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the ADRI1 gene from Saccharomyces bayanus

ZHANG Xian-ang' HE Xiao’ LIU Xiao-zhen' YE Qin-xia'
HUANG Cai-shuang' WEN Li-hui' ZHANG Han-yao'

( 1.Key Laboratory for Forest Genetic and Tree Improvement & Propagation
in Universities of Yunnan Province in Southwest Forestry University Kunming 650224 China;

2.College of Life Sciences in Anhui Normal University Wuhu 241000 China)

Abstract: The ADR1 gene of Saccharomyces cerevisiae is a positive regulator of transcription of genes encoding peroxisomal
proteins.To regulate alcohol metabolism it has a positive effect. The full-length sequence of ADRI gene was cloned from the
genomic DNA of Saccharomyces bayanus using PCR for the first time.The ADR1 gene of S.bayanus was cloned and the physical
and chemical properties of ADR1 protein were analyzed by online analytical tools such as ProtParam ProtScale TMHMM
PredictProtein and Swiss — Model. At the same time the protein secondary structure and tertiary structures of protein were
predicted.The results indicated that the ADR1 gene contained an opening reading frame ( ORF) of 3960 bp encoding 1319
predicted amino acids.The protein was a hydrophilic protein exercising their control functions in the nucleus.It contained 17
serine kinase potential phosphorylation sites 4 coil domains and two zinc finger domains.The protein encoded by ADR1 gene of
S.cerevisiae was extremely similar to the predicted protein. It inferred that ADR1 gene of S.bayanus might play a role in
regulating alcohol dehydrogenase gene.
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. ADRILL: 5~=TCTTCTTGGACTGCCGCTAT-3"
102 ADRI112:5"~ATCGAATGGCAACGAGAATC-3~
ADRIL3: 5"~ ATCGAATGGCAACGAGAATC-3"

ADRI1RI1:5-GAAAGGCCAATTTCGTTTGA-3"

B ADR1R2:5"~TGCACATGTTCCTCAATGGT-3"
ADRI1 ADRIR3:5—~GTGCACATGTTCCTCAATGG-3~
PCR . ?
E— FZF1 o
H,0, H,0 " . 95 ¢
5 min; 95 °C 30 s;
o 58 C 30 s; 60 s
72 °C ; 72 C
o ADRI1 7 min; 4 °C o
mRNA  ADRI1-b- galactosidase -20 C o
ADRI1 1.2.3 ADRI1
ADH2 o ADR1-b-
galactosidase ADRI1 o
ADH2 ADH2 ORF Finder
o ADRI1 °
S ADRI
( ProtParam) . ( ProtScale) .
( TMHMM) . ( SignalP) .
o ( KinasePhos) . Coil ( Coils Server) .
ADRI1 ( TargetP PSORT) ( SMART)
ProtParam. ProtScale. TMHMM . o
PredictProtein « Swiss—Model ( PredictProtein) ( Swiss—Model) .
2
ADRI 2.1 ADR1
ADRI1 . ADRI ( PCR)
1 . 1
1.1 Marker 3000 ~4500 bp
BZI1.05 o
; 100 bp DNA Marker ;
dNTPs Mixture.Taq polymerase (
) ; .
DK98-1
; Centrifuge 5810R Eppendorf
; PYX-DHG-9023- A
; TP650 PCR TaKaRa ; Picol?7
Thermo : DYY -10C
; GBOXHR 1 ADRI PCR
Syngene ; Fig.1 PCR determination of ADRI gene
Sartorius; YXQ—LS—-75SH ;1 ADRI PCR;2  DNA ladder.
SW=GI=2ED 2.2 ADRT
; Eppendorf o
1.2 ) ) )
121 DNA Qpen Read.lng Frame Finder ( https: //www.ncbi.
DNA DNA nlm.nih.gov /orffinder/)
3960 bp 1319
1.2.2 ADRI1 ‘ 2
» 2.2.1 ADRI1

Primer Primer3
ExPASy( http: //us.expasy.org/tools/protparam.html)
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2 ADRI
Fig.2 A sequence of protein encoded

by S.bayanus ADR1 gene

° " Cesa Hiosr
N 82202072 553 150869.8 pl
6.40 1
° 141
10.7% 147
11.10%
41.27 77.92
-0.529 o
ProtScale ( http: //www.expasy.org/cgi— bin/
protscale.pl) o
3 20
24 R
ADRI1 o ADRI1

2.956.-2.844
o 124 .246.485.501.578.814.876
—2.844.-2.544.-2.633.
—2.844.-2.433.-2.544.-2.344

2.2.2 SignalP
3.0 server( http: //www.cbs.dtu.dk /services/SignalP)
4 o

Targetp ( http: //www.cbs.dtu.dk /

services/TargetP/)
2 o
0.054 0.033
0.966 .

