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REY HWI-ST1235:101:C1W... ACGATTATATGGFTECATTRAATEGCE AAACTC ARTACACTTICC CTh AATTTG A6 AAGE AXTATE A CACARCAATE G TAACERGT CATCE TTE G TTC
REY HWI-ST12356:101:C1W... ACGATTATATEGFTECATTEARTEGCE AAACTC ARTACACTTIC C CTh ARTTTG A6 AAGE AXTATC A CACARCAATE G TARCERGT CATCE TTE G TTC
FWD HWI-ST1235:101:C1W... ACGATTATATEGGTECATTEARTEGCEAAACTCARTACACTTICC CTh AATT TG AG AAGE AXTATE ACACARCAATE G TARCERGT CATCE TTE G TT OG-
REY HWI-ST1235:101:C1W... ACGATTATATEGFTEGCATTEARTEGCF AAACTC ARTACACTTIC C CTh AATT TG A6 AAGE ARTATC A CACARCAATE G TAACERGTCATCE TTE G TTCG T
REY HWI-ST1235:101:C1W...  ACGATTATATEGFTECATTEARTLRCF AAACTC ARTACACTTIC C CTh AATT TG AG AAGE ARTATC A CACARCAATE G TARCERGTCATCE TTE G TTCG T
FWD HIVI-ST1235:101:C1W ACGATTATATEG GTGGATTR ARTCRCGARAC TCAATACACTTTCC CT AATTTE A6 AAGF ARTATCACACAGC ARTG G TARLGRETCATCC TTG & TT 6 TH
FWD HIVI-ST1235:101:C1W ACGATTATATEG GTGGATTR ARTCRCGARACTCAATACACTTTCC CT AATTTE A5 AAGF ARTATCACACAGCAXTG G TARLGRETCATCC TTG & TT 6 T
FWD HIVI-ST1235:101:C1W €6 ATTATATEG GTGGATT ARTCRCGARACTCAATACACTTTCC CTR AATTTE A AAGG ARTATCACACAGC AXTG G TARLGRETCATCC TTG & TT (G THT
FWD HIVI-ST1235:101:C1W €6 ATTATATEG GTGGATTR ARTCRCGARAL TCAATACACTTTCC CTR AATTTE AF AAGF AATATCACACAGC AXTG G TAREGRETCATCC TTG 6 TT 06 THT
FWD HIVI-ST1235:101:C1W €6 ATTATATEG GTGGATTR ARTCRCGARACTCAATACACTTTCC CTR AATTTE AF AAGF AATATCACACAGC ARTG G TAREGRETCATCC TTG & TT 6 THT
FWD HIVI-ST1235:101:C1W ATTATATEGGTGE ATTE AATCR R ARAL TCARTACACTTTCL CTR AATTTE A AAGGARTATCACACAGE ARG G TARLGEGTEATEG TG 6 TT 06 THTIAT
FWD HIVI-ST1235:101:C1W GETGEATTE AATCRCF AAACTE ARTACACTTIC L CTh AATITG AG AAGE ARTATC ACAC AR AATE G TAACG R GTCATCE TTS 6 TTC6 TTTAT CRAACTC C
26.1“9D QB.CIiDD 26.?10 26‘?20 26.3‘3D 28.?40 26.?50 26‘?80 QE.S‘TD 28.?30 26.?90 26‘?00
Consensus AACGGTTATTCGCAATTTAAC GATGAATGGAAAGAACACGAMMT TCAAAAATTGGATE TTAAGGGANT TCAAAAAC T TATAGTETCCCTTGGTTACACGATTGATGAATTGATGCAAATT
5 - B — 7
[}
o
Coverage EDHE
E]
L o e e ]

28,278 26,288 26,28 26,308 28,318 28,328 26,348 28,358 28,368 26,376 26,388
HACIG G_G_G-G-GG-G_G-E—G_GGGIG-G—_GG_}-G-S_G-G_

FUD HWI-8T1235:101:C1W

FEVHWI-ST1235:101:C1W...
REVHWI-ST1235:101:C1W...
REVHWI-8T1235:101.C1W...
FUD HWI-5T1235:101:C1W

FEVHWI-ST1235:101:C1W...
REVHWI-ST1235101.C1W...
FUD HNI-8T1235101:C1W

FUD HWI-ST1235:101:C1W...
REVHWI-ST1235:101:C1W...
FIID HINI-8T1235:101.C1W...
FUD HVI-5T1235:101:C1W

FIUD HVI-ST1235:101:C1W...
FID HINI-ST1235:101.C1W...
REVHWI-8T1235:101:C1W...
FEVHWI-8T1235:101:C1W

REVHWI-ST1235:101:C1W...
REVHWI-ST1235:101.C1W...
REVHWI-8T1235101:C1W

FEYVHWI-ST1235:101:C1W...

FUD HWI-5T1235:101:C1W
FUD HVI-ST1235:101:C1W...
FID HINI-ST1235:101.C1W...
REVHWI-8T1235:101:C1W...
FEVHWI-8T1235:101:C1W
FID HINI-ST1235:101:C1W...
REVHWI-ST1235101.C1W...
FUD HVI-8T1235101:C1W
FEVHWI-ST1235:101:C1W...

REV HWI-ST12351 01" C1W
REV HWI-ST1 2354 01:C1W..
REVHIVLST1 935101 C1W

TTCAAAAATTGGATGTTAAG
TCAAAAATTGGATETTAA
TCAAAAATTGGATGTTAA

GATTGATGAATTGATGCAAATT
GATTGATEAATTGATGCAMATT
GATTGATSAATTGATGCAMATT
GATTGATGAATTGATGCAAATT
GATTGATGAATTGATGCAAATT
TACACGATTGATGAATTGATGCAAATT
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TCAAAAATTGGA TG TTAA
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BTTCAAAAATTGGATETTAML

