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Cloning of Soybean KCS Gene and Predicting of Its Structure

Zhao Yan B8, Zhai Ying B4, Qiu Zengcheng X uBA, Honghong B, Guo Chunhui B4
College of Life Science and Agroforestry, Qigihaer University, Key Laboratory of Genetics, Qigihaer, 161006

EZH i 74 %, zhaoyan3053877@yahoo.com.cn;

Corresponding author, zhaoyan3053877@yahoo.com.cn; = Authors

Abstract The sequence of soybean KCS gene was cloned by RT-PCR with the total RNA of soybean |eaf astemplate and predicted
by bioinformatics. The results showed that the coding sequence of soybean KCS gene consists of 1 553 bp nucleotides that encodes
510 amino acids. The molecular weight of the proteinis 57.1 kD and the isoelectric point is 9.03. There are two full transmembrane
domain and without singal peptide. The secondary structure comprises of 47.65% apha helix, 35.88% randon coil and 16.47%
extended strand. The evolutionary relationship demonstrated that soybean has relatively close relationship with Camellia oleifera,
Eranthis hyemalis and Medicago truncatula. This study would provide valuable information of supporting the further research in the
field of structure and function in soybean.
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T e B R IR I 1% (VL CFAS) 75 2E 4k rh iR 5 45
HHER, ZA=BEH . BORE. WA B,
HIRZ SV (Lee et d., 2009). VLCFAS [IAEM) &%
FH AR DT BRI L i A ZE KB (FAE) AL 58 B, FAE & — it
SAMEAY), Wi 3-MEBHEE A & REE(KCS), 3-Fifii
PG A 1L R EF(KCR), B-F2 i ME-CoA it /KB (HCD) Al 2\
J# IR (ECR) (1501 F12) 2= %7, 2008; Joubes et al., 2008). 1£ft
A R B A v g i T A K I 2R G v #8547 7E %5 LA B
VUFPRE, (H KCSHEPRIEEICHMIEH (17255, 2012).
KCS B[R i R B 7+ 1 45 58 (Rossak et dl., 2001), 2
JETEEEBBITE. W3, MR 1 E & E(Blacklock and

Jaworski, 2002), &R F4e s (Mickiewskaet d., 2004)
SRRk KCSHEE N . AR, ALkt KCSH:
HFA 3G N T KB MR RR I & 5. 2009 4, Guo R4
B KCS HEFITERHE RIS R ST h 3k, Py AR TR e 340
MR B TR I A K 30 £, ARALLI A 25 [N S B TR
MR Fp il P 22 R 1 & G K 7~10 fif. #LFG ST KCS
BERTE SR AN S AR B IR T, FERE AR P LR
T 20:1. 22:1 LAk 241 BISRNIER, X SCTE AL I RE R IR
PR AAELE(Millar and Kunst, 1999) . AHF 78 1 ARHE 3R 151
MY b KCS HE B M7, KT EKNA
(http://www.phytozome.net/soybean) b [RIJE# % k5 KCS %
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1.1 KE KCSEFFFIHI T &

TEAAIRGREEAFH) AR HABE Y KCS R
M ERRT 5, MREBIIKE KCS R FHI6 T Ko
FEINA S 14 4L 00K 6112931 & 6114767 /5412 li]. )
EZFHIET 5 D1 AT D2, DL E M A S RNA AR,
RT-PCR # ##3£134) 1 500 bp (I (14 1) HiZH BLEE
F| pMD18-T #Hifk L, FAFEA SR pMD18-T-KCS, I
KT, $RBUTRIET %€, F EcoR T Al Sal T XX
FyD) %5, RESTAER B 1). FIFH DNAMAN
Ak, P4 RS K G RN B BT 5 AT R R L
XF, [FJEMEIAS] 100%, BB S )9 B, HAE
ANTRIR PR R B R G 2200 . S 2 PN, K KCS
FM CDS 4 M 1 533 bp, #wfd AR A A4 510 M
EW, FHHEC LS 5 (GenBank accession No.
JX855159).
1.2 K& KCSEFIEME BZEHN

JH Protparam #3501, %15 T & 57.1 KD, %FHT
(phy}y 9.03, i IE B A FE(Arg+Lys) BN 56, fi kI
(Asp+Glu)y 45, S FSEKIETF RECN 0035, TlliZE
FJE T KR . HE SRR L 1.

