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@ Obj. 2: Develop Discriminating Doses

Diagnostic
dose

Al Pesticide LC85 LC99 2xLC99 |
spinetoram Delegate 25WDG 28.22 47.18 94.35
spinosad Entrust 2SC 62.91] 110.62 221.24
malathion Malathion 57% 204.01 261.79 523.58
carbaryl Sevin 4F 8168.50( 20636.00] 41272.00
lambda-cyhalothrin  {Warrior I 2.08CS 14.315|  54.592 109.18

Baseline Probit Bioassays
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@ Collection sites — 2014-2017
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@ Collection data

Coll. No. founding

Year state Region Orchard Mgmt. date females

2014 WA Orondo AU Conv 10/4/2014 199
2014 WA Brewster GL Conv 11/4/2014 95
2014 WA Royal City RZ Conv 11/10/2014 237
2014 WA Malaga SN Conv 9/16/2014 138
2014 WA Stemilt Hill SH Org 10/27/2014 113
2014 WA Rock Island SC Conv 10/2/2014 106
2015 WA Orondo CC Conv 7/14/2015 164
2015 WA Orondo CO Org 8/17/2015 145
2015 WA Malaga SE Org 7/20/2015 140
2015 WA Rock Island SC Conv 7128/2015 69
2015 OR Hood River MC Conv 7131/2015 135
2015 OR Dallesport DP Conv 9/4/2015 125
2015 CA Brentwood BW Org 11
2015 CA Tracy TC Conv 9
2016 OR Dayton ST Org 7/14/2016 94
2016 WA Brewster HA Conv 9/2/2016 68
2016 WA Prosser OB Conv 9/9/2016 561
2016 CA Brentwood BW Org 30
2016 CA Tracy TC Conv 18




@ Obj. 4. Screen SWD from multiple districts

Delegate Entrust Malathion Sevin Warrior
State Year OrchardRegime 5.04 oz 11.82fl oz 6.99fl oz 34.4 gt 5.61fl oz
lwa | 2014 [au  [conv 100 100 100 100 100
GL Conv 100 100 100 100 100
RZ Conv 100 100 100 100 100
SN Conv 100 100 100 100 100
SH Org 100 100 100 100 100
WB  [Conv 100 100 100 100 100
2015 |cY Conv 100 100 100 100 100
SC Conv 100 100 97 100 %
SCrep |Conv 100 100
cY Org 89 100 100 100 100
CYrep |Org 99
SN Org 100 100 100 100 100
DP Conv 100 100 100 100 100
| 2016 [HA  [conv 100 100 100 100 100
OB |cConv 100 100 100 100 100
lcA | 2015 [Bw  |org 100 100 100 100 100
TC Conv 91 97 90 100 100
| 2016 [BWw  |org 100 98
TC Conv
GL Conv 100 100 100
GN 100
loR | 2005 [HR fconv. | 1200 | 100 | 1200 | 100 | 100 |

| 2016 [sT  lorg | 1200 | 100 | 1200 | 100 | 10 |




@ Obj. 5. Correlate results from discriminating dose and genetic studies

* RNA sequencing of SWD strains collected from WA, OR, CA
e Screened with diagnostic dose
 Compared field strains to the reference population (published genome of SWD)

m Collection Location |Collection Date |Up-regulated |Down-regulated
Brentwood, CA  7/1/2015 867 1374

Tracy Tracy, CA 9/10/2015 690 1696
(O E\i ) B o1\l Bray’s Landing, WA 7/14/2015 743 1331
o\ 0o 10 -8 Bray’s Landing, WA 8/17/2015 767 1754
Senseney Stemilt Creek, WA 7/2015 776 1726
S ENTH N1 -W Rock Island, WA 7/28/2015 544 1552
Dallesport Dallesport, WA 9/3/2015 1392 2264
\Y [o7:\;:{ZeXels];\"A Hood River, OR 7/30/2015 1063 2008




A

Correlate genomic data with diagnostic dose bioassays

Strain  Cypl2a4 Cypl2b2 Cypl2cl Cypl2dl-d Cypl8al Cyp28cl Cyp28dl Cyp30lal Cyp304al

0.54

BT
cYy 0.94 -0.60 -0.74 -0.78

-0.55 -0.96 -0.57 -1.03  -0.79
DP -0.65 -1.12 -0.77 089  -060  -138  -121
HR -0.45 -0.91 -0.58 -0.51 -1.11 -0.68
SN -159  -0.76
- -0.94 1.08

-0.46 -0.85 -0.73 -1.28  -055
Strain  Cyp305al Cyp308al Cyp309a2 Cyp3llal Cyp312al Cypdacl Cypd4adl Cyp4dl Cyp4dl4
BT -0.60 -0.80 -0.64 -0.75 &
CcY -0.89 -1.50 -0.73 0.70 1.45
cYo -0.63 -0.95 -1.50 -0.91 .
DP -1.08 -1.48 -1.65 -1.21
HR -0.96 - -0.94 -1.47 -0.93
SN 1.16
- -0.45 -1.26 - -0.75

-0.43 -1.09 -0.56

Strain  Cyp4d20 Cyp4d8 Cyp4gls

Cyp4pl Cyp4p2 Cyp4s3 L, "a13 Cyp6ald Cyp6a20

BT -0.66 -1.82 0.77 -0.50 0.58
cY -1.39 -2.05 -0.56
cYo -0.97 -1.28 -0.49 -0.95 -0.68
DP -0.88 - -0.85 057 -154 -0.80 V)
HR -0.66 072  -0.64 -1.71
SN -1.33 -1.17 0.64 -0.71

-0.81 1.01 -0.75

-1.23 0.61 -0.53
Strain  Cyp6a22 Cyp6a23 Cyp6d4 Cyp6d5 Cypbwl Cyp9b2 Cyp9cl Cyp9hl  Est-6
BT -1.12 1.12 0.72 -0.61 -0.55
cY -0.94 1.09 -1.17
cYo 0.75 0.67 -0.79
DP -0.55 -0.57 0.69 077 127 -1.00
HR 0.76 -0.87 -1.09 -0.80
SN -0.64 0.73 0.72 -0.54
- -0.64 0.78 0.59 -0.65

-0.74 0.83 -0.92
Strain  Est-Q GstZ2  o-Estl  o-Est2 a-Est3  a-Est8
BT -0.93
cY -1’57
DP 078 -0.85 144 071 -0.77
HR -1.33  -0.82 -0.43
SN

1.00

1.46

Gene expression indicative
of metabolic resistance, viz.,
upregulation of detoxification
enzymes or reducing cuticle
penetrability

Single nucleotide variants
(SNVs) that confer target-
Site resistance

Cyp312al is a cytochrome
P450 gene whose
expression level is reduced
by roughly 10-fold in the SC
(Washington) and TC
(California) populations

Chui & Zalom, unpublished



Questions?
-l This work was supported by Oregon
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