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Table S1. Samples of Aleyrodes proletella adults collected in different European countries and

preserved in ethanol (70% v/v) for pyrosequencing diagnostic.

Year Sample-ID Country Venue Host

2019 NAR2019-131 Netherlands Mijnsherenland Brussels sprouts
NAR2019-132 Netherlands Klaaswaal Brussels sprouts
NAR2019-148 Poland Warsaw Unknown
NAR2019-149 Poland Warsaw Unknown
NAR2019-150 Netherlands Schagerbrug Green cabbage
NAR2019-151 Netherlands Oosternijkerk Broccoli
NAR2019-162 Switzerland  Zollikofen Brussels sprouts
NAR2019-163 Spain Andalucia Broccoli
NAR2019-164 Spain Murcia Broccoli
NAR2019-165 Spain Murcia Broccoli
NAR2019-166 Spain Murcia Broccoli
NAR2019-183 Spain La Rioja Cauliflower

2020 NAR2020-119 Belgium Roeselare Brussels sprouts
NAR2020-120 Belgium Lier Brussels sprouts
NAR2020-121 Belgium Kruishoutem (Kruisem) Brussels sprouts
NAR2020-122 Netherlands Den Bommel Brussels sprouts
NAR2020-123 Netherlands Oud-Beijerland Brussels sprouts
NAR2020-124 Netherlands Heerjansdam Brussels sprouts

2021 NAR2021-048 Spain Picassent Cabbage
NAR2021-049 Spain Picassent Cabbage
NAR2021-050 Spain Alzira Cabbage
NAR2021-051 Spain Simat de la Valldigna Cabbage
NAR2021-052 Spain Algemesi Cabbage
NAR2021-053 Spain Alzira Cabbage
NAR2021-054 Spain Manuel Cabbage
NAR2021-055 Spain Simat de la Valldigna Cabbage
NAR2021-060 Spain Finca Las Cabecicas Lorca Cabbage
NAR2021-061 Spain Lorca Cabbage
NAR2021-110 Netherlands Den Bommel Brussel sprouts
NAR2021-111 Netherlands Hellevoetsluis Brussel sprouts
NAR2021-112 Netherlands Mijnsheerenland Brussel sprouts
NAR2021-113 Netherlands Bruinisse Cabbage
NAR2021-114 Netherlands Zeewolde Cabbage
NAR2021-115 Netherlands Den Bommel Cabbage
NAR2021-116 Netherlands Hellvoetsluis Cabbage
NAR2021-117 Netherlands Mijnsheerenland Cabbage
NAR2021-120 Netherlands Sexbierum Cabbage
ALTHFL_DEU21_0001 Germany Hannover Savoy cabbage
ALEUPR_DEU21_0002 Germany Hannover Savoy cabbage




Table S2. Primer pairs used for RT-qPCR analysis of Aleyrodes proletella acetyl-CoA
carboxylase (ACC) expression levels.

Primer Forward primer (5' to 3') Reverse primer (5' to 3') I;;nplicon,
ACC AGGTACGGCGCCAGATTATG AACCACTGTCGTTCGCTAGG 121

Actin  CGGTCGTACCACTGGTATCG AAACGGAGGATGGCATGAGG 99

ATP AAGTCAACCACCGAGTCAGC TGAAGACCTTTCTGCCGAGC 129

L P AGCTCTCCGTGCTAAAGCTG CTGATCATGCGGTGAATGCG 147

Table S3. Primer pairs used for Aleyrodes proletella acetyl-CoA carboxylase (ACC) genotyping
by pyrosequencing.

Primer Forward primer (5' to 3') Reverse primer (5' to 3') s’r)npllcon,
ACC A2083V TGTGGATGAGTTACGTGTTTACAA [btn]GGGGTTAATGGTGGGATCAACTA

ACC

A2083V_seq AGAGGAGGAGCTTGG 106




Table S4. Genotyping by pyrosequencing of alcohol-preserved individuals of Aleyrodes
proletella for the presence of the A2083V mutation in the ACC carboxyltransferase (CT)
domain. Genotypes: A/A, susceptible homozygotes; A/V, heterozygotes; V/V, resistant

homozygotes.

