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Identification of Banana HOSI5 Gene and Expression
Analysis Under Stress of Fusarium Wilt
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Abstract: In order to study whether HOSI5 (HIGH EXPRESSION OF OSMOTICALLY RESPONSIVE
GENES 15) is involved in the regulation of banana resistance process, the Arabidopsis HOSI5 protein se-
quence is used to identify banana HOSI5 (MaHOSI5) gene using various bioinformatics analysis tools, and u-
sing the highly resistant variety ‘Nantianhuang' and the susceptible variety "Williams" as experimental objects,
the expression analysis of Ma HOSI5 under the stress of fusarium wilt and its potential mechanism of regula-
ting plant diseases are studied. The results show that the LisH domain and WD40 repeat protein sequence in
MaHOSI15 protein are highly conserved. The secondary structure of MaHOS15 protein has a-helix, p-fold, ex-
tended chain and random coil structure, and the random coil is the main structure accounting for 46. 2%. Sub-

cellular localization is in the nucleus, which can be supposed thatMa HOSI5 may be involved in the regulation
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of banana fusarium wilt in the nucleus. MaHOSI5 may respond to SA signaling pathway, MeJA signaling
pathway and abscisic acid reaction. It is speculated that Ma HOSI5 is a key gene in the negative regulation of
plant defense against pathogens in the process of plant disease resistance.

Keywords: banana; HOSI5 (MaHOSI5) gene; Arabidopsis HOS15; fusarium wilt; bioinformatics; gene

expression
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HOSI15(HIGH EXPRESSION OF OSMOTICALLY RESPONSIVE GENES 15) & — Fh #% 5% 4 fip
il AL o 3R A S Rl i Y A e SR R A G AR AR B AR DB I A B A T AR R s L
AR AEAE S S e S AT iR B EEAE MY . Shen %R B HOSIS 1l L5 SKP1
A1 Cullinl 2 [ & . 3 /E A SCF(SKP1-Cullinl-F-box) E3 & &Y K Y32 14K , 80 17 #5 2 fk NPR1, M1 2
5 SAAF SR, O R0 7 A0 5 A0 v A SRS B9 BE B, AT 233 7 1 NPR1 A5 1 Bl 480 £ i T
FS BTG . B NEDY AW A S F 5 KWL, HOSLS W UZ 5 SA F 5 B Y PLM. Lin
U DUESE SA {5 5 il g th MaTGAS vl g3l i 5 MaNPRI1 5 MaNPR4 H.{E 3 14 38 75 #£ X Foc
TR4 f4itE. B, HOSIS fEh—Fh ZIh e B, AT Rl 1 A 5 SA 5 Sl B PR A i b RS
ZRELWMEM M HOSIS 2B S5 F LB S FARR R . T 1, A SCHE A 42 58 20 Bl oh
BLAST i & th % 4 HOS15(MaHOS15) & [ )3 51, LA B K 87 0 5 o b Rk, 7153 21 Ma HOSIS
IR (S B2 A, 4k LUE B R B R (Musa acuminate L. AAA Cavendish, ‘ Nantian-
huang’) 1 5 B Fh ¢ BUBE ST (Musa acuminate 1.. AAA group cv. Cavendish, ¢ Williams”) 23z 4 X}
G Bt — P WE T ARG 20 T 38 T B9 R AR 0T

1 #H57TE

1.1 MaHOSI5 HEFEZEMEE ‘BEL B XE MaHOSI5 BIRE 53

i FH v 70 P T R B R B S R BB Y 4 R IS B L RS AR A N T A A R A R
AMRATD . B2 4 R i 0 A A5 40 8 R P AR 2 T 12K © R R R BRI R AR R
RWAER K 41 Foc TR4 #FEIF M (1 X10° cfu » mL™ ") 2 h, B 4H 21 36 i (L ik 1 Fnig £ AR L
2 VIRA)O T (EOA R 15 em, FHA R 12 ecm), ABFSE Foc TR4 B 5 7 £ 4 1 1R 2 45
o AEHER IS 2R 0,2,4,6 RAFTEI 3 BRANHT L BT 22 IR & )5 U B T A P IR AF .

