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A) RdRp region

9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100
MV genome (KUG45789)  ABAGGEGATTACACTAATTTNGGGCECAACTTTCAGC TACTEARATAGTCTATTEG TC TATTCAAGATATTOTTCATTCGOATC AATTIAATOAACEAGATAGTCAGABGATC
T € b ¥ s 8 F 6 r T[Es s o 1 ¥ vy s c/IMlp riEo v aElr v o a0 s BN
HoneyBee MV consensus  ACAGGCGATTACAGTAATTTTGGGCCAACTEIGAGTAGTCARATAGTGTATTCGTGTATTGAAGATATTCTTGATTEGCATGART TTAATCAAGCAGATAGHGAGACGATG
T 6 D Y § N F ¢ P T L § S ¢ I Vv Yy s ¢ I E D I L D W H E F N @ A D § E T M

Varroa MV consensus ACAGGCGATTACAGTAATTTTGGGCCAACTIIGAGTAGTCARATAGTGTATTCGTGTATTGAAGATATTCTTGATTGGCATGART TTAATCAAGCAGATAGHGARACGATG
T € b Y $ N F € P T L S S ¢ I Vv Y 8 €c I E D I L D W H E F N Q@ A D s 3@PrT M

9,1I10 9,}20 9,1}0 9,140 Q,IISO B,IIEO 9,}70 Q,IIBO 9,}90 Q,ZIOO 9,2|10
CAGECATCTACCATTTATTICTTGAARATCARATTITCAATCCAGTACAT ITCTCTCAAGATTIGCTATATCAGACAGTTARTGCCATAGETTEGCGTAGTCCTATAACA
‘e B (L R F I (LMENv@ENI L v~ PV B(L C @ DIE Y Y Q@ TV NG IAS G S5 F I T
CAGCATCTACGATTTATTCTTGAARATGARATTITGAATCCAGTACATTTGTGTCAAGATTTGGTATATCAGACAGTTAATGGGATAGCTTCGGGTAGHCCHATAACA
¢ 8 L R F I L E N BE I L N P V H L C 0 D L VvV Y Q T V N 6 I A S G 5§ P I T

CAGCATCTACGATTTATTCTTGAAAATGARATTTTCAATCCAGTACATTTGTGTCAAGATTTGGTATATCAGACAGTTAATGCGATAGCTTCGGGTAGHCCTATAACA
Q H L R F I L E N E I L N P V H L C @ D L V Y Q T V N 66 I &2 S§ G s P I T

B) Helicase region

6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210
MV genome (KUG45789)  CRABERTEATGTACTHCGE NG FRTC ATEOTAEGCECARTECTG Ko FAREAG TG FAG G AG ARG RAGG FARTANECERAGC ETTC HAG T KEEG NG FTARCREG
EENr s ¢ s wlEMr D » 1 RXIWIs N sfmir REENMREENR 8§ N A 5TV 6 D R =
Honey Bee MV consensus ~ GAACCATCATGTAGTTGGGAGTTTGATCCTACGCGAATCGTGAGTAACAGTATGT TTAGAGAGAGAGAACGTAATAATGCAAGTAT TG TAGETGACCGAGTTAAGATG
E P S ¢C S W E F D P T R I V §8 N S M F R E R E R N N A 5 I V € D R V K M

Varroa MV consensus GAACCATCATGTAGTTGGGAGTTTGATCCTACGCGAATCGTGAGTAAMAGTATGT TTAGAGAGAGAGAACGTAATAATGCAAGTATTG TAGGTGACCGAGTTAAGATG
E P S ¢ s W E F D P T R I V § N S M F R BE R BE R N N A S I V 6 D R V K M

C) VP3 region
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AARTTERTTCCATTGTGGCATAAT T ITGCETCGTCTCARTTTAGTCCTCAATHIACAGATATGTGTGATCGT TTTATTCCTTGGACACACTT TGTCTGCACTACAAAT
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MV genome (KU645789)

