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Cloning and Biological Function Analysis of Soybean Glyma. 18G261700 Gene

SU Lin-hao, SONG Yong, GUO Shang-jing
( College of Agriculture, Liaocheng University, Liaocheng 252000, China)

Abstract: MYB is an important regulatory gene involved in the synthesis of anthocyanins, with numerous and diverse
functions. In order to analyze the function of the homologous genes of AhTcl ( MYB family) in soybean and the regulatory gene
of black seed coat of peanut, this study cloned the MYB family gene Glyma. 18G261700 based on the sequence information of
AhTcl gene, carried out the analysis of biological information on Glyma. 18G261700, and detected anthocyanin and gene
expression in different parts of soybean seedlings with different seed coat colors. The results showed that Glyma. 18G261700
gene was 1 572 bp full length, encoded 189 amino acids, and was belonged to RZR3-MYB. The protein encoded by AhTcl
was a hydrophobic protein, but the protein encoded by Glyma. 18G261700 was a hydrophilic protein. In the tertiary structure,
the tails of Glyma. 18G261700 and AhTcl were different, and may have different functions in regulating the color of the seed
coat. The root anthocyanin content in roots of soybean seedlings with different seed coat colors was lower, while the expression
of the Glyma. 18G261700 gene in their roots tended to be higher. The results showed that the high expression of this gene
inhibited anthocyanin synthesis in soybean roots at seedling stage, but the regulation of seed coat color should be further
explored.

Keywords : soybean; Glyma. 18G261700; gene cloning; bioinformatics analysis; gene expression analysis; anthocyanin content

K2 (Glycine max L. ) T gz Bite, AEARSM LS R
AR R B ALE R FEOR G E G2 7 1Y
i 22— e U IR 38 P Ak PO R Ay T
HA—EIEH, R KT F ERERETFMEEILE
FRict o B LR IT A R R A A SR AR
RIS AR R C s e

AETT F %00 1 A6 T 2 A A (ANS) AR —
R 1 2% 0 I 4 4 W R 1 o Tl 1 3% VR =1 05 5
Hh— A 42 2 5 ANS A 510 46 7 2 06 B i
(ANR) = A S AR £ 167 W5 80
MBW & &9 01 A5, L& bHLH F1 MYB % 5%
K7, 40 PAPAL TTG1 1 TTS , ‘&1 1% I FnHAth 2R
BRI M R AE R (BRE)
AR TIE 3 IS A0S 1T AR deE™ L T

I %5 H #A:2021-08-20

SR B AR R, T A G B 2R R 39 R A Bl
(F39H) JEH , RN IK BT R-RAAT R BT
AR o RS GAES MYB 5% KT, 3 s AN ]
i Rz B8, 25 5, RMS5 -y " SR G AR G HE A (™) B 2L
B IS AN S DR 97 o) B € R A A 4 SO Rh B B £
RM38-y 2l 4 € i je B €2, DX Ry bk oy S5 A6 2 A
A ARSI MYB 291" Zabala %7 B 2200F
BT Glyma. 09g36983 JEAE K G R BEPR e |45 il K
R B Y OB E R, HL R 375 MYB il ANS it
PRI ) 22 57 3R 08 e HAE M B R G P 6 75 2 B 1
FERRVE . M R S MYB JE 75 5 (1
AL LAEE R R K 3R GR B E LR 2 G s
H [ (ANS2 (ANS3) 2215 IR HEAE 7 A
KRBT F I MYB 5 55 [N 7 5 ik ¢ 1A 45 21

EEWE  IARAFO AL b XL 32T TATH (2019YQ035 ) s Bl o [ - RHUF L 4 (318051820

SR L EE(1997—) , 4 UHBFSEE , £ 5 T4 S BRI ISE. E-mail 2013342143@ qq. com.

