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Chapter 6. Appendix
6.1 Long Read Sequencing of ASFV-BA71V

6.1.1 Relationship Between polyT Presence and Termination Types at TTSs

# set polyT as central reference point on plus strand

computeMatrix reference-point -S [5h_plus].bw -R [polyT_plus].bed --
beforeRegionStartLength 20 --regionBodyLength 100 --afterRegionStartLength 50 --
referencePoint center --bs 1 --outFileName MATRIX_5h_polyT_PLUS --samplesLabel
5h_nano_nopolyT_PLUS

# set polyT as central reference point on minus strand

computeMatrix reference-point -S [5h_minus].bw -R [polyT_minus].bed --
beforeRegionStartLength 20 --regionBodyLength 100 --afterRegionStartLength 50 --
referencePoint center --bs 1 --outFileName MATRIX_5h_polyT_MINUS --samplesLabel
5h_nano_nopolyT_MINUS

# merge plus and minus strand matrices
computeMatrixOperations rbind -m MATRIX_5h_polyT_MINUS
MATRIX_5h_polyT_PLUS -0 MATRIX_5h_polyT_MERGE

#plot heatmap of merged coverage from both strands and export as pdf

plotHeatmap -m MATRIX_5h_polyT_MERGE --sortRegions descend --colorNumber 256
--outFileSortedRegions '5h_polyT_PLUS_MERGE_OUT"' --colorMap RdYIBu_r --
missingDataColor .4 --heatmapHeight 6 --plotTitle '5h polyTs' --heatmapWidth 2 --
sortUsing 'mean’ --legendLocation 'none' --outFileName 5h_polyT.pdf

Appendix Figure 6.1. Example script for generating heatmaps using deepTools * from read
coverage at polyT motifs at 5 hrs post-infection. Square brackets indicate the original input files
in .bigwig and .bed format for each genome strand.
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require(ggplot2)
require(rtracklayer)
require(ggbio)
require(grid)
require(gridExtra)
require(cowplot)
library(gggenes)
require(dplyr)

# import reads in GFF format
reads5 <-import.gff3("[5h_reads].gff")
reads16 <-import.gff3("[16h_reads].gff")

# import TTS coordinates - same method for importing polyT locations
pPTTS loc <-import.bed("pTTS_R_version.bed")

# this will take copied coordinates from IGV and strip them down to start and end
rs <- readline("What are the IGV co-ordinates to visualise?")

S <- gsub(pattern = c("U18466.2:"), replacement =", rs)

X <- gsub(pattern = c(","), replacement = "",s)

start <- as.integer(gsub("-.*","",x))

start

end

# set window of alignment to visualise
start
end

# set theme for plotting traces
theme_chip<- function (base_size = 11, base_family = ")
{
theme_grey(base_size = base_size, base_family = base_family) %+replace%
theme(panel.background = element_rect(fill = "white",
colour = NA), panel.border = element_rect(fill = NA,
colour = "grey20"), panel.grid.major
= element_blank(),
panel.grid.minor = element_blank(), strip.background = element_rect(fill =
"grey85",
colour = "grey20"), legend.key =
element_rect(fill = "white", colour = NA),
axis.title.x=element_blank(),
axis.text.x=element_blank(),axis.ticks.x=element_blank(),
axis.title.y=element_blank(), plot.margin = unit(c(1,1,0,1), "mm"), complete =
TRUE)
}

# set coordnates of genomic range
coord <- IRangesList('U18466.2' = IRanges::IRanges(start, end))

# used for filterning start to end values, as tables contain 'start' and 'end’ as colnames
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first = start
last = end

gene_arrows <- read.delim("[BA71V_genes].tab")

# this plots the genes within your window along with TTS or polyT, input has to be table
with gggenes appropriate layout

mid <- median(start,end)

pGenome_ARROW <-

ggplot(data= gene_arrows, aes(xmin = start, xmax = end,y=frame, fill = strand,
forward=direction), show.legend = FALSE) +

geom_hline(yintercept = 0) +

geom_gene_arrow(show.legend = FALSE)+

scale_x_continuous(limits = c(start, end), breaks = c(start,mid,end), labels =
c(start,mid,end))+

scale_y_continuous(limits = c(-2, 2), labels = c(","ORF (-)","TU","ORF (+)","")+

scale_color_manual(aesthetics = "fill", values=c("cornflowerblue", "firebrick1"))+

theme_genes()+

geom_gene_label(aes(label = gene), align = "centre", grow=TRUE, min.size=0.001)+

theme(axis.title.y=element_blank(),axis.ticks.y=element_blank(),panel.grid.minor.y=elem
ent_blank(),panel.grid.major.y=element_blank(), axis.text.y = element_text(face =
"bold",colour=c("navy","navy","black”,"darkred","darkred")), axis.text.x =
element_text(face = "bold",colour="black"))+theme(legend.title = element_blank())

alignment <- ggplot() + geom_arrowrect(reads5, aes(fill=strand, size=0.01),

arrow.head.fix=25) +
coord_cartesian(xlim=c(start, end)) + scale_y continuous()+
scale_color_manual(aesthetics = c("fill"), values=c("#{f6666", "#6666ff")) +
theme_genes()+theme(legend.position = "top")

alignment

alignment16 <- ggplot() + geom_arrowrect(reads16, aes(fill=strand, size=0.01),
arrow.head.fix=25) +
coord_cartesian(xlim=c(start, end)) + scale_y continuous()+
scale_color_manual(aesthetics = c("fill"), values=c("#{f6666", "#6666ff")) +
theme_genes()+theme(legend.position = "top")

pTTS_lines <-ggplot()+
geom_rect(data=pTTS_loc, show.legend=F, rect.height=0.2, aes(col=name,
fill=name))+coord_cartesian(xlim=c(start, end))+theme_cowplot()+
scale_color_manual(aesthetics = c("col"), values=c("blue”, "red"))
pTTS_lines

read_plot <- plot_grid(alignment,alignment16, pTTS_lines, pGenome_ARROW,
align="v", ncol=1, label_fontfamily = "Arial", rel_heights = c(4,4,2,2))

# plots to pdf file
save_plot(pasteO("[directory location]",start,"to",
end," READS uncapped.pdf'),read plot, base height=10, base_ width=5)
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Appendix Figure 6.2. Example R script for visualising alignment of LRS ONT reads to the
annotated BA71V genome. On running of script,th e pr ompt A Wh a t-ordinates tot h e
visualise?0 wildl come up at whi condinges fomthe windove u
viewed in IGV 2. For exampl e, the entir eUlgsn20lrmed,10t@ .Ul
Alternatively the start and end coordinates could be manually input as 1 and 170101. However,

this script was designed to be run all at once, generating a pdf output of the alignment from the

IGV coordinate input. Square brackets indicate the input files in their appropriate directories.

S
d

library(GenomicRanges)
library(GenomicFeatures)
library(CAGEfightR)
library(knitr)

# list of sample names
Name <- ¢("S3-5h","S4-5h","S5-16h","N-16h")

# list of names for bigwig files for each time-point and strand

BigWigPlus <- c("ASFV-bam/S3-5h.sorted.F-1.bw", "ASFV-bam/S4-5h.sorted.F-1.bw",
"ASFV-bam/S5-16h.sorted.F-1.bw", "ASFV-bam/N-16h.sorted.F-1.bw")

BigWigMinus <- c("ASFV-bam/S3-5h.sorted.R-1.bw", "ASFV-bam/S4-5h.sorted.R-1.bw",
"ASFV-bam/S5-16h.sorted.R-1.bw", "ASFV-bam/N-16h.sorted.R-1.bw")

# importing bw files of forward and reverse strands

ASFV_design <- data.frame(Name, BigWigPlus, BigWigMinus, check.rows = TRUE,
row.names = Name, check.names = TRUE, stringsAsFactors = FALSE)

# this all creates a dataframe containing the sample info and file names refered to later
with DROS_DESIGN$

ASFV_DESIGN <- DataFrame(ASFV_design)

bw_plus <- ASFV_DESIGN$BigWigPlus
bw_minus <- ASFV_DESIGN$BigWigMinus
bw_plus <- BigWigFileList(bw_plus)
bw_minus <- BigWigFileList(bw_minus)
names(bw_plus) <- ASFV_DESIGN$Name
names(bw_minus) <- ASFV_DESIGN$Name

# setting up the genome to use

NEW_ASFV_GENOME <-
makeTxDbFromGFF("../Genome/genome_info/U18466.2_NEW.gff3", format = "gff3")
NEW_ASFV_GENOMEexons <- exonsBy(NEW_ASFV_GENOME, by = "gene")
seqglevels(NEW_ASFV_GENOMEexons) <- "U18466.2"
seqglevels(NEW_ASFV_GENOMEexons) <- seglevels(NEW_ASFV_GENOMEexons)
seglevels(NEW_ASFV_GENOMEexons)

segnames(NEW_ASFV_GENOMEexons)

seglengths(NEW_ASFV_GENOMEexons) <- ¢("U18466.2" = 170101)
seqglengths(NEW_ASFV_GENOMEexons)

genome(NEW_ASFV_GENOMEexons) <- "BA71V_U18466.2"
seqginfo(NEW_ASFV_GENOMEexons)

# controlling this bottleneck so it won't overload - CAGEfightR is prone to falil at this stage
register(SnowParam(workers=4,progressbar = TRUE, stop.on.error = FALSE))
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# quantify CTTSs, tilewidth set to 1 as this will give a binsize of 1

ASFV_CTTSs <- quantifyCTTSs(plusStrand = bw_plus, minusStrand = bw_minus,
design = ASFV_DESIGN, genome = seqinfo(NEW_ASFV_GENOMEexons), tileWidth =
1)

# normalize by transcripts per million for each sample

ASFV_CTTSs_TPMnorm <- calcTPM(ASFV_CTTSs, inputAssay = "counts", outputAssay
="TPM", outputColumn = "subsetTags")

colData(ASFV_CTTSs_TPMnorm)

head(assay(ASFV_CTTSs_TPMnorm, "TPM"))

# pooling clusters

ASFV_CTTSs_TPMnorm_POOLED <- calcPooled(ASFV_CTTSs_TPMnorm,
inputAssay="TPM")

rowRanges(ASFV_CTTSs_TPMnorm_POOLED)

# remove noise like single reads mapping in some samples
ASFV_CTTSs_TPMnorm_POOLED_support <-
calcSupport(ASFV_CTTSs_TPMnorm_POOLED,
inputAssay="counts",outputColumn="support",unexpressed=0)
table(rowRanges(ASFV_CTTSs_TPMnorm_POOLED _support)$support)

# removing noise, TTSs found in <2 samples, and sub-setting results
supportedASFV_CTTSs <- subset(ASFV_CTTSs_TPMnorm_POOLED_support, support
>1)

supportedASFV_CTTSs <- calcTotalTags(supportedASFV_CTTSSs)
supportedASFV_CTTSs <- calcTPM(supportedASFV_CTTSs, totalTags="totalTags")

# assigning genelDs to scored TTSs, make sure to set seq lengths of object and
genemodel to NA so they match

prefiltered_ASFV_TC <- clusterUnidirectionally(supportedASFV_CTTSs, pooledCutoff=5,
mergeDist=25)

# GFF file with TU annotations on BA71V genome

# genome file contains each gene's ORF, 5' UTR, 3' UTR, and TU, as defined in Cackett
et al. 2020

NEW_ASFV_GENOME_TU <- makeTxDbFromGFF("[genome file].gff3", format = "gff3")

# annotating before TTSs output

seqglengths(prefiltered_ASFV_TC) <- NA

seqglengths(supportedASFV_CTTSs) <- NA

TTSs_prefilt_IDassigned <- assignGenelD(prefiltered_ASFV_TC, geneModels =
NEW_ASFV_GENOME_TU, outputColumn= 'gene’, upstream = 0, downstream = 1000)

TTSs_prefilt_IDassigned <- assignTxType(TTSs_prefilt_IDassigned,
txModels=NEW_ASFV_GENOME_TU, swap = "thick", tssDownstream = 1000,
detailedAntisense = FALSE, outputColumn = '"TxType')

# writing the list of TTSs to file with their associated genes according to CAGEfightR
(gene allocation needs to be manually checked)
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write.csv(TTSs_prefilt_IDassigned, file = "TTSs_prefit_IDassigned_nano.csv",

row.names = FALSE)

Appendix Figure 6.3. R script used to run CAGEfightR 3, using input of bigwig files of only each
readdés 306 end nucleotide.

6.2 Frequency of Termination Types at Annotated TTSs

We compared the frequency of premature, correct and readthrough phenomena relative to
genescl assi ficati on Fgsre @la and b,yedpeatively) and per am@-pofnt
(5h vs 16h in Figure 6.1d and c, respectively). This demonstrated that early reads mapping
to specifically early genes (Figure 6.1a), or mapping to any pTTS at 5h (Figure 6.1c) had a
higher frequency of correct termination events than late genes (Figure 6.1b) or any defined
pTTS at 16h (Figure 6.1d). And why would this be? The patterns we observed from
identi ficati on o-beqwab Battheywere deard and 8abigx to identify if
they were downstream of genes we had classified as early. Likewise, the length of the
predicted polyT termination signal appeared to be longer for early genes SRS 4. With LRS,
we can now look at full-length transcripts and assess their relationship with the polyT motif.

Figure 6.2a and b show the frequency distribution of termination types occurring at only
polyT-containing pTTSs. The frequency of correct termination appears to high at polyT
terminators but lowers during late infection. There is also an increase in premature
termination, while readthrough appears relatively low throughout. In contrast, for non-polyT
pTTSs (Figure 6.2c and d show results for early and late, respectively) there appears to be

significantly more readthrough termination throughout late infection. Premature termination

i ncreases relative to 6écorrecto terminati on,

bring into question the techniques used and why they would show such a difference for the
non-polyT predicted termination sites.
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a Kruskal-Wallis, p = 0.27 b Kruskal-Wallis, p = 1.9e-09
,# ns ,$|
100 - 100 -
v 754 2 754
(O] (0]
o o
$ 50+ P 504
25 - 25 -
0 0

Corr Pre Corr Pre
Termination type of Early genes Termination type of Late genes

¢ d
Kruskal-Wallis, p = 0.49 Kruskal-Wallis, p = 0.0023
|L| ns — s
100 100
e 751 € 751
)] ()]
o o
® 501 & 50-
251 251
0+ 0
Corr Pre Corr Pre
Termination type at 5h Termination type at 16h
Figure 6.1. Frequency of termination type defined
up/ downstream from both sequencing techniques)
of pTTS), or Oreadthrougho or 0 RtFréequgn dhovenrpetr > 5

binary gene expression classification as-pdrEar |
of 5h and 16h in d and c, respectively). Brackets indicate the Wilcox test p-values between groups
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above each chart.
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Kruskal-Wallis, p = 0.00038
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seq. (a) and (b) show the frequency distribution of termination types for polyT-containing pTTSs.
(c) and (d) show the same for non-polyT containing pTTSs. Brackets indicate the Wilcox test p-
values between groups of different reads terminating via different methods, the Kruskal-Wallis

test p-value is shown above.

