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Abstract: Cassava is an important food crop and economic crop in the world. Tetranychus urticae is one of the important
alien invasive pests and one of the four major cassava pests in China. Breeding and utilization of mite resistant varieties
is an important means to realize green integrated pest control. The exploitation and utilization of secondary metabolites
with mite resistance function and their regulation genes can effectively breed mite resistant varieties in crops. Flavonoid
play an important role in plant defense against phytophagous pests, however, there is little knowledge about the function
of flavonoid pathway genes in cassava resistance to mite. Based on this, this study used mite-resistant and
mite-susceptible cassava cultivars were used to analyze the flavonoid pathway genes related to plant insect resistance
and to analyze the difference of gene expression after mites fed for 1 d and 4 d, respectively. The results showed that,
compared with before those mites fed, the relative expression of CHS PGT1, F3H, FLS LAR, C3'H and CYP93B_16
genes in the cassava cultivars of BREAD, SC9 and BAR900 showed a trend of first decreasing (1 d) and then increasing
(4 d) to the levels before the mites feed (0 d), while the relative expression of the above genes in the mites-resistant
cassava cultivars C1115, SC9 and Myanmar showed a trend of first significantly increasing (1 d) and then decreasing (4
d). However, they were all significantly higher than those of the levels before the mites feed (0 d). Further comparison
of the differences in the expression of the flavonoids synthesis pathway gene in the mites-resistant and sensitive tapioca
cultivars before and after mites was infested, it was found that after the pest of the two-spotted spider mites was harmed
for 1 d, the expression of CHS PGT1, FLS and C3'H in the mites-resistant cassava cultivars was significantly higher
than that in the sensitive mites cassava varieties. Correlation analysis showed that the expression of the four genes was
significantly and positively correlated with cassava mite resistance. Before mites (0 d) and 4 days after mites infestation,
the expression of the above genes in mites-resistant cassava varieties was generally higher than that of the tapioca cul-
tivars. The results speculated that mite-resistant cassava cultivar could activate flavonoid pathways to defend T. urticae
infestation. This study would lay a theoretical foundation for further elucidating the molecular mechanism of cassava
resistance to mite, and for breeding and creating mite-resistant cassava cultivars.

Keywords: Tetranychus urticae; mite-resistant and mite-susceptible cassava cultivars; flavonoid pathway; gene expres-
sion
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Flavonoid biosynthesis pathway in cassava
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Tab. 1 Primers used in this study

S FEPRE SR 51 (5'-3") B GRS RN
Gene Gene ID Primer sequence (5'-3") Tm/C Product size/bp
CHS MANES_03G150000 F: GGTGGTCCAGCCATTCTCG 60.7 171
R: GGTGGTGACTTTCCCTTCCTC 59.9
PGT1 MANES_18G104600 F: GCATACTCCTCAACAAGCCTAA 57.6 172
R: CGAAAGACAACCAGCACCAGAA 60.3
F3H MANES_02G104700 F: TTATCCATAGCCACATTCCA 58.9 133
R: CCTTGCTCATCTTCCTCCT 59.2
FLS MANES_18G074900 F: GTTCAAGGTCTTCAGGCTTCTAG 60.3 113
R: TACTTTCCGTTGCTCAATATCTC 60.9
C3H MANES_08G063400 F: TAGATTCCGATGCTACGCC 56.2 150
R: CGATGTCGATCAGCCAACT 56.2
LAR MANES_06G072400 F: ACGGTTGATTCAGGAGTATGG 56.6 94
R: TTCCGAAGGGTGATTATTGTT 56.6
CYP93B_16 MANES_04G030000 F: GAATGGGCACTCGCAGAA 56.9 174
R: CATAGGGATTGGTGGGTGTAG 57.2
Actin XM_021777064.2 F: GAAGTCCTGTTCCAACCATCT 54.4 154
R: AACCACCGCTAAGCACTATGT 64.4
" S 4-A = 0d
1.3 #iEabiE 2 =14 .
K H Excel Fil Gradphad Prism {4178 HE q:; 3l =44 a
() C
TR, i ] SPSS Statistics 24 FAF 31744 2 a b
5 2t
50T, SR Duncan’s 1 & i 2= 04 T 508 (Rl 1) 2 5
N . \ b b
FHE, R BRI A ICE S M ((Person’s cor- = T :, 2R
. . N A c
relation analysis ) J7 {73 B 5 X 2 35 2 AR 2 5 R g
e N e = 0
W96 FE B AR OCHE , ol AR SO TERIEAR E  Bread SC205BAR900 C1115 SC9 Myanmar

EFR PO, BTSSR R, b A
B AR C1115, SC9 Fil Myanmar Fit 856 3 45 5043 51
K 12.50., 26.60 Fl 14.40, B4 A2 5 Fh Bread .
SC205 F1 BRA90O 1) 4 3 45 55371 24 95.40.93.60
1 95.702%,

2 HER55H
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aAh (B 2B ), dE— At Hr R (LA
1 d J& Btk o ﬁﬁﬁ) 5% 5 CHS BL P Al AH XS

ik &5 OK 5 R BTE E 2IE A 2 (r=0.8684,

P=0.012 ).

hFh Cultivar
g, B = Bread
2 4 = 5C205
) a = BAR900
E 3r = C1115
B ab =a Myanmar
T‘j 2k = SC9
P a
aa a
% 1h b b b2
= LIS I 1Y
“+=
™
0
S 0 4
lingLE] Tlme/d

A BRSSP R R L B W TS [F )

sl [0 B X Rk AL . AN RNS FRER IR 22 57 B3 (P<0.05 ).

A: Changes of gene expression in various cultivars before and after

mite infestation; B: Changes of gene expression between cultivars

at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).

B2 WEWEAEHNE. RE&AMH CHS
ERREETWK
Fig. 2 Changes of CHS gene expressions in different cul-
tivars at different time before and after mite infestation
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A: Changes of gene expression in various cultivars before and after

mite infestation; B: Changes of gene expression between cultivars

at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).

B3 WEMEAERME. REAFH PGT1
Fig. 3 Changes of PGT1 gene expressions in different
cultivars at different time before and after mite infestation
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A: Changes of gene expression in various cultivars before and after

mite infestation; B: Changes of gene expression between cultivars

at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).
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Fig. 4 Changes of F3H gene expressions in different cul-
tivars at different time before and after mite infestation
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A: Changes of gene expression in various cultivars before and after
mite infestation; B: Changes of gene expression between cultivars
at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).
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Fig. 5 Changes of FLS gene expressions in different cul-
tivars at different time before and after mite infestation
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A: Changes of gene expression in various cultivars before and after

mite infestation; B: Changes of gene expression between cultivars

at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).

Bl 6 HWERRAREE. AEMEF LAR
HEEREETK

Fig. 6 Changes of LAR gene expressions in different cul-
tivars at different time before and after mite infestation
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w2 IR 3Rk AR AL, R RS AR R R 22 5 B 3 (P<0.05 ),

A: Changes of gene expression in various cultivars before and after

mite infestation; B: Changes of gene expression between cultivars

at the same time before and after mite infestation. Different lower-
case letters indicate significant difference (P<0.05).
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Fig. 7 Changes of C3'H gene expressions in different cul-
tivars at different time before and after mite infestation
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