223 KinasePhos

(' http: / /kinasephos2.mbc.nctu.edu.tw /index.html)
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1 ADR1

Table 1
value of the proteins encoded by ADR1 gene

The proportion of amino acids and hydrophobic

(%)
Glu( E) 70 5.30 -35
Asp( D) 87 6.60 -35
157 11.90
Arg( R) 56 4.20 -45
Lys( K) 90 6.80 -39
His( H) 37 2.80 -32
183 13.80
Ala( A 49 3.70 1.8
Val( V) 43 3.30 42
Leu( L) 141 10.70 3.8
Ile( 1) 78 5.90 4.5
R Trp( W) 5 0.40 -09
Met( M) 30 2.30 1.9
Phe( F) 78 5.90 2.8
Pro( P) 49 3.70 -1.6
473 35.90
Asn( N) 125 9.50 -35
Cys( C) 23 1.70 2.5
Gln( Q) 41 3.10 -35
R Gly( G) 45 3.40 -04
Ser( S) 147 11.10 -0.8
Thr( T) 78 5.90 -0.7
Tyr( Y) 47 3.60 -13
506 38.30
3 ADRI
Fig.3  The hydrophilicity of the protein
encoded by the ADR1 gene
3
(S) 27 . (T
28 . (Y) 16
2.3 ADR1
2.3.1 Coil lupas

Coils ( http: //www. ch. embnet. org/software/COILS _



2 ADR1

Table 2 ADRI1 encoded protein subcellular localization

0.054 0.033 0.966 1
0.000 0.000 0.000
o 18~43 o
4 ADRI1
Fig4 Signal prediction by the ADR1 protein of S.bayanus
form. html) 5 ADRI coil
° Se Fig.5 ADRI gene encoding protein coil region analysis
Window 14.21.28
3 ADR1
Table 3 The prediction of protein kinase phosphorylation sites of ADR1
HMM Bit HMM Bit
Score Score
63 VIQRTPDGK -57 MAPK 471 NSSNSPISP 3.7 CDK
96 LNGRTPSGK -54 MAPK 474 NSPISPHKL -1.4 cde2
142 NRCFTRRDL -15 PKC 523 IFNQYMKGE -2.8 INSR
164 GETISQNKK 0.4 ATM 581 QPTHSPESI -29 cde2
180 ARKNSASSV 0.9 PKG 581 QPTHSPESI -1.1 ATM
188 VKFQTPNYG -57 MAPK 612 DSSGTPLDS -3.6 MAPK
191 QTPNYGTPD -2.8 INSR 612 DSSGTPLDS -0.1 CDK
206 CAVNTRRRV -23 PKC 636 ELNEYLDLF -25 Syk
225 LKKLTRRAS -22 PKC 666 NLQQYTNEG -3.1 INSR
225 LKKLTRRAS -4.8 PKA 672 NEGEYTDIE -0.2 EGFR
229 TRRASFSAQ 8.6 PKA 672 NEGEYTDIE 0.3 Sre
229 TRRASFSAQ 4.5 CaM-1II 672 NEGEYTDIE 0.8 INSR
229 TRRASFSAQ 1.6 PKG 673 EGEYTDIEN -43 INSR
229 TRRASFSAQ -15 TKK 684 FDHLSQGTD 1.5 ATM
229 TRRASFSAQ 23 PKB 691 TDKNYNLEH -49 INSR
234 FSAQSASSY -5.1 PKG 724 FGYKSQTIE -42 ATM
259 VQFSTPELV -5.7 MAPK 791 KRQLSALCS 2.8 PKA
321 NNYTYSSCS 1.2 Jak 791 KRQLSALCS -52 PKG
350 DLLSSSYWI -19 CKI 922 SSMIYYEYD -24 Syk
363 DHLFSVSES -1.6 CKI 931 LKKGTKSHV -35 PKA
367 SVSESDETS 0.4 CKII 1057 DHQRTGSLE -39 PKA
367 SVSESDETS -25 CKI 1059 QRTGSLEEP -1.8 CKI
367 SVSESDETS -1.7 ATM 1059 QRTGSLEEP -2 IKK
380 ESNDSKLVI -1.7 CKI 1097 DFEATPNFK -6.2 MAPK
399 KDSRSSSWT 0.4 CKI 1231 SNSNYENVN 0 INSR
401 SRSSSWTAA -0.5 IKK 1231 SNSNYENVN -09 Syk
401 SRSSSWTAA 2.8 PKB 1282 SKYVTIAKL -1.7 PKC
471 NSSNSPISP -0.3 cdc2 1314 TLEEYMREV -0.1 INSR
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232

TMPRED.TMHMM
o TMHMM ( http: //
www.cbs.dtu.dk /services/ TMHMM /) 6.
6 ADRI

Fig.6 Transmembrane region analysis of
ADRI encoding proteins
Predict Protein ( http: //

www.predictprotein.org/)

ADRI1

65.72% 33.07% 1.10% -
2.4 ADR1

Smart ( http: //smart.embl — heidelberg.de /)

ADRI1
7 o 106~126
134~155 C,H,
o ( Helix)

33.07% o

7 ADR1

Fig.7 The structure domain analysis of

protein encoded by ADR1 gene
prosite ( http: //www.expasy.org/
prosite) motif o
8 o “ 7 o
106~126 134~155 &
° smart
° ADRI1
2 CH, ADH2
ADH2
25 ADRT1
ADRI1

SWISS — MODEL ( http: //swissmodel. expasy.
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8 ADRI motif
Fig.8 Motif analysis of protein encoded by ADRI gene
org/) 9
Aart 2i13.2 C
30.69% GMQE 0.03

GMQEAN -3.81

2 o

9 ADRI

Fig.9 Tertiary structure prediction of
protein encoded by ADR1 gene

2.6 ADR1
NCBI Blast ADRI1
78 %
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ADR1 81% YJM1402 .
YJM1273.R103.S288¢.JAY291.P301 48
79% o ADRI1
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