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Heme oxygenase ( HO) is the rate-limiting enzyme in the process of heme catabolism which is
ubiquitous, sensitive, and highly active . This paper reveals the BpHO expression pattern in signal
induction and regulation of secondary metabolism, in an attempt to lay the foundation for the study of
gene function in metabolic regulation of birch. In our previous research, the HO gene has been cloned
from birch ( Betula platyphylla ), named BpHO. The molecular structure of BpHO was analyzed by
bioinformatics software. Abiotic stress by cadmium (Cd) , salt (NaCl) and low temperature (4 °C ), and
signal induced by sodium nitroprusside ( SNP) and salicylic acid ( SA) were used in the study. The
expression patterns of BpHO induced by abiotic and signal induction were analyzed. Bioinformatics
analysis showed that BpHO is 855 bp, and contains the complete ORF, encoding 284 amino acids
( Genebank ID;KJ197335). BpHO is an unstable hydrophobic protein, which does not possess signal
peptide and the transmembrane ability either. The alpha helix, extension chain and random coil are
distributed throughout the protein. Molecular evolution analysis results showed that the genetic distance of
BpHO gene between birch and grape species is relatively close. The gene heredity distance is farther with
soybean, Kidney bean and pea, explaining the far genetic relationship with them. Abiotic stress results

indicated that BpHO gene expression levels varied with abiotic stress time with fluctuations, but after 6 h
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treatment BpHO gene for four abiotic stress treatments were up-regulated, indicating BpHO genes are

responsive to abiotic stresses. The results suggest that the signal induced by exogenous NO regulates

transcription expression of BpHO and the synthesis of heme oxygenase. Salicylic acid is also involved in

expression of BpHO. Salt, low temperature, heavy metal, and cadmium stress can promote the expression

of BpHO, while the response patterns differ.

Key words Betula platyphylla; BpHO ; bioinformatics analysis; abiotic stress
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Fig. 1 Analysis of hydrophilic /hydrophobic BpHO gene in birch
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Fig.2 Prediction and analysis of BpHO protein
transmembrane domain in birch
2.3 BEARCZHGSEMEHTENS S5

BpHO & 11 & i 45. 07% 1% o-12 JiE ( Alpha
helix) .9. 86% F{J3E{#14% ( Extendedstrand ) 1 45. 07%
TG KR U 2 1l ( Random coil ) B4 R , I H 4 F

BAEHE3) . mal i, BpHO HHE AR E
NAFEEH,

2.4 SEBFIILERSGHERE

XF BpHO Z R 78 A T[] U507 1) Lok 44 2
RGHALR (K 4) o Blast X HXTZ5 RN 1 Pis,
#15H BpHO & H ¥ 3, 5 F R ( Populus
K &, ) % (Vitis vinifera ) . W] A
( Theobroma cacao ) |, &t ¥ ( Citrus sinensis ) 1 B JJR
(Ricinus communis ) “5 4 Fh v i [R) 5 2 11 )5 1 A LG
BAR RS

trichocarpa ) |

&1 HO EEFII5H b EIRELS

Tab.1 HO gene sequence homology with other species

S BT

Species Accession No.

XM_007202348.
XM_002285156.

AR Prunus persica
W% Vitis vinifera
w1 Theobroma cacao
HHRE Citrus sinensis

XM_007013383.
XM_006475777.
XM_004287271.

1

1

1

1

H4F Fragaria vesca 1
XM_002324619. 2
1

1

2

1

B Populus trichocarpa
XM_002524448.
XM_004150814.
XM_003522859.
XM_007138250.
AF276228. 1

BERR Ricinus communis
HN Cucumis sativus
KHE Glycine max

SR K. Phaseolus vulgaris

Wit Pisum sativum

X A543 5 BpHO R —8tk:
Alignment score Consistency with BpHO protein/%
806 84
729 83
770 83
736 82
681 82
659 81
650 81
673 80
618 80
596 79
560 78
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Fig.8 Expression pattern of BpHO after salicylic acid treatment in birch
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