Genotype (%)

Sample Country Year A/A AN VN
NAR2019-131 Netherlands 2019 100 0
NAR2019-132 Netherlands 2019 100 0
NAR2019-148 Poland 2019 100 0
NAR2019-149 Poland 2019 90 0
NAR2019-150 Netherlands 2019 100 0
NAR2019-151 Netherlands 2019 100 0
NAR2019-162 Switzerland 2019 0 10
NAR2019-163 Spain 2019 100 0
NAR2019-164 Spain 2019 100 0
NAR2019-165 Spain 2019 100 0
NAR2019-166 Spain 2019 100 0
NAR2019-183 Spain 2019 100 0
NAR2020-119 Belgium 2020 100 0
NAR2020-120 Belgium 2020 100 0
NAR2020-121 Belgium 2020 100 0
NAR2020-122 Netherlands 2020 0 100
NAR2020-123 Netherlands 2020 0 70
NAR2020-124 Netherlands 2020 0 50
NAR2021-048 Spain 2021 100 0
NAR2021-049 Spain 2021 100 0
NAR2021-050 Spain 2021 100 0
NAR2021-051 Spain 2021 100 0
NAR2021-052 Spain 2021 100 0
NAR2021-053 Spain 2021 100 0
NAR2021-054 Spain 2021 0 0
NAR2021-055 Spain 2021 20 0
NAR2021-060 Spain 2021 100 0
NAR2021-061 Spain 2021 100 0
NAR2021-110 Netherlands 2021 0 90
NAR2021-111 Netherlands 2021 0 100
NAR2021-112 Netherlands 2021 0 90
NAR2021-113 Netherlands 2021 0 90
NAR2021-114 Netherlands 2021 100 0
NAR2021-115 Netherlands 2021 0 90
NAR2021-116 Netherlands 2021 0 100
NAR2021-117 Netherlands 2021 0 100
NAR2021-120 Netherlands 2021 100 0
ALTHFL_DEU21_0001 Germany 2021 30 30
ALEUPR_DEU21_0002 Germany 2021 0 40




Figure S1. Partial nucleotide sequence of a cDNA fragment of the carboxyltransferase (CT)
domain of Aleyrodes proletella ACC harboring the mutation site A2083 (red). Annealing
positions for primers for pyrosequencing diagnostics of the mutation site A2083V are
indicated by blue arrows.
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Figure S2. Translation of GenBank Acc. No. GJYF01046828.1 representing the amino acid

