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A Corrigendum on

Nanocarrier-mediated RNAi of CYP9E2 and CYB5R enhance susceptibility
of invasive tomato pest, Tuta absoluta to cyantraniliprole

By Ullah F, G G-P-P, Gul H, Panda RM, Murtaza G, Zhang Z, Huang J, Li X, Desneux N and Lu Y
(2025). Front. Plant Sci. 16:1573634. doi: 10.3389/fpls.2025.1573634

In the published article, there was an error in the article title. Instead of “Nanocarrier-
mediated RNAi of CYP9E2 and CYB5R enhance susceptibility of invasive tomato pest, Tuta
absoluta to cyantraniliprole”, it should be “Nanocarrier-mediated RNAi of CYP9A306 and
CYBS5R enhances susceptibility of invasive tomato pest, Tuta absoluta to cyantraniliprole”.

In the published article, there was an error. Throughout the manuscript, the gene name
“CYP9E2, CYP92, and CYP9E22” are wrong. All these three names should be replaced by
the correct name “CYP9A306”. Also, the word “dsCYP9E2/SPc” should be revised as
“dsCYP9A306/SPc”.

In the published article, there was an error in Table 1 as published. In Table 1, the gene
name “CYP9E2” is wrong. It should be replaced by the correct name “CYP9A306”. Also, the
word “dsCYP9E2/SPc” should be revised as “ dsCYP9A306/SPc. The corrected Table 1 and
its caption “Table 1. Primer sequences used for RT-qPCR and dsRNA synthesis”
appears below.

In the published article, there was an error in Figure 2 as published. In Figure 2, the
gene name “CYP9E2” is wrong. It should be replaced by the correct name “CYP9A306”. The
corrected Figure 2 and its caption “Figure 2: Relative expression levels of CYP9A306 and
CYBS5R genes in cyantraniliprole-resistant (CyanRS) and susceptible (SS) strains of Tuta
absoluta. Data presented as mean + SE of the three independent biological replicates. The
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asterisks **** show significant differences at P < 0.0001, based on
Student’s t-test.” appear below.

In the published article, there was an error in Figure 3 as
published. In Figure 3, the gene name “CYP9E2” is wrong. It should
be replaced by the correct name “CYP9A306”. The corrected
Figure 2 and its caption “Figure 3: Phylogenetic and motif
analysis of the CYB5R (a, b) and CYP9A306 (c, d) in lepidopteran
insect species.” appear below.

In the published article, there was an error in Figure 4 as
published. In Figure 4, the gene name “CYP9E2” is wrong. It should
be replaced by the correct name “CYP9A306”. Also, the word
“dsCYP9E2/SPc” should be revised as “dsCYP9A306/SPc”. The
corrected Figure 4 and its caption “Figure 4: Nanocarrier-
mediated RNAi of CYP9A306 and CYB5R genes increase the
sensitivity of the cyantraniliprole-resistant strain (CyanRS) of
Tuta absoluta against cyantraniliprole. (a) Schematic diagram of
nanocarrier-mediated RNA inference. (b) Relative mRNA
expression level of CYP9A306 and CYB5R genes in CyanRS and
SS populations of Tuta absoluta. Data presented as mean + SE of the
three independent biological replicates. (c) The activity of
cytochrome P450 enzyme among CyanRS and SS populations of

TABLE 1 Primer sequences used for RT-qPCR and dsRNA synthesis.

Primer name Forward sequence

10.3389/fpls.2025.1631832

Tuta absoluta. (d) Mortality rates (%) of cyantraniliprole-resistant
strain of Tuta absoluta at 48 h of feeding on dsCYP9A306/SPc,
dsCYB5R/SPc¢, dsEGFP/SPc and DEPC water after exposure to the
LCsp of cyantraniliprole. Different lowercase letters represent
significant differences at P<0.001 level (one-way analysis of
variance (ANOVA) with Tukey’s post hoc test.” appear below.

In the published article, there was an error in Supplementary
Table 1. The gene name “CYP9E2” is wrong. It should be replaced
by the correct name “CYP9A306”.

