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Abstract; Sequences of disease-resistant related gene FnCN encoding NB-ARC domain and its promotor
were obtained from Fragaria nilgerrensis Schlecht. ex Gay by using homologous cloning technology. The
sequence analysis result shows that the length of open reading frame of FnCN gene is 933 bp ( GenBank
accession number MN240290) , which encodes 310 amino acid residues, including a Rx-CC domain at
N-terminal and a conserved NB-ARC domain at C-terminal. The sequence length of up-stream promotor
pFnCN of start codon of FnCN gene is 910 bp ( GenBank accession number MN240291) , which includes
cis-acting elements such as TATA-box, CAAT-box, hormone responsive element, MYB binding site in
drought induction, light responsive element, and cis-acting element in anaerobic induction, etc. The
homologous alignment result of amino acid sequence shows that amino acid sequence encoded by FnCN
gene from F. nilgerrensis has the highest similarity (95.16% ) with that encoded by CN gene from
Fragaria vesca Linn. The plant overexpression vector pPCAMBIA1301-HA-FrnCN and virus induced gene
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silencing vector pTRV2-FrnCN of FnCN gene from F. nilgerrensis are successfully constructed. The

detection result of real-time fluorescence quantitative PCR shows that FnCN gene expression in leaf of F.

nilgerrensis is down-regulated at 0—3 h after inoculation of Colletotrichum gloeosporioides (Penz.) Sacc.,

and then gradually up-regulated. The relative expression of FnCN gene is the highest at 48 h after

inoculation, which is 3.3 times that at 0 h after inoculation. It is suggested that FnCN gene of F.

nilgerrensis can response to C. gloeosporioides stress, indicating that it may play an important role in anti-

anthracnose process of F. nilgerrensis.

Key words: Fragaria nilgerrensis Schlecht. ex Gay; anthracnose; NB-ARC domain; FrnCN gene; real-

time fluorescence quantitative PCR
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WA A BR 23 7] ; PCR Master Mix , RNAprep Pure 2§}
Z W AE ) . RNA $2HUL 7 & . DNA Secure Plant Kit
FEY) 3 A 2 DNA 2 B f) & Universal DNA
Purification Kit DNA 4fi fk [l it i 551 & F1 TIANprep
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1.3 HiEsbE
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B, R FHE R K 5 22490 B il Duncan’s £ 8 L85 15
AT 25 5 W AT

2 BRI

21 HEEEE FnCN EEMBHFRERFIDH
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2.1.1 #HEFEH FnCN AR LR /7 o4 ARIE
AT BB AR S B 5 B 5 A ( Fragaria vesca
Linn.) #H [R] 49 unigene, 817 Primer 5.0 §kﬁ:ﬁl‘l‘, )
FHE1%) FnCN-F 1 FnCN-R, D) 5 B 5L R H cDNA
IEHIERT PCR &34, 558 1 K2 1000 bp 1#
(B 1), SR E AT AL R PCR A
BEE 5 B K 0, &5 SR i . 5 B R AF FnCN 3L R
B FF R 1) 332 A K JE 8 933 bp ( GenBank & 5% 5
MN240290) , H:4ifi% 310 MR IEMRIESL, W AEYE
BT, FnCN JE R g 4 R LR 17 1 (1) N 3 0, 25
1 1~ Rx-CC £ 3, C uitl & 1 MRSF Y NB-ARC
SR (R 2) . BIREEREM . FrCN L JE T NB-

2000 bp

1 000 bp
750 bp

500 bp

933 bp

250 bp
100 bp

M: DL2000 DNA marker; 1: FnCN F£K FnCN gene.

Bl1 HEEH FnCN EEK PCR ¥ HER
Fig. 1 PCR amplification result of FnCN gene from Fragaria
nilgerrensis Schlecht. ex Gay
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B R ITHE BN IR T A2 L % F The boxes in the beginning and end represent start codon and stop codon, respectively; Rx—CC,NB-ARC;

[ATGGAGTTTGCCGCCATCATTGCTGAGAACATCCTGGGAAGGCTAGCTTCCCATGCTTCTCAAGAGGTCTCTTTGGCATGGGGTGCCCAA
M EF A A I I A ENTULSGRILASUHAS QE VS L AWG A Q

