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Abstract: [ Objective | Elongated Hypocotyl 5(HY5)is a major regulator of plant physiological and biologi-
cal processes.lt can receive upstream light signals and activate transcription by binding to the promoter region
of the downstream anthocyanin biosynthesis gene, thus promoting the accumulation of plant pigments.In order to
explore the function of LiHYS5 gene in anthocyanin synthesis of Lagerstroemia indica and its response to differ-
ent light quality, HY5 gene was cloned from Crape myrtle, and its structure and expression characteristics under
different light—quality treatment were predicted by the bioinformatics method , thus providing scientific theoreti-
cal basis for color selection and cultivation of Lagerstroemia indica. [ Method | LiHYS gene was successfully
cloned from Lagersiroemia indica transcriptomic data, then its conserved domain, spatial structure and isogeny
protein sequence were analyzed by using bioinformatics software.The transcript levels of LIHY5 gene under dif-
ferent light quality treatments were analyzed , and the relationship between LiHY5 gene and anthocyanin content
under different light—quality treatments was explored.Finally, Agrobacterium we injected into tobacco leaves for
subcellular localization. [ Results | The coding sequence length of LiHY5 gene was 510bp, translated into 169
amino acids and containing a bZIP conservative domain ; The tertiary structure was predicted to have typical al-
kaline leucine zipper structure.LiHY5 was closely telated to the HYS amino acid sequence of Punica granaium,
reached 88.17%.The green fluorescent protein in tobacco leaves was observed by laser confocal microscope.The
results manifested that LIHY5 protein was localized in the nucleus.Anthocyanins were extracted from the leaves
of Crape myrtle under different time of light treatment.It was found that the anthocyanin content showed a trend
of increasing first and then decreasing under different time of light treatment.The content demonstrated with the
highest increase under the red and blue combined light, followed by red light, blue light and white light.Real-
time quantitative PCR demonstrated the expression quantities of LiHY5 gene were different under the influ-
ence of different light quality.The expression levels of LiHYS5 gene were dramatically increased at day 14 un-
der red—blue combination light , and decreased to the lowest at day 28.The correlation analysis results revealed
that the correlation coefficient between LiHY5 gene expression level and anthocyanin content was 0.603, indicat-
ing that there was a correlation between LiHY5 gene expression level and anthocyanin content in Crape myrtle.
[ Conclusion | LiHYS5 is a bZIP transcription factor, and its expression is affected by different light quality.
Therefore, it is speculated that this gene is involved in and promotes anthocyanin synthesis in Crape myrtha.

Keywords : Lagerstroemia indica ; LiHYS5 ; subcellular localization ; expression analysis
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PRI T4 DNA B4R A Takara 28 7 s KT DHS o B2 S M0 A F 1A= 10 )
1.2 3|¥igit

R 28 7 I S AL BOH T o+ — 4% unigene 751 i Bt , ] Primer Premier 5 34 H 315 2 i 7 1) DA P g
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Tab.l1 Primers used in the experiment

GlL/ B JP41(5'—3") iz
Primer Sequence(5'—3") Purpose
LiHY5-F ATGCAAGAGCAGGCCACGAG e
LiHY5-R CGAGGACCCATCAGCATTAGAAC TR
LiHY5-Kpn I-F GGGGTACCATGCAAGAGCAGGCCACGAG A A
LiHY5-BamH I-R CGGGATCCCGAGGACCCATCAGCATTAGAAC LAJEEEAUN
LiHY5-q-F TAGAGGAGCGACTTTCCACATTG qPCR
LiHY5-¢-R TTACGAGGACCCATCAGCATTAG qPCR
Li18S-F GGGCATTCGTATTTCATAGTCAGAG qPCR
Lil8S-R CGGCATCGTTTATGGTTGAGA qPCR

1.3 LWLIHYS EEMTE
T B WE 2 By 2 A ) RNA B2 000 6 100 W] 4 3 PREL S 52t e B RNA L IR RGN RNA 1Y 5
o K TCREMR Y RNA B R 5k G i cDNA JFR B o #BRLLT IO AR R #4744 : cDNA 2.0 L, sefE
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M:DL2 000 DNA Marker; A: * PFLEEI " 5L RNA S0 B - LiHYS BP9 Y 5
M:DL2 000 DNA marker; A : extraction of total RNA from Lagerstroemia indica leaves; B : cloning of LiHYS gene
BT LiHYS H P PCRAT 387 1) A BRIE HEGE I FhL Uk

