Supporting Information Results 1: SegAPASS Evaluation Results for Nicotinic Acetylcholine
Receptor a1 Subunit

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2323 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01
Query Protein: nicotinic acetylcholine receptor alphal subumit Sorted By Taxonomic Group: CLASS
Query Accession: NP_001091690.1 Common Domains: 1
Ortholog Count: 110 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %: 33.12
BLAST Version: 2.10.0 Show Only Eukaryotes: Y
Software Version: 4.1
Level 1 Visualization - Primary Report
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Report Settings
Sorted By Taxonomic Group: CLASS
Show Only Eukaryotes: Y

Report Type: Primary

E-value: 10.0
Species Read-Across: Y

Cut-off %: 22.72
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Neurotransmitter-gated ion-channel ligand binding domain
Level 2 Visualization - Primary Report

Level 2 Query Protein Information

SegAPASS ID: 2323

BLAST Version: 2.10.0

Ortholog Count: 110

Protein and Taxonomy Data: 06/08/2020

Query Domain: (21) pfam029031,

Query Species: Apis mellifera
Query Accession:




Level 3

Selected Amino Acids Level 3 Template Protein Information
STR. 78E,140K,170W,220Y 2215, 227Y

SegAPASS ID: 2323
Template Species: Drosophila melanogaster

Template Protein: [NP_524481 2] nicotinic
acetylcholine receptor alphal, isoform A

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0
Software Version: 4.1

Level 3 Visualization

Total Makch
Paetizi Maxh . Susceptible Yes

; P ;1
{lj Nota Match . Susceptible No |

Drosophila melanogaster

Apis mellifers

Apas cerana

Apis flocen
Habropoda labonosa
Dsexia bicorssa bucoenss
Osmia hignara
Bombus bafarius

Bombus Tancosverenss neascnoss
Bombus vosnesenskii

Bombus terrestnes

Megaclule rotuncats

Dufourea novasaegliae

Bombus mgatiens

Nomia melanderi

Eufiiesca mexucans

Mezalopta genalss
Apss dorsata

Ceratiza calcarata




’ Final Decision Summary Report

Level 1 Susceptible
(Y/N)

Species

Level 3 Amino
Acids (Y/N)

(21) pfam02931,
Neur_chan_LBD,
Neurotransmitter-

Level 3 Template

gated ion-channel

ligand binding
domain
Apis mellifera nicotinic p 4 Y Drosophila Y
acetylcholine melanogaster
receptor alphal
subunit
Apis cerana acetylcholine Y Y Drosophila % 4
receptor subunit melanogaster
alpha-like 1 isoform
X2
Apis florea acetylcholine Y Y Drosophila Y
receptor subunit melanogaster
alpha-like 1 isoform
X2
Habropoda laboriosa PREDICTED: Y Y Drosophila Y
acetylcholine melanogaster
receptor subunit
alpha-like 1 isoform
X3
Osmia bicornis acetylcholine Y Y Drosophila Y
bicornis receptor subunit melanogaster
alpha-like 1 isoform
X1
Osmia lignaria acetylcholine D '§ 2 & Drosophila X
receptor subunit melanogaster
alpha-like 1 isoform
X1
Bombus bifanus acetylcholine ¥ Y Drosophila ¥
receptor subunit melanogaster
alpha-like 1
Bombus acetylcholine Y Y Drosophila > 4
VanCouverensis receptor subunit melanogaster
Dearcticus alpha-like 1
Bombus vosnesenskil acetylcholine Y Y Drosophila ¥
receptor subunit melanogaster
alpha-like 1
Bombus terrestris acetylcholine X Y Drosophila > §
receptor subunit melanogaster
alpha-like 1
Megachile rotundata PREDICTED: A X Drosophila Y
acetylcholine melanogaster
receptor subunit
alpha-like 1
Dufourea PREDICTED: 54 X Drosophila 2 4
novaeangliae acetylcholine melanogaster
receptor subunit
alpha-like 1 isoform
X1




Bombus impatiens acetylcholine Drosophila
receptor subunit melanogaster
alpha-like 1 isoform
X2
Nomia melanderi acetylcholine Drosophila
receptor subunit melanogaster
alpha-like 1
Eufriesea mexicana PREDICTED: Drosophila
acetylcholine melanogaster
receptor subunit
alpha-like 1
Megalopta genalis acetylcholine Drosophila
receptor subunit melanogaster
alpha-like 1
Apis dorsata acetyicholine Drosophila
receptor subunit melanogaster
alpha-like isoform
X7
Ceratina calcarata acetylcholine Drosophila
receptor subunit melanogaster

alpha-like isoform

X1




Supporting Information Results 2: SegAPASS Evaluation Results for Nicotinic Acetylcholine
Receptor a2 Subunit

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2323 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01
Query Protein: nicotinic acetylcholine receptor alpha2 subunit Sorted By Taxonomic Group: CLASS
Query Accession: ATE70260.1 Common Domains: 1
Ortholog Count: 228 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %:21.23
BLAST Version: 2.10.0 Show Only Eukaryotes: ¥

Software Version: 5.0

Level 1 Visualization - Primary Report
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Sorted By Taxonomic Group: CLASS
Species Read-Across: Y
Cut-off %: 25.58
Show Only Eukaryotes: Y
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Neurotransmitter-gated ion-channel ligand binding domain
Query Accession: AJE70260.1

