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APPENDIX A
SHARED BIOSYNTHETIC GENE CLUSTERS PRESENCE IN ALL STRAINS

Table S1 BGCs annotated from antiSMASH found in wild-type and all evolved strains.

Type Average Size | Most similar known cluster

NI-siderophore 31,146

NRPS 43,980 detoxin S1*

ectoine 10,404 ectoine®

NI-siderophore 25,270 desferrioxamin B/desferrioxamine E*

NI-siderophore 29,799

terpene 21,031

terpene 18,379 hopene®

T3PKS 35,833 flaviolin/1,3,6,8-
tetrahydroxynaphthalene*

NRP-metallophore,NRPS 63,409 coelibactin®

lanthipeptide-class-i 24,786

helE-KS, T1PKS 32,896

T1PKS,lanthipeptide-class-v | 53,706 cacaoidin®

T1PKS,butyrolactone 31,815 4-hexadecanoyl-3-hydroxy-2-
(hydroxymethyl)-2H-furan-5-one”

T2PKS,azole-containing-RiPP | 50,802 cinerubin B*

lassopeptide 15,874

NRPS,NAPAA 34,095

T2PKS 15,603 spore pigment”

NI-siderophore 25,572

terpene 6,492 geosmin®

* low, * medium, * high similarity confidence



APPENDIX B
ADDITIONAL BGC-RELATED ORTHOLOG CLUSTERS

(23.1 NAPAA Cluster)

@ s wr H
® (58.1 Terpene Clusters) °
@ Abo-s
@ o7 E,\m,l@;@m w@@:m
}ﬂ@@m
( B) [EAAVII AOK J02628]
.
;@ﬂ@mgd EIEMPLKKJG&
(95.1 Arylpolyene Cluster)
B'DWLKKJ“@&‘ “‘K@W - EAAMLAOK,@zeA
oo soste
@cAEEHLo,@%zm
(49.1 Lanthipeptide-Ill Cluster) 85.1 (Butyrolactol A Cluster) (Germicidin Cluster)
H
° q 5
i

EAAVIYOR 05104

BIBVIRl KK 1066%3)
EIT AOK T26373

o
L]
ANHIKOIENE) 05589 :

(F)

Figure S1 Orthologous cluster visualization of biosynthetic gene clusters.

(A, B, and Q) shared between wild-type and non-producing strain (SSUT88A®7). (A)
Terpene clusters, (B) Non-alpha poly-amino acids like e-Polylysin cluster, and (C) Aryl

polyene cluster.

(D, E, and F) shared between wild-type and non-producing strain (SSUT88A**¢). (D)

Lanthipeptide class Il cluster and (E) Butyrolactol A cluster, and (F) Germicidin cluster.



APPENDIX C
CRITERIA FOR HIGH-CONFIDENCE MUTATION SELECTION

To filter biologically meaningful deletions from initial Breseq predictions,
multiple exclusion criteria were applied. The following figures illustrate common
reasons for excluding contigs from downstream interpretation. These examples
collectively informed the final selection of representative deletions used in the main

analysis.

seq id position mutation Ags— Mr?‘ 3?,5' annotation gene description
101 | 25,213 Cc-T 100%|100% |100% | intergenic (+131/-427) EAAMLAOK_05724 = | = fdhA_2 dehydwgena"se bl
101 27,013 C—A 100%|100% (100%| intergenic (+171/+33) fdhA_2 - | — EAAMLAOK_05726 dehydrogenase/hypothetical protein
104 18,168 G-T 100%|100% [100%| intergenic (+55/-206) EAAMLAOK_05810 = | = henC_1 ical protein/Hydrogen cyanide synthase subunit HcnC
| 1
56 bp
25,190 bp. 25,200 bp 25,210 bp 25,220 bp 25,230 bp. 25,240 bp.
1 1 | | 1 1 I
[0-138]

MR9-16.bam Coverage

MR9-16.bam

-1

Ab9-5.bam Coverage

Ab9-5.bam

0-2m

3P6-7.bam Coverage

3P6-7.bam

Sequence = TTGACTTTGGGGCGCTGATCGGTACCGCCGGCTGCCACCCGACGACCAACCCGGTA

8BA-WT Reference

Figure S2 Breseg-predicted mutations with no biological relevancy, which were
deprioritized from analysis. In this case, mutations at contigs 101, position 25,213 that
cause base substitution from C to T were present in all strains and were categorized

as biologically irrelevant.