CTTGAGCTCACAAAGCTCACGAACACTCTATCCACCATCAATCTAGTGCTTCAGGATGCAGAGAAGAAGCAAGTGAAGAATCTCCTAATC
L EL T KULTNTUL S TTINILV L Q D A EK K Q V KN L L I

ACTGATTGGTTGGGAAAGCTCAAAGATGTTTGTTACGACGTCGATGATGTCCTTGACGAACTGGAGTTCCGAAAGCTGCGGAAGAAAGTG
TDWLGT KTLT KT DVCYDVDDVTLDETLTETFT RTE KTLT RTZEK KV
Rx-CC
CTGGCCAACAACCATGGGCGTGTCAAAGGACAGGTACGCCACTTTTTTTCGCGTTGGAATCCAACAGTGTTTAACTTCAATATGGGACAT
L ANNHGT RV KGO QVURUHTFTFS SR RWNTPTVFNTFNMGH

AAGGTGAAAGAGATTAGGGAACGACTTGTTGAAATTGATAATGAAAAGAGACAGTTTGCTCTGGTTGAGGTGCCTAAGATAGCTGAAGAT
K v K EI1I R ERL V E I DNZEI KW R QFALV E VP K I A E D

CATAGTGCTCCCCAAGGGATGCAATACAATCAAAGAGAAGCTGATTCCTTGGTAGAGGCTTCAGAAGTTATTGGGAGAGATGATGATAAA
H S AP QG M QY NQ READSULVEASEV I GRDD DK
—_

GAGCTAATTTTTAGTCATCTCTTACATAACACTGATATCTCTAATGAGGAGAATGTTTCTGTTATTTCAATCCTTGGGTTGGGGGGGTTG
E L I F SHULULWHNTDTISNEZENWVS VIS IULGILGGL

GGTAAGACAACGCTGGCTAAATTGGTGTACAATGATAGCGTGGTAGAGGAGAATTTTGAGGTGAAAATGTGGGTATGTGTCTCAGAAAAC
G KT TLAZKTULV Y NUDSUVV EENTFEUVI KMMWV CV S EN
NB-ARC
TTTGAAGTCAAATCATTAATTCTCAAGATTATCAATGCTGCAACTGATCAAAAATGTGAGGATGAAAGTTTGGACCGTATGAAAAGAAGG
F EV K S L I LK KTITINAATU DU QZ KT CETDESTILUDT RMEKRR

TTGCAAGATACTTTGAGAGGTAGAAAGTATTTGTTAGTGTTAGATGATGTTTGGGATACGGAGTCTGTTGGAGTAACACCAGAAAAATGG
L Q bTULWIRSGR K YL L VLDUDVWDTESV GV TPE KW

TTGGGTATAAAAAGTCTGTTATGTGTGGGATAA]
L G I K S L L CV G =

¥ 38, Domain.

B2 BEESE FnCN ERHNZERFIIREREHSERF

Fig. 2 Nucleotide sequence of FrnCN gene from Fragaria nilgerrensis Schlecht. ex Gay and its encoding amino acid sequence

ARC IR F%

212 BHTFAEEEFIN ¥ FIHTIY P-FnCN-
F #l P-FnCN-R B BRLAEL K 4] DNA i 1575 5
1 MEFEZ) 900 bp 1S 31 44417
WoRZa IR A 910 bp, 1l
( GenBank % 3% 5 MN240291) . #JH PlantCARE %
s P2 X1 P B A T

Wy 45
45 0 pFnCN

(K3),

2000 bp

1000 bp
750 bp

910 bp

A P T S0, 45 2R (18] 4)

T ZE TS TATA-box (#.00JH 8+ JC
) 1 CAAT-box (Ji 8l F FE s - X i =X £ F ot
1) S RAR AR FH IC U, B AE7E TGACG —motif (
FIHR F G 0 N T ) L ABRE (i 7% B2 i W G ) |
MBS( T 555 MYB 455 7 545.) . G—box ( I M I G
) \GT1—motif ( Y 1 TG4 ) A ARE (IR 4155 5 it
KAEHTCHF) % U 25 B 58 FaCN L DR RE i B
ZREYIER 5T, 76 1 B REAE A7 3300 58 30
I RERAEEENE .,

500 bp

250 bp

100 bp

M: DL2000 DNA marker; 1: FnCN #:F g 8)F FnCN gene promoter.

