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S1 Fig. Phylogenetic tree of isolates used in this study. Clinical isolates of Pseudomonas aeruginosa obtained from a person with cystic fibrosis shown in red. Reference strains of Pseudomonas aeruginosa are shown in black and were chosen
to represent the common genetic diversity within P. aeruginosa species from (De Soyza et al., 2013. MicrobiologyOpen, 2(6) 1010-1023). Zoomed in area shows the positioning of the closely related patient isolates excluding the distant

E-S2239-15 isolate.



S1 Table. Summary of isolates taken for study, patient details and antibiotic treatment at time of
sampling.

Date of Collection Patient FEV1 % predicted® Antibiotic treatment at
Sample (MM/DD/YY) age at sputum sampling time of sampling

Early Isolates

E-S2239-16
E-MSB2494 b Cotrimoxizole,
E-MSB3405 12/31 26 >3 Ciprofloxacin, Gentamycin
E-S2239-15
Late Isolates
L-001-1A
L-001-1B 15/08/12 46 18 Azithromycin
L-001-1C
L-001-2A Azithromycin, Tobramycin,
L-001-2B 17/10/12 47 21 Cefepime
L-001-3A
L-001-3B 21/11/12 47 21 No Data
L-001-4 21/01/13 47 17 Tobramycin, Meropenem
L-001-5A
L-001-5B 18/04/13 47 17 No Data
L-001-6 06/05/13 47 17 Tobramycin, Ceftazidime,

Azithromycin

2 Sinclair SW, Avery SF, Brady DM, Smith DA, Holst PE, O'Donnell TV. Prediction formulae for normal pulmonary
function values in New Zealand European subjects. N Z Med J. 1980;91(651):1-5.

FEV1% predicted is defined as the Forced Expiratory Volume of the patient divided by the average FEV1% within the
population for any person of similar age, sex, and body composition. This is used as a measure of reduced lung function,
compared to what would be expected of a person with ‘normal’ lung function.

b precise FEV1 is not available at time of sampling, number presented is average FEV1 % for the 2nd half of 1991



S2 Table. Summary of antibiotics administered to the patient at time of, or between sampling of early
and late isolates of P. aeruginosa.

Known antibiotic treatments given (1991-2013) "

Augmentin
Azithromycin
Cefepime
Ceftazidime
Ciprofloxacin
Clarithromycin
Colomycin/Colistin
Cotrimoxazole
Fucidin
Gentamycin
Meropenem
Moxifloxacin
Piperacillin
Tobramycin

@ This is not an exhaustive list of all antibiotics the patient received, but covers those administered at time of sampling or
between samples.

b Antibiotics listed are ones the patient received, this is not a list of antibiotics administered solely to combat P.
aeruginosa infection.



S3 Table. Summary assembly and gene prediction statistics for isolates whole-genome sequenced.