Honey Bee MV consensus

Varroa MV consensus
AARTTCATTCCATTGTGGCATAATTTTGCGTCGTCTGAATTTAGTCCTCAATTCACAGATATGTGTGATCGTTTTATTCCTTGGACACACTT TGTCTGGACTACARAT

XK F I P L W H N F A 8 § E F S P Q F T D M ¢ D R F I B W T H F V W T T N

Supplementary Figure S1. Multiple sequence alignment of three MV genomic regions of the MV
genome showing translated consensus sequence from honey bees and Varroa aligned against the
wasp MV genome (KU645789). Substitutions against the MV genome are highlighted.



A) Honey bee

Q.H.ZD Q‘D.‘W 9,050 B,QSU 9‘0‘70 Q,QHU B,QQD 9,1.10 9‘1.30 9,140 B,L‘EU 9,160
Consensus
FUID HWI-ST7 TACAGTAATTTTGGGCCAAC TR GAGTAGTCAAATAGTGTATTCOTGTATTGARGATATICTTGATTGAE AGA - ERP acarr
Fio HWI-ST790: reoraTa 1 B ATTTTOAATCCAGTACATITGTETCARGATTT
Fev HWI-ST? . TaTAT TCTTEAT x B b TTTEAATCCAGE
FEU HWI-ST7Z ‘TACAGTAATTTTOGRE ATTGAAGATATTCTTGATTGGCATGAATTTARTC Boni ATCTAC AARTGAARTTTTGAATCCAGTACA
FEU HWI-ST790:. TACAGTA It el TTEA.
FEU HWI-STZ790: . AATTTAAT! e Pt oA AcarTT
T7 . zcq ATTTART B W = TTTGA AGATTT
1730; nenen o
T790: Tnca:'nan"rrcGm:cnac!hnaﬂwnercaanrnnrnnwTcGTL:'[Mrsanulrar'rcrrm\r'mr,c ACGATGCAGCATCTACHATTTATTCTTGAAAATGAARTTT THAATCCAGTACATTTGTGTCAAGATTT
T790: STANTDTE GTATTCATOTATTS, zernC ATTTART cen: RTGA, AGATTT
T7 C TACAGTAATTTTGGGCCAACTETGAGTAGTCAAATAGTGTATTCGTGTATICAAGATATICTTCATTGGCATGAATT TAATCARGCAGAT ATTTATTCTTGAAAATGARATTTTGAATCCAGTACATTTCTGTCAAGATTT
T7 C CAGTA TCaTaTA zeT10 : ;. e = T3
T790: 1Al TTCGTGTATTGAAGAT TrA B ARAG TTGA T AGATTT
7 C GTAATTTT 'rcc'r:'rMrcncin'r'rcﬂcu'rccc)\'rcu\l'rnucnccacnnclsnuccnucac TCAANTTTTCAATCCACTACATTTCTCTCAAGATTT
T7 C rearanat 2e1TaAT - TOAATECAOTAEATITOTOTCATATTT
FUD HWI-ST790:305:C. CTETGAGTAGTCARATAGTGTATTCGTGTATTGAAGATATICT: TrA e ATTTGTETCAAGATTT
FEVHWI=ST790:305:C. TGAAATTTTGAATCCAGTACATTTGTGTCAAGATTT
REVHWI-ST7 5:C AAATTTTGAATCCAGTACATTTGTGTCAAGATTT
FEV HWI=ST790:305:C AARTTTTGAATCCHGTACATITGTETCAAGATTT)
FID HWI-ST790:305:C: ATTTGTGTCAAGATTT
FuD HWI-ST7 5:C3F... ATTTOTGTCAAGATTT
B) Varroa
san sz 2040 sas0 sgs0  ages og s sgs 9103 913 0g23 53 o402 a6
Consensus.
5:C3FUHAC. ITGAG TAG TCAAATAG TG TA TTCG TG TATTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG C GEGABACGA TG CAGCATCTACGATTTATTCTTGAAAA TGAAATTTTGAA TCCAG TACATTTG TG TCAAGATTTC
. IHAC. GG CCAACTHTGAG TAG TCAAATAG TG TA TTCG TG TATTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHG ABBACGA TG CAG CA TCTACGA AAATGAAATTTTGAATCCAG TACATTTO TG TCAAGATTT(
C: GG TAG TCAAATAG TG TATTCG TG TATTHAMKGATA TTCTTGA TTGGCA TGAA TTTAA TCARG CAGA TAGIG AGA CG TG CAG CATCTACGATTTATT AARTTTTGAATCCAGTACATTTG TG TCARGATT T
:C: CTETCACTAG TCAAATAC TC TATTCC TC TATTCAACATATTCTTGA TTCCCA TCAA TTTAA TCAAGC CACA TACHC AGACCA TG CAGCATCTACGATITATT ARGTTTCAATCCAGTACATTTIC TC TCAAGATT T

