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1) Pangenomic analysis in transcriptomics (aa pantranscriptomics)
PLOS COMPUTATIONAL BIOLOGY

Differential quantification of alternative
splicing events on spliced pangenome graphs
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*Sibbesen et al. Haplotype-aware pantranscriptome analyses using spliced pangenome graphs. Nature Methods (2023)
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LBased on spliced alignment to spliced pangenomes with vg mpmap (GCSA2-based)

> efficiency
- graph needs to be heavily pruned (haplotype-aware transcripts from dros. n.o. genes, >256GB RAM)

- one replicate required more than 3 days to align

> backward extensions limited to 256bp (short reads) - longer patterns can return false positives

> inaccuracies when aligning over novel splicing sites
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1) Pangenomic analysis in transcriptomics (aa pantranscriptomics)
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Differential quantification of alternative
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2) Long reads and pangenomes

Common short reads practice (e.g., Giraffe-DV):

1. Align to graph — 2. Surject to reference — 3. Reference-based approach



2) Long reads and pangenomes

Common short reads practice (e.g., Giraffe-DV):

1. Align to graph — 2. Surject to reference — 3. Reference-based approach

This is not applicable to long reads (for now and at least for SV calling):

> improve long read alignments (1)
> design new pangenomic approaches for downstream analyses (2,3 / 3)

> design alignment-free methodologies (1,2,3)



|
504 bp
604,100 bp 604,200 bp 604,300 bp 604,400 bp 604,500 b
wwew o | | v | = | v | v WV WY v _vw B . AN AR 4 db A
[0- 10.00)
hap1.bam Coverage
hap1.bam | 184
[0-10.00)
hap2.bam Coverage
hap2.bam 1848
[0- 10.00)
mm2.bam Coverage
H I |
- 1818 I =l H A i I
minimap2 185
I H 184

B sequence sy 0000000000000 000000000000 0000000000000 OO0 0000000000000 0000000000000 000000000 0000000000 OO0 0000 O OO OO



504 bp
604,100 bp 604,200 bp 604,300 bp 604,400 bp 604,500 b
wwew o | | v | a | v | v WV WY v _vw B . AN AR 4 Jb A
[0- 10.00)
hap1.bam Coverage
hap1.bam | 184
[0-10.00)
hap2.bam Coverage
hap2.bam 1848
[0- 10.00)
mm2.bam Coverage
H I [
s, 1.4 (e e e |
.= 181 I - T X - 1
minimap2 185
I H 184
[0-12)
ga.bam Coverage
H I
=—-----——
H T HH H
.
graphaligner I -
H I
- - I - I

B sequence sy 0000000000000 000000000000 0000000000000 OO0 0000000000000 0000000000000 000000000 0000000000 OO0 0000 O OO OO



]
504 bp }
604,100 bp 604,200 bp 604,300 bp 604,400 bp 604,500 b
wwwwew | | v | | v | v WV WY vV _Vvw T ivw v wvviwy
0- 10.00]
hap1.bam Coverage
hap1.bam §184 1
0- 10.00]
hap2.bam Coverage
hap2.bam I
[0- 10.00)
mm2.bam Coverage
H I |
s, | e e
- 181 =l H A= I
minimap2 1551
I 184
1841
[0-12)
ga.bam Coverage
H I
=----
H T TT T
graphaligner I .
H I
- - I - I
= /00 092 e/ ? e 0 ————————————————————————————————————_

3304M 11 4602M 43I 912M 11 2660M 11248M11864M11 790M1841391M 1190M
3304M 11 4624M 341 1M711M2I894M11 2654M 11248M11874M11 842M : 590M1190M

- Sequence ) |]]]])

L B AT




- 504 bp
604,100 bp 604,200 bp 604,300 bp 604,400 bp 604,500 b
wwwwwew | | v | v | v WYV WWWWaw v VW o lvw v vwviw
0- 1000
hap1.bam Coverage
hap1.bam m
[0- 10.00]
hap2.bam Coverage
hap2.bam g1841
0-10.00]
mm2.bam Coverage |
H I [
e=e=e-uan
) 1818 H H I - I
minimap2 155
1L H 1848
I
[0-12]
ga.bam Coverage
H I
—-—-———]
H T T H
graphaligner I -
H I
- - ) 3
e s s
0- 10.00]
gc.bam Coverage
H I ;I NI INNIN I I I- HIOD IIII M IXI IIN
- WM HWT T W T EINTTHIT T T T ITHIOTH
i H I HH H FINEID-E- - TE T I XEII I-II FINII II--OII-
graphchainer i mOm --- IO -- IXIIII-IIII [ I @I- &OII-
H H HEHEH HH EITEIN- TSI NT LB

EH

| 48 7100
I sequence L SR RN




3304M 11 4602M 43l 912M 11 2660M 11248M11864M11 790M184I1391M 1190M
3304M 11 4624M 341 1M711M2I894M11 2654M 11248M11874M11 842M : 590M1I90M

3304M114599M1111M2411M311M51912M112660M11248M11864M11851M1D2M119M2I12M211 M1
2M112M119M2D5M1D4M1DOM1I6M112M1110M1D2M1D17M1I19M314M113M1I6M116M116 M2
D5M1I5M1I113M1112M1I9M1I8M1 11 M114M1I3M2D6M 111 M112M1I13M114M1I5M1D7M1D3M1D
5M1D7M113M1D9M1D1M1D1M1D2M3D2M2D14M1I3M111M112M1D2M1D2M2D2M1D6M114
M1D2M1D2M1110M112M113M2D27M211 M1120M1D17M1D2M2D3M111M2I80M2I4M1110M111
M111M2I25M2114M1121M1117M113M1D4M2I12M



read.mm2.bam Coverage

read.mm2.bam

read.gc.bam Coverage

read.gc.bam

| 10-1000)
read.gc.wseq.bam Coverage

read.gc.wseq.bam




5) Reference-bias vs Alignment-bias

“No single genome can represent the diversity in the human population. Using a single reference
genome creates reference biases, adversely affecting variant discovery, gene-disease association
studies and the accuracy of genetic analyses.”

https://humanpangenome.org/

“Any downstream analysis is affected by the choices made by the aligner”



3) Reference-bias vs Alignment-bias (CGR)

0 I ] I

73
25
129 53 260
28 134
1,038 75 27

e 25 I R S FCR M SR N
HiFi

161 23 23

534

Assembly

m_—=—m_=_—=

(mainly due to scores/penalties and query lengths)

> What should we “fix"?
> Is alignment to pangenomes going to improve/facilitate this?

> Is this just a problem of “representation”?
S



4) How to represent SVs (or anyvariant) wrt a pangenome?

> One VCF against each path (genome) of the pangenome?
> FASTA with svtigs*?
> (Can we find a more compact way?

> What about a GAF-like file format for variations?

*Soylev, ..., Marschall. SVarp: pangenome-based structural variant discovery. bioRxiv (2024)
s