AACG uTTAT TCAAAAATTGGATGTTAAGGGANTTGAARAAC TTATAGTETCCCTTG

Supplemental Figure 1.  Screen captures from Geneious showing reads mapped to
PhV1.TypeA. Highlighted bases denote deviation from the template sequence; red arrow
denotes low abundance genomic variant matching the template.
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Reads from each sample were mapped to consensus sequences of PhV1 genotypes to

evaluate genome completeness in each sample. (A) reads mapped to PhV1 type A, (B) reads mapped to PhV1 type
B. Green: genes which could be annotated, orange: hypothetical genes present in NR with no annotation, blue:
region that matches a CRISPR I11-B spacer, grey: regions with read coverage, black: regions lacking read coverage.
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FUD HW|-ST112B65:C0GF.. TOATAAGTCGATC ACCATGATITG TTCTTGATGAAAGAATGTC AACCAACTTGCAAGACG ATC GAAGGT ACTGRA ATTCAC GG TCAASTTITGAT TG T AGG AACTAATRCCAALL AAG ATGATTT
FEVHW-STI1 2865 COGF..  TTUATAAGTCGATC MCGATGATT TGTGATEAAG AMAGAATGTC AAC CAACTTGE AAGACG ATCGARGGT ACTGTAATTCACGG TCAAGT TTTGATTOT AGG AACTAATGCCAAAA MG ATGATTTTGATTIY
FUD HWI-ST112865.C0GF... CTSATAAGTCGATCACGA A G “AACTTGCA AGACG KTCGAAGGEACTGTA ATTCAC GG TC A AGT TTTGATTST AGG AACTAATGCCBAGG AMATG ATTTTGATTTU
PO HWLSTI1 2865.C00E . STOATAAGTCATC JCOATE AT TGTSA TG AGACTTC TTGATGAMGAATCT CAAGACGATCGARGGACTGTARTTCACGG TCAAGT TTTGAT ST AGG AACTAATGCCEAGGAMMATG AT TTTGATTT
FI0 - 65O CTGATAMGTCGATC AOGATGATT TGTGATGAAGAGTTCTTGATGAAAGAATGTC u.smm.rmumse|AcTc.1uncncs«;mAm1mGarm1mucm\m:csmmumarmsnn
FID HAL- GO  STCATAAG MCOATC ACOATEATTTETOATOAAGAGTTCTTCATGAAAGAATGTER AAGACGATCGAAGGTACTGTAATTCACG STTTTGATTCTAGC AACTAATGCCAAMLAL TTTGATTT
FEUHW- 83C0GF.  TGATAMGTORATC ACGATSATT TGTGATOAAGACTTCTTGATGALAGAATGTC AMCCAAC ATC G e A TG TA KT A G T AT TTTGATTETAGG MCTARTCCALM MG TEATTTTGATTT
FEU Nl 65:COGF... TGATAAGTCHATC TTTG AAGAGTTCTTGATGARAGAATGTC AACCAACTTGE "GTAKTTCACGGTCAAGT TTGT AGG AKCTAATGCCAARARAG ATGATTTTGATTT
FID H- B E0GE  TOATAAC TATC ACCA T T ToT CATUA AGA T TC LT A A AT T MAE CAACTT A AR AC’TG’IAATTEACGGI(AAG‘[TITuATIGTAGGA.\CIM‘IGECAAA.\AMAT\;M‘[’ITGA’T’T’II
FID HAL 65.CIGF.  CTGATAAGTCGATC ACGRTGATT TGTGATGA AGACTTCTTGATCAMGAATGTC MCCAACTTGCAAGACGATCGA CCTEAACTTTTGATICTAGE AACTARTGCCAMAMG ATGATTTTCAT T
FEVHW- STOATAASTOGATC ACCATCATT TSTGA TEAAGAGTTCTTGATG, AACTTGCAAGA 50T AAGTTTTGAT ST AGG AACTAATG CCAMA ARG ATGATTTTA
FEU HWL- AGAG wcrrmmmunwuccuc'rm:;mxccmccuwm ATTGTMMCDA‘I\;ECAMAMEATGATT‘[T\;ATTR
F2U Hil c AGGTAC [GATTGTAGG ACTA A
FID HI- CAGTTETTOL T AT G ACAC AT AMCGTACTE TCAMSTITTOATTOT Asg A AT LT TR
FEU HWL- G T TTGCAAGACGATE: TAl chag FEATTT A A AAMGATGATTITGATTR
FAID - RGN oL GTC AAC CAACTTGCA AGACG ATCGAA GGT AL TTGATTGTAGG AACTARTG AALG KTGATTTTGATTR
FEUHINL UCGA, TS i CTTGCAAGACGATC: TMTUTMTNACGGT\:AM T AGE AACTAAT AMAGATEAT
FEU HW- ACGATGATT GAATG CAACTTGCAAGACG ATCGARGGTACTGT: TTTGATTSTAGG AACT {TGATTTTGATTI
FAID - msnusmsnrm,nm».nmmnmnA\.Asncﬂcmumursmmcu;rruu:mcsAruuucnc"rs'ruﬂcncsmmm AGGAACTAATGCCAARAARG ATGATTTTGATTI
P2 - TTCTTGE AATGTC ARCCAACTT GGTACTGTAATTCACGGTCAAGT AACTAATGCCAARA ARG ATGATTTTGAT
FIb HAI-ST1 T ATT TETCATA ACACTTC TTCATC A ACAAT ST A CARCTT: GAAGGTACTGTAATTCACGGTCA, ACTAATGCCAARAA ST
FID HAL- \CGATGATT TOTGATGAAGACTTCTTGATG) T TTGCAAGACGATCGARGGTACTGTARTTCACGGTCAACTT ACTAATGCCAAMAMAGATGATTTTGAT
FEU HW- BCCATe ATT TG TG AN GA ANTGTC AACCAACTTGCAAGACGATC GAAGGEAC TGTARTTCAC GG TCAAGT TTTG ATGCCAAMAMAGATGATTTTGATTT
FID - TGATT TGTGATGAAGAGTTCTTGA AXTGTC AACCAACTTCCAAGACG ATCGAKGGTACTGTAAT GTTTTGATT G ATGATTTTGAT