isolate total_length n_contigs circular N_count gaps ont_N50 ont_gscore ont_bases ont_cov miseq_gscore miseq_bases miseq_cov pred_CDS Biosample
E-S2239-15 6,407,559 1 yes 0 0 19,875 13.3 1,394,937,072 217.7 35.3 103,038,935 16.1 5802  SAMN13234651
E-S2239-16 6,315,896 1 yes 0 0 23,364 13.3 1,146,375,768 181.5 35.3 114,392,328 18.1 5717  SAMN13234648
E-MSB2494 6,330,120 1 yes 0 0 7,556 131 1,001,416,848 158.2 35.3 154,738,111 24 .4 5737  SAMN13234649
E-MSB3405 6,315,897 1 yes 0 0 22,478 13.3 1,196,529,488 189.4 35.3 96,322,838 15.3 5718  SAMN13234650
L-001-1A 6,269,726 1 yes 0 0 20,311 13.3 824,514,262 131.5 35.3 71,982,494 11.5 5691  SAMN13234657
L-001-1B 6,270,234 1 yes 0 0 26,365 13.3 658,327,564 105.0 35.3 118,980,668 19.0 5705 SAMN13234652
L-001-1C 6,268,635 1 yes 0 0 17,303 13.3 1,290,121,361 205.8 35.2 96,909,163 155 5688 SAMN13234659
L-001-2A 6,268,813 1 yes 0 0 19,144 13.3 1,139,680,807 181.8 35.3 84,017,737 13.4 5691  SAMN13234660
L-001-2B 6,270,419 1 yes 0 0 19,382 13.2 1,173,114,665 187.1 35.3 97,922,867 15.6 5695 SAMN13234658
L-001-3A 6,267,105 1 yes 0 0 19,255 13.3 1,084,955,690 1731 35.2 97,672,750 15.6 5692 SAMN13234661
L-001-3B 6,269,926 1 yes 0 0 17,568 13.3 719,291,575 114.7 35.3 117,042,558 18.7 5699 SAMN13234655
L-001-4 6,269,046 1 yes 0 0 20,001 13.2 697,520,061 111.3 35.3 113,721,808 18.1 5692 SAMN13234654
L-001-5A 6,270,090 1 yes 0 0 22,496 13.3 626,823,565 100.0 35.1 112,667,053 18.0 5696  SAMN13234662
L-001-5B 6,270,238 1 yes 0 0 20,014 13.2 993,479,333 158.4 35.3 100,880,789 16.1 5709 SAMN13234653
L-001-6 6,255,746 1 yes 0 0 17,642 13.3 815,860,744 130.4 35.3 113,412,261 18.1 5681 SAMN13234656
LEGEND
isolate Strain IDs
total_length Total length (bp) of contigs in the assembly
n_contigs Number of contigs (if 1, then one chromosome w/ plasmid)
circular Is contig 1 (chromosome) complete and circular (yes/no)
N_count Number of uncalled nucleotides (N’s) in final sequence)
gaps Amount of gaps (stretches of N’s) in the assembly
ont_N50 Read length that delimits 50% of sequenced bases (Nanopore)
ont_gscore Mean Phred quality score of Nanopore (long) reads
ont_bases Total amount of bases sequenced per nanopore library
ont_cov Amount of nanopore bases divided by genome size

miseq_qgscore
miseq_bases
miseq_cov
pred_CDS

Mean Phred quality score of lllumina MiSeq (short) reads

Total amount of bases sequenced per MiSeq library

Amount of MiSeq bases divided by genome size

Number of predicted protein coding genes (from Prokka)




S4 Table. Summary mapping statistics for RNAseq of early isolate E-S2239-16 and
late isolate L-001-1C

Number of Sequence Number of
Sample paired reads length range bootstraps Mapping (%)
E-S2239-16
01 3446702 20-125 1000 80.4
02 4903036 20-125 1000 86.6
03 4142012 20-125 1000 83.9
L-001-1C
01 5021309 20-125 1000 80.6
02 4928204 20-125 1000 85.7

03 4994328 20-125 1000 83.5
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S2 Fig. Heatmap showing significantly differentially expressed genes from RNAseq of L-001-1C and E-S2239-16.
Expression quantified as log of the counts per gene. Triplicates of L-001-1C RN Aseq are shown 1n the left columns, triplicates
of E-S2239-16 RNAseq are shown in the right columns.



E-S2239-16
E-MSB2494

E-MSB3405
L-001-1A
L-001-1B
L-001-1C
L-001-2A
L-001-2B
L-001-3A
L-001-3B

L-001-4
L-001-5A
L-001-5B

L-001-6

S3 Fig. Rearrang

] 100000 200000 300000 400000 500000 600000 700000 800000 900000 1oobooo 11odooo 1zodooo 130booo 1sodooo tsobooo 1eofooo i7odoco 1sobooo 1sodoon zoobooo 21ofooo zzofooo z3obooo 2s0booo 2500000 zeofooo 27odooo 2eodooo zeoboon soodoon 3tobooo 3zobooo ssodoon ssobooo 3500000 3eodoon 37ofooo 3eodooo 3soboon 4ooboon 41obooo 4zobooo s3ofoon ssofooo 4s0booo 4eodoon svofooo 4eobooo 4godooo sooboon stobooo szodooo s3oboon saodooo ssobooo geohoon srodoon ssobooo sgndooo soodooo erobooo ezodooo  esobo