I TMHMM %K E KCS 4ifish il 8 A HET 5 R X T
W, ZRWE 3 R, ZFAEE 6 MEEX, Hf TML
I TM2 5e 451, 43 AT 55 43~65, 77~99 Z LMkt
A; FIF SignalP4.0 Filllf5 40, K& KCS 4k & [ AT
fEf55Rk: FH Prodictprotein TR (A1) gL 45201, itk
HEN o BBE 5 47.65%, oS 7 35.88%, B HTE b
16.47%.
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Figure 1 The product of PCR amplification and identification of
pMD18-T-KCS by redtriction enzyme digestion

Note: M: 2 000 bp DNA marker; 1: PCR amplification; 2: EcoR [ and Sal |

digestionof pMD18-T-KCS

# 1 K5 KCS %hi & H K SRR ALK
Table 1 The amino acid composition of KCS encoding protein of soybean

=EE He g FER 245
Amine acid Proportion Amine acid Proportion
AlalA) 11 Phe(F) 4.7
Arg(R) 5.3 Pro(P) 4.7
Asn(N) 43 Ser(5) 1.3
Asp(D) 43 The(T) 49
Cys(C) 22 Trp(W) 12
Gl 37 Twe(Y) 31
Glu(E) 43 Val(V) 7.8
Glyw(G) 5.9 Pyl(O)
His(H) 235 Sec(lN)
De(D) 3.7 Asx(B)
Leu(L) 12.4 Glx(Z)
Lys(K) 37 Xaa(X)

235

Met(M)

FIIF MEGAS.05 #4# KCS % 13 1157 51 R 4eidt Ak
B, G &R A R R I 4 R, S@REPIRE
KCS M%) KCS 3RG R R iR, KB TR— M,
FUOR L HAE, KB R MR BT U
RHE KCS R RGBT, BTSSRI RSG5 2R,
FKRFVNEALER N RG B, [REARASEHED): 1A FIHEAE
KER—8, #ETHEMEY): R AT W,
PURETF S F7308 MUATEE NG R RUIE BRIk [ A — 04
#HIE T e RHEY .
2He

KCS : R 7E R I KR R & il b AL B S B AE L 2
LRI I R, HK T KCS B 13k A5 A i .
A SO RIS R b 7 K G KCS A1, FHdid A
VI B A A 12 DR A B 1 B {5 5K
PRGBS A A T AT TR
X SLYE T ¥ 45 R BT YRR AT 1258 R P 4 i
HEARIBETT T o

TF 70 32 WA S LA A () KCS LR FIA F2 BAE v 78 b1 o
(Mietkiewskaet ., 2004). A& HRHE KCS 14 5 Fe i A
MYk H T ORMEY) . FERREEY . EEY & &5h
BRI R A e RHE Y, Btk KCS BB AT RE
TEX LAY P KB IR RR IR R b R 2. sl 4
AR, 2RO MEMIN R GERIN RS, Ui
IR IR S R

KCS 5 )ik EZAR P ER 7, 1) B AT LAY
KCS F X ) 5 3 7 & B 745 5 ¥ )5 3 T (Rossek et al.
2001; Guoet ., 2009), k5. KCSH: R fIA J7 2T 7%,
B A B 1R R (R 75 B R TR S RS AR,
I B ST D5 T
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G AR T T AACTA S TARA TIAG T TA T CACTAC TI GATC TC CAAC CTCCTTACC CTATIC ST T COC T T T AT C CTC T CACGTT
AT AL T T I CADACC A CAC T O 2 AC O T TeC T DO A O A A T Aa T T A CA T A IO T ICC O T O
GICTICHECCT CACC DT CTACHCCEI CACC TICCCACGCC OO TCTACCTUC TC GACTC CACC T T TCCHCCC Lo CGATCAC T CAAGG
o TI o CEGAGE T CATGGARTC AT 2 GO TC ARG AGRANC TT DA GAET C CTCC CTGEAGT IO CAGOEEA R AT O T C GhACECTC
T T A A ARAT T T AT o A L AT A AT TAT T OO Al DU O A TOD O T RO A DL L QA QO D A3AACAD
LA T e TGO UL A s A L U Caa A Car CAS A TAAS AT Ae s 8 LA L TALT T IA T S IGAa CIG e T oIV LA
AT o T A T T T O AT T T T AR AR TAC R A AT TR AGEGITAL CATTASGAGCTT TAAT T CoEACERAT ERAGTECAT
TACTERRETCAT T AT TRATCTIACTAAGAACCT T T I ARG TCCATARANACACATATACTETGGT IET LARCACTARERAR AT TACT
CAAAT T AT T I I 0 aa s a s T AT T AT DO M CAAT T 3O CTI I C L A2CT T I0C T T O IT O T3 o T T TTC CAk CARIC
COECCEETCEAAGEA GG AANG TAC D GECTIG I CATCTIG TEAGRACTCATC GLECT GG CACEACAAGRC AT T 2 CeETETET T TACCE
CREGC & LR T O T A G AR TR T T T T T TR T TR AT T TRA TG AR TR TR TORANCAT TRAAGECCARCAT IATAACE
CTTAECOOT T TR TACCART TAATRAGCARC T TOTGT I T T TCATRAC T T ECTAAT RAAGAART THT T TAARGOTGATEATRAAGCCTT
AR A O AT T oA ST IS e T I T L AT AT T LT AT ST A TG Oz 3 A G C G T AT GATCAGT J-Gh A GRACCTGCAGCT
T T CA G LA T T ARG T T TAGAAT GACCCT ICATAGATI T GO GAR CAC TI CCTCAACCT CCATI TGO TAT AT IGCCTTACATT
CAROCCARACOACOAT AACRANCOTAAC AT T T e AR TIO T TT T OO AT TCC T I TCAAATOTARCAC TR NCOTTTCOTAGOCTT
TR T T AL A T T T TAAT 330 R TR AR A AT TR AT THATRR ST ATOC THTAALATACTOTNATAR
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Coding protein
I S JEE AR L OO S L ' DF L Sy Ry R Lo HY L I S LV TLF LV LI VT L IOV SO T IDLFHL WAL ILLTIL T CSAYL
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VMEGALOEL 7 QTN IEPEDIGI L IVHCE L FHP L8 LEEMIVHEYELRA I BEFRL 3GME IS AV I AV DLARDLL (VIGH TY AVWVSTERIT
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Figure 2 The sequences of CDS and protein of soybean KCS gene
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Figure 3 Transmembrane analysis of the KCS encoding protein of soybean
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KEMFIE T 25 KGR DH S0 AT & RAF
PR N I EcoR 1« Sal [« pMDA8-T w4k . ExTag.
T, %20 RNAiso Reagent k7. 0% st ilim &80 H
Takara A7), DNA HERFIMCRGH G B 4ERE A7), PCR
S B T AN TRAR G R, Ffthislny it Ol
FEar Tl
3.2 K& KCSERFFFIHTi[E

