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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 -o 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 RdYlBu_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 1 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 
pTTS_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)) 
end <- 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  



Appendix 

4 

 

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("#ff6666", "#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("#ff6666", "#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(paste0("[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, the prompt ñWhat are the IGV co-ordinates to 
visualise?ò will come up at which point the user can paste in the IGV co-ordinates for the window 
viewed in IGV 2. For example, the entire genome would be pasted as ñU18466.2:1-170,101ò. 
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. 

library(GenomicRanges) 
library(GenomicFeatures) 
library(CAGEfightR) 
library(knitr) 
 
# list of sample names  
Name <- c("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") 
seqlevels(NEW_ASFV_GENOMEexons) <- "U18466.2" 
seqlevels(NEW_ASFV_GENOMEexons) <- seqlevels(NEW_ASFV_GENOMEexons) 
seqlevels(NEW_ASFV_GENOMEexons) 
seqnames(NEW_ASFV_GENOMEexons) 
seqlengths(NEW_ASFV_GENOMEexons) <- c("U18466.2" = 170101) 
seqlengths(NEW_ASFV_GENOMEexons) 
genome(NEW_ASFV_GENOMEexons) <- "BA71V_U18466.2" 
seqinfo(NEW_ASFV_GENOMEexons) 
 
# controlling this bottleneck so it won't overload - CAGEfightR is prone to fail 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_CTTSs) 
supportedASFV_CTTSs <- calcTPM(supportedASFV_CTTSs, totalTags="totalTags") 
 
# assigning geneIDs 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 
seqlengths(prefiltered_ASFV_TC) <- NA 
seqlengths(supportedASFV_CTTSs) <- NA 
TTSs_prefilt_IDassigned <- assignGeneID(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 
readôs 3ô end nucleotide.  

6.2 Frequency of Termination Types at Annotated TTSs 

We compared the frequency of premature, correct and readthrough phenomena relative to 

genes classification as óEarlyô or óLateô (Figure 6.1a and b, respectively) and per time-point 

(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 

identification of TTSs using 3ô RNA-seq was that they were clearer and easier 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 

increases relative to ócorrectô termination, which itself remains consistently low. This does 

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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Figure 6.1. Frequency of termination type defined as ócorrectô or óCorô (3ô end within 50 bp 
up/downstream from both sequencing techniques), óprematureô or óPreô (3ô end >50 bp upstream 
of pTTS), or óreadthroughô or óRtô (3ô end >50 bp downstream of pTTS). Frequency shown per 
binary gene expression classification as óEarlyô or óLateô (a and b, respectively) and per time-point 
of 5h and 16h in d and c, respectively). 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 each chart.  
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Figure 6.2. Comparison between TTSs annotated from 3ôRNA-seq and LRS ONT direct-RNA-
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 TTS-prediction from Enrichment of LRS 3ô Ends  

6.3.1 Table of LRS TTS Locations (Pages 10-28 below) 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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, 
E111R, 
E165R, 
E248R 

152548 P E111R 6 -1 Clash 787.77 -3.02 Early 

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 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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 + 
A151R , 
A276R 

- - - - - Contig 78164.82 -3.41 Early 

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, 
A276R 

33132 NP A276R NA 5 Contig 78164.82 -3.41 Early 

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 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

O174L 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, 
E248R 

- - - - - Contig 9090.78 2.65 Late 

E120R 152301 +_242_152301 npTTS E296R, 
E248R 

- - - - - Contig 9090.78 2.65 Late 

E120R 152377 +_1909_152377 pTTS E111R, 
E248R, 
E296R, 
E165R 

- - - - - Contig 9090.78 2.65 Late 

E120R 152377 +_1909_152377 npTTS E111R, 
E248R, 
E296R, 
E165R 

- - - - - Contig 9090.78 2.65 Late 

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 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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, 
A118R 