R
v

E-$2239-16.fasta
100000 200000 300Do0 400000 600000 600000 7o0DOD  e00000 900000  1oobooo 1106000 1zofooo 130Booo 14odooo qsobooo 1eobooo 17odooo 1scbooo vsofooo zoobooo z1obooo zzodooo  z3ohooo  zaohooo  2sofooo zeobooo 2700000 2s0dooo zsobooo zoodooo 310booo szobooo  ssofooo  z4obooo ssobooo 3600000 3700000 3sodooo  3sobooo 400booo 41o0booo 4zobooo  4zofooo s4pdooo esobooo 4podooo 47obooo 4eobooo 4aodooo soobooo stofooo szofooo  szobooo  ss0boo0  ssoboon seobooo srodooo ss0booo ssobooo soodooo  e10booo szodooo s3ohon

LR

E-MSB2494 fasta
E-MSB2404 fasta
100000 200000 300000 400000 500000 600000 700000 B00DO0 900000 100b000 1106000 12ofo00 1300000 140f000 150hooo 1600000 1700000 1scbooo (sofooo zoobooo  z1obooo  z20dooo z3ohooo zeohooo 2506000 zeobooo 2700000 2800000 2sobooo 3oodooo 310Booo 3zobooo 3sofooo 3400000 3500000 3600000 3700000 3s0foo0 3s0booo 400Booo 41o0boon 4zobooo  430doo0 4400000 4s0b000 4p0B000 4700000 480B000 4a0dooo so0booo stodooo 5zofoo0  530b000 5400000 5500000 5600000 5700000 5800000 5806000 Go0G000 6100000 6200000 63000

{Al Y

E-MSB3405 fasta
100bo0 200000 30dbo 400000 500000 G00DO0  ;oODOD  eooDO0 900000 10obooo 1iodooo 1200000 130booo 1endooo 1soboon teodooo 17odooo 1echooo 1oodoon 200b000 z1oBooo zzofoon  zaobooo 2e0dooo 2s0dooo zeofooo 27odooo 2eohoon z90boon 3oodooo 31obooo 3zofooo s3odooo  3sobooo 3sodoon  ssobooo 3vobooo ssodooo 3eoboon 4oodooo 4rodooo 420booo e30dooo 4sobooo ssoboon seodoon a7obooo 4sodono 4godooo soobooo stodooo szodoon s30booo ssodooo ssohoon seoboon srodooo ssobono seodooo Goodooo eroboon  szodoon

<A Py

L-001-1Afasta
100bo0 200000 300000 400000 500000 600000 700000 800000 900000 1000000 11odooo 1zodooo 13obooo 1eodooo 1soboon 1eofooo 17odooo 1eohooo 1sodoon zoobooo  z1oBooo zzofooo zaobooo 2eobooo 250doo0 zeofooo 27odooo 2eodooo zeoboon soodooo 31obooo szofooo szodooo  3eobooo 3sodoon seodoon 37obooo 3sodooo 3enboon 4oobooo 41odooo 4z0fooo e3odooo ssodooo ssohoon seodooo a7obooo 4sobooo 4godooo soobooo stodooo szodoon s3obooo ssodooo ssohoon seoboon Gvodooo ssobono sgodooo soodooo etohooo  Gzodooo