FIFH RNA $RBUSAIEARBUR G RS RNA, DLE
I RNA DRERR,  # B0 i el @ i Bt W 5 oK &L
cDNA 5 — %5k, MRYE CIRE IR ) KCS B
EW T (R - AL023094.2, Eifs XP_003606927.1, 184
AC251240.1, 4% ABA01490.1, 4% EUS71787.1), 7EK

& 3L K 4 5 41 (http://www. phytozome. net/soybean/) i, [R5
HWRKEM KCS R T RIFZIEF )75, #it519
(Dy: 5-ATGACAGTGACGATGAGTGGA-3'; D2:
5-CTATGAGAC-TATTTCCACAGGATAC-3), RT-PCR #"
R T KCSERF 1. [ 56 1A 95°C 5 min; 94°C
30s,51°C 40, 72°C 1 min, 3t 30 MG ; 72°C J5 A 7 min.
¥ PCR ¥ 14 Fr BOZEH: 3 pMD18-T Trls#ifdk b, 3575 5 415
RLIEREATI Y o
3.3 KT KCSERFMAMME BELSHT

H H ExPASy Server
(http://expasy.org/tool s/protparam.html /) £E £& 3 44 5 ) 2 (3 3
AP P TMHMM Server v.2.0. SignalP4.0.
Prodictpro- tein 73 71 TN FT R FOFS I S5 3. 15 S IR
R 2REER s N2 R T B Clugta X, PAEEIR S
FRABRIC I 25 R A B6al, RA] MEGAB.05 A6 ) 414
PRI RGKER .
e TTR

HEXHE A AR 9T 1) S B AN S IE FT 4R AT N B3
JRFNRE 5 23 5 S0 B VAN S 25 L (R 00T s AR A 21 R [ AR
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Figure 4 Phylogenetic relationships between KCS from soybean and other
KCS proteins

Note: 1: Camellia oleifera (ACQ41892.1); 2: Glycine max (JX855-
159); 3: FEranthis hyemais (ABS18382.1); 4: Medicago truncatula
(XP-003606927.1); 5: Zea mays (ACG36525.1); 6: Triticum aestivum
(ABY82171.2); 7: Arachis hypogaea (ACZ51240.1); 8: Gossypium hirsutum
(ABA01490.1); 9: Lunaria annua (EU8717- 87.1); 10: Teesdalia nudicaulis
(Ef186003.1); 11: Grambe abyss- nica (AY793549.1); 12: Arabidopss
thaliana (AL023094.2); 13: Brassica juncea (AF491877.1); 14: Lepidium
campestre (FJ9075- 45.1); 15: Camelina microcarpa (GU929435.1); 16:
Camelina satiyz (GU929421.1)
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