- - - - - Contig 12412.91 7.34 Late 

A104R 31877 +_4792_31877 npTTS A151R, 
A118R 

- - - - - Contig 12412.91 7.34 Late 

A104R 32444 +_168_32444 npTTS A151R  - - - - - Contig 12412.91 7.34 Late 

A104R 32507 +_168_32507 npTTS A104R + 
A151R , 
A276R 

- - - - - Contig 12412.91 7.34 Late 

A104R 32576 +_836_32576 npTTS A151R, 
A118R, 
A276R 

- - - - - Contig 12412.91 7.34 Late 

A104R 32623 +_1484_32623 npTTS A151R - - - - - Contig 12412.91 7.34 Late 

A104R 33023 +_2992_33023 npTTS A151R, 
A276R 

- - - - - Contig 12412.91 7.34 Late 

A104R 33976 +_76_33976 npTTS Clash - - - - - Contig 12412.91 7.34 Late 

A104R 32699 +_4934_32699 npTTS A276R, 
A151R, 
A118R 

32722 NP A151R NA -23 Contig 12412.91 7.34 Late 

A104R 32750 +_534_32750 npTTS A151R, 
A276R, 
A118R 

32722 NP A151R NA 28 Contig 12412.91 7.34 Late 

A104R 32868 +_307_32868 npTTS - 32826 NP A151R NA 42 Contig 12412.91 7.34 Late 

A104R 32912 +_825_32912 npTTS A151R, 
A276R 

32919 NP A151R NA -7 Contig 12412.91 7.34 Late 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

A104R 32273 +_11371_32273 pTTS A276R 
Promoter 

32320 NP A151R 5 -47 Contig 12412.91 7.34 Late 

A104R 32868 +_307_32868 npTTS - 32863 NP A151R 4 5 Contig 12412.91 7.34 Late 

A104R 32912 +_825_32912 npTTS A151R, 
A276R 

32863 NP A151R 4 49 Contig 12412.91 7.34 Late 

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 A151R 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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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

EP153R 56267 +_10901_56267 pTTS EP424R, 
EP152R 

- - - - - Contig 4717.39 -3.54 Early 

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 
intraORF, 
antisense 
Clash 

56502 P EP153R 5 0 Contig 4717.39 -3.54 Early 

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, 
DP71L 

162601 NP DP141L NA 21 Contig 43712.89 -4.27 Early 

DP141L 162535 -_86302_162535 pTTS DP146L, 
DP71L 

162534 P DP141L 9 1 Contig 43712.89 -4.27 Early 

DP141L 162954 -_138_162954 npTTS DP146L, 
DP71L 

162987 NP DP146L 4 -33 Contig 43712.89 -4.27 Early 

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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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
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DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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 V82L 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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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 
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Other gene 
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(NP) 
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Basemean 

log2 
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Change 
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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 + 
A151R , 
A276R 

- - - - - Clash 6897.81 -5 Early 

A276R 33303 +_38305_33303 pTTS A151R A104R 
A118R  

- - - - - Clash 6897.81 -5 Early 

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, 
DP363R 

167959 P DP60R 9 0 Contig 1167.96 -2.62 Early 

DP42R 168585 +_3514_168585 npTTS DP60R 168585 P DP93R 8 0 Contig 1167.96 -2.62 Early 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 
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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, 
DP141L 

160652 P DP542L 11 3 Contig 566.3 -3.21 Early 

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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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 
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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 C44L 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 
Clash 

- - - - - Contig 28287.64 5.38 Late 

K78R 47655 +_4083_47655 npTTS K196R, 
K205R 

- - - - - Contig 28287.64 5.38 Late 

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 ï Nanopore SRS - 3' RNA-seq   CAGE-seq 
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K78R 47726 +_3807_47726 npTTS K196R, 
K205R 

47738 P K196R NA -12 Contig 28287.64 5.38 Late 

K78R 47971 +_10410_47971 npTTS K145R, 
K196R, 
K205R 

47942 NP K196R NA 29 Contig 28287.64 5.38 Late 

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 

O61R 112302 +_138_112302 npTTS Clash - - - - - Clash 14672.24 7.49 Late 

O61R 112933 +_1903_112933 npTTS Clash - - - - - Clash 14672.24 7.49 Late 

O61R 113075 +_2537_113075 npTTS Clash - - - - - Clash 14672.24 7.49 Late 

O61R 113136 +_15696_113136 pTTS Clash - - - - - Clash 14672.24 7.49 Late 

O61R 112331 +_138_112331 npTTS Clash 112369 NP O61R 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 

O61R 112577 +_76_112577 npTTS Clash 112620 NP O61R 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 

O61R 112876 +_76_112876 npTTS Clash 112854 NP O61R 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 



Appendix 

21 

 

LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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 
intraORF 

- - - - - Contig 853.3 7.86 Late 

EP84R 54717 +_2879_54717 npTTS EP424R 
intraORF 

- - - - - Contig 853.3 7.86 Late 

C84L 63112 -_508_63112 npTTS C44L - - - - - Contig 3371.73 6.72 Late 

C84L 63395 -_1713_63395 pTTS C44L - - - - - Contig 3371.73 6.72 Late 

C84L 63483 -_138_63483 npTTS - - - - - - Contig 3371.73 6.72 Late 

C84L 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 

I196L 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 ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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 

I329L 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, 
EP152R 

- - - - - Contig 497.12 6.75 Late 

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 
promoter 

42345 P F778R 9 -1 Contig 2029.9 -2.56 Early 

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 

I267L 150897 -_155_150897 npTTS - - - - - - Clash 2660.01 -2.4 Early 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