sequence of ACC of Aleyrodes proletella strain 3/19. The protein sequences of ACC in strains
3/19, 4/19, 5/20 and 6/19 are identical. Strains 2/20 and SPI-2/20 have A2084V (shown in red).
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Figure S3. Multiple alignment of ACCase of Bemisia tabaci, Myzus persicae, predicted ACCase
amino acid sequence of Trialeurodes vaporariorum and of five strains of Aleyrodes proletella,
2/20 (GenBank accession no. GJYF01020973.1; identical to SPI-2/20), 3/19 (GJYF01046828.1),
4/19 (GJYF01092380.1), 5/20 (GJYF01105771.1) and 6/19 (GJYF01137039.1).
The carboxyltransferase (CT) domain (PF01039.35) is highlighted in yellow (AA 1658-2210).
Previously described mutations E645K (T. vaporariorum; Karatolos et al., 2012) and A2083V
(B. tabaci; Lueke et al., 2020) are highlighted in blue.
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BEMITA_QJQ31013 MEGETGQKAN NVNFIVGDDG QDGEIPNGIN T..ISEEDER ERRENRDSFP
MYZUPE_XP_022181497 ~~~MSSETSG GVNFIVGDED GVDQAPAELV NGELMKALEA EKHENTDSFP
TRIAVA_ACCase
2/20 & SPI-2/20 MEGDTGPKTN NVNFIVGDDG QDGEIANGLI N..TI.SEED ERKENRDSFP
3/19 MEGDTGPKTN NVNFIVGDDG QDGEIANGLI N..TI.SEED ERKENRDSFP
4/19 MEGDTGPKTN NVNFIVGDDG QDGEIANGLI N..TI.SEED ERKENRDSFP
5/20 MEGDTGPKTN NVNFIVGDDG QDGEIANGLI N..TI.SEED ERKENRDSFP
6/19 MEGDTGPKTN NVNFIVGDDG QDGEIANGLI N..TI.SEED ERKENRDSFP
51 100
BEMITA_QJQ31013 SGNG.PTGII SSSSSYKDMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
MYZUPE_XP_022181497 LGKETRMGVT SNSSSYNNMF GLTEKRKRLR PSMSQGNVIH QRLTEKDFNV
TRIAVA_ACCase ~~MSQGTVIH QRLLDKDFTV
2200 SGNG.PTGLI SNSSSYNNMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
319 SGNG.PTGLI SNSSSYNNMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
419 SGNG.PTGLI SNSSSYNNMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
520 SGNG.PTGLI SNSSSYNNMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
619 SGNG.PTGLI SNSSSYNNMF GLAERRKRLR PSMSQGTVIH QRLLDKDFTV
101 150
BEMITA_QJQ31013 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
MYZUPE_XP_022181497 STPEEFVKRF KGTRVINKVL IANNGIAAVK CMRSVRRWSY EMFRNERAVR
TRIAVA_ACCase GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
2200 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
319 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
419 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
520 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
619 GTPEEFVKRF KGTRVINKVL TANNGIAAVK CMRSIRRWSY EMFKNERAVR
151 200
BEMITA_QJQ31013 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
MYZUPE_XP_022181497 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVNIAIRSQV
TRIAVA_ACCase FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IIDIATRTQV
2200 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
319 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
419 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
520 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
619 FVVMVTPEDL KANAEYIKMA DHYVPVPGGT NNNNYANVEL IVDIALRTQV
201 250
BEMITA_QJQ31013 QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
MYZUPE_XP_022181497 QAVWAGWGHA SENPELPKLL DKNKIAFIGP PEKAMFALGD KIASSIVAQT
TRIAVA_ACCase QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
2200 QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
319 QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
419 QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
520 QAVWAGWGHA SENPKLPELL HKNNIAFIGP PEKAMWALGD KIASSIVAQT
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IIGKEDGLGV
IIGKDFGYGV
IIGKEDGLGV
IIGKEDGLGV
IIGKEDGLGV
IIGKEDGLGV
IIGKEDGLGV
IIGKEDGLGV

