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HIV

The human immunodeficiency viruses (HIV) are two
species of Lentivirus that causes HIV infection and
acquired immunodeficiency syndrome (AIDS).

It is treated with antiretroviral treatment (ART).

CHARACTERISTICS HIV-1 HIV-2
Infectivity High Low
Virulence High Low
Prevalence Global West Africa

Origin Common Chimpanzee Sooty Mangabey



https://en.wikipedia.org/wiki/Lentivirus
https://en.wikipedia.org/wiki/AIDS

Why is HIV so hard to cure?
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Why is HIV so hard to cure? (2)

Latent infection Active infection

Viral latency




Our project

What we are doing




The villain's tool

Protein

ncRNA =non-coding RNA

= RNA nOt tranSIated IntO prOteIn Lazar, D. C., Morris, K. V., & Saayman, S. M. (2016). The emerging

role of long non-coding RNAs in HIV infection. Virus research, 212,
114-126. doi:10.1016/j.virusres.2015.07.023




The villain's tool

From previous research...

ncRNAs may play a role in

MRNA

establishing viral latency.

ncRNA =non-coding RNA

= RNA nOt tranSIated IntO prOteIn Lazar, D. C., Morris, K. V., & Saayman, S. M. (2016). The emergi

role of long non-coding RNAs in HIV infection. Virus research, 212,
114—126. doi:10.1016/j.virusres.2015.07.023
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Current studies on IncRNA are
mainly focused on HIV-1 subtype B.a

subtype of HIV found mainly in Europe...

BOGUS e e i e e KA e, Ve Delocton, characterizalon and
regulation of anlisense ansorips n
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...50 we decide to examine a different subtype found in
Thai HIV patients: subtype CRFO1_AE.
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.50 we decide to examine it in a different subtype found in
Thai HIV patients: subtype CRFO1_AE,

and the effects of

antiretroviral
therapy!
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Objectives of research

To examine the relationship between
antiretroviral therapy duration and IncRNA
expression in HIV-1 subtype CRFO1_AE.
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Hypothesis

The differential expression margin of
INcRNA would decrease proportionately
to viral load throughout the duration of
antiretroviral treatment.




How we did it

work flowchart
and related processes
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Experiment design

Based on previous research on IncRNA expression,
several IncRNAs are differentially expressed
between stages of the HIV-1 replication cycle.

We had selected the most significant IncRNAs for
the experiment.

Trypsteen, W., et al. (2016). Differential expression of IncRNAs during the HIV replication cycle: an underestimated
layer in the HIV-host interplay. Scientific reports, 6, 36111. https://doi.org/10.1038/srep36111




16

Project workflow
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and data
collection

Expenses

and viability

1. Patient sample 2. Quantification of IncRNA
preparation expression

1.1. Choosing
patient samples

1.2. CD4 isolation
and purity control

By guantitative (real-time)
polymerase chain reactions

By viral status at
time points of ART

To find relationship between

3. Analysis of GPCR results | | iz joad and ART duration

By magnetic isolation
and quantification
via flow cytometry

Notes

1.3. Total RNA
extraction

@ From April to September 2019
End
Q Research funding requested from
Siriraj Medical Research Center

1.4. cDNA synthesis
Before January 2020




Our results

IncRNA quantification
gene expression analysis
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Patient status

Viral load (copies/mL)
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Results: INnCRNA expression
Data analyzed with AACt method

Inc-SYF2-1:1 Inc-NEAT1-2 Inc-ARRDC3-1:1
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Results: INnCRNA expression
Data analyzed with AACt method
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INCRNA expression in HIV-1is partly
involved with viral load and altered by

antiretroviral therapy duration.
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Discussion

e Various factors aside from antiretroviral therapy
may play a role in IncRNA expression.

e IncRNAs such asIncNEAT1-2 and Inc-ARRDCS3-1:1
expression demonstrates the similarity of IncRNA
expression in two subtypes.
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Conclusion

The downregulation of viral load in patients, one of the
effects of antiretroviral therapy, contributes to changes
in INcRNA expression and its approach on regulating
HIV viral latency.

