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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 transcrip-
tome sequencing results of non-enlarged and enlarged root of M. 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 to 349.39 KDa. They were all acidic proteins, some of the subcellu-
lar localization was in chloroplast. They had PLN02784 super family and AmyAc-family super family conserved
domains. The proportion of random coil in the secondary structure was the largest excluded from MsAml, MsAm7,
MsAm8, MsAml15, MsAm16, MsAm22, MsAm23 and MsAm28. Tertiary structure prediction showed that the amylase of
M. speciosa contained a-amylase structure, B-amylase structure, and isoamylase structure. Amylase gene family had 86
functional elements, and MsAm9 had the most functional elements (42). The phylogenetic tree showed that MsAml15,
MsAm16 belonged to the same category and had motif 2, motif 3, motif 7, and MsAm4, MsAm24, MsAm26 belonged to
the other same category. Compared to Arabidopsis thaliana anylase, AtBM4 and MsAm6, AtAM2 and MsAm2, AtBMS8
and MsAm5, AtBM4 and MsAm6, AtAM10 and MsAm22, AtIM3 and MsAm17 belonged to the same category, respec-
tively. These results could provide a theoretical basis for the further study of biological functions and regulation mecha-
nism of 28 M. speciosa amylase, and provide a reference for the study of root enlargement and improvement of M. speciosa
amylase varieties.

Key words: Millettia speciosa, transcription group, amylase gene family, physicochemical characteristics
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Fig. 1 ORF of amylase of Millettia speciosa
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Fig. 2 Base sequence of amylase of Millettia speciosa
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Table 1  Physicochemical characteristics of amylase of Millettia speciosa
BEAL M Physicochemical characteristics
fﬁﬂ\ oyt Sty FE R SO SRR o
ame . SN o EER
Molecular weight Isoelectric point Coefficient of Total average Fat coefficient
(kDa) instability hydrophilicity
MsAml 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 44.12 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
MsAm6 46.68 5.20 47.10 0.667 27.54
MsAm7 78.82 5.11 48.34 0.689 29.60
MsAm8 130.23 5.04 39.74 0.848 39.62
MsAm9 229.47 4.90 43.89 0.632 26.48
MsAm10 319.45 4.83 45.58 0.722 30.70
MsAml1 264.97 4.86 40.04 0.817 33.01
MsAml12 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
MsAml15 343.91 5.31 27.94 0.547 29.25
MsAml16 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 4.97 46.40 0.766 28.99
MsAm20 253.29 4.83 43.96 0.822 28.15
MsAm21 196.56 4.92 35.98 0.669 26.90
MsAm22 129.28 4.95 41.77 0.765 33.21
MsAm23 61.91 5.05 40.86 0.672 30.16
MsAm24 201.04 4.91 44.93 0.683 26.67
MsAm25 152.75 4.95 36.51 0.562 28.81
MsAm26 172.72 4.96 41.57 0.650 27.59
MsAm27 169.67 4.93 39.40 0.824 30.20
MsAm28 20.78 5.32 36.94 0.781 31.25
HARMAREER A B EKE B E0E box;BRT MsAml 25, ¥ & STRE . HIk&®FE

INAF GRS TR R,

1.2 F XK hrmpm AR B mA  fFH
PlantCARE X 5 5] A TGl 45 e 44 | 38 8 - Fn 4 41
TFAFHEAT T R B, AR VE B Bl IR R AL A 86 A
YEF ST (B 3), MsAm9 B9 1E ] e 1 | £ (42
), HKJE MsAm10 (41 4>) , MsAm28 [ 4E ot
Prde /D (74 o 28 DIEREEH )5 A Unnamed__

4 VEHIICHE, HORBR T MsAml1 b, % & F CAAT-

HIWJE MYB, Bk MsAm8 I MsAm28 35 &4, 4%
HAK K K MYC, ARE, MBS, as-1, MYB-like se-
quence, Unnamed__1, TGACG-motif &,

2.2 K N B E B SRR B 5 0 — R &5 # L
2.2.1 2 Xy i A By af 25 AR 548 S4BT
KB, BRI E R Wl KR A 11 S5 R
WK 4 pros , 145G PLN02784 super family , AmyAc-

family super family . E-set-GDE-Isoamylase-N, PUA
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Table 2 Modeling characteristics of three-level structure of amylase of Millettia speciosa