Ortholog Count: 227

Level 2 Query Protein Information

SeqAPASS ID: 2323

Protein and Taxonomy Data: 06/08/2020

Query Domain: (21) pfam02931,
BLAST Version: 2.10.0

Software Version: 5.0
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Level 3

Selected Amino Acids Level 3 Template Protein Information

100W,241Y 242P.248Y SeqAPASS ID: 2323
Template Species: Drosophila melanogaster
Template Protemn: [NP_524482.1] nicotinic
acetylcholine receptor alpha2, isoform A
Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0
Software Version: 5.0

Level 3 Visualization
Total Match

Partial Match . Susceptible Yes
Not a Match . Susceptible No
& B

Scientific Name

Drosophila melanogaster

Apis mellifera

Apis florea

Apis cerana

Aps dorsata

Habropoda laboriosa

Bombus vosnesenski

e————S

Bombus bifanius

Bombus mmpaniens

Bombus terrestns

Osmia bicorms bicornis

Nomi:a melanden

Eufriesea mexicana

Dufourea novasanghae

Osmia lignana

Megachasle rotundata

Megalopta genalis

Ceratina calcarata

Melipona quadrifasciata




| Final Decision Summary Report |

Species

Level 1 Suscepfible
(Y/N)

(21) pfam02931,
Neur_chan_LBD,
Neurotransmitter-

Level 3 Template

gated ion-channel

ligand binding

Level 3 Amino
Acids (Y/N)

domain
Apis mellifera nicotinic ¥ b 4 Drosophila Y
acetylcholine melanogaster
receptor alpha2
subunit
Apis florea acetylcholine Y Y Drosophila Y
receptor subunit melanogaster
alpha-L1
Apis cerana acetylcholine Y Y Drosophila Y
receptor subunit melanogaster
alpha-L1 isoform X1
Apis dorsata acetylcholine Y Y Drosophila Y
receptor subunit melanogaster
alpha-L1 isoform X2
Habropoda laboriosa PREDICTED: Y Y Drosophila Y
acetylcholine melanogaster
receptor subunit
alpha-L1
Bombus vosnesenskii acetylcholine Y Y Drosophila Y
receptor subunit melanogaster
alpha-L1 isoform X2
Bombus acetylcholine ¥ '8 Drosophila Y
VanCOUVErensis receptor subunit melanogaster
nearcticus alpha-L1 isoform X2
Bombus bifarius acetylcholine Y Y Drosophila ¥
receptor subunit melanogaster
alpha-11 isoform X2
Bombus impatiens acetylcholine Y b 3 Drosophila Y
receptor subunit melanogaster
alpha-L1 isoform X2
Bombus terrestris acetylcholine Y X Drosophila % 4
receptor subunit melanogaster
alpha-L1 isoform X2
Osmia bicomis acetylcholine Y Y Drosophila Y
bicornis receptor subunit melanogaster
alpha-L1
Nomia melanden: acetylcholine Y 4 Drosophila Y
receptor subunit melanogaster
alpha-L1
Eufriesea mexicana PREDICTED: Y ] Drosophila Y
acetylcholine melanogaster
receptor subunit
alpha-L1
Dufourea PREDICTED: Y Y Drosophila ¥
novaeangliae acetylcholine melanogaster
receptor subunit




alpha-L1 isoform X3

Osmia lignaria acetylcholine Drosophila
receptor subunit melanogaster
alpha-L1 isoform X2
Megachile rorundata PREDICTED: Drosophila
acetylcholine melanogaster
receptor subunit
alpha-L1
Megalopta genalis acetylcholine Drosophila
receptor subunit melanogaster
alpha-L1 isoform X1
Ceratina calcarata LOW QUALITY Drosophila
PROTEIN: melanogaster
acetylcholine
receptor subunit
alpha-L1-like
Melipona Acetylcholine Drosophila
quadrifasciata receptor subunit melanogaster

alpha-L1

10




Supporting Information Results 3: SeqAPASS Evaluation Results for Nicotinic Acetylcholine
Receptor 1 Subunit

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Query Accession: AAYS7897.1
Ortholog Count: 296

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0

Software Version: 5.0

Query Protein: nicotinic acetylcholine receptor betal subumnit

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2323 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01

Sorted By Taxonomic Group: CLASS
Common Domains: 1

Species Read-Across: Y

Cut-off %: 23.01

Show Only Eukaryotes: ¥

Level 1 Visualization - Primary Report
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Report Settings
Report Type: Primary
E-value: 10.0
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Neurotransmitter-gated ion-channe] ligand binding domain
Query Accession: AAY87897.1
Ortholog Count: 295

Level 2 Query Protein Information

SegAPASS ID: 2323

Protein and Taxonomy Data: 06/08/2020

Query Domain: (27) pfam02931,
BLAST Version: 2.10.0

Software Version: 5.0
Level 2 Visualization -

Taxon
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Level 3

Selected Amino Acids Level 3 Template Protein Information
SIR 41L 143V

SeqAPASS ID: 2323
Template Species: Drosophila melanogaster

Template Protein: [NP_523927 2] nicotinic
acetylcholine receptor betal, isoform A