I267L 151293 -_231_151293 npTTS - - - - - - Clash 2660.01 -2.4 Early 

I267L 151822 -_138_151822 npTTS - - - - - - Clash 2660.01 -2.4 Early 

I267L 152241 -_430_152241 npTTS - - - - - - Clash 2660.01 -2.4 Early 

I267L 152467 -_138_152467 npTTS - 152443 P E296R NA 24 Clash 2660.01 -2.4 Early 

I267L 151695 -_2455_151695 npTTS - 151694 P E66L 8 1 Clash 2660.01 -2.4 Early 

I267L 152577 -_11267_152577 pTTS E66L 152548 P E111R 6 29 Clash 2660.01 -2.4 Early 

I267L 152860 -_1425_152860 npTTS I243L 152859 NP E296R 10 1 Clash 2660.01 -2.4 Early 

I267L 152860 -_1425_152860 npTTS I243L 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 

CP80R 110671 +_76_110671 pTTS - 110639 NP CP80R 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 2 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 ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

D339L 122046 -_123_122046 npTTS D79L 122047 P D79L 4 -1 Contig 4933.46 -2.79 Early 

D339L 122081 -_2075_122081 npTTS D79L 
intraORF 

122032 NP D250R 9 49 Contig 4933.46 -2.79 Early 

D339L 122081 -_2075_122081 npTTS D79L 
intraORF 

122047 P D79L 4 34 Contig 4933.46 -2.79 Early 

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 

I243L 154239 -_5136_154239 pTTS - - - - - - Clash 1107.43 -0.02 NC 

I243L 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 + 
K196R 16h, 
also K145R + 
K205R 

- - - - - Contig 4168.53 -2.58 Early 

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 
pTTS 

29827 P A240L 8 2 Clash 2427.65 -6.89 Early 

pNG2 29829 -_112914_29829 pTTS Also A240L 
npTTS 

29827 P pNG2 8 2 Clash 2427.65 -6.89 Early 

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 ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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 

I215L 156868 -_76_156868 npTTS I196L, I177L - - - - - Contig 2206.18 -4.47 Early 

I215L 157193 -_76_157193 npTTS I196L - - - - - Contig 2206.18 -4.47 Early 

I215L 156720 -_34404_156720 pTTS DP238L, 
I177L, I196L 

156714 P I215L 8 6 Contig 2206.18 -4.47 Early 

I215L 156757 -_895_156757 npTTS I196L, I177L 156714 P I215L 8 43 Contig 2206.18 -4.47 Early 

I215L 156924 -_662_156924 npTTS DP238L, 
I196L 

156951 NP I215L 4 -27 Contig 2206.18 -4.47 Early 

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 ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

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, 
CP80R 

- - - - - Clash 50190.58 -2.61 Early 

CP312R 110913 +_474_110913 intraORF CP530R, 
CP80R 

- - - - - Clash 50190.58 -2.61 Early 

CP312R 111008 +_563_111008 intraORF CP530R, 
CP80R 

- - - - - Clash 50190.58 -2.61 Early 

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 CP80R - - - - - 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, 
E296R 

- - - - - Clash 1763.46 5.73 Late 

I73R 155441 +_463_155441 npTTS - - - - - - Clash 59244.89 -4.05 Early 

I73R 155603 +_259751_155603 pTTS - - - - - - Clash 59244.89 -4.05 Early 

I73R 155790 +_5380_155790 npTTS - - - - - - Clash 59244.89 -4.05 Early 

I73R 155861 +_2660_155861 npTTS - - - - - - Clash 59244.89 -4.05 Early 
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LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

I73R 156033 +_155_156033 npTTS - - - - - - Clash 59244.89 -4.05 Early 

I73R 156437 +_17400_156437 npTTS - - - - - - Clash 59244.89 -4.05 Early 

I73R 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, 
CP80R 

111205 P CP80R NA 20 Clash 50190.58 -2.61 Early 

H240R 139300 +_242_139300 pTTS Clash 139295 P H240R NA 5 Clash 1019.12 7.31 Late 

I73R 155321 +_76_155321 npTTS - 155328 P I226R NA -7 Clash 59244.89 -4.05 Early 

I73R 155376 +_447_155376 npTTS - 155328 P I226R 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 CP80R 111578 P CP312R 9 33 Clash 50190.58 -2.61 Early 

CP312R 111690 +_4196_111690 npTTS CP80R 111693 NP CP312R 7 -3 Clash 50190.58 -2.61 Early 

CP312R 111796 +_4078_111796 npTTS CP80R 111797 NP CP312R 8 -1 Clash 50190.58 -2.61 Early 

CP312R 111890 +_757_111890 npTTS CP80R 111889 NP CP312R 5 1 Clash 50190.58 -2.61 Early 
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Appendix Table 6.1. Comparison between the TTSs detected from Nanopore LRS sequencing and those detected from 3ô RNA-seq (Cackett et al., 
2020  4) which were within 50 nt of the LRS TTS. The Nanopore óGeneô column was the gene which predominantly generated reads - terminating 
at that particular TTS, with further genes using this TTS (if relevant) noted in the óComment / Other gene usageô. The last three columns detail 
differential expression analysis from Cackett et al., 2020, for the gene which was the primary user of the TTS according to ONT LRS (óGeneô 
column). The Nanopore óTTS cluster nameô column lists the name of each distinct cluster of LRS 3ô ends, formatted as [strand]_[CAGEfightR 
score]_[peak cluster highest point].   