The authors apologize for these errors and state that this does
not change the scientific conclusions of the article in any way. The
original article has been updated.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Reverse sequence

CYP9A306 CGAGGTGAAAATCATGGCGT CAGTGTCCACCCTTCATCCT
CYB5R CGAGAGCGGGAAAATTGAGG CGACTGTTCTTGGTGACGTC
RPL28 TCAGACGTGCTGAACACACA GCCAGTCTTGGACAACCATT
TaEFlo GAAGCCTGGTATGGTTGTCGT GGGTGGGTTGTTCTTTGTG
dsEGFP TAATACGACTCACTATAGGGAAGTTCAGCGTGTCCGGCGAGG TAATACGACTCACTATAGGGCACCTTGATGCCGTTCTTCTGC
dsCYP9A306 taatacgactcactataggg TCCTTCTTCACGAGTTGGCT taatacgactcactatagggACGTTGAAGGTGGAGGTGTC
dsCYB5R taatacgactcactataggg TCGTGTAGTGAGCAAATCGC taatacgactcactataggg TGTCGTCTTCTTTCGCAATG
5 CYP9A306 CYB5R
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FIGURE 2

Relative expression levels of CYP9A306 and CYB5R genes in cyantraniliprole-resistant (CyanRS) and susceptible (SS) strains of Tuta absoluta. Data
presented as mean + SE of the three independent biological replicates. The asterisks **** show significant differences at P < 0.0001, based on

Student's t-test.

Frontiers in Plant Science

frontiersin.org


https://doi.org/10.3389/fpls.2025.1631832
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org

Ullah et al. 10.3389/fpls.2025.1631832

(a) (b)

/CCYBSRIXM_047113429.1

MCYBSsRy

050091429,y

eate1s?
ss0e203
e !
sates
1800185

11se185

TRUCAGTGTTY

(c) (d)

covPeeza 0s3s249001  3.04€-187 ER 0 EmOomEm
CACYPOEZNM0B3505800 1 1.95€-199 AR 5 EO

CPCYPAIZOMFS74685.1 2.77e-169 am o m

ANCYPA21LC388686 1 2.84¢-190
PoCYPOEZI 000135681 1,07€-174

CYPaA0S 3.5%e-179

%, TACYPIAWTIOQONEN ! 1.97-179
o, “‘,) HCYPIEZDMBTIZIOY g 870179
% GCYPAZSMWSIHR1 1 28e.182

SeCYPOATOKX4AMIT 1 1170164
MSCYPATOTMH346410 1 1.886-180
PoCYPATTGMKT61084 1 7.96e-174
CSCYPOEZDUM 06782751 4.19e-187 *
HaCYPO14PP163253 1 1.60e-194
BmCYPAAZZEFSI5005.1 8.62e-196
BMCYPOE2NM 281811631 3 04e-187

BMCYPAZZNM 0011024642 1.95@-199
BmCYPA22INM_001102464.2

ECCYPAISMWAIZION 2 77e-169
W_awﬂ‘“' PCYPOEZDMOSITSIIAT 2 840-190
BmOYPOE AQCYPOEZN 059201988 1 7 07e-174

MsCYPOEZDM 0301794582 2 230.175
CmCYPOAISFIA21128.1 2.10e-145
HVCYPASGMH236464.1 5.16¢-176 *
CmCYPASOKPO01132 1 1.24e-169 *
OnCYPIEZ)0M 0639691191 1.60@-174

5 ocvrEuEEER1 2210068+ BN 0 EOEEE AN
ocvomsamness1 5450183 +— BB 0 NCEEE  EE

socvedt

Motif Consensus
GAATGGAARGACATGCGBTCNACSYTGAGYCCAGCDTTCACCAGCTCCAA
AGRAAYTGYATTGGTTCAMGRTTYGCBCTBTGCGAGG

Soc,
+ESHH0ZDOLLOEVEIADL
g

GAGCTGRTVAARAAGATCACKGTCAARGACTTYGARYAYTTCCTSGAYCA
GAYGCTGAYGCWGGWTTTGCWACWG THCAAGAATCTRMTGTYGGAAARAA

FIGURE 3
Phylogenetic and motif analysis of the CYB5R (a, b) and CYP9A306 (c, d) in lepidopteran insect species.
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FIGURE 4

Nanocarrier-mediated RNAi of CYP9A306 and CYB5R genes increase the sensitivity of the cyantraniliprole-resistant strain (CyanRS) of Tuta absoluta
against cyantraniliprole. (a) Schematic diagram of nanocarrier-mediated RNA inference. (b) Relative mMRNA expression level of CYP9A306 and CYB5R
genes in CyanRS and SS populations of Tuta absoluta. Data presented as mean + SE of the three independent biological replicates. (c) The activity of
cytochrome P450 enzyme among CyanRS and SS populations of Tuta absoluta. (d) Mortality rates (%) of cyantraniliprole-resistant strain of Tuta
absoluta at 48 h of feeding on dsCYP9A306/SPc, dsCYB5R/SPc, dsEGFP/SPc and DEPC water after exposure to the LCsq of cyantraniliprole. Different
lowercase letters represent significant differences at P<0.001 level (one-way analysis of variance (ANOVA) with Tukey's post hoc test.
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