{1 DP441 B Z2 % 22 W A8 W) A2 B A IR (RNAD $ 37 & (A s i RAR A= AR (b O A IR A RD
PRI KB AR RNA K519 2 pg RNA fifi i PrimeScript™ 1st Strand ¢DNA Synthesis Kit i
F & (HA TaKaRa 28 7)) A 8 H 4% R (cDNA) . SR Primer Premier 5. 0 /531519, 42
5 MaHOS15 ¢DNA F4) 347 51 91i% it .

A CT )k 1 s,

F1 BT Y

Tab.1 Related primers of experiment

514 % Fr 597 3] H
HOSI5 EcoRI F CGGAATTCCGATGACGCATTCGACGATCACC S T A T
HOSI5 Hind[ll R CCCAAGCTTGGGTTACATCCTGAAGTCCATAACACAAATGCTG — IBL(RT-PCR)
HOSI5 qRT F TTAGCCCAAACGGCGAGTA
HOSI5 gRT R AAATGCCACCACGACCCT @g E@&%ﬁu;i%ﬁi
MaActin F CGAGGCTCAATCAAAGA /( I?T*qPCR)M
MaActin R ACCAGCAAGGTCCAAAC

RT-PCR ¥ ¥R P4 LA F &4 T #47:94 °C 5 min, 94 °C 30 5,50 °C 45 5,72 °C 102 5,30 PEf .
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SR JH S D Wit 300 0 (U5 48 i s ol o B 2 0 R A BR S D L 3R A ali Ak 7 4 5 >R T pMID-18-T Vector
Cloning Kit i{#] & (H 7 TaKaRa 24 7)) ¥ MaHOSI5 4tk 7745 pMD-18-T #44k i # . H-#b K g
FER RS2 2 OB PE T 7 2 AL s SRR MR B A IR A AP . 2R )5 LA actin fE NS B (R
D o3 Mt Foe TR4 (9 U 1 B R B0 4B Ma HOSI1S A 1) 22 5% 35 . RT-qPCR 4" 1§ F2 )7 78
VIR &4 T aE47:95 °C 5 5,55 °C 30 5,72 °C 30 5,40 NMEW . AW EE 3 1K,
1.2 MaHOSI5 45 BFE R

DA 2 400 R O 7 5 [ I 2R £ B b0 (NCBD B B HOS5 8 115 31 b #5 16 7% 91 78 7 2 5%
X 20 5 32 2 (https: // banana-genome-hub. southgreen. fr/) 77, i 1o Blastp B i % Hf MaHOS15 & 1
A, DL R E I H oA R e B Ma HOSIS JER L 47 A 9015 B2 b . il i GSDS R uf
(http: // gsds. cbi. pku. edu. en/) /A G IR N & T /40 8 T B0 8 i 49 /i 5 8 1 PlantCare $045 J&E Cht-
tp: // bioinformatics. psb. ugent. be/webtools/plantcare/html/) il MaHOS15 & o 19 Wi =48 F e 4
ik ExPASy M3 (https: / web. expasy. org/protparam/) 4341 i 03 J PR 4 5 2 1 0 1) JiE A4S A5 1k 5 3
i+ SMART R 3 Chttp: // smart. embl-heidelberg. de/) #k 47 & [ 5 45 A4 7 I ; 38 37 PRABI R 3§ i1
SOPM (https: // npsa-prabi. ibep. fr/cgi-bin/secpred_sopma. pl) 4 #F 8 1 i 19 = 9L 45 #4 5 1 17 SWISS-
MODEL M3} Chttps: // swissmodel. expasy. org/) # 17 8 FH = 4 45 #4 [w] Y5 g 4545 47 5 38 1 MBC W] v
(https: // cello. life. nctu. edu. tw/) ¥EF7 V. 20 i & {57 T .
1.3 MaHOSI5s ERRHXEWMREF IO