CGATEACAG PAATTFEGGE CCAACT

CAGTACATTTG TCTCARGATIN

AATAGTGTATICG TG TATTGARGATA TICTIGA TTGGCA TEAA TTTAA TCARG CAGA TAGHGAACG L 76 CAG CA TCTACGA TTTA TTC T TGAAAATGAA

CGATEIACAG PAATTFIGCGE CCAACT]
CCATIACAG TAATTTTGGE CCAACT|
CCATIACAG TAATTTTCCS CCAACT)
CCATTACAG TAATTTTGGE CCAACT)
CCATIACAG TAATTTTCGE CHAACT)
CGATTACAG TAATTTTCGE CCAACT|

TTACAG TAATTTTCGC CCAACT)

€GATTACAG TAATTTTGGE CCAACT|
CGATTACAG TAATTTTGOE CCAACT|
CGATTACAG TAATTTTGCOC CCAACT]
CCATTACAG TAATTTTCOC CCAACT|
CCATTACAG TAATTTTCOC CCAACT|
CGATTACAG TAATTTTCGE CCAACT|
CCATTABAG TAATTTTCGG CCAACT|
CGATTACAG TAATTTTGGG CCAACT|
CGATTACAGTAATTTT
CGATTACAG TAATT TG
CGATTACAG TAATTTTG
CGATTACAG TAATTTTG

CGATIACAG TAATTTTGG
CGATIACAG TAATTTTGG
CGATIACAGTAATTTTGG
CGATTACAG TAATTTTGGG
CGATTACAG TARATTTTGGG

ITCAG PAG TCAAATAG TG
TGAG TAG TCAAR TAG TG TA TTCG IG TATTGAAGATA TICTIGA TICCCA TCAA TTTAR ICAAG CAC ]
ITCAG TAG TCAAATAG TG TATICG TTCTTGATICCCATCAA TTTAA TCARG CACA TAGH
2eAG TAG TCARA ThG 76 T4 7106 TG TA TICARGATA ECTIGA T ATCAAG CAGATAGH
ITCAG TAG TCAAATAG TG TATCG TG TA TTGAAGATA TTCTTGA TTGCGCA TEAA TTTAA TCAAG CAG

TGAC TAG TCAAATAG TG TATTCG TG TATTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCARG CAGA TAG

TGAG TAC TCAAATAC TG TA TTCG TG TA TTCAAGATA TTCTTGA TTCCC
TCAG TAC TCAAATAC TG TA TTCG TG TA TTCAAGATA TTCTTGA TTCCC
GG AG TAG TCAAA TAG TITHITTCG T TA TTCAACATET TCTTGA TTCEC

TGAG PAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTGGCA

TGAG PAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGIIGAGACGA TG CAG CA TCTACGA TTTATICTT
GAG TAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGIEGARACG A TG CAG CA TCTACGA TTTA TTCTTG
GAGTAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHG AACGA TG CAG CA TCTACGA TTTATTCTTG