6.3 TTSpredi cti on

from Enri chment of

6.3.1 Table of LRS TTS Locations (Pages 10-28 below)
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LRS 1 Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)

CP2475L | 100389 | - 1484 100389 pTTS Clash - - - - - Contig 3133.75 5.7 Late
CP530R | 110214 | +_ 1425 110214 pTTS - - - - - - Contig 1934.22 6.22 Late
D250R 121406 | +_719 121406 intraORF | Clash 121363 P D129L NA 43 Clash 10071.89 -3.76 Early
D250R 121608 | + 21519 121608 | pTTS Clash 121608 P D250R 5 0 Clash 10071.89 -3.76 Early
B385R 86652 +_106_86652 intraORF | Clash 86645 P B646L 4 7 Clash 647.95 6.68 Late
H339R 139548 | + 1484 139548 pTTS H124R 139595 NP H240R NA -47 Contig 2033.61 7.31 Late
E296R 151608 | +_76_151608 npTTS E120R - - - - - Clash 787.77 -3.02 Early
E296R 152547 | +_17170_152547 | pTTS E120R pTTS, | 152548 P E111R 6 -1 Clash 787.77 -3.02 Early

E111R,

E165R,

E248R
E296R 152857 | +_689_ 152857 npTTS - 152859 NP E111R 10 -2 Clash 787.77 -3.02 Early
E296R 152857 | +_689 152857 npTTS - 152859 NP E296R 10 -2 Clash 787.77 -3.02 Early
A179L 36455 -_418_36455 npTTS A859L - - - - - Contig 11468.43 -3.89 Early
A179L 36730 - 155 36730 intraORF | - - - - - - Contig 11468.43 -3.89 Early
A179L 36843 -_76_36843 intraORF | - - - - - - Contig 11468.43 -3.89 Early
A179L 36907 -_4644 36907 intraORF | - - - - - - Contig 11468.43 -3.89 Early
A179L 36205 -_8722_36205 pTTS A859L 36205 P A179L 7 0 Contig 11468.43 -3.89 Early
EP402R | 56555 -_289_56555 intraORF | - - - - - - Contig 367.37 5.02 Late
EP402R | 56833 +_155 56833 intraORF | - - - - - - Contig 367.37 5.02 Late
EP402R | 56904 +_106_56904 intraORF | - - - - - - Contig 367.37 5.02 Late
EP402R | 57399 +_136_57399 intraORF | - - - - - - Contig 367.37 5.02 Late
EP402R | 57674 + 76_57674 npTTS - - - - - - Contig 367.37 5.02 Late
EP402R | 57794 +_ 1455 57794 pTTS - - - - - - Contig 367.37 5.02 Late

10
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
B602L 82624 -_76_82624 pTTS - - - - - - Clash 1779.52 6.27 Late
B602L 82974 + 1514 82974 intraORF | B385R - - - - - Clash 1779.52 6.27 Late
B602L 83160 +_76_83160 intraORF | B385R - - - - - Clash 1779.52 6.27 Late
B602L 84080 -_76_84080 intraORF | Clash - - - - - Clash 1779.52 6.27 Late
B602L 84884 -_2462_84884 intraORF | Clash - - - - - Clash 1779.52 6.27 Late
A151R 32408 +_76_32408 npTTS - - - - - - Contig 78164.82 -3.41 Early
A151R 32507 +_ 168 32507 npTTS A104R + - - - - - Contig 78164.82 -3.41 Early
A151R,
A276R
A151R 33072 +_106_33072 npTTS - - - - - - Contig 78164.82 -3.41 Early
A151R 33358 + 76_33358 npTTS - - - - - - Contig 78164.82 -3.41 Early
A151R 32868 +_307_32868 npTTS - 32826 NP A151R NA 42 Contig 78164.82 -3.41 Early
A151R 33137 + 212 33137 npTTS A104R, 33132 NP A276R NA 5 Contig 78164.82 -3.41 Early
A276R
A151R 31636 + 476_31636 npTTS A104R 31635 P A118R 4 1 Contig 78164.82 -3.41 Early
A151R 32166 +_130883_32166 | pTTS A104R A118R | 32167 P A151R 7 -1 Contig 78164.82 -3.41 Early
A151R 32319 +_ 155 32319 npTTS - 32320 NP A151R 5 -1 Contig 78164.82 -3.41 Early
A151R 32868 +_307_32868 npTTS - 32863 NP A151R 4 5 Contig 78164.82 -3.41 Early
A151R 34112 + 5135 34112 npTTS A276R 34114 P A276R 8 -2 Contig 78164.82 -3.41 Early
NP419L | 117181 |- 168 117181 intraORF | - - - - - - Clash 444.1 6.1 Late
NP419L | 117749 |- 247 117749 intraORF | - - - - - - Clash 444.1 6.1 Late
NP419L | 116646 |- 6660_116646 pTTS - 116645 P NP419L | 10 1 Clash 444.1 6.1 Late
G1211R | 96624 + 138 96624 npTTS Clash - - - - - Clash 1481.86 -2.79 Early
G1211R | 100221 | + 263 100221 npTTS Clash - - - - - Clash 1481.86 -2.79 Early
G1211R | 100165 | + 2034 100165 pTTS Clash 100168 P G1211R |9 -3 Clash 1481.86 -2.79 Early

11
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
0174L 111345 | - 185 111345 pTTS - - - - - - Clash 492.07 1.92 Late
E120R 152178 | +_76_152178 npTTS - - - - - - Contig 9090.78 2.65 Late
E120R 152244 | +_1699 152244 npTTS E296R, - - - - - Contig 9090.78 2.65 Late
E248R
E120R 152301 | +_242_ 152301 npTTS E296R, - - - - - Contig 9090.78 2.65 Late
E248R
E120R 152377 | +_1909_152377 pTTS E111R, - - - - - Contig 9090.78 2.65 Late
E248R,
E296R,
E165R
E120R 152377 | +_1909_152377 npTTS E111R, - - - - - Contig 9090.78 2.65 Late
E248R,
E296R,
E165R
E120R 152807 | +_106_152807 npTTS - - - - - - Contig 9090.78 2.65 Late
E120R 151695 | +_168_ 151695 npTTS E296R 151694 P E66L 8 1 Contig 9090.78 2.65 Late
E165R 150021 | +_123 150021 intraORF | - - - - - - Contig 22775.78 -3.95 Early
E165R 150780 | +_340_150780 npTTS E248R - - - - - Contig 22775.78 -3.95 Early
E165R 150116 | +_68363_150116 | pTTS - 150117 P E165R 8 -1 Contig 22775.78 -3.95 Early
C475L 68231 -_manual_68231 pTTS - 68231 P C475L NA 0 Clash 1315.92 6.67 Late
C475L 68231 -_manual_68231 pTTS - 68277 NP C475L NA -46 Clash 1315.92 6.67 Late
B125R 89483 +_76_89483 pTTS Clash - - - - - Clash 2220.97 5.64 Late
EP364R | 58309 + 1425 58309 pTTS Clash M1249L | - - - - - Clash 995.14 6.62 Late
EP424R | 55166 +_6748_55166 pTTS EP84R - - - - - Contig 707.89 -1.79 Early
A859L 33853 - 248 33853 pTTS Clash A276R - - - - - Contig 121.97 2.42 Late
A859L 35222 - _76_35222 intraORF | A179L - - - - - Contig 121.97 2.42 Late

12
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
F1055L 42598 - 1213 42598 pTTS Clash 42597 P F1055L 7 1 Clash 315.94 -3.08 Early
A104R 30562 +_1425 30562 npTTS - - - - - Contig 12412.91 7.34 Late
A104R 30742 +_ 1425 30742 npTTS - - - - - Contig 12412.91 7.34 Late
A104R 31331 +_ 1425 31331 npTTS - - - - - - Contig 12412.91 7.34 Late
A104R 31742 + 8140 31742 npTTS A151R, - - - - - Contig 12412.91 7.34 Late
A118R
A104R 31877 + 4792 31877 npTTS A151R, - - - - - Contig 12412.91 7.34 Late
A118R
A104R 32444 + 168 32444 npTTS A151R - - - - - Contig 12412.91 7.34 Late
A104R 32507 +_ 168 32507 npTTS A104R + - - - - - Contig 12412.91 7.34 Late
A151R,
A276R
A104R 32576 +_836_32576 npTTS A151R, - - - - - Contig 12412.91 7.34 Late
A118R,
A276R
A104R 32623 + 1484 32623 npTTS A151R - - - - - Contig 12412.91 7.34 Late
A104R 33023 +_2992_33023 npTTS A151R, - - - - - Contig 12412.91 7.34 Late
A276R
A104R 33976 +_76_33976 npTTS Clash - - - - - Contig 12412.91 7.34 Late
A104R 32699 +_ 4934 32699 npTTS A276R, 32722 NP A151R NA -23 Contig 12412.91 7.34 Late
A151R,
A118R
A104R 32750 +_ 534 32750 npTTS A151R, 32722 NP A151R NA 28 Contig 12412.91 7.34 Late
A276R,
A118R
A104R 32868 +_307_32868 npTTS - 32826 NP A151R NA 42 Contig 12412.91 7.34 Late
A104R 32912 + 825 32912 npTTS A151R, 32919 NP A151R NA -7 Contig 12412.91 7.34 Late
A276R
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
Al04R 32273 + 11371_32273 pTTS A276R 32320 NP Al151R 5 -47 Contig 12412.91 7.34 Late
Promoter
A104R 32868 +_307_32868 npTTS - 32863 NP A151R 4 5 Contig 12412.91 7.34 Late
Al04R 32912 + 825 32912 npTTS A151R, 32863 NP Al51R 4 49 Contig 12412.91 7.34 Late
A276R
A224L 28847 -_247_28847 npTTS Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 28925 -_76_28925 npTTS Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29228 -_242 29228 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29289 -_509_29289 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29330 -_123 29330 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29365 -_368_29365 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29439 -_308_29439 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29520 -_138_29520 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29553 -_138_29553 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 29588 -_246_29588 intraORF | Clash A542R | - - - - Contig 3487.03 4.68 Late
A224L 29638 -_76_29638 intraORF | Clash A542R | - - - - - Contig 3487.03 4.68 Late
A224L 28709 -_7292_28709 npTTS Clash A542R | 28709 NP A224L 7 0 Contig 3487.03 4.68 Late
A224L 29078 -_61245 29078 pTTS Clash 29074 P A224L 8 4 Contig 3487.03 4.68 Late
A238L 33198 -_9825_33198 pTTS Clash A276R | - - - - - Contig 4120.89 -4.18 Early
A238L 33300 -_1764_33300 npTTS Clash A276R | - - - - - Contig 4120.89 -4.18 Early
A238L 33590 -_155_33590 intraORF | Clash A276R | - - - - - Contig 4120.89 -4.18 Early
A238L 32696 -_123 32696 npTTS Clash 32722 NP Al151R NA -26 Contig 4120.89 -4.18 Early
A238L 33420 -_76_33420 intraORF | A859L 33414 NP A276R 5 6 Contig 4120.89 -4.18 Early
D345L 127871 | -_4561_127871 pTTS Clash 127867 P D345L 8 4 Contig 889.03 1.38 Late
EP153R | 56194 +_155 56194 npTTS - - - - - - Contig 4717.39 -3.54 Early
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
EP153R | 56267 +_10901_56267 pTTS EP424R, - - - - - Contig 4717.39 -3.54 Early
EP152R
EP153R | 56334 +_247_ 56334 npTTS - - - - - - Contig 4717.39 -3.54 Early
EP153R | 57614 + 138 57614 npTTS - - - - - - Contig 4717.39 -3.54 Early
EP153R | 58355 + 536 58355 npTTS Clash M1249L | - - - - - Contig 4717.39 -3.54 Early
EP153R | 56502 +_ 1596 56502 npTTS EP402R 56502 P EP153R |5 0 Contig 4717.39 -3.54 Early
intraORF,
antisense
Clash
EP153R | 57848 + 1340 57848 npTTS EP364R 57850 P EP402R |7 -2 Contig 4717.39 -3.54 Early
DP141L | 162677 | -_153 162677 npTTS - - - - - - Contig 43712.89 -4.27 Early
DP141L | 162723 |- 215 162723 npTTS - - - - - - Contig 43712.89 -4.27 Early
DP141L | 162827 | - 2545 162827 npTTS DP146L - - - - - Contig 43712.89 -4.27 Early
DP141L | 162876 |- 629 162876 npTTS DP146L - - - - - Contig 43712.89 -4.27 Early
DP141L | 163081 |- _76_163081 npTTS DP146L - - - - - Contig 43712.89 -4.27 Early
DP141L | 162622 |- 106 162622 npTTS DP146L, 162601 NP DP141L | NA 21 Contig 43712.89 -4.27 Early
DP71L
DP141L | 162535 |- _86302_162535 pTTS DP146L, 162534 P DP141L |9 1 Contig 43712.89 -4.27 Early
DP71L
DP141L | 162954 | - 138 162954 npTTS DP146L, 162987 NP DP146L |4 -33 Contig 43712.89 -4.27 Early
DP71L
DP146L | 163542 | -_1010_163542 pTTS - - - - - - Clash 1438.92 -3.32 Early
DP146L | 163269 |- 155 163269 npTTS - 163270 P DP146L |4 -1 Clash 1438.92 -3.32 Early
L270L 7069 -_2896_7069 npTTS - - - - - - Contig 2311.46 -6.33 Early
L270L 7271 - 16437_7271 pTTS - - - - - - Contig 2311.46 -6.33 Early
L270L 7149 - 6172 7149 npTTS - 7150 P L270L 7 -1 Contig 2311.46 -6.33 Early
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)

u104L 8270 -_541_8270 intraORF | - - - - - - Contig 10316.43 -4.01 Early
u104L 8191 -_106793_8191 pTTS - 8190 P u104L 8 1 Contig 10316.43 -4.01 Early
XP124L | 8693 -_756_8693 intraORF | - - - - - - Contig 42504.67 -4.18 Early
XP124L | 8808 -_76_8808 intraORF | - - - - - - Contig 42504.67 -4.18 Early
XP124L | 8856 -_76_8856 intraORF | - - - - - - Contig 42504.67 -4.18 Early
XP124L | 8576 -_147758_8576 pTTS - 8601 P XP124L | 7 -25 Contig 42504.67 -4.18 Early
V82L 9174 -_47358_9174 pTTS - 9172 P Vv82L 7 2 Contig 2086.94 -3.36 Early
Y118L 9704 - 615 9704 intraORF | - - - - - - Contig 69780.77 -3.54 Early
Y118L 9555 -_155_ 9555 npTTS - 9600 P Y118L 7 -45 Contig 69780.77 -3.54 Early
Y118L 9600 -_246480_9600 pTTS - 9600 P Y118L 7 0 Contig 69780.77 -3.54 Early
Y118L 9870 -_2273_9870 intraORF | - 9870 NP UP60L 4 0 Contig 69780.77 -3.54 Early
UP60L 10123 -_76_10123 npTTS - 10173 P UP60L 6 -50 Clash 88.57 -2.72 Early
UP60L 10174 -_5304_10174 pTTS - 10173 P UP60L 6 1 Clash 88.57 -2.72 Early
J268L 11570 -_4157_11570 pTTS Clash - - - - - Clash 2763.65 -4.07 Early
J268L 11662 -_1425_ 11662 npTTS Clash - - - - - Clash 2763.65 -4.07 Early
J268L 11707 -_1425 11707 npTTS Clash - - - - - Clash 2763.65 -4.07 Early
J268L 11939 + 155 11939 intraORF | - - - - - - Clash 2763.65 -4.07 Early
J268L 12237 +_76_12237 intraORF | - - - - - - Clash 2763.65 -4.07 Early
J268L 11784 -_166_11784 intraORF | Clash 11821 P X69R 6 -37 Clash 2763.65 -4.07 Early
J268L 12322 +_1946_12322 intraORF | - 12323 NP X69R 8 -1 Clash 2763.65 -4.07 Early
J154R 14662 + 138 14662 intraORF | Clash - - - - - Clash 1417.99 0.31 NC
J154R 15245 +_ 525 15245 npTTS Clash - - - - Clash 1417.99 0.31 NC
J154R 14819 + 7398 14819 pTTS Clash 14821 P J154R 9 -2 Clash 1417.99 0.31 NC
J154R 15115 + 278 15115 npTTS Clash 15120 NP J154R 7 -5 Clash 1417.99 0.31 NC
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
J328L 14662 -_1550_14662 pTTS Clash - - - - - Contig 938.44 -3.37 Early
J328L 14479 -_337_14479 npTTS Clash 14476 P J328L 9 3 Contig 938.44 -3.37 Early
A276R 32507 +_168 32507 npTTS A104R + - - - - - Clash 6897.81 -5 Early
A151R,
A276R
A276R 33303 +_38305_33303 pTTS A151R A104R | - - - - - Clash 6897.81 -5 Early
A118R
A276R 33598 +_138 33598 npTTS Clash A238L - - - - - Clash 6897.81 -5 Early
A276R 33629 + 1425 33629 npTTS Clash A238L - - - - - Clash 6897.81 -5 Early
A276R 33863 +_ 1425 33863 npTTS Clash A238L - - - - - Clash 6897.81 -5 Early
A276R 33976 + 76_33976 npTTS Clash - - - - - Clash 6897.81 -5 Early
A276R 33760 +_1382_33760 npTTS Clash A238L 33761 NP A276R 8 -1 Clash 6897.81 -5 Early
DP311R | 162046 | +_155 162046 npTTS - - - - - - Contig 4483.79 -3.82 Early
DP311R | 160849 | +_6908_160849 pTTS DP63R 160849 NP DP63R 7 0 Contig 4483.79 -3.82 Early
DP311R | 161073 | +_138_161073 npTTS - 161076 NP DP63R 7 -3 Contig 4483.79 -3.82 Early
DP311R | 161328 | + 215 161328 npTTS - 161333 NP DP63R 4 -5 Contig 4483.79 -3.82 Early
DP363R | 166591 | +_76_ 166591 intraORF | DP96R - - - - - Contig 1282.31 -3.57 Early
DP363R | 166841 | +_3401_166841 pTTS DP96R 166842 P DP363R | 9 -1 Contig 1282.31 -3.57 Early
KP360L | 2144 - 2443 2144 pTTS - 2174 P KP360L | NA -30 Contig 449.58 -0.99 Early
KP360L | 2144 -_2443 2144 pTTS - 2142 NP KP360L |9 2 Contig 449.58 -0.99 Early
DP42R 170017 | +_963 170017 npTTS DP60R - - - - - Contig 1167.96 -2.62 Early
DP42R 170067 | + 106 170067 npTTS - - - - - - Contig 1167.96 -2.62 Early
DP42R 167959 | + 11108 167959 | pTTS DP60R, 167959 P DP60R 9 0 Contig 1167.96 -2.62 Early
DP363R
DP42R 168585 | + 3514 168585 npTTS DP60R 168585 P DP93R 8 0 Contig 1167.96 -2.62 Early
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
KP362L | 3350 -_106_3350 pTTS - - - - - - Clash 136.52 -0.04 NC
L356L 5908 -_76_5908 npTTS - - - - - - Contig 104.47 -3.93 Early
L356L 5934 -_76_5934 pTTS - - - - - - Contig 104.47 -3.93 Early
L356L 6636 + 1544 6636 intraORF | - - - - - - Contig 104.47 -3.93 Early
L356L 7070 +_2507_7070 intergenic | KP177R - - - - - Contig 104.47 -3.93 Early
L356L 7210 + 2777_7210 intergenic | KP177R - - - - - Contig 104.47 -3.93 Early
L356L 7156 +_5500_7156 intergenic | KP177R 7150 P L270L 7 6 Contig 104.47 -3.93 Early
J319L 16406 - 1503 16406 intraORF | - - - - - - Contig 656.63 -3.08 Early
J319L 15919 -_6630_15919 pTTS - 15916 P J319L 9 3 Contig 656.63 -3.08 Early
A125L 16913 | - 4874 16913 pTTS - 16911 P A125L 9 2 Clash 3181.56 -3.26 Early
A542R 27822 - 138_27822 intraORF | - - - - - - Clash 2945.95 -5.01 Early
A542R 28550 + 155 28550 intraORF | Clash A224L - - - - - Clash 2945.95 -5.01 Early
A542R 28704 +_76_28704 intraORF | Clash A224L 28709 NP A224L 7 -5 Clash 2945.95 -5.01 Early
A542R 29116 + 370 29116 pTTS Clash 29074 P A224L 8 42 Clash 2945.95 -5.01 Early
DP542L | 161670 |- 155 161670 npTTS DP146L - - - - - Contig 566.3 -3.21 Early
DP542L | 160655 | - 6003_160655 pTTS DP146L, 160652 P DP542L |11 3 Contig 566.3 -3.21 Early
DP141L

