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Abstract: According to transcriptome data of Ipomoea batatas ( Linn.) Lam., a gene named IbCHI
encoding chalcone isomerase was cloned from I. batatas ‘fucaishu 7-6’ ; the full length of IbCHI gene is
732 bp, the GC content is 55.19%, and a total of 243 amino acids are encoded. Bioinformatics analysis
result shows that there is a Chalcone domain at the position from 12th to 214th of amino acid sequence
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encoded by IbCHI gene; the molecular formula of IbCHI protein is C, s H g5, Nyo; O35, S;, the theoretical
relative molecular mass is 25 646.41, the theoretical isoelectric point is pl 5.25, and there may be a
transmembrane helix region located on the nucleus and cell membrane; there are 24 positively charged
and 27 negatively charged amino acid residues in its amino acid sequence, the proportion of alanine,
serine, valine and glycine is higher, while that of cysteine is the lowest; the instability index and average
coefficient of total hydrophilicity of IbCHI protein are 38.49 and 0.074, respectively, indicating that
IbCHI protein is a stable hydrophilic protein; in the secondary structure of IbCHI protein, the proportion
of a-helix, random coil, extended chain and B-turn is 39.51%, 31.69%, 20.16% and 8.64%,
respectively. Multiple alignment result shows that the amino acid sequence encoded by IbCHI gene are
highly similar ( similarity more than 90%) to those encoded by CHI gene from the same genus of I.
purpurea Lam. and I. nil ( Linn.) Roth, and cluster into the same branch in phylogenetic tree. The
promoter region of IbCHI gene contains 26 cis-acting elements including promoter common element of
TATA-box and CAAT-box, and stress-responsive element, MeJA-responsive element and light-responsive
element, etc. The qRT-PCR analysis result shows that IbCHI gene is expressed in root, stem, stem tip
and leaf of four test I. batatas cultivars of ‘EC15°, ‘EC16’ , ‘Fucaishu 18’ and ‘Fucaishu 7-6 , but
there are obvious differences in its relative expression among different cultivars and organs, in which, the
relative expression of IbCHI gene in stem and leaf of ‘ Fucaishu 7-6’ is significantly higher than that of
other three cultivars. After drought (mass volume fraction of 30% PEG6000) and salt (0.2 mol - L™
NaCl) treatments, the relative expression of IbCHI gene shows a tendency to first decrease and then
increase with the elongation of treatment time, and increases significantly (P<0.05) after treatment for
24 h. The comprehensive analysis results show that IbCHI protein belongs to Chalcone superfamily and
has relatively high conservation; IbCHI gene expression has tissue and cultivar specificity, and plays an
important role in regulating /. batatas response to abiotic stress.

Key words: Ipomoea batatas (Linn.) Lam.; IbCHI gene; qRT-PCR; subcellular location; expression
characteristics ; abiotic stress
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Fig. 1 PCR amplification result of IJbCHI gene from Ipomoea batatas
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Fig. 2 Prediction result of domain in amino acid sequence encoded
by IbCHI gene from Ipomoea batatas (Linn.) Lam.
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fragrans (Thunb.) Lour.
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Fig. 3 Multiple alignment result of amino acid sequences encoded by IbCHI gene from Ipomoea batatas (Linn.) Lam. and
CHI gene from other species
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Ib: H2 Ipomoea batatas (Linn.) Lam.; Ip: BMZE4 I purpurea Lam. ;
In: 24 I nil (Linn.) Roth; Ca: XTBM Capsium annuum Linn.; Ns.
WM Nyssa sinensis Oliv.; Ag: 2% Apium graveolens Linn. ; Oe: JHH
i Olea europaea Linn. ; Cf: J1 5 T 4 Carpinus fangiana Hu; Of; K
J& Osmanthus fragrans (Thunb.) Lour.
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Fig. 4 Phylogenetic tree of amino acid sequences encoded by IbCHI
gene from Ipomoea batatas ( Linn.) Lam. and CHI gene from
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FHBNLE  Amino acid position

[ll: o B2E a-helix; |llll: ZEMH%5E Extended strand; ||]l]: B T ff B-turn; |l FEMLE: T Random coil.

5 HE ICHIEBAW-REHTNLER

Fig. 5 Prediction result of secondary structure of IbCHI protein from Ipomoea batatas (Linn.) Lam.

E 6 HEICHIZEH=REHMTMER
Fig. 6 Prediction result of tertiary structure of IbCHI protein from
Ipomoea batatas (Linn.) Lam.

