ML IR 2] 2019, 20 (6): 1621-1629
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20190416002

T H5 NPR1 FE R F ) %5 € e AT
RiZEm R a2k ir

R M EE R B a2 ke L2 2 2 akm!
(1 E AV B B R L I AR AFFE T / AR A AR T TP 2 I 1T 57110157 B mtqll Ko bel 2524 Bt , B 5t 210095 )

FEE: i d 7 NPRI A B Rk & 6 550 A 0 55, A F R R L4038 B F %52 A7 NPRI A B w3, 5t x4
HAITAEMEE SO ALERERAZE TOERASN, L5 RFH 1S AMRR, L9 % H MaNPRI~MaNPR1S5 ., BACER |
BT AR MR E R R BRI AR motif S AT4 R L b Fr iR e A4 500 — 8, & 7& NPRI A& B Fa2 % R AF A

BEACKT KB MR LEMIR 5 R L Z R H A, A T AE NPRI AW Rk R R A £ W H e L, A 2
A E 4 NPRL A 54 3 AN, B/ 5404048 #ld I NPRL R . £ e A &8 & ( Musa acuminata Colla. AAA group
' Brazilian' ) % A EAE R, NCHE CK ACHEZHERIZE2dORZHFTABBE T EEEETREZAYLE A
A, ECHE LR (&) Foc TR4 faff GCTCV-119 ¥ IiE L Rk HEX . K W MaNPR4 B MaNPRI11 12301 & ﬁ‘i’%&&
P R0 £ Rk IR A GCTCV-119 1 % Foc TR4 13- 3 b ) 38 ¥ f ik 5 RWT3Am, M L R S AP E MG 2 P R A&
MeAs v, &P MaNPR4 % MaNPRI1 %5 & #E R4 Fmid A, AFRER A —F A0 A NPRI A R it4iT ﬁém#éfd%
AR R AN,
KA A NPRL; AW 8 F 0N ; B EAER; KA

Genome-Wide Survey of the NPR1 Gene Family in Banana
( Musa spp. ) and Expression Pattern Analysis
Upon Infection with Foc TR4
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Abstract: Using the NPR1 gene family member’s protein sequences from Arabidopsis Heynh. as query, MaNPR1
gene family members were identified in the banana A genome database , and these features using bioinformatics methods
and the expression upon infection with Foc TR4 were further investigated.In total, 15 family members were identified,
designated MaNPR1-MaNPR15. Physicochemical properties, conserved functional domain, essential amino acid residues
and motif analysis results of MaNPR1 gene family are highly consistent with those of other species.The classification
of phylogenetic tree, gene structure and functional domain suggested a functional specificity among members of the
MaNPR1 gene family.The interspecific phylogenetic tree showed that the MaNPR1 gene family were divided into three
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subgroups, co-residing with respective Arabidopsis Heynh. NPR1 members in each group.The predominant-cultivating

banana variety 'Cavendish’'( Musa acuminata Colla. AAA group ) was highly susceptible to fusarium wilt caused

by Fusarium oxysporum f.sp.Cubense Tropical Race 4 ( Foc TR4 ) By analyzing the transcriptome dataset from root

transcriptome data of infected and un-infected Brazilian samples, eight differentially expressed MaNPRI genes were
identified,, which were further tested by RT-qPCR in ' Cavendish’ and the resistant variety ' GCTCV-119’ . Two
members MaNPR4 and MaNPRI11 showed an increasing transcriptional levels at time-points in * GCTCV-119', in relative
to the constant reduction in ' Cavendish’ .That indicated an involvement of MaNPR4 and MaNPRI1! in responses to

fusarium wilt. Taken together, this study raised a potential in breeding for fusarium wilt resistance banana by use

of NPRI genes.