GCAAGTGCGGCGGCCGTCACH
|

acgccggggecgggeGTCAC
acgccggggecgggcGTCAC
ccggggccgggcGTCACH
cggggccgggcGTCAC
99ggccgggcGTCAC
99ggccgggcGTCAC
999ccgggcGTCA]
9ccgageGTCAC]
9ccgggcGTCAC
€gggcGTCAC

89

CGCCGGCCCCTCAGCCACACCGGCACCA ICGGGCGGCCTCGRCCGACGCCCCIGCGCCCCGA

GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGLGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGE
GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCAC CGCCGCGCTCGEGCGCCGCTCETCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCTCG
GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGEGCGGCCTCGTCCg
CGCCGGCCCCTCAGCCECACCGG ACCACCACACCCACGACACCCACCCCGTCCACCGCGCCC CACGCGCCGCGCTCGGGCGCCECTCATCCC ACCCCCGCATGCCCCGLGCTCGGGLGGCCTCCTCCGa
IGCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGTCCGAC
(GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGTCCGAC
IGCGCCGGCCCCTCAGCCACACCGGCACCA CACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGLGGCCTCATCCGACY
GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCLCGCCCGCACGCGCCGCGCTCEGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCETCCGACGeC
GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGA ACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGEGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGTCCGACGee
GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCETCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGLCCCGCGCTCGGGCGGCCTCGTCCGACGecce

\CCACACCCACGACACCCACCCCGFCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGC

CGTCAC

GCGCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGTCCGACGCCCCTgeg

>

acc-gcgCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCGTCCGACGCCCCTGCGecce

acc-9cgCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGCGCTCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGCTCGGGCGGCCTCETCCEACGCCCCTECGecce
¢-9cgCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCECCGCGLTCGGGCGCCGCTCATCCCGACCCCCECATGCCCCGCGLTCGGGCGGCCTCGTCCGACGCCCCTGCGCCCCGa
¢-gcgCCGGCCCCTCAGCCACACCGGCACCACCACACCCACGACACCCACCCCGTCCACCGCGCCCGCACGCGCCGLGLTCGGGCGC GCTCATCCCGACCCCCGCATGCCCGLLCTCGGGCGGCCTCGTCCGACGCCCCTGCGCCCCGa

|
[GCAAGTGCGGCGGCCGRCACRGCGCCGGCCCCTCAGCCACACCGGCACCA ICGGGCGGCCFCGRCCGACGCCCCTGCGCCCCGANES

VYAVAAVYVVVVVVA

\CCACACCCACGACACCCACCCCGICCACCGCGCCCG

GCCGCGCIFCGGGCGCCGCTCATCCCGACCCCCGCATGCCCCGCGC

Figure S3 Low read depth across the contig (<40 reads). This example shows
inadequate mapped read coverage. Due to insufficient data, reliable confirmation of

mutation status was not possible.

