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Abstract: [ Objective ] Floral induction is an important physiological process in higher plants from vegeta-
tive stage to reproductive growth. Photoperiod is one of the important environmental triggers of flowering,
and the CONSTANS (CO) gene is a key regulator of this pathway in the model plant Arabidopsis thaliana.
Mango (Mangifera indica 1.) is one of the world’s important woody plants, known as “the king of tropical
fruits”. Two mango cultivars were used in present study with different flowering habits. ‘SiJi’ blossoms
several times a year and ‘ZiHua  blossoms once a year. Off-season production of mango has been
achieved successful by using ‘SiJi’ and much more income has been obtained by farmers. The molecular
mechanism of different flowering habits in mango remains unclear. In present study, a MiCO gene of man-
go was cloned and its bioinformatics and genetic evolutionary relationships as well as the expression pat-
tern were analyzed. The results would provide scientists with a basis to further reveal the function of CO

gene on flowering regulation in mango .[ Methods JAll materials were collected from the 8—year—old ‘SiJi’
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and ‘ZiHua’ trees grown in the park of College of Agriculture, Guangxi University. The mature leaves
were used for gene cloning. Young stems, young leaves, flowers, mature leaves and the fruits of the 7 d, 50
d and 90 d post full flowering of ‘SiJi’ were used for studying on the expression patterns of different orga-
nizations. Mature stems, mature leaves and young stems of ‘SiJi’ and ‘ZiHua  were used for analyzing
the expression patterns of a year. All the materials collected were immediately stored at =80 °C. Total
RNA was isolated using hot—borate method, and quantified at ODa and ODasy. The RNA quality was veri-
fied using agarose gel electrophoresis (1.2%). The single— stranded ¢cDNA was synthesized using a Re-
verse Transcriptase M—M kit (TaKaRa, Dalian, China) with the primer AUP1. In the previous studies, the
full-length sequence of MiCO gene from mango was obtained from the data of transcriptome sequencing.
A pair of specific primers based on the full-length sequence of CO was designed and used for gene clon-
ing by amplified the mixed ¢cDNA of ‘SiJi’ and ‘ZiHua’ by RT—-PCR respectively. The sequence amino
acids, molecular weight and isoelectric point prediction were analyzed using software BioXM?2.6. The simi-
larity of the nucleotide and the domain structure prediction were analyzed by online NCBI BLAST pro-
gram. The multiple alignments analysis of CO amino acids was performed using software Clustal W and a
phylogenetic tree was computed using MEGA 4.0 software according to the neighbor—joining method. In
addition, the expression characters of MiCO in different tissues and annual cycle expression were ana-
lyzed by quantitative real-time PCR respectively. All primers used in this study were designed by Primer
5.0 software. [ Results ] Sequence analysis showed that the full-length cDNA sequence of MiCO gene from
both ‘SiJi” and ‘ZiHua’ were 1 150 bp with an open reading frame (ORF) of 966 bp, encoding 322 amino
acids with a theoretical isoelectric point of 5.8. The protein molecular weight of MiCO of ‘SiJi’ and ‘Zi-
Hua’ were 35.30 ku and 35.22 ku respectively. The conserved domain of MiCO had two B—box motifs
near by the N—terminal and a CCT domain was near by the C—terminal. Phylogenetic tree indicated that
both MiCO proteins of mango belonged to the first group of CO proteins family, and had the closest rela-
tionship with AtCOL4 (NM_122402) of Arabidopsis thaliana. Alignment analysis revealed that only four
nucleotides and three amino acids differences were found between ‘SiJi’ and ‘ZiHua  sequences with
more than 99% homologous. qRT-PCR showed that the MiCO gene expressed in all the tested tissues but
the expression level was different. High expression level of MiCO was observed in young leaves, flowers
and the fruits in early developmental stage, while low expression level was observed in mature leaves and
young stems. In addition, the qRT=PCR results indicated that MiCO expressed unlikely in different tis-
sues as well as different cultivars in the annual cycle. The expression level of MiCO in ‘SiJi’ was highest
in the young stems, while lowest in the mature stems. The expression level of MiCO in ‘ZiHua’ was high-
est in the young stems in March to June, while the highest expression level was observed in mature leaves
in July to March of the next year. On the whole, the expression level of MiCO gene was highest in the flow-
ering transition period, and another small peak of the expression appeared in May to June of the next year.
[ Conclusion]In this study, MiCO gene was cloned from ‘SiJi” and ‘ZiHua’ and they were conservative in
both nucleotide sequences and amino acids sequences although several differences existed in ‘SiJi’ and
‘ZiHua’ with different flowering habits. In addition, the expression level of MiCO gene was much higher
in the flowering transition period than that in any other period. The results implyed that the function of
MiCO gene might be related to the flowering transition in mango.
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Table 1 Primer sequences and purpose
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Primer name Primer sequences(5’-3") Primer purpose

