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Abstract: Lignin serves a crucial defensive function in cassava’s resistance to harmful organisms. Among the genes
involved in lignin biosynthesis, shikimate hydroxycinnamoyl transferase (HCT) and caffeoyl coenzyme A-O-methyltr-
ansferase (CCoAOMT) are of particular importance. Yet, their specific roles in cassava’s resistance to the insect pest P.
marginatus remain to be fully elucidated. To elucidate the anti-insect defense mechanisms of cassava against P. margi-
natus, we conducted comparative studies using insect-resistant cultivar C1115 and susceptible cultivar KU50. Life table
analysis revealed significant cultivar-dependent effects on pest developmental biology. Specifically, C1115-fed females
exhibited significantly prolonged developmental duration (38.50 days in C1115 vs. 28.86 days in KUS50), significantly
reduced fecundity (221 eggs in C1115 female vs. 331 eggs in KUS50 female), and significantly shortened adult longevity
(4.30 days in C1115 vs. 8.83 days in KU50). Notably, population growth parameters demonstrated significant compre-
hensive suppression in C1115 cohorts: net reproductive rate (R,=224.13 in C1115 vs. 330.67 in KUS50), intrinsic growth
rate (r,=0.10 d”' in C1115 vs. 0.12 d"' in KU50), and finite growth rate (=1.11 d"' in C1115 vs. 1.12 d"" in KU50).
Furthermore, extended generation time (7=50.25 in C1115 vs. 49.98 days in KU50) and doubling time (Dt=6.44 in
C1115 vs. 5.97 days in KU50) were observed, indicating multilevel inhibition of pest population dynamics by C1115.
Molecular characterization showed progressive downregulation of lignin biosynthesis genes HCT and CCoAOMT
post-infestation in C1115. Although both cultivars exhibited suppression patterns, C1115 maintained significantly lower
expression levels (52.99%, 66.81% of KU50) and enzymatic activities (74.42%, 73.91% of KU50) across timepoints.
Using Spearman correlation analysis, it was found that both HCT and CCo4AOMT gene expression levels and the activity
of their encoded enzymes were negatively correlated with cassava resistance to P. marginatus. This suggests that the
downregulation of these two genes may affect lignin accumulation in cassava leaves and the level of insect resistance
defense responses. This study has laid a solid preliminary work foundation for in-depth analysis of the molecular

mechanisms by which lignin regulates cassava’s defense responses against P. marginatus
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Tab. 1

Candidate gene primers for lignin synthesis pathway

FEH Gene 519 7% (5'-3") Primer sequence (5'~3") B KR T/ C 1Y Product size/bp
HCT F: GACCTTGTGGTGCCGAGATTC 61.7 137
R: CGTCCAGCCATCGGATAGAAC 61.9
CCoAOMT F: CTGGGTCTGCCTGTTATCC 54.9 201
R: CACTCCTCCAACTTTCACTAA 52.1
Actin F: GAAGTCCTGTTCCAACCATCT 544 154
R: AACCACCGCTAAGCACTATGT 64.4
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Fig. 1 Development cycle of P. marginatus feeding on the
leaves of the resistant and susceptible cassava varieties
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Fig. 2 Feeding on the leaves of cassava varieties that are
resistant or susceptible to infection affects the lifespan and
reproductive capacity of female adults of P. marginatus
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Tab. 2 Life parameters of P. marginatus feeding on resistant and susceptible cassava varieties
i Foft IR N B R JE PR3 AR S FRE AT ) (]
Variety Ry ru/(d7) A(d™ T/d Dyd
Cl1115 224.13+2.95° 0.10+0.0058° 1.11£0.0065° 50.25+0.44" 6.44+0.06
KU50 330.67+2.03° 0.1240.0102* 1.1240.0115% 49.98+0.51° 5.97+0.10°

E: FAIAR/NG FREFRRZF B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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A: The gene expression levels of resistant and susceptible varieties at different time points before and after the damage of P. marginatus;
Different lowercase letters indicate significant difference (P<0.05). B: The ratio of gene expression levels between resistant and susceptible
varieties at the same time before and after the damage of P. marginatus; * indicates significant difference (P<0.05), ** indicates extremely
significant difference (P<0.01), ns indicates no significant difference.
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Fig. 3 Changes in HCT gene expression levels in resistant and susceptible varieties of
P. marginatus before and after damage at different time
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A: The gene expression levels of resistant and susceptible varieties at different time points before and after the damage of P. marginatus;
Different lowercase letters indicate significant difference (P<0.05). B: The ratio of gene expression levels between resistant and susceptible
varieties at the same time before and after the damage of P. marginatus; ** indicates extremely significant difference (P<0.01), ns indicates
no significant difference.
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Fig. 4 Changes in CCO4OMT gene expression levels of resistant and susceptible varieties before and after
damage by P. marginatus at different time
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A: Enzyme activity of resistant and susceptible varieties at different times before and after damage by P. marginatus; Different lowercase
letters indicate significant difference (P<0.05). B: Enzyme activity ratio between resistant and susceptible varieties at the same time before
and after damage by P. marginatus; * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01), ns
indicates no significant difference.
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Fig. 5 Changes in HCT enzyme activity in the leaves of cassava before and after resistance and
susceptibility to P. marginatus damage
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A: Enzyme activity of resistant and susceptible varieties at different times before and after damage by P. marginatus; Different lowercase
letters indicate significant difference (P<0.05). B: Enzyme activity ratio between resistant and susceptible varieties at the same time before
and after damage by P. marginatus; * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01), ns
indicates no significant difference.