IR KT ARE %5 26 FlIAE R oG,

2.2 IbCHI EFEMHENRIEEHH

2.2.1 IbCHI 3B R kg i KAy 4 4
HE A R AR 2R RN R IbCHI B R Y

AN A UL 2, S5 IR . IbCHI FE R 1E 45 dh
AR 25 ZEARFIN R4 ek (R AE R 3R i A7 AE
225 IbCHI FEH (AR ok B e 42 7-6" 1Y
ZEh iR TR CECIS” 2R R AR, 76 ECI5 ),
25 RSN R IbCHI H& K MG 26k B0 3 2
537 CEC16° W IbCHI FE PRI YE 25 FIZE 4 v I AR X 3=
IR (P<0.05) & FAHRAIE 78 < #R SR 25 187
IbCHI SEFFEAR AR 61k B 0 38 3 T 25 250
M 7E AR SR 7-6" th, IbCHI %2 A 7E 25 vh i1 A X 26
PRt 2 TR RN 2R IbCHI J PR AE - v (0 R X 2
NS HALGSE LR E 25 ARGFPE, ICHI %
HEE “ F o2 187 AR rp A AR ) 2 ok it I 25 v T oAb
3 AN AP IbCHI FE R TE “ ARS8 7-6 ZEFI A
X ek 2 T A 3 SRR IbCHI BE A i
FhZEI T AR RGN T AFAE 0 2% 25 7, LUTE “ ECl6”
ZEAP IR, UM IbCHI HE DR 7R A AL 2 B A o
T HLA A SUR SRR RS



5 6 3]

GEAIRE, 2. T

2 IR FAL B IE D [bCHI 1 5 AN 2Rk bk

®1 HE BCHI ZRRH FREEETHTNER

Table 1 Prediction result of regulatory element in promoter region of IbCHI gene from Ipomoea batatas (Linn.) Lam.

P Bl Wit e
No. Element Core sequence Number Function
1 TATA-box TATA 71 ¥ g sl F I Core promoter element
2 CAAT-box CAAT 43 Ja B AN RAE T4 Promoter common cis-acting element
3 MYC CATGTG 4 ARG L 1 e Low-temperature responsive element
4 LTR CCGAAA 1 IGHEMR  TE A Low-temperature responsive element
5 ERE ATTTTAAA 2 F 515 S I8 Drought induction element
6 ARE AAACCA 1 JRAS S I01F Anaerobic induction element
7 TCT-motif TCTTAC 1 S R ek Light-responsive element
8 LAMP —element CTTTATCA 1 SR N oo Light-responsive element
9 AT-rich element ATAGAAATCAA 1 SR N oo Light-responsive element
10 I-box ATGATAAGGTC 1 S R e Light-responsive element
11 GGA-motif GGAGACGCTTTGT 1 YR i JT 4 Light-responsive element
12 G—box CAGACGTGGCA 3 YR ¥ JT 4 Light-responsive element
13 Box 4 ATTAAT 7 S R ook Light-responsive element
14 W box TTGACC 6 Jif 36 e 5 G A4 Stress-responsive element
15 STRE AGGGG 2 Jolr3E8 M B TC A Stress-responsive element
16 MYB CAACCA 2 36 )3 TG Stress-responsive element
17 ABRE ACGTG 4 95 B i 1 7644 Abscisic acid responsive element
18 as—1 TGACG 2 AE BB AR 8 TG4 Plant defense responsive element
19 circadian CAAAGATATC 1 JER T ERAETCHE Circadian control element
20 TGACG-motif TGACG 2 KA H R [V TT A MeJA-responsive element
21 CGTCA -motif CGTCA 2 JEF 1R H g i o e MeJA-responsive element
22 02-site GATGATGTGG 2 TR FACHEHA Y I Zein metabolism regulation element
23 CCAAT-box CAACGG 1 MYBHv1 454 45 MYBHv1 binding site
24 P-box CCTTTTG 1 TR BF Z W N TG4 Gibberellin-responsive element
25 CAT-box GCCACT 1 A3 M 2R 23K 04 Meristem expression element
26 GCN4-motif TGAGTCA 1 WEFL 215 TCH Endosperm expression element
5 —————— —————— el 3
(I) 5(I)0 1 OIOO 1 SIOO 2 OIOO

L& Position

. IR N JC 1 Low-temperature responsive element; wu: T 5175 S JG/F Drought induction element; w: K% 1% 5 J0/F Anaerobic induction
p p g

element; L S N TG 4 Light-responsive element; : ol 38 i 7 G 4 Stress-responsive element; [ T 9% 12 i) N 9G4 Abscisic acid responsive
element ; i : AE Y B AN B, JTAF Plant defense responsive element; BT AR ICH: Circadian control element; . SR AR W g ) R ek

. KA A PSR Y JCE Zein metabolism regulation element ; W : MYBHvI L5575 MYBHv binding site; . IR
L AR

MeJA-responsive element;

B Z 0 TG Gibberellin-responsive element SIATCHF Meristem expression element; il FEFLZIETTH Endosperm expression element.

