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Abstract: Phenylalanine ammonia-lyase (PAL) plays an important role in plant growth, development and response to biotic/ abi-
otic stresses. Therefore, it is necessary to investigate PAL family genes in banana. In this study, eight MaPAL genes were identified from
the Pisang Awak genome, which were named as MaPALI-MaPALS. The MaPAL6 gene was individually divided into one branch. The phy-
logenetic relationship, protein domain and gene structure analysis showed that eight MaPAL genes belonged to PAL family genes. Tran-

7S H B . 2022-12-10 scriptomic analysis showed that MaPAL gene was involved in the
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(2022ZDZX4047 ) ;e i i F H (S72022KJ05) 5 FI %K H ration stages. MaPALI and MaPAL7 might respond to abiotic

SRBRAE HE G H (31901537) 5 il 0% 5 B 1 e 3 50 H stress. The expression of MaPAL2 and MaPALS was significantly
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( 15); Bl 2R 4 Ok % 42 €1 F0 @0k U 5551 2 T H inhibited during the infection of Foc4, which may respond to the
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B R (1987-) . B WM E I M- L BF 5 O i infection of Foc4. Compared with Brazilian banana, MaPAL genes
SR TIRERISE . (E-mail) zengjian@ sgu.edu.cn were highly induced by low temperature and osmotic stress in Pi-

BIAES . % HIIE, (E-mail) zengliwang@ 163.com sang Awak. These results provide a basis for further study on the
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function of PAL family genes and potential genetic resources for banana genetic improvement.
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(235, N 5 WAL R SEAR RN AR AR S T 400
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d.20 d 180 d (2R, [ AR 3 d F1 6 d 1Y
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SEEIEAT AL AN (5 ) 7 d, 2 AR Dy R A Ak 3
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2522 h A MR IR M Ab B SR AR b 3RS I REAR
(BFMLFE S o) PEATARAEYIAL B PAL FIEFEIR %
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MaPAL FER P35 FEHT) HMMs #5551 1 HHT HMMs
R ML 2 B R M 5 MaPAL JEH i FHAR <745
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Table 1 Information of MaPAL family genes
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2.1 MaPAL RiEEEMNEE

HRAE MaPAL FE R Gt () 55 T PR ST 25 A8 Sl b 7t
HMM #5828 A BRI 2 rP 2 E 3] 8 A Ma-
PAL JER 53y W65 440 MaPALL ~ MaPALS (£ 1) . &
FE MaPAL Z A T MaPALG 9t i 2 LR 1790
K, 0 782 NEIERRIRIE , MaPAL7 SRt i & FE IR 75
AT, R 700 DRI IR, MaPALI ~ MaPALS Yt
YRR A 431 I N 7.596%10* ~8.595%10* | ZFHa,
FiH5.76~6. 23 MaPAL2 FEDH it 5 28 11 o 25 Ha, ol e
1K, MaPAL3 JEPR 4t 1 2 11 o 45 F S B . 4L
SEN TN ZE S 57 MaPALI ~ MaPALS 45 i85 11 I
HSEN TUIEN , N TR MaPAL FIFEFEN
MIHELIEZR 2 R 48 T 3R T RUK R i AcPAL 1
OsPAL F 5 R 4 i 1 2 5 1R )7 91 (3R 1) , R NJ
PHHET RELEW, S5RWE 1 s, i PAL
BRI DAAY 2 | 19 MaPALG JLH b BTG 75 45 PAL
LRI IF K2 K R ) PAL HE [ B AE—82, 1] Ma-
PALG FE IR U Bpl j— 37, B MaPAL6 JE P9 FIK RS
PARAIF PAL P Z [A] 9 [R] JEPEAI

i R 1 B
HEH HR G5
RAEREE AHX} 43 T it LN SV 240 i 5 37
MaPALI Ma01_t04420.1 712 7.711 222x10* 5.87 4t i 5T
MaPAL2 Ma02_t00760.1 711 7.682 463x10* 5.76 41 5
MaPAL3 Ma05_t03720.1 709 7.688 967x10* 6.23 4 BT
MaPAL4 Ma05_t20900.1 711 7.693 693x10* 6.00 2 it BT
MaPALS Ma08_t14940.1 709 7.691 471x10* 5.86 Y i
MaPAL6 Ma09_t15390.1 782 8.595 122x10* 5.95 2t i BT
MaPAL7 Mall_t14940.1 700 7.596 368x10* 5.77 Y i
MaPALS Mall_i21180.1 713 7.703 489x10* 5.94 4t} BT
OsPALI LOC_0s02g41630.2 702 7.549 833x10* 6.47 2 i1 BT
OsPAL2 LOC_0s02g41650.3 719 7.775 814x10* 6.43 4t} 5T
OsPAL3 LOC_0s02g41670.1 714 7.658 145x10* 6.09 2t i BT
OsPALA4 LOC_0s02g41680.1 714 7.698 090x10* 6.22 4 5T
OsPALS LOC_0s04g43760.1 708 7.603 882x10* 6.37 4t 1 5T
OsPALG LOC_0s04g43800.1 715 7.693 774x10* 6.28 il a5
OsPAL7 LOC_0s05g35290.1 717 7.669 857x10* 5.94 2 ffa 5
OsPALS LOC_Os11g48110.1 701 7.550 840x10* 6.38 2l B
OsPAL9 LOC_0s12¢33610.1 681 7.360 117x10* 6.14 Y i
AtPALI AT2G37040.1 725 7.872 510x10* 6.25 2t BT
AtPAL2 AT3G53260.1 717 7.785 930x10* 6.42 Y i
AtPAL3 AT5G04230.2 698 7.667 280x10* 6.47 4t BT
AtPALA AT3G10340.1 707 7.691 890x10* 6.22 i 5T
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Fig.1 Phylogenetic tree of PAL family genes in Pisang Awak,

Arabidopsis thaliana and rice
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Fig.2 Conserved domain distribution of proteins encoded by MaPAL family genes
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Fig.3 Structural analysis of MaPAL family genes
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Fig.4 Expression analysis of MaPAL family genes in various

tissues of Pisang Awak
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Fig.5 Expression analysis of MaPAL genes in the development

and maturation stages of Pisang Awak
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Fig.6 Expression analysis of MaPAL genes in Pisang Awak and Brazi banana under different stresses
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