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Abstract: In order to lay the foundation for revealing the growth and development law and
screening the genes related to root expansion by studying the biological activity of the amylase
gene family of Millettia speciosa. Based on the transcriptome sequencing results of non-enlarged
and enlarged root of Millettia speciosa, 28 Daphnia magna amylase genes were screened by
bioinformatics technology. The results showed that the molecular weights of amino acid
sequences encoded by 28 amylase-related protein genes ranged from 20.78 KDa to 349.39 KDa.
They were all acidic proteins, the subcellular localization was in chloroplast. They had PLN02784
super family and AmyAc-family superfamily conserved domains. The proportion of random coil
in the secondary structure was the largest excluded from MsAm1, 7, 8, 15, 16, 22, 23 and 28. The
phylogenetic tree showed that MsAm15, 16 belonged to the same category and MsAm4,24,26
belonged to the other same category. These results could provide a theoretical basis for the further
study of biological functions and regulation mechanism of 28 Millettia speciosa amylase, and
provide a reference for the study of root enlargement and improvement of Millettia speciosa

Champ. amylase varieties.
Key words: Millettia speciosa, transcription group, amylase gene family, physicochemical
characteristics
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Fig. 1 Base sequence of amylase of Millettia speciosa
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28 Z&E K J1UE K3 I unigene, 448 MsAm1 | MsAm28 (% 1) , ORFFinder 7F 28 il H 4
T R B AT R R L AR B H B BN MsAm28 (256 4) , MsAm12 feKHIA (41414
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Fig. 2 ORF of amylase of Millettia speciosa
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Tablel Physicochemical characteristics of amylase of Millettia speciosa

- B
Physicochemical characteristics
Name 7T £ T E R HL REFRsERE IR R
Molecular Isoelectric Coefficient of Total average Fat
weight (kDa) point instability hydrophilicity coefficient

MsAm1 45.86 5.07 37.13 0.673 27.60
MsAm2 254.12 4.80 46.24 0.852 30.69
MsAm3 136.74 4.99 4412 0.731 29.08
MsAm4 271.47 4.87 41.60 0.643 27.56
MsAm5 123.31 5.03 46.02 0.821 35,51
MsAmM6 46.68 5.20 47.10 0.667 27.54
MsAm9 229.47 4.90 43.89 0.632 26.48
MsAm10 319.45 4.83 45.58 0.722 30.70
MsAm11l 264.97 4.86 40.04 0.817 33.01
MsAm12 349.39 4.77 46.76 0.835 33.78
MsAm13 272.61 4.80 41.86 0.777 28.49
MsAm14 133.48 4.98 47.83 0.795 29.69
MsAm15 343.91 531 27.94 0.547 29.25
MsAm16 152.73 5.00 38.63 0.630 28.74
MsAm17 355.31 4.75 46.66 0.827 31.65
MsAm18 270.30 4.88 39.71 0.656 29.84
MsAm19 145.13 497 46.40 0.766 28.99
MsAm23 61.91 5.05 40.86 0.672 30.16
MsAm24 201.04 491 44.93 0.683 26.67
MsAm25 152.75 4.95 36.51 0.562 28.81
MsAmM26 172.72 4.96 41.57 0.650 27.59
MsAm27 169.67 493 39.40 0.824 30.20
MsAm7 78.82 5.11 48.34 0.689 29.60

MsAm8 130.23 5.04 39.74 0.848 39.62
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MsAm21 196.56 4.92 35.98 0.669 26.90
MsAm22 129.28 4.95 41.77 0.765 33.21
MsAm28 20.78 5.32 36.94 0.781 31.25
MsAm20 253.29 4.83 43.96 0.822 28.15

2.1.2 K J1iEk g R R 2 T

{5 PlantCARE i 3 K (1 Q42 o« 38 9 AN i) 553047 20 M I, 10 B il
B KA 86 MER T, MsAMO IMPER JeiF &% (42 4>, HIKZ MsAm10 (41 4> ;
MsAm28 IfE ot > (74 o 28 ANIER Y 3554 Unnamed__4 fEF o, kR
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Cis-regulatory elements, enhancers and suppressors of amylase of Milletria speciosa
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Fig.3 Cis-regulatory elements, enhancers and suppressors of amylase of Millettia speciosa
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super family. AmyAc-family super family. E-set-GDE-lsoamylase-N. PUA super family.
AmyAc-plant-IsoA. GH-D super family %5. AN [FEZER e BRI 45/ 3A 2 0. & H
PLNO02784 super family &5 #4351, Tl 2R o-E ke, 41 MsAmS5, MsAm6, MsAm10,
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MsAm11, MsAm12, MsAm13, MsAm14, MsAm15, MsAm16, MsAm17, MsAm18, MsAm19,
MsAm23, MsAm27.
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Fig. 4 Structural Domain Prediction of amylase of Millettia speciosa
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Fig. 5 Secondary structure proportion of amylase of Millettia speciosa \
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Fig. 6 Subcellular prediction of amylase of Millettia speciosa
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Table2 Modeling characteristics of three-level structure of amylase of Millettia speciosa

Chloroplas

TEMBEARR AR AERE R B 5 R HERL 22 R
Amylase i bt Modeling Sequence Model name
name Modeling amino homology (%)

acids and proportions

(%)

MsAm1 144 (90) dim53a2 100 Boo A, VEMEEHEALIK
B,a-Barrel, amylase catalytic
domain

MsAmM?2 645 (76) cAjTrA 100 IKAEEE, FUER

Hydrolase, isoamylase
MsAm3 399(88) c2qpuB 100 IKFERE, o-VERTG R T
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7 (16
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100
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100

100

441

99.5

96.4
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100
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100

96

7.8
100

17.9

100

100

7.7
100,

100

Hydrolase, a - amylase isoenzyme
HRolly, WRHERR
Transferase, methyltransferase
N ]

Hydrolase, endonuclease
AN, FREA

Cell cycle, transfer protein
NS, HE R

Cell cycle, protein kinase
IKAEEE,  o-VEH IR LA
Hydrolase, a - amylase isoenzyme
KBRS, o-YE N IR LA
Hydrolase,o - amylase isoenzyme
E2F-DP 5 —RALIX

E2F-DP heterodimerization zone
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a - amylase glycobinding protein
R [ Viral protein
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Peptide binding protein
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Transferase, Methyltransferase
KRG, o-VEA B A LEG
Hydrolase, a - amylase isoenzyme
#EFJE [ Structural protein
NI Insert field
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B,a-Barrel, amylase catalytic
domain

KA, B-TEN



Hydrolase, f-amylase
MsAm28 30 (97) dlwdpal 97.9 B.o-f, VERYBERMEIL I
B,a-Barrel, amylase catalytic

domain
MsAm20 726 (90) c4jTrA 100 KIS, FiekhhE

Hydrolase, isoamylase
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Fig. 7 Tertiary structure of amylase of Millettia speciosa
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HF 125, HEA motif 1, motif 2, motif 3, motif 4, motif5, motif 7, motif 8.
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Fig. 9 Phylogenetic tree of amylase of Millettia speciosa and Arabidopsis thaliana
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