FECHIL AT ATITOTG . AATGTC GACG GOMACTG: GATTS AGATGATTTTG)
FEV HINL- AT ATT T CAT A A T LT CATC A AT AT T AR CAACTTaCA A C AT CAACOTACT STAATTEAC G PCAACTTTT AT ATGATTITGATTI
FEV HAL- GATGATT TGTGABGAAGAGTTITTGATGAMAGAATGTC AACCAACTTGCAAGACGE ATCGAAGGACTGTARTTCACGG TCAAGT TTTGATTGTAGG A ATGATTTTGATTT
0 - GATGATTTGTGATGAAGACT L TTGAT GALAGAATGTC AAC CAACTTGCAAGACG ATCGAAGOTAL TOTAKTTCAC GO TEAMGT TTTGATIGT AGGAACTA TGATTITGATTR
FAID HyY- TGATT TGTGABGAAGAGTTITTGATGAAAGAATGTC AACCAACTTGCAAGACG ATCGARGGHAC TTGTAGGARACTAR TGATTTTGATTI
FEU HWL- TTGTGATGAAGAGTTCTTGATG, G. T A ATTCAC o AT THT AT T A AMCTAR T CCA GATTR
FID HAL- TGTGATGAMGAGTTCTTGATCARAGAATGTC AACCAACTTGCAAGACG ATCGAAGGTACTGTARTTCAC GG TCAACT TTTGATTST AGG AACTARTGCCAL ™
FEUHW- TETGATGAAGACTTC TTGATGALAGAATGTC AC CAACTTGCAAGACG ATCGAAGOTAC TGTA KTTCAC GG TEAMGT T TGAT IGT AGG AMCTAATGCCAL ™
FEU HINL- TGTGATGAAGAGTTCTTGATGAL AGAATGT AAC CAACTTGEA ASACG ATCGAA GGTAC TGTA KT AC GG TEAAGTTTTGATTGT AGG ALCTAATGCCAL ™
FAID HW- GTGABGAAGAGTTITTGATGH TC AACC. ACGATCGA GGIACTGTAJ\T]’C E:G LAG GATTGTAGGAACTAATGCCE ™
FID HAL ATAMGTCGATC AC TICTT T MM CAA ST oA ACA GO TE oA SaAC TR LT AC O A AST T AT TT A AACTAATS AT
FID HAl- STGATAAGTCGATC AC T TTGCAAGACG ATCGAAGGT ACTGTAATTCACGG TCAAGT TTTGAT TST AGG AACTAATG: GATGATTT
FID HAL- AACTCGATC AC ‘GTC ALACCAACTTGCAAGACG KTCG: "ACTGTAKT AGTTTTGATTGTAGG LACTARTGCC; TS ATTT
FID H- CTOATAGTCGATC A ‘GTC AACCAACTTGE GAAGGTACTGTAATHCACGGTCAAGT TTTGATTGT AGG AACTAATGCC, GATGAT
P - AACTCGATCACGATS GTC AACCAACTTGE GARGGTACTGTARTTCACGGTCAM ATTGTAGG AACTARTGCC TGATTTT
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GAGAAAS AAATT 505 TETTG DG TTECAS
IS ARCTAGAG AAAGKARTIGCG TCTTG COTICCASGAGA GTCATC AC CATTGCTAAAAS CGTAAAG TCAR TGS CATECG TAAATAATAAC TITOTTA TTECL
TTCTEAACTAGAGAAAGAAATTGCGTC TTGCGTT ATAATAACTTTGIT. 6cc
CTGAACTAGAGAAAGAAATTGCGTC TTGCGTTN TAATAAC TTTGT! 4
TGAACTAGAGAAAGAAATTGCGTC TTG!
AACTAGAGAAAGAAATTGCGTC TTGCETN
CTAGAGAAAGAAATTGCGTC TTGCGT!
'AGAGAAAGAAATTGCETC TTGCCT
TAGAGAAAGAAATTGCGTC AAC TTTGTTAC GTTC
AGAGAAAGAAX IAACTTTGTTACGTTC
SAGAAA ACTTT GTTC
AGAAAG. ACTTTGTTAC
AGAAAC CTT T £
GAAA ; CGTTC
3 "'Tu(.‘\-.%Tn TTu(.\yT CTT £ C|
G, G GCG! c C
TT { ”'Tbu:TL TTbILf’E‘ C C C|
ey AAAGAAATTGCGTC TTGCGT! ¢ CGTTC
TT Af AAATT G c < C IC|
TTA AA AR C |
STTh AAAGAA CTTTGTTAC 6TTC
PR ATAACTTTGTTACGT
TTATT Tu“'['GGCATTLuTuA.‘JTAA['l'I‘TL,TTALI:TT(
'TTATTT GTGAATEGCATTCG TAAAMAATAAC TTTGTTAC G TTC!
ITTATTT T\a‘AA’[‘GGCATTC\;‘TMATAATAAC'[TTGTTACGT’DC
TTATTT TGAATEGCATTCGTAAABAATAAC TTTGTTACGTTC
STTATTTT TGAATBGCATTCGTAAABAATAAC TTTGTTAC G TTC
TTATTT TG AATGL:LAT GTAAATAATAAC TTTGTTAC G TTCH
TTATTTTCT AAABAATAAC TTTGTTACGTTCH
TTATTTTCTG AAABAATAACTTTGTTACGTTC
TATTTICTGAA AR > CG AAATAATAACTTTGTTACGTTC
‘TTATTT’!‘LT AA MATTbLbT\. TTGEGT AAABAATAAC TTTGTTACGTTC
"TATTTTCTGAACTAGAGAAAGAAATT! AAABAATAAC TTTGTTACGTTC
AATT\,L\:TL TTGRGT" AAABAATAAC TTTGTTAC G TTCH
GG. WACTTTGTTACGTTC
GG. AAABAATAAC TTTGTTACGTTC
GG. AAANAATAAC TTTGTTAC GTTC
GG AAATAATAAC TTTGTTACGTTC
GG. ATAACTTTGTTACGTTC
GG. CGTAAABAATAAC TTTGTTACGTTC
ATTTTCTRAACTA G = GAATRACATTCRTAAANATAA ATTAC G
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{ATCATAATGAGGGAGT AAAATAALACCATG ACTAATTCTAATTTC AT TCATCC ATTGTT TTCGITAGAGACAA TTG ATACTGC TG AAGGC ALA AAG AAAGTT ATG AKC TCTTGGGC TTTTGC TTC AATGATTTGGTCAGGAG
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IATCATAATGAGGGAGT AAAATARAACCATGACT AATTCTAATTTC AT TCATCCATTGTTTICG,
,ATCJTMT\;AGGGA:TW ATARAACCATGACTAATTCTAATTTC ATTCATCCATTGTTT