I
TGATCATCGGGGGTTGTGTGGACTEETGAAG

CCGGCTGGGAACR GGTICGGCCACCG TCGTGe <
gagcacgaggaactgc aac agtactccagtctgacttcgegatcttgtcgcggaCCCGGCTGGGAACH 1GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTETGAAG, TCGTGe >
gcacgaggaactgcgegaccagecacgacaacgeggcageeggcctagtactccagtetgacttegtgatettgtcgegggCCCGGCTGGGAACE GGT CGGCCACCGE TGATCATCGGGGETTGTGTGGACTMETGAAG TCGtgcag >
CCGGCTGGGAACBNGGTLICGGCCACCGE TGATCNTCGGGGGTTGTGTGGACTENTGAAGLTCGtgcag >
gcacgaggaactgcgegaccagecacgacaacgeggeageeggectagtactccagtetgacttegegatettgtcgegggCCCGGCTCGGAACR GGT CGGCCACCGE TGATCARCGGGGETTGTGTGGACTEATGAAG TCGtgcag >
CCGGCTGGGAACHGGT \CGGCCACCGE  TGATCATCGGGGGTTGTGTGGACTMETGAAG, TCgtgcagt >
acgaggaactgcgegaccagecacgacaacgcggeagecggectagtactccagtctgacttegegatcettgtcgegggCCCGGCTCCGAACE GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEETGAAG Tegtgeateg >
CCGGCTGGGAACHGGT \CGGCCACCGE  TGATCATCGGGGGTTGTGTGGACTE TGAAGTCGTGC GTg >
gaggaactgcgegaccagecacgacaacgeggeagecggectagtactccagtetgacttegetatcttgtcgegggCCCGGCTCGGAACE GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTETGAAG. TCGTGC. GTGGE >
aacgcggeage 99gCCCGGCTGGGAACH- GGT.ICGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAGLTCGTGCLGTGGE <
cgcgggCCCGGCTGGGAACH GGTICGGCCACCGE  TGATCATCGGGGGTTGTGTGGACTEETGAAG TCGTGCGTGGCcge <
gaactgcgegaccagecacgacaacgcggeageeggectagtactccagtctgacttegegatcttgtcgegggCCCGGCTGEGAACE GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAG TCGTGC GTGGCcge <
CCGGCTGGGAACH GGT\CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEATGAAGLTCG GTGGCcgc >
gaactgcgegaccagecacgacaacgeggeageeggectagtactccagtctgacttegegatcettgtcgegggCCCGGCTGEGAACE GGT CGGCCACCEE TEATCATCAGGGGTTGTGTGGACTMETGAAG TCGTGC GTGGCcge >
CCGGCTGGGAACHGGT \CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAG, TCGTGC\GTGGecgea <
aactgcgegaccagecacgacaacgcggeagecggectagtactccagtetgacttegegatcttgtcgegggCCCGGCTGGGAACE GGT CGGCCACCGE  GATCATCGGGGGTTGTGTGGACTEETGAAG TCGTGC GTGGecgea <
gc 999CCCGGCTGGGAACH- GGT.CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMTGAAGLTCGTGCIGTGGCCGCIGGee <
cgcgggCCCGGCTGGGAACH GGTICGGCCACCGE  TGATCATCGGGGGTTGTGTGGACTETGAAG TCGTGCIGTGGCCGCLIGGCCAL <
cgaccagccacgacaacgeggeagecggectagtactecagtctgacttegegatcttgtcgegagCCCGGCTGGGAACE (6T CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEETGAAG TCGTGC GTGGCCGC GGCCATa <
CCGGCTGGGAACHGGT \CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAG, TCGTGC\GTGGCCGCIGGCCATa >
gaccagccacgacaacgeggeagecggectagtactccagtctgacttegegatcttgtegegggCCCGGCTGGGAACR GGT  CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEETGAAG TCGTGC GTGGCCGC GGCCATA >
CCGGCTGGGAACHGGT \CGGCCACCGE  TGATCATCGGGGGTTGTGTGGACTMETGAAG, TCGTGC GTGGCCGC GGCCATAG <
accagccacgacaacgcggeagecggectagtactccagtetgacttegegatcttgtcgegggCCCGGCTCGGAACE GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEETGAAG TCGTGC GTGGCCGC GGCCATAgE <
CCGGCTGGGAACHGGT \CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAG, TCGTGC\GTGGCCGCGGCCATAgE >
agtactccagtctgactt: cgcgggCCCGGCTGGGAACH GGT \CGGCCACCGE - TGATCATCGGGGGTTGTGTGGACTMETGAAG TCGTGCGTGGCCGCIGGCCATAgC <
ccagccacgacaacgeggeagecggectagtactceagtctgacttegegatcttgtcgegagCCCGGCTCGCAACH GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTATGAAG TCGTGC GTGGCCGC GGCCATAGEG <
CCGGCTGGGAACHGGT \CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTMETGAAG TCGTGC\GTGGCCGCIGGCCATagegt <
agccacgacaacgcggeagecggectagtactccagtetgacttegegatcttgtcgegagCCCGGCTGEGAACE GGT CGGCCACCGE TGATCATCGGGGGTTGTGTGGACTEETGAAG. TCGTGC GTGGCCGC GGCCAtagegta <

