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ADP-ribosylation factors (ARFs) constitute a family of small monomeric
GTPases. The ARF family consists of three classes and a total of six members: class I, consisting of
ARFs 1-3; class 11, consisting of ARFs 4 and 5; and class 111, which comprises ARF6. Little is
known about the role of the class Il ARFs in membrane trafficking. Here, we generated class 1l ARF
knockout mice, and found that ARF4+/-/ARF5-/- mice showed severe tremor. Propranolol and gabapentin,
which alleviate symptoms in essential tremor patients, reduced the amplitude of the pathologic
tremor. Immunochemical studies showed that Navl.6 proteins, normally localized in axon initial
segment (AIS), was highly decreased in ARF4+/-/ARF5-/- Purkinje cell. These results indicate that
the impairment of electrophysiological properties of Purkinje cell by Navl.6 decrease is related to
the onset of pathologic tremor of essential tremor patients.
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