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Abstract ;: The expressions of genes and enzymes related with carotenoid metabolic pathway in the storage roots
of cassava swelling and mature periods was validated using white cassava SC6068 ,yellow cassava SC9 , purple-leaf
and yellow cassava BGM019 and pink cassava Mirasol as research materials. HPLC method was used to detect the
changes of B-carotene contents. qRT-PCR and Western blot methods were applied to analyze the expressed changes
of the genes and proteins regarding carotenoid pathway, respectively. In the present study, SC6068 was used as a
control , the results showed that in mature period the SC9 and BGMO19 carotenoid biosynthesis pathway genes PSY2
and LCYB expression was significantly higher than swelling period (P < 0.05). On the contrary, the degradation
genes CCDI and NCED3 was significantly lower than swelling period. During the mature period ,the Mirasol carotenoid
biosynthesis genes PSY2 and LCYB was down-regulation and the CCDIand NCED3 was up-regulation (P <0.05)
which was the one reason resulted in carotenoid content change. These data regarding the analysis of the gene

expressions related with carotenoid metabolic pathway of storage roots in swelling and mature periods, will be helpful
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to understand the mechanism of B-carotene accumulation. Furthermore , the Western blot results showed that there

was no correlation relationship between B-carotene accumulation and ascorbate peroxidase, glutathione reductase,

FeSOD and HSP70. However, their expression was significantly differed during swelling and mature periods

(P<0.05).

Key words: cassava storage root; [-carotene contents; carotenoid metabolic pathway; gene expression;

protein expression
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Table 1 The real-time quantitative PCR primer for carotenoid biosynthetic pathway associated genes
BEH 2 LIS TS
Genes name Upstream primers Downstream primers
Actin TGATGAGTCTGGTCCATCCA CCTCCTACGACCCAATCTCA
DXS GACCGAGATGTAAAGCCAGA CGCACCAGTGGACAAGATAC
DXR ATATGCTTTCCCCTGCTGA GCTGCCCCAAAATCCTT
PSYI CCGACGAGACGGCCATT CATAGGATTAGGTAGTGGAAGCAATTTA
PSY2 GCAGCATCAAGCATATCAAAGG TGGGAAGCAAGGTTGGAAGA
PDS CGTGAATTTAGCCGGACTTC GCTTTGCATGCCAATTGTTG
ZDS TGATAACATCAGTGCCCGTTGT CCTCCGTCTTAGTGGCAAACA
HYD TGGCACGTTGGCAATGG TTGTACACGATGGTCTTGTTCACA
CCDI GGAGGTAGAGAAGAAGCAAGGAAA TCACCTCCACGATCGGAACT
LYCE GACAGAGTCGACCCAAGGAATC CTTCCATACTTTCTTCCGCTTACC
LYCB CTAGTTGCTCGGCCTGGAGTA CTTAATCTAGCCACCATCCTTTCC
ZEP CCTACTGTGACCGAATCAAATG AAAACCAGCCCGCCAAT
NCED2 GAGGGATTGCTTGCAGATACG CAAATAAAAAACGAACCCAGAAAAA
NCED3 TGGGATGGTTCATGCTGTCC TATCCCAGAGTGGCCATGGA
OR ACTGAGCTTGTCCGGTTCTC CAAAATCCAGCGGCGTTA
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Fig.2 B-carotene content of four cassava lines in different periods
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mature periods in different cassava varieties ( lines)
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Fig.4 Carotenoid associated enzymes expression during different periods in four cassava lines
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