Il
[GECATCCGGCGATTAGACCATGACC! (CCGGIGGACGGGCG/ \CCATCCCCTGECGRCCGGTGECCGGG CCGGCTGGGAACGGGGTGCGG! CGITTGATCATCGGGGGITGIGTGGACTIGIGAAGTTCGTGCGGRGGCCGCGGGCCATAGCGCANES

Figure S4 Low base quality from Breseq mutation calls. Although flagged as variations,
this contig exhibits poor base quality scores in the wild-type assembly, which can result

in false positive deletion calls during alignment.



90

Ab9- MR9- 3P
5 16
RA | 491 323 T-C C104C (TGT-TGC) EAAMLAOK_09890 — hypothetical protein
RA 491 327 G—A D106K (GAC—AAG) EAAMLAOK_09890 — hypothetical protein
RA 491 329 C—-G D106K (GAC—AAG) EAAMLAOK_09890 — hypothetical protein

GGIGCCICCTGGTCCACGGICCGCCGCECGGOCEEGGTCOECGCCOTTGCRGCATGGCITCICCCCOEGGGTGCIGGCCOTCGGGGCEGGTGR

GGGGCCCCCCCCCCCCCCGCACCOGGRCGGCIGCGRGICICGTCACICGGIGCCGACGGCCGCCGCCGCGCOGCCGGGTCCGGACCCGCCATCGCCS

[
CGGTGCCTCCTGGTCCACGGTCCGCCGCGCGGGCGGGGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGHCGET GGGGTg-9999g
CGETGCCTCCTGETCCACGETCCGCCGCGLGEELGEGEETCGGCTGCOGTTGCTGCATGCCTTCTCCCCGGGGGTGCTGYUCGET 6GGGTg-0ggggga
CGETGCCTCCTGETCCACGETCCGLCGCGLGEELGLGETCGGLTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGUCGET GGGGTg-0ge
CGGTGCCTCCTGGTCCACGETCCGCCGCGCGGGCGGGGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGUCGET GGGGTG-866GGHCC M MYECCCCCGCACCGGETCGGCT CGTGTCTCGTece
ctcctGGTCCACGGTCCGCCGCGCGGGCGGGGTCCGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-GG6GGH CHNYN CCCCCGCACC GGTCGGCT CGTGTCTC TCACTC GTGCCGAC gec
ctcctGGTCCACGGTCCGCCGCGCEGGCGEGGTCEGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGRT GGGGTG-36666E € YY) CCCCCGCACC GGTC GCT CGT TCTCGTCACTCGGTGCCGACGgCT
CtGGTCCACGGTCCGCCGCGCGEGCGEGETCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGT GGGGTG-GG6GGY CEM I CCCCC CACCGGGTC GCTGCGTGT TC TCECEC GTGCCGACGgEcgee
tCCACGGTCCGCCGCGCGGGLGGEETCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG- GGGGECC  CAY CCCCCGCECCGGGTCGGCTGCGTGTCTC TCACTCGGT CCGACG ccgeegece
€cACGGTCCGCCGCGCGGGCGGGGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET: GGGGTG- GGGGY CHXY [} CCCCC CACCGGGTCGGCTGCGTGTCTCGTCECTC GTGCC AC gccgecgecac
€accgCGCGEGC6GEGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET dx:mccccrc 86666ECC M ECCCCCGCACCRGGTCGGCTGCGTGT TCGTCACHCGGTGCCGACGGCCGCCGCC CGCGGCCg
©gccgcGCGEGCGGGETCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG- $GGGG| ( A 1 CCCCCGCACCGGGTCGGCTGCGTGTCTCATCACECGGTGCCGACGGCCGCCGCCGCGCGGCCag
€gcgcgGGCGGGGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTGEGGGGGCC M cccccrHCAcc-GGTC(ccchr,T TCTCETCECECGGTGCCGAC, GCCGCC CCTCICGGCCGGGTE