E7 HZE DBCHI ERRBHFXBAETEHENS IR

Fig. 7 Distribution order of regulatory element in promoter region of IbCHI gene from Ipomoea batatas ( Linn.) Lam.

K2 AEAHZESRMESRED CHI EERMENRILS LB (X+SD)

Table 2 Comparison on relative expression of IbCHI gene from each organ of different cultivars of Ipomoea batatas (Linn.) Lam. (X+SD)

b ANEISE B ICHI ZEPI Y HIXTFRIA D Relative expression of IbCHI gene from different organs'
Cultivar i Root Z£ Stem 254 Stem tip M Leaf
EC15 0.299+0.155Ba 0.179+0.101Ba 0.078+0.040Da 0.253+0.066Ba

EC16

fB2% 2% 18 Fucaishu 18
3% 7-6 Fucaishu 7-6

0.385+0.161Bb
1.000+0.000Aa
0.356+0.086Bb

2.069+0.395Ba
0.507+0.061Bb
11.594+5.524Aa

1.930+0.130Aa
0.575+0.089Cb
1.087+0.201Bb

0.373+0.126Bb
0.261+0.076Bc
5.128+2.381Aab

D @47 AN 6 /NG bk R 8] — 5 B S [5) #8518 25 5 B 3% ( P<0.05) Different lowercases in the same row indicate the significant ( P<0.05)
difference in the same cultivar among different organs; [F]51 HAN[R] 1Y K S S 1EFRIR [F] — 2% B AN 7] it B ] 22 57t ik 2 ( P<0.05) Different uppercases in

the same column indicate the significant (P<0.05) difference in the same organ among different cultivars.
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Relative expression

0 1 6 12 24
KbFREESTE]/h - Treatment time

12 h J5 IbCHI PR (AR X 28 18 3500 A T A1, 3
JC 25 AP 24 h J5 IbCHI FEIH (AN 26k 0]
WEF G, AT 2 AER0 24 h )5, SN
) IbCHI F R N 1 3% 36 LA 2 5 0 300 35 Jolk 3 ) 1K 46
2.3 IbCHI EBE i) IF 28 i 7 i

I IbCHI 3 1R Wk B 26 3% 2% /& pCAMBIA 1300 -
GFP-IbCHI F1%5 Z 4K pCAMBIA1300—-GFP ( X} &) 43
IV ACAS PR B3R B AL, A Bh sk (0 R 5
Wi HbnaE A B dEM N 09 o0 A . 255 (181 9) UK .
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MR s

Relative expression
S
o

S~ b ow
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0 1 6 12 24
KeFERS[A]/h - Treatment time

RIF)/ING FHE IR 22 5 135 ( P<0.05) Different lowercases indicate the significant ( P<0.05) difference.

A, TRANHE( T AR B 30%PEG6000 ) Drought treatment ( mass volume fraction of 30% PEG6000) ; B EhALFE (0.2 mol - LleaCl) Salt treatment

(0.2 mol - L™'NaCl).

B8 FTEREMEMBFZMGTHE BCHI ERBEMNREENTUL

Fig. 8 Change in relative expression of IbCHI gene from Ipomoea batatas ( Linn.) Lam. under conditions of drought and salt stresses

100,y

100 um

A FAbZS 84k pCAMBIA1300-GFP ()2 B2 4 AL ( X1 %) Epidermal cells transformed with empty vector pPCAMBIA1300-GFP ( the control) ; B: 44k
IbCHI 3£ 7] 5 15} 3 35 2% 1& pCAMBIA1300 — GFP — IbCHI 1) 3% J% 41 jfi Epidermal cells transformed with transient expression vector of IbCHI gene
pCAMBIA1300-GFP-IbCHI. 1; G058 6HEF Green fluorescence field; 2 BIYLET Bright field; 3: A MEF Merged field.

9 HE IbCHI B E7EA KIEE R 5 4000 o i T 48 A K (i 45 SR

Fig. 9 Result of subcellular localization of IbCHI gene from Ipomoea batatas (Linn.) Lam. in epidermal cells of Nicotiana benthamiana Domin
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3 MLk
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