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0
Software Version: 5.0

{Level 3 Visualization

Total Match

Partial .\f.alch:. Susceptible Yes

Not a Match ’. Suzezptible No
Scientific Name

Drozophila melanogaster

Apis mellifera

Apis cerana cerana

Apts dorsata

Apis florea

Apis cerana

Bombus mmpauens
Bombus bifarius

Bombus vosnesenskii

Bombus vancouverensis nearcticus

Bombus terresins

Nomia melanders

Megalopta genalis

Ceratina calcamata

Dufourea novaeanghae

Habropoda laboriosa

Megachile rotundata

Osnuia lignana

Osmia bicornis bicornis

Eufriessa mexicana
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‘ Final Decision Summary Report |

Level 1 Susceptible (27) pfam02931, Level 3 Template Level 3 Amino
(Y/N) Neur_chan_LBD, Acids (Y/N)
Neurotransmitter-

gated ion-channel
ligand binding

domain
Apis mellifera nicotinic Drosophila
acetylcholine melanogaster
receptor betal
subunit
Apis cerana cerana nicotinic Drosophila
acetyicholine melanogaster
receptor beta 1
Apis dorsata acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Apis florea acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Apis cerana acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Bombus impatiens acetylcholine Drosophila
receptor subunit beta- melanogaster
like |
Bombus bifanius acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Bombus vosnesenskii acetylcholine Drosophila
Teceptor subunit beta- melanogaster
like 1
Bombus acetylcholine Drosophila
vancouverensis | receptor subunit beta- melanogaster
nearcticus like 1
Bombus terrestris acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Nomia melanden: acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Megalopta genalis acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Ceratina calcarata acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Dufourea PREDICTED: Drosophila
novaeangliae acetylcholine melanogaster
receptor subumit beta-
like 1
Habropoda laboriosa PREDICTED: Drosophila

14




acetylcholine melanogaster
receptor subunit beta-
like 1
Megachile rotundata PREDICTED: Drosophila
acetylcholine melanogaster
receptor subunit beta-
like 1
Osmia lignaria acetylcholine Drosophila
receptor subunit beta- melanogaster
like 1
Osmia bicomnis acetylcholine Drosophila
bicornis receptor subunit beta- melanogaster
like 1
Eufriesea mexicana PREDICTED: Drosophila
acetylcholine melanogaster

receptor subumit beta-
like 1

15




Supporting Information Results 4: SegAPASS Evaluation Results for Calmodulin

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report
Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2281 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01
Query Protein: calmodulin Sorted By Taxonomic Group: CLASS
Query Accession: XP_006565317.1 Common Domams: 1
Ortholog Count: 229 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %: 100.00
BLAST Version: 2.10.0 Show Only Eukaryotes: ¥

Software Version: 5.0

Level 1 Visualization - Primary Report
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Level 2 Query Protein Information
SegAPASS ID: 2281
QnetyDomm. (12) cd00051, Bl"h, EF-hand, calchum binding

modulators; most examples in this alignment model have 2 active
cmnialEthds

Query Accession: XP_006565317.1

Ortholog Count: 229

Protein and Taxoromy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 5.0

Report Settings

Report Type: Primary

E-value: 10.0

Sorted By Taxonomic Group: CLASS

motif, A diverse superfamily of calcium sensors and calcium signal

Species Read-Across: Y
Cut-off %: 35.00
Show Only Eukaryotes: Y

Level 2 Visualization - Primary Report

24

Percent Similarit
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Level 3

Selected Amino Acids
21D, 23D, 25D, 27T, 32E

Level 3 Template Protein Information
SegAPASS ID: 2281

Template Species: Rattus norvegicus
Template Protein: [PODP29.1] RecName:
Full=Calmodulin-1

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0

Software Version: 5.0

Level 3 Visualization

Total Matcy |
Partia) Match ] Svecerete v |
J Nota Moy . Suscepable No

Sclentific Name

Rastes soevegrous

Apis mellibera

Aps dorsma

Bowubus terresens

Bombus vancosvermsis nearctioss

Noaua melanden

Bonmbus vouresenslis

Dufosgea novaesangline
Agus cerana
Bombus bifarius

Bombes smpatiens
Apus flocea

Osmia bicoems bicommis
Habcopoda habotiosa
Osausa lignana
Megalopta genalss
Megackile rotundaa

Eufriesea mexicana

Ceratena calcaran

Apis Cemana cerans
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Final Decision Summary Report

Level 1 Suscepfible
(Y/N)

(12) cd00051, EFh,
EF-hand, calcium
binding mofif; A

diverse superfamily
of calcium sensors

and calcium signal

modulators; most
examples in this
alignment model

have 2 active

Level 3 Template

Level 3 Amino
Acids (Y/N)

canonical EF hands
Apis mellifera calmodulin p 4 p 4 Rartus norvegicus Y
Apis dorsata calmodulin Y Y Rattus norvegicus 3 4
Bombus terrestris calmodulin Y Y Rattus norvegicus Y
Bombus calmodulin Y Y Rattus norvegicus $ 1
~
nearcticus
Nomia melanden calmodulin X X Rarttus norvegicus Y
Bombus vosnesenskii calmodulin Y Y Rattus norvegicus %4
Dufourea PREDICTED: '3 '3 Rattus norvegicus Y
novaeangliae calmodulin
Apis cerana calmodulin X X Rattus norvegicus Y
Ceratina calcarata calmodulin D 4 4 Rartus norvegicus 4
Bombus bifarius calmodulin Y Y Rartus norvegicus 4
Bombus impatiens calmodulin Y Y Rattus norvegicus X
Apis florea calmodulin Y Y Rattus norvegicus Y
Osmia bicomis calmodulin isoform X X Rattus norvegicus > §
bicornis X2
Habropoda laboriosa PREDICTED: Y Y Rattus norvegicus Y
calmodulin
Osmia lignaria calmodulin X X Rartus norvegicus Y
| Megalopta genalis calmodulin Y Y Rattus norvegicus Y
Megachile rorundata PREDICTED: B 4 B 4 Rattus norvegicus Y
calmodulin
Eufriesea mexicana PREDICTED: Y Y Rattus norvegicus 34
calmodulin
Apis cerana cerana Calmodulin D 4 X Rattus norvegicus Y