DP542L | 160879 |- 751 160879 npTTS - 160849 NP DP63R 7 30 Contig 566.3 -3.21 Early
A280R 19875 + 76_19875 intraORF | A489R - - - - - Contig 5044.4 -3.03 Early
A280R 20078 +_76_20078 intraORF | A489R - - - - - Contig 5044.4 -3.03 Early
A280R 20184 + 76 20184 intraORF | A489R - - - - - Contig 5044.4 -3.03 Early
A280R 20386 + 24197 20386 pTTS A489R 20387 P A280R 8 -1 Contig 5044.4 -3.03 Early
A505R 20974 + 155 20974 intraORF | A280R - - - - - Contig 268.97 -2.22 Early
A505R 21423 + 13304_21423 intraORF | STRONG - - - - - Contig 268.97 -2.22 Early
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Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
A505R 21468 + 138 21468 intraORF | - - - - - - Contig 268.97 -2.22 Early
A505R 21865 +_76_21865 intraORF | - - - - - - Contig 268.97 -2.22 Early
A505R 21927 + 2342 21927 pTTS - 21929 P A505R 7 -2 Contig 268.97 -2.22 Early
A498R 23618 +_2008_23618 pTTS - 23619 P A498R 9 -1 Contig 734.79 -4.82 Early
A528R 24677 -_1110_24677 intraORF | - - - - - - Contig 1318.63 -3.1 Early
A528R 25512 +_ 1713 25512 pTTS - - - - - - Contig 1318.63 -3.1 Early
A506R 25888 -_138_25888 intraORF | - - - - - - Contig 1651.43 -3.48 Early
A506R 26511 -_155 26511 intraORF | - - - - - - Contig 1651.43 -3.48 Early
A506R 27146 -_106_27146 intraORF | - - - - - - Contig 1651.43 -3.48 Early
A506R 27342 -_138 27342 intraORF | Clash 27357 P A506R 9 -15 Contig 1651.43 -3.48 Early
A506R 27356 + 5104 27356 pTTS Clash 27357 P A506R 9 -1 Contig 1651.43 -3.48 Early
M448R 63858 +_76_63858 npTTS - - - - - - Contig 2486.37 -2.98 Early
M448R 64546 + 693 64546 npTTS C129R - - - - - Contig 2486.37 -2.98 Early
M448R 64422 +_6639_ 64422 pTTS C129R pTTS 64412 NP c44L NA 10 Contig 2486.37 -2.98 Early
M448R 64422 + 6639 64422 pTTS C129R pTTS 64452 P C129R 8 -30 Contig 2486.37 -2.98 Early
M448R 64422 +_6639_ 64422 pTTS C129R pTTS 64452 P M448R 8 -30 Contig 2486.37 -2.98 Early
C129R 64369 + 212 64369 pTTS - 64412 NP Cc44L NA -43 Clash 1440.7 5.96 Late
NP868R | 120626 | +_201_120626 pTTS - 120653 NP D129L NA -27 Contig 1539.58 -1.94 Early
K78R 47199 + 3088 47199 intraORF | antisense - - - - - Contig 28287.64 5.38 Late
Clash
K78R 47655 +_4083_47655 npTTS K196R, - - - - - Contig 28287.64 5.38 Late
K205R
K78R 47456 +_ 1455 47456 pTTS - 47504 NP K78R NA -48 Contig 28287.64 5.38 Late
K78R 47596 + 571 47596 npTTS K205R 47594 NP K78R NA 2 Contig 28287.64 5.38 Late
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
K78R 47726 + 3807_47726 npTTS K196R, 47738 P K196R NA -12 Contig 28287.64 5.38 Late
K205R
K78R 47971 + 10410 47971 npTTS K145R, 47942 NP K196R NA 29 Contig 28287.64 5.38 Late
K196R,
K205R
K78R 47456 +_ 1455 47456 pTTS - 47428 P K78R 5 28 Contig 28287.64 5.38 Late
A137R 37751 + 797 _37751 npTTS - - - - - - Clash 72167.18 7.48 Late
A137R 37873 +_8758_37873 npTTS - - - - - - Clash 72167.18 7.48 Late
A137R 38015 +_30071_38015 pTTS - - - - - - Clash 72167.18 7.48 Late
O61R 112207 | + 1484 112207 npTTS Clash - - - - - Clash 14672.24 7.49 Late
061R 112302 | +_138 112302 npTTS Clash - - - - - Clash 14672.24 7.49 Late
O61R 112933 | +_1903_112933 npTTS Clash - - - - - Clash 14672.24 7.49 Late
061R 113075 | +_2537_113075 npTTS Clash - - - - - Clash 14672.24 7.49 Late
O61R 113136 | +_15696_113136 | pTTS Clash - - - - - Clash 14672.24 7.49 Late
061R 112331 | +_138 112331 npTTS Clash 112369 NP 0O61R NA -38 Clash 14672.24 7.49 Late
O61R 112577 | + 76 112577 npTTS Clash 112536 NP O61R NA 41 Clash 14672.24 7.49 Late
061R 112577 | +_76_112577 npTTS Clash 112620 NP 0O61R NA -43 Clash 14672.24 7.49 Late
O61R 112608 | +_492_ 112608 npTTS Clash 112620 NP O61R NA -12 Clash 14672.24 7.49 Late
061R 112876 | +_76_112876 npTTS Clash 112854 NP 0O61R NA 22 Clash 14672.24 7.49 Late
D117L 126942 | - 76_126942 npTTS D345L - - - - - Clash 7593.63 7.32 Late
D117L 127058 | - 1544 127058 pTTS - - - - - - Clash 7593.63 7.32 Late
E183L 144852 | -_4810_144852 pTTS Clash - - - - - Clash 2320.48 7.06 Late
E183L 144746 | - 138 144746 npTTS Clash 144750 P E184L NA -4 Clash 2320.48 7.06 Late
B646L 86686 -_3358_86686 pTTS Clash 86645 P B646L 4 41 Contig 10645.63 7.45 Late
CP204L | 107111 | -_138 107111 npTTS - - - - - - Clash 34902.57 -4.11 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
CP204L | 107609 | -_1455 107609 npTTS - - - - - - Clash 34902.57 -4.11 Early
CP204L | 108132 | - 2085 108132 intraORF | - - - - - - Clash 34902.57 -4.11 Early
CP204L | 108179 | -_123_108179 intraORF | - - - - - - Clash 34902.57 -4.11 Early
CP204L | 108227 | -_183 108227 intraORF | - - - - - - Clash 34902.57 -4.11 Early
CP204L | 108258 | -_212_108258 intraORF | - - - - - - Clash 34902.57 -4.11 Early
CP204L | 108319 |- 259 108319 intraORF | - - - - - - Clash 34902.57 -4.11 Early
CP204L | 107915 | -_232162_107915 | pTTS - 107914 P CP204L |9 1 Clash 34902.57 -4.11 Early
EP84R | 54118 + 1425 54118 pTTS EP424R - - - - - Contig | 853.3 7.86 Late
intraORF
EP84R 54717 + 2879 54717 npTTS EP424R - - - - - Contig 853.3 7.86 Late
intraORF
Cc84L 63112 -_508_63112 npTTS C44L - - - - - Contig 3371.73 6.72 Late
c84L 63395 -_1713 63395 pTTS c44L - - - - - Contig 3371.73 6.72 Late
Cc84L 63483 -_138_63483 npTTS - - - - - - Contig 3371.73 6.72 Late
cs4L 63534 -_168_63534 npTTS - - - - - - Contig 3371.73 6.72 Late
c84L 63984 -_168_63984 npTTS - - - - - - Contig 3371.73 6.72 Late
c84L 64123 -_76_64123 npTTS - - - - - - Contig 3371.73 6.72 Late
CP123L | 99678 -_76_99678 pTTS Clash - - - - - Contig 703.85 7.58 Late
E146L 146848 | - 1425 146848 pTTS E199L - - - - - Contig 1195.83 8.35 Late
c84L 63735 -_3357_63735 npTTS C44L 63745 NP c84L NA -10 Contig 3371.73 6.72 Late
1196L 158751 | +_76_158751 pTTS - 158788 P DP238L | 10 -37 Contig 1605.16 6.06 Late
X69R 11311 -_321_11311 intraORF | Clash - - - - - Clash 62.64 -0.47 Early
X69R 11425 +_ 155 11425 intraORF | Clash - - - - - Clash 62.64 -0.47 Early
X69R 11557 + 10455 11557 pTTS Clash - - - - - Clash 62.64 -0.47 Early
X69R 11696 +_ 155 11696 npTTS Clash - - - - - Clash 62.64 -0.47 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
F165R 43416 +_76_43416 npTTS Clash - - - - - Clash 1417.55 7.13 Late
F165R 43631 +_138 43631 npTTS Clash - - - - - Clash 1417.55 7.13 Late
F165R 43714 + 1484 43714 pTTS Clash - - - - - Clash 1417.55 7.13 Late
F165R 44046 +_1455 44046 npTTS Clash - - - - - Clash 1417.55 7.13 Late
1329L 155161 | -_196_155161 pTTS - - - - - - Contig 944.22 7.42 Late
X69R 11821 + 1233 11821 npTTS Clash 11821 P X69R 6 0 Clash 62.64 -0.47 Early
EP152R | 55414 +_ 155 55414 intraORF | - - - - - - Contig 497.12 6.75 Late
EP152R | 56267 +_10901_56267 pTTS EP424R, - - - - - Contig 497.12 6.75 Late
EP152R
EP152R | 57544 +_ 1544 57544 npTTS - 57524 NP EP402R | NA 20 Contig 497.12 6.75 Late
C962R 72422 +_153_72422 intraORF | - - - - - - Clash 748.25 8.68 Late
C962R 72457 + 76_72457 intraORF | - - - - - - Clash 748.25 8.68 Late
C962R 73159 +_76_73159 intraORF | - - - - - - Clash 748.25 8.68 Late
C962R 76088 +_ 155 76088 pTTS - - - - - - Clash 748.25 8.68 Late
H233R 140086 | +_76_140086 npTTS Clash - - - - - Contig 971.47 7.46 Late
H233R 138539 | +_76_138539 pTTS Clash 138527 P H233R NA 12 Contig 971.47 7.46 Late
F778R 42011 +_ 123 42011 intraORF | Clash - - - - - Contig 2029.9 -2.56 Early
F778R 42344 + 2996_42344 pTTS F165R 42345 P F778R 9 -1 Contig 2029.9 -2.56 Early
promoter
F334L 37605 -_138_37605 npTTS - - - - - - Clash 3114.64 -3.25 Early
F334L 39280 -_1441 39280 intraORF | Clash - - - - - Clash 3114.64 -3.25 Early
F334L 39367 + 1425 39367 intraORF | Clash - - - - - Clash 3114.64 -3.25 Early
F334L 39581 -_231_39581 intraORF | - - - - - - Clash 3114.64 -3.25 Early
F334L 38873 -_20969_ 38873 pTTS STRONG 38872 P F334L 8 1 Clash 3114.64 -3.25 Early
1267L 150897 | -_155 150897 npTTS - - - - - - Clash 2660.01 24 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene

location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type

usage npTTS TTSs (nt) Change
(NP)