LRS ï Nanopore SRS - 3' RNA-seq   CAGE-seq 

 Gene  TTS 
location 

 TTS cluster 
name 

 TTS 
Type 

 Comment / 
Other gene 
usage 

 TTS 
Location 

 pTTS 
(P) or 
npTTS 
(NP) 

 1st ORF  polyT 
length 

Distance 
different 
TTSs (nt) 

Gene 
Context 

DESeq2 
Basemean 

log2 
Fold 
Change 

Gene 
type 

CP312R 111947 +_19923_111947 npTTS CP80R 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 

I73R 155321 +_76_155321 npTTS - 155276 P I329L 5 45 Clash 59244.89 -4.05 Early 

I73R 155697 +_2204_155697 npTTS - 155700 P I73R 7 -3 Clash 59244.89 -4.05 Early 

I73R 155749 +_155_155749 npTTS - 155700 P I73R 7 49 Clash 59244.89 -4.05 Early 

I73R 156198 +_999_156198 npTTS - 156203 NP I73R 5 -5 Clash 59244.89 -4.05 Early 

I73R 156724 +_76_156724 npTTS - 156714 P I215L 8 10 Clash 59244.89 -4.05 Early 

DP238L 158116 -_138_158116 npTTS I196L 158130 P I196L 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 
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Chapter 7. Appendix 

7.1 PHYRE2 Homology Modelling 

Name 
ASFV 
gene 

UniProt 
> 

90% 

Residue 
modelled  

1st Model Template Template (PDB chain) 

1st Last Confidence PDB Description 2nd 3rd 4th 5th 

RPB1 NP1450L P42486 99% 2 1434 100% 6rqlA 
dna-directed rna polymerase i 

subunit rpa190 
3h0g

A 
6gml

A 
1i6h

A 
5flm

A 

RPB2 EP1242L P42487 99% 18 1232 100% 5flmB 
structure of transcribing 

mammalian rna polymerase ii 
4c2m

Q 
3h0g

N 
2pmz

B 
5fj9B 

RPB3 H359L Q65184 89% 43 262 99% 1i6hC 
dna-directed rna polymerase ii 

45kd polypeptide 
3how

C 
3h0g

O 
5x50

C 
1twf
c2 

RPB5 D205R Q65181 80% 81 200 100% 5flmE 
dna-directed rna polymerases 

i, ii, and iii subunit rpabc1 
3h0g

E 
1y1y

E 
4qiw

H 
1eik

a 

RPB6 C147L P42484 88% 3 143 100% 1qkla RPB6/omega subunit-like 1twff 
1twc

F 
3h0g

F 
NA 

RPB7 D339L Q89907 23% 1 151 95% 1go3e2 
N-terminal, heterodimerisation 

domain of RBP7 (RpoE) 
2c35
b2 

2c35
F 

NA NA 

RPB9 C105R Q65157 0% 1 101 85% 7aeaI 
dna-directed rna polymerase iii 

subunit rpc10 
7eu1I NA NA NA 

RPB10 CP80R P42488 84% 1 75 98% 4qiwV 
dna-directed rna polymerase 

subunit n 
1ef4a 

2pmz
N 

1twfj NA 

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 

TFIIS I243L P27948 68% 76 241 100% 1pqvS 
RNA polymerase II-TFIIS 

complex 
5iycU 

5xon
U 

1y1y
S 

NA 

D6 G1340L Q89525 70% 65 732 100% 3dmqA 
rna polymerase-associated 

protein rapa 
6rflY 

5o9g
W 

6ryu
W 

6ux
wA 
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A7 D1133L Q65177 3% 107 148 78% 2kjrA 
solution nmr structure of the n-
terminal ubiquitin-like domain 

1zkh
a1 

2kd0
A 

4b6w
A 

1ttn
A 

G8 E301R Q65196 84% 35 288 100% 1sxjF 
proliferating cell nuclear 

antigen 
2od8

A 
5tup

B 
6qh1

B 
7bup

C 

Appendix Table 7.1. Summary of running PHYRE2 5 in óIntensive Modeô with the ORF sequences (from UniProt 6) of ASFV TSPs from the 
BA71V genome. The codes under óStructureô and templates 2nd to 5th are from the óFold library idô on the PHYRE2 web server, consisting of 
the PBD number followed by the template chain ID. 
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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. 

