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Abstract: In order to lav the foundation for revealing the growth and development law and screening the genes related to
root expansion by studying the biological activity of the amvlase 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 wrere
screened by bioinformatics technology. The results showred that the molecular ‘weights of amino acid sequences encoded by
28 amylase-related protein genes ranged from 20.78 to 349.39 KDa. They wrere all acidic proteins, some of the subcellu-
lar localization wras in chloroplast. They had PLNO02784 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, MsAm15, MsAm16, MsAm22, MsAm23 and MsAm28. Tertiary structure prediction showred that the amylase of
M. speciosa contained a-amylase structure, p-amylase structure, and isoamylase structure. Amylase gene family had 86
functional elements, and MsAm9 had the most functional elements (42). The phylogenetic tree showred that MsAm15,
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, AtBM8
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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Physicochemical characteristics of amylase of Millettia speciosa

(L 4E[FH Physicochemical characteristics

Table 1
R
Name gTE S
Molecular weight Isoelectric point
(kDa)

MsAm1 45.86 5.07
MsAm?2 254.12 4.80
MsAm3 136.74 4.99
MsAm4 271.47 4.87
MsAm5 123.31 5.03
MsAmM6 46.68 5.20
MsAm7 78.82 511
MsAm8 130.23 5.04
MsAm9 229.47 4.90
MsAm10 319.45 4.83
MsAm11 264.97 4.86
MsAm12 349.39 4.77
MsAm13 272.61 4.80
MsAm14 133.48 4.98
MsAm15 343.91 531
MsAm16 152.73 5.00
MsAm17 355.31 4.75
MsAm18 270.30 4.88
MsAm19 145.13 4.97
MsAmM20 253.29 4.83
MsAm21 196.56 4.92
MsAm22 129.28 4.95
MsAm23 61.91 5.05
MsAm24 201.04 491
MsAm25 152.75 4.95
MsAmM26 172.72 4.96
MsAm27 169.67 4.93
MsAm28 20.78 5.32

HARNATREED  EPHSEKME S AR LR
TEZRFEEAE T RKEED

2.1, 24K ITEREEESR 7T EH
PlantCARE X5k R M = 422 7T ¢ 4 5 7RO
FEIT NI R BRI 861
YERITTHE (3, MsAMOMIYE FH TR R 2% 42
A HZKIEMsAmML0 414~ MsAm28Y{E T

e/l 7)) - 28 ekl EA Unnamed

AERITTrE HRBRT MsAmllf | HgE 75 CAAT-

T e 2 H PR

C(_)effici_e(lt of Total av_efa_ge Fa’%tgfti}fifi nt
instability hydrophilicity
37.13 0.673 27.60
46.24 0.852 30.69
44.12 0.731 29.08
41.60 0.643 27.56
46.02 0.821 35.51
47.10 0.667 27.54
48.34 0.689 29.60
39.74 0.848 39.62
43.89 0.632 26.48
45.58 0.722 30.70
40.04 0.817 33.01
46.76 0.835 33.78
41.86 0.777 28.49
47.83 0.795 29.69
27.94 0.547 29.25
38.63 0.630 28.74
46.66 0.827 31.65
39.71 0.656 29.84
46.40 0.766 28.99
43.96 0.822 28.15
35.98 0.669 26.90
41.77 0.765 33.21
40.86 0.672 30.16
44.93 0.683 26.67
36.51 0.562 28.81
41.57 0.650 27.59
39.40 0.824 30.20
36.94 0.781 31.25

box [T MsAml¥ |\ ¥9&HSTRE - HX&®EF
= EMYB, SEMsAMSFIMsAM28t5&FH [~
Fefkzy MYC, ARE, MBS, as-1, MYB-like se-
quence, Unnamed 1, TGACG-motif Z&

2. 24K I 1B R SRR A Y — K5 T
2.2 14K T3 5E Ry B 0 S5 A S FUT 5 Fap e o M
K ARI T EERN A L2548,
& 4 B~ BFE PLN02784 super family: AmyAc-
family super family A E-set-GDE-Isoamylase-N' PUA
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Table 2 Modeling characteristics of three-level structure of amylase of Millettia speciosa

PSR R 5 EE Fe LR
TERIBRAATR Modeling amino acids je-y Sequence
Amylase name and proportions Modeling homology

(%) (%)
MsAm1l 144(90) d1 m53a2 100
MsAm?2 645(76) C4jTrA 100
MsAm3 399(88) c2qpuB 100
MsAm4 152(70) C5WWIrA 100
MsAm5 33(73) ¢ 5gkeB 35.7
MsAm6 10( 20) c4pbzB 19.9
MsAm9 18( 18) c2i3sF 16.7
MsAm10 360(40) c2qpuB 100
MsAm11 279( 99) c2qpuB 100
MsAm12 68(69) d2azeal 44.1
MsAm13 81( 13) clgeyA 99.5
MsAm14 62( 12) c2laaA 96.4
MsAm15 7(16) c5aj3k 42.3
MsAm16 126( 78) c3bc9A 100
MsAm17 276(75) c3amlA 100
MsAm18 182(98) c2qpuB 100
MsAm19 63(23) c2c3wB 96
MsAm23 6(15) c2l4gA 7.8
MsAm24 152(70) C5WWIA 100
MsAm25 38(46) c4tzoC 17.9
MsAm26 152(70) C5WWIA 100
MsAm27 270(98) c2qpuB 100
MsAm7 16(32) c6gdjA 32
MsAm8 14(31) dimlhal 7.7
MsAm21 434( 66) difa2a 100,
MsAm22 257(97) c2xfyA 100
MsAm28 30(97) diwdpal 97.9
MsAm20 726( 90) C4jTrA 100