1267L 151293 | - 231 151293 npTTS - - - - - - Clash 2660.01 24 Early
1267L 151822 | - 138 151822 npTTS - - - - - - Clash 2660.01 -24 Early
1267L 152241 | - 430_152241 npTTS - - - - - - Clash 2660.01 24 Early
1267L 152467 | -_138_152467 npTTS - 152443 P E296R NA 24 Clash 2660.01 -2.4 Early
1267L 151695 | - 2455 151695 npTTS - 151694 P E66L 8 1 Clash 2660.01 24 Early
1267L 152577 | -_11267_152577 pTTS E66L 152548 P E111R 6 29 Clash 2660.01 -2.4 Early
1267L 152860 | - 1425 152860 npTTS 1243L 152859 NP E296R 10 1 Clash 2660.01 24 Early
1267L 152860 | - 1425 152860 npTTS 1243L 152859 NP E111R 10 1 Clash 2660.01 -2.4 Early
NP1450L | 112140 |- 354 112140 pTTS Clash 112138 P NP1450L | 8 2 Contig 1790.41 -2.31 Early
CP80OR 110671 | +_76_110671 pTTS - 110639 NP CP80OR NA 32 Contig 1958.2 0.81 Late
EP1242L | 48724 -_155 48724 npTTS Clash K421R | - - - - - Clash 3103.38 -0.13 NC
EP1242L | 50597 |- 123 50597 npTTS Clash K421R | - - - - - Clash 3103.38 -0.13 NC
EP1242L | 49183 -_2195 49183 pTTS Clash K421R | 49169 P EP1242L | 7 14 Clash 3103.38 -0.13 NC
H359L 134396 | -_76_134396 intraORF | Clash - - - - - Clash 2679.65 -0.6 Early
H359L 134159 | - 4773 134159 pTTS Clash 134156 P H359L 8 3 Clash 2679.65 -0.6 Early
D205R 129340 | +_338_129340 npTTS Clash - - - - - Clash 315.06 0.47 Late
D205R 128781 | +_1669 128781 pTTS Clash 128801 P D205R 5 -20 Clash 315.06 0.47 Late
C147L 70237 -_201_70237 npTTS - - - - - - Contig 1120.71 3.39 Late
C147L 71076 - 954 71076 pTTS - 71074 P C147L 7 Contig 1120.71 3.39 Late
D339L 122013 | - 6534 122013 pTTS D79L pTTS 122012 NP D79L 8 1 Contig 4933.46 -2.79 Early
D339L 122013 | - 6534 122013 pTTS D79L pTTS 122032 NP D250R 9 -19 Contig 4933.46 -2.79 Early
D79L 122013 | - 6534 122013 pTTS D339L pTTS 122047 P D79L 4 -34 Contig 4933.46 -2.79 Early
D339L 122046 | - 123 122046 npTTS D79L 122012 NP D79L 8 34 Contig 4933.46 -2.79 Early
D339L 122046 | - 123 122046 npTTS D79L 122032 NP D250R 9 14 Contig 4933.46 -2.79 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
D339L 122046 | - 123 122046 npTTS D79L 122047 P D79L 4 -1 Contig 4933.46 -2.79 Early
D339L 122081 | -_2075_122081 npTTS D79L 122032 NP D250R 9 49 Contig 4933.46 -2.79 Early
intraORF
D339L 122081 | - 2075 122081 npTTS D79L 122047 P D79L 4 34 Contig 4933.46 -2.79 Early
intraORF
B263R 92316 + 647_92316 npTTS Clash - - - - - Clash 3529.89 -3.56 Early
B263R 92477 + 5828 92477 pTTS Clash G1340L | 92481 P B263R 9 -4 Clash 3529.89 -3.56 Early
C315R 70712 + 138 70712 intraORF | - - - - - - Clash 667.43 0.89 Late
C315R 71318 + 6477_71318 pTTS C105R 71325 P C315R 9 -7 Clash 667.43 0.89 Late
1243L 154239 | - 5136 154239 pTTS - - - - - - Clash 1107.43 -0.02 NC
1243L 154693 | - 1425 154693 npTTS - - - - - - Clash 1107.43 -0.02 NC
K196R 47846 + 1425 47846 npTTS - - - - - - Contig 4168.53 -2.58 Early
K196R 48033 +_65940_48033 pTTS K78R 5h + - - - - - Contig 4168.53 -2.58 Early
K196R 16h,
also K145R +
K205R
K196R 47428 | + 123 47428 intraORF | - 47428 P K78R 5 0 Contig | 4168.53 -2.58 Early
A240L 30937 -_169_30937 intraORF | Clash - - - - - Clash 2427.65 -6.89 Early
A240L 30405 |- 155 30405 npTTS Clash A104R | 30407 NP A240L NA -2 Clash 2427.65 -6.89 Early
A240L 29829 -_ 112914 29829 npTTS Also pNG2 29827 P A240L 8 2 Clash 2427.65 -6.89 Early
pTTS
pNG2 29829 - 112914 29829 pTTS Also A240L 29827 P pNG2 8 2 Clash 2427.65 -6.89 Early
npTTS
A240L 30178 - 9714 30178 npTTS Clash A104R 30177 NP A240L 9 1 Clash 2427.65 -6.89 Early
A240L 30277 -_9875_30277 pTTS Clash A104R | 30276 NP A240L 6 1 Clash 2427.65 -6.89 Early
P1192R | 134586 | +_199 134586 pTTS Clash 134586 P P1192R | 6 0 Clash 1351.28 -3.24 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
B117L 88894 -_1561_88894 pTTS Clash - - - - - Clash 1496.91 7.21 Late
E184L 144648 | -_196_144648 npTTS E183L 144645 NP E184L NA 3 Contig 29823.34 7.51 Late
E184L 144682 | -_242_144682 pTTS E183L 144645 NP E184L NA 37 Contig 29823.34 7.51 Late
1215L 156868 | -_76_156868 npTTS 1196L, 1177L - - - - - Contig 2206.18 -4.47 Early
1215L 157193 | -_76_157193 npTTS 1196L - - - - - Contig 2206.18 -4.47 Early
1215L 156720 | -_34404_156720 pTTS DP238L, 156714 P 1215L 8 6 Contig 2206.18 -4.47 Early
1177L, 1196L
1215L 156757 | -_895_156757 npTTS 1196L, 1177L 156714 P 1215L 8 43 Contig 2206.18 -4.47 Early
1215L 156924 | - 662_156924 npTTS DP238L, 156951 NP 1215L 4 -27 Contig 2206.18 -4.47 Early
1196L
M1249L | 58088 -_1425 58088 pTTS Clash 58039 P M1249L | NA 49 Clash 690.38 7 Late
M1249L | 58088 -_1425_58088 pTTS Clash 58089 NP M1249L | NA -1 Clash 690.38 7 Late
KP93L 1518 -_890_1518 pTTS - - - - - - Contig 0.95 1.49 NC
L83L 4601 -_740_4601 npTTS - - - - - - Contig 3125.37 -3.57 Early
L83L 5230 -_9095 5230 pTTS - - - - - - Contig 3125.37 -3.57 Early
L83L 5303 -_1425 5303 intraORF | - - - - - - Contig 3125.37 -3.57 Early
J64R 13785 +_106_13785 npTTS - - - - - - Contig 1343.33 -1.52 Early
J64R 13859 +_24876_13859 npTTS - - - - - - Contig 1343.33 -1.52 Early
J64R 14047 +_76_14047 npTTS NORF npTTS | - - - - - Contig 1343.33 -1.52 Early
J64R 14134 +_39397_14134 npTTS nORF pTTS - - - - - Contig 1343.33 -1.52 Early
A118R 31487 +_ 1843 31487 pTTS A104R pTTS - - - - - Contig 80.86 7.91 Late
K205R 46221 + 155 46221 npTTS - - - - - - Contig 32788.74 -2.12 Early
K205R 46494 +_245 46494 npTTS - - - - - - Contig 32788.74 -2.12 Early
K205R 46550 +_76_46550 npTTS - - - - - - Contig 32788.74 -2.12 Early
K205R 46627 +_106_46627 npTTS - - - - - - Contig 32788.74 -2.12 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene
location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type
usage npTTS TTSs (nt) Change
(NP)
K205R 46743 +_62862_46743 pTTS - - - - - - Contig 32788.74 -2.12 Early
K205R 47317 + 1014 47317 npTTS K196R, K78R | - - - - - Contig 32788.74 -2.12 Early
C44L 64739 -_462_64739 npTTS - - - - - - Clash 5000.81 -3.06 Early
C44L 64777 -_155_ 64777 npTTS - - - - - - Clash 5000.81 -3.06 Early
C105R 68109 +_ 365 68109 pTTS C717R pTTS - - - - - Clash 2549.03 -3.9 Early
C105R 68713 +_615 68713 npTTS C105R - - - - - Clash 2549.03 -3.9 Early
CP312R | 110775 | +_538 110775 intraORF | CP530R, - - - - - Clash 50190.58 -2.61 Early
CP80OR
CP312R | 110913 | +_474 110913 intraORF | CP530R, - - - - - Clash 50190.58 -2.61 Early
CP80OR
CP312R | 111008 | +_563 111008 intraORF | CP530R, - - - - - Clash 50190.58 -2.61 Early
CP80OR
CP312R | 111093 | +_198 111093 intraORF | CP530R - - - - - Clash 50190.58 -2.61 Early
CP312R | 111151 | +_138 111151 intraORF | - - - - - - Clash 50190.58 -2.61 Early
CP312R | 111639 | +_76_111639 npTTS CP80OR - - - - - Clash 50190.58 -2.61 Early
D129L 121507 | - 138 121507 pTTS Clash - - - - - Contig 1206.85 6.55 Late
S183L 129028 | - 1425 129028 pTTS Clash - - - - - Clash 523.55 7.15 Late
H171R 137189 | +_76_137189 pTTS Clash - - - - - Contig 3854.74 7.65 Late
H240R 139242 | + 196 139242 intraORF | Clash - - - - - Clash 1019.12 7.31 Late
E111R 152060 | +_1591 152060 pTTS E248R, - - - - - Clash 1763.46 5.73 Late
E296R
73R 155441 | +_463_ 155441 npTTS - - - - - - Clash 59244.89 -4.05 Early
73R 155603 | + 259751 155603 | pTTS - - - - - - Clash 59244.89 -4.05 Early
73R 155790 | +_5380_155790 npTTS - - - - - - Clash 59244.89 -4.05 Early
73R 155861 | +_2660_155861 npTTS - - - - - - Clash 59244.89 -4.05 Early
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LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene

location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type

usage npTTS TTSs (nt) Change
(NP)
I73R 156033 | +_155 156033 npTTS - - - - - - Clash 59244.89 -4.05 Early
73R 156437 | +_17400_156437 | npTTS - - - - - - Clash 59244.89 -4.05 Early
73R 156773 | + 5591 156773 npTTS - - - - - - Clash 59244.89 -4.05 Early
DP238L | 159095 | -_106_159095 npTTS - - - - - - Clash 18113.22 -3.86 Early
DP63R 160773 | +_168 160773 npTTS - - - - - - Clash 318.18 7.44 Late
DP63R 161800 | +_76_161800 pTTS - - - - - - Clash 318.18 7.44 Late
DP96R 164972 | +_138 164972 npTTS - - - - - - Contig 7901.93 -2.46 Early
DP96R 165375 | +_5651_165375 npTTS - - - - - - Contig 7901.93 -2.46 Early
DP96R 165607 | +_169 165607 npTTS - - - - - - Contig 7901.93 -2.46 Early
DP96R 165693 | +_76_165693 npTTS - - - - - - Contig 7901.93 -2.46 Early
DP96R 166992 | + 153 166992 npTTS - - - - - - Contig 7901.93 -2.46 Early
B475L 78322 -_76_78322 pTTS B438L 78306 NP B438L NA 16 Contig 3255.55 6.79 Late
CP312R | 111225 | + 3810 111225 npTTS CP530R, 111205 P CP80OR NA 20 Clash 50190.58 -2.61 Early
CP80OR

H240R 139300 | +_242_ 139300 pTTS Clash 139295 P H240R NA 5 Clash 1019.12 7.31 Late
I73R 155321 | +_76_155321 npTTS - 155328 P 1226R NA -7 Clash 59244.89 -4.05 Early
73R 155376 | +_447_155376 npTTS - 155328 P 1226R NA 48 Clash 59244.89 -4.05 Early
J64R 13720 + 3797_13720 pTTS - 13721 P J64R 6 -1 Contig 1343.33 -1.52 Early
C44L 64640 -_84975 64640 pTTS C257L 64640 P c44L 9 0 Clash 5000.81 -3.06 Early
CP312R | 111576 | +_175014 111576 | pTTS - 111578 P CP312R |9 -2 Clash 50190.58 -2.61 Early
CP312R | 111611 | + 168 111611 npTTS CP80OR 111578 P CP312R |9 33 Clash 50190.58 -2.61 Early
CP312R | 111690 | + 4196 111690 npTTS CP80OR 111693 NP CP312R | 7 -3 Clash 50190.58 -2.61 Early
CP312R | 111796 | +_4078_111796 npTTS CP80OR 111797 NP CP312R | 8 -1 Clash 50190.58 -2.61 Early
CP312R | 111890 | +_757_111890 npTTS CP80OR 111889 NP CP312R |5 1 Clash 50190.58 -2.61 Early

27



Appendix

LRS T Nanopore SRS - 3' RNA-seq CAGE-seq
Gene TTS TTS cluster TTS Comment / TTS pTTS 1st ORF | polyT | Distance | Gene DESeq2 log2 Gene

location | name Type Other gene Location | (P) or length | different Context | Basemean | Fold type

usage npTTS TTSs (nt) Change
(NP)

CP312R | 111947 | +_19923_111947 | npTTS CP80OR 111948 NP CP312R | 8 -1 Clash 50190.58 -2.61 Early
D79L 122238 | + 3929 122238 intraORF | - 122239 NP D250R 5 -1 Contig 1149.45 7.12 Late
H240R 139204 | +_286_139204 intraORF | Clash 139180 P R298L 4 24 Clash 1019.12 7.31 Late
73R 155321 | +_76_155321 npTTS - 155276 P 1329L 5 45 Clash 59244.89 -4.05 Early
I73R 155697 | +_2204_155697 npTTS - 155700 P 73R 7 -3 Clash 59244.89 -4.05 Early
73R 155749 | +_155 155749 npTTS - 155700 P 73R 7 49 Clash 59244.89 -4.05 Early
I73R 156198 | + 999 156198 npTTS - 156203 NP 73R 5 -5 Clash 59244.89 -4.05 Early
73R 156724 | + 76 156724 npTTS - 156714 P 1215L 8 10 Clash 59244.89 -4.05 Early
DP238L | 158116 |- 138 158116 npTTS 1196L 158130 P 1196L 6 -14 Clash 18113.22 -3.86 Early
DP238L | 158790 | -_25592_158790 pTTS - 158788 P DP238L | 10 2 Clash 18113.22 -3.86 Early
DP96R 165125 | + 20021 165125 | pTTS DP148R 165126 P DP96R 8 -1 Contig 7901.93 -2.46 Early
DP96R 165166 | +_1501_165166 npTTS - 165126 P DP96R 8 40 Contig 7901.93 -2.46 Early
DP96R 165166 | +_1501_165166 npTTS - 165211 NP DP96R 7 -45 Contig 7901.93 -2.46 Early
DP96R 165208 | +_3685_165208 npTTS - 165211 NP DP96R 7 -3 Contig 7901.93 -2.46 Early
DP96R 165457 | +_1770_165457 npTTS - 165458 NP DP96R 7 -1 Contig 7901.93 -2.46 Early
G1340L | 95913 -_76_95913 intraORF | - - - - - - Clash 738.32 3.29 Late
DP71L 163818 | - 201 163818 npTTS DP148R 163802 NP DP71L 6 16 Clash 916.95 2.73 Late
DP71L 164478 | - 261 164478 pTTS - 164478 P DP71L 5 0 Clash 916.95 2.73 Late

Appendix Table6.1.Compar i son between the TTSs detected from Nanop eeqdCatk&t®tak, e q u
2020 4% which were within 50 nt of the LRS TTS. The Nanopore o®Geimady co
at that particular TTS, with further genes wusing this THed columrs detag | e v
differential expression analysis from Cackett et al., 2020, for the gene which was the primary user of the TTSaccor di ng t o ONT
col umn) . The Nanopore O6TTS cluster named column | ists t he [GAGEghtRo f

score]_[peak cluster highest point].
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Chapter 7.

7.1 PHYREZ2 Homology Modelling

Appendix

Appendix

Residue i
ASFV _ S modelled 1st Model Template Template (PDB chain)
Name UniProt
gene 90%
1st Last Confidence PDB Description 2nd 3rd 4th 5th
dna-directed rna polymerase i | 3h0g | 6gml | 1li6h | 5flm
0, 0,
RPB1 NP1450L | P42486 | 99% 2 1434 100% 6rglA subunit rpa190 A A A A
RPB2 | EP1242L | P42487 | 99% | 18 | 1232 100% 5fimB structure of transcribing | 4c2m | 3h0g | 2pMz | g0
mammalian rna polymerase i Q N B
. dna-directed rna polymerase ii | 3how | 3h0g | 5x50 | 1twf
0, 0,
RPB3 H359L Q65184 | 89% 43 262 99% 1i6hC 45kd polypeptide C o C o2
RPB5 | D205R | Q65181 | 80% | 81 | 200 100% same | dna-directed rna polymerases | 3hOg | 1yly | 4qiw | leik
i, ii, and iii subunit rpabcl E E H a
RPB6 | C147L | P42484 | 88% | 3 | 143 100% 1gkla RPB6/omega subunitlike | 1twff | TV 3hF°9 NA
N-terminal, heterodimerisation | 2c35 | 2c35
0, 0, )
RPB7 D339L Q89907 | 23% 1 151 95% 1go3e2 domain of RBP7 (RpoE) b2 = NA NA
RPB9 C105R | Q65157 | 0% 1 101 85% 7aeal | dna-directed rnapolymeraseiii | ;o 4,1 Nao [ NA | NA
subunit rpc10
RPB10 | CPS8OR | P42488 | 84% | 1 75 98% agiwy | dna-directed rmapolymerase | 4.1, | 2PMZ | gk | NA
subunit n N
TBP B263R Q65175 | 0% 112 248 74% 2z8uQ | methanococcus jannaschii tbp NA NA NA NA
TFIIB C315R Q65160 | 0% 36 290 72% 5fz5M transcription initiation factor iib NA NA NA NA
TFIS 1243L | P27948 | 68% | 76 | 241 100% 1pqvS RNA polymerase II-TFIIS | g oy | Sxon | Iyly |0
complex U S
D6 G1340L | Q89525 | 70% | 65 | 732 100% 3dmgA | 'Mapolymerase-associated | g gy | 5099 | 6ryu ) 6bux
protein rapa W W WA
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0 0 , solution nmr structure of the n- | 1zkh | 2kd0 | 4b6w | 1ttn
AT D1133L | Q65177 | 3% 107 148 78% 2KjrA terminal ubiquitin-like domain al A A A
Gs E301R 065196 | 84% 35 288 100% 1sxjF prollferatlng_ cell nuclear 20d8 | 5tup | 6ghl | 7bup
antigen A B B C

Appendix Table 7.1. Summary of running PHYRE2 °i n

BA71V genome.
the PBD number followed by the template chain ID.

The

codes

Bslinvtee Mode 6 wi t h tfiom UMPRE®) of ASEWITSRsdrensthe (

und é&to5%aSrter ufcrtiéahd libréty @d6ndc nt e rhpel aPtHeYsR EBhsisting of
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Appendix

7.2 AlphaFold Structure Prediction Protocols

7.2.1 ASFV-RPB3-11 & ASFV-RPB10

The ASFV-RNAP assembly platform consisting of RPB3-11 & RPB10 was
predicted as three separate sequences (listed below). For the RPB3-like, RPB11-
like and RPB10 sequences, the per-residue MSA coverage is shown in Appendix
Figure 7.1, Appendix Figure 7.2, and Appendix Figure 7.3 (respectively), while
Appendix Figure 7.4 and Appendix Figure 7.5 indicate confidence across the entire

modelled complex.