19




Supporting Information Results 5: SegAPASS Evaluation Results for Adenylyl Cyclase
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Sorted By Taxonomic Group: CLASS
Common Domains: 1

Species Read-Across: Y
Cut-off %: 18.14
Show Only Eukaryotes: Y

Report Type: Primary

E-value: 0.01

Report Settings
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Level 1 Visualization - Primary Report

Level 1 Query Protein Information

SegAPASS ID: 2283
Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Query Protein: adenylyl cyclase
Query Accession: CCE60554.1

Ortholog Count: 22
Software Version: 5.0

Query Species: Apis mellifera
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Level 2 Query Protein Information Report Settings
SeqAPASS ID: 2283 Report Type: Primary
Query Species: Apis mellifera E-vahue: 10.0
Query Domain: (367) pfam00211, Guanylate_cyc, Adenylate and  Sorted By Taxonomic Group: CLASS
Guanylate cyclase catalytic domain
Query Accession: CCE60554.1 Species Read-Across: Y
Ortholog Count: 22 Cut-off %: 44.73
Protein and Taxonomy Data: 06/08/2020 Show Only Eukaryotes: ¥
BLAST Version: 2.10.0
Software Version: 5.0
Level 2 Visualization - Primary Report
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Level 3

Selected Amino Acids Level 3 Template Protein Information
381D, 425D,1117K,1193D

SeqAPASS ID: 2283

Template Species: Apis mellifera

Template Protein: [CCE60554.1] adenylyl cyclase
Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 5.0

Level 3 Visualization

Total Match J

Partial Match J. Susceptible Yes

Nt 2 Match J.__Sus-:cgublg No
Scientific Name

Apse mellifera
Apis cerana

Apis cerana cerana

Ap:s dorsata

Aps florea
Bombus vosnesenskil
Bombus bifanus

Bombus impatiens

Bombus vancouverensis nearcticus

Eufriesea mexicana

Bombus terrestris

Habropoda laboriosa
Megachile rorundata

Osma hignana

Osmia bicorus bicorns

Ceratina calcarata

Nom:a melanden

Dufousea novacangliae

Megalopta genalis
Melipona quadrifasciara
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Final Decision Summary Report

Level 1 Suscepfible

(367) pfam00211,
Guanylate_cyc,
Adenylate and

Guanylate cyclase

catalytic domain

Level 3 Template

Level 3 Amino
Acids (Y/N)

Apis mellifera adenylyl cyclase ¥ Apis mellifera Y
Apis cerana adenylyl cyclase 78C 3 g Apis mellifera Y
isoform X1
Apis dorsata adenylyl cyclase ¥ Apis mellifera Y
78C-like isoform X1
Apis florea adenylyl cyclase 78C X Apis mellifera % 4
isoform X1
Bombus vosnesenskii| adenylyl cyclase Y Apis mellifera b &
78C-like isoform X5
Bombus impatiens | adenylyl cyclase 78C X Apis mellifera ¥
isoform X5
Bombus bifarius adenylyl cyclase Y Apis mellifera b ¢
78C-like isoform X5
Bombus adenylyl cyclase Y Apis mellifera ¥
Vancouverensis 78C-like isoform X5
nearcticus
Eufriesea mexicana PREDICTED: Y Apis mellifera D &
adenylate cyclase
type 8-like isoform
X4
Bombus terrestris adenylate cyclase X Apis mellifera %4
type 8 isoform X2
Habropoda laboriosa | Adenylate cyclase '3 Apis mellifera Y
type 8
Megachile rotundata PREDICTED: Y Apis mellifera % 4
adenylate cyclase
type 8 isoform X2
Osmia lignaria adenylyl cyclase ¥ Apis mellifera b &
78C-like isoform X4
Osmia bicomis adenylyl cyclase Y Apis mellifera %4
bicornis 78C-like isoform X1
Ceratina calcarata adenylate cyclase X Apis mellifera b 4
type 8 isoform X6
Nomia melander: adenylyl cyclase Y Apis mellifera > §
78C-like isoform X1
Dufourea PREDICTED: LOW Y Apis mellifera Y
novaeangliae QUALITY
PROTEIN: adenylate
cyclase type 8-like
Megalopta genalis | adenylyl cyclase 78C g Apis mellifera Y
isoform X1
Melipona Adenylate cyclase X Apis mellifera b &
quadrifasciata type 8
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Supporting Information Results 6: SegAPASS Evaluation Results for Protein Kinase A