ATTG ATACTGCTGAAGGC AAARAG AAAGTT ATGAAC TC TTGGGC TTTTGC TIC AKTGATTTGGTCAGGAG
CAATTGATACTGCTGAAGEC AL RAGAAGTT ATGAAC TCTTGGGC TTTTGE TIC AATSATTTGETCAGGAG

ATCATAATGAGGGAGT MAATAAR ACCATGACT AATTCT AATTTC ATICATCC ATTGITTT ATTGATACTGCTS. TG
ATCATAA ToAGGOAGT MAATA A ACCHTA GATACTGCTGAAGGC AWM UG AAAGTT ATG AC TCTTGGGC TTITTGC TICAATGATTTGGTCAGGAG
ATCATAA TOAGGOAGT MAATAAM ACC ATACTART TC TAATTIC AT TCA TeCATT T TICCTT GATACTGCTGAAGGE AkA AAGARAGTTATG AAC TCTTGH

GOGAGT MMM NTUAACCATGACT AT TCTAAT TTE AT TCATEC ATTGTTTTE CTTAG AGACANTTG LA RAG AAAGTT ATG RAC TC'

{ATCATAATGAGGGAGTALAATAALACC) AT

IATCATAR TOA GG AGT AR ATA R ACC ATGACTARTTCTARTTTC ATTEATCE KTTETTTTC GTTAG AGACAATTGAT
{ATCATAATGAGGG AGT A& ATA AL ACC ATG ACTAATTCTAATTTC ATTCATCC ATTGTTTTC GITAGAGACAATIGATAC
{ATCATAATGAGGG ASTARAATAAMACCATGACTAATTCTAATTTC ATTEATCC ATTGTTTTC GTTAG AGACAATTG ATACTGCTG AAGGC AkA RAGRA

IATCATAATGAGGG AGT AAAATAALACC ATGACT AATTCTAATTTC ATTCATCC ATTGTT TTC GTT AGAGACAATTG ATACTGC TG AAGGC AMA AAGAAA
ATCATAATAGEO AGTAAL ATALICCATU ACTAAT T TAKTTTC ATICAICC ATTOTTTICOTTACAGACAATTOATACTOCTOAG Al
(ATCATAATGAGGGAT AAT CATCC ATTG! ATTGA ARAGARAGTTATG.
ATCATAATGAGGGAG A ATIAC AT ICTAAT TR AT TEA T AT TTACACACAATICATACTCTS.
ATCATAATGAGGGAG' ATGACTAATTCTAATTT ATCCAT ATTGATACTGCTGAL
IATCATAATGAGGG AT AACCATGACTAATTCTAAT ATCCATTG! G SACAATTGATACTGCTOAAG
IATCATAATGAGGG AR AAACCATGACTAATTCTAATTTC ATTCATCC AT GAGACAATTGATACT Jcrcua;cmm\;ms
TGAGGGAG ARCCATGACTAATTCTAA] AT ATTGATACT \GALLGTTAT
A OAGOCAGTAARTARAACE ATACT AR TCTARTTTC ATTEA TEC ATTGIT T T ACAGAC A T T ATACTGE ToARGLC IARAGAAAGITATG AR
AGGGAL CCATGACT AATTCTAATTTC ATTCATCCATTG] AGACAATTGATACTGCTGAAGGC
GAGGE CCATGACT. MATTT TCCA C G TTGATACTGCTG AL 5
CCATGACTAATTCTAATT] TCCATTG & GACAATTGATACTGCTGAAGGE.
CCATGACTAATTCTAATTTC ATTCATCC ATTGTTTTC GTTAGAGACAATTG ATACTGC TGAAGGE 5
CCATGACTAATTCTAATT] CATCCATTGTTTTCGTTAGAGACAATIGATACTGCTGARGEC
CATGAC AL CATCC ATTGTTTTC GTTAGABAC) ATACTGCIIAAGEC G
ATARAACCATGACTARTTCTAATTTC ATTCATCC ATTGTTTICGTTAGAGACAA TTG ATACTGC TG AAGGC A AGTT,

“CCTTAT CATCAARACC
AMACCATGACTAATTCTARTTTC ATTCATCC ATTGTTTTC GTTAGAGACAATTGATACTGCTG AGGC AAMGIMGTTATS MAC TETTGGGC TTTTGCT
AATGAC ARACCATGACTAAT TCTAATTTC AT TCATC ATTGTTTICGTTAGAGACAM TG ATACTGC TGALGGC MAMMG AAAGTTATOAMC TCTTGGC TTTTGCT
iATCATAATGAGGG AGTARAATAARACCATGACT AR TCATCCATTGTTTTC AT

GGTCAGGAG
GTTAGAGACAATTGATACTGCTGAAGGC AAARAGAAAGTT ATG AAC TCTTGGGC TTTTGE TTCARTGATTTGGTCAGGAG
ATCATAATGAGGG A AT OACT AT T ARG AT R AT ARG TT F T GTT A AGACAA TTATACTC TS AAGGC A MG MAAGTT ATSAAC T TTGGC TTETOLTT GGAG
IATCATAATGAGES AMCCATGACTARTTCTAATTTC ATTCATCC ATTGTTTTC GTTAG AGACAATTG ATACTGC TG AAGGE ARG AAAGTTATG AAC TCTTGGGC TTTTGCTT. GAG
ATCATAATGAGGGA CATGACTANTTCTAATTTC AT T AU ATTGTTTICGTTAG AGACA TTG ATACTOC TR AAGGC ALAMGAMAGTT ATS MAC TETIGGG TITTRC TTCAL a5
IATCATARTGAGGGAG CATGACTAKTTCTAATTTC ATTCATCC ATTGTT TTCGTTAG AGAC AN TTG ATACTGC TG ALGGC AR AAG AAAGTT ATG A TCTTEGGC TITTGC TICAR G
TCATAATGAGGGAG CATGACTAATTCTAA CATCC ATTGTTTTC GITAGAGAC! 3CTG AAGGC AMA MG AMGTTATG AMC TCTTGGGCTTTTC TTBAL G
{ATCATAATGAGEG. CATGACTAKTTCTAATTI ATCCATTGTTTICGTTAGAGAC . GTTATG LAC TCTTGGGCTTTTGC TICAA
ATCATAATGAGEGAG' ACT. AATTT ATCCATTG! AGAG A
IATCATAATGAC ATAR T ATCCATTG] G AR AAGAAAGTTATG LAC TC TICARTGATTTGST
IATCATAATGAGGG AGTAAAATAALA AATTTC ATTCATCC ATTGTTTTCGTTAGAGAC ARMGAAAGTT ATGAAC TCTTGGGC TTT TG TTC AATGATTTGETC
‘CATAATGAGGG: AATTTC ATTCATCCATTG: AGAGAC \GAAAGTTATG LA TCTTGGGC TTTTGC TIC ARTGATITGGTC