BT SR A S T 5 ) Y
VE W HilE 44 FR Modeling amino acids A Sequence T 2 FiR
Amylase name and proportions Modeling homology Model name
(%) (%)
MsAm] 144(90) dIm53a2 100 B, o fifi, FERY B LR B, a-Barrel, amylase catalytic domain
MsAm?2 645(76) c4iTrA 100 K A6 , SR Hydrolase, isoamylase
MsAm3 399(88) c2qpuB 100 KA, o-TE RG] T Hydrolase, a-amylase isoenzyme
MsAm4 152(70) cSwwrA 100 BERSME , H B 45 RS Transferase , methyliransferase
MsAm5 33(73) ¢ 5gkeB 35.7 JK At B , N Y Hydrolase, endonuclease
MsAm6 10(20) c4phzB 19.9 YA RIS, RS B E Cell cycle, transfer protein
MsAm9 18(18) c2i3sF 16.7 40 i S5 3 , 2 B8 Cell cycle, protein kinase
MsAm10 360(40) c2qpuB 100 IK A, a-TE KGR T/ Hydrolase , a-amylase isoenzyme
MsAml1 279(99) c2qpuB 100 KA, o-TE B B IR) T Hydrolase , a-amylase isoenzyme
MsAm12 68(69) d2azeal 441 E2F-DP 53— %4k [X E2F-DP heterodimerization zone
MsAml13 81(13) clgeyA 99.5 K AT | 71 SR W 22 2F DU S Hydrolase, dextran maltetrahydrolase
MsAm14 62(12) c2laaA 96.4 IK AR, o/ B-TEKSE Hydrolase , o/ B-amylase
MsAm15 7(16) ¢5aj3k 423 B Nucleo
MsAm16 126(78) c3bc9A 100 IR R, o-TE MY B AL 3R Hydrolase , a-amylase catalytic domain
MsAm17 276(75) c3amlA 100 Wl Transferase
MsAm18 182(98) c2qpuB 100 IK A, -TE B IR) T A Hydrolase , a-amylase isoenzyme
MsAm19 63(23) c2c3wB 96 a-TEM AR 45 4 2 11 a-amylase glycobinding protein
MsAm23 6(15) c2l4gA 7.8 JEEHE A Viral protein
MsAm24 152(70) eSwwrA 100 AW, R F B Transferase , methyltransferase
MsAm25 38(46) c4tzoC 17.9 k4 4 # 1 Peptide binding protein
MsAm26 152(70) cSwwrA 100 SRS, B L EEE M Transferase , methyltransferase
MsAm27 270(98) c2qpuB 100 IR AR, o-TE ) il ] T Hydrolase , a-amylase isoenzyme
MsAm7 16(32) c6gdjA 32 L5 M Structural protein
MsAm8 14(31) dlmlhal 7.7 i AR Insert field
MsAm21 434(66) d1fa2a 100, B, a4, M EEME LN B, a-Barrel, amylase catalytic domain
MsAm22 257(97) c2xfyA 100 KA, B-JE M Hydrolase , B-amylase
MsAm28 30(97) d1wdpal 97.9 B, a-Hf, M EFHE ALY B, a-Barrel, amylase catalytic domain
MsAm20 726(90) c4jTrA 100 IR At , S UENTEE Hydrolase, isoamylase

super family | AmyAc-plant-IsoA | GH-D super family
S NIRRT TE B M A L5 R A 25, A
PLN02784 super family £5 #4358k (4, W00 7R 4 o-JE
5 ﬁﬁ, 1 MsAmS . MsAm6., MsAml10., MsAmll1 .
MsAml12 ,  MsAm13 , MsAml4  MsAml5, MsAml6 .
MsAm17 MsAm18 MsAm19 MsAm23 MsAm27,

222 F KR BB =B EM>H FIH
SOPMA X4 K7 E 5y iy 51 AT — 2 A

SRR 5, H T 45 B MsAml
MsAm7, MsAm8, MsAml5, MsAml6, MsAm22.
MsAm23 MsAm28 o BRJE (5 Hd K (5 38.46% ~
75.86% ) A, oAt VE oy it H JC K ) A it i L 4] R
K, 5 34.15% ~55.56% , MsAm28 HJGC KL 25 i 1)
el e /N (3.45% ), o BEUIE LU 481 B 15 19 S MsAm28
(75.86%) , H: ¥k 4 MsAm7 . MsAm22 . MsAml5 .
MsAm8 ., MsAm23, MsAml9, MsAml, MsAml7



9 1 URAPEAE o AR K T M il A R R B AR A 8 2= o b 1293
MsAm28 - -
MsAm27 . . T
MsAm26 - N B N R
o MsAm25 = ] . I |
_(é) MsAm24 - — . . EE— Comm .
S MsAm23 [ oo m—
& MsAm22 - . o ] ———
-SMsAm21 - . . I . OO - -
% MsAm20 [ — . N T ——
E MsAm19 - O EE Emes. N I D
f MsAm18 IS 2 A . O o - T . O —
© MsAm17 . . - T — S O —
%MsAmM e B
_E MsAm15 NN N | e, -
© MsAm14 EE BN B e N O .
G MsAm13 H 2 A . SO O 09090 T s .
% MsAm12 EEEE EEEE S S .. B B D
= MsAm11 EEEETEE. | S .. E— B
¥ MsAm10 EEEE 4 SaEE a0 . . . - - o
g MsAm9 - . I NI I -
S MsAm8 EE 4z e eE .
2 MsAm7 I . O .
= MsAmé I .
E MsAmS - B
MsAm4 O - . S j— -
MsAm3 T O
MsAm2 I . . e e - T —
MsAm1 — e .
0 5 10 15 20 25 30 35 40 45

FEMBEERIGFE T, R FAIE TR E

Name and number of cis—regulatory elements, enhancers and suppressors of amylase of M///ettia speciosa
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Fig. 3 Cis-regulatory elements, enhancers and suppressors of amylase of Millettia speciosa
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Fig. 4 Structural domain prediction of amylase of Milletiia speciosa
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