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' Hare

CaN (Sclerotinia sclerotiorum)
[3]

(Phaeosphaeria. nodorum) B. cinerea
Neurospora crassa
CaN

CnB

1 AMFART i

1.1 ##
1.1.1 01-23

1.1.2 UNIQ-10 Trizol RNA
Reverse
Transcriptase M-MLV 3 “-Full RACE Core Set
TaKaRa SMART™ RACE ¢DNA Amplifi-
cation Kit Clontech

12 EARKWFE CnB EFBITE

1.21 DNA RNA

CTAB DNA®

UNIQ Trizol ~ RNA

RNA RNA
cDNA
1.2.2 CnB cDNA
DNAMAN
6 CnB

FVSGLSA DIDRDGY
STCnB-L 5ZATGATTGCCAT-

CTTCGACG-3~ STCnB-R 5ZGAACTCC-

TCAAAGCTGATC-3 “ cDNA
PCR 94 10 min
94 30s 45~55 30s 72 30s 35
72 10 min 1.2%
1.2.3 RACE CnB cDNA
CnB cDNA primer3

RACE STCnB-1 5~%AGTTTGT-

CTCTGGCCTCTCGGCCTCC-3~ 3'RACE

STCnB-2 5 7ATGTAGCCGTCGCGATCAATGTCGT-

A-3% 5RACE 37 Full RACE Core Set
Ver.2.0 SMART ™RACE ¢cDNA Amplification
37 5%
cDNA CnB 37
5  cDNA DNAMAN 37
5% cDNA cDNA
1.2.4 CnB DNA cDNA
primer5
STCnB-QC-1 5 7ATGGGTAACCAACAGTCAGGG-
37 STCnB-QC-2 5“TTAGAACTGATCCAGGGTCA-
TG-3 7 DNA
PCR DNA cDNA
Genome Walking
57 ATG DNA

13 CnB EREHMEMMNEBNENEERFNF
http://ncbi.nlm.nih.gov/http://cn.Expasy. org
http: //softberry.com/
ProtParam tool
SOPMA
Smart

Blast

ScanProsite

DNAMAN 5.0

2 BERApH

2.1 EAXKKDHFE CnB EE cDNA #1 DNA £ F5
B 52 bE

STCnB-L  STCnB-R
cDNA PCR 288 bp
37 5' cDNA
3RACE 5RACE 1.5%
483 bp
435bp 1-A 37 5%  cDNA
NCBI ORF finder
cDNA (ORF) 1
525 bp 174 ORF
cDNA STCnB-QC-1  STCnB-QC-2
525 bp ( 1-B)
RACE
CnB ¢cDNA
STCnB-QC-1  STCnB-QC-2 DNA
705 bp 1-B DNAMAN
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62 bp ATG
Pl AXXATGG 586 bp
174 3  polyA ( 2)
gy Css59H1350N2330282S0 19725.5u
Bl ERXBFE CnB ERE A 18 - 498
Fig. 1 PCR amplification of S. turcica CnB gene; M. DL2000 (PT) '
DNA marker. A: Lanel~3. amplification of 3 RACE; Lane4~5. 23 CnB EREERBHFFIINH
amplification of 5 RACE. B: Lanel~2.amplification of DNA; CnB 5«
Lane3~4.amplification of cDNA. 2 kb DNA softberry
CnB cDNA DNA 8 0.04
DNA 4 3 ¢ D TATA
64bp 56bp 60 bp GT-1
2.2 CnB EEL&HHH TAA
CnB cDNA 741bp ATG
1 acgcggggacctecctactcaccgaccacacacecgeatcecgeecgececcaccactegecaaa

62 gtaaccaacagtcagggctgctcgacaacatagcctcgggctcgaatttcgaccgcgaggaggtt
M G N Q Q S G L L D NT A S GS N F D R E E V
131 gaccgectcaggaagegattcatgaagettgacaaagacaactecgggaaccattgagegeogacgaatte
D R L R K R FM K L D K D N S G T I E R D E F
200 ctggeocecctecccccagatectcectcgaaccccctcgeaacgegceatgattgecatecttcgacgaggatgge
L A L P Q I 8 §8 N P L A T R M I A I F D E D G
269 ggcggtgacgtecgacttccaggagtttgtetetggectotecggeocttcagcagcaagggeocaacaaggag
G 6 p V. D F Q E F V 8 G L S8 A F 8§ S K G N K E
338 gagaagctgecgettcgecattccgegtgtacgacatigatcgegacggetacatcagcaacggegagete
E XK L R F A F R v Y D I D R D G Y I 8 N G E L
407 ttcatagtactgaasaatgatggttggaagcaacctgaaggaccagecagetacageagattgtegacaag
F 1 v L K M M VvV G 8 N L K D Q Q L Q 0 I
476 accatcatggaggecgacotggaccgegacggeaagatcagettogaggagtttaccaagatggtegag
T I M E A D L D R D G K I 8 F E E F T K M V E

vV D K

545 aacacggatgtctectatgagcatgaccctggatcagtittectaagegetgtttetecttcacaaatgeaaca
N T Db vV § M $ M T L D Q TF *

614 acattcctgatacgaggattttecttggegaggegttcacggttctgecaggecacacttgggaacaggott

683 gaaagtatttgatattcatcaatccagggectttgaccctgaacatgagaaaaaanaaaa

B2 FERAKBEFHECNBE ECDNAFFIFI S E 8 F 5
Fig. 2 cDNA sequenc and deduced amino acid Sequence. start codon; *stop codon