€A1y

L-001-1B.fasta I I

100000 200000 300D00 400000 500000  60oDOOf 7o0DOD  eooboo  sooooo  1oobooo 11odooo 1zobooo  130Booo 1sodooo vsobooo 1eodooo  17odooo 1schooo fsofooo zoobooo  z1obooo zzodooo  z3ohooo  zsodooo  2sofooo zeobooo 2700000 zsobooo  zsobooo 3oodooo 31obooo szobooo  ssofooo  z4obooo ssobooo sobooo 37obooo  3sodooo 3sobooo 400dooo 41obooo 4zobooo  #3odooo s40booo 4sobooo 4pofooo 47obooo 400000 4@odooo soobooo stodooo  sz0boon szobooo ssobooo ssobooo seodooo s7oboon ssobooo ssofooo sooboon  e1fbooo  Gzodooo

LA

L-001-1C fasta
100000 200000 300000 400000 500000 600000 700DO0 800000 900000 100bo00 1106000 1200000 1300000 140f000 150booo 160doo0 17odooo  1scbooo (sofooo 2000000 z1oBooo zzodooo z3ohooo 2endooo 2500000 zeobooo 2700000 280f000 zsobooo 3oodooo 31obooo 3zobooo 33ofooo 3400000 3500000 360000 3700000 3808000 3s0boo0 4008000 410boo0  4zobooo  430d000 440booo 4500000 4606000 4700000 4800000 400000 5000000 Stofoo0 sz0boo0 s30boo0 5400000 5500000 5600000 5700000 5800000 5806000 s00bo0D  &1Mboo0  6zodooo

{Al Py

L-001-2Afasta

7~ 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000 1100000 1200000 130B000 1eodoon 1sobooo 1eofoog 1700000 190b000 1900000 2000000 2100000 2zobooo 230booo z4obooo 2500000 2e0boog 2700000 zeobooo 2900000 soodooo 3iobooo szobooo a3oboon a4pbooo 3sofo00 as0boo0 370bOD0 3900000 3900000 4000000 #10Bo00 4zobooo 4300000 440booo 4sofooo 4eodooo 4robooo 4eofoon 4900000 soobooo stobooo  szoboon s30bo00 5400000 5500000 600000 5700000 5800000 5900000 6000000 6100000 6200000

<A Py

L001-28.fasta | | | |

100bo0 200000 300000 400000 600000 600D 7odooo eodoon goobod  toobooo t1odooo izobooo 13ohooo 14ndooc 1s0booo 1eodoco 1700000 1sofooo 1godooo 2000000 z1obooo zzobooo 23ofooo zaodooo 2sofooo 2e0boco 2700000 zsofooo 290booo soodooo 3toboon szobooo ssodooo d4obooo 3odooo ssobooo 37oboo0 3sodoon 3sobooo 40odooo 41ofooo 4zobooo 4sodooo 440booo ssofooo seodooo 47obooo 4s0doon 4e0booo sonfooo s1ofooo szobooo ssobooo ssndooo ssofoon seodooo srodooo ssobooe ssodoon eonbooo obooo  szodooo

€A1y

L-001-3Afasta
§ 100000 200000 300000 400000 500000 600000  700DOD 800000 900000  100booo 1106000 1zobooo  130Booo 1sodooo qsobooo 1eodooo  17odooo 1scbooo rsofooo zoobooo  z1obooo zzodooo  z3ohooo  zsodooo  2sofooo zeobooo 2700000 zsobooo  zsobooo  3oodooo 310booo szobooo  szofooo  z4obooo ssodooo 3eo0bo00  37obooo 3sodooo  3sobooo 4oobooo 41obooo 4zobooo  sodooo s4oB000 4sobooo 4pofooo 47obooo 4eobooo 4aodooo soobooo stodooo szofooo  szobooo ss0bo00  ssobooo seobooo s7odoon ssobooo ssofooo soofooo  e10Booo Gzodooo

