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Abstract Strategy Perform Comparison Identification of a Novel VPR Interacting Protein
The identification of virus-host protein-protein interactions has
emerged as a powerful tool to characterize the mechanisms by
which viruses evade and usurp host cellular pathways. We
previously described a highly successful analysis of HIV-human
protein-protein interactions through affinity purification and mass
spectrometry (AP-MS) analyses of cell lines expressing affinity-
tagged HIV proteins. Here, we demonstrate the power of
applying deep coverage, quantitative analysis of HIV-human
protein-protein interactions over a time course of infection using
a novel hybrid instrument, Thermo ScientificTM Orbitrap FusionTM

mass spectrometer, based on mass resolving quadrupole,
Orbitrap, collision cell, linear ion trap (Q-OT-qIT) architecture.
Clustering time-dependent quantitative interaction profiles rapidly
separated specific and non-specific interactions and identified
novel protein-protein interactions that were not identified in
previous studies.
Background

We previously reported on a comprehensive analysis of HIV-
human protein-protein interactions, derived from affinity
purification of individually expressed, tagged HIV proteins from
human cell lines and LC-MS/MS analysis of eluates.

HIV ∆VIF

Jurkats stably 
transfected with 
tagged VIF
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Reverse transcription (6-12h)

Host genome integration (8-20h)

Virus release (20-30h)

Infection

Jurkat cells stably transfected with 2xStrep/3xFLAG-tagged HIV
proteins were infected with HIV deletion strains lacking the
corresponding HIV protein. Infected cells were harvested at 4
time points through the HIV replication life cycle and subjected to
affinity purification mass spectrometry (AP-MS) analysis (above,
right). This analysis was performed for 3 HIV proteins: VIF, VPU,
and VPR.
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AP-MS samples were analyzed on two types of instrumentation:
1) a new Orbitrap Fusion MS system with a Q-OT-qIT
architecture, and 2) an Orbitrap Elite with IT-OT architecture.

Raw data were analyzed with both the Protein Prospector
algorithm and the MaxQuant algorithm in order to compare data
from the two instruments and to obtain label-free MS1 precursor
quantification for downstream analysis.

The Orbitrap Fusion MS increased protein and peptide
identifications significantly. The increase in identifications was
most clearly impacted by a significantly increased scan rate
realized by mass selection with the quadrupole and
parallelization of mass analysis and injection of the subsequent
precursor.
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Using MS1 precursor quantification and hierarchical clustering,
most known VPR interacting proteins fell within a cluster of
proteins that were most abundant at 8h.

Whereas the majority of proteins increased over time in the
infection (above, right), nearly all known VPR interacting proteins
were observed to be most abundant at 8h (above, left).

Time Point Clustering

Cytoscape network of proteins 
in the VPR cluster highlighting 
those identified in Jager et al.

Time point clustering identified an unknown VPR-interacting
protein, CEP78, that was observed to have a time point
abundance profile similar to that of knock VPR-interacting
proteins. It was also abundantly detected in VPR AP-MS of
uninfected cells. Interestingly, CEP78 was also found to be
significantly ubiquitinated in a global ubiquitination analysis of
HIV-infected Jurkat cells.

Global Ub Analysis of HIV

Summary

References and Acknowledgements

Analysis of dynamic protein-protein interactions that shape the
HIV-human interface have been analyzed using an AP-MS
strategy combined with a new mass spectrometry design that
significantly increased sensitivity and resulted in more than two-
fold increases in protein identifications. Clustering by abundance
of prey proteins purified in various time points of HIV infection
revealed profiles that rapidly separated specific from non-specific
interactions. This analysis identified more than 75% of human
proteins determined to specifically interact with the HIV protein
VPR in a previous systematic analysis of HIV-human interactions.
In addition, this analysis identified a novel VPR-interacting
protein that was also observed to have a strong ubiquitination
response in HIV infection.
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architecture, and 2) an Orbitrap Elite with IT-OT architecture.

Raw data were analyzed with both the Protein Prospector
algorithm and the MaxQuant algorithm in order to compare data
from the two instruments and to obtain label-free MS1 precursor
quantification for downstream analysis.
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realized by mass selection with the quadrupole and
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