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Musa acuminata L. AAA group and predicted the key salt-tolerant amino acid sites and mutant protein
structure changes of MaNHXS5 by using bioinformatics tools. The 276-position serine (S) of MaNHXS$5

protein was successfully mutated to aspartic acid (D) by site-directed mutagenesis, and the AXT3

salt-sensitive mutant yeast was used for a functional complementation test. The results showed that after the

mutated MaNHX5 gene was transferred to AXT3 salt-sensitive mutant yeast, the salt tolerance of the mutant

yeast was significantly improved under 200 mmol/L NaCl treatment. It is hypothesized that Ser276 of

MaNHXS5 protein plays an important role in the transport of Na" across the tonoplast.
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2.1 MaNHXS5 EMEEFER

T MaNHX5 [ GenBank % %5 N
103983891, CDS 4= K4 1 560 bp, 4t 519 aa.
{8 ] Protparam 7EZE ¥ 3 X} MaNHX5 £ H () B

Table I Primers used in this study

Primer names  Primer sequences (5'—3’) Size (bp)
MaNHXS5-1F GGATCCCCCGGGCTGCAGGAATTCATGGCGCTCGATCTTTTC 42
MaNHX5-1R CAAAAGAAAACAGTCAGAATCCCGTCCAACTGAGACAGCTCAGCC 45
MaNHX5-2F TGGACGGGATTCTGACTGTTTTCTTTTGTG 30
MaNHX5-2R°  CATAACTAATTACATGACTCGAGGTCGACCTAGGTTGGACCACCAAACACT 51
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AW =R (B 2).

TMHMM posterior probabilities for MaNHX5
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Transmembrane Inside Outside

1 MaNHX5 & B R B
Figure 1 Transmembrane structure of MaNHXS5

protein.

2 MaNHX5 EHMZREH
Figure 2 Tertiary structure of MaNHXS5 protein.
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Figure 3 Comparison of amino acid sequences of
MaNHX5, AtNHX1, and OsNHX1.

&2 MaNHX5 RERBFEA-REMEN
Table 2 Secondary structure of MaNHXS5 protein
before and after mutation

Names Percentage before  Percentage after
mutation (%) mutation (%)

a-helix 47.01 46.44

B-sheet 18.69 17.34

B-turn 3.85 4.62

Random coil 30.44 31.60
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W REMEAR YIS N s BEAR AR MaNHXS 2R T4, PAARKR Ry 28748 5 19 SL IR IT 4
Figure 4 Prediction map of MaNHXS5 site-directed mutation. The color change from —100 to +100

represents the possibility of the effect of this site on protein function increases in turn; The abscissa is the
original amino acid sequence of MaNHXS5, and the ordinate is the amino acid sequence after mutation
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MaNHX5-p416 ey
MaNHX5 -p416 253

6 MaNHXS5 R HIE N3 LLE
Figure 6 Comparison of MaNHX35 sequence before and after mutation.
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Control

p416-AXT3
MaNHX5-AXT3
MaNHX5’-AXT3

1 10" 102 107

E7 H% MaVHXS REFRMMBMELE 1.

FR TR B R

1 107" 102 107
10", 1072,

100 mmol/L NaCl 200 mmol/L NaCl

1 107" 102 107

1073 4B ERFE 1. 10, 100, 1000 5

Figure 7 Comparison of yeast salt tolerance before and after MaNHX5 mutation. 1, 10, 10 and 10~
represent dilutions of 1, 10, 100 and 1 000 times respectively.
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