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Effect of cold stress on expression characteristic of gene families of ginsenoside
biosynthesis pathway
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Abstract: Objective To investigate the effect of cold stress on the three gene families (PgHMGR, PgSSs, and PgSEs) of the ginsenoside
biosynthetic pathway, and to explore the mechanism of genes response to cold stress and find the key genes. Methods The cold stress
treatment was performed by selecting 3 weeks fresh callus which placed in the 5 ‘C refrigerator, and harvested after 0, 0.5, 1, 2, and 3 d
treatment for further analysis, were recorded as CK, D1, D2, D3, and D4, respectively. Results The expression of PeHMGR1 reached 1.3
times compared to the control group at D3 period, and the expression of PeHMGR?2 reached the peak at D1 period, which was 3.8 times of the
control group; the expression of PgSS1 was 1.7 times of the control group (D3 period); and the expressions of PgSE2 and PgSE1 were 6.9 and
6 times higher than those of the control group, respectively. There was no significant change of the expression of PgSS2, PgSE3, and
PgHMGR3. Conclusion The gene families of ginsenoside biosynthesis pathway positively response to cold stress treatment, and
PgHMGRI1, PeHMGR?2, PgSS1, PgSE1, and PgSE2 may be the key family genes when Panax ginseng callus response to cold stress.
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Table 1 Sequences of primers for real-time RT-PCR

GILYEA S ]l KERFFR S

actin EI8 514 5°-GAAAAGATTTGGCATCACACCT-3’ AY907207
KA 514: 5°>-TCGGCTTGAATAGCAACATACAT-3’

PgHMGR1 M54 5-TTGGATTGAAGGGCGAGGAAAG-3’ GQ455990
KA 514): 5>-CAGCAACAGCAGAACCAGCAAG-3’

PgHMGR2 EM514): 5°-CGCCTGATAGTTGGGACATTCTC-3 JX648390
K I514): 5°-GCTGATTTATGCTTTTGGGGAAC-3

PgHMGR3 ER54): 5°>-TGTGACAGGTATCTCTGGAAAT-3’ GU565097
K 54): 5°>-CCATGTTAAGCTCTACAAGGGC-3’

PgSS1 E514): 5°-AACCCTGTCCAAAAGGAAATCA-3’ AB115496
KI5 514): 5°-TGGGGTTCTCACTGTTTGTTCA-3’

PgSS2 E 514 5°-TCTGGAGCCCTGACCACTAAA-3’ GQ468527
K 514): 5°>-GCAAAACCCAATCACAGGCT-3’

PgSE1 E514): 5°-GAGAGAGTTGTAGATAGAGAGAGAGAAA-3’ AB122078
K 514): 5°>-TGATCAATGAGCAGAGCTTCCA-3’

PgSE2 ET514): 5°-ATCATCTATTTAATTCATGGAACTCGA-3’ FJ393274
8514 5°-CCAGCACCACCTTTTTTCTCTCT-3’

PgSE3 EA514): 5°>-GGCATTGTAGAGAGAGAGACGTGA-3’ AB003516

A5 14): 5°>-GCAGAGCGCTAGCTTCCATAAA-3’

— CK
S DI

AR ik B

3k

PEHMGRI

XAt TP<0.01 ""P<0.001, T
"P<0.01 "P<0.001 vs control group, same as below
1 REMBTASEMGELR S PgHMGR £ E R iEMAEN
Rirg
Fig. 1 Relative expression levels of PEHMGR gene under
cold stress of P. ginseng callus
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Fig. 2 Relative expression levels of PgSS gene under cold

stress of P. ginseng callus
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Fig. 3 Relative expression levels of PgSE under cold stress

of P. ginseng callus
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