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Effect of carbon monoxide on growth and triterpenoid production in Betula
platyphylla suspension cells
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College of Life Sciences of Northeast Forestry University, Harbin 150040, China

Abstract: Objective To analyze the effect of carbon monoxide (CO) on the growth of Betula platyphylla suspension cells and
triterpenoid production. Methods  CO donor hematin of 5, 10, 20, and 30 pmol/L were added to eight-day-old B. platyphylla suspension
cells, and the change of triterpenoid content and gene expression of FPPS, LUS, CAS1, CAS2, and B-AS related to the triterpenoid
synthesis were analyzed by chemical colorimetry, high performance liquid chromatography and real-time PCR, respectively. Results CO
treatment did not have a significant effect on dry weight of B. platyphylla suspension cells except for 2—8 d at 20 umol/L and 30 umol/L
CO treatment. CO treatment also did not have a significant effect on pH value and malondialdehyde content except for 30 pmol/L CO
treatment. CO treatment significantly increased the content of triterpenoid, betulin and oleanolic acid. the content of triterpenoid, betulin
and oleanolic acid were the highest after 1 d at 30 pmol/L CO treatment, 4 d at 10 pmol/L CO treatment and 2 d at 10 umol/L CO treatment,
which was 1.3, 1.5, and 4.2 times of the control, respectively. Triterpenoid production in B. platyphylla suspension cells induced by CO
was further confirmed by key enzyme genes of FPPS, LUS, CAS1, CAS2, and B-AS related to the triterpenoid synthesis by RT-PCR.
Conclusion CO treatment could effectively enhance the triterpenoid production in B. platyphylla suspension cell culture.
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Table 1
triterpenoid biosynthesis in B. platyphylla

Primer sequences of key enzyme genes of

R AR 5IFSI (5°—37)
FPPS 1E[f): CCGCGGGATCTCTGTCATTGA
S 5): CCAAGGGTGCAGGCAAGAAAT
LUS 1EA): ATTGGGGGATTGCTACACCTACG
I GTCCACACCTTGCTTTGGCTTGA
CASI 1E[f]: CAGATGGCTCTTGGTATGGATC
J2 I AACATAGCCCATCCAGTATTGAC
CAS2 1E[f]: TCCTATCCCTGGTTGGAGTTG
S [6]: GATACCAAAGCAATCATTGAAG
B-AS 1E[f: CTGCTCAGTTCCTTCAAGTC
S 6): TTGCCCATGCAGTATGTACC
TU 1E[H): TCAACC GCCTTGTCTCTCAGG

J2 5 TCAACC GCCTTGTCTCTCAGG
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8- %
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“Fon 5 R ARG B EKT (P<0.05), T
“refers to a significant level compared with control group (P < 0.05), same

as below

1 CO By EHERZMARIEF R pH BRI
Fig. 1 Effect of CO on pH value in suspension cells of B.
platyphylla
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CO Ab3E 4 d WA S AR, 737l N [E]AT HEZH I 1.6

0.12 QOCcK £25 umol-L™" g1 10 pmol-L™"
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Fig. 2
suspension cells of B. platyphylla

Effect of CO on malondialdehyde content in
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3 CO X EH#EEFHIAE SOD 1 CAT Bg/E A/
Fig. 3 Effect of CO on SOD and CAT enzyme activity in
suspension cells of B. platyphylla

1.6+ 1.6 % 1.4 f%; T CAT EEIEMEAE 30 umol/L CO
AbFE 2 d ISR KA, 43 R IE Y 1.2 %
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CO AbFEf 0.5~8 d PIXT it & R 2 Z ERE i ;
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P 4~8 d I AT R B K.
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Fig. 4 Effect of CO on dry weight of suspension cells of B.
platyphylla
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Fig. 5 Effect of CO on triterpenoid content and its key enzyme gene expression in suspension cells of B. platyphylla
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