B3 EEES FnCN EEEEFHI PCR I LR
Fig. 3 PCR amplification result of FnCN gene promoter from
Fragaria nilgerrensis Schlecht. ex Gay
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-910  CTTACCTCAGGAGGGAATGCGATCTGGTTGCATGCAAATTCCAGCTTCAACCCACTCATCAATTCATCGATTGCGAACCTGTAAGCAAAA
CAE)X
-820 /\(mI“CGAA/\TTGTGC/\C/\ACGCTCTGCTCC/\GCTTC/\AC/\CCTTCTTCAGTTAATCGCTTTTT(M“G/\G/\A/\TTCC/\GCGCTGTCCC
ABRE CAAT-box
=730  TCAAATATCCTCCCTGCCAATGAAAAGACGCCAAGCGTCTCGGAACCACATTGGCGTACGGTACCTTGGAGTAGTCCAGCGCTTCCATAA

-640

=550

AAGGATTCAACTTGTTGAAGATGAGAGACGAAAGTAGACCCAAGCAGAGAGAAGAGTGAATGACTGGAGCCGACAATTTGTCTCTCTCTG

TCTATATCAACTGTGTGATTCACAACAACTCTATCTTGCTGAAAATGCAAAACATGAATCAAGTCATTTAGATCTGTTTTGAACTCTCCT
TATA-box MBS

460 ACCAAACTGAAGCTTCTTCAACACACCAAACCAGTGTGCCCCAATTAAATCGAGCAACCCCAATTCATCTGCCTTTGCCTACGAAAATTT
ARE
-370  AACCGAGGATGTGTACTACACGCGTTAACAGGCCTTGACGGAGAAATCAACAGCAAATCAATGACTGCTTGACACGTCTACACAGACAAA
GTl-motif TGACG-motif G-box
280 CGGAGTACATGCAGAGCTTGTACATTCCAAAGCTCTTCCCATAAATGTTGAAAGTTGAAACATGCGATGGTGGGACCAGTGGAATAGAGA
-190  ACTATCCTGACGTTTAGTGCAAAATGATTGATACCTGGCTGGCTTATAGCTGTCGACCATTTAATTATCGAGCAGAATAATTGAGGGAAG
TGACG-motif
-100  ACTTGGTTGACTGGACTTCATTCACTCGTTATTCCAATCTGGGATCGATTTCATCTATTTCCTTCTTCACTCACCTCATAAAACCTCTCT

5529 %

-10  TTCTCTCTTC

CAAT-box: J& 31+ Fl 38 o + X A% i =X 48 o6 14F Cis-acting element in promoter and enhancer regions; ABRE: T ¥ % i) N JC44F Abscisic acid
responsive element; TATA—-box: 1.0 Jg 8l F JC 1 Core promoter element; MBS T 5755 MYB 454 {7 s MYB binding site in drought induction
ARE; R&ESIR=CE e Cis-acting element in anaerobic induction; GT1-motif, G=box: S 7 Ie A4 Light responsive element; TGACG—motif;

2 A1 R F G 1R 13 TG4 Methyl jasmonate responsive element.

El4 EEES FoCN ZERHFRFIREIRXERTH

Fig. 4 Sequence of FrCN gene promoter and its cis-acting element from Fragaria nilgerrensis Schlecht. ex Gay

22 EEEE FnCN ERGBIERFINIEWL
M BT R [5) iE TE 4 #T

2.2.1 HACHIT 4 H Expasy—ProParam il 45 %
T IR EHEE FaCN S5 H 9 i 20 3L 18 7 91 19 o
N C s Hasne Nugy 0,05 Sy, FL I8 A XF 43 F it &2 K
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Fig. 5 Homology comparison result of amino acid sequences encoded by FrCN gene from Fragaria nilgerrensis Schlecht. ex Gay and by
CN gene from other species
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Fig. 6 Phylogenetic tree of amino acid sequences encoded by FrnCN
gene from Fragaria nilgerrensis Schlecht. ex Gay and by CN gene
from other species
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Fig. 7 Construction of plant over-expression vector and virus induced gene silencing vector of FnCN gene from
Fragaria nilgerrensis Schlecht. ex Gay
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Fig. 8 Change in relative expression of FnCN gene from leaf of
Fragaria nilgerrensis Schlecht. ex Gay after inoculated with
Colletotrichum gloeosporioides ( Penz.) Sacc.
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