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report
Level 1

Level 1 Query Protein Information Report Settings
SegAPASS ID: 2452 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01
Query Protein: cAMP-dependent protein kinase type Il regulatory  Sorted By Taxonomic Group: CLASS
subunit isoform X1
Query Accession: XP_3929052 Common Domains: 1
Ortholog Count: 837 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %: 23.14
BLAST Version: 2.10.0 Show Only Eukaryotes: Y
Software Version: 5.0

Level 1 Visualization - Primary Report

100,

F
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Level 2 Query Protein Information
SegAPASS ID: 2452

Query Domain: (143) pfam00027, <cNMP_binding, Cyclic
nucleotide-binding domain

Query Accession: XP_3929052

Ortholog Count: 839

Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 5.0

Report Settings

Report Type: Primary

E-value: 10.0

Sorted By Taxonomic Group: CLASS

Species Read-Across: Y
Cut-off %: 20.22
Show Only Eukaryotes: Y

Level 2 Visualization - Primary Report

oy

Percent Similari
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Level 3

Selected Amino Acids Level 3 Template Protein Information

194G,195E,197A 204R 205A,317G,318E,3204 327
R328A

SegAPASS ID: 2452

Template Species: Apis mellifera

Template Protein: [CAG27571.1] cAMP-dependent
protein kinase type II regulatory chain

Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 5.0

Level 3 Visualization
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‘ Final Decision Summary Report

Level 1 Susceptible
(Y/N)

(143) pfam00027,
c¢NMP_binding,

Level 3 Amino
Acids (Y/N)

Level 3 Template

Cyclic nucleotide-

binding domain

Apis mellifera

cAMP-dependent
protein kinase type I
regulatory subunit

1soform X1

Apis mellifera

Apis mellifera

cAMP-dependent
protein kinase type I
regulatory chain

Apis mellifera

Apis cerana

cAMP-dependent
protein kinase type II
regulatory subunit

isoform X1

Apis mellifera

Apis cerana cerana

cAMP-dependent
protein kinase type II
rezulatory subunit

Apis dorsata

Apis mellifera

cAMP-dependent
protein kinase type I
regulatory subunit
isoform X1

Apis mellifera

Apis florea

cAMP-dependent
protein kinase type II
regulatory subunit
isoform X1

Apis mellifera

Eufriesea mexicana

PREDICTED:
cAMP-dependent
protein kinase type II
regulatory subunit
isoform X1

Apis mellifera

Bombus terrestris

CAMP-dependent
protein kinase type I
regulatory subunit

isoform X1

Apis mellifera

Bombus bifanus

cAMP-dependent
protein kinase type IT
regulatory subunit
isoform X1

Apis mellifera

Bombus impatiens

cAMP-dependent
protein kinase type I
regulatory subunit

isoform X1

Apis mellifera

cAMP-depend

protein kinase type I

regulatory subunit
isoform X1

Apis mellifera

Bombus
Vancouverensis

cAMP-dependent
protein kinase type II
regulatory subumnit

isoform X1

Megachile rotundata

PREDICTED:

Apis mellifera
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cAMP-dependent
protein kinase type IT
regulatory subunit

isoform X1

Osmia bicomis

cAMP-dependent
protein kinase type I
regulatory subunit

isoform X1

Apis mellifera

Ot T

cAMP-dependent
protein kinase type II
regulatory subunit

isoform X1

Apis mellifera

Ceratina calcarata

CcAMP-dependent
protein kinase type IT
regulatory subunit
isoform X1

Apis mellifera

Habropoda laboriosa

PREDICTED:
CcAMP-dependent
protein kinase type IT
regulatory subunit

isoform X1

Apis mellifera

Nomia melander:

cAMP-dependent
protein kinase type I
regulatory subunit,
partial

Apis mellifera

novaeanghae

PREDICTED: LOW
QUALITY
PROTEIN: cAMP-
dependent protein
kinase type I
regulatory subunit

Apis mellifera

Melipona
quadrifasciata

cAMP-dependent
protein kinase type IT
mgﬂmm&mﬁt

Apis mellifera

Megalopta genalis

cAMP-dependent
protein kinase type IT
regulatory subunit

isoform X1

Apis mellifera
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Supporting Information Results 7: SegAPASS Evaluation Results for Calcium-Calmodulin-
Dependent Protein Kinase 11

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Query Accession: NP_001128422.1
Ortholog Count: 191

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0

Software Version: 5.0

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2283 Report Type: Pnmary
Query Species: Apis mellifera E-value: 0.01
Query Protein: calcium/calmodulin-dependent proteim kinase IT Sorted By Taxonomic Group: CLASS

Common Domains: 1
Species Read-Across: Y
Cut-off %: 64.26

Show Only Eukaryotes: Y

Level 1 Visualization - Primary Report
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Level 2 Query Protein Information Report Settings

SeqAPASS ID: 2283 Report Type: Primary

Query Species: Apis mellifera E-value: 10.0

Query Domain: (12) cd14086, STKc_CaMKIL, Catalytic domain of Sorted By Taxonomic Group: CLASS
fa ST kianen. Calciirakhodr i

protein kinase Type IT

Query Accession: NP_001128422.1 Species Read-Across: Y
Ortholog Count: 193 Cut-off %: 49.34

Protein and Taxonomy Data: 06/08/2020 Show Only Eukaryotes: Y
BLAST Version: 2.10.0

Software Version: 5.0

Level 2 Visualization - Primary Report
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Level 3