LIAF#E HOSIS T4 2 BUF 5 48 NCBL |48 &R IF 545 H A A 2 1 HOS15 & [ 741, R A
GENEDOC # #1722 #H ¥ 4 e F 2k FH MEGA 7 B R G LB .
1.4 HiELE

K Excel 2010 {4 F1 SPSS 24. 0 F AT #4780 73 A o % T[] — 4 BBt g i) 42 e 110 2 5 R
/N R R 22 S (LSD) YA AT Z2 H LU 870 M7 » [ INF 5R F Excel 2010 B4 JEAT BRI 221

2 XWHEREHH

2.1 MaHOSI5 EFRZESELERS
PL AtHOSILS J¥ 50 2 BT 51 ZE 47 45 cDNA H 73 815 8] MaHOSIS 19 4K 7 41 (GenBank % 5t
Z 8 XM_009409136.2), MaHOSIS R FEHESFHFFSWE 1 Fa, B 19 .M AoFRERIC.

03\6 i
N $\3<\ o

2000 bp

TAAAGCT TCATTGT

AAATT

cTeTTTT TGTACACTT

(a) Jk P 7 (b) J (R 7 57
1 MaHOSIS N v 5 2 I 51
Fig.1 MaHOSI5 gene cloning and gene sequence
W 45 R W], Ma HOS15 R B2 HE (ORF) 24 1 701 bp, S: 4 567 A~2 3l . i 13 B4k M
JAT R . Ma HOSIS ) EEH TD 5 Ma06_g38390. 1, FifE gL 4K h chr. 06, & LR AR F ¥ N 567, %
LN 5. 46, 4% B g 63. 79 Teu, F 40 5 A g 40 A% .
2.2 MaHOS15 EH &5
i i SMART ZELF A7 Mt MaHOS15 @R P51 & BUHE N dfl & — 4> LisH 257 . C i 35 —
A~ WD40 5k 38, 45 8 4~ WD40 & & 551 (K 2(a)) . ¥ MaHOS15 &I/ J7* 513 15 SOPMA [ il Fl
SWISS-MODEL [ 3l #4743 #7 » 45 5 7 » MaHOS15 (8 — R 250 T E i1 o BJE & 45 B 375 . B H
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FMi s, B AT . 5 el 46. 2% (8 2(b)) . MaHOS15 [ =4E 450 . & 2(o) fiz .
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Bl 2 MaHOSI5 % [ 454 FiI 2 1 0451 5 78 (1 = 4k 451
Fig. 2 Protein structure. protein secondary structure and protein 3D structure of MaHOS15
2.3 MaHOS15 £ 55 bt 3¢
MaHOSI15 (454 5 H ALY Fh i) HOS1S AL, Ho, MaHOS15 B2 582 )7 5] 5 #0551 HOS15
(4 [R) 4 64, 66 % , 76 N st #F ELAG M (4 LisH 454438, C s # BAs WD40 TE & 1. HOS15 ZJF771
SRS AN 3 R .

LisH

&l 3 HOSI5 Z 75457
Fig. 3 Multilocus sequence analysis of HOS15

2.4 MaHOS15 EAMARGZ AT FESMW

B 37 AtHOSIS (NM_126132. 4), # # ZoHOSI5 (XM _042588498. 1), L F% #% OgHOSI5
(XM_052305560. 1), F K ZmHOSI5 (XM _020545660. 2) . K Z AcHOSI5 (m_020240239. 1), 47 #
PgHOSI5 ( XM _ 031540885, 1), /N # TaHOSI5 (XM _ 04446769 0. 1), #f #% CcHOSI5
(XM_006425942. 2) ek HOHOSI5 (XM_021795802. 1) fI 5 £ Ma HOSI5 & 115 51 #4 2 3k AL .

