Old world monkey
An Old World monkey, rhesus macaques, has a resistance to herpes simplex virus (HSV) and the reason being is not known. HSV is a DNA virus that can cause disease in many other animals for various reasons. One of these reasons could be that HSV has three known receptors for attachment. HSV also has about twelve surface proteins that allow HSV entry into several kinds of cells as well as different mechanisms on how to replicate without host interference.

Since rhesus macaques seems to show resistance to HSV, rhesus cells are known to be essential for AIDS vaccination and therefore it is imperative to learn how these cells react with viral vectors. In rhesus cells it is thought that TRIM5α restricts human HIV infection that occurs early on during virus' premature stage.

Apart of the TRIM family, TRIM5α and other proteins such as TRIM19/PML, interrupt many virus' (including HSV) ability to replicate. They also are involved with cell apoptosis, development, and proliferation. Specifically, TRIM19/PML is thought to be associated with viral infection opposition and it is also induced by IFN 1, which up-regulates proteins to prevent viral replication.

The experimenters questioned if TRIM5α can cause HSV replication since both TRIM19/PML and TRIM5α are so similar and therefore, it is hypothesized that TRIM5α can inhibit viral (HSV) replication, but primarily in the early stages of infection. This also brought other questions to the table, such as, does TRIM5α reduce replication in other primates effectively as it does in rhesus macaques or is TRIM5α effective in other HSV strains?

In order to see if TRIM5α does prevent HSV replication from occurring, researchers first inserted HSV 1 and HSV2 into rhesus monkey fibroblasts and in HeLa cells, which allowed researchers to compare and contrast the resistance of viral replication in both cells. It turns out that rhesus cells showed lower replication of HSV compared to HeLa cells; this in turn directed researchers to see if it is TRIM5α that is preventing viral replication by comparing the resistance of rhesus monkey TRIM5α protein (H-R) cells and a control (H-L cells=empty vector). Both H-L cells and H-R cells were infected with HSV 1 and HSV 2 with MOIs stretched from 1PFU to 30PFU. The researchers observed that in both H-L cells and in H-R cells, HSV replication was reduced, but H-R cells seemed to reduce more. Another observation made by the researchers is that rhesus TRIM5α protein restricted HSV replication at lower MOIs but did not restrict HSV replication at higher MOIs.

Another question that came across during the experiment tested if other primates impacted the effects of HSV replication. Various primates, such as African green monkeys, squirrel monkeys, rhesus monkeys, and humans, were tested. As a result, rhesus monkeys and African green monkeys had the lowest amount of viral replication. Also, since time seems to be an issue, researchers wanted to know if TRIM5α stopped restriction at a premature stage. This was tested by again infecting H-L cells and H-R cells with HSV1 and HSV2. The two were then examined by Western blot analysis. As a result, both do restrict replication at an early stage.

One other question was also brought to the table: Does Trim5α inhibit other HSV strands from viral replication? Researchers answered this by injecting various strands of HSV into H-L cells and H-R cells. Though TRIM5α reduced HSV primarily in all of the strands tested, it was not effective as it was in other strands of HSV.

Even with all of HSV's ability to enter the cell and various mechanisms to avoid any potential risks to block replication, it still does not affect rhesus macaques. The researchers in this experiment wanted to test whether or not if a certain protein in rhesus cells (TRIM5α) correlated with the inhibition of replication of HSV. After various experiments, researchers discovered that TRIM5α did in fact help with the inhibition of HSV replication. Researchers also discovered that TRIM5α seems to only primarily reduce HSV replication in early stage of infection and not in late stage of infection. Also, TRIM5α reduces replication in other species but not as effectively as it does in rhesus cells, therefore the researchers concluded that TRIM5α is species specific.

Though the researchers were thorough in their research, some of their experiments seemed to stray away from their main goal to figure out whether TRIM5α prevents HSV replication. For instance, when researchers questioned if TRIM5α inhibited HSV replication in the cytoplasm. Some of this information did not have to be included in their results and in their discussion.