1 The RPB3-like sequence residues 1-263 of the H359L ORF:
MEKIFQNVEIKPFLIDFSNPFIKNAAKRLFQLEEQLPLVPVNVVMDFKGISRAAVHG
LSRVLQDEIPNYMLDIKPGGYKIEDSTDLFMTEQFIRNRINFIPIYAKNETLVFALRSL
NNSCEVKTIYSRDLIQVAGPKLKYPIFNPTFEIGFLQPGKSLIIEDIYIKKGIGRKHAA
FNLAVKTHFSHLDIEQYPTDKKEYMALSGYKQSSMTSDPRHHRLGLCFPAVPLPH
INQAVRTYLKNACRINIGRIQSIQKIYENFEEP

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

33
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MNon-Gap Count

]

0 50 100 150 200 20
Appendix Figure 7.1. Sequences per position (higher improves model quality) across the
RPB3-like sequence.

1 The RPB11-like sequence residues 264-359 of the H359L ORF:
QPELVLFSLDEEKTKAIITIKDETHTIGNLLKTCIYEMIPDISFVGYQCVPHKQEMVLT
[IHKASQEDLITLLEKSIQNIIQTFQILEKNVDELIA

31



Appendix

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 2

21 1 V V

=
=

Non-Gap Count

-
s

D T T T T T
0 20 40 60 80

Appendix Figure 7.2. Sequences per position (higher improves model quality) across the
RPB11-like sequence.

1 The RPB10 sequence from the complete CP80R ORF:
MLIPVVCFTCGFPIGTYAAIFDKARTEYIKTKMDGTLPQNIPLDASLQIELKDLITALG
IPMRVCCRTHLITTLDYRKYY

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 3
\Y4
9 4
Y VY \

0 T T T T T T T T T

0 10 20 30 40 50 &0 Ta 80

Appendix Figure 7.3. Sequences per position (higher improves model quality) across the
RPB10 sequence.

Non-Gap Count
[=2]

Predicted LDDT Predicted Aligned Error

100

Aligned residue

300

0 100 200 300 400 0 100 200 300 400
Residue Scored residue

Appendix Figure 7.4. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another (a total of three here). Further detailed explanations of these can
be found by Jumper et al. ® and Tunyasuvunakool et al. 8.

32



Appendix

Model confidence:

& Very low (pLDDT < 50)

[J Low (70 > pLDDT > 50)
[ High (90 > pLDDT > 70)

Bl Very high (pLDDT > 90)

Appendix Figure 7.5. Alternative viewing method of per-residue pLDDT, but as a colour
scale on the model output of AlphaFold itself.

7.2.2 ASFV-RPB7

RPB7 was predicted a single sequence (below). Per-residue MSA coverage is
shown in Appendix Figure 7.6, while Appendix Figure 7.7 indicates confidence

across the entire modelled sequence.

1 RPB7 sequence:
MIDQKIFETTLNIDDPTNFCTNVEAHLLKELENIYVGKCFKNSFILNITGVIQRSPCFI
MRTNNSGRGYMHVRFSAVVSYLNAFDLIAAVKIIKNDSNIILGESLLTEPVTIVIPSS
ESONNVAEVGQIVPVQLANSSVYYIPGRQQASATGSIFIPKHTFSVYHVQEELTQE
QALNLTKLVNIEMLLESRSKKDFKQICFFEKLYYTYSISSDEILDLKIWKGPKGKEM
SRLKPCNVLSFLYDALKNKSSSLGFWARPPNLLKSSPLAYQQDQNSFNATELPIIC
SAEVMFVTLLKEIINYLQFMNDLCDTFNNEQLIKRHENIWMLIEQRKIGHDF

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

Non-Gap Count

o

0 50 100 150 200 50 300 380
Appendix Figure 7.6. Sequences per position (higher improves model quality).
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Predicted LDDT Predicted Aligned Error
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Appendix Figure 7.7. Left: Predicted Local Distance Difference Test 7 (pIDDT) across the
sequence length 7 lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains. Further detailed explanations of these can be
found by Jumper et al. ® and Tunyasuvunakool et al. &,

7.2.3 ASFV-RPB9

RPB9 was predicted from a single sequence (below). Per-residue MSA coverage is
shown in Appendix Figure 7.8, while Appendix Figure 7.9 and Appendix Figure

7.10 indicate confidence across the entire modelled sequence.

i RPB9 sequence:
MKICKACSSCMVRTYVDGNIIFRCSCGESVQGDSQNLLVSSKVYHTGEMEDKYKI
FIKNAPFDPTNCQIKKDCPNCHLDYLTQICIGSQKIILVCRCGYTSNRG

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1
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Appendix Figure 7.8. Sequences per position (higher improves model quality).

Non-Gap Count
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Appendix Figure 7.9. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains. Further detailed explanations of these can be
found by Jumper et al. ® and Tunyasuvunakool et al. &,

Model confidence:

Very low (pLDDT < 50)

[J Low (70 > pLDDT > 50)
[J High (90 > pLDDT > 70)

B Very high (pLDDT > 90)

Appendix Figure 7.10. Alternative viewing method of per-residue pLDDT, but as a colour
scale on the model output of AlphaFold itself.

7.2.4 ASFV-TBP & ASFV-TFIIB

TBP and TFIIB were predicted together as two separate sequences. For the TBP
and TFIIB sequences, the per-residue MSA coverage is shown in Appendix Figure
7.11 and Appendix Figure 7.12 (respectively), while Appendix Figure 7.13 and

Appendix Figure 7.14 indicate confidence across the entire modelled complex.

il The TBP sequence of the B263R ORF:
MEDETELCFRSNKVTRLEMFVCTYGGKITSLACSHMELIKMLQIAEPVKALNCNFG
HQCLPGYESLIKTPKKTKNMLRRPRKTEGDGTCFNSAIEASILFKDKMYKLKCFPS

TGEIQVPGVIFPDFEDGKNIIQQWVDFLQHQPIEKKIQIEFKTIMINFKFQINPVSPR
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VIIHLKKFAALLEHIPTPYPIREIKPPLEDSKVSAKFMVSPGKKVRINVFLKGKINILG
CNTKESAEIYTFLKDLISVHWQEILCVLPVPD

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

132

Non-Gap Count

0 50 100 130 200 250
Appendix Figure 7.11. Sequences per position (higher improves model quality) across
the TBP sequence.

1 The TFIIB sequence of the C315R ORF:
MDALLKEIEKLSQPSLQKENNDVCDLCFMQMKKISNYQLLCEECGQLKDWFEPE
YNEKFTVYSRLKIVGANSSYHQRDLDKANSSDYSSLQFHHILEELKSLNVKYMDA
GQKPFPIQVLKETAHSYNQVQQHRVIRSITKLQILASILRSICLKLNIACTVADAARF
TOQLNTKGISRGMDLLRSLFVDNKITLNVDLNPIDSFINSTYSALQIKQIHQELQEENV
YNLKEIVKSFILYADEKNIGVDLNRRTVVIATMYNVLRRAYYPIEIDTVVYQCKIRKN
TITRALKMYEDYYSHFKSLYEQYHLNAAKKLI

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 2

45

Non-Gap Count

0 50 100 150 200 250 300

Appendix Figure 7.12. Sequences per position (higher improves model quality) across
the TFIIB-like sequence.
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Predicted LDDT Predicted Aligned Error
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Appendix Figure 7.13. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another. Further detailed explanations of these can be found by Jumper
et al. ® and Tunyasuvunakool et al. &,

Model confidence:

O Very low (pLDDT < 50)
[J Low (70 > pLDDT > 50)
O High (90 > pLDDT > 70)

B Very high (pLDDT > 90)

Appendix Figure 7.14. Alternative viewing method of per-residue pLDDT, but as a colour
scale on the model output of AlphaFold itself.

7.2.5 ASFV-TFIIS

TFIIS was predicted a single sequence (below). Per-residue MSA coverage is
shown in Appendix Figure 7.15, while Appendix Figure 7.16 and Appendix Figure 7.17
indicate confidence across the entire modelled sequence.

1 TFIIS sequence:
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MKMHIARDSIVFLLNKHLONTILTNKIEQECFLQADTPKKYLQYIKPFLINCMTKNIT
TDLVMKDSKRLEPYIILEMRDIIQMMFFRTLOKHMFFKEHTDLCTEYAQKIEASCYH
YTYQQQEKTFLEEYSTRCGTINHIINCEKKSHQQQDNDALNKLISGELKPEAIGSM
TFAELCPSAALKEKTEITLRSQQKVAEKTSQLYKCPNCKQRMCTYREVQTRALDE
PSTIFCTCKKCGHEFIG

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

2418 A
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806

e

0 50 100 150 200 250
Appendix Figure 7.15. Sequences per position (higher improves model quality).
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Appendix Figure 7.16. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains. Further detailed explanations of these can be
found by Jumper et al. ® and Tunyasuvunakool et al. &.
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Model confidence:

[ Very low (pLDDT < 50)

[ Low (70 > pLDDT > 50)
O High (90 > pLDDT > 70)

B Very high (pLDDT > 90)

Appendix Figure 7.17. Alternative viewing method of per-residue pLDDT, but as a colour
scale on the model output of AlphaFold itself.

7.2.6 DG6: 3-Sequence Structure Prediction

Due to computational limitations, a model of D6 was predicted as three separate
sequences. These sequences were the non-conserved NTD (ncNTD), the VACV-
D6-like conserved core (core-D6) and non-conserved CTD (ncCTD) sequences
(listed below), the per-residue MSA coverage is shown in Appendix Figure 7.18,
Appendix Figure 7.19, and Appendix Figure 7.20 (respectively), while Appendix

Figure 7.21 indicates confidence across the entire modelled complex.

1 The ncNTD sequence residues 1-50 of the D1133L ORF:
MAYPELDAADFLQQLARRKEFKSLISPPVDQKELIRDLRAHFVQIGGPGC

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

) V

MNon-Gap Count

2 -

D T T T T T T
o 10 20 30 40 50

Appendix Figure 7.18. Sequences per position (higher improves model quality) across
the ncNTD sequence.

1 The D6-core sequence residues 51-679 of the D1133L ORF:
EKGGRAFFPCDPYASPFPSIKGLQLHNAQLFVQNFQNPNTPYSRLLLNWQTGTG

KSIAAIAIARQFMNHYMNFIENAPWIFVVGFTRAIIQTEMLRRPELGFVSYKEVAEL
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HRLLHIAKQSGSTTSVESRHLNGFVSTLKRRLTDRNRGGFFQFYGYKEFASKLFNI
TSKGEEKNFDVLSLFHRSDEAEDTLNENDISQFVQKISEAETNGLIRVNQKIMEQL
RGGLLIADEIHNVYNIQERNNYGIALQYVLDAFPPHQAPRAVFMSATPVTGSVMEY
VDLLNLLVPRHELPNGQPLQRQQLFDSSGHSVKWKKDALALVERLSTGRVSFLLD
TNTNFYPERIFAGKMLSYKDETLPYLHFIECPMSEYQLETLKQLGPDPKISSNAYSI
YDMVFPNPKFSKQTEPKAYGLFNSTETPTALSMASTDWLLENGVQIIEPSRRAPF
NVSGSFLSLQPPTHISGLAFYSGKYTQMMKDILSIIRQGRGKILIYHNRVRMSGVLI
LQEILQSNGILNEVSSPVGTTRCSICAAIRDEHTHSDHQFIPVRFTILHSEIEPAVRE
RSLALFNASSNLEGHQLRILIGSKVIVEGLNFQAVRYEMIMSLPLDIPRLIQVFGRVV
RKNSHMELPPSERNVTIYLYVSTTPDGGPELAKYAQKLKEYILIQEGDKALRKHAID
GFT

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 2
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Mon-Gap Count
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0 100 200 300 400 500 800 700
Appendix Figure 7.19. Sequences per position (higher improves model quality) across
the D6-core sequence.

1 The ncCTD sequence residues 680-1133 of the D1133L ORF:
NQIKIDKPMLESLPLSPSITPANVGATVLNTFEAYGYGEQEVKTISNIISLFMARPV
WTYSELWKAVSTPKLIQGITIDNKLFSEDNFALALISLCYSKNQCKELWIQNRLCTI
MHVPAKPEHLYVAAVLNHKKEPVLDIETYIRDFQLPAMHSIRITKYLEHSQTKEPFQ
VLYEKFQKDFQDEPMEQVLIHYPASFHYTMLEALIIDNLAGMGALVEVYKKFFIAFS
KKDIQPFPDIFKIISHVPGDDNTLVGYATEDSVRLITSREDKTWHEIPLYMLNINVKR
KENDIVIGYMESKGKALKFKIRPPIQVLKKNEITDIRMLNRGAVCETRGREEQQKIA
DQLGISLNLTKISAIKLCLLIRNNLLQKEMEARNQPNGMQDGIRWFYLFNDKMPSL
VHTS
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26 Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 3
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Appendix Figure 7.20. Sequences per position (higher improves model quality) across

the ncCTD sequence.
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Appendix Figure 7.21. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another (a total of three here). Further detailed explanations of these can
be found by Jumper et al. ® and Tunyasuvunakool et al. 8.

7.2.7 AT: 3-Sequence Structure Prediction

Due to the lack of homology between much of the ASFV-A7 sequence and even
the known structure of VACV-A7, our approach for modelling ASFV-A7 was more
complicated than that of D6 above. Additionally, since its sequence was too long to
run in its entirety on our AlphaFold set-up, it also had to be split into sub-
sequences. Firstly, we used the same approach as D6 i splitting into the ncNTD,
core-A7 (sequence conserved with VACV), and ncCTD. The MSAs for these
sequences (also listed below) can be found in Appendix Figure 7.22, Appendix
Figure 7.23, and Appendix Figure 7.24, respectively, while modelling quality is
reflected in Appendix Figure 7.25. AlphaFold generated a model of this pseudo-
complex (Appendix Figure 7.26.a). We manually inspected the secondary structure

(Appendix Figure 7.26.b), location and docking of the VACV-A7 domains (Appendix
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Figure 7.26.c) from the PDB:7AMV 10 file into the AlphaFold prediction, to assess
best fit using the UCSF Chimera Matchmaker function 11.

We manually annotated functional domains in the ASFV-A7 predicted structure
(Appendix Figure 7.26.d), based on the best match to those in VACV-A7 in
(Appendix Figure 7.26.c). This showed the VACV-NTD (red in Appendix Figure
7.26.c) was better matched to a region within our originally annotated ncNTD (blue
in Appendix Figure 7.26.b). Its sequence in our newly annotated domains therefore
reflected this (red in Appendix Figure 7.26.d). Further support for the ASFV-A7
being split into 7 domains is in Appendix Figure 7.25 (right), suggesting there are at
| east 7aloddithesarkescé with a lower Predicted Aligned Error, which
supports these being individual domains 8.

1 The ncNTD sequence residues 1-314 of the G1340L ORF:
MDFQNDFLTNPLRVTLYNPAENEYTKTFIFLGSVPANVLQACRKDLQRTPKDKEIL
QONFYGKDWEKKLSQYVVGGDSDDLDEFEKLFVEDSGEETNVMMPEIETMYSEY S
IFPEDTFKDIREKIYVATGIPPYRQHIFFFQNNALQVTYRLLLSGSGVALDIRDYKKE
FQQVGGLNIDASMESQKDELYVEALDSFQLIKNIHHIFVADLNTLVAPMRRQISIAM
EDNYQFDLLYYGLIMKYWPLLSPDAFKLLVQSPLOMEKQYPALSPSLTSLKKRLLL
EQKLINFTYARAQQVIAKYEGNRLTRGTLAVTS

195 Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

130

Mon-Gap Count

]

0 50 100 150 200 50 300
Appendix Figure 7.22. Sequences per position (higher improves model quality) across
the ncNTD sequence.

1 The A7-core sequence residues 315-916 of the G1340L ORF:

AMIKISPLVNIQINVRNVFDLFPATPDIPQLVVFFYSKTGPTVVSKHHITSTEPEKFS
NKTFRVPTIILIRFINKKAFILTIQNNGHYFIESNWSENERHDFNSVVSTLNNFINPIIH
TINDMGPAAFPRGGSLPLPSNEDIQISISSMSVSTFWPYTLSSKGFTELKSRWREY
EQAGIISVRGLQQTGIYNFLFKKGIYSYDPHEIERMIIISSGPGRKMDINVALLOQNTY

AYLFDANVAARWETIYGGRNIRIYHRVTDIKIEMFNITQEEFNYLWVYLFVFLDNLIT
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GPDKILVNKLSQLHDKQQGKGASQLRALQEQDPDLYDLRKYDTQATVYSVLCQH
PRPPVIYSEAEVKSMPPAKRKELVKYWNFTEGVPAYYSCPHPDYPHLSLLEGRHP
LNYCLPCCQKTKALLGTKRFYINNTCLTKHTFVEQDLEDLNTQTSRHTLSYGKKIP
VNRIAFLPHQIADELFLNTIKEPDIFCIVGVEQTMLGISNAGLFYSLARILDLAPKALAI
EIAKAANTPQYYILGNGAGNMFSSGAELANLILQTFVEQKNQLLQWDTTWQDIFLD
LVAICYDLHCVFFKDKQGDIEFEVSPSTIQK

125 Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 2

150

75

Mon-Gap Count

]
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Appendix Figure 7.23. Sequences per position (higher improves model quality) across
the A7-core sequence.