super family - AmyAc-plant-1soA:GH-D super family
% RNEZEBIAEH B ASaIR A 2= 0] - EH
PLNO02784 super familyZ5#4iskay il B~ a-iE
¥y g 4 MsAmS -~ MsAm6 - MsAm10 - MsAm11l:
MsAm12 - MsAm13 - MsAm14 - MsAm15 » MsAm16
MsAm17 -MsAm18 -MsAm19 MsAm23 MsAm27

2.2. 24K ITERERY — g 254457 HT FIIH
SOPMAS AR I ek Bl e 5131 T — e 5 A il

AR

Model name

p.a i JEMEHE(LIK p, a-Barrel, amylase catalytic domain
KRS FEkyEgHydrolase, isoamylase

KNS a-ERlEE TS Hydrolase, a-amylase isoenzyme
EEFLIG FHELFERLTE Transferase , methyltransferase

JKfi# RS NTJES Hydrolase, endonuclease

N REHEA #F2 26 Cell cycle, transfer protein

MR A HA 25 s Cell cycle, protein kinase

JK G a-;EkE[E THE Hydrolase,a-amylase isoenzyme
KNS a-ERlEE TH§ Hydrolase,a-amylase isoenzyme
E2F-DP 5 " %{LIX E2F-DP heterodimerization zone

JK ARG B 2EVUS i Hydrolase, dextran maltetrahydrolase
JK G a/p-EklE Hydrolase , a/p-amylase

FZ 22 fENucleo

KRG a-JER s (R Hydrolase,a-amylase catalytic domain
B f4 7§ Transferase

JKfENG a-;ERlEE THE Hydrolase,a-amylase isoenzyme
a-JE kLS &3 [ a-amylase glycobinding protein

75 5525 [ Viral protein

EEFL G B ELFERLEE Transferase , methyltransferase
k454 EE [ Peptide binding protein

EEFL G B ELFERLEE Transferase , methyltransferase

KfENG a-ERlEE THE Hydrolase,a-amylase isoenzyme
¢} Structural protein

$#H AJEK Insert field

p,a-fi SEMEE(LEK p,a-Barrel, amylase catalytic domain
KRS p-sEf s Hydrolase , p-amylase

p,a-fi SEMEELEK p,a-Barrel, amylase catalytic domain

KRS FEkyigHydrolase, isoamylase

gE R I (ES) , H gy g5 4 R R MsAmL
MsAm7.- MsAm8 MsAm15 MsAm1l6: MsAm22
MsAm23:MsAm28 a H2}E &5 Ehie A 38.46% ~
75.86%) 5 HoAt Ayl o TC RN G Y BRI
K 534.15%~55.56%, MsAmM28 t T HL 35 gy
ELfE/IN(3.45%) , alZjiEEh Az = HY & MsAm28
(75. 86%0), =2/ MsAm7- MsAm22 - MsAm15
MsAmS8 ~ MsAm23 ~ MsAm19 - MsAm1 ~ MsAm17
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Name and number of cis- regulatory elements,

1/3-AF1 binding sit 1 A-box AAAC-mot i f 1 AAGAA-motif

ACA-moti f 1 AE-box 1 ARE AT1-motif
= Box | Hlie sequence 1 CAAT-box 1 CAG-motif CARE
CTAG-motif ERE F-box 1 G-Box
GCN4_motif D GGA-motif 1 CTAG-motif GTGGC-motif
MRE 1 MBS 1 MYB MYB recognition site
P-box 1 RY-element 1 STRE Spl
1 TCA-element 1 TCT-motif iTGA-element TCCC-motif

1 Unnamed_10 = Unnamed__ 12 1 Unnamed_14 1 Unnamed_8

chs-CMA2a 1 circadian docT 1 re2f-1

enhancers and suppressors of amylase of Mi/lettia speciosa

1 ABRE ABRE3a 1 ABRE4 1 ACE 1 AC-l

1 ATCT-mot i f AT~TATA-box  AuxRR-core Box 4 Box 1l

1 CAT-box 1 CCAAT-box CCGTCC motifz 1 CCGTCC-box CGTCA-motif
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m GT1-motif 1 HD-Zip 1 1 I-box 1 LAMP-element 1 LTR
MYB-like sequence MYC Myb Myb-binding site 02-s ite
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1 W box 1 WRE3 WUN-motif as-1 box S

1 motif |

AR ITER BRI ZE TR 358 A

Fig. 3 Cis-regulatory elements, enhancers and suppressors of amylase of Millettia speciosa

(38.15%~58.00%) , MsAm51 TCatZ iz, fr/ Ny
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Fig. 4 Structural domain prediction of amylase of Millettia speciosa
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Fig. 6 Subcellular prediction of amylase of Millettia speciosa
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