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IV-1 can infect host target cells by both cell-free viral infection and cell-to-cell transmission of the virus. In cell-free viral

infection, free virus is exposed to cellular, immunological and drug barriers, so infection efficiency is low and drug sensitivity is
high. In cell-to-cell transmission, virus is transmitted directly from cell to cell, shielded from most of the barriers. Thus, the infection
efficiency is much higher and drug sensitivity is lower. Importantly, HIV spreads in vivo mainly by cell-to-cell transmission. In
contrast to cell-free viral infection, the mechanism of cell-to-cell transmission of HIV-1 is much less understood. At present, there
is no drug to cure AIDS and no vaccine to prevent HIV infection. Viral mutation, viral latency, epitope specificity/accessibility and
mechanism of cell-to-cell viral transmission all contribute to difficulties in prevention and cure. Mitochondria have long been known
to be essential organelles. In addition to providing metabolic energy, they are involved in many cellular signaling pathways, including
host innate immunity, apoptosis, autophagy and aging. We used live-cell, real-time fluorescence imaging of co-cultures of HIV-1-
infected T cells and uninfected target cells to investigate the role of mitochondria in cell-to-cell HIV transmission. We discovered
that mitochondria of HIV-infected cells carrying the virus enter uninfected target cells, mediate cell-to-cell HIV-1 transmission and
viral spread. Our results show that human mitochondria serve as HIV-1 reservoirs and carriers and move from infected cells to target
cells. Furthermore, we discovered for the first time that cell-free mitochondria purified from HIV-1-infected cells are infectious.
These results offer new insights into the mechanisms of cell-to-cell transmission of HIV-1 as well as identify mitochondria as new
host targets for viral infection and therapeutic development.
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