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Figure S1. Example illustrations for assessing quality of homologous gene-clusters produced by fai. A) Gene calling or frame-shift
differences between the query gene-cluster and coding-sequence predictions in the target genome have resulted in a discrepancy for
OG_1 (highlighted) from the query being regarded as two separate coding-sequences in the target genome. B) Three candidate gene-
cluster segments located near scaffold edges which match the query gene-cluster and meet the thresholds needed for detection as

requested in fal in aggregate.
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Figure S2: Overview of abon, atpoc, and apos. The zol suite includes tools abon, atpoc, and apos which are
wrappers of fai and simplify checking whether a focal strain features novel BGCs, phages, and plasmids or
assessing their conservation across a target database of genomes.
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Figure S3: Investigation of similarity statistics for BGC and
phage clusters. Distributions of intra-cluster similarity metrics
which are informative for selection of parameters in fai are
provided for A) GCFs of characterized BGCs from MIBIG v3.1
and B) PhamClust phage clusters.
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Figure S4. Memory consumption and runtime comparisons between fai and cblaster for metagenomic
applications. A) The memory consumption of different commands from the zol and cblaster suites for
preparing and searching metagenomic assemblies for gene clusters. B) The runtime for searching and
extracting gene clusters in GenBank format using fai and cblaster.
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Figure S5: Conservation in the upstream regions of coding sequences of genes in
the leporin BGC. The average entropy of the 100 bp upstream regions is shown for each
of the genes from the leporin BGC. Coloring of the bars corresponds to effects on BGC
expression (for lepE and lepB) or metabolite production (using a mutant with
overexpression of lepE) when genes were knocked out as determined by Cary et al. 2015.
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Figure S7: Overview of simulation-based assessment of ortholog group inferences by zol. A) An overview of the evolutionary simulation-based benchmarking for
context-limited orthology inference. Simulation of the epa locus and surrounding +/-100 kb context from E. faecalis V583 was performed using CoreSimul to yield 30
artificially evolved sequences. These seguences were then processed, along with the original unevolved sequence, through prepTG to perform gene calling and the
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Figure S8: Time and memory differences for investigation of 1,232
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« GW Derep . Gene clusters from representative genomes identified by dRep (99% ANI)
« No_Derep : No dereplication applied
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Figure S9: Effects of dereplication on the calculation of evolutionary statistics by zol. The
heatmap shows the Concordance correlation coefficient for analogous ortholog groups of the epa locus
for various evolutionary statistics computed by zol when different approaches to dereplication are used.



A 1. Conservation 1. Conservation 1. Conservation F 2. Entropy (log10 PC of 1e-5) 2. Entropy (logl0 PC of 1e-5) 2. Entropy (log1l0 PC of 1e-5)

GC_99199C Derep vs. GW_Derep GC_99199C _Derep vs. No_Derep GW_Derep vs. No_Derep GC_99199C Derep vs. GW_Derep GC_99199C Derep vs. No_Derep GW_Derep vs. No_Derep
1.04 1.04 1.04
° ] -0.5 - -0.54 -0.5 1
0.8 ® ®e
.81 D 4 4
o0 0.8 o o 0.8 o 1.04 104 O 1.0
0.6 > 0.6 0.6- -1.5+ 1.5
R . o 15 ® 15 = 1.5
® ®
0.4 1 ® 0.4 1 ® * 0.44 2.0 -2.04 -2.0 1 ®
D R )
T T T T T T T T T T T T T T T T T T T T T T T T
0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0 -2.0 -1.5 -1.0 -0.5 -2.0 -1.5 -1.0 -0.5 -2.0 -1.5 -1.0 -0.5
B 3. Median BetaRDgc 3. Median BetaRDgc 3. Median BetaRDgc G 4. Max BetaRDgc 4. Max BetaRDgc 4. Max BetaRDgc
GC_99199C _Derep vs. GW_Derep GC_99199C_Derep vs. No_Derep GW_Derep vs. No_Derep GC_99199C Derep vs. GW_Derep GC_99199C Derep vs. No_Derep GW_Derep vs. No_Derep
1.04 1.0+ °® 1.0+ ° ] °
® 1.008 A 1.010 1.010~
0.8 0.8 0.8
1.006 1.008 A 1.008 4
0.6 0.6+ 0.6+
1.0061 o 1.006 A
1.004 A °
0.4 A 0.4 0.4
T T T T T T T T T T T T T T T T T 1.004 - T o ] T T T 1.004 - T T T
0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0 1.002 1.004 1.006 1.008 1.010 1.002 1.004 1.006 1.008 1.010 1.004 1.006 1.008
C 5. Proportion Seg. Sites (log10; PC of 1e-5) 5. Proportion Seg. Sites (logl0; PC of 1e-5) 5. Proportion Seg. Sites (log10; PC of 1e-5) H 6. Tajimas D 6. Tajimas D 6. Tajimas D
GC 99199C Derep vs. GW_Derep GC _99199C Derep vs. No_Derep GW _Derep vs. No_Derep GC _99199C Derep vs. GW_Derep GC 99199C Derep vs. No_Derep GW _Derep vs. No_Derep
7.54 o
°
0.5+ 5.07
2.5+ >
-1.04 b
0.0 °
D
.| T '12 = T T '12 = T T T T T T
-1.0 -0.5 -1.0 -0.5 -1.0 -0.5 2 0 2 4
D 7. FUBAR Sel. Sites 7. FUBAR Sel. Sites 7. FUBAR Sel. Sites | 8. FUBAR Prop. Pos Sel. 8. FUBAR Prop. Pos Sel. 8. FUBAR Prop. Pos Sel.
GC_99199C_Derep vs. GW_Derep GC_99199C Derep vs. No_Derep GW_Derep vs. No_Derep GC_99199C_Derep vs. GW_Derep GC_99199C _Derep vs. No_Derep GW_Derep vs. No_Derep
0.20 0.20
500 > 300- 3004 0.15- ° P ®e
° 0.154 0.15 A °
150~ 200+ 2004 0.10 - i e
e ° ° ' 0.104 0.10 ® (]
100~ ® o .
100+ 100 0.05 - 0.05 1 0.05 1 >
50 ~ H
0t T T T 0- T T T T O-I T T T T 0.00 1 T 0.00 - 0.00 - T T T T
0 100 200 300 0 100 200 300 0 50 100 150 200 0.20 0.00 0.05 0.10 0.15
E 9. FUBAR Avg. Detla 9. FUBAR Avg. Detla 9. FUBAR Avg. Detla
GC_99199C _Derep vs. GW_Derep GC_99199C_Derep vs. No_Derep GW_Derep vs. No_Derep

«  GC_99I199C Derep : Gene-cluster level dereplication (99% ANI; 99% AF)
« GW Derep . Gene clusters from representative genomes identified by dRep (99% ANI)
* No_Derep : No dereplication applied

Figure S10: Influence of dereplication on evolutionary statistics computed by zol. The relationship in values for analogous ortholog groups which map to query proteins from
E. faecalis V583 for different evolutionary statistics (A-1) when different sets of gene-clusters corresponding to different approaches in dereplication are shown. Only ortholog
groups which lacked any paralogous proteins are shown and accounted for. A line is shown in each plot corresponding to a 1:1 ratio.