¶ The RPB3-like sequence residues 1-263 of the H359L ORF: 

MEKIFQNVEIKPFLIDFSNPFIKNAAKRLFQLEEQLPLVPVNVVMDFKGISRAAVHG

LSRVLQDEIPNYMLDIKPGGYKIEDSTDLFMTEQFIRNRINFIPIYAKNETLVFALRSL

NNSCEVKTIYSRDLIQVAGPKLKYPIFNPTFEIGFLQPGKSLIIEDIYIKKGIGRKHAA

FNLAVKTHFSHLDIEQYPTDKKEYMALSGYKQSSMTSDPRHHRLGLCFPAVPLPH

INQAVRTYLKNACRIIIGRIQSIQKIYENFEEP 

 
Appendix Figure 7.1. Sequences per position (higher improves model quality) across the 
RPB3-like sequence. 

¶ The RPB11-like sequence residues 264-359 of the H359L ORF: 

QPELVLFSLDEEKTKAIITIKDETHTIGNLLKTCIYEMIPDISFVGYQCVPHKQEMVLT

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

¶ The RPB10 sequence from the complete CP80R ORF: 

MLIPVVCFTCGFPIGTYAAIFDKARTEYIKTKMDGTLPQNIPLDASLQIELKDLITALG

IPMRVCCRTHLITTLDYRKYY 

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

 
Appendix Figure 7.4. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 
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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. 

¶ RPB7 sequence: 

MIDQKIFETTLNIDDPTNFCTNVEAHLLKELENIYVGKCFKNSFILNITGVIQRSPCFI

MRTNNSGRGYMHVRFSAVVSYLNAFDLIAAVKIIKNDSNIILGESLLTEPVTIVIPSS

ESQNNVAEVGQIVPVQLANSSVYYIPGRQQASATGSIFIPKHTFSVYHVQEELTQE

QALNLTKLVNIIEMLLESRSKKDFKQICFFEKLYYTYSISSDEILDLKIWKGPKGKEM

SRLKPCNVLSFLYDALKNKSSSLGFWARPPNLLKSSPLAYQQDQNSFNATELPIIC

SAEVMFVTLLKEIINYLQFMNDLCDTFNNEQLIKRHENIWMLIEQRKIGHDF 

 
Appendix Figure 7.6. Sequences per position (higher improves model quality). 
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Appendix Figure 7.7. Left: Predicted Local Distance Difference Test 7 (plDDT) across the 
sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï for the 
relative position of predicted domains. Further detailed explanations of these can be 
found by Jumper et al. 9 and Tunyasuvunakool et al. 8. 

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. 

¶ RPB9 sequence: 

MKICKACSSCMVRTYVDGNIIFRCSCGESVQGDSQNLLVSSKVYHTGEMEDKYKI

FIKNAPFDPTNCQIKKDCPNCHLDYLTQICIGSQKIIILVCRCGYTSNRG 

 
Appendix Figure 7.8. Sequences per position (higher improves model quality). 
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Appendix Figure 7.9. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï for the 
relative position of predicted domains. Further detailed explanations of these can be 
found by Jumper et al. 9 and Tunyasuvunakool et al. 8. 

 
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. 

¶ The TBP sequence of the B263R ORF: 

MEDETELCFRSNKVTRLEMFVCTYGGKITSLACSHMELIKMLQIAEPVKALNCNFG

HQCLPGYESLIKTPKKTKNMLRRPRKTEGDGTCFNSAIEASILFKDKMYKLKCFPS

TGEIQVPGVIFPDFEDGKNIIQQWVDFLQHQPIEKKIQIIEFKTIMINFKFQINPVSPR
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VIIHLKKFAALLEHIPTPYPIREIKPPLEDSKVSAKFMVSPGKKVRINVFLKGKINILG

CNTKESAEIIYTFLKDLISVHWQEILCVLPVPD 

 

Appendix Figure 7.11. Sequences per position (higher improves model quality) across 
the TBP sequence. 

¶ The TFIIB sequence of the C315R ORF: 

MDALLKEIEKLSQPSLQKENNDVCDLCFMQMKKISNYQLLCEECGQLKDWFEPE

YNEKFTVYSRLKIVGANSSYHQRDLDKANSSDYSSLQFHHILEELKSLNVKYMDA

GQKPFPIQVLKETAHSYNQVQQHRVIRSITKLQILASILRSICLKLNIACTVADAARF

TQLNTKGISRGMDLLRSLFVDNKITLNVDLNPIDSFINSTYSALQIKQIHQELQEENV

YNLKEIVKSFILYADEKNIGVDLNRRTVVIATMYNVLRRAYYPIEIDTVVYQCKIRKN

TITRALKMYEDYYSHFKSLYEQYHLNAAKKLI 

 

Appendix Figure 7.12. Sequences per position (higher improves model quality) across 
the TFIIB-like sequence. 
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Appendix Figure 7.13. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 

 

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. 

