ferrooxidans ATCC23270
Afe0329 Afe0330 Afe0331
s Lanel
, Lane3 Lane4
B Lane2 ,
Afe0329  Afe0330( AFE 0330)
; C  Lane2 , Afe0330
Afe0331( AFE 0331) ; E Lane2
, Afe0329  Afe0330
Afe0331 Lane2
PCR 60 ,

2.2 Afe0329 ¥R LM IZDMIE A. ferrooxidans
EHREFEH

Afe0329 A.
ferrooxidans , ®
0329-0330F  ® 0330-0331R( 1)(

1), A.  ferrooxidans

ATCC23270, A. ferrooxidans F1, A. ferrooxidans F3,
A. ferrooxidans F15, A. ferrooxidans F16, Lepto-
spirillum ferrooxidans ATCCS53992, Acidobacterium

capsulatum ATCC51757 DNA PCR,
PCR 2 2 ,
5 A. ferrooxidans DNA

PCR )

Leptospirillum ferrooxidans ATCC53992, Acidobacte-
rium capsulatum ATCC51757 Afe0329

A. ferrooxidans
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Fig. 1 Region review of Afe0329 in the genome of Acidithiobacillus ferrooxidans and
electrophoresis analysis of products of reverse transcriptase PCR

O-® ( 1) A F PCR A OO 290 bp, 60 ,2.5
;B @@ 287 bp, 60 2.5 );C ®6)( 118 bp, 45 .3 ;D @E( 387 bp, 60
, 2.5 ), E ®©)( 613 bp, 45 ,2 ) F ®6)( 1487 bp, 60 L1 %M DNA
Marker; 1 DNA ;2 cDNA ;3 RNA ;4

Note (D-®) show the binding site of each primer (Table 1). A-F are electrophoretic patterns of PCR products using following primer pairs.
A: @® (product 290 bp, 60 cycle, 2.5% agarose gel ); B: ®@ (product 287 bp, 60 cycle, 2.5% agarose gel); C: ®® (product 118 bp, 45
cycle, 3% agarose gel); D: D@ (product 387 bp,60 cycle, 2.5% agarose gel ); E: @® (product 613 bp, 45 cycle, 2% agarose gel); F: @®
(product 1487 bp, 60 cycle, 1% agarose gel); M: Dongsheng DNA Marker; 1: Positive control using DNA as plate; 2: Sample using cDNA as
plate; 3: Negative control using RNA as plate; 4: Negative control having no plate

23 BHBERFHENMERESN TGES: phosphatase domain,
TIGR , Afe0329 DKTGT: aspartyl kinase domain, GDGxNDxP:
P ATP , Afe0330  Afe0331 ATP-binding domain, HP: histidine-proline dipeptide,
, reverse CPH: cysteine-proline-histidine sequence, P1b  ATP

transcriptase PCR 3 , , His-rich: histidine s
Afe0330  Afe0331 P1b3

clusterX TMHMM Server , ATP , AFE0329
Afe03229 P1b3  ATP 3 ,H1-10 P1b3 ATP , Cu®" Cu’ Ag’
: H6-HS (%)
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bp
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El2 Afe0329 ¥R T EIBIERIEE Q% IRASHEER)
Fig. 2 Identification the universality of Afe0329 tran-
scripton (2% agarose gel)

(3 0329-0330F, ® 0330-0331R( 1 ®®)
Note: Primer pair was & 0329-0330F and ® 0330-0331R (the
binding sites in Fig.1 were ®®)).
M: Dongsheng DNA Marker; 1: 4. ferrooxidans ATCC23270; 2: A.
ferrooxidans F1; 3: A. ferrooxidans ¥3; 4: A. ferrooxidans F15; 5: A.
ferrooxidans F16; 6: Leptospirillum ferrooxidans ATCC53992; 7:
Acidobacterium capsulatum ATCCS51757

Hl H2 H3 H4 HS [Ho6

\J

TGESDKTG ¢
His-rich
N D GxNDxP
Bl 3 AFE0329 EHT=EE
Fig. 3 Schematic picture of protein AFE0329
PSORTb AFE0330
, AFE0331 PSORTb
Blast
, Afe0330
Afe0331
3 g
P1b ATP ( CPx ATP )
6
CPx Zn*" Pb*" Co*"
Cu2+ Ag+ Cu+ Cd2+ [9]’
(191 Arguello IM P ATP
(8]
3 P1b3  ATP Cu**
Cu” Ag’ , ,
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Afe0329 P1b3  ATP (
3), P1b3 ATP
PCR P ATP
) A.
ferrooxidans (61
[11] ’ [;2]
R reverse transcriptase PCR
Afe0329 , Afe0329
Afe0330 Afe0331 TIGR
Afe0330  Afe0331
(http//www.tigr.org)
Afe0330  Afe0331
A. ferrooxidans , Blast
R Enterococuss
hirae P  ATP
cop , ,copA  copB
P ATP , copZ copY
1 4£e0330 Afe0331  copY copZ
, A. ferrooxidans
Afe0329 Enterococuss hirae cop
Afe0330  Afe0331
, Afe0329 Afe0330 Afe0331
A. ferrooxidans
reverse transcriptase PCR
, A. ferrooxidans
Afe0330  Afe0331 ,

2 % X Wk
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