% 1 Softberry MMM EKRKWFSE CnB EEATREM BT

Table 1 Probable promoter sequences of CnB gene predicted by Softberry
No. Start End Exp.Num Promoter sequence Regulatory element
1 1024 1019 0.01436 TATCTA NIT2 ZN-finger protein
2 336 350 0.01819 AATCTTACaCATAtA GT-1
3 259 266 0.02454 CAAAACGC DETI; CDA-1
4 287 278 0.00173 ATCACGTGAT G-box binding bZIP proteins
5 447 456 0.03977 cCCACGTCTT ACE-binding factor
6 945 952 0.02138 ATTTCAAA Dof factors
7 761 752 0.02912 GATGACATGC Opaque-2
8 1840 1854 0.02789 GTGTaGTgAAgATGG GBF

Search PARAMETRS: (1) Expected Number: 0.0500000; (2) Statistical Siginicance Level: 0.9500000
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24 FTMNEZEAINEESIT

ScanProsite
CnB 4  “EF-hand” Ca®'
GenBank CnB
ScanProsite 4  “EF-hand”

Ca B Ca*
2 PSORT CnB

®2 ERAHHE CnB EEFHNEQMRTEMHED T

Table 2 conserved binding domain analysis of CnB gene on predicted protein in Setosphaeria turcica

“EF-hand” Ca”" binding regions

Fungi
Setosphaeria turcica DKDNSGTIErdEF DEDGGGDVDfqEF DIDRDGYISngEL DLDRDGKISfeEF
Phaeosphaeria nodorum DKDNSGTIErdEF DEDGGGDVDfqEF DIDRDGYISngEL DQDRDGKISfeEF
Botryotinia fuckeliana DKDNSGTIErdEF DEDGGGDVDfqEF DIDRDGYISngEL DLDRDGKISfeEF
Sclerotinia sclerotiorum DKDNSGTIErdEF DEDGGGDVD{qEF DIDRDGYISngEL DLDRDGKISfeEF
Neurospora crassa DKDNSGTIErdEF DEDGGGDVDfqEF DIDRDGYISngEL DLDRDGKISfeEF
Gibberella zeae DKDNSGTIErdEF DEDGGGDVDfqEF DIDRDGYISngEL DLDKDGKISfeEF
Chaetomium globosum DKDNSGTIErdEF DEDGGGDVD{qEF DIDRDGYISngEL DLDGDGKISfeEF
Aspergillus clavatus DKDSSGTIDrdEF DEDGGGDVDfqEF DIDRDGYISngEL DKDRDGKISfeEF
Aspergillus fumigatus DKDSSGTIDrdEF DEDGGGDVDfqEF DIDRDGYISngEL DKDRDGKISfeEF
Aspergillus niger DKDSSGTIDrdEF DEDGGGDVDfqEF DIDRDGYISngEL DKDGDGKISfeEF
Aspergillus oryzae DKDSSGTIDrdEF DEDGGGDVDfqEF DIDRDGYISngEL DKDQDGKISfeEF

Note: Residues marked with bolt typeface indicate Ca**-binding pole amino acids.

SOPMA http://pbil.ibep.fr/ 25 CnB ZERZEARIREMEN

CnB 3 NCBI PSI-BLAST (Position-Specific

59.77% o 8.62% P 6.32% [terated BLAST) CnB
25.29% SWISS-MODEL CnB

, 80% Phaeasphaeria nodorum
( 4 Neurospora crassa Botryotinia fuckeliana  Gibberella
zeae 90% DNAMAN
i | , (9

20 40 60 80 100 120 140 160

3 EXRABHRE CnB EHZRLEMMFM

Fig. 3 Predicted secondary structure for CnB protein from
Setosphaeria turcica. Alpha helix: Blue; Extended strand: Red;
Beta turn: Green; Random coil: Purple.

4 ERAPHFE CnB ER=REHWEIRER

Fig. 4 The CnB 3D structure predicted by Swiss-model. mod-
elled residue range: 16 to 172; based on template lauiB (2.10 A);
Sequence Identity [%]: 64; Evalue: 2.85¢-48.

og [ Aspergillus clavatus (XP001270110)
95

0.05 ol Aspergillus fumigatus (XP747624)
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85

5 $5iEuSEAES B TR RGEH UM

Fig. 5 phylogenetic tree of B subunit. Numbers in parentheses
represent the sequences’accession number in GenBank. The
number at each branch points is the percentage supported by
bootstrap. Bar, 5 % sequence divergence.
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Cloning and bioinformatic analysis of calcineurin B gene in
Setosphaeria turcica

. . . . * . *
Yanme1 Liu, Jianmin Han , Jingao Dong

(Mycotoxin Laboratory of Agricultural University of Hebei, Baoding 071001, China)

Abstract: [Objective] To clone and identify CnB gene from Setosphaeria turcica and to perform the primary bioinfor-
matic analysis. [Methods] Using RACE method, we isolated the completed cDNA sequence and DNA sequence of CnB
gene from S. turcica. Corresponding structure and functions were predicted by the bioinformatic software. [Results] The
results showed that CnB gene had 4 exons and 3 introns and the largest open reading frame was 525 bp which encoded a
protein of 174 amino acid residues. The predicted secondary structure composition for the protein contained about 59.77%
alpha helixes, 8.62% beta turn, 6.32% extended strand and 25.29% random coil. The CnB gene of S. turcica had 4
“EF-hand” calcium-binding regions, and showed 90% homology with CnB gene of P. nodorum, B. cinerea and Neurospora
crassa. [Conclusion] The CnB gene was successfully cloned from S. turcica for the first time, providing a good founda-
tion for further research on its function.

Keywords: Setosphaeria turcica; calcineurin; gene clone; RACE(Rapid Amplification of cDNA Ends); bioinformatic
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