BIREE IR A(1970—) , 55, W4, 0%, EENF S FIREF S, E-mail: guoshangjing@ lcu. edu. cnj;
RE(1983—) , 5, i+, PP, EZNFAEY B E T FIGE . E-mail:songyong@ lcu. edu. cn,



244 TIMRSESE R EL Glyma. 186261700 FePH A= W) 53y S D REWIA 141

Augiea'' . RIIT AIMYB75 (PAPL) JE R 5 - A
FEAAET RN R BB R e AMYBTS
WL DFR B3R 557 AR T 2 0 dF 3t 2
IR . MYBTS AW 2 567 R4 IMH X1
PAAEE R ZE AR T R R R sk ) MYBT5 3Rk &
F PAL .CHS 11 DFR JLE iy B "7 Javier 251
HIRTE T KRR T 56F R G A LM MYB 5
ZmMYBCI . 1£/N# 1, #15% R2R3-MYB Fil bHLH
e SR IR O ELAE T AR R R T AR T 2R A A, /)N
FAPRIBUE AL Ry e fn

BT, &K a4 #r i 127 4~ 1R-MYB |
244 4~ 2R-MYB 16 4~ 3R-MYB*'' | & i o 55 7l
ZHE P g st AL 22 5 I 0 O st i 1,
R.T.0.W1 K1 .G.DI fi1 D2 43547 F 8.9.6.8.13,
11.1.1 511 Bk 22 Hid RRR3MYB
e TFALT R AL, nl JAE AR A i 3L
%%ijj[zzt—%] .

Zhao %70 {2 40 F fiz 4642 & B AhTel ( Ahy.
J3KI16K) [k 5 [, AhTel %% 5 PR R 45 3B A
P IF H AhTel R 4% 8 112 —Fh R2R3-
MYB %% 5 K F, A 0F 5% B AR 48 AhTel JE A DA
NCBI H1[R] ERR 2 K G Glyma. 186261700, Fy
HE— 251 9% 1% 5 DR 75 0 K 0T B B3 6 A7 TR R 4
YEH , X Glyma. 18G261700 SEH 1745 B 2% 57
B, RIS [ A R B 60 K G AN R R AR &R
TS IZEN LR RN LR, BIE R KGR
B AL B AL LA

1 M5

1.1 ##

P R G o 57 B 34 (Fh BB o8 B ) |
20LCAOO75 ( Fp Jz i o,k BB %)\ 20LCA0341 ( Fh Kz B
T NLL(®) F1 20L.CA0351 (Fh B8 Ry 4 (1) , K
FF& ( Escherich coli) B2 255 #E DHS o, 347 H B0 K
FARNEW TR B 5 IR BRI 9T B AR A T 4R 2L

Plant RNA Kit 4 H b5 Bio-teke 23], it MIKGR
%4 [ TIANGEN 4\ 7, Prime STAR GXI DNA
Polymerase ,\DNA 5 000 bp Marker T4 DNAligase ,DNA
2 000 bp Marker f{1 Plant RNA Kit ) H Jt 5T Bio-teke
), Hbs B Bl et 5 R IR 2 7 58 1.
HiScript 1l One Step RT-PCR Kit ( Dye Plus) .2 x
Phanta® Max Master Mix Fil qRT-PCR TR & Cham(Q
Universal SYBP qPCR Master Mix ) H Vazhyme /2 5]