€gcg6GCGGEGTCGECTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-30G6GGECC M MCCCCCGCACC. GGTCGGCTGCGTGTCTCGTCACRCEGTGCC AC GCCGCC CCAC CGGCC GGTece
99¢gggGTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG- $GGG c CCCCGCACCGGRTCGRCTG GTGTCTCTCHCTCGGTGCCGACGGCCGCCGCCGCGCGGCCGETCCGGACE
9999TCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGUCGET GGGGTG- §GGGH CCCC_CACCGGGTCGGCTGCGTGTCTCGTCACEC. GTGCCEAC GCC. CCGCCECGLGGCCGGGTCC GAcccac
99TCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGUCGET GGGGTG GGGGGCC " ccccc@cicc GGTCGGCTG GTGTCTC TCECEC GTGCC ACGGCC. CCECCGCGC GCCGGGTCCGGACCc  cca
9aTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCCET GGGGTG-GGGGGHC mcccc CACCGGGTCGG TG GTGTCTC TCACECGGTGCC ACGG.CGCCGCCGCGCGGCC GGTCC T ACCCGCCa
9gTCGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-FG6GGCECCEMIEN CCCCUMCACC GGTCGGCTGCETGTCTCGTCETCGETGCCCACGGCCGCCGCCOCGCGGCCGEETC GCACCCECCa
+CGGCTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET A & 1 CCCCCABCCCGGGTCGGCRGCGTGTCTC TCACTC GTGCC AL GCCCC CC C/CGGCC GTCCGGACccccecee
CTGCGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-_GGGG] (mm CCCCGCACCGGGT GGCTGCGTGTCTCGT ACECGGTGCCGATGGCCGCC CCAC CGGCCAGGTCC GAcccececceceer
9CGGTTGCTGCATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-866GGECCHMY MECCCCC CACCGGGTCOGCTGCGTGTCTCATCACRCGGTGCCGACGGCCGCCGCCECGCGGCCGGGTCCGGACCCGCCATCGLCH
99TTGCTGCATGGCTTCTCCCCGGGGGTGCTGUCGET GGGGTG-#GGGGE CHYYE [ECCCCCGCACCAGETCGG TGCGTGTCECGTCACTCGG GCCGAIGAACCGCCGCGCGG. CGGGTCCGGARICCE CARCGCC
CATGGCTTCTCCCCGGGGGTGCTGLCGET GGGGTG-GGGGGY € MUY CCCCCGCACCGEGTCGGCTGCGTGTCTCGTCACEC GTGCCGAC, GCCGCCGCCGC] CGGCCE, GTCC GACCCGCCARCGLCl

GGIGCCRCCIGGECCACGGICCGCCOCGCOGGECOGECRCOGCRGCOGITIGCRGCATGGCIICECCCCGGOGORGCIGGCOGRGGGGGOGOGRGR

GGGGCCCCCCCCCCCCCCGCACCGOGRCOGCRGCGRGECTCGRCACRCGGRIGCCGACGGCCGCCGCCGCGCGGCCGOGRCCGGACCCGCCATCGCC

CGTGGTCTTCGACGGCGCGCGCCCGGCGGACGCGGCCCGCGTCACGGCGGCGGEECTGGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGCC]
CGTGGTCTTCGACGGCGCGCGCCCGGCGGACGLGGCCCGCGTCACGGCGGCGGECTGGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGCC,
CGTGGTCTTCGACGGCGCGCGCCCGGCGGACGCGGCCCEIGTCACGGCGGCGGECTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGE C
CGTGGTCTTCGACGGCGCGCGCCCGGCGGACGLGGCCCGCGTCACGGCGGCGGEECTGECGGCCGTCGGCCGACTGACGGTGCGGGCCGGGCC]
9ACGGCGCGCGCCCGECGGACGCGGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGEC,
99CGCGCGCCCGGCGGACGCGGCCCGCGTCACGGCGGCGGGCTCGCGGCCGTCGGCCGACTGA GGTGCGGG CGGG
99CGCGCCCCCGGCGGACGCGGCCCGCGTCACGGCGGCGGGCTGGCGGCCOT GGCCGACTGACGGTGCGGGCCGGGCC
€gcgegcCCGGCGGACGCGGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGCC

|
ICGTGGCCCGGCCCG CCCICCIGETCCCGCCGLCTCCCICCGCC]iCec CCQ
CGTGGCCCGGCCCC CCACC 1IGTCCC CCG cteccgecgec cecleege
(CGTGGCCCGGCCCGUACC CCIGTCCCGCCGICtccegcegee cecficcacct
(CGTGGCCCGGCCCGCACCACCRIGTCCCGCCRICt cecaccgcclicediccgccte

ICGTGGCCCIGCCCICACCITICL 6T CCGCCG CTCCCGCCICCICCCCCGCC CCCGTCttttte

ICGT G CCLGCCCGCLCCCCCCE TC CECCIICTCCCGCCGCC CCCCCCCCECCCITCTTTTccgaa
CGTGGCCCGG CCGCRCCACC GTCCCGCCG CTCCC.CCGCCECCCHCCGCCICCC TCTTTTCAGAC
CGTGGCCCIGCCCGCRCCACCINIGTCCC, CCGCTCCCACCGCCECCCACCGEC CCCGTCTTTTecaaace

9cCCGGCGGACGCGGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGGCAICETGGCCCCGCCCGCLC I [§IGTCCCGCCOUCTCCCGCCGCCHCCCHCCGCCICCCGTCTTTTCAGACCCGCTee

gcCCGGCGGACGCGGCCCGCGTCACGGCGGCGEGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCGGGCC]
€CGGCGGACGCGGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGG €666 C
99¢ggACGCGGCCCGCGTCACGGCGGCGGGCTCGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGC
gACGCGGCCCGCGTCACGGCGGCOGGCTGGCEGCCGTCGGCCGACTGACGGTGCGGGCCGGGLCE
9cgGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGG CGGGCC
9cgGCCCGCGTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGGCT

99CCCGCGTCACGGCEGCGGECTGGCGGCCGTCGGCCGACTGACGGTGCGGG (GGG,
gTCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGE (]
9TCACGGCGGCGGGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGE C
gTCACGGCGGCGEGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGGLC]
gTCACGGCGGCGEGCTGGCGGCCGTCGGCCGACTGACGGTGCGGG. CGGGLC
99¢ggGCTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGGCC
999CTGGCGGCCGTCGGCCGACTGACGGTGCGGGCCGGG C
€ggcCGTCGGCCGACTGACGGTGCGGGCCGGGCC,

CATGGCCCORCCCGC

CGTGGCCCGCCCGCCCCCCC] GTCCCRCCEICTCCCHCCECC CCCCCCRCCRCCCITCRTTTCEACCCGCTee

€ T6G.CCGGCCCCLCCACC IGTCCCACCGUCTCCC CCGCC CCCCCCGCC CCCGTCTTTTCRGACCCGCTecca
CGTGGCCIGCCCGCACCCIC,  TCCCGCC, CTCCCGLCGCC CCCCCCGCCECCCGTCTTTTcctacccccccccaca
1ICGTGGCCCGGCCCACCCCCCFIGTCCCGCCGHCTCCCGCCGCCICCCGCCGCCUCCCGTCTTTTCAGACCCGCECCAGCACcac