HOSIS ARG KB W . g 4 prox. & 4 JECE{%S&
LA ARME. B4 A MaHOSIS 5[R R 70 ZmHOS15
F AW 2 ZoHOS15 SR R 547 . 100 AcHOS15
2.5 MaHOSI5 it B 52 4 45 4 " rosis

X =X e 44 B9 T & B L 5 E B AR S 0 =X T4 A SHHOSES
KMEE N TCCC ¥ .GATA ¥, MBS %4 W‘_{ s
TR T E . B8 3 XA R A SR ” HbHOS15
Joft, i CGTCA % fil ABRE, % B MaHOSI5 W] 0,020
BEM N SA {5538 I MeJ A {5538 1% T 7% 18 F2 v . B4 HOSI5 & [R5 KB W7
2.6 MaHOSI5 HERREDH Fig. 4 Analysis of phylogenetic

AT I MaHOSIS 2152 52 1 4 J) w89 W trees of HOS15 proteins

1. 7E Foc TRA R YL Pi i Fh < B9 K FL50 B A BB T IO 58 0.2.4.6 KRIEFHEMR R I 007
MaHOSI5 2553335 . 3 Foc TR4 J5 I K F B BT MR R MaHOSIS By XT38 &, WKl 5
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HYAERKEE ABA G M T2 W N EZFMAEY)  Fie 5 Relative expression level of Ma HOSI5
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Z 5 R AR R AR R A W 3 A0 A 4 36 B after inoculation with Foc TR4
SN . Ahn G855 & B HOSLS 58 13 2 F g 42 98755 400/ I I 46 1 8] 5 Suzuki 485 & 3 HOS15 5 HDAY
A POWERDRESS (PWR) — i i8] 57 - 41 i i) 47 38 A1 38 4 5 Park 2517 %2 31 HOS15 1 4 1E 1] 8 3 8+
5 PWR AT AR 2 #E S COR JE R e 0 5t 45 4 F1 HD2C [ A o 20 1 42 20 A5 4 4 T o2 o190 Li 40
RIAERE 7R S5 o A 4% € AL 8 1 PpWRKY22 5 PpHOST 7814 4 & A= W) BAH B4 L 6708 45 %)
R. stoloni ferf PPk s Liu 2 & ¥ TaHOS15 53R IF 418K A & S WL AtHDAG 19 /) 22 [ I3 {4
TaHDAG A B AR B B s il I 12 50k IR 3 /N 22 B AR G B 1A

FIF L ET % HOS15 8 HFE5 . | A &8 HOSLS FEDR FEAT %58 - 43 B e 8 5 0 0 96 3 1 v 7 AL
il o EH AR A5 R TR0 R 22 5 5 6 b T T, MaHOSLS 5 (1 LisH 258 580/ WD40 5 5 5 17 51 & B
T5F . TERIRE IR . %45/ 1T 5 SKP1-like 2 [ (ASK) fil Cullinl % (445 4 7% i SCF & 4 & (ASK-Cul-
lin1-HOS15) , i 1 B ff i B2 Ak AtNPR1 G 8 £ 8 5 7+ %+ Pse DC3000 {1 . MaHOS15 % H /) —
P LA TN e B H AT o WRE B TS IR A JC RS A5, BLLA TS RGBS E 46, 2%, T
Y M 5 57 % B Ma HOSLS 7820 J A% 9, 0 Ma HOSI5 0] RELE 40 M0A% 9 2 5 75 25 A 250 1 IR 42

B AT A HOSIS L @ Bt i Bl B K R0 ) I it b < gl B 0T 7 b 1 A W W 38 25 S 32 38 43 B A 40 422
Foc TR4 J5 ,MaHOSI5 4T B B 45 SR (1 208 FE BE AN [A] L 25 SR B L “ B R " h Ma HOSIS 3Rk
TR, X R ST 5N S A R — B I Ma HOSIS 2 7E M Y0 i
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