1 The ncCTD sequence residues 917-1340 of the G1340L ORF:
ILSPSKKIAIIFDTDEGIYPMAITQQKRFLKNSEAQYIFTEDDPVMEVVQSMSEFMC
KDNWWDIHDVKNIPGYTVGKKLINRHNFCYALLIDSDTDRPIYFPIRLSSYIHDDIPI
DFDLRPTQIASFEETWKFITLEFNKQYKQYEIVPSAVLONIKKEFVGFLSEGKTGLYF
YYAPTQTLPATLEKLPIATLTIDPRDIDQAILYPLEEPYPQQNKANKAFYINHLYKFLL
IEFFDVLYGLQSNSTRKHIENLFQKTDFQKITSVTEFYTKLSDFVDLNDIHTIKHILET
TDAEHALKVLQKNIFNFDYTLLSPLQSYTYDELCQHLKKLLTPRIEFYEDIETIDRGL
INIYTSCQYSTLNQPQCKKKRLRIPVNHFENYIHILAADILNPLKHSTLLLTGLGVIDD
LQFILRPQEIISVKNKF

- Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 3

Mon-Gap Count

o

D 100 200 300 200
Appendix Figure 7.24. Sequences per position (higher improves model quality) across
the ncCTD sequence.
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Appendix Figure 7.25. Left: Predicted Local Distance Difference Test 7 (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another (a total of three here). Further detailed explanations of these can
be found by Jumper et al. ® and Tunyasuvunakool et al. 8.

a b
AT7-core Predicted
secondary
ncNT structure:
N B Helix
' -’Z_.s. Q
B RAAND, A B Strand
- NSy g T2
%\t c;-}-'r?"f ncCTD
I;‘;.;g;;:,‘g«}i @ Disordered

Appendix Figure 7.26. 7 predicted functional domains from the 3-sequence pseudo-
complex. (a) AlphaFold predicted structure of ASFV-A7 split into three sequences:
NcNTD (blue), A7-core (green), and ncCTD (red). (b) The same structure as in (a), except
coloured according to predicted secondary structure. (c) The CryoEM structure of VACV-
A7 from Grimm et al. 1° (PDB:7AMV), with the functional domains annotated. (d) The
manually annotated functional domains in the ASFV-A7 predicted structure, represented
in 3-sequence pseudo-complex, based on resemblance to those in the VACV-A7
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structure shown in (c). The ASFV-A7 domains were identified from manual inspection of
secondary structure, location and docking the VACV-A7 domains from the PDB:7AMV
file into the AlphaFold prediction to assess best fit using the UCSF Chimera Matchmaker
function 1. All structural representations were generated in UCSF Chimera.

7.2.8 AT: 7-Sequence Structure Prediction

As explained above, we split the A7 ORF into 7 separate sequences (Appendix
Table 7.2) before making another AlphaFold prediction. The MSA sequence
coverage for the NTD, ncNTD, TBPLD, CRBD, Domain 4, CTD, and ncCTD are
shown in Appendix Figure 7.27, Appendix Figure 7.28, Appendix Figure 7.29,
Appendix Figure 7.30, Appendix Figure 7.31, Appendix Figure 7.32, and Appendix
Figure 7.33, respectively. Modelling quality across the whole 7-sequence pseudo-

complex is reflected in Appendix Figure 7.34.

Domain | Start | End | Sequence

NIHHIFVADLNTLVAPMRRQISIAMEDNYQFDLLYYGLIMKYWPLLSPDA
ncNTD 201 314 | FKLLVQSPLOQMEKQYPALSPSLTSLKKRLLLEQKLINFTYARAQQVIAKY
EGNRLTRGTLAVTS

MDFQNDFLTNPLRVTLYNPAENEYTKTFIFLGSVPANVLQACRKDLQRT
PKDKEILQNFYGKDWEKKLSQYVVGGDSDDLDEFEKLFVEDSGEETNV
NTD 1 200 | MMPEIETMYSEYSIFPEDTFKDIREKIYVATGIPPYRQHIFFFQNNALQVT
YRLLLSGSGVALDIRDYKKEFQQVGGLNIDASMESQKDELYVEALDSFQ
LIK

AMIKISPLVNIQINVRNVFDLFPATPDIPQLVVFFYSKTGPTVVSKHHITST
EPEKFSNKTFRVPTIILIRFINKKAFILTIQNNGHYFIESNWSENERHDFNS
TBPLD 315 604 VVSTLNNFINPIIHTINDMGPAAFPRGGSLPLPSNEDIQISISSMSVSTFW
PYTLSSKGFTELKSRWREYEQAGIISVRGLQQTGIYNFLFKKGIYSYDPH
EIERMIIISSGPGRKMDINVALLQNTYAYLFDANVAARWETIYGGRNIRIY
HRVTDIKIEMFNITQEEFNYLWVYLFVFLDNLIT

GPDKILVNKLSQLHDKQQGKGASQLRALQEQDPDLYDLRKYDTQATVY
SVLCQHPRPPVIYSEAEVKSMPPAKRKELVKYWNFTEGVPAYYSCPHP
DYPHLSLLEGRHPLNYCLPCCQKTKALLGTKRFYINNTCLTKHTFVEQD
LEDLNTQT

CRBD 605 757

SRHTLSYGKKIPVNRIAFLPHQIADELFLNTIKEPDIFCIVGVEQTMLGISN

Domain 758 953 AGLFYSLARILDLAPKALAIEIAKAANTPQYYILGNGAGNMFSSGAELANL
4 ILQTFVEQKNQLLQWDTTWQDIFLDLVAICYDLHCVFFKDKQGDIEFEVS

PSTIQKILSPSKKIAIIFDTDEGIYPMAITQQKRFLKNSEAQY

IFTEDDPVMEVVQSMSEFMCKDNWWDIHDVKNIPGYTVGKKLINRHNF

CTD 954 1020 CYALLIDSDTDRPIYFPIR

ncCTD | 1021 | 1340 LSSYIHDDIPIDFDLRPTQIASFEETWKFITLFNKQYKQYEIVPSAVLQNIK
KEFVGFLSEGKTGLYFYYAPTQTLPATLEKLPIATLTIDPRDIDQAILYPLE
EPYPQONKANKAFYINHLYKFLLIEFFDVLYGLQSNSTRKHIENLFQKTD
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FQKITSVTEFYTKLSDFVDLNDIHTIKHILETTDAEHALKVLQKNIFNFDYT
LLSPLQSYTYDELCQHLKKLLTPRIEFYEDIETIDRGLINIYTSCQYSTLNQ
PQCKKKRLRIPVNHFENYIHILAADILNPLKHSTLLLTGLGVIDDLQFILRP

QEISVKNKF

Appendix Table 7.2. The 7 predicted domains of ASFV-A7, including their names, start
and end locations within the G1340L ORF sequence, and their sequences.
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Appendix Figure 7.27. Sequences per position (higher improves model quality) across

the NTD sequence.
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Appendix Figure 7.28. Sequences per position (higher improves model quality) across

the ncNTD sequence.

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 3
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Appendix Figure 7.29. Sequences per position (higher improves model quality) across

the TBPLD sequence.
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Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 4
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Appendix Figure 7.30. Sequences per position (higher improves model quality) across
the CRBD sequence.
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Appendix Figure 7.31. Sequences per position (higher improves model quality) across
the Domain 4 sequence.
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Appendix Figure 7.32. Sequences per position (higher improves model quality) across
the CTD sequence.
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Appendix Figure 7.33. Sequences per position (higher improves model quality) across
the ncCTD sequence.
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Appendix Figure 7.34. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another (a total of seven here). Further detailed explanations of these can
be found by Jumper et al. ° and Tunyasuvunakool et al. .

7.2.9 The VLTFs: G8, Al, and A2

A complex of Al, A2, and a G8 monomer, was predicted as three separate
sequences (listed below). The per-residue MSA coverage is shown in Appendix
Figure 7.35, Appendix Figure 7.36, and Appendix Figure 7.37, respectively, while
Appendix Figure 7.38 indicates confidence across the entire modelled complex.

1 The Al sequence of the A175L ORF:
METNCPNILYLSGITIEECLQTKKTATDTLNTNDDEAEVEKKLPSVFTTVSKWVTHS
SFKCWTCHLYFKTVPKFVPTYMRENERGEIEMGVLGNFCSFSCAASYVDVHYTE
PKRWEARELLNMLYRFFTSQWISYIKPAPSYTMRKEYGGKLSEEAFISELHTLEES
ISSKHIFI

Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 1

33 1

22 1

Non-Gap Count

D T T T T T T
i} 50 100 150 200 250

Appendix Figure 7.35. Sequences per position (higher improves model quality) across
the Al sequence.
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1 The A2 sequence of the B385R ORF-:
MDEIINKYQAVEKLFKEIQQGLAAYDQYKTLISEMMHYNNHIKQEYFNFLMIISPYLI
RAHSGETLRNKVNNEIKRLILVENINTKISKTLVSVNFLLQKKLSTDGVKTKNMWCT
NNPMLQVKTAHNLFKQLCDTQSKTQWVQTLKYKECKYCHTDMVENTTQFGLQC
PNCGCIQELMGTIFDETHFYNHDGQKAKSGIFNPNRHYRFWIEHILGRNPEQELG
TKQDPCGTKVLQQLKKIIKRDNKCIALLTVENIRKMLKEINRTDLNNCVSLILRKLTG
VGPPQISESILLRGEYIFTEAIKIREKVCKKGRINRNYYPYYIYKIFDAILPPNDTTNR
RILQYIHLQGNDTLANNDSEWESICMELPEIKWKPTDRTHCVHFF

258 Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 2

192

Non-Gap Count

]

0 50 100 150 200 50 300 350 400
Appendix Figure 7.36. Sequences per position (higher improves model quality) across
the A2 sequence.

1 The G8 sequence from the complete E301R ORF:

MSEDIRRGPGRPPKKRVVPNFERKGILEKPVRPQSRLEFSYDNPLIFKNLFIYFKN
LKSKNILVRCTPTEITFFSRDQSQASFVIATIDGKNVNHYYASDVFWLGINRELVEK
MENSIDRSFLKITIVHRYDKPETLFFIFTDFDIDKECTYQITVSEPELDMDLIEMEKSI
SEERLKNYPLRWEFTSKQLKKTFSDLSNYTELVTIEKLGGDTPLHLYFQKFNSISY

HEMYKSSNKINLTSTIPKSQVFQINVKIAHIKSLASAMVTDKIRILCEENGNLIFQSE
MDALMLNTITLNNTI

120 Per-Residue Count of Non-Gap Amino Acids in the MSA for Sequence 3

Mon-Gap Count

o

0 50 100 150 200 250 300
Appendix Figure 7.37. Sequences per position (higher improves model quality) across
the G8 sequence.
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Predicted LDDT Predicted Aligned Error

90
200

r25

r20

&
o

Aligned residue

3
a

800

0 200 400 600 800 0 200 400 600 800
Residue Scored residue

Appendix Figure 7.38. Left: Predicted Local Distance Difference Test ’ (pLDDT) across
the sequence length i lower pLDDT indicates lower confidence and supports likelihood
sequence is disordered 8. Right: Predicted Aligned Error across the sequence i for the
relative position of predicted domains, with red lines indicating the transition from one
sequence into another (a total of three here). Further detailed explanations of these can
be found by Jumper et al. ® and Tunyasuvunakool et al. .
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7.3 Supplementary Sequence Alignments

ASFV-I-BAT1IV
ASFV-I-Benin_97
ASFV-II-AnhuiXCGQ
ASFV-II-GEO_07
ASFV-II-HU_2018
ASFV-IX-Ken05
ASFV-X-KEN_S0
ASFV-XII-Mkuzi_79
ASFV-VII-MLW_Lil_20_1_1983
ASFV-XX_I-PRE_06_4
ASFV-V_I-Tengani62
ASFV-III_I-Warmbaths
ASFV-IV-Warthog 1
Conservation 8 -
Consensus MADNDNEDV IMDDLVEEYVETEEENFVDSEEESEDKSEDKDEIVESPSICEGFVQASSQTLVI IPDNERITSNVLT

U ELE<E<ODO - ——

ASFV-I-BAT1V 73

147
ASFV-I-Benin_97 73 1
ASFV-II-AnhuiXCGQ 73 byl
ASFV-I-GEO_07 73 u
ASFV-II-HU_2018 73 u
ASFV-IX-Ken05 73 147
ASFV-X-KEN_50 73 147
ASFV-XII-Mkuzi_79 73 147
ASFV-VII-MLW_LIl_20_1_1983 77 181
ASFV-XX_I-PRE_06_4 73 D 147
ASFV-V_I-Tengani62 73 147
ASFV-III_I-Warmbaths 73 147
ASFV-IV-Warthog 73 D 147

Conservation

Consensus TFEATRLVAVRAQQLAINGSTMLKKKYSSPIDIAKQELFNRKIPLLVMRCIKVTPEGQKIVEIWNPREMGIPLLD

b c d e

1 1 11
9 9
E 7 E 7
5
3 3
1 1

1 500 1000 1450 1 500 1000 1242 1 200 359 100 205
Residue Residue Residue Residue

i
1 1
9
s, ;
5
3
1 1
1 50 105

75 151 1 200 339 1 40
Residue Residue Residue Residue

Supplementary Figure 7.1. (a) Clustal Omega 2°* alignment displayed using Jalview 24°
of ASFV strain homologs of ORF C147L encoding ASFV-RPB6, row names indicate

11
9
7

5

Conservation
@
Conservation
Conservation
Conservation

3

1

1
a
7

5

Conservation
Conservation
Conservation
Conservation

3

1

1

1

80

information for each ORF -6sgeegnuoermec en a(meddA S HW ogne

database #'3. The conservation score per residue as defined by Livingstone and Barton,
1993 3. Summaries of the per-residue alignment scores obtained from multiple
sequence alignments of ASFV homologs for RNA polymerase subunits RPB1 (b), RPB2
(c), RPB3 (d), RPBS5 (e), RPB6 (f), RPB7 (g), RPB9 (h), RPB10 (i).
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VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Conservation

VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-I3LJR4/1-1959

Conservation

VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Conservation

VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Conservation

Appendix

* * * % w
L I I MAVISK TYSLYDQK.INATDIIISHV --------- KNDDD I GT VK GKTEL F KvsIYKTHIVKPEFISEI IRL NHI I'H LERSREP
L I MEAGY AEILAA NIAGDNDH QGNIME - - VT ISNLFE- -GTL AE 1Y SHQRKQEM PG I LQMHA - QPL IAEI R VIELN AP |V
1----MVGQQYSSA TVKE! LFS VRAI A- -KIRF TMDETQTRA QEGMN ID - IA VCE MH K L
1---MALVGVDFQA I VSR ILG A--HVEF --NGK AGNL TD LE - | FY R |
1MHGGGPPSGDSAC TIKR VLS TEGGIKY --GGR AGNMT I E - \ FFESK \'/
1MHGGGPPSGDSAC TI KR VLS TEGGIKY - -GGR AGNMT E - \ FFESK Vi

CIamp core
MHGGGPPSGDSAAPLRTIKRVQFG+LSP+E+KRMSV+EG++K+PETTEETGGRPKLGGLMDPRQGVIDRTGRCQTCAGNMTECPGHFGHI ELAKTPVFHVGF++K+MKVLRCVCF+CGKLLVD+N

---------- 0021744943 89795555 42465 6--191111113--473435 894 ; 767931555 626447 6 5°'596945-397663 677596864 84 83655722

102 YSDDINLKELSG-HALRRIE- - - - - - - - - oo oo oo o YQKI TFSKKKVCFVNKLD - -DINV-PNSLIYQKLISIHEKEWP- - ----- LEEI - -HQ
1M1 RYEHL - - - - - - = o e e e e e e e e e e e e | RPKRLIEAAS - - - - - - - - - - - oo VH K VKDSEDYFTF ------- KIDK YPQ--IIR SRVTYDTVVK RS - KN
119 NELMRQALAI - -KDS FAAIWT TEKMV TDVPS - - - - - - --- LKLVGS KDRATGDADEPELRYV --EILN KHISVKDFTS FNEVF
118 APRVLEILKKTGTNS TMIYD AKSV GAAEKEEGMPD - -DPDDPMNDGK SY RV IDINAE KNVNEDTQ- - ERKIM --RVLEVFQQI TDEDILVIGMDPQF
123 NPKIKD I LAKSKGQP THVYD GKIN | GGEEMDNKFGVEQPEG EDLI LELYAE H-VNEDSQ- - EKKIL --RVH KRISDEECFV MEPRY
123 NPKI KD I LAKSKGQP THVYD GKIN | GGEEMDNKFGVEQPEGDEDLTKE LELYAE H-VNEDSQ- - EKKIL - -RVH KRISDEECFV MEPRY

