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The subunit-subunit contact network was studied for the Schizosaccharomyces pombe
RNA polymerase II involving small subunits Rpb6, Rpb7, Rpb8, Rpb10, Rpbl1 and Rpb12 by
far-Western blot analysis using these six small-sized subunits as probes. Taken the results
together, the subunit-subunit interaction was observed for a total of 18 (or 19) combinations. All
eight small-sized subunits exhibited binding activities to two large subunits, Rpbl and Rpb2. In
addition, bimolecular interaction was observed for the combination of Rpb3-Rpbl1. The subunit-
subunit contact within the assembled RNA polymerase was then analyzed by protein-protein cross-
linking using five species of bifunctional cross-linkers with different length and specificity. Cross-
linking was observed for a total of 19 combinations, including five combinations between small
subunits, Rpb3-Rpb10, Rpb3-Rpb11, Rpb5-Rpb6, Rpb6-Rpb7 and Rpb6-Rpb8. The results
altogether indicate that two large subunits Rpbl and Rpb2 provide a platform for assembly of
small subunits and that small subunits interact each other for limited combinations. Direct contact
of the two large subunits, Rpb1 and Rpb2, was also demonstrated by cross-linking.

Since Rpb6 