¶ TFIIS sequence:  
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MKMHIARDSIVFLLNKHLQNTILTNKIEQECFLQADTPKKYLQYIKPFLINCMTKNIT

TDLVMKDSKRLEPYIILEMRDIIQMMFFRTLQKHMFFKEHTDLCTEYAQKIEASCYH

YTYQQQEKTFLEEYSTRCGTINHIINCEKKSHQQQDNDALNKLISGELKPEAIGSM

TFAELCPSAALKEKTEITLRSQQKVAEKTSQLYKCPNCKQRMCTYREVQTRALDE

PSTIFCTCKKCGHEFIG 

 
Appendix Figure 7.15. Sequences per position (higher improves model quality). 

 
Appendix Figure 7.16. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï for the 
relative position of predicted domains. Further detailed explanations of these can be 
found by Jumper et al. 9 and Tunyasuvunakool et al. 8. 
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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 D6: 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. 

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

MAYPELDAADFLQQLARRKEFKSLISPPVDQKELIRDLRAHFVQIGGPGC 

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

¶ 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  

 
Appendix Figure 7.19. Sequences per position (higher improves model quality) across 
the D6-core sequence. 

¶ The ncCTD sequence residues 680-1133 of the D1133L ORF: 

NQIKIDKPMLESLPLSPSITPANVGATVLNTFEAYGYGEQEVKTISNIIISLFMARPV

WTYSELWKAVSTPKLIQGITIDNKLFSEDNFALALISLCYSKNQCKELWIQNRLCTI

MHVPAKPEHLYVAAVLNHKKEPVLDIETYIRDFQLPAMHSIRITKYLEHSQTKEPFQ

VLYEKFQKDFQDEPMEQVLIHYPASFHYTMLEALIIDNLAGMGALVEVYKKFFIAFS

KKDIQPFPDIFKIISHVPGDDNTLVGYATEDSVRLITSREDKTWHEIPLYMLNINVKR

KENDIVIGYMESKGKALKFKIRPPIQVLKKNEITDIRMLNRGAVCETRGREEQQKIA

DQLGISLNLTKISAIKLCLLIRNNLLQKEMEARNQPNGMQDGIRWFYLFNDKMPSL

VHTS 
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Appendix Figure 7.20. Sequences per position (higher improves model quality) across 
the ncCTD sequence. 

 
Appendix Figure 7.21. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 

7.2.7 A7: 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 ï 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 

least 7 óblocksô along the sequence with a lower Predicted Aligned Error, which 

supports these being individual domains 8.  

¶ The ncNTD sequence residues 1-314 of the G1340L ORF: 

MDFQNDFLTNPLRVTLYNPAENEYTKTFIFLGSVPANVLQACRKDLQRTPKDKEIL

QNFYGKDWEKKLSQYVVGGDSDDLDEFEKLFVEDSGEETNVMMPEIETMYSEYS

IFPEDTFKDIREKIYVATGIPPYRQHIFFFQNNALQVTYRLLLSGSGVALDIRDYKKE

FQQVGGLNIDASMESQKDELYVEALDSFQLIKNIHHIFVADLNTLVAPMRRQISIAM

EDNYQFDLLYYGLIMKYWPLLSPDAFKLLVQSPLQMEKQYPALSPSLTSLKKRLLL

EQKLINFTYARAQQVIAKYEGNRLTRGTLAVTS 

 
Appendix Figure 7.22. Sequences per position (higher improves model quality) across 
the ncNTD sequence. 

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

AMIKISPLVNIQINVRNVFDLFPATPDIPQLVVFFYSKTGPTVVSKHHITSTEPEKFS

NKTFRVPTIILIRFINKKAFILTIQNNGHYFIESNWSENERHDFNSVVSTLNNFINPIIH

TINDMGPAAFPRGGSLPLPSNEDIQISISSMSVSTFWPYTLSSKGFTELKSRWREY

EQAGIISVRGLQQTGIYNFLFKKGIYSYDPHEIERMIIISSGPGRKMDINVALLQNTY

AYLFDANVAARWETIYGGRNIRIYHRVTDIKIEMFNITQEEFNYLWVYLFVFLDNLIT
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GPDKILVNKLSQLHDKQQGKGASQLRALQEQDPDLYDLRKYDTQATVYSVLCQH