NPKI+DILAKS+GQ+KKRLTH+YDLCKGKN+CEG+EEMDNKFGVEQPEGDEDLTK+K++GGCGRYQPRIRR+GL+LYAEWK++VNED+Q++EKKILLSPELIR+HEIFKRISDE+CFVLGMEPR+

3232511101---111331 ------------------- 30356325536673466 464545365373054-45--20---3425:656--20475 4322021113+441-36
I —

185 YPANLFYTDYFBI 11 ISFWIDSIPKETNE v LEGMm NCNLNAD-EQVIQK----AVIEYDDIK:-------- ISN--------c NTTSINLSYITS

191 SHEIEKLVLKA1QIPPISIRPGIRLGIGSGPASFH INNVIQYL RK LLIPKDLQIVRGQKIPLNIDRNLQTIQ LYYNFLL SVSTTATQGGTGKRGIVMGA P

229 S LTc PP S1SFNESQRGE - - I SLET- - - - PH AIEEAES ----DIl--A s

237 A cTv A VVTFG AKN - H s QQLQR - - - - N A VLTD ----Cl--P T T G L

243 A VTV S VVMQG ARN - HKILHA NQLRR - - - -NEQ VIAE ----EL--P RAMQK S L

243 A viTv s VVMQGSARNQ - - HKIHA NQLRR - - - -NEQ V1 AE ----EL--P RAMQK'S L

Clamp core...
ARPEWMI +TVLPVPPLSVRPA+V+QGSARNQ++DDLTHKLADIVKINNQLRRD+Q+NEQNGAAAHVI AEDVKLLQFHVAT+VDNVSTTE+QGPGLPRAMQKSGRPLKS+KQRLKGKEGRIRGNLM

537758675587 64 89365356366 45+64 3865625 6731111337427345201131117879----01--120013101276753 435734 776 46+8

279 GPSTSITVNE MPAYIRNT EKIFMINAFTVBKVKQBELASNQVKFYFNKRLNQLTRIR- - -QGKF I KNK | LPGD VAVQEYTS I | [EG S RYNVIASSIRATE- -
316 Y1 RTLQVA NREMPYFLNBKR CSRVYKQITQSVH-DI EGLKQBFREEVGD I LYRDVVT VAF SEERSS I GV | VVLENP
342 K KT Y P PNEH \4 Ds I YSKRAGB I Q Y GWK I M PVL S KVIP - -
350 RT QN FP DT I EN V YHPRAADL PGYR MK 11V T Kl - -
356 R ANMIEF A NS I DN I FHPKPSBL TGYK MC [R'A T R --
356 R ANMIEF A NS | DN | FHPKPSBDL TEYK mcC [RA T R - -

Active site | Dock | Active site |
GKRVDFSARTVITPDPNLSIDQVGVPRSIAA+LTFAEIVTPFNIDRLQELVRRGNSQYPGAKY | IRDNGDRIDLR+HP++SDLHLQ+GYKVERHMCDGDIVIFNRQP+LHKMSMMGHRVRILPNP

M lde el | sl il st B T o b B winlall !”

5855558 "'88 77767 T 86 6 36844 83356 82 8 55773673367577569574543622-6532536686 54 54964284657477 7

8784694775 - -

101
110
18
17
122
122

184
190
228
236
242
242

278
315
3
349
355
355

398
439
464
472
478
478
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VACV-B9U1/2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-i3LJR4/1-1959

Conservation

VACV-B9U1/2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Conservation

VACV-B9U1/2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Conservation

VACV-B9U1/2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-i3LJR4/1-1959

Conservation

Appendix

399 - | EIVAAYSLFRIQD-LCLDE

* %
GDMIK1SPGIANSQ EwM I ILE@NPKAVIEQS IBMYPTTLLKHD I HGAPMYES LN
440 K | amMNVEAc A V| vMSRVEAEL[Ec SMRNWF | STKSSGPVMNGQ STVGSFLLERTNTPMGKN - K
465 - Y L \ Lsqic AMPLQIVSPQSNKIPC] CGIRKLTLRDTF I ELDQMLNM
473 - M 1EEI AMMPRQL | TPQANK C/AVRMMTKRD VF | DWP FMMD L
479 - L IQEIAM RMI VTPQSNR TAVRKFTKRDVFLERGE| L
479 - L 1 QEIEAMMPRM I - - - - SNR TAVRKFEKRDVFLERGE! L

Active site

KWSTFRLNLSVT+PYNADFDGDEMNLHLPQSLETRAEI+ELAMVPR+1++PQSN+PVMGIVQDTL+AVRKLTKRDVFLE++EVMNLLMFL++FQTWDGKVPQPAILKPKPLWTGKQIFSLIIPGH

GKYGR - -EF - =« -« «-- DPRGKCKFS@KRDIYTYLHGEK
HAMGLFQTTQTDPBCFANY SBTDELDEKSVVEMLLKQT
YWVP- - -D VIBT 1 KPK S| Li§vAlIPNG
MYLP- - - KVIPQ VFSL 1 IPGN

L K T
MFLS - - - KVIPQ L R T FSLI GH
MFLS - - - KVIRQ L R T FSIL I GH

7 6878748 86795958935747 565+85744681110374 65 578+5538754750944408986 4466---6712002003445765676 696867 +343

57 8
512 -NYP- - - - - GLLKD|
564 PIINY QRAP - - TWY SEIVY APYMHYNKQB/I STQIRN E@vLD s@G 1 YHL 1 SRRYBPQQALKMI FATEQLALNYVRNA
586 -MIHLQRFDE - - - - - - - - - GTTLLSPKBINGML I IDGQIllFEGVVE N
594 - VNIVLRTHSTHPDSEDSGPYKWISPGBTKV I I EH LS@IvVCs A

-JiN[c 1 G MG I LC A

-lENlc 1 G MEILC A

FGVTFKBLRPNSTF - TNKLEA KEAY A

ANDVDSNFVVAMRHL SIHIAGLLSDHKSNVEGINF I IKSSYMFKRYHlSI1Y

- - -NVEKIELN
FTVSTADMLLTPEAHQEVQE IINKLLLESEEINNR- - -
VVTREKGPQVCAKLFGNTQKMVNFWELHNGFST T GPTMRENTETHAEAKKKVLDVTKE - - -
I NAWL| | REGHT I T QATYLDIQNTHR QDVVDVIEK- - -
600 THSTHPDDEDSGPYKH | TKVVVEN INNWLL | EGHT I S| SKTYQDIQNTIK QDV i EK- - -
THSTHPDDEDSGPYKH | INNWLIL | EGHT I S| SKTYQDIQNTIIK QDV I EK- - -

VVTLELGYE I AANFYSH
I SYLEMGHD I TRLFYSN
596 TKVVVEN m
PIN++RTHSTHPD+EDSGPYKH|I SPGDTKV+ I ENGELIMGI| +CKK+VG++SAGSLVH+++LE+G++1+++FYSNIQTVINNWLLIEG+TIGIGD+|ADSKTYQDIQ+TIKKAKQDVIEVIEKAYA

T
T
HDI TRLEYSN T

1SYL

9565310 ===~ --- 1211120040066944 8

657 « - -
—

37495565984-6377+54956365834483487435859643 333 777765 55575261475676 02144634

608 KYLNDVRDGK I VIPLSKALEADYVESMLSNLTNLNIREIEEHMRQTLIDDPD LLKMAKAGYKVNPTELMY I LGTY RIDBEPAETRVL -G

I VIBEY Y LPBEskDBEGREY | LNSL TK GsQy
684 - - - - - LLHGD IMBP IBLETHDFYEKLQLNABKFPDRILKPIM--NSINPETNGLFQMWAT NPNMIHIMEGIGQI EINTQRIlaPQEsFG VYYPRFALEAQAYGHIC 1 SP
697 - - - - - QANLLTAKHGM ESFEDNVVRFIENE KAGRL/A - - EVNIEKD L NN VK QMVMm A F AQms S| A V-D s s K Q
4 - - - - - HNDDLEPBTPGN QTFENKVNQ I END RTGSSA--QKSLSEFNNFKSMVVS K sQvi P - 1 G K s
720 - - - - - HNNELEPTPGN QTFENQVNR | END KTGSSA- -QKSLSEYNNFKSMVVS K saQvi P - 1 G R T
716 - - - - - HNNELERTPGN QTEENQVNR | END KTGSSA- -QKSLSEYNNFKSMVVS K savi P - 1 G R T

KYLNDAHNN+LEPTPGNTLRQTFENQVNR|ILNDARDKTGSSARQQKSLSEYNNFKSMVVSGAKGSKINISQVIA+VGQQNVEGKRIPFGFKFHRTLPHFIKDDYGPESRGFVENSYLAGLTP+EF

76 7597865735473 -2 8 7894445547886 774 658

578935795685

74253+473155743756 446576763637463328--6354253 7755 847

732 DGYGQWMVIGNT-LIKYAANYTKILGSV-------- C VDLIYPDESMTWYL - - - == - - s s mmmmmmmmmm e EI SALWNKIKQ
802 YRRMSID-TRL QL DARQLETVRFE[FIMLSDQELEDKFEKYTGIQ SPLFEEEFSRLKK
814 N T LGNV Fl MDAAH | EKQSLDfl I GGSDAA KRYRVDLLNTDHTLDPSLLESGSEILGDLKLQVLLDEEYKQLVK
831 G LAQM LR DGMWVIENQNM PEM NNAV RD MDLTDNKFLRKNYSEDVVREIQESEDGI SLVESEWSQLEE
837 A INQV LR AGESVIEFQNLATL NKA KK FDYTNERALRRTLQEDLVKDVLSNAHIQNELEREFERMRE
833 A INQV LR AGESVIEFQNLAL NKA KK FDYTNERALRRTLQEDLVKDVLSNAHIQNELEREFERMRE

..Cleft Foot

FFHAMGGREGLIDTAVKTAETGY I QRRLIK+MESVMV+YD+TVRNS++QVVQLRYGEDGLDGESVEFQNLAT+KPS++AFEKKFRFDYTNERALRRTLQEDLVK++LSNAHIQN+LE+EF+RL+E

345785884 85 876 796498788 465468365071897636767593+3223001103855683375665665571 0157635947936

511
563
585
593
599
595

607
683
696
713
719
715

731
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VACV-B9U112/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Consensus

Conservation

VACV-B9U112/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Consensus

Conservation

VACV-B9U1/2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-i3LJR4/1-1959

Consensus

Conservation
VACV-B9U112/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959

Consensus

Conservation

Appendix

823 - - - - - - - VYSQK- - - -QKLAKKTLA FLVFVKPTTE- - ------- DNAIKVKDLYDMIHNV - - - - - - - - IDBVREKYFFTVS- - - - - - NIDFMEY I FLTHENPS- - - -RIRITKETAITIF 909
904 LNVENFNFSQLLTDVRQV VASIVKNILLSST-SGVL FIEKSILQKYAM TFCKNBPYVMFINNIQERLQTPIP-VYLKREAABMRML IRI EEATVK- - -TLNITCEamsA I 1023
939 VDGEANW- - - - - - - - - IRRI1Q QTFHIDHTKIPSD -LTIKDIVL DLQENELVLRGKN - - - - - - - El 1 QN RDAVTEFCCL ATRRVLQEY TKQ VIE 1046
956 PRGDAKI - - - LQRL KI FKVDLRKPIVN -LSPLHVIS RELSKKEI I VSGN -EISKQ YNATLEMN I L CTKNMCTKSKLNS L& 1063
962 PTGDSKV - - - LLRM KIFHINPRL SI- HPIKVVE ELSKKLEVIVNGD -PLSRQ ENATLEFNIH CSRRMAEEF SG LiE 1069
958 PTGDSKV - - --=-=---- LLRM KIFHINPRLPSD-LHPIKVVE ELSKKIEVIVNGD PLSRQ ENATLEFNIH CSRRMAEEF SG LIE 1065

DREVLRVIFPTGD+KVFSQ+L++++VLPCNLLR+IWNAQKIFHI+PRLPSD+L+P++VVEGVKELSKKLVIVNGDD++E++++P|SRQAQENATLL+NILLRSTLCTRRMAEEFRLT+EAFDWLL

43211307 6467400 68664002-2001228-646645638986702120120758 -« ==+ - 494-01011763894658554 7631---546+8486736
|

910 EKFYEK-LNYTLGGETP I FNEFNNLTHNLSKENKTEI | -[f- -B------ vsDBI SKLQSVKINFEFVCHBGELNPNI TLRKETDK - - - - - - - - - 1015
1024 DLIRLQY T@SL | NYGE Al | FSAKPVEAEQESSEMLIERLKNPEVETNKTY QEIANSI LIMIFERLILQWHLLFMETYSSTKKNVMYP 1146
1047 SNIFEAQFLRSVVH ASK -K 1 LNV AKNM Y- - -EPGHAABQEQAKLIRSAI KSNT 1 ASE DP------ RS 1161
1064 GE[LESRFQQAI AQ AK - N 1 INVSKTL FE- - - TGAAAKB|PEKAKDVLCKL KKVTCNTA DP------ KN[T 1178
1070 GElNESKFNQA | AH AK -N LINISKkP FE- - -LGQSARP|AER DILCRL RKVTANTAIYYDPNP - - - - - - QST 1184
1066 GEMIESKFNQA | AH AK - N LINISKkP FIEl- - - LGQSARD/AERAKDILCRL RKVMTANTAILYMDPNP - - - - - - QsT 1180

Cleft Jaw... |

GEIESKF+QAI AHPGEMVGALAAQSLGEPATQMTLNTFHYAGVSAKVNVTLGVPRLKE+ IN+SK+PKTPSLTVFLRLKLGQ+ARDAE+AKDILCRLEHTTL+KVTANTAIYYDPDPSTKKNVQST

43853726757734 66 7+8 698 46 77 787 4705885-6675 768567+697444256550611  ---010243825677393548 579834965642+479753-++--- 011

1016 - = - - = - - YMVDIIVN- e ea oot RLY IKRAE I TEBlVVEYMI ERFI1SFSVIVKE - - - -WGMETF - - - IEBED-N- - IRFT-----ccc1 - - -NMYENFVEPE 1080
1147 D VEWMTDFLENHP--LLQPPED I ANWC IRL - - NKTTMILKS I SLESIlINSLRAKHPNTY IMHSVENTASGIPI I IRIlYLRESAFR---RSTNTRMATBEKI AVNVVDK 1263
1162 EEI IQLHFSLLDEEAEQSFDQQ L-- AAMNDKD GQVGER[IIKQTFKNDLF VIIWSE | IRCRVVRPKSLDA- - - - - - ETEAEEDHMBKK 1277
179 E S1FYEMPD - - - -HDLSRT l1-- KRMVDKK MADRIHGGFGNDVHT/II Y TD VFRLRTAGEDKGE - - AQEEQVDKMEDB|VFERC 1294
1185 Q NVYYEMPD - - - -FDVARI V- - KHMTDRK QI AEK|INAGFGDDLNC/I FND VLRIRIMNSDENKMQEEEEVVDKMDDBIVFERC 1302
1181 Q NVYYEMPD - - - -FDVARI V- - KHMTDRK QUAEKIINAGFGDDLNCII FND VLRIRIMNSDENKMQEEEEVVDKMDDBIVFERC 1295
V+AED+EWVN++YEMPDEE+++DVARISPWLLR+EITELDRKHM+D+KLTMEQI AE+ INAGFGNDL+CIFN+DNAEKLVIRIRIMNSD+NKMQEEEEVVDKM+DDVFLRCIESNMLTDMTL+GI +
11114037854573601----01001045+86 7--- 5433 6492-884597542101735663110598651420857621002100------ - 022101426-44645612020321-00
1081 NLSKFMMVLP/GAANKGK I SKFKIPI/ISDYTGYDDFNQTKKLNKMTVELMNLKELGSFDLENVN----VYPGVWNTYDIF EYLCEAMLNTYGEGFDNL -MaPCDBIASLLCASYEPESVNK 1200
1264 GIKNANVVKLM - - - - - R----- HRVDAQ@KLVRLD - - - - - NIYAIKFINGTN I FGAMLDDN I[BIBY T 1 VSssiGDTMELY QK1 I SEIRT RTEBQVTSLEK 1371
1278 N]I ERMVMMKY - - - - - DR----- KVPSPTGEYV-KE- - - - - PEWV VNLESEVMTVPGIDRPTRIYTNSFIDIME ARLYKEVYN TQEGETSVTR 1386
1295 Al SKVYMNQPNTDDKKR - - INTPEGGFK-SV- - - -- ADW I TALLRVLSERQIDPVRTTSNDICEIFE KA EREMDN AKGHLMA I 1408
1303 QI SKVYMHLPQTDNKKK - - 11 TEDGEFK-AL- - - - - QEWI VSLMRVLSEKDYV, TTSNDIVEIFT KALERELYH CREGHLMA | 1416
1296 - - - -MSRSLPATDNKKK - - - - - 1L TEDGEFK-AL - - - - - QE VSLMRVLSEKDVDRBVRTTSNDIVEILFT KALERELYH CREHLMA I 1405
Cleft
NISKVYMVLP+TDNKK+ I SKFKI | IT+DGEFK+ALQTKKL+EWILETDGV+L+RVLSEK++DPVRTTSNDIVEIFEVLGIEAVRKALERE+YNVISFDGSYVNYRHLALLCD+MT+RGHLM+ TR
02116442540« ---00 -+~ 5366358373 -24----- 53869775774543683434982111667575778697 8 34+34482587833723628838397877994562658096

54
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Conservation
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Human-P24928/1-1970
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Consensus

VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
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Pig-13LJR4/1-1959
Consensus

VACV-B9U112/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-13LJR4/1-1959
Consensus

VACV-B9U1i2/1-1286
ASFV-P42486/1-1450
Sce-P04050/1-1733
Cel-P16356/1-1856
Human-P24928/1-1970
Pig-i3LJR4/1-1959

Consensus

Supplementary Figure 7.2.