GQRVIQVENS
GQRVIQIENS
GQRVIQVENS
GQRVIQVENS
GQRVIQVENS
GQRVIQVENS
GQRVIQVENS
GQRVIQVENS

EPRDLDGIYS
EARDLDGVYR
EPRDLDGIYS
EPRDLDGIYS
EPRDLDGIYS
EPRDLDGIYS
EPRDLDGIYS
EPRDLDGIYS

RWMLAGRYSP
RWMIAGKE. .
RWMLAGHFSF
RWMIAGRYSP
RWMIAGRYSP
RWMIAGRYSP
RWMIAGRYSP
RWMIAGRYSP

GVIAVETRTV
GVIAVETRTV
GVIAVETRTV
GVIAVETRTV
GVIAVETRTV
GVIAVETRTV
GVIAVETRTV
GVIAVETRTV

EHEDLPLIIF

DKGFKYLYLS
DKGLKYLYLS
DKGLKYLYLS
DKGLKYLYLS
DKGLKYLYLS
DKGLKYLYLS

1800
ENLRYAGMIA
ENLKFAGMIA
ENLRYAGMIA
ENLRYAGMIA
ENLRYAGMIA
ENLRYAGMIA
ENLRYAGMIA
ENLRYAGMIA

1850
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL
HIILTGYSAL

1900
IVKWLSYIPK
ILKWLSYIPK
IVKWLAFVPK
IVKWLGYIPK
IVKWLGYIPK
IVKWLGYIPK
IVKWLGYIPK
IVKWLGYIPK

1950
.NNSNEWESG
.DTNGHWESG
LDSSNEWESG
.NNSNEWESG
.NNSNEWESG
.NNSNEWESG
.NNSNEWESG
.NNSNEWESG

2000
EVKLPADPAN
EVTLPADPAN
ELKWPADPAN
EVKLPADPAN
EVKLPADPAN
EVKLPADPAN
EVKLPADPAN
EVKLPADPAN

2050
ANWRGF SGGM
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LDSESKTVSQ
LDSEAKTLSQ
LDSEAKTLSQ
LDSEAKTLSQ
LDSEAKTLSQ
LDSEAKTLSQ
LDSEAKTLSQ