AUP 1 GGCCACGCGTCGACTAGTAC(T)18 Wi’ 55 For cDNA synthesis
Co ATGGCGTCTAAGCTATGTGAC 4K T For full length
3side GGCCACGCGTCGACTAGTAC

Cou CGGTGTCGTCAACTTCTTTG PEIGRE R SYBR %

Cod TTCATTTCAGGGCCATCTTC SYBR real-time PCR
Actinlu CCGAGACATGAAGGAGAAGC

Actinld GTGGTCTCATGGATACGAGCA

qActinlu CCCAAGGCTAACAGAGAGAAGATG BEGE it TagMan TR 5115
qActinld ATCACCAGAATCCAGCACAATACC TagMan real-time PCR
ProbeActin FAM-CCAGGCCGTTCTGTCTCTCTATGCCA-TAMRA

qCO TCTGGTGAACGACCACTGCTT

qCO GACGATGACGACGATACACTATGAC

Probe CO

FAM-ACCTGGATTTCTCCGGCCCCAA-TAMRA
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ATGGCGTCTAAGCTATGTGACTCGTGCAAATCCGCCACGGCCACTCTGTTCTGCCGGGLG

M A 8 K L ¢ I 8 € K 8 A T A T UL F C R A
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The variable sites between SiJi and ZiHua were marked by box.
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Fig. 1 The full length sequence and deduced amino acid of MiCO gene from Mangifera indica ‘SiJi’
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_: MiCO" PUZEAT" Mangifera indica (HQ585995)
MiCO" 46 Mangifera indica (FJ719767)

_: AtCOL4 I IT Arabidopsis thaliana (NM_122402)
PtCO ERA Populus trichocarpa (XM_002324900)

MdCO2 3¢ Malus domestica (AF052585)

_: MdCO1 35 M. domestica (AF052584)
PpCO /KEEME Prunus persica (EU939303)

 — AtCO #IFEIT A. thaliana (NM_121589)

L ACOL3 #IRISF A. thaliana (NM_201801)
AtCOLS5 IRIFF A. thaliana (AY081541)

— ALCOL1 $FGFT A. thaliana (NM_121590)

L— AICOL2 #UF5TF A. thaliana (NM_111105)
AtCOL14 BT A. thaliana (NM_128910)

L AtCOLI5 #IFIF A. thaliana (NM_102570)

AtCOL13 #IFFJT A. thaliana (NM_130356)
AtCOLY $UFEST A. thaliana (AB023039)

_: AtCOL10 IEGIF A. thaliana (NM_117613)

AtCOL11 #IRIT A. thaliana (NM_113084)
_: AtCOL12 $FGFF A. thaliana (NM_130356)

AtCOL6 IFIFF A. thaliana (NM_106047)

_I: ALCOL16 BIFFF A. thaliana (NM_102355)

AtCOL8 $#IFTF A. thaliana (NM_111644)

_I: AtCOL7 #IFIIT A. thaliana (NM_103803)

1k
Group |

EHRES
Group Il

ERES
Group Il

MiCO* Al MiCO® 2» BT DU AT A0 464 1) MiCO R H
MiCO"and MiCO" represent CO protein from M. indica ‘SiJi’ and ‘ZiHua’ respectively.
B2 TEYHFH MICO ZEARESH

Fig. 2 Phylogenetic tree of MiCO proteins from various plants
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1. Young stem; 2. Flower; 3. Young leaf; 4. Mature leaf; 5—7. Fruit of
7,50 and 90 days after full flowering,
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Fig. 3 The expression patterns of mango MiCO gene

in different organs
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Fig. 4 The expression patterns of MiCO gene during annual periodicity
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