PRPPVIYSEAEVKSMPPAKRKELVKYWNFTEGVPAYYSCPHPDYPHLSLLEGRHP

LNYCLPCCQKTKALLGTKRFYINNTCLTKHTFVEQDLEDLNTQTSRHTLSYGKKIP

VNRIAFLPHQIADELFLNTIKEPDIFCIVGVEQTMLGISNAGLFYSLARILDLAPKALAI

EIAKAANTPQYYILGNGAGNMFSSGAELANLILQTFVEQKNQLLQWDTTWQDIFLD

LVAICYDLHCVFFKDKQGDIEFEVSPSTIQK  

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

¶ The ncCTD sequence residues 917-1340 of the G1340L ORF: 

ILSPSKKIAIIFDTDEGIYPMAITQQKRFLKNSEAQYIFTEDDPVMEVVQSMSEFMC

KDNWWDIHDVKNIPGYTVGKKLINRHNFCYALLIDSDTDRPIYFPIRLSSYIHDDIPI

DFDLRPTQIASFEETWKFITLFNKQYKQYEIVPSAVLQNIKKEFVGFLSEGKTGLYF

YYAPTQTLPATLEKLPIATLTIDPRDIDQAILYPLEEPYPQQNKANKAFYINHLYKFLL

IEFFDVLYGLQSNSTRKHIENLFQKTDFQKITSVTEFYTKLSDFVDLNDIHTIKHILET

TDAEHALKVLQKNIFNFDYTLLSPLQSYTYDELCQHLKKLLTPRIEFYEDIETIDRGL

INIYTSCQYSTLNQPQCKKKRLRIPVNHFENYIHILAADILNPLKHSTLLLTGLGVIDD

LQFILRPQEIISVKNKF 

 
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 ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 

 
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. 10 (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 11. All structural representations were generated in UCSF Chimera.  

7.2.8 A7: 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 

ncNTD 201 314 
NIHHIFVADLNTLVAPMRRQISIAMEDNYQFDLLYYGLIMKYWPLLSPDA
FKLLVQSPLQMEKQYPALSPSLTSLKKRLLLEQKLINFTYARAQQVIAKY
EGNRLTRGTLAVTS 

NTD 1 200 

MDFQNDFLTNPLRVTLYNPAENEYTKTFIFLGSVPANVLQACRKDLQRT
PKDKEILQNFYGKDWEKKLSQYVVGGDSDDLDEFEKLFVEDSGEETNV
MMPEIETMYSEYSIFPEDTFKDIREKIYVATGIPPYRQHIFFFQNNALQVT
YRLLLSGSGVALDIRDYKKEFQQVGGLNIDASMESQKDELYVEALDSFQ
LIK 

TBPLD 315 604 

AMIKISPLVNIQINVRNVFDLFPATPDIPQLVVFFYSKTGPTVVSKHHITST
EPEKFSNKTFRVPTIILIRFINKKAFILTIQNNGHYFIESNWSENERHDFNS
VVSTLNNFINPIIHTINDMGPAAFPRGGSLPLPSNEDIQISISSMSVSTFW
PYTLSSKGFTELKSRWREYEQAGIISVRGLQQTGIYNFLFKKGIYSYDPH
EIERMIIISSGPGRKMDINVALLQNTYAYLFDANVAARWETIYGGRNIRIY
HRVTDIKIEMFNITQEEFNYLWVYLFVFLDNLIT 

CRBD 605 757 

GPDKILVNKLSQLHDKQQGKGASQLRALQEQDPDLYDLRKYDTQATVY
SVLCQHPRPPVIYSEAEVKSMPPAKRKELVKYWNFTEGVPAYYSCPHP
DYPHLSLLEGRHPLNYCLPCCQKTKALLGTKRFYINNTCLTKHTFVEQD
LEDLNTQT 

Domain 
4 

758 953 

SRHTLSYGKKIPVNRIAFLPHQIADELFLNTIKEPDIFCIVGVEQTMLGISN
AGLFYSLARILDLAPKALAIEIAKAANTPQYYILGNGAGNMFSSGAELANL
ILQTFVEQKNQLLQWDTTWQDIFLDLVAICYDLHCVFFKDKQGDIEFEVS
PSTIQKILSPSKKIAIIFDTDEGIYPMAITQQKRFLKNSEAQY 

CTD 954 1020 
IFTEDDPVMEVVQSMSEFMCKDNWWDIHDVKNIPGYTVGKKLINRHNF
CYALLIDSDTDRPIYFPIR 

ncCTD 1021 1340 
LSSYIHDDIPIDFDLRPTQIASFEETWKFITLFNKQYKQYEIVPSAVLQNIK
KEFVGFLSEGKTGLYFYYAPTQTLPATLEKLPIATLTIDPRDIDQAILYPLE
EPYPQQNKANKAFYINHLYKFLLIEFFDVLYGLQSNSTRKHIENLFQKTD
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FQKITSVTEFYTKLSDFVDLNDIHTIKHILETTDAEHALKVLQKNIFNFDYT
LLSPLQSYTYDELCQHLKKLLTPRIEFYEDIETIDRGLINIYTSCQYSTLNQ
PQCKKKRLRIPVNHFENYIHILAADILNPLKHSTLLLTGLGVIDDLQFILRP
QEIISVKNKF 

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.  