1.2 FEMF5RE

UV-8000 55413500t BE T (L g e M A A BR
Il WOL-30B. UGS A T4 (Ml AL
AT PR H) 5 CFX Connect 5210 %¢ 't iE & PCR 1Y
(96 fL., & [E BIO-RAD AH]) .
1.3 7k
1.3.1 X &vhx DNA 23R [l 35k £ B2 CTAB
AW U # 1 TR A T IRk R R i K
TR BT mL BBV TRCT RSO T, 65 COKIR
15 min( 4 2 min {5 —W0) , NS4 300 wL, i€ A) )5
FE 4 CELOHL 12 000 remin ™" Bty 1 min, |35 %
FEN A — AL, A 0.6 5 3 AR A SN
AR A IFCE 2 min, FRRELG 10 min, FEdE F g
o A 0.6 1% EIFHIRBIN 75% L%, T B
> 5 min, Bl H ZEERE T, I TE-Buffer £R47
1.3.2 B#£&% PCR ¥ 3  LIKH DNA BB,
#I ] DNAMAN 53t H 19 Jr Be iy e 45 14 MYB-F
(5’ -AACACGGGGGACTCTTGACCATGGAAGGACC-
ATCAGGTGTG-3" ) 1l MYB-R (5’ -AGCTGGTCACC-
A ATTCACACCTAGGGAAGTTTGAAGATCTTA-3" ),
PCR "3 264 :95 CHULME 3 min,95 CAEE 30 s,
58 Cil k30 5,72 CHEH 1 min,35 PMEH ;72 CHE
fi1 10 min, ] 1% BEE BEEER A I PCR ™4y, IF
xF B B2
1.3.3 AR EFoM MWKREMEEIENAF
S H 3 HAREL Glyma. 18G261700 5 AhTel FIRHENG
¥ B 2 000 bp FPa  AE R e sh 1 X8, #5537
74 #2422 PlantCARE ( http : //bioinformatics. psb.
ugent. be/webtools/plantcare/html/) ¥ 34 | 43 £ i =X
YERITESE . A MEGA 7.0 3/, 5% st AL R g
IR SR K H A e ) 1000, f i R &E
AL B, K ) TE 28 B2 ) ProParam ( http://web.
expasy. org/protparam/ ) Tl £ 1 Jiz BE Ak M F1 5 78
NCBI-CDD ( https://www. ncbi. nlm. nih. gov/Struc-
ture/ edd/ ) HEAT DR SF 45 ¥ 3 K 2 1 G0 T8N 5 1) )
16 28 T. E. ProtScale ( http://web. expasy. org/
ProScale ) #f 17 & H Jit 5 7K 1 4 #1. # JH SOPMA
( https ://npsa-prabi. ibep. fr/cgi-bin/npsa _ automat.
plpage = npsasopma. html ) Tl 25 (H B — 2% 45 4 5 )
FHTEZE T . Swiss-Mode ( https : //swissmodel. expasy.
org/ interactive/F4hC59/models/ ) ¥ @ 3 [ Jii — 2t 4%
HRiAd , K SignalP- 4. 1 5000 2 1115 5 ik F
TMpred B34 28 6 X



142 N 244

1.3.4 HMH#FEEEFNE S Serrano 4
) EDE R SR RO &, il 54K 7d
[ 4 A SRR R G 25 RN I B Ry A, AR 1
fi 4 CR R ARE, 252 K4 CEL 1 min, FYEHR
BETHMELED, IMA 1 mL =& 5, B
400 wLZEMWK , B0 10 min, FVSWH TSR SR
WM. FIHCE 3 E 530 nm 5 657 nm 4k
IOGEE . HEHF R & & = (0Dgy, —0.25 ODg; )/ M,
Herb M gt i (g) . W& 3 HAEYYER &
HE G MR 3 K,
1.3.5 A EAMmSEEZTHSH  FHELKM
Primer-BLAST %11 Glyma. 18G261700 £:[H 7% % € &
PCR 5| ¥ (F: 5’ -GGGAAACAGATGGTCCCTG-3 ’
R .5’ -GATAGAGTTCGAGGAACAGGC-3" ), X F-box
KNS 5 HP, fd ] Vazyme 2 ] B ChamQ
Universal SYBP qPCR Master Mix %¢ ;. 4 f} 47
qRT-PCR., £ il fiz & 5 PA] 49 AH X 3R 18 7K *F-, ¢RT-
PCR % :95 °C 3 min;95 °C 10 5,58 °C 30 5,72 °C
1 min, 3t 40 PMEH
1.4 HiEHSH