Selected Amino Acids

43K,254T.287T 306T 307T,3155

Level 3 Template Protein Information
SegAPASS ID: 2283
Template Species: Apis mellifera

Template Protem: [NP_001128422.1]
calcium/calmodulin-dependent protein kinase IT

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0
Software Version® 5.0

Level 3 Visualization

Tesal Mach |
S| Parnal Match . Susceptible Yes

_] Not 2 Match . Susceptible No

Scientific Name

Apis mellifera

Apis dorsata

Apis florea

Osmia Iignana

Eufnesea mexicana

Megachile ronandara

Botabos Vancouverensis neancuous

Bombus bifarivs

Bombus tmpatiens

Bombaus voanesenskil

Bombus terrestng

Mezalopea genalis

Nowmsa melanders

Dufourea novacanghae

Cerarina calcaraa

Habropoda laboriosa

Osmua bicornss bicormus

Agpts cenma
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Final Decision Summary Report

Level 1 Suscepfible (12) cd14086, Level 3 Template Level 3 Amino
(Y/N) STKc_CaMKII, Acids (Y/N)
Catalytic domain of
the
Serine/Threonine
kinase,
Calcium/calmodulin
~dependent protein
kinase Type II
Apis mellifera calcium/calmodulin- D 4 > 4 Apis mellifera Y
dependent protein
kinase I
Apis dorsata calcium/caimodulin- X Y Apis mellifera Y,
dependent protein
kinase type II alpha
chain isoform X24
Apis florea calcium/calmodulin- Y Y Apis mellifera Y
dependent protein
kinase type II alpha
chain isoform X37
Osmia lignaria calcium/calmodulin- Y Y Apis mellifera ¥
dependent protein
kinase type II alpha
chain isoform X28
Eufriesea mexicana PREDICTED: Y Y Apis mellifera Y
calcium/caimodulin-
dependent protein
kinase type II alpha
chain isoform X14
Megachile rotundata PREDICTED: Y Y Apis mellifera X
calcium/calmodulin-
dependent protein
kinase type II alpha
chain isoform X9
Bombus bifarius calcdium/caimodulin- X X Apis mellifera &
dependent protein
kinase type II alpha
chain isoform X18
Bombus impatiens | calcium/calmodulin- & Y Apis mellifera 4
dependent protein
kinase type II alpha
chain isoform X17
Bombus vosnesenskii | calcium/calmodulin- Y Y Apis mellifera Y
dependent protein
kinase type II alpha
chain isoform X17
Bombus calcium/caimodulin- Y Y Apis mellifera L
VEDCOUVerensis dependent protein
nearcticus kinase type II alpha
chain isoform X18
Bombus terrestris | calcium/calmodulin- b 4 b 4 Apis mellifera Y
dependent protein
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kinase type II alpha
chain isoform X13

Megalopta genalis

calcium/calmodulin-
dependent protein

kinase type II alpha
chain isoform X21

Apis mellifera

Nomia melanderi

calcium/caimodulin-
dependent protein

kinase type II alpha
chain isoform X16

Apis mellifera

PREDICTED:
calcium/calmodulin-
dependent protein
kinase type II alpha
chain isoform X8

Apis mellifera

Ceratina calcarata

calcium/calmodulin-
dependent protein

kinase type II alpha
chain isoform X19

Apis mellifera

Habropoda laborioza

PREDICTED:
calcium/caimodulin-
dependent protein
kinase type II alpha
cham isoform X8

Apis mellifera

Osmia bicomis
bicornis

calcium/calmodulin-
dependent protein
kinase type II alpha
chain_ partial

Apis mellifera

Apis cerana

calcium/calmodulin-
dependent protein
kinase type II alpha
chain

Apis mellifera
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Supporting Information Results 8: SegAPASS Evaluation Results for cAMP-Responsive Element
Binding Protein

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Level 1

Level 1 Query Protein Information Report Settings

SeqAPASS ID: 2306 Report Type: Primary

Query Species: Apis mellifera E-value: 0.01

Query Protein: cyclic AMP-responsive el binding protein 1 Sorted By Taxonomic Group: CLASS
isoform X1

Query Accession: XP_006570112.1 Commeon Domains: 1

Onrtholog Count: 423 Species Read-Across: Y

Protein and Taxonomy Data: 06/08/2020 Cut-off %: 18.25

BLAST Version: 2.10.0 Show Only Eukaryotes: Y

Software Version: 5.0

Level 1 Visualization - Primary Report
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Sorted By Taxonomic Group: CLASS
Species Read-Across: ¥

Cut-off %: 37.36

Report Settings
Report Type: Primary
E-value: 10.0

Show Only Eukaryotes: ¥
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Query Domain: (124) pfam02173, pKID, pKID domain

Level 2 Query Protein Information

SeqAPASS ID: 2306

BLAST Version: 2.10.0
Software Version- 5.0

Ortholog Count: 420
Protein and Taxonomy Data: 06/08/2020

Query Accession:
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Level 3

Selected Amino Acids
130R,131R,132P,1335,134Y

Level 3 Template Protein Information
SegAPASS ID: 2306

Template Species: Rattus norvegicus

Template Protem: [P15337.1] RecName:
Full=Cyclic AMP-responsive element-binding
protein 1; Short=CREB-1; Short=c AMP-responsive
element-binding protein 1

Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 5.0

Level 3 Visualization

Total Match J
Partial Match . Susceptible Yes
] Mot 2 Maren . Suzceptible No

Scientific Name

Rattus norvegicus

Megalopta genalis

Megachile rorundata

Apis mellifera

Apsz dogsata

Apis florea

Beombus vosnesensku

Bombus smpatiens

Bombus rerresuis

Bombus bifarius

Eufriessa mexicana

Dufourea novacangliac

Nomia melanden

Osmia lignaria

Osmia bicorns: bicomis

Apis cerana cerana

Ceratina calcarata

Habropoda labonosa

Apis cerana

Mcelipona quadrifascsata
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Final Decision Summary Report

Species Level 1 Susceptible  (124) pfam02173, Level 3 Amino

Acids (Y/N)

Level 3 Template

(Y/N) pKID, pKID

Apis mellifera

cyclic AMP-
responsive element-
binding protein 1
isoform X1

domain

Rattus norvegicus

Apis florea

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rattus norvegicus

Apis dorsata

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rartts norvegicus

Bombus vosnesenskii

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rartus norvegicus

Bombus impatiens

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rattus norvegicus

VaRCOUVErensis

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Bombus terrestris

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rartus norvegicus

Bombus bifanus

cyclic AMP-
responsive element-
binding protein 1-like
isoform X1

Rattus norvegicus

Eufriesea mexicana

PREDICTED: cyclic
AMP-responsive
element-binding

protein 1

Rattus norvegicus

novaeangliae

PREDICTED: cyclic
AMP-responsive
element-binding

protein 1 isoform X1

Nomia melanderi

Rattus norvegicus

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Rattus norvegicus

Osumia lienasi

cyclic AMP-
responsive element-
binding protein 1
isoform X1

Ratms norvegicus

Osmia bicomis

cyclic AMP-

Rattus norvegicus
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bicornis

responsive element-
binding protein 1
isoform X1

Apis cerana cerana

Rattus norvegicus

Ceratina calcarata

Habropoda laboriosa

Ratms norvegicus

Apis cerana

Rartus norvegicus

N/A

Rattus norvegicus
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Supporting Information Results 9: SegAPASS Evaluation Results for Vitellogenin

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Level 1

Level 1 Query Protein Information Report Settings

SegAPASS ID: 2454 Report Type: Primary

Query Species: Apis mellifera E-value: 0.01

Query Protein: vitellogenin precursor Sorted By Taxonomic Group: CLASS
Query Accession: NP_001011578.1 Common Domains: 1

Ortholog Count: 304 Species Read-Across: Y

Protein and Taxonomy Data: 06/08/2020 Cut-off %: 8.51

BLAST Version: 2.10.0 Show Only Eukaryotes: Y

Software Version: 5.0

Level 1 Visualization - Primary Report
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Level 2 Visualization - Primary Report

Level 2 Query Protein Information

SeqAPASS ID: 2454

BLAST Version: 2.10.0
Software Version: 5.0

Ortholog Count: 310
Protein and Taxonomy Data: 06/08/2020

Query Domain: (22) pfam01347, Vi
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Query Accession:
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Final Decision Summary Report

Level 1 Susceptible (Y/N)

(22) pfam01347,

Vitellogenin_N, Lipoprotein

amino terminal region

Apis mellifera vitellogenin precursor Y Y
Apis dorsata vitellogenin s oY
Apis cerana vitellogenin precursor Y Y
Apis cerana cerana Ve X Y
Apis florea LOW QUALITY PROTEIN: Y Y
vitellogenin
Dufourea novaeangliae PREDICTED: vitellogenin-like Y %
Habropoda laboriosa Vitello b4 Y
Osmiz comifrons vitellogenin Y ¥
Osmia bicomis bicomis vitellogenin-like p 4 Y
Osmia lignaria vitellogenin-like Y b 4
Bombus vancouverensis vitellogenin-like Y Y
nearcticus
Bombus bifarius vitellogenin-like i N
Bombus vosnesenskii LOW QUALITY PROTEIN: Y . 2
vitellogenin-like
Bombus impatiens vitellogenin Y X
Megachile rotundata PREDICTED: vitellogenin-like Y Y
Bombus hypocrita vitellogenin i oY
Nomia melanderi vitellogenin-like Y Y
Bombus lantschouensis Vitellogenin Y X
Bombus terrestris LOW QUALITY PROTEIN: Y Y
vitellogenin
Bombus ignitus vitellogenin Y Y
Ceratina calcarata vitellogenin-like Y ¥
Melipona quadrifasciata Vitellogenin. partial Y 3
Eufriesea mexicana PREDICTED: vitellogenin-like X Y
Megalopta genalis | _vitellogenin-like isoform X2 7 Y

41




Supporting Information Results 10: SeqAPASS Evaluation Results for Methyl Farnesoate
Epoxidase

