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Characterization of biomass and expression of genes involved in
starch accumulation among different cassava varieties (lines)

QIN Qiong-yao'?, LU Cheng?, CHEN Xin?, SUN Yu-fang?, WANG Wen-quan?*
(1. College of Agronomy, Hainan University, Haikou 571101, China;

2. Institute of Tropical Biosciences and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China)

Abstract Biomass accumulation and expression of genes involved in starch accumulation in 11 different cassava
varieties (lines) including SC205, SC5, SC8, Arg7 . Rayong9, KU50,91,R3,17Q.FB-1 and FB-4 were used to study the
characteristics of biomass accumulation and the correlation between them by the means of field test and statistical
analysis, quantitative real-time PCR and Pearson correlation coefficient analysis. The results showed that: the chlorophyll
content,net photosynthesis ratio, dry matter content of storage root and expression level of tested genes at three
developing stages exhibited significant difference among various varieties (lines) ; FB-1, SC5, SC8, KU50, SC205 and
Rayong9 displayed higher bioaccumulation and storage root yields at tuberous root mature stage; The chlorophyll
content reached its peak and displayed significantly positive correlation with net photosynthesis ratio at enlargement
stage,but no significant correlation with yield and other physiological index. Correlation analysis indicated that the
expression level of MeAGPST ( formation stage) and MeGBSS1 (formation and enlargement stage) have significantly
positive correlation with the dry matter content of storage root (enlargement stage), and the expression level of
MeSBE2 . 2 has significantly positive correlation with the dry matter content of storage root in mature stage.
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Table 1 Primer sequences of the target genes for analyzing expression level

£ RS TSI

Gene Sense primer Anti-sense primer
MeSuSyl 5'-GGTTTACCAACGTTCGCTACT-3' 5'-GGATATCTTGTCCCAGTGAGG-3'
MeAGPSI 5'-AGCAGCGAGGGAAACTGATG-3’ 5-TCAAAACAAGAACAGGGCTGGA-3'
MeGBSSI 5'-GGACCCTGGACCCAAACTATC-3' 5'-TGCTCCAGGGACCAACTTCAG-3'
MeSUTI 5-CTCTCTTTGTCATGGT-3' 5'-TTGGCTCTCTTTGCGGTCA-3’
MeSBE2. 2 5'-GATTTGCTGCTCAGGACACAG-3' 5-TCCATAATAACGTGACTTGCCAAAG-3'
Actin 5'-CCTTCGTCTGGACCTTGCTG-3' 5'-CAAGGGCAACATATGCAAGC-3'
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Fig. 1 Changes in the chlorophyll content of different cassava varieties (lines)

in three different growth stages
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Fig.2 Comparison of net photosynthesis rate in leaves of
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Table 2 Correlation analysis on the chlorophyll content with net photosynthesis rate in leaves
HOLABURGRIIE D G R URE D Ht G 8 3 (ORI
miH Net photosynthesis rate Net photosynthesis rate Net photosynthesis rate
Project (Tuberous root (Tuberous root (Tuberous
formation stage) enlargement stage) root mature stage)
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2R R (PR KD —0.055 0.739" 0. 140
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(Tuberous root mature stage)
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Note: ** Significant at the P<Z0.01; % Significant at the P<C0. 05. The same as below.
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Fig. 3 Changes of dry matter content of cassava varieties (lines) at three different stages
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Fig. 4 Changes of plant dry matter accumulation of cassava varieties (lines)
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Table 3 Correlation analysis on the relative expression of starch synthesis-related genes with dry matter percentages

T B A CHAR I )

Dry matter content

SR IN

Gene expression quantities

(Tuberous root enlargement stage)

T4 B AR CHAR )
Dry matter percentage

(Tuberous root mature stage)

MeAGPSI (M #IE B

Tuberous root formation stage)

MeGBSSI (BRI ni

Tuberous root formation stage)

MeGBSSI (H8 1% K

Tuberous root enlargement stage)

MeSBE2. 2 (M3 iU

Tuberous root mature stage)

0.767 0.611

0.861" 0.583

LTS 0.556

0.417 0.755™

e AHOCEHEISE] 0. 01 B 3E K5« AHSCHEIAE] 0. 05 B3 K.

Note: ** Significantly different at the 0. 01 probability level; * Significantly different at the 0. 01 probability leve.
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