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Human T lymphotropic virus type 1 (HTLV-1) trans-
activator/oncoprotein, Tax, impacts a multitude of basic
cellular processes, including I-�B kinase (IKK) signaling,
DNA damage repair, and mitosis. These activities of Tax
have been implicated in leukemogenesis, but the under-
lying mechanisms remain unknown. IKK and its
upstream kinase, transforming growth factor b activated
kinase-1 (TAK1), contain ubiquitin-binding subunits,
NF-�B essential modulator (NEMO) and TAK1 binding
protein 2 (TAB2) respectively, which interact with K63-
linked polyubiquitin. On this signaling platform, auto-
phosphorylation and activation of TAK1 occurs,
followed by TAK1-catalyzed IKK phosphorylation and
activation. Here we demonstrate in vitro and in vivo
that Tax stimulates ubiquitin E2 conjugating enzyme
Ubc13:Uev1A (or Ubc13:Uev2) and ubiquitin E3 ligase
ring finger protein 8 (RNF8) to assemble long and unan-
chored K63-linked polyubiquitin for TAK1 and IKK
activation. The TAK1 so activated by Tax also promotes
JNK phosphorylation. The inappropriate activation of
RNF8 — an E3 ligase involved in DNA damage repair,
cytokinesis, and centrosome function — by Tax can
explain the pleiotropic effects of Tax on signaling
pathways.
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