Appendix

1201 FKFGA- - - ASTHKRATEGD - NKABLN LHKKSEIINDN.SCHFFSKVPNI YYKYFIBDLGLLMRMERKLSDKI SSQKIKEMEETEDF - - - - - - - - - -
1372 AGLNAREPSNVELRMALSSPMQVIETD VDSAVNPRIYGI AAPTLMGSVPRII MY SD | IMDEKY I TENYKSVD - - - - - SMIIID -ML - - = - - - - e s e e e e e e e e s,
1387 HGFNRSN - TGAEMRCSFEETVE | EFEAAGASAELDDCRGVSENV I LGQMAP | AFDVMIDEESLVKYMPEQK - - - - - ITEI -EDGQDGGVTPYSNE - DLDVKDELMF
1409 HG I NRQE - VGAEMRCSEEETVD | EME VHAEED VK VSENIMLGQLARC CFDLVLBDVEKCKYGME!I -P- - - - - QNVV -MGG- -GFYGSFAGSP - -SNREFSPAHSPWNSGVTPTYAGAAW
1417 HGVNRQD - TGPEMKCSFEET DV ME AHGESD VSENIMLGQLAPA CFDLLLPDAEKCKYGMEI -P- - - - - TNIP-GLGAAGPTGMFFGSAPSPMGGI SPAMTPWNQGATPAYG - - AW
1406 HGVNIRQD - TGPEMKC SIEEET AHGESD VSENIMLGQLAPA CFDLLLDAEKCKYGMEI -P- - - - - TNIP-GLGAAGPTGMFFGSAPSPMGGI SPAMTPWNQGATPAYG - - AW

Cleft Clamp core CTD (linker)...

HG+NRQ+PTG+LMRCSFEETVDVLMEAAAH+ESDP+KGVSENIMLGQLAPIGTGCFDLLLD+EKCKYGMEI| +PDKISS+NIPEMLGAAG+TGMFFGSAPSPMGGISPAMTPWNQGATPAYG++AW

461757 67 7343376
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SPLVDSGSNDAM AGGFTAYGGADYGEAT PFGAYGEAPTSPGFGVSSPGFSPTSPTYSPTSPAY - -SPTSPSYSPTSPSYSPTS
SPTTG-GMSPG-AGFSPAGNTD -GGASPFNEGGWSPAS - -PG DPLGALSPRTPSYGGMSPGVYSPSSPQFSMTSPHYSPTSPSYSPTSPAAGQSPVSPSYSPTSPSYSPTS
SPSVGSGMTPGAAGFSPSAASDASGFSPGYSPAWSPTPGSPGSPGPSSPY I PSPGGAMSPSYSPTSPAYEPRSPGGYTPQSPSYSPTSPSYSPTSPSYSPTSPNY - -SPTSPSYSPTSPSYSPTS
SPSVGSGMTPGAAGFSPSAASDASGFSPGYSPAWSPTPGSPGSPGPSSPYI PSPGGAMSPSYSPTSPAYEPRSPGGYTPQSPSYSPTSPSYSPTSPSYSPTSPNY - -SPTSPSYSPTSPSYSPTS

SPSVGSGMTPGAAGFSPSAASDA+GFSPGYSPAWSP+PGSPGSPGPSSPYI PSPGGAMSPSYSPTSPAYEPRSPGGYTPQSPS+SPTSPSYSPTSPSYSPTSP+YGQSPTSPSYSPTSPSYSPTS

1493
1522
1532
1521

PSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPS -YSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPAYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPT
PSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPSSPSYSPSSPSYSPSSPR PTYSPTSPTYSPTSPTYSP TSPTYSPTSPSYES -GGGYSPSSPKYSPS
PSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPNYSPTSPNYTPTSPSYSPTSPSYSPTSPNYTPT
PSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPNYSPTSPNYTPTSPSYSPTSPSYSPTSPNYTPT

PSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPSYSPTSPNYSPTSPNY+PTSPSYSPTSPSYSPTSPNY+PT

1575
1628
1655
1644

1693
1731
1780
1769

TSPTYSPSSPTYSP
SPNYSPTSPSYSPTSPSYSPTSPSYSPSSPRYTPQSPTYTPSSPSYSPSSPSYSPASPKYTPTSPSYSPSSPEYTPTSPKYSPTSPKYSPTSPKYSPTSPTYSPTTPKYSPTSPTYSPTSPVYTP
SPNYSPTSPSYSPTSPSYSPTSPSYSPSSPRYTPQSPTYTPSSPSYSPSSPSYSPTSPKYTPTSPSYSPSSPEYTPTSPKYSPTSPKYSPTSPKYSPTSPTYSPTTPKYSPTSPTYSPTSPVYTP

SPTYSPTSPSYSPTSPQYSPTSPQYSPSSPTYTPSSPTYNPTSPRG-FSSPQYSPTSPTYSPTSPSYTPSSPQYSPTSPTYTPSPSEQPGTSAQYSP - -

SPNYSPTSPSYSPTSPSYSPTSPSYSPSSPRYTPQSPTYTPSSPSYSPSSPSYSPTSPKYTPTSPSYSPSSPEYTPTSPKYSPTSPKYSPTSPKYSPTSPTYSPTTPKYSPTSPTYSPTSPVYTP

1286
1450
1492
1521
1531
1520

1574
1627
1654
1643

1692
1730
1779
1768

1733
1840
1904
1893

ASFV,

1841 ASPS - - -« - - o vomn-n YSPSSPTYDPNS 1856 1 88 198 321 350 410 485 651 798
1905 TSPKYSPTSPTYSPTSPKYSPTSPTYSPTSPKGSTYSPTSPGYSPTSPTYSLTSPAISPDDSDEEN 1970
1894 TSPKYSPTSPTYSPTSPKYSPTSPTYSPTSPKGSTYSPTSPGYSPTSPTYSLTSPAISPDDSDEEN 1959 (I Ty 1177111000000
TSPKYSPTSPTYSPTSPKYSPTSPTYSPTSPKGSTYSPTSPGYSPTSPTYSLTSPAISPDDSDEEN 798 859 1037 1121 1262 1382 1423 7
ﬁ{Zn-binding *Catalytic aspartate [l Lidloop [l Rudderloop  [T] Bridge helix [l Trigger loop
Clustal q alignment between RPB1 homologs from VACYV,

and S. scrofa (Pig). Uniprot IDs are shown on the left with their lengths. S. cerevisiae domains from Cramer et al. ¢, are shown beneath the alignment.
Their predicted locations in the ASFV sequence are on the bottom right, and beneath are functional features.
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Consensus

Conservation

VACV-BOU1Q1/1-1164
ASFV-P42487/1-1242
Sc-P08518/1-1224
Cel-Q10578/1-1193
Pig-13LGP4/78-1251
Human-P30876/1-1174

Consensus

Conservation

VACV-BOU1Q1/1-1164
ASFV-P42487/1-1242
Sc-P08518/1-1224
Cel-Q10578/1-1193
Pig-i3LGP4/78-1251
Human-P30876/1-1174

Consensus

Conservation
VACV-BOU1Q1/1-1164
ASFV-P42487/1-1242
Sc-P08518/1-1224
Cel-Q10578/1-1193
Pig-I3LGP4/78-1251
Human-P30876/1-1174

Consensus

Conservation

Appendix

1 --------- MKKNTNSEMDQRLGYKFLVPDP - -KA- - - - - ------ GVFY - - -RPLHF@YVEYSNEI LHRLHEJILTVKRPLLS -F -« - = - - - -« .- KNNTERIMIEISNVKVTPR - - - -
L I MEPLRPQITYGPIET--VDNEELTEADMLSF AAVNST IGYNIK DDLMDNGI PQIEVKQMFNVD I TYKDQRDHTEIDKLRESVQIQFNETDVNI ERPQHRN
1MSDLANSEKYYDED - - - - - - P--YGFE----DESAPITAEDSWAV AFFREK vsQQLD NQFVDYTLQDWICEDSTLILEQLAQHTTES---DNISRKYEISEGKIYVTKPMVN -
MYDDEDEMVNDPMDGDY IDDSDE I SAEAWQEACWVV AYFDEK VRQQLD DEFVQMNVQRIEVEDSPPVELQSEN@QHLGTD - - -MENPAKFSLKENQIYLSKPTHW -

--MYDADE - - - - - - - DMQYDEDDDE I TPDLWQEACWI V SYFDEK VRQQLD DEF | QMSVQRIEVEDAPP IDLQAEAQHASGE - - -VEEPPRYLLKEFEQIYLSKPTHW -

MYDADE - - - - - - - DMQYDEDDDEI TPDLWQEACWI V. SYFDEK VRQQLD DEE | QMSVQRIEVEDAPP I DLQAEAQHASGE - - - VEEPPRYLLKEEQIYLSKRBTHW -

_ Extemat | Protrusion... |

MSDLANSEKMYDADEE++++P+DY+Y+EDDDEI| +A+LWQEACWIVISAYFDEKGLVRQQLDSFDEFIQMSVQRIVEDAPP+DLQAEAQHAS+EIDKVEEPPRYLLKFEQIYLSKPTHWN

--------- 122010-------1635401--005301200101012866611246937973 77 444936 443279451501130001---364617738484595954 011 -
79 - - - ---- DYSPI IAS | KGKSYDALATFTVNIFK-EVMTKEGIS--ITK- - - - - | SSYEGKDSHL IKIPLLIGYGNKNP---LDT---AKYLVIPNVI Vi NKQSIVEKVGINLVEKI TT
104 YSQGNKINLLPNK CGEISYSGPVNLAAEVILTAHYSNGRQE---=-=------ VKRASIPPFQVSTFPIMRGSNREHTHHLSKTAKKIEE | GEDPN EP. AR VD--LLENIRF
104 ESDGVTHALY RNETYSSGLFVDVKKRTYEAIDVPGRELKYELI AEESEDDSESGKVFIGRLPIMLRSKNCYLSEATESDLYKLK|ECPFDM IN KML | - -AQERSAG
107 EKDGAPMPMM RNETYASPLYVDI TKVVTRD - - = - - - - - - - - - - - DS-ATEKVYDKVFVGKVPVMLRSSYCMLSNMTDRDLTELNECPLDP Vil KVL I - - AQEKMAT
177 ERDGAP SPMM RNETYSAPLYVD I TKTVIKE - - - - = = = === GEEQLQTQHQKTFIGKIPIMLRSTYCLLNGLTDRDLCELNECPLDP I KVLI - - AQEKMAT
100 ERDGAPSPMM RNETYSAPLYVD I TKTVIKE - - - - - -« ---- GEEQLQTQHQKTFEIGKIPIMLRS TYCLLNGLTDRDLCELNECRLDP I KVLI1 - - AQEKMAT

E+DGAPSPMMPNEARLRNLTYSAPLYVDITKTV++E++++G+ELK+++| AGEEQLQT+HQK+FIGKIPIMLRSTYCLL+GLTDRDLCELNECPLDPGGYFIINGSEKVLIINAQEKMAT

— w EnlIEE RS .

1113100474 64 6+576 585767575535131 === acmencanann-n- 32533223459567 5464563510156511136355 546 6 566845593--76 6546
177 --WPK.RVVKPNSFTF--SFSSVSPP-NV PTRYRHYKISLDISQLEALNI - === ===« -- SSTKTFIETVN - -lEVLLSQYLESRVSLEFIRRSLS MPPEVV---YLVNAIIl -=-----
21 TLHIHYHTMQQGNNE I IRGEFI SQPGGAFENSSQ-11----1RYMTTGAI - - - TIEINSTKFSKLRIPWYL I MFGMTGDDSIEI EQVVFDLESNSPVNTFMI ILEKSIHVL
221 | VQVEKKAAP - -SPIl ----SHVAEIRSA K G -FISTLQVKLYGREGSSA- - - - - - RTIKATLPY QD | Vil | A | Il PDGEFLEHIC VNDWQML - - - - - MLKPCV - - -
209 NTVYVEFESMKD - - -GKY - ---AFKTECRSC NS -PTSTMWVNMLARGGGGGKKTAMGQRI IGILPY QE | 1V A FVSDRDILGHI I FNDPEMM - -EMVKPSL - - -
280 NTVYVEAKKD - - -SKY ----AYTGECRSC NS -PTSTIWVSMLARGGQGAKKSAIGQRIVATLPY QE V) 1V A FVSDRDIILEHI I FEDPEMM - -EMVKPSL - - -
203 NTVYVEAKKD - - -SKY ----AYTGECRSC NS -PTSTIWVSMLARGGQGAKKSAIGQRIVATLPY QE V) 1V A FVSDRDIELEHI I FEDPEMM- - - - - MVKPSL - - -

| Lobe.... |

NTVYVFAKKDP++SKY Il | ++A+++ECRSCLENSSRHPTST+WVSMLARGG+GAKKSAIGQRI+ATLPYIKQEIPI+I|IVFRALGFVSDRDILEHIIYDFEDPEMMNT+++EMVKPSLHVL

2163573443 ---544----43575607 56468 -450211956744375=======- 10037554957662276 586 476433 53495 7553361 -=---- 7794012 - - -
NQISAKRITES.TDFN-IDTY NDLVEAE - - = = = = = - HIKQKSQLTINEFKYEMLHNF MNYTPD - -QLKGFYMI SLLRKFEYCIFHTSRYP SMVCHRILTYGKYFETIEAHDELEN
317 PIIEFQPVQHEPNREKI IQFLSEKVSKFVSNPSAYKSDENAVQYILNERQLTIED MGQTADTRVRKLRFLGLL IHKI VIMNVFPPT SYRT VHGSGVS KAFKAIENT
319 EDGIFl- - - -VIIQDRETALD! GRRGTAL - - - - - - Gl KKEKRIQ)NA- - - -KD | EQ| I TQLEGFESRKAFFLGYMINRL CALDRKDQD HF GK LDLAGPL Q KTLEKK
312 DEAF - - - -VIQEQNVALN GARGAKP - - --GVTREQRIKYA- - - -RE | [HQ| VGVSEHCETKKAFFIGYMVHRL AALGRRELD HIGN LDLAGPL F RSLEFERN
383 DEAF - - - -VIQEQNVALN GSRGAKP - - - - - - GVTKEKRIKYA- - - -KEVILQ VGVSDFCETKKAYFLGYMVHRL AALGRRELD HYGN LDLAGPL F RGMEKN
306 EAEF - - - -VIQEQNVALN GSRGAKP - - - - - - GVTKEKRIKYA- - - -KEVILQ] VGVSDFCETKKAYFLGYMVHRL AALGRRELD HYGN LDLAGPL F RGMEKN

| | Protrusion... |
DEAF++++VIQEQNVALNFIGSRGAKPVSNPSAGVTKEKRI +YA++++KEILQKE+LPHVGVS++CETKKAFFLGYMVHRLLLAALGRRELDDRDHYGNKRLDLAGPLLAFLFRG+FKN

476 ----25675717469+7358452-=+---- 11437645776 ----5549494 755321255

75

74 5

243445

265 3484477855856

78
103
103
106
176

99

176
210
220
208
279
202

268
316
318
311
382
305

376
435
423
416
487
410
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