FIH] CFX Manager 3. 1 2% B4l #4770 #r
K F Excel 2016 F1 SPSS statistics 23 #E 17 b7 1 i 2%
B S5 258, A GraphPad Prism 5.0 #E47#
R

2 HREHSH

2.1 Glyma. 18G261700 EF =&
1 Frs, DI S 5 | A R S

PHEF 1 2451500 bp 247 58 . T 50 Hrdh
R, 1Z A B 5 Willima 1 Glyma. 186261700 J: A
FEHIRIVEELEE R 99% , Jy 51 4K 1 582 bp, Zifidh
189 LR .

bp
2000
1000

@ :M. 2 000 bp Marker,
B 1 BHRRIREERREX
Fig.1 The agarose gel electrophoresis

of the target fragment

2.2 Glyma. 18G261700 B E 4115 B 224047
2.2.1 REMHEKRL Za#EAEST M NCBI
BE R AR AR FI R G 5 ARTel [R) 54 55 s 1Y
MYB 7 [ J¥ 5 LOC112782321 . LOC112716419 .
Glyma. 09G235100 . Glyma. 09G234900 . Glyma. 18G-
262000, Glyma. 09G235300 FiI Glyma. 19G025000.
JEHIRT LS R, ik 2E P A N s XA SR8 5 1Y
TRSPPE, Y5 F R2R3 AU DNA 55458 (K1 2) . &
Gs HEALMY 7% , Glyma. 18G261700 15 AhTel 7 1% [f]
— M3 RG R RBIL (K 3) .

AhTcl . .BEGSEGLRKEEWAKNEDDLLRACVEQ @HEvES 41
LOC112782321 BEBs1cLERE AN < VED E S 60
LOC112716419 ; 28
Glyma.09G235100 €0
Glyma.09G234900 60
Glyma.18G262000 60
Glyma.18G261700 €0
Glyma.09G235300 60
Glyma.19G025000 60
Consensus Pz
R2

AhTcl ﬁ N:lﬂ:lsss - 99
LOC112782321 EFAEDEVD NNEHTSSSST 119
LOC112716419 EGKWHLVPSRA RLLGNRWSL. 86
Glyma.09G235100 EF NNEHTESSS. 118
Glyma.09G234900 DF. 54 HKKD 117
Glyma.18G262000 DF e HNKD 117
Glyma.18G261700 DL . HKKD 117
Glyma.09G235300 DF ..VYSHKKDN 118
Glyma.19G025000 EF . BvsBsarv 117
Consensus

2 BRERLF IR FEEBELRS
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Table 1 The cis-elements on the promoters of AkTcl and Glyma. 18G261700
#H Number
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AhTel Glyma. 186261700

CGTCA-motif CGTCA ST ER A R T 1 1
TGACG-motif TGACG SEFT R R T 1 1
ABRE ACGTG 58 7 T v ) A7 1 1
Box 4 ATTAAT S R e 1 1
G-box TACGTG e T 1 1
GA-motif ATAGATAA S B e 1 1
GATA-motif GATAGGA S i e 1 1
TCT-motif TCTTAC S i T4 1 1
CAAT-hox CAAT Jet Bl g i XU T 1 1
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Table 2 The analysis of physical and chemical properties of AhTcl and Glyma. 18G261700

vy i oyt GHER B g ARE TR BUIERE  BKYEFRIE

Name Molecular weight/Da Amino acid and its content/ % Instability index Aliphatic index GRAVY

AhTel 73289.32 lle(12.2) \Leu(12.9) Lys(9.4) \Asn(8.0) 41.27 110. 65 0.114
Glyma. 18G261700 26814.35 Leu(10.2) Lys(8.1) .Gly(8.1) (Asn(7.7) 40.90 72.64 -0.735
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Fig.6 The prediction of protein tertiary structure
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Fig.8 The transmembrane structure of the proteins
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Fig.9 The anthocyanin content in different parts of different varieties
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