IncRNA expression in HIV-1 subtype CRFO1_AE is
indirectly involved with antiretroviral therapy

duration, highlighting the importance of IncRNA in this
field of research.




Further work and research

- Expand experiment to
work on examining
more IncRNAs and
analyzing relationships
in their differential
expressions.
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primers

Gene ia TranscriptID [IncRNA class{ transcript size (bp) |forward reverse Temp (°C)

GAPDH 5’-AGCCTCAAGATCATCAGCAATGCC-3" 5'-TGTGGTCATGAGTCCTTCCACGAT-3’

ACTB 5’-TTCCTTCCTGGGCATGGAGT-3’ 5’-TACAGGTCTTTGCGGATGTC-3"

UBC 5'-TTGGGTCGCAGTTCTTGTTTGTGG-3 ’-TGACATTCTCGATGGTGTCACTGG-3"
Inc-C70rf44-1:1 NO DATA NO DATA 5’-ATGGCAACTCTGTGGGAATC-3’ 5’-CCCTGCTAGTCCATCCAGAA-3 52
Inc-COX10-4:1 intronic 2140 5’-GGGAGGTTGGGCTTACTTTT-3’ 5’-ACATGGCAATGTCAATGGAA-3’ 49
Inc-PABPN1L-1:1 intronic 2873 5’-ACTTCCACAGGGGCCAGAC-3’ 5’-AGGACGGTCCCAAATAGCAT-3’ 53
Inc-GKN2-1:1 intergenic  |898 5’-AGATGACAAGAACCTGGATTCAC-3" 5’-ACAAGCAGCGGCCTTCTAAC-3’ 52
Inc-LTBP3-1:1 NO DATA NO DATA 5’-CTCAGTGCGCCGACTATGT-3" 5’-TCCTGCTTATGTGGGGATATG-3" 51
Inc-AMZ2-1:2 intergenic {456 5’-AGTGAGGCAGGGATGTCAGT-3" 5’-AATCTCAGGGCACAGCAAGT-3’ 54
Inc-LEF1-3:2 antisense (2810 5’-ACATCTCTTCAGCCCAGCAC-3’ 5’-TGCCACATTCATTCAACTGC-3" 51
Inc-ALDH1A2-4:1 antisense 255 5'-GGCAGAAAGAGGTCCCTGTA-3’ 5'-ATTTTGAGCCAGTTGGGTTT-3" 49
Inc-ARRDC3-1:1 NO DATA NO DATA 5’-TGACTAAAACAATGGGGCATTT-3’ 5’-GATGGCCCAACCTACAGAGA-3’ 49
Inc-ZBTB20-1:1 intronic 1679 5’-CAAGGTTTCTGTTTTGTGTGGA-3" 5’-TTCCTTCATATTCAAACTTCACAA-3" 46
Inc-SYF2-1 intronic 777 5’-ACCACCGTTGGAGGAAACTC-3’ 5’-TAATCCACAAGCCCAAGGTC-3’ 52
Inc-TRDMT1-1:1 NO DATA NO DATA 5’-TGAAGCATTTGGATTACCAAGA-3’ 5’-GAGTCAGCACTAAAAAGGCAGA-3" 49
Inc-EXT1-1:1 intergenic  |772 5’-TGCTTTCCTCTGTGTTAGAGCA-3’ 5’-AGCCACCTCTACAGCCATGT-3" 53
Inc-GSDMC-1:2 NODATA _ [NODATA 5’-TGCAGGTTCACTGGAAATGA-3’ 5’-AGCGAAGAGTGTGGAGAACA-3’ 51
Inc-BHLHE41-2:10 NO DATA NO DATA 5’-TATGCCAACTCCACCTTTGC-3" 5’-GCTCACAGTTCTGCAGGCTTA-3" 53
Inc-GLB1L2-4:1 intergenic  |3684 5’-CCACTGGCAATCAGAGTTGTT-3’ 5’-CAGAGGCAGGTCTGCAAGAG-3’ 53

Paper and data from : https://www.nature.com/articles/srep36111#s1

GADPH from BT lab ] ] 5'-GTCTCCTCTGACTTCAACAGCG-3' 5'-ACCACCCTGTTGCTGTAGCCAA-3' 55

unvalidated

no validation
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