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INTRODUCTION
HIV affects about 37 million people worldwide; there is
currently no cure for HIV. Once the virus has been integrated
in the genome, antiretroviral therapies (ART) begin. Aside
from common drug therapy, novel techniques are arising that
can essentially eliminate HIV from the organism. At the
molecular level, gene silencing has the power to essentially
“shut down” or “cut out” genes in our DNA that code for the
virus and therefore stop its reproduction and transmission to
other cells. The machinery discussed will include but not be
limited to CRISPR-CAS9, and short interfering RNA
(siRNA). At the cellular level, cytotherapy is designed to
transplant cells for replacement of damaged tissue and/or
cells. The mechanisms for this will include stem cells, human
embryonic stem cells (hESCs), and induced pluripotent stem
cells (iPSCs). Symptoms of HIV at the organismal level are
immense. Medical marijuana has recently been approved in
33 states for HIV/AIDS. Medical marijuana has positive
effects on those who suffer with neuropathy, lack of appetite,
nausea, vomiting, diarrhea, anxiety and/or depression. It’s
important to note these symptoms can occur from the
virus/diagnosis and/or ART drugs.

GENE SILENCING
Clustered regularly interspaced palindromic repeats
(CRISPR) and CRISPR associated protein 9 (Cas9) work
together to correct errors in a genome, downregulate genes,
and upregulate genes (Redman et al, 2016). CRISPR uses a
guide RNA (gRNA) is made that targets an HIV gene, while
Cas9 makes the cut in the genome to “knock out” the gene.
A study by Hu et al (2014) infected promonocytic cell
line U1 with HIV-1. U1 cells express the provirus in
chromosome X (contains 9,709 proviral HIV bp and 226
flanking bp) and chromosome 2 (contains 9,709 proviral HIV
bp and 467 flanking bp). In U1 cells that expressed LTR- A/B
gRNAs and Cas9 there were 2 segments in chromosome x
(only 833 bp and 670 bp) and one additional segment in
chromosome 2 (1,102 bp), concluding that gRNAs A/B
enabled Cas9 to cut out the HIV 5’-3’ LTR spanning viral
genome segment in both chromosomes (see figure 10). The
results of this study minimized toxicity while efficiently
abolishing integrated HIV-1 provirus (see figure 2).

stem cells generated from a fully differentiated cell. Stem cells
can also be collected from peripheral blood (PB)
Bone marrow transplant use hematopoietic stem cells
(HSCs) to replace blood cells. In a study by Hütter et al., (2009)
stem cells were transplanted from a donor who was homozygous
for CCR5 delta 32 (CCR5 delta32/delta32) deletion into a patient
with both acute myeloid leukemia (AML) and HIV-1 infection.
After stem cell transplantation (SCT) there was no viral rebound
and the patient discontinued ART (see figure 3).
Figure 3Treatment course
of AML and HIV-1
via PCR after SCT.

CONCLUSION
Currently, ART drugs have been able to suppress HIV
levels to non-transmissible levels. However, biomedical
research may provide a cure to HIV. Gene editing can cut
out the HIV genome from its host, or block transcription and
therefore proliferation. A stem cell transplant can replenish
one’s immune system with HIV immune CD4 T cells or
HIV-killing NK cells. Medicinal marijuana has proven to
help patients stay on their ART drug regime, improve
mood/appetite, and help those gain weight.
There is currently a HIV preventative medicine called
Pre-exposure Prophylaxis (prep) for those who are at high
risk of getting HIV. It is delivered in a pill taken once a day.
The CDC states that the pill reduces the risk of getting HIV
through sex by 99% and by 74% for shared needle use.
There is a long way to go in regulating genome
modification and the use of stem cell therapy. There are
many ethical concerns, financial/accessibility concerns, and
off target side effects of the therapies mentioned. However,
if regulated and near-perfected, both therapies can prove to
be the answer to thousands of what were once thought to be
uncurable diseases and it is safe to say that HIV-1 will soon
no longer be a life-long disease.
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Figure 2- Cutting out HIV genome from U1 Xp11.4 chromosome.

Figure 1. HIV life cycle. HIV glycoprotein 120 attaches to CD4 glycoprotein on CD4 T cells
and either it’s CXCR4 or CCR5 receptor. Reverse transcription makes DSDNA which then
is inserted into the host’s genome. The proviral sequence is transcribed and building blocks
for HIV are made. The products and viral RNA are assembled and after splicing the mature
virus buds out the host cell. Source: Life Cycle Definition. (n.d.). Retrieved from
https://aidsinfo.nih.gov/understanding-HIV-aids/glossary/1596/life-cycle.

Healthy people have about 1,100 CD4 T cells/μl. If there is
no ART , HIV depletes the body from CD4 T cells as HIV RNA
copies thrive. Clinical latency can last many years dependent on
ART. During this time, viral load is low and there’s a low risk of
transmission. When there’s under 200 CD4 T cells/μl, the person
is susceptible to Acquired immunodeficiency syndrome (AIDS)
opportunistic infections that most often leads to death.

Small interfering RNA (siRNA) targets a specific gene
and inhibits transcription. In a study done by Surabhi and
Gaynor (2002) two siRNA’s were designed to target the HIV-1
RT gene (RT1 and RT2) and tested its efficacy in replication
inhibition in MAGI cells. The MAGI cells were subjected to
either RT1, RT2, tax siRNA (control), human T cell
leukemia type 1 siRNA), and oligofectamine (a transfection
reagent used to properly transfect eukaryotic cells with
oligonucleotides and siRNA). After 6 days, the cultures were
assayed for the p24 antigen levels. Transfection of both RT1
and RT2 siRNA inhibited HIV-1 replication in MAGI cells by
>90% compared to tax siRNA or oligofectamine alone (Surabhi
and Gaynor, 2002).

CYTOTHERAPY
Cytotherapy, or cell therapy, is the transplantation of
cells to replace damaged tissue and/or cells. Stem cells can

differentiate into a variety of cell types. hESCs are
pluripotent and can give rise to any somatic cell type
(from blastocyst). iPSCs are pluripotent stem cells

MEDICAL
MARIJUANA
There are approximately 100 cannabinoids in the cannabis
plant, including tetrahydrocannabinol (THC). Cannabinoid
receptors CB1 and CB2 as well as endocannabinoid anandamide
were discovered in the body, thus, confirming the bodies
endocannabinoid system. The biological functions “relax, eat,
sleep, protect and forget” summarizes the various functions of the
endocannabinoid system (Temple, 2016).
A person with HIV (and ultimately AIDS) can experience
AIDs wasting syndrome, nerve damage (pain to the touch), fatigue
and nausea (usually related to medication), depression and anxiety.
A double-blind study done by Beal et al. (1995), randomized 139
patients experiencing AIDS related anorexia to either receive
2.5mg dronabinol (synthetic THC cannabinoid) twice a day or the
placebo. Dronabinol was associated with increased appetite in just
2-4 weeks of treatment. Improvement in mood and decreased
nausea was also significant in patients who received dronabinol.
Weight results still diverged between dronabinol and placebo
treated patients (Beal et al., 1995). After this study, the FDA
approved dronabinol, under the trademark Marinol, as a treatment
for anorexia in patients with AIDS. Medicinal marijuana has been
approved in 33 states for HIV/AIDS.
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