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Viral Genome Recognition and Packaging
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3 Current limitations

» DNA-binding specificity
has been characterized
for only a few DNA viral
proteins.

» Systematic profiling of
NBP-DNA recognition
across human-infecting DNA
viruses remains lacking.

J

Scientific Question
What are the DNA recognition specificities of human-infecting viral NBPs?

NBPs, nucleic acid-binding proteins




‘))) Systematic HT-SELEX Profiling of Human-infecting DNA Viral NBPs

Systematic HT-SELEX Profiling
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100 Human-infecting DNA viruses
+ 3 Non-human viruses as controls
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Total 106 viral putative NBPs
(103 putative NBPs
+ 3 control putative NBPs)
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33 Viral NBPs motifs
- 33 Viral proteins
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-9 Viral families
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Module 1 clusters 9 NBPs from diverse viral families sharing a conserved CCACC core motif.




Divergent and Convergent DNA-Recognition Patterns
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")) Predicted Binding-Site Distributions Are Associated with Genome Size

4 Genome Size-Associated Binding Patterns I
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")) Selected Small-Genome Viral NBPs Associate with mtDNA

MitoChIP-qPCR
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These NBPs were enriched at predicted mtDNA
loci relative to controls.
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Reduced JC-1 aggregate/monomer ratios
suggest mitochondrial depolarization.
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These results support mtDNA association and mitochondrial depolarization,
but not direct causality.




‘))) ssDNA-SELEX Expands Viral NBP DNA-Recognition Profiling

ssDNA-SELEX workflow
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HT-SELEX vs ssDNA-SELEX motifs
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Three ssDNA-virus NBPs showed comparable core motifs between ssDNA-
SELEX and HT-SELEX, suggesting strand-state-independent core recognition.




‘))) ssDNA-Virus NBPs Show Dimer-Like Binding Modes

4 )
Monomer-Like and Dimer-Like Binding Patterns
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Dimer-like motifs were more frequently observed in ssDNA-virus NBPs and may recognize inverted-
repeat sequences capable of forming stem-loop structures.




@ HT-SELEX-based motif discovery

103 putative viral NBPs
DNA viruses +3 non-human NBPs

® ¥ oW

100 human-infecting

HT-SELEX
— « 11
D+ == - @ - ]
Viral dsDNA 4 rounds of
NBPs random library Enrichment Sequencing

33 DNA-binding motifs
«from 33 viral NBPs
«across 30 viruses and 9 viral families

AZCACCT A?

21 specific modules

Module 1
9 NBPs shared

v j 9 J—i\/ . 7‘&: a CCACC motif
o op VT ACGACQ|

9 Genome-size-dependent binding-site distribution

Viral Nuclear
genome mMtDNA genome

oo @D %

Experimental validation for
mtDNA asociation and effect

MitoChIP-gPCR

Prediction

Large-genome
viral NBPs —

Higher motif density

Medium-genome
viral NBPs

no clear

JC-1 staining

>

Small-genome
viral NBPs
]

Higher motif density Mitochondrial perturbation

(AWm decrease)

7

! e Strand/topology-dependent recognition(ssDNA NBPs)

iVTRT-based ssDNA-SELEX

g « 11

. - — topology-dependent
Viral ssDNA 4 rounds of recognition
NBPs random library Enrichment Sequencing

\

Overall outcome
Eﬂ A systematic DNA-recognition atlas for human-infecting viral NBPs
@ Insights into viral genome recognition and host mtDNA-associated interactions

@ A resource for motif-guided antiviral strategy development
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