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Decision Summary Report

Level 1 Query Protein Information Report Settings
SegAPASS ID: 2456 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01
Query Protein: methyl farnesoate epoxidase precursor Sorted By Taxonomic Group: CLASS
Query Accession: NP_001314895.1 Common Domains: 1
Ortholog Count: 258 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %: 22.23
BLAST Version: 2.10.0 Show Only Enkaryotes: Y
Software Version: 5.0
Level 1 Visualization - Primary Report
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Level 2 Query Protein Information Report Settings
SeqAPASS ID: 2456 Report Type: Primary
Query Species: Apis mellifera E-value: 10.0
Query Domain: (28) pfam00067, p450, Cytochrome P450 Sorted By Taxonomic Group: CLASS
Query Accession: NP_001314895.1 Species Read-Across: Y
Ortholog Count: 263 Cut-off %: 11.01
Protein and Taxonomy Data: 06/08/2020 Show Ouly Eukaryotes: ¥
BLAST Version: 2.10.0
Software Version: 5.0
Level 2 Visualization - Primary Report
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Final Decision Summary Report

Level 1 Susceptible (Y/N)

(28) pfam00067, p450,

Cytochrome P450

Apis mellifera methyl farnesoate epoxidase 5 'g b 4
precursor

Apis mellifers lizustica cytochrome P450 15A1 Y ¥

Apis cerana methyl famesoate epoxidase-like Y £

Apis cerana cerana cytochrome P450-like protein Y LA

Apis florea methyl farnesoate epoxidase-like Y ¢ 2

isoform X1

Apis dorsata methyl farmesoate epoxidase-like B Y

Eufriesea mexicana PREDICTED: methyl farnesoate Y 3
epoxidase-like

Bombus vosnesenskii methyl famesoate epoxidase-like Y Y

Bombus impatiens methyl farnesoate epoxidase 2 ¢ Y

Bombus vancouverensis methyl famesoate epoxidase-like Y 2

nearcticus

Bombus bifarius methyl farnesoate epoxidase-like Y Y

Bombus terrestris methyl farnesoate epoxidase Y Y

Habropoda laboriosa PREDICTED: methyl farnesoate Y
epoxidase-like

Osmia bicoris bicornis methyl famesoate epoxidase-like Y 3 3

isoform X2

Osmia lignaria methyl farnesoate epoxidase-like Y Y

Megalopta genalis methyl farnesoate epoxidase-like Y Y

Ceratina calcarata methyl farnesoate epoxidase-like Y Y

Dufourea novaeangliae PREDICTED: methyl farnesoate Y Y
epoxidase-like

Nomia melanderi methyl famesoate epoxidase-like Y Y
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Supporting Information Results 11: SeqgAPASS Evaluation Results for Juvenile Hormone Acid O-

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Methyltransferase

Decision Summary Report

Query Accession: NP_001314896.1
Ortholog Count: 434

Protein and Taxonomy Data: 06/08/2020
BLAST Version: 2.10.0

Software Version: 5.0

Query Protein: juvenile hormone acid O-methyltransferase

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 2506 Report Type: Primary
Query Species: Apis mellifera E-value: 0.01

Sorted By Taxonomic Group: CLASS
Common Domains: 1

Species Read-Across: Y

Cut-off %: 17.12

Show Only Eukaryotes: Y

Level 1 Visualization - Primary Report
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Level 2 Query Protein Information
SeqAPASS ID: 2506

Query Domain: (37) pfam13649, Methyltransf 25,
Methyltransferase domain

Query Accession: NP_001314896.1
Ortholog Count: 438

Protein and Taxoromy Data: 06/08/2020
BLAST Version: 2.10.0

Software Version: 5.0

Report Settings

Report Type: Primary

E-value: 10.0

Sorted By Taxonomic Group: CLASS

Species Read-Across: Y
Cut-off %: 33.45
Show Only Eukaryotes: ¥

Level 2 Visualization - Full Report
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Final Decision Summary Report

Species

Level 1 Susceptible (Y/N) (37) pfam13649,
Methyltransf 25,

Methyltransferase domain

Apis mellifera Jjuvenile hormone acid O- X Y
methyltransferase
Apis mellifera ligustica juvenile hormone acid Y X
methyiransferase
Apis cerana Juvenile hormone acid O- b 4
methviransferase
Apis dorsata Jjuvenile hormone acid O- X Y
methyltransferase
Apis cerana cerana Putative methyltransferase 235L Y Y
Ceratina calcarata juvenile hormone acid O- X X
methyltransferase
Bombus terrestris Jjuvenile hormone acid O- Y ¥
methyloransferase
Eufriesea mexicana PREDICTED: juvenile hormone X b 4
acid O-methylransferase
Bombus bifarius Juvenile hormone acid O- ¥ Y
methyltansferase
Habropoda laboriosa PREDICTED: juvenile hormone Y Y
acid O-methyltransferase
Bombus vancouverensis Juvenile hormone acid O- ¥ Y
nearcticus methyltransferase
Bombus impatiens juvenile hormone acid O- : ¢ Y
methyitransferase
Bombus vosnesenskii Juvenile hormone acid O- ] b 4
methyltransferase
Osmia lignaria Juvenile hormone acid O- Y Y
methylransferase isoform X1
Osmia bicomis bicomis Juvenile hormone acid O- X Y
methyltransferase isoform X1
Megachile rotundata PREDICTED: uncharacterized Y Y
protein LOC100877526
Megalopta genalis Juvenile hormone acid O- X e 5
methyltransferase isoform X1
Dufourea novaeangliae PREDICTED: juvenile hormone Y X
acid O-methyltransferase
Nomia melander: Juvenile hormone acid O- X e 4
methyltransferase isoform X1
Melipona quadrifasciata hypothetical protein Y Y
WNS51_13199
Apis florea juvenile hormone acid O- X h &
methyltransferase
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