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Figure 2. TRAMP Polyadenylates an RNA Substrate

TRAMP samples were copurified with Mtr4p-TAP following wash-
ing at 150 mM NaCl. Mtr4p, Trf4p, Trp5p, and Air2p samples were
isolated by purification of the corresponding TAP-tagged proteins
following washing at 500 mM NaCl. RNA products were separated
by polyacrylamide gel electrophoresis and detected by autoradiog-
raphy. Incubation times are in minutes at 30°C.
(A–C) The 37 nt RNA substrate is a 5# end labeled, 37 nt transcript
from the pBS polylinker. (A) Transcript incubated with TRAMP in



An Activating Complex for the Exosome
717
Figure 3. The TRAMP Complex Stimulates
RNA Degradation by the Exosome

The exosome was copurified with Csl4p-TAP
following washing with 500 mM NaCl.
TRAMP was copurified with Mtr4p-TAP,
Trf4p-TAP, or Air2p-TAP at 150 mM NaCl. The
individual proteins were purified following
dissociation of the TRAMP complex by
washing with 500 mM NaCl. All reactions
contain 1 mM ATP. Products were separated
on 12% polyacrylamide gels. Incubation
times are in minutes at 30°C.
(A) The 37 nt RNA substrate was incubated
with TRAMP copurified with Mtr4p-TAP and/
or the exosome. Major degradation interme-
diates produced by the exosome in the ab-
sence of TRAMP are indicated with an as-
terisk.
(B) The 110 nt pre-tRNA substrate was incu-
bated with the exosome and/or TRAMP as
indicated.
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Figure 7. Model for the Roles of the TRAMP Complex in RNA Degradation

The TRAMP complex interacts with RNAs or RNP complexes, making them targets for degradation. In the case of defective pre-tRNAs, this
might involve direct binding to the RNA; however, on most substrates, we envisage that this will primarily be via protein:protein interactions.
In either case, the zinc finger domains of Air2p might be involved in substrate binding. The RNA is then polyadenylated by Trf4p. Exosome
recruitment and activation then requires the intact TRAMP complex. The activated exosome then rapidly deadenylates the RNA and can
penetrate into regions of stable structure. We anticipate that Mtr4p is important for dissociation or remodeling of stable RNP structures to
allow passage of the exosome.
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