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Functional analysis of MeF3H,a key gene for flavonoid
synthesis,in cassava postharvest deterioration
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2. Sanya Research Institute, Chinese Academy of Tropical Agricultural Sciences, Sanya 572025, China)

Abstract In order to understand the function of MeF3H in postharvest physiological deterioration (PPD) of
cassava tuberous roots, ‘South China No. 9’ variety (‘SC 9’) was used as the material. The expression of
MeF3H in leaves, petioles, stems, fragility embryogenic callus (FEC), flowers, axillary buds, fibrous roots,
tuberous roots and PPD process were analyzed, and the subcellular localization of MeF3H were
determined. Virus induced gene silencing (VIGS) technology was used to silencing MeF3H, and the effects
on flavonoid content and PPD were analyzed. The results showed that MeF3H was highly expressed in
axillary buds and fibrous roots, and MeF3H was localized in the cytoplasm, the expression of MeF3H and

content of flavonoid in tuberous roots were increased with PPD process. The results of gRT-PCR analysis
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indicated that the silence efficiency of MeF3H was 39% to 67%. Compared with control, the flavonoid

content in the leaves and tuberous roots of silenced plants were significantly decreased (P<<0.05), and

there is a significant positive correlation between MeF3H expression and flavonoid content(P<C0.05). The

degree of PPD was significantly deepened in silenced cassava plants, with a root degeneration rate was

over 50% at 3 d after harvest, while the deterioration rate in control plant was 36.67%. In conclusion, there

is a significantly positive correlation between MeF3H expression and flavonoid content, PPD tolerance of

turberus roots (P<C0.05). Silencing MeF3H gene significantly accelerates PPD occurrence in cassava

tuberous roots.

Keywords cassava; flavonoids; MeF3H; tuberous roots; postharvest physiological deterioration
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Table 1 Primers designed for vector construction, qRT-PCR and sequencing

24 B Em 55" —>3") R 59 (5°—>3")
Name Forward primer(5’—3") Reverse primer (5°—>3")
qPCR-MeF3H GGTTATCCATAGCCACATTC TTACTCCTTCTTCAATCTTCAG

gPCR-Actin

agt tctetgtecagtect
SubN-MeF3H glegieiciglecas

ATGGCTCCTTCCACACTTAC

SubN-sequencing

agtggtctetgtecagtect
VIGS-MeF3H £188 grees

ATGGCTCCTTCCACACTTAC

VIGS-sequencing

TGATGAGTCTGGTCCATCCA

CATGGTCCTGCTGGAGTTCGTG

TGGGCGCTAATTAGTTTACTGCA

CCTCCTACGACCCAATCTCA

ggtctcagcagaccacaagt
TCAAGCAAAGATATCCTCTA

ACCGGCAACAGGATTCAATC

ggtctcagcagaccacaagt
CTTCTCCTCCGGCGGCAAGG

GGTCAAGACGGCTCAACTCTTCA

T NG PR R A

Note: Lowercase letters represent joint sequences.
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DR ol
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solgenomics. net/) " B A MeF3H 3K (Manes.
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300 bp , AR HEHIL K P 51514 (F Do LLSC 9’
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Fig. 1 Expression of MeF3H in different tissues of ‘SC 9’ (a) and subcellular localization (b) of MeF3H
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Table 2 Flavonoids content in the leaves and tuberous roots

of MeF3H-silenced plants g/kg
E H A7 Part
Sample A Leaf PR Root
pCsCMV—NC(NC) 12.71+0.42a 0.78+0.12a

pCsCMV —MeF3H 8.654+0.27b 0.57£0.10b

T i — 3 AR ] /NG 5 B R OR 7R 0.05 K P b 22 5 i 3% .
TR,

Note: Values followed by small alphabets in the same column are

significantly difference at the 0. 05 probability level. The

same below.

R PPD 2 B 1 3% in 5, 78 W0 55 1 K5 B
) 2R (0 BE A5, 7R 55 3 KBk 5096 A B AR BG4
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)
N, ;/f.‘t‘Lf

B4 KZEMeF3H BB (a) RIFTEREK (D)
Fig. 4 MeF3H silenced plant (a) and control plant (b)
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Fig. 5 PPD observation of MeF3H silenced plants and

control plants (NC)
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Table 3 Percentages of root discoloration in MeF 3H-silenced plants %
PR i R Ja W] /d Time after harvest
Root Sample 0 1 3 5
pCsCMV—NC(NC) 0 6.17£1.05b 36.67+8.82b 29.33£8.65b
pCsCMV —MeF3H 0 11.00+1.92 a 53.33+12.74 a 68.67115.97 a
PPN o MeF3HUUBRG , i K HAR v 26 B I &5 4 1 1

MeF3H 16 K 2 M 28 K 2 4 W b & % &,
MeF 3H 5 v 76 41 il it , MeF3H 3 N 6 15 & X AR
F IS R A S B AR Y RE RS [R] () ZE K T O T T

EN R YR PPD R E B E MR, 76 R 5 647
55 3 RHAR ML 5096 iy T R BUIE B . MeF3H 3%
R ik B 5K YR PPD it 7 2 W3 A, H
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