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Identification and Expression Pattern Analysis of BBM Family
Genes of Phyllostachys edulis

XU Ruotong, ZHOU Mingbing*
(Bamboo Industry Institute, Zhejiang A&F University, Hangzhou 311300, China)

Abstract BBM (BABY BOOM) transcription factors have important roles in inducing plant somatic
embryogenesis, promoting cell proliferation and regeneration, and improving the efficiency of genetic
transformation, and are often applied to improve the efficiency of plant genetic transformation. With the
employment of the bioinformatics, this study identified the BBM family members of moso bamboo, and analyzed
the phylogenetic relationships. The promoter regulatory elements, physicochemical properties of encoded proteins,
gene structures, amino acid conserved sequences of proteins, positions in chromosomes, and their protein secondary
and tertiary structures were analyzed; the expression pattern of moso bamboo BBM family members in different
tissues and callus regeneration process was analyzed by real-time quantitative RT-PCR. A total of six BBM family
genes were identified in Phyllostachys edulis, which were distributed on six different chromosomes. The BBM

protein of moso bamboo encodes 486-699 amino acids, and its isoelectric point ranges from 6.31 (PeBBM?2) to 8.92
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(PeBBM?3). Secondary structure prediction of BBM proteins showed that irregular coiled and a-helices accounted for
up to about 80%. The phylogenetic tree showed that the PeBBMs were all clustered in the AP2 family, indicating that
the BBMs of moso bamboo belonged to the AP2 family. The results of subcellular localization prediction showed that
most of moso bamboo BBM proteins were located in the nucleus and the rest in the cytoplasm. Cis-acting element
analysis indicated that the transcriptional expression of moso bamboo BBM might be associated with abiotic stress,
light response and transcriptional regulation. Real-time quantitative RT-PCR results showed that there was tissue
variability in the expression of the PeBBM gene, indicating that different members of the gene family played different
roles in the growth and development of moso bamboo, with PeBBMs having the highest relative expression in callus
regeneration process. It was hypothesized that PeBBMs might be involved in the process of moso banboo regeneration

process. The results of this study laid a certain foundation for the in-depth study of the function of BBM family genes

in moso bamboo.
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2.2 EMBBMZHEAGHUKBIES 5 RIS, SRRE R 1P, H A s 24~ )
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#*1 EMBBMERFEKIRT-qPCR5|4)
Table 1 Specific primers for RT-qPCR of BBM genes in P. edulis

BEN 4 B FENID ST 5(5—3") T C /RS
Gene name Gene ID Primer sequence (5'—3') Product length /bp
PeBBM1 Ph02Gene09470.t1 F: CCG TAATCG TGG GAG CCATCAAC 65 142
R: GTC TCAATG TCG CCG ACCAACTC
PeBBM?2 F: GAA GTG GGA CGC CGT TGA GAAC 65 116
Ph02Gene29833.t1
R: GAA GGA GAG GCA CGG AGT TGA
PeBBM3 F: GAA GTG GGA CGC CGT TGA GAAC 65 117
Ph02Gene47535.t1
R: GGA AGG AGA GGC ACG GAGTTG A
PeBBM4 F: GGC TCT CGC TCT CCATGAACA TG 65 155
Ph02Gene06628.t1
R: ACT GCC ACC GCC ATC ATC CTT
PeBBMS F: GAGAGC ACC TCG TCG GAG AACA 65 245
Ph02Gene42801.t1
R: CTT GCT GCC TTG TCC TCC TTG TC
PeBBM6 F: AGC ACC GCCACC CAGAACTT 65 230

Ph02Gene27330.t1
R: CCACCG CCAACCAGACAATCTC

2 EMBBMZRiEEERLEAFFIHIELER
Table 2 Physicochemical properties of proteins encoded by BBM gene family in P. edulis

B4R HHEID AIERHH 7> ¥ &/kDa LR A4 E b SN A
Gene name  Gene ID Amino acid number Molecular weight /kDa  Isoelectric point ~ Subcellular localisa- ~ Structural do-
tion main analysis
PeBBM1 Ph02Gene09470.t1 693 73 056.02 6.25 Nucleus AP2
PeBBM?2 Ph02Gene29833.t1 699 73 059.88 6.31 Cytoplasm, nucleus ~ AP2
PeBBM3 Ph02Gene47535.t1 486 51740.95 8.92 Cytoplasm, nucleus ~ AP2
PeBBM4 Ph02Gene06628.t1 661 69 676.08 5.52 Nucleus AP2
PeBBMS5 Ph02Gene42801.t1 677 71757.48 6.14 Nucleus AP2
PeBBM6 Ph02Gene27330.t1 551 59 120.35 6.06 Nucleus AP2
PessM] |———HEBH-HH —awe EBi GEEBiEEs ° o
PeBBM2 -+ — e — D58 e
PeBBM3 -——HHH—008 —§— -0 88 0 Mot 1
reBEM4 HEB—HHH—DG —— a5 .M"‘f”
PeBBMS |HI———H- 8 - G B
PeBBM6 ———-H——— ol s—: 1 —Es{e @ Moiiro
% 1000 2000 3000 4000 5000 6 0%),0 e Mmf“
B Motif 6
Bl ETBBMZREEE L
Fig.1 Structures analysis of BBM gene family in P. edulis
R3 EYPeBBMER _RLEM T
Table 3 Secondary structure analysis of PeBBM proteins in P. edulis
HAATK o-BRE/ %% - E/% TEAH/% ToRIN A /%
Protein name a-helix /% B-sheets /% Extended strand /% Disordered regions /%
PeBBMS5 22.01 2.66 14.03 61.30
PeBBM3 27.37 4.73 12.76 55.14
PeBBM2 28.90 2.86 12.16 56.08
PeBBM4 23.90 3.18 13.01 59.91
PeBBM1 31.17 4.18 12.70 54.95

PeBBM6 27.95 5.08 13.25 53.72
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Fig.2 Prediction of tertiary structure of the BBM proteins in P. edulis
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Fig. 3 Evolutionary tree of BBM family in P. edulis, Arabidopsis, Squamata, canine rose, maize, soybean and Oryza sativa
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Fig.4 Location information of cis-acting regulatory elements identified in the promoter region of BBM gene family in P. edulis
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Fig.5 Chromosomal location of BBM genes from P. edulis
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A: heart leaf; B: callus of type 1; C: callus of type 2; D: stem; E: root; F: bud; G: callus regenerating plants; H: shoots regenerated from callus; I: roots
regenerated from callus.
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Fig.6 Samples of real-time fluorescent quantitative RT-PCR
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Fig.7 Gene expression patterns of BBM genes in different tissues of P. edulis
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