2051

KDMY EQVMKF
KDMYEQIMKF
KDMY EQVMKF
KDMY EQVMKF
KDMY EQVMKF
KDMY EQVMKF
KDMY EQVMKF
KDMY EQVMKF

2101

HMEMYADPES
HIEMYADPDS
YMEMYADPES
HMEMYADPES
HMEMYADPES
HMEMYADPES
HMEMYADPES
HMEMYADPES

2151

TDISPEEKAD
ASPTPEEAVE
PDISPEEKAE
PDLSPEEKAE
PDLSPEEKAE
PDLSPEEKAE
PDLSPEEKAE
PDLSPEEKAE

2201

DIVPWRKSRT
DIVQWKKSRN
DIVPWRKSRS
NIVPWRKSRT
NIVPWRKSRT
NIVPWRKSRT
NIVPWRKSRT
NIVPWRKSRT

2251

EDIGTTTAYL
EDKGTTASYL
EDKGTTTAYL
EDKGTTTAYL
EDKGTTTAYL
EDKGTTTAYL
EDKGTTTAYL
EDKGTTTAYL

2301

AGQVWFPDSA
AGQVWFPDSA
AGQVWFPDSA
AGQVWFPDSA
AGQVWFPDSA
AGQVWFPDSA
AGQVWFPDSA

GAYIVDELRV
GAYIVDELRQ
GAYIVDELRL
GAYIVDELRV
GAYIVDELRV
GAYIVDELRV
GAYIVDELRV
GAYIVDELRV

RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI
RGGVLEPEGI

VESRIVEREQ
IEKNVAERIS
VENQIVEREQ
VENQIVEREQ
VENQIVEREQ
VENQIVEREQ
VENQIVEREQ
VENQIVEREQ

ILHWRVKRLL
TLYWRLKRRL
ITHWRMKRLL
LLHWRVKRLL
LLHWRVKRLL
LLHWRVKRLL
LLHWRVKRLL
LLHWRVKRLL

WENNESVVSW
WDNNQAVVQW
WENNESVVSW
WENNESVVAW
WENNESVVAW
WENNESVVAW
WENNESVVAW
WENNESVVAW

YKTSQAIKDF
YKTAQAIKDF
FKTAQAIKDF
FKTAQAIKDF
FKTAQAIKDF
FKTAQAIKDF
FKTAQAIKDF

YKQPVIIYIP
YNQPIITYIP
YKQPVIIYIP
YKQPVIIYIP
YKQPVIIYIP
YKQPVIIYIP
YKQPVIIYIP
YKQPVIIYIP

VEIKFREKDI
VEIKFREKDI
VEIKFREKDI
VEIKFREKDI
VEIKFREKDI
VEIKFREKDI
VEIKFREKDI
VEIKFREKDI

YLKPMYHQVA
VLKPIYHQVA
YLKPMYHQVA
YLKPMYHQVA
YLKPMYHQVA
YLKPMYHQVA
YLKPMYHQVA
YLKPMYHQVA

LENQIKSNLL
LQNQIQKVIT
LENQIKSNLI
LENQIKCNLL
LENQIKCNLL
LENQIKCNLL
LENQIKCNLL
LENQIKCNLL

LMGQLS. PDG
LTSQLDESDG
LMTQLS.PDG
LMSQLS.PDG
LMSQLS.PDG
LMSQLS.PDG
LMSQLS.PDG
LMSQLS.PDG

AHEDLPLFIF
QHEDLPLIIF
EHEDLPLIIF
EHEDLPLIIF
EHEDLPLIIF
EHEDLPLIIF
EHEDLPLIIF

ANWRGF SGGM
ANWRGF SGGM
ANWRGF SGGM
ANWRGF SGGM
ANWRGF SGGM
ANWRGF SGGM
ANWRGF SGGM

A2083V 2100

PNGELRGGAW
PFGELRGGAW
PNGELRGGAW
PNGELRGGAW
PNGELRGGAW
PNGELRGGAW
PNGELRGGAW
PNGELRGGAW

LKTMHRIDQV
LKSINRIDTN
LKTMHRIDQI
LKTMHRIDQV
LKTMHRIDQV
LKTMHRIDQV
LKTMHRIDQV
LKTMHRIDQV

VHFADLHDTP
IHFADLHDTP
VHFADLHDTP
IHFADLHDTP
IHFADLHDTP
IHFADLHDTP
IHFADLHDTP
IHFADLHDTP

KVQPQMDDGQ
KSNDTIQDDV
RVQPQLDDGQ
KVQPQMDNGQ
KVQPQMDNGQ
KVQPQMDNGQ
KVQPQMDNGQ
KVQPQMDNGQ

SISPNSIVAN
TIVADSLIGN
SISPHSIVAN
SISPNSIVAN
SISPNSIVAN
SISPNSIVAN
SISPNSIVAN
SISPNSIVAN

AVVDPTINPR
AVVDTTINPR
AVVDPTINPR
VVVDPTINPR
AVVDPTINPR
AVVDPTINPR
AVVDPTINPR
AVVDPTINPR

2150
IVPLKQRLSS
ILSLKAN...
IVPLKQKLAN
IVPLKQKLAV
IVPLKQKLAV
IVPLKQKLAV
IVPLKQKLAV
IVPLKQKLAV

2200
ERMVEKGVIH
KCMLSKGVIK
ERMMEKGVIH
ERMMEKGVIH
ERMMEKGVIH
ERMMEKGVIH
ERMMEKGVIH
ERMMEKGVIH

2250
AQAMLRRWFV
AYEMLRRWFV
AQAMLRRWFV
AQAMLRRWFV
AQAMLRRWFV
AQAMLRRWFV
AQAMLRRWFV
AQAMLRRWFV

2300
NIRCVQRDAL
NIKSVRKDAV
NIRCVQRDAL
NIRCVQRDAL
NIRCVQRDAL
NIRCVQRDAL
NIRCVQRDAL
NIRCVQRDAL
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INQIKTSMEE
INQVKSTIND
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2351
S~
S~
NS
S~
S~
S~
S~
S~

SPDVAQDAVV
TPEVTSDVIM
SPDVAQDAVV
SPDVAQDAVV
SPDVAQDAVV
SPDVAQDAVV
SPDVAQDAVV
SPDVAQDAVV

EMFQTLSASE
GMFQSLSEMQ
EMFQALSSSE
EMFQTLSANE
EMFQTLSANE
EMFQTLSANE
EMFQTLSANE
EMFQTLSANE

RSEVLRKLSH
RLDLIHNLTQ
RSEVLRKLSH
RSEVLRKLSH
RSEVLRKLSH
RSEVLRKLSH
RSEVLRKLSH
RSEVLRKLSH

LETISKPEPQ
ATSIGNVKLN
LEMINSSEPQ
LETISKPEPQ
LETISKPEPQ
LETISKPEPQ
LETISKPEPQ
LETISKPEPQ
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