Screen captures from Geneious showing multiple genomic variants whose reads mapped to
PhV1.TypeA. (A-C) Multiple SNP patterns, (D) insertions or deletions. Highlighted bases denote deviation from the template



Supplemental Figure 4. Self organizing ESOM map of the MIS mat community. Each data point represents a
5-kb sequence fragment that has been spatially clustered according to tetranucleotide frequency. Sequences
from Phormidium are shown in orange and those from from PhV1 are shown in red. Data points from
reference genomes included as internal standards and other metagenomic contigs are included but with
minimized size because they are not relevant to the current study. To visualize genomic bins, the background
color represents the euclidean tetranucleotide distance between data points as shown in the legend. Hence,
bins appear as green areas and borders between bins appear as brown or white areas. Note the right and
left edges, as well as the top and bottom edges, are contiguous
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Supplemental Figure 5.  Nucleotide alignment of the Phormidium Type 1lI-B CRISPR region from Locus 1 and Locus 2. Purple:
CRISPR repeats with spacers located between repeats, grey: areas of nucleotide agreement, black: nucleotide disagreement.
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Supplemental Figure 6.  Nucleotide alignment of Phormidium CRISPR subtype 11I-B Locusl1 showing sequence conservation in
each of the 14 samples. Green: genes which could be annotated, orange: hypothetical genes present in NR with no annotation,
purple: CRISPR repeats with spacers located between repeats, grey: regions of nucleotide agreement.
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Supplemental Figure 7. CRISPR subtype I1I-B individual spacer and
conserved order “spacer contigs” normalized average read abundance.
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Supplemental Figure 8. Multivariate analysis of CRISPR spacer contigs and individual spacers. (A) Principal coordinate analyses

of CRISPR spacer contigs by year, (B) principal coordinate analyses of individual CRISPR spacers by year, (C) group average analysis

of CRISPR spacer contigs by year, (D) group average analysis of individual CRISPR spacers by year.
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Supplemental Figure 9.

cDNA from 2012 samples mapped to PhV1. Note that peaks range from 1x-65x

coverage. (A) PhV1 type A; (B) PhV1 type B. Green: genes which could be annotated, orange: genes with no
known function, red: novel genes, blue: region that matches a CRISPR IlI-B spacer.
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Supplemental Figure 10. cDNA from 2012 samples mapped to CRISPR Locusl . (A) Sample 2012-1D, (B)
sample 2012-2D, (C) sample 2012-3D, (D) sample 2012-4N, (E) sample 2012-5N; (F) sample 2012-6N, Green:
genes which could be annotated, orange: hypothetical genes, purple: CRISPR repeats, with spacers located
between repeats. Grey boxes under peaks: individual reads with window cut off at 3x read depth.
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Supplemental Figure 11. Normalized gDNA read abundance of Phormidium and viruses PhV1 typeA and B in each
sample. (A) abundance of virus PhV1 type A and B based on reads mapped to each genome, (B) abundance of
Phormidium based on reads mapped to four different single copy housekeeping genes. Blue background shows
samples that contain CRISPR.III-B.spacerl that matches PhV1.TypeB. Samples collected during the day are indicated
by D and samples collected at night are indicated by N.



Supplemental Table 1.

PhV1.TypeA Annotations

Start Stop. Length Annotation Direction

1 1,575 1,575  AAA ATPase forward
1,580 1,873 294 Novel 1 forward
2,017 2,319 303 HP forward
2,600 2,932 333 Novel 2 forward
2,952 3,350 399 HP forward
3,429 3,764 336 HP forward
3,927 4,571 645 DNA Methyltransferase forward
4,652 4,816 165 Novel 3 forward
4,860 5,210 351 Novel 4 forward
5,250 5,483 234 HP forward
5,568 5,774 207 Novel 5 forward
5,823 6,041 219 HP forward
6,643 7,149 507 Novel 6 forward
7,256 9,217 1,962 HP forward
9,329 9,601 273 Novel 7 reverse
9,728 10,558 831 DNA Ligase forward
10,713 11,459 747 Nucleoid DNA Binding Protein reverse
11,456 11,614 159 Novel 8 reverse
11,614 11,919 306 Novel 9 reverse
11,989 15,270 3,282 HP reverse
15,274 17,829 2,556 DNA Repair Protein reverse
17,865 19,526 1,662 ProB reverse
19,596 19,967 372 Novel 10 forward
19,978 20,634 657 HP reverse
20,638 21,453 816 Methyltransferase reverse
21,516 21,878 363 Novel 11 reverse
21,946 22,566 621 Novel 12 reverse
22,623 23,015 393 Novel 13 reverse
23,497 23,823 327 Novel 14 reverse
23,925 24,545 621 HP forward
25,327 25,809 483 Novel 15 forward
25,806 26,171 366 HP forward
26,267 26,581 315 HP forward
26,768 27,172 405 Novel 16 forward
27,287 27,838 552 HP forward
27,841 28,140 300 Novel 17 forward
28,256 28,645 390 HP forward
28,723 29,172 450 HP forward
29,266 30,003 738 HP forward
30,110 31,009 900 Hypothetical Phage Gene forward
31,006 31,209 204 Novel 18 forward
31,302 31,688 387 HP forward
31,806 32,021 216 Novel 19 forward
32,098 32,403 306 Novel 20 forward
32,629 33,183 555 HP forward
33,193 33,801 609 HP - Possible Peptidoglycan Binding Protein forward
33,796 33,906 111 Novel 21 reverse
33,939 34,262 324 Novel 22 forward
34,351 36,096 1,746 HP reverse
36,093 36,515 423 Novel 23 reverse
36,472 36,579 108 Novel 24 reverse
36,524 37,327 804 Novel 25 reverse
37,358 37,855 498 Novel 26 reverse
37,946 38,191 246 Novel 27 reverse
38,192 38,311 120 Novel 28 reverse
38,431 38,994 564 HP reverse
38,975 39,334 360 HP reverse
39,740 39,979 240 Novel 29 forward
40,058 40,219 162 NbIA reverse
40,230 43,418 3,189 Virulence Associated E Protein reverse
43,415 43,666 252 Novel 30 reverse
44,133 45,413 1,281 HP forward