GTCAAATAG TG TA TECG TG TA TTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCARG CAGA TAGIIAGACGA TG CAG CA TCTACGA TTTA TTCTTGAAAA T
A TTA CAG TAATTTTGGG CCAA CTHTGAG TAG TCAAA TAG TG TA TTCG TG
CGATTACAG TAATTTTGGG CCAACTHTGAG TAG TCAAMTAG TG TATTCG TG TATT
CGATTACAG PAATTTTGGG CCAACTHTGAG TAG TCALATAG TG TA T2 CG 16 TATT
TCAAATAGTGTATICG TG TATTGARGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGATAGHGAGACGA TG CAG CA TCTACGA TTTA TTCTTGAAAAT
TCAAATAGTGTATICG TG TATTGAAGATATTCTTGA TTGGCA TGAATTTAA TCAAG CAGA TAGHGABACGA TG CAG CA TCTACGA TTTA TTCTIGAAAA TG
CAAATAGTGTATTCG TG TATTGARGATATTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHGABACGA TG CAG CA TCTACG T TTA TTCTIGAAAATGA
CAAATAGTGTATICE TG TATTGAAGATATTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHIGAGACGA TG CAG CATCTACGA TTTATTCTIGAAAATGA
AATAGTGTATICG TG TATTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHKG AGACG A TG CAG CA TCTACGA TTTA TTCTIGAAAATGA
CGATTACAG TAATTTTGGC CCAACTHTGAG TAG TCAAATAG TG TATTCG TG TATTE

TCARGATTNC

JCAGACGA TG CAG CATCTACGA TTTATTCTIGAAAATGARR TTTTGAA TCCEG TA CATTE TG TCAAGATTH

jo A CGA TG CAG CATCTACGA TTTA TTCTIGAAAATEAAR TTTTGAA TCCAG TACATTTG

Jc AGACGA TG CAG CATCTACGA TTTA TTCTIGAAAATGAAR TTTTGAA TCCAG TA CA TTTC TG TCAAGATTN

o AIACGA TG CAG CATCTACGA TTTA TTCTTGAAAA TGAAR TTTTGAA TCCAG TACATTTS TG TCAAGA T
CAGCATCTACGATTTATTCTTCAAAATGAAATTTTGAA TCCAG TACATTTG TG TCARCATT T

TCAG TAG TCAAA TAG TG TATTCC TG TATTCAMGATA TTCTTGA TISC CA TG AA TTTAA TCAAG CACA TACRGAIACGA TITATICTICAAAATGARATTTIGAA TCCAG TACATTTG TC TCARGATT !

GTGTATICG TG TA TTGARGATA TTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGIK AGACG A TG CAG CA TCTACGA TTTA TTCTTGAAAR TGAARTTTT CATTTGTCTCARGATTC
764G TAG TEAAA TAG TG TGARGATATTCTTGA TTGGCA TERA TTTAR TCARG CACA TAGHS ABACG A TG CAG CA TCTACGA TTTA TTCTTOAAAR TGARR TTTTGAA TCCAG TA CATT n
TG4 G TAG TEARATAG TA T TGARGATETTCTTGA TTGGCA TAAA TTTAR TCARG CACA TACH TG EAGEATCTACGATTTA TTCTTGNAAL TOAAR TTTIGAATCCAG TA CATT Tr
1G4 G TAG TCARA TAG TC TG GARGATATTCTTGA TTGGCA TGAA TTTAA TCAAG CAGA TAGHG AGACGA TG CAG A TCTACGA TTTA TTCTTOAAAR TOARA TTTTGAA TECAG TA CATTT n
761G TAC BCAAA TAC TG TA GARGATATICTTGATIGGCA TGAATTTAR TCARG CAGATACHKAGACGA TG CAG CATCTACGA TTTA TTCTTOAAAR TGARA TTTTGAATCCAG TA CATTT n