C TG CCGECCCGCCCCCCC TCCCICC LCTCCCECCGCCECCC CCGCCUCCCITCTTTTCEGALCCGCTCCEICACCGCCAL

CGTGG CCGGCCCGCACCRCCAIGT CCGCCGLCTCCCGCCGCCUCCCHCCGCC CCCGTCTTTTCAGACCCGCTCCAGCACCGCCAL
CGTGGCCCGGCCCGCACCRCC GT CCGCCGLCTCCC CCGECIICCC CCGCC CCCGTCTTTTCAGACCCGCTCCAGCACC CCATCg
UCGTGGCCCGGCCCICLCCLCC 6T CCECCGUCTCCC CCGCCECCC CCGCCECCCGTCTTTTC GACCCACTCC@GCACCGCCATCGCCGCGE
CGTGGCCCGGCCCGCACCCCC, GTCCCECCGICTCCCRCCICC CCC.CCGCCECCC TCTTTTCRGACCCGCTCCICACC,ICCATCGCCGCGEE
ICGTGECCCGGCCCGC CCCCC TIGTCCCGCCOLCTCCCGCCGLCICCCHCCGCCICCCGTCTTTTCEGA  CCGCTCCAGCACCGCCATCGCCGCGEE
8CGTGGCCCGGCCCCACCCC GTCCCCCLIICTCCCGCCGCC CCC CCGCCACCCGTCTTTTCEGACCC CTCCEGCACCGCCATCGCCGCGEE
CGTGGCCCGGCCCGCCCC.CCGTCCCGCCGLICTCCCECCGCC CCCCCCGCC CCCGTCTTTTCEGACCCGCT CAGCACCGCCAT GCCGCGEE]
CGTGG CCGGCCCICACCCCC. GTCCCRCCGLCTCCCGCCICC CCCCCCECCECCCETCTTTTCEIALCCGCTCCAGCACCGCCATCGCCGCGTT(
€CcC:  TCCCGCCOUCTCCCGCCGCC CCCECCGCCUCCCGTCTTTTCAGACCCGCTCCMGCACCGCCATCGCCGCGTT(

99cCGTCGGCCGACTGACGGTGCGGGCC GG, CECGT GCCCGGCCCICCCICC . GTCCCICC, CTCCCGCCGCCECCC CCGCC CCCETCTTTTCE ACCCGCRCCAGCACCICCAECGCCG GTT(
9TGCGEGCCEGECCUCGTGGECCCGGCCCGCRACCACCHIGTCCC: CCOLCTCCCGCCGCCCCCECCGCCICCCGTCTTTTCAGACCCGCECCAGCACCGCCATCGCCGCGTTC
CGTGGCCCGGCCCGCACCACCGIGTCCCGCCG CTCCCGCCGCCCCCACCGCCICCCGTCTTTTCEGACCCGCTCCAGCACCGCCATCGCCGCGTTC
9ccgggecf*CGTGGCCCGGCCCGCACCRCCHIGTCCCGCCLCTCCCGCCGCCLICCCACCGCCICCCGTCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTTC
<CaageciCGTGECCCGECCCGCRCCACCRIGTCCCGCCLCTCCCGCCECCHCCCRCCOCCLCCCETCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTTC
€gggeciCGTGGCCCGECCCGCRCCRCCHIGTCCCGCCGLCTCCCGCCGCCHCCCACCGCCUCCCGTCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTTC
€gggcciGTEGCCCEGCCCGCACCACCIGTCCCGCCGLCTCCCGCCGCCHCCCICCGCCCCCGTCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTT(
999CclCGTEGCCCGECCCOCRCCACCAIGTCCCGCCICTCCCGCCGEC CCC. CCGCCACCCGTCTTTTCAGACCCGCTCCAGCACCGCCATC CCGCGTTC

99 :CGTGGCCCEGCCCGCACCACCGIGTCCCGCCOLICTCCCGCCGCCHCCCECCGCCUCCCGTCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTT(

CCGGCCCGCliec (QGT(E(G(CG:LKTC(CGCEGC(E(((&Z(G(( ICCCGTCTTTTCAGACCCGCTCCAGCACCGCCATCGCCGCGTTC

Figure S4 Example of poor overall mappi

ing clarity. These contigs exhibit inconsistent

read alignment, with frequent mismatches. Such noisy mapping profiles reduce

confidence in structural variant calls and

make it difficult to distinguish true deletions

from artifacts. Contigs with this alisnment pattern were excluded from downstream

interpretation.
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MR9-16.bam Coverage

Ab9-5.bam Coverage

Ab9-5.bam

3P67.bam Coverage

Figure S5 Outlying coverage drops restricted only to the mutation site. Unlike expected
clean dropouts across the full contig, this pattern may represent mapping artifacts or

sequencing bias rather than true biological deletion.



