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Abstract  Overexpression of MYB transcription factor LrAN2 in tobaccocan activate up-regulation of
anthocyanin biosynthetic pathways, but the expression of cysteine-rich transmembrane domain protein A (CYS) is
significantly reduced.As an important biological amino acid in plants, the biological research of CYS is rarely
reported.In this study,the cloned tobacco CYS gene is 282bp long and encoding 94 amino acids.The predicted

molecular weight and isoelectric point of the encoded protein are 24019.84 Da and 5.23, respectively,and there are



no conserved regions in the sequence.The experimental results show that the protein is hydrophilic,mainly
composed of a-helix (19.35%) and irregular coil (65.59%),CYS protein does not pass through the transmembrane
region and acts outside the membrane. Phylogenetic tree shows that the CYS gene in tobacco was closely related
to the CYS gene in pepper, followed by HTC gene and WIH2 gene in tomato. The results of this study cloned and
analyzed the sequence of the coding region of CYS gene to provide a reference for the functional study of CYS
gene.

Keywords Tobacco, CYS, Gene cloning, Bioinformatics analysis

MR — SEA AR SR A, (RN EE 2GR —, RIS DR . RS A E RER AR
BIHELGE RS, A MHE RN, GIana TR b0 A B, 1%, SRES(ESH, 2016,
A, (32): 57). At MHEER A PR MIEZ, DU AT RUAE P s I B RS A
LR, ISR PR B DU BR G55 T T A HE LR, B R A R TS (R TR 55 4%,
2014). AWFFHTIHIABAIAC 0 B8] REFEMEH RGN EH MYB 2501 MYB $35¢ K 7
LrAN2, iZ3E 5 H AR ED Th i3 1E R & A5G 10 MY B B3 [K 5~ 88 —2(Zong et al., 2019b).
BEE RSEIIK T, LrAN2 R BT T, BN I ERIE LrAN2 JE ST AR AL AN AR
BIHEORY. KR OHEMSEE A RAT R T, SREREOHETAES 5T REWS K
HAR AR BE A AR I, B AT 8 0 e DR AR K 0 B o SRR B N I, L 8 S R 5 R 45 Ay 3 B
A(CYS)TEE A RIS & T i 2. 3% (Zong et al., 2019a).

FEEEEV IR TR D TR IR L EEARRR, CRT o Zd 8RR, HREMAR(ERSE, 2018). &
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AEMEER . EED P2 EEREFR TR, HRENSHRBOE R, B2 EZa B a
R HLE NS AR Th (£ /N7 45, 2011). P BEEUBR & Bl =& W mT LUBUE R T IR R & pk, BT LLIE
i O-ZB LR IRI AT A HE(OASS) 5 L2 &I LI F M B (SAT) A o -t 2R 5 11 il — b 3L 22 1) 2 11 g
FERFEY) A B S N A ORI AR, A AR JEMI R E . RS L EARHE YR A KA
W, JFZ SEDN S RE R RN (BT R, PRGSO BE SN Eh e, (KA T2 Hhie
T, CEMEREAREN mRNA R b, SISy B R PP SR T, SRR EIR B i mRNA
R FEIRE T . B, HEYIRIRE 2 Dy~ DR R H 1 B 1 R P R A2 AN R R FE I A2 4K (Zhao et all,

2012).



AP R eI AR, 2 Dt U B P 0] i B T AR AR A PO R R 2R DL AR AR DR AR (Xiao
et al,, 2014). ALK OB LM AR LI ES TL, JFHES S T @S EMNZ R E A RK IR
(Roberts et al.,2012 ). JTFA, HVIFEZA KNP R TR & HBFHT U 7E mRNA /K- LU 5 8
VE 77 T (Maciel et al.,2011).  H ATRFFEN RAEBBT 5C BE— MR E AR CaCp, ERTAMEH
i 2 I L5 At 0 e e e 2 1 TR e JEE AL, 7 JBIOBOS R  Je R8  Je £ s 1 52 . o e ) 67 378
PR, IITAESE T it g . RN, B 78 AN AANT 7 332 SCPE 4 B I A~ L 1 cDNA, SENU2 il
SENU3, #wfd¥ bt feE AlE, SENU2. SENU3 mRNA 50 3 #3544 5% (Zang et al., 2010).
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Figure 1Transgenic purple tobacco(A) negative control tobacco(B)
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Figure 2 RNA detection map of tobaccoamplification (A) amplification of tobacco cDNA (B)

Note: 1: Tobacco RNA repeat 1; 2: Tobacco RNA repeat 2

I BURlOE BEAT TA ek, BvE PCRAIAT Ry 4G 26 5 H A1 K/ ML, I7E 282 bp A4

(Kl 3).
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Figure 3 PCR detection of colony of clonal bacteria

Note: M: 5000 bpDNA Marker; 1~10: Clonal bacteria;
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Figure 4 Full length of CYS gene
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Figure 5 CYS affinity, hydrophobic analysis

1.4 CYS &M R LT AR BB T
P CYSHE R K &5 T NSOPMARKAE AT 4341, R B = BEEE M XN a- 127 (19.35%) FITAS KL 4% &g

(65.59%), 4hEHEA GEAHEE(10.75%) FIB-5% £ (4.3%) (1K16).

1 1
18 26 e 48 58 60 Fi:]

6 CYSHI &5 Tl 43 A
O o iBE, A OHNAG, 0te: aEfdEE; e B-FEA

Figure 6 Prediction and analysis of secondary structure of CYS



Note: Blue: Alpha helix; Purple: Random coil; Red: Extended strand; Green: Beta turn
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Figure 7 Transmembrane analysis of CYS protein

Note: Red line: Transmembrane region; Blue line: Inside the membran; Pink line: Outside the membran
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Figure 8 CY'S gene homology modeling 3D protein model
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Figure 9 CY'S protein phylogenetic tree
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