ToANG CAGAM-GGRABACG A THICAG CA TCTACGA TTTA TTCTTGAAAR TGARA TTTTGAA TCCAG TA CA T TG TG TEARGA TTTC

TTGAA T CCGE TA CATTTG TG TCAAGA TTH
TTTGAATCCAGTACATTTG TG TCAAGA TT T
TTTGAATCCAG TACATTTG TG TCAAGA TTT(

ATCCAGTACATTTO TG TEARGATTT

ATCCAGTACATTTG TG TCARGATTH
TCCAGTACATTEG TG TCARGATTN(
CCGGTA CATTTG TG TCAAGATTH
CCGG TA CA TTEE TG TCAAGATTH
BCGGE TA CATTTS TG MERAGATTTC

GGATTACGG TANTTTTGEC CCAAC AGTAG TCARATAG THTATTCG TG TATTGEAGAT
CGATTACAG TAATTTTCCE CCAACTHTGAG TAG TCAAA TAG TG TA TTCG TG TA TTGARGATA

TTCGCATERA TTTAR TCAKG CANR TACHIGAGACCA TG CAG CAGCTACERE TITA TTCTTERARA TGAARNTTTGAA TCCAG TACATTTS TG TCARGATT T
TTGGCATGAA TTTAA TCARG CAGA TAGHGAGACGA TG CAG CA TCTACGA TTTATTCTTGAAAR TGAAR TTTTGAA TCCAG TA CATTTG TG TCARGA TTTC

FIOD: HWI-ST790: CGATTACAG TAA TTTTGOC CCAAC THRGAC TAG TCAAA TG 76 TA TTCC B TA TTGAAGATA
FE HWI-ST790: A TTGCAC TABTTTTCCECCAA C TITCAG TAC THRAA TAC TC TIITTCC TG TATTGARGATA TTCTTEA TTCCCA TAAA TTTAR TC
o HWl-ST790: CGATTACAG TAATTTTGOG CCAACTITGAG TAG TCAAATAG TG TA TTCG 16 TA TTCAAGATA TTCTTGA TTGGCA TEAA TTTAA TEAAG CAGA

CCATTACAG TAATTTTCCE CCAALT]
CGATTACAG TAATTTTGGE CCAACT|
CGATTACAGTAATTTTCGE CCAACT|
CGATTACAG TAATTTTCGE CCAACT|

TCAG TAC TCAAATAC TG TA TTCG TG TA TTGAAGATA TTCTTGA TTCCCA TGAA TTTAL TCAKC CACA
TG AG TAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTCGCA TGAA TTTAL TCAKG CAGA
TGAG TAG TCAAATAG TG TA TTCG TG TA TTGAAGATA TTCTTGA TTCGCA TGAA TTTAA TCARG CAGATAG

TGAG TAG TCAAATAG TGTA TTCG TG TA TTGAAGATA TTCTTGA TTGGCA TGAA TTTAA TCARG CAGA TAG

BCAGACCA TG CAG CATCTACGA TTTA TTCTTCAAAR TGAAR TTTTGAR TCCGE TA CA TTTG TG TEARGA TTTC
BGABACGA TG CAG CATCTACGA TTTA TTCTTGAAAL TGAAR TTTTGAA TCCAG TA CA TTTG TG TCAAGA TT T
GAGACGA TG CAGCATCTACGATTTATTCTIGAAAATGAAR TTTTGAA TCCAG TA CA TTTE TG TCARGATT N
AR CGAGEICAG CATCTACGA TTTATTCTIGAAAA TGAAR TTTTGAL TCCAG TA CA TTG TG TEARGA TTH
m GCAGCATCTACGATTTATICTTGAAARTGARRTTTTGAATCCAGTACATTIG TG TCAREATTR
men CATETACGATTTATTCTIGAAAATGAARTTTTGAATCCAG TA CATTTS T6 TCARGATTT

Supplementary Figure S2. A screenshot of the lllumina reads mapped to the RARP consensus region

of MV genomes in Honey bee (A) and Varroa (B) as described in Supplementary Figure S1.
Substitutions against the MV genome are highlighted