 
Appendix Figure 7.27. Sequences per position (higher improves model quality) across 
the NTD sequence. 

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

 
Appendix Figure 7.29. Sequences per position (higher improves model quality) across 
the TBPLD sequence. 
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Appendix Figure 7.30. Sequences per position (higher improves model quality) across 
the CRBD sequence. 

 
Appendix Figure 7.31. Sequences per position (higher improves model quality) across 
the Domain 4 sequence. 

 
Appendix Figure 7.32. Sequences per position (higher improves model quality) across 
the CTD sequence. 

 
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 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 

7.2.9 The VLTFs: G8, A1, and A2 

A complex of A1, 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. 

¶ The A1 sequence of the A175L ORF: 

METNCPNILYLSGITIEECLQTKKTATDTLNTNDDEAEVEKKLPSVFTTVSKWVTHS

SFKCWTCHLYFKTVPKFVPTYMRENERGEIEMGVLGNFCSFSCAASYVDVHYTE

PKRWEARELLNMLYRFFTSQWISYIKPAPSYTMRKEYGGKLSEEAFISELHTLEES

ISSKHIFI 

 
Appendix Figure 7.35. Sequences per position (higher improves model quality) across 
the A1 sequence. 
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¶ The A2 sequence of the B385R ORF: 

MDEIINKYQAVEKLFKEIQQGLAAYDQYKTLISEMMHYNNHIKQEYFNFLMIISPYLI

RAHSGETLRNKVNNEIKRLILVENINTKISKTLVSVNFLLQKKLSTDGVKTKNMWCT

NNPMLQVKTAHNLFKQLCDTQSKTQWVQTLKYKECKYCHTDMVFNTTQFGLQC

PNCGCIQELMGTIFDETHFYNHDGQKAKSGIFNPNRHYRFWIEHILGRNPEQELG

TKQDPCGTKVLQQLKKIIKRDNKCIALLTVENIRKMLKEINRTDLNNCVSLILRKLTG

VGPPQISESILLRGEYIFTEAIKIREKVCKKGRINRNYYPYYIYKIFDAILPPNDTTNR

RILQYIHLQGNDTLANNDSEWESICMELPEIKWKPTDRTHCVHFF 

 
Appendix Figure 7.36. Sequences per position (higher improves model quality) across 
the A2 sequence. 

¶ The G8 sequence from the complete E301R ORF: 

MSEDIRRGPGRPPKKRVVPNFERKGILEKPVRPQSRLEFSYDNPLIFKNLFIYFKN

LKSKNILVRCTPTEITFFSRDQSQASFVIATIDGKNVNHYYASDVFWLGINRELVEK

MFNSIDRSFLKITIVHRYDKPETLFFIFTDFDIDKECTYQITVSEPELDMDLIEMEKSI

SEERLKNYPLRWEFTSKQLKKTFSDLSNYTELVTIEKLGGDTPLHLYFQKFNSISY

HEMYKSSNKINLTSTIPKSQVFQINVKIAHIKSLASAMVTDKIRILCEENGNLIFQSE

MDALMLNTITLNNTI 

 
Appendix Figure 7.37. Sequences per position (higher improves model quality) across 
the G8 sequence. 
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Appendix Figure 7.38. Left: Predicted Local Distance Difference Test 7 (pLDDT) across 
the sequence length ï lower pLDDT indicates lower confidence and supports likelihood 
sequence is disordered 8. Right: Predicted Aligned Error across the sequence ï 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. 9 and Tunyasuvunakool et al. 8. 
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7.3 Supplementary Sequence Alignments  

 
Supplementary Figure 7.1. (a) Clustal Omega 294 alignment displayed using Jalview 249 
of ASFV strain homologs of ORF C147L encoding ASFV-RPB6, row names indicate 
information for each ORF sequence ( óASFV genotypeô-ógenome nameô) from the VOCs 
database 213. The conservation score per residue as defined by Livingstone and Barton, 
1993 317. 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), RPB5 (e), RPB6 (f), RPB7 (g), RPB9 (h), RPB10 (i).  
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Supplementary Figure 7.2. Clustal ɋ alignment between RPB1 homologs from VACV, ASFV, S. cerevisiae (Sce), C. elegans (Cel), H. sapiens (Human), 
and S. scrofa (Pig). Uniprot IDs are shown on the left with their lengths. S. cerevisiae domains from Cramer et al. 61, 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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