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ABSTRACT

Disassembly of the HIV viral core describes the rearrangement and release of capsid (CA)
from the core following entry into the host cell. In this process, while the conical shaped core
may be lost, some CA remains associated with the resulting reverse transcription (RTC) and
preintegration complexes (PIC).

What triggers release of CA from the core is unknown. Cores from virus containing mutations
in CA that show altered core stability, and release CA from the core at rates faster or slower
than wild type (WT) virus demonstrate blocks in replication during reverse transcription and
nuclear translocation. How the CA protein affects theses process is not understood, but
intrinsic stability of the core is instrumental in regulating interactions with cellular factors.
Evidence suggests that core disassembly is critical for the early steps in HIV replication and it
may regulate replication in a cell type dependent fashion.

Mutation of charged residues throughout CA results in viruses displaying altered core
stability. Regulation of charge in the core, possibly by phosphorylation of CA, is one potential
mechanism that may control core disassembly. Substitution of serine residues within CA
illustrates five viruses, including three representing the major phospho-acceptor sites (S109,
S149 and S178) that show altered replication profiles.

To explore the role of these residues in core disassembly, the present study investigated the in
vitro stability and the intracellular disassembly of the cores from these viruses. Chapter 3
describes the characterisation of viruses with mutations in CA at S41A, S109A, S146A,
S149A, S178A and T188V to analyse the effect of substitution at these sites on viral
replication. Substitution at S109, S149, S178 and T188 reduced replication competence and
altered the production of reverse transcription intermediates. S41A and S146A demonstrated

altered reverse transcription, but did not result in blocks in replication.
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Chapter 4 describes modification of an assay to examine viral core stability. Using this assay,
CA mutant viruses (S109A, S149A and S178A) demonstrated reduced in vitro stability of the
viral core in comparison with WT NL4-3 virus. Analysis of core disassembly following cell
infection (Chapter 5) could not identify defects in core disassembly inside the cell, but
suggested progressive changes occurred to viral complexes following infection.

The results in this thesis suggest that substitution in CA at S109, S149 and S178 alters in vitro

core stability in these viruses, and may impact on core disassembly during HIV replication.
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protein

millilitre(s)

murine leukaemia virus
millimetre(s)
Millimolar

mouse mammary tumour virus

moloney murine leukaemia
virus
multiplicity of infection

messenger RNA
microtubule-organising centre
molecular weight cut-off
nanogram(s)

nanometer(s)

Xii

NC
NDR
Nef
NERT

NIH
NMR
NNRTI

NPC
NRTI

nt
NTD
oD
OH

p.i.
PAGE

PBS
PBS
PCR
pl

Pl
PIC
PKC
PKR
PO,
PPT
PR
PVA
PVDF

pyk?2

Rev
RIPA

RNA
RNaseH
rpm

Asparagine

Nucleocapsid

nuclear Dbf2 related kinase
negative replication factor

natural endogenous reverse
transcription
National Institute of Health

nuclear magnetic resonance

non-nucleoside reverse
transcriptase inhibitor
nuclear pore complex
nucleoside reverse transcriptase
inhibitor

Nucleotide

amino terminal domain
optical density

hydroxyl group

Proline

post infection
polyacrylamide gel
electrophoresis
phosphate buffered saline

primer binding site
polymerase chain reaction
isoelectric point

protease inhibitor
preintegration complex
protein kinase C

RNA dependent protein kinase
Phosphate

polypurine tract

protease inhibitor

potato virus A
polyvinylidene fluoride
proline-rich tyrosine kinase 2
Glutamine

Arginine

repeat region

regulator of virion expression

radio immunoprecipitation
assay
ribonucleic acid

ribonuclease H
revolutions per minute



RRE
RT
RTC
S

<
SDS
sec
SIv
ssDNA
T
TAR

TAS

Tat
TCA
TEM

TNF
TRIMSa

ug
ML
U3 or U5
UNAIDS

uv

\

\

viv
VAPK
Vif
VLP
Vpr
Vpu
VSV-G

WHO
WT

[3H]-
dTTP

Rev response element

reverse transcriptase

reverse transcription complex
serine

less than

sodium dodecyl sulfate
second(s)

simian immunodeficiency virus
single stranded DNA
Threonine

trans-activating response
region

temperature arrested state (of
fusion)

trans-activator protein

trichloroacetic acid

transmission electron
microscopy
tumour necrosis factor

tripartite motif protein 5 alpha
microgram(s)

microlitre(s)

untranslated region (3' or 5)

Joint United Nations
Programme on AIDS
Ultraviolet

Valine

volt(s)

volume per volume
virus-associated protein kinase
virion infectivity factor
virus-like particles

viral protein R

viral protein U

vesicular stomatitis virus
glycoprotein

Tryptophan

World Health Organisation
wild type

tritiated thymidine

Xiii

greater than
equal to or greater than
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