al Table 2.

PhV1.TypeB Annotations

Start Stop Length Name Direction

1 161 161 Novel 31 forward
106 1,575 1,470 AAA ATPase forward
1,597 1,923 327 HP forward
1,999 2,196 198 HP - Possible Hydrolase forward
2,207 2,599 393 HP forward
2,628 2,989 362 HP forward
3,058 3,696 639 DNA Methyltransferase forward
3,161 3,340 180 HP reverse
3,430 3,696 267 HP forward
3,804 4,037 234 HP forward
4,086 4,286 201 HP forward
4,322 4,645 324 HP forward
4,642 4,878 237 HNH Endonuclease forward
4,936 5,170 235 HP forward
5,217 5,588 372 HP forward
5,592 5,750 159 HP reverse
5,768 6,274 507 Novel 6 forward
6,381 7,910 1,530 HP forward
7,994 8,281 288 HP - Possible Membrane Protein or Specificity Protein forward
8,376 8,627 252 Novel 7 reverse
8,730 9,560 831 DNA Ligase forward
9,679 10,398 720 Nucleoid DNA Binding Protein reverse
10,395 10,550 156 Novel 8 reverse
10,550 10,855 306 Novel 9 reverse
10,925 14,206 3,282 HP reverse
14,210 16,768 2,559 DNA Repair Protein reverse
16,804 18,396 1,593 ProB reverse
18,460 19,275 816 Methyltransferase reverse
19,437 20,015 579 Novel 12 reverse
20,107 20,433 327 Novel 14 reverse
20,537 21,157 621 HP forward
21,284 21,391 108 HP forward
21,925 22,354 430 HP - Phage Protein 7.7 Like forward
22,351 22,716 366 HP forward
22,413 22,577 165 Novel 32 reverse
22,574 22,771 198 HP reverse
22,832 23,146 315 HP forward
23,334 23,738 405 Novel 16 forward
23,735 23,911 177 HP reverse
23,852 24,403 552 HP forward
24,406 24,705 300 Novel 17 forward
24,821 25,282 462 HP forward
25,360 25,809 450 HP forward
25,903 26,640 738 HP forward
26,733 27,632 900 HP - Possible gp37/gp68 Phage Gene forward
27,629 27,832 204 Novel 18 forward
28,039 28,254 216 Novel 19 forward
28,344 28,532 189 Novel 20 forward
28,594 28,701 108 CDs forward
28,852 29,406 555 HP - Possible Endonuclease forward
29,416 30,024 609 HP - Possible Peptidoglycan Binding Protein forward
30,019 30,114 96 Novel 21 reverse
30,147 30,470 324 HP forward
30,559 32,304 1,746 HP reverse
32,301 32,723 423 Novel 23 reverse
32,680 32,787 108 Novel 24 reverse
32,732 33,535 804 Novel 25 reverse
33,626 33,862 237 Novel 27 reverse
33,863 33,982 120 Novel 28 reverse
34,111 34,674 564 Nuclease reverse
34,655 35,014 360 HP reverse
35,419 35,547 129 Novel 29 forward
35,684 35,845 162 NblA reverse
35,856 39,104 3,249 Virulence Associated E Protein reverse
39,101 39,352 252 Novel 30 reverse
39,908 41,080 1,173 HP forward



Supplementary Table 3. Occurrence of NblA proteins in finished cynanobacterial genomes

IMG Gene ID IMG Locus Tag
2504130049 Anacy_0427
2504133118 Anacy_3451
2562228843 ANA_C11286
646568884 Ava_3383
2504093934 Cal6303_0950
2504093985 Cal6303_1001
2504094115 Cal6303_1131
2505800739 Cal7507_2470
2505803407 Cal7507_5089
2510438685 Cha6605_2686
2510438724 Chab605_2725
2510439667 Cha6605_3668
2503610247 Chro_0004
2503612764 Chro_2501
2503612774 Chro_2511
2504684288 Cri9333_1853
2503745738 Cyanl10605_1477
2503746430 Cyan10605_2159
2503366269 Cyast_0866
2503367732 Cyast_2308
643479281 PCC7424_1012
643481400 PCC7424 3154
643583228 Cyan7425_0220
643585814 Cyan7425_2827
648185141 Cyan7822_0149
643474262 PCC8801_1176
643474263 PCC8801_1177
644979216 Cyan8802_1203
644979217 Cyan8802_1204
2509768698 CylstDRAFT_2658
2509769273 CylstDRAFT_3233
2509553335 Dacsa_0949
2503609352 GEI7407_3338
2503609353 GEI7407_3339
2503792581 Glo7428_0036
2503795029 Glo7428_ 2459
2503635059 PCC7418_0351
2022828762 CYJSC1_DRAFT_04660
2022832707 CYJSC1_DRAFT_60860
2022832938 CYJSC1_DRAFT_59660
2022833971 CYJSC1_DRAFT_66220

