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Four conference calls R]"/L"8-,.968-*%$T"

W-*N-,?'
M/_mAJ+ " <INRET™

Focus
P*5-*96*2"+Z%+,*-0"-U-,+*+$$"/L"1/(")0-$$6 9-./*"-*7"95-*2+$

<INR;T

(N2N$%'
‘W-*N-,?"

<INR=T
<I="RIT

Group Mode of Action Hyperlinked References
Acetylcholinesterase (AChE)
1 P [Fukuto TR Environmental e
inhibitors
Salgado VL, Schnatteter d Holmes KA, L H 2l B
Wioatel M- iy Vor Ve, Wepeim, o I R A‘ P Understanding Insecticide Resistance
[Chen L. Durkin KA and Casida JE, inobuty ol Insecticide Resistance Action Committee The key to effective insect resistancemanagement W irac-online.org
5190 (2006).
. is itimportant to minimise resistance?
3. Wh it rtant t t ?
| Zhao X, Salgado VL, Yeh JZ and Narahashi T, Differential Acti f Fi il and Diele B or sometimes.
o e e o e o Rorvest St
20 TTRCEAS o Gt Sk OB TS, Gomes, A0, cotsn s
‘consultants and crop protection professionals with a guide o the selection of acaricides and by metabolic resistance mechanisms are very diffcut o discover.
Grolleau F and Sattelle, DB, Sir of BDN
) 15531642 (2000, arpven
) GABA-gated chloride channel ~[2AM 116331682 preventis
antagonists. N N
| Hainz| D and Casida JE, Fipronil insecticide: with 1. What is Resistance?
the label recommendafion for that pest species. 4. Resources and further links
Hosie AM, Baylis HA, A
912 (1995). ttd o * Comprehensive listof targel ste resistance mutations.
2. How does resistance arise?
: ? Reviewon ool sad st
| Cole LM. Nicholson RA and Casida JE, Action of Phenylpyrazole Insecticides at the Ll etal 2007 Ann Rev of Entom 52:231
e <Exanptesof enavousiampaion o
. Fray etal 2014, Pest Manag Sci 70
Steichen JC, Rocheleau TA, Aronstein K and Roush RT, A sing expression of detaxifying proteins. ‘Wang etal J.Econ Entom 97 2067
! ; , . Examples o i et o esncn
'mse‘nmémswme Vontas et al. 2007, Insect Mol. Biol., 16315
[ Davies TGE, Field LM, Usherwood PNR and Wiliamson MS, DDT, Pyrethrins, Pyreth}
3

Soderund DM, Pyrethoic e Major Mechani of R 1ce
Altered Target-Site
Selection pressure can lead to survival of insects possessing

amodified insecticide binding site or modified expression of
the target protein. Mutation of a single or multiple amino acid
residues can dramatically reduce insecticide potency at the
binding site, which can be passed on to the offspring.

Altered Metabolism

All insects have enzymes to detoxify naturally occurring
foreign materials. Enhanced/ altered/ amplified enzyme
systems can metabolize or degrade insecticides before they
can have a toxic effect. Enzymes systems include: Esterases,
cytochrome Pyss, glutathione-S-transferases, peroxidases,

ABC transporters
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Factors contributing to Resistance

Behavioural Changes

Wodification In Insect behaviour o minimize contact so as to
avod lethal effects of an Insecticide. This factor tends to be
more of a contributing factor rather than an independent
resistance mechanism.

Altered Transport/Penetration

Changes to insect cuticle, stomach lining or intemal barriers
(membranes protecting organs) can prevent or siow the
absorption or penetration of insecticides. These factors tend
to be more of a contributing factor rather than an independent
resistance mechanism.
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cation for afidopyropen was approved by the IRAC MoA WG and the IRAC
tructure (relative to pymetrozine and pyrifluguinazon) and lack of cross -
pyropen will be added to the MoA Classification Scheme once a registration is

ted in Appendix 6 of the Scheme (pending regis tration)
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MoA Classification Updates
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MoA Poster & Website Updates
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Major Mechanisms of Resistance

Altered Target-Site

Selection pressure can lead to survival of Insects possessing
amodified Insecticide binding site or modified expression of
the target protein. Mutation of a single or multiple amino acid
residues can dramatically reduce insecticide potency at the
binding site, which can be passed on to the offspring.

Altered Metabolism

All insects have enzymes to detoxify naturally occurring
foreign materials. Enhanced! altered/ amplified enzyme
systems can metabolize or degrade Insecticides before they
can have a toxic effect. Enzymes systems include: Esterases,
cytochrome Pys, glutathione-S-transferases, peroxidases,
ABC transporters
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Factors contributing to Resistance

Behavioural Changes

Modification in insect behaviour to minimize contact so as to
avoid lethal effects of an insecticide. This factor tends to be
more of a contributing factor rather than an independent
resistance mechanism.

Altered Transport/Penetration

Changes to insect cuticle, stomach lining or internal barriers
(membranes protecting organs) can prevent or slow the.
absorption or penetration of insecticides. These factors tend
to be more of a contributing factor rather than an independent
resistance mechanism.

Website Upgrade
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Mode of Action Classification Update

Mode of Action Classification of Afidopyropen as Sub-
group 9D - Pyropenes

A 9D sub-grouping MoA classification for afidopyropen was approved by the IRAC MoA WG and the IRAC
Executive based onits unique structure (relative to pymetrozine and pyrifluquinazon) and lack of cross -
resistance to pymetrozine. Afidopyropen will be added to the MoA Classification Scheme once a registration is

achieved. At the momentitis listed in Appendix 6 of the Scheme (pending regis tration)
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New Additions to Website

MoA reference document
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Acetylcholinesterase (AChE)
inhibitors

Fukuto TR Mechanism of action of organophosphorus and carbamate insecticides. Environmental Health Perspectives 87:245-254 (1990).

GABA-gated chloride channel
antagonists

Salgado VL, Schnatteter S and Holmes KA, Ligand-gated chloride channel antagonists (fiproles), in Modern Crop Protection Compounds 2nd edition, ed. by Kramer W, Schirmer U, Jeschke P and

Witschel M, Wiley-VCH Verlag, Weinheim, pp. 1283-1305 (2012).

Chen L, Durkin KA and Casida JE, Structural model for_-aminobutyric acid receptor noncompetitive antagonist binding: Widely diverse structures fit the same site. Proc Natl Acad Sci 103:5185-

5190 (2006).

Zhao X Salgado VL, Yeh JZ and Narahashi T, Differential Actions of Fipronil and Dieldrin Insecticides on GABA-Gated Chloride Channels in Cockroach Neurons. J Pharm Exp Ther 306:914-924

(2003).

Grolleau F and Sattelle, DB, Single channel analysis of the blocking actions of BIDN and fipronil on a Drosophila melanogaster GABA receptor (RDL) stably expressed in a Drosophila cell line. Br J

Pharm 130:1833-1842 (2000).
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Sodium channel modulators

Davies TGE, Field LM, Usherwood PNR and Williamson MS, DDT, Pyrethrins, Pyrethroids and Insect Sodium Channels. IUBMB Life 59:151-162 (2007).

Soderlund DM, Pyrethroids, knockdown resistance and sodium channels, Pest Manag Sci 64:610-616 (2008).
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MoA WG Activities

Establishing “comment period” for changes to existing MoA classifications
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