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Abstract: To understand the effect of a-amylase in the starch degradation of Hylocereus polyrhizus (F. A.
C. Weber) Britton et Rose fruits, the a-amylase gene HpAMY3 in H. polyrhizus was cloned and the
bioinformatics analysis was conducted, the activity of this enzyme and the expression of its encoding gene
during fruit development were detected, meawhile, the starch degradation activity of HpAMY3
recombinant protein was analyzed. The results show that the length of the open reading frame of HpAMY3
gene is 2 742 bp, encoding 913 amino acids; the theoretical relative molecular mass of HpAMY3 protein
is 102 370, and its theoretical isoelectric point is pl 6.02; it is predicted that HpAMY3 is located in
chloroplast, and it is a hydrophilic protein. The phylogenetic analysis shows that HpAMY3 is most closely
related to AtAMY3 in Arabidopsis thaliana (Linn.) Heynh., and both of them belong to AMY 1l class.
The subcellular localization experiment result shows that HpAMY3 is localized in chloroplast of Nicotiana

i B HE: 2023-10-11

EE£WME . SoNELLRERER QRIS R B H (BB B B S G A 2021 ]61) 5 ER AR #E40 H (32060674 ) 5 51 24 B
MU BB AE ) 215 4 0 (R R4 [ 202178 45)

VEETE A AL (1985—) 5 AL T, Wk RIAITSE B, 3228 I il 2059 BOE UL BT

O3 (EVEH E-mail; m_yh79@ 163.com

SRR FE, FLhk, F/T, 25 20PN KRR - TR LN HpAMY3 HITTRE R hRESE [ T]. IR SRS 47, 2024, 33(2) ; 22-29.



FRHZEH , 4. LD KIER a-TERT B HpAMY3 9 30 [ M DI RE 45 5 23

benthamiana Domin leaves, indicating that HpAMY3 has the characteristic of plastid localization. At 20
and 23 d of post-pollination, the a-amylase activities in H. polyrhizus fruits are relatively low; at 25 d of

post-pollination, the a-amylase activity significantly ( P <0.05) increases; at 27 and 30 d of post-

pollination, the a-amylase activities maintain at a relatively high level. At 20 and 23 d of post-

pollination, the relative expressions of HpAMY3 gene in H. polyrhizus fruits are relatively low; at 25 and

27 d of post-pollination, the relative expressions of HpAMY3 gene continuously increase ; at 30 d of post-

pollination, the relative expression of HpAMY3 gene slightly decreases. There is a relatively high

correlation (R* =0.94) between the a-amylase activity and the relative expression of HpAMY3 gene
during fruit development of H. polyrhizus. The in vitro starch degradation activity experiment result shows
that maltose and maltotriose are detected in the reaction system containing the HpAMY3 recombinant
protein, and their contents are extremely significantly (P<0.01) higher than those in the reaction system
containing the vector control pDR196. It is suggested that the HpAMY3 protein may be localized in the
amyloplast of H. polyrhizus fruits; during fruit development, the expression of HpAMY3 gene is up-
regulated, and HpAMY3 has starch degradation activity.

Key words: Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose; a-amylase; fruit development;
subcellular localization; yeast expression; enzyme activity
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Fig. 1 Alignment and analysis of amino acid sequences of HpAMY3 in Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose with
AtAMY1, AtAMY2, and AtAMY3 in Arabidopsis thaliana (Linn.) Heynh.
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Fig. 3 Subcellular localization of HpAMY3 in Hylocereus polyrhizus
(F. A. C. Weber) Britton et Rose

Hp: 2L KBS Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose;
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Fig. 2 Phylogenetic tree of HpAMY3 in Hylocereus polyrhizus (F. A. o
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Fig. 4 Change of a-amylase activity during fruit development of
Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose

2.5 HpAMY3 BEREFRIESH

ZIIR K AR Sk F W8] HpAMY3 3Rk 73 B4
B(E5) s B85 20 123 d, HpAMY3 BRI XT3
R EARH A —FGE B 25 d, HhAMY3 B AT
Rk B (P<0.05) Tk s 20 )5 27 d, HPAMY3 (1)
FIXFF IR A, B S 30 d, HpAMY3 (AR R 263k
A AL B 580G 27 d 27 AR,

AHRX R ih
Relative expression

20 23 25 27 30
BRyJERfIRl/d - Post-pollination time

ANIF/ING g Fe R 78 AN R 5283 J5 B[] 6] 2% 5 8. 3% ( P<0.05) Different
lowercases indicate the significant (P<0.05) differences between different
post-pollination times.

5 AMARRRILEHE HpAMY3 EERIETW
Fig. 5 Change of HpAMY3 gene expression during fruit development
of Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose
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Fig. 6 Starch degradation activity of HpAMY3 recombinant protein
of Hylocereus polyrhizus (F. A. C. Weber) Britton et Rose
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