Fig.1 Agarose gel electrophoresis of LiHY5 gene PCR products
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Fig.2  Prediction of conserved domain of LiHY5 protein
2.3 LiHYS ZEAZF A&
LiHY5 25 100 G025 M 5000 25 5 20 a0 181 3, LiHY 5 25 11 169 28 5L 12 h 87 A48 SERR T i JC HL U 5:

i, 4 51.48% ;80 1K o BRIGE , 1 47.34% 5 B e M AE AR EE HA 11, 48 H b 0.59% . 2 11 BT = 204 # Fotl
ULPE 4, LiHYS 8 [ =4k MG 5 R 52 G FR B4 254 , 15 bZIP e SR 7 1 45 T 454 — 3

T T T T T T

! 0 -
: : ! : : a-helix

—_— BT
B -pleated sheet

28 48 68 88 188 128 148

1| —_— TR

Random coil

PN~ AEAT ' : . AN — EEfEE
A /I 2 ARV - T LA 7 TN | Extended strand

2I8 4;8 68 88 1I88 1I28 1218
K13 LiHY5 8 s i
Fig.3  Secondary structure prediction of LIHY5 protein
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Ricinus communis . 785 Bk Syzygium oleosum . ¥ A Rhodam- Hh
nia argentea , & 4% Populus trichocarpa . FA ¥E Betula platy-
phylla & Ziziphus jujuba . J1 2% Rosa chinensis . KJFK Cannabis
sativa . V0 B Pyrus pyrifolia . &t #2 Bk Prunus avium . & K JK
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HAHPLBITHEE Fig4 Prediction of LIHYS protein tertiary structure
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bZIP
SEHEAR K bZIP PRAFAS I Li: 5585 5 Pe: A1 1 5 So - Bk s Ra: BURA ; Eg: A% ; P: BIRAG s Pa: B ; Cs: 48T Bp: H
KesRe: HZ;Cs: j(]ﬁi,Pp VhAL Zj:jliO
The black box represents the bZIP conservative domain; Li: Lagerstroemia indica; Pg: Punica granatum; So: Syzygium oleo-
sum; Ra: Rhodamnia argentea; Eg: Eucalyptus grandis; Pt: Populus trichocarpa; Pa: Prunus avium; Cs: Citrus sinensis; Bp: Betula
platyphylla;Re: Rosa chinensis ; Cs : Cannabis sativa ; Pp : Pyrus pyrifolia ; 7 : Ziziphus jujuba.
K5 RFEYIFPHYS 8 E IR P50 [

Fig.5 Comparison of amino acid sequences of HY5 proteins in different species
e BN
8 Punica granatum XP 0314074561

] 67 Syzygium oleosum XP 030440254 1
_________ 41 ﬁ Eucalyptus grandis XP 010048982 1
99 Rhodamnia argentea XP 0305483491
Carica papaya XP 0218914101

21 : Populus trichocarpa XP 0023086561
Citrus sinensis KAHITE0T41.1
T Ricinus communis XP 002515537 .1
35 Prunus avium XP 0218276501
81 Rosa chinensis XP 0241655101

Pyrus pyrifolia QRR19189.1

I 48 Betula platyphylla AHY20043.1
29 28 E Quercus suber XP 0238932131
—( Cannabis sativa XP 0304952381
29

Ziziphus jujuba XP 015868446 1

0.02
El6 AR HYS ZHEmR T 51 09 i Ak 73 i

Fig.6  Evolutionary analysis of HYS amino acid sequences in different plants
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A and D are bright field; B and E is fluorescence signal; C and F is the merge field.
K17 LiHYS BP9 720 A o
Fig.7 Subcellular localization of LiHYS5 gene
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column, indicating significant difference (P<0.05).
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Fig.8 Anthocyanin content in leaves of Lagersiroemia indica
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Fig.9 Gene expression of LiHY5 gene under

different light treatments
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