LA

L-001-3B.fasta
100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000 1106000 1200000 1300000 t140f000 150booo 160doo0 1700000 1scbooo fsofooo 2000000 z1oBooo zzodooo z3ohooo 2endooo 2500000 zeobooo 2700000 280f000 zsobooo 3oodooo 31obooo 3zobooo 3sofooo 3400000 3500000 36obooo 3700000 3808000 3s0booo 4008000 410booo 4zobooo  430d000  440booo 4500000 4606000 4700000 4800000 400000 5000000 5100000 s20Bo00 s30b000 5400000 5500000 5600000 5700000 5800000 5806000 G00G000 6100000 Gz0f000

{ml Py

L-0014.fasta
7~ 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000 1100000 1200000 130B000 1eodoon 1s0booo 1eofoo0 1700000 190b000 1900000 2000000 2100000 2zo0Boo0 2300000 z4obooo 2500000 2e0boog 2700000 2eobooo 2900000 sooooo 3iobooo szobooo azoboon aspbooo 3sofoo0 3s0boo0 370bOD0 3900000 3900000 4000000 #10bo00 4zobooo 4300000 440booo 4sofooo 4eodooo 4robooo 4eofoon 4900000 soobooo stobooo sz0boo0 s30bo00 5400000 ss0D000 60D000 5700000 5800000 5900000 6000000 6100000 6200000

<A Py

L.001 SAfasta | | | |

] 100bo0 200000 300000 400000 600000 600D 7odoo0 eodoon  goobon  toobooo t1odooo 1zodooo 13ohooo 14odooo 1s0booo 1eoboco 1700000 1sofooo 1sodooo zoodooo zrobooo zzobooo 230fiooo z4ohooo 2sofooo 2e0boco 2700000 2sodoon 290booo soodooo 3toboon szobooo ssodooo d4obooo 3odooo 3eodooo s7obooo 3sodoon 3sobooo 4o0ofooo 41ofooo 4zobooo 4sodooo 4sndooo ssofooo seodooo 47obooo 4s0boon 4v0booo sonfooo s1ofooo szodooo ssobooo ssndooo ssofooo seobooo srodooo ssobooe ssodooo eoodoco [Mobooo  szodooo

€@y

L-001-5Bfasta
100000 200000 300000 400000 500000 600000 700000 G00000 900000 1000000 1106000 1200000 1300000 140foo0  qs0booo 1e0dooo  17odooo 1scbooo fsofooo 2000000 21oBooo zzodooo z3ohooo zeodooo 2500000  zeobooo 2700000 280B000 zsobooo 3oodooo 31obooo ezobooo  zzofooo  340B000 3500000 3600000 3700000 3800000 3500000 4000000 410booo  4zobooo 4200000 440bo00 4500000 4606000 470B000 4800000 4000000 5000000 s10fo000 6200000 6200000 5400000 s500000 5600000 6700000 5800000 5806000 6006000 6100000 G200000

¥

L-001-6.fasta

ements within isolates. Mauve alignment of complete genomes 1solated from patient 20 years apart (excluding S2239-15). Showing

a clear inversion of 0.9Mb (highlighted) in 4 of the 11 late i1solates, occuring between rRNA operons which are the inversion endpoints.



S6 Table. Pairwise matrix of non-
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synonymous changes between isolates of P. aeruginosa from patient with CF

E-52239-16 MSB2494 MSB3464 L-001-1A L-001-1B

0 12
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Starting allele

Starting allele

S8 Table. Prevalence of specific nucleotide changes across all single nucleotide in all P. aeruginosa
isolates analysed in this study

Mutant allele (freq)

Single nucleotide mutation (n=935) A T G C

A 0 2 22 1

T 4 0 6 19 freq (%)

G 49 0 4 0 0

C 54 3 0 10 1

50 5

Mutant allele (%) 100 10

Single nucleotide mutation (n=935) A T G C 200 20

A 0.0 0.3 2.8 0.1 _

T 0.5 0.0 0.8 2.4

G 6.2 0.0 0.5

(¢ 6.9 0.4 0.0