B6 KRRFEHMAEHR. BAERIEH HHE CCOAOMT BFMHEWL
Fig. 6 Changes in CCOAOMT enzyme activity in the leaves of cassava before and after
resistance and susceptibility to P. marginatus damage
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SR DEST KU, HILIATHEN C1115
AT g g ivE 5 B S AR R & A
M) 2 F A fE , KRBT G S H 5 A
PRI ) 2 SR R T 3 S i L Bl A e Y i
R, MU ME RR8 W3 BOE AR TR & i
BRIk, JRaF Ao R 70 F R A A i) AR Il
HIHE— 0% . B E P AR g &
B, o AP A OSSR R F T B, AR AR
RIA R, A5 4R R a5 5 A I P AT U R
WU 2P i fp 3 DR AR Sk R AR B A i3
PRt ik, AR IHA T 2 AR 4 R rho 1 DORR, HOR
Y W 25+ mT A 3% B A 4 K EL ( Nilaparvata
lugens Stal. ) FIWC X 2R A 2EE , HUE R KIRRE
1% o YAO %5143 o i A o A 28 50 b A TR % 45 K
KEESFE MePAL6 W33k, WERFRMNM R ARTE
i, FEOHABURTE R R, RBTR G A
PR b e e Si DR -t g i 2 L3RR T -2 i VR 1Y
AR ME, BIN, GDERFI-like it 352 (2 #EAR
FEIF R BUR & B S L I HCT . PAL 55 1)
Fik, FEORBR SR, I ETREAY XK
A AS T ( Verticillium dahlia Kleb. ) BIHiPER,
TERZ AT A RS o HCT Rl CCoAOMT
e U W] R 28 K T 2 AR i e S AL A 4k, 5%

Wi G/S BUAJRER Hfl, PR A i R i J3E R o A
AR AE PO, SETIE S X 2 MR R
ik, HR T EDHUERFR C A KE ( Glycine max )
HiMiseLk . ( Heterodera glycines Ichinohe. ) 7 2%
W ( Camellia sinensis L. ) X} & IR + & FF &
( Agrobacterium tumefaciens Smith ) *® | F K ( Zea
mays L.) 1855 ( Puccinia sorghi Schw. ) V4
W EAENEF A RIS . SR, WA IFFE R AR
YT AR 5T 3R 5 i PR RE 4 v HOW A AR Y
POMEAF o R ik D 20 4 i BR 0 52 CCoAOMT6
BEPN WL 2 MR R BA (S B G BY)
Pl Tk, SO i T R, X AN TR 0 A B
PR PERESR Y CCoAOMT F V63235 i 3 A
LWETE (Medicago sativa L. ) $EF 04 )] H
B 15 L ALA ( Fusarium oxysporum Schltdl.) J&,
PRI AR TR A P B R N S it SR R 7,47-
SRS (57 ) KA SY R ERR, Jfae
RO T ARSI CCoAOMT T
PR FIR AL S W R R 5N R A R S 1
SHUREEUIHEET ol 0, S BT
HCT, CCoAOMT ¥Ifge XA & LYt
PERERE Sy, BARSCE T RE SAEY A . F
HFRRA K SR, HAETH ORI HCT 8
CCoAOMT FihAn 3 WA T XT3 (4 17480 5 1 14
PHCHGE . AWFFERI, RIKF R FER, X
2 AN PR A R T e K H G B P it R T L R
HORZE SRR X B E RRAR, JF HPTHROR
C1115 AR A IR RE TR, FAT T4 DU A i o
AR TR PR & AN HCT J2 CCoAOMT,
FEEA TR IIRER AR SO A ] R, A
TR T AJITS By i i A4 4

A AR BT LA o 0 AR T Ky iy
B 5 EAIEIRON, LA TR A A G A
HCT, CCoAOMT HJFRiBRFH NI, KHEMIX 2
AIEA AT BE S AR Z ST G, Mk B
) 7r T UESE , 5 SIS fU0E i e B A T B R ik
R Bk 2 ANEEL, IR AR BTR S H A
e Ak, JUHGEST . ORGP T R AL AR
b, R EIERAE HCT, CCoAOMT {EAZE SR A
JRF5 i P Y 2 T D RE SR A LS AR A
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