Key words: banana ( Musa spp. ); NPR1 ; bioinformatic analysis; fusarium wilt; expression patterns
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Table 1 The primers used for the expressional analysis of NPR1 genes in banana

LR 24 R LI (5" —3") TF I (5'—3")

Gene name Forward primer ( 5'—3" ) Reverse primer ( 5'—3" )
MaNPR1 AGTGCTCTACGCCTCCTTCA TATGTCATCGGCTGCCACCT
MaNPR?2 CCCTCACCTCCGACTTCCTC CTCCACAGTTGGCCTCCTCA
MaNPR3 AAGAGCGAAAGAACCGATACAA GAAGATGAAGCAGAGGCAGAAC
MaNPR4 AGGGAACTGGTGAGACAGAAAC TGAACTGAAAGGAATAGGAGGA
MaNPR5 GTCGCTGAGTTGTTAGACCTTG GATTCTTGACCCTGCTCTGTTC
MaNPR9 GCACATCGGAGTTCACCTTAG GTGCCAGATGCTCTTCCTTGA
MaNPR11 CTTGGGCTTGCGGACGTTAA AGGTTCGCCTTGTTCGGTTG
MaNPR13 CGGGCTTGTCGCACATAGAA TCGGGATTCATCCGTGGGTA

2 ERG5H

21 FHEH NPRI EEHNEESHT

TEARNFFEH LS 8] 15 4> NPR1 HEH, R
X 15 DEEETRAE 11 9L 04K R Am 0 e
i1 % B MaNPRI~MaNPR15, 3% 15 3 K 45 i
(1426 117 5 S SRR AR S5 H AT 466~608 Z ], T
W2 1 43 1 5 i 50918.43~66962.49 Da, H i 45
HiLAS N 5.24~6.99 (% 2),

Fh N AR S5 53R B, A5 5 NPR1 & R 53
A6 2 337 (L 1A ), GSDS MR R iy 2
F5IMNEFLER R, MaNPRI~MaNPRI5 314K
Hulor 2 P oL, RS 1 DN E TS 2 > U
FAET. Hdr TR EA 3N NE T, MaNPR3 |
MaNPR11 . MaNPR9 . MaNPR10 . MaNPRI . MaNPRG
MaNPRS5 , {{ MaNPR4 45 2 A~ % F; 1l MaNPR2
MaNPR7 . MaNPRS . MaNPR12 . MaNPR13 . MaNPRI14.
MaNPR15 3% 7 MR HEE 1 ANE T (B 1B ),
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Table 2 The detailed information of MaNPR1 member
=t i B
S MRID O BERGE EREGEE  EREEGE o 4D A
Gene name Gene ID Chromosome Gene start Gene end acid residues MW pl
MaNPR1 Ma02 g18450 chr.02 24924471 24928590 584 64248.49 5.52
MaNPR?2 Ma03_g08610 chr.03 6333217 6335379 490 52512.20 6.17
MaNPR3 Ma03_g16200 chr.03 18222199 18226824 575 64132.00 6.00
MaNPR4 Ma03_g27100 chr.03 30587703 30590820 583 65782.94 6.99
MaNPR5 Ma04_g38570 chr.04 36034511 36038932 595 65817.88 6.40
MaNPR6 Ma05_g02080 chr.05 1328641 1333397 599 66468.90 6.36
MaNPR7 Ma05_g07890 chr.05 5834544 5836510 490 52038.42 6.17
MaNPRS8 Ma05_g19160 chr.05 26575674 26577795 505 54552.57 6.64
MaNPR9 Ma06_g02690 chr.06 2056515 2061471 608 66962.49 591
MaNPR10 Ma07_g09020 chr.07 6765395 6770510 575 63747.67 5.24
MaNPR11 Ma08_g05340 chr.08 3657536 3661222 581 64279.55 5.75
MaNPR12 Ma08_g22800 chr.08 36286566 36288518 466 50918.43 5.78
MaNPR13 Ma09_g16260 chr.09 11620957 11622896 493 52534.10 6.14
MaNPR14 Mal0_g00810 chr.10 3063251 3065332 490 52870.35 6.09
MaNPR15 Mall gl8680 chr.11 23707999 23710093 502 54365.29 6.43
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Fig.1 The classification of phylogenetic tree, gene tructure
and domain analysis of banana’ s NPR1 gene family members
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Fig.2 Phylogenetic analysis of the banana NPR1 protein family
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Fig.3 Multiple alignment of the NPR1 protein family from banana and other species
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