Genome

Anabaena cylindrica PCC 7122
Anabaena cylindrica PCC 7122
Anabaena sp. 90

Anabaena variabilis ATCC 29413
Calothrix sp. PCC 6303

Calothrix sp. PCC 6303

Calothrix sp. PCC 6303

Calothrix sp. PCC 7507

Calothrix sp. PCC 7507

Chamaesiphon minutus PCC 6605
Chamaesiphon minutus PCC 6605
Chamaesiphon minutus PCC 6605
Chroococcidiopsis thermalis PCC 7203
Chroococcidiopsis thermalis PCC 7203
Chroococcidiopsis thermalis PCC 7203
Crinalium epipsammum PCC 9333
Cyanobacterium aponinum PCC 10605
Cyanobacterium aponinum PCC 10605
Cyanobacterium stanieri PCC 7202
Cyanobacterium stanieri PCC 7202
Cyanothece sp. PCC 7424

Cyanothece sp. PCC 7424

Cyanothece sp. PCC 7425

Cyanothece sp. PCC 7425

Cyanothece sp. PCC 7822

Cyanothece sp. PCC 8801

Cyanothece sp. PCC 8801

Cyanothece sp. PCC 8802

Cyanothece sp. PCC 8802
Cylindrospermum stagnale PCC 7417
Cylindrospermum stagnale PCC 7417
Dactylococcopsis salina PCC 8305
Geitlerinema sp. PCC 7407
Geitlerinema sp. PCC 7407
Gloeocapsa sp. PCC 7428

Gloeocapsa sp. PCC 7428

Halothece sp. PCC 7418

Leptolyngbya sp. JSC-1

Leptolyngbya sp. JSC-1

Leptolyngbya sp. JSC-1

Leptolyngbya sp. JSC-1



2558008581
2558012300
2558012513
2558013490
2503886033
2503888145
2503889028
2509435054
2509436586
2563163497
648051302
648051456
642601385
642602108
642602782
2503741444
2509812345
2509420338
2509425186
2504089000
2504089688
2509574340
2509574488
2509574998
2509575233
2509576537
2510090234
2510090676
2503798897
2503800960
2503802052
2503802363
637617653
637800572
637877162
2509429187
2509430470
641611943
651079119
651079120
637010821
637010822
2562386647

OsccylDRAFT_01646
OsccylDRAFT_05371
OsccylDRAFT_05584
OsccylDRAFT_06562
Lepto7376_0438
Lepto7376_2529
Lepto7376_3398

Leptolyngbya sp.
Leptolyngbya sp.
Leptolyngbya sp.
Leptolyngbya sp.
Leptolyngbya sp.
Leptolyngbya sp.
Leptolyngbya sp.

JSC-1
JSC-1
JSC-1
JSC-1
PCC 7376
PCC 7376
PCC 7376

Mic7113_3219
Mic7113_4751
NSP_44910
Aazo_3770
Aazo_3966
Npun_F2237
Npun_F3014
Npun_R3808
Nos7107_2795
Nos7524_4777
Oscil6304_1131
Oscil6304_5979
Osc7112_2468
Osc7112_3155
Ple7327_2457
Ple7327_2605
Ple7327_3115
Ple7327_3350
Ple7327_4655
Riv7116_5088
Riv7116_5530
Sta7437_0830
Sta7437_2865
Sta7437_3947
Sta7437_4257
sycl1965 ¢

Synpcc7942_2127

CYB_2772
Syn6312_1146
Syn6312_2429

SYNPCC7002_A1933

SYNGTS_1378
SYNGTS_1379
ssl0453
ssl0452
MYO_113900

Microcoleus sp. PCC 7113
Microcoleus sp. PCC 7113
Nodularia spumigena CCY9414
Nostoc azollae 0708

Nostoc azollae 0708

Nostoc punctiforme PCC 73102
Nostoc punctiforme PCC 73102
Nostoc punctiforme PCC 73102
Nostoc sp. PCC 7107

Nostoc sp. PCC 7524

Oscillatoria acuminata PCC 6304
Oscillatoria acuminata PCC 6304
Oscillatoria nigro-viridis PCC 7112
Oscillatoria nigro-viridis PCC 7112
Pleurocapsa sp. PCC 7327
Pleurocapsa sp. PCC 7327
Pleurocapsa sp. PCC 7327
Pleurocapsa sp. PCC 7327
Pleurocapsa sp. PCC 7327
Rivularia sp. PCC 7116

Rivularia sp. PCC 7116

Stanieria cyanosphaera PCC 7437
Stanieria cyanosphaera PCC 7437
Stanieria cyanosphaera PCC 7437
Stanieria cyanosphaera PCC 7437
Synechococcus elongatus PCC 6301
Synechococcus elongatus PCC 7942
Synechococcus sp. JA-2-3B'a(2-13)
Synechococcus sp. PCC 6312
Synechococcus sp. PCC 6312
Synechococcus sp. PCC 7002
Synechocystis sp. GT-S, PCC 6803
Synechocystis sp. GT-S, PCC 6803
Synechocystis sp. PCC 6803
Synechocystis sp. PCC 6803
Synechocystis sp. PCC 6803



2562386648
2515003719
2515003720
2514153713
2514153714
2514150496
2514150497
2524499062
2524499063

MYO_113910
S6july2012_01456
S6july2012_01457
SYNPCCN_1377
SYNPCCN_1378
SYNPCCP_1377
SYNPCCP_1378
SYNPCCP_1377
SYNPCCP_1378

Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.
Synechocystis sp.

PCC 6803

PCC 6803 (updatelune2012)
PCC 6803 (updateJune2012)
PCC 6803, GT-I

PCC 6803, GT-I

PCC 6803, PCC-N

PCC 6803, PCC-N

PCC 6803, PCC-P

PCC 6803, PCC-P



Supplemental Table 4. 11I-B CRISPR repeats

Repeat Sequence

111-B_Repeat.A CTCCCCACTCGTTGGGGAAACTAATTGAATGGAAAC
111-B_Repeat.B CTCCCCACTCGCTGGGGAAACTAATTGAATGGAAAC
I111-B_Repeat.C GTCGCTTCTATTCGTAGAAGTGGAATTAATGGAAAC
I111-B_Repeat.D GTCCCCACTCGCTGGGGAAACTAATTGAATGGAAAC

111-B_Repeat.E CCCTACCGATGGGTTTAAATCGGATTAGTTGGAAAC




Supplemental Table 5.

Parameters used for bioinformatics software

Program Name:

Geneious v6.1.5

Cost
Function Algorythem Matrix Gap Open Gap extend Type Iterations
Geneious
Multiple Alignment Alignment 93% 12 3 Global alignment with free end gaps 3
Max Gap
Function Sensitivity Trim Max Gap Size Min Overlap Overlap ID Max Mismatches
Map to Reference Custom None 10% 10bp 60 100% 2%
Max Gap
Function Sensitivity Trim Max Gap Size Min Overlap Overlap ID Max Mismatches
De Novo Assemble Custom None 10% 10bp 60 100% 2%
Program Name: Velvet v1.2.08
Function kmer values Read Type
Assembly 91, 75, 61 Paired
MetaVelvet
Program Name: v1.2.02
Function Paramaters
Correct Assembly Default
Program Name: BWAv0.7.4
Function Paramaters
sampe Default
Program Name: Samtools v0.1.19
Function OVERLAP MINID
minimus2 200bp 98%
Program Name: BLAST v2.2.27
Min
Function Output format Min ID Bitscore e value Target
blastp 6 60% 50 1.00E-05 Function
Min
Function Output format Min ID Bitscore e value Target
blastp 6 30% 50 1.00E-05 Homology




Supplemental Table 6.

Sample read accession information

Sample Alias Sample Title BioProject ID BioSample ID Accession #
MISgDNA_2007-1D Finger 2007-1D gDNA PRJINA72255 SAMNO02228699 SRS455884
MISgDNA_2009-1D Prostrate Mat 2009-1D gDNA PRJINA72255 SAMNO02228700 SRS455885
MISgDNA_2009-2D Finger 2009-2D gDNA PRJINAT72255 SAMNO02228701 SRS455886
MISgDNA_2009-3D Finger 2009-3D gDNA PRJINAT72255 SAMNO02230180 SRS455906
MISgDNA_2010-1D Finger 2010-1D gDNA PRJINA72255 SAMNO02228702 SRS455888
MISgDNA_2011-1D Prostrate Mat 2011-1D gDNA PRJINA72255 SAMNO02228703 SRS455889
MISgDNA_2011-2N Prostrate Mat 2011-2N gDNA PRJINA72255 SAMNO02228704 SRS455890
MISgDNA_2011-3D Finger 2011-3D gDNA PRJINA72255 SAMNO02228705 SRS455891
MISgDNA_2012-1D Finger 2012-1D gDNA PRJINAT72255 SAMNO02228706 SRS455892
MISgDNA_2012-2D Finger 2012-2D gDNA PRJINAT72255 SAMNO02228707 SRS455893
MISgDNA_2012-3D Finger 2012-3D gDNA PRJINA72255 SAMNO02228708 SRS455894
MISgDNA_2012-4N  Finger 2012-4N gDNA PRJINA72255 SAMNO02228709 SRS455895
MISgDNA_2012-5N Finger 2012-5N gDNA PRJINA72255 SAMNO02228710 SRS455896
MISgDNA_2012-6N Finger 2012-6N gDNA PRJINA72255 SAMNO02228711 SRS455898
MIScDNA_2012-1D Finger 2012-1D cDNA PRJINA72255 SAMNO02230071 SRS455900
MIScDNA_2012-2D Finger 2012-2D cDNA PRJINA72255 SAMNO02230072 SRS455901
MIScDNA_2012-3D Finger 2012-3D cDNA PRJINAT72255 SAMNO02230073 SRS455902
MIScDNA_2012-4N  Finger 2012-4N cDNA PRJINAT72255 SAMNO02230074 SRS455903
MIScDNA_2012-5N Finger 2012-5N cDNA PRJINA72255 SAMNO02230075 SRS455904
MIScDNA_2012-6N  Finger 2012-6N cDNA PRJINA72255 SAMNO02230076 SRS455905




Supplemental Table 7.

Sequence accession information

Sequence Title BioProject ID Accession #

Phormidium Phage MIS-

PhV1.TypeA PRJINA72255 KF437907

Phormidium Phage MIS-

PhV1.TypeB PRJINA72255 KF437908

Spacer Contigs 1-33 PRJINA72255 KF487036 - KF487068
CRISPR 1lI-B Typel PRJINA72255 KF487069

CRISPR 1lI-B Typel v2 PRJINA72255 KF487070

CRISPR 1lI-B Type2 PRJINA72255 KF487071

L2P PRJINA72255 KF487072

L4P PRJINA72255 KF487073

ychF PRJINA72255 KF487074

secY PRJINA72255 KF487075

nblA PRJINA72255 KF487076 - KF487081



Supplemental Table 8.  Accession numbers for NblA tree

nblA source

NCBI accession number

Bacillus subtilis BEST7613
Microcystis aeruginosa PCC 7806
Arthrospira sp. PCC 8005
Synechocystis sp. PCC 6803
Synechococcus elongatus PCC 7942
Microcystis aeruginosa DIANCHI905
Microcystis aeruginosa TAIHU98
Microcystis aeruginosa PCC 9701
Microcystis sp. T1-4

Planktothrix phage PaV-LD
Microcystis phage Ma-LMMO01
Phormidium Phage PhV1.TypeA
Phormidium Phage PhV1.TypeB
MIS Phormidium 1

MIS Phormidium 2

MIS Phormidium 3

MIS Phormidium 4

MIS Oscellatoria 1

MIS Oscellatoria 2

BAM51709.1
CAO088905.1
CCE19972.1
BAA17955.1
AAA89103.1
ELS45963.1
ELP52921.1
CCI36768.1
CCI31263.1
ADZ31529.1
YP_851019
KF437907
KF437908
KF487076
KF487077
KF487078
KF487079
KF487080
KF487081




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Supplemental Figure 11. Normalized gDNA read abundance of Phormidium and viruses PhV1 typeA and B in each sample.  (A) abundance of virus PhV1 type A and B based on reads mapped to each genome, (B) abundance of Phormidium based on reads mapped to four different single copy housekeeping genes.  Blue background shows samples that contain CRISPR.III-B.spacer1 that matches PhV1.TypeB.  Samples collected during the day are indicated by D and samples collected at night are indicated by N.
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18



