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INTRODUCTION

Rapid and cost-e ective diagnostic methods for
HTLV-1 testing are not widely available, particularly in
endemic regions. While CRISPR-based molecular
sensors have been deployed as e ective research
tools in other viral diagnostic assays, HTLV-1 has not
yet been explored as a target.

Con rmation of HTLV-1 integration sites in the
human genome lays the foundation for:
1) design and testing of sensitive, speci c, and
cost-e ective CRISPR-based diagnostics
2) design of a CRISPR system that can target
HTLV-1 in human cells for therapeutic purposes

Design of chromosomal
primers anking viral
integration sites

Design of HTLV-1
sequencing primers

CRISPR-Cas12a/guide RNA ribonucleotides have
been shown to function as molecular sensors in
other viral diagnositic assays, with the potential for
use in multiplexable, portable, rapid, and
quantitative detection platform of nucleic acids.
HTLV-1 can be leveraged as a target of these
CRISPR-based diagnostic assays.
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Design of chromosomal primers anking an HTLV-1 integration site on chromosome 6 of the human genome.
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LongAmp PCR using
chromosomal primers

C8166

An estimated 1-3% of HTLV-1 infected individuals
develop a chronic in ammatory disease of the CNS,
known as HTLV-1-associated myelopathy/tropical
spastic paraparesis (HAM/TSP).

Using CIRCLE-Seq and
Cas9 to map integration
sites
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ATLL has frequent cutaneous involvement, which can
be highly variable among patients. Lesions can appear
as nonspeci c erythematous patches, nodular tumors,
and erythroderma, or can manifest as infective
dermatitis or crusted scabies.

DISCUSSION AND FUTURE DIRECTIONS
In this project, we identi ed the sequence of
integrated HTLV-1 in three di erent chromosomes
of the human genome.
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HTLV-1 causes adult T-cell leukemia/lymphoma (ATLL)
in about 5-10% of infected individuals. Aggressive
ATLL has a very poor prognosis, with mean survival
length of less than 1 year.

METHODS AND RESULTS
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Human T-cell leukemia virus type 1 (HTLV-1) is a
retrovirus that a ects an estimated 10-20 million
people worldwide. The virus is endemic in South
America, intertropical Africa, Caribbean, and Southern
Japan.
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10kb

Gel extraction

The CRISPR/Cas9 system has been demonstrated
to disrupt HIV-1 provirus by blocking its expression
and removing internal viral genes from the host cell
chromsome. A similar system can be designed that
targets HTLV-1.
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Cloning
X_6868960

2_71358909

9_77295431

20_36745130

Future work should be done to identify the
sequences of integrated HTLV-1 in additional target
chromosomes.

16_82567989

LongAmp PCR using chromosomal primers anking the HTLV-1 integration site in SP1 and C8166 cell lines.

Plasmid puri cation
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STUDY AIM

Colony formation after Zero
Blunt TOPO cloning reaction.

Sanger sequencing

The primary purpose of this project is to map
the integration sites of the HTLV-1 virus in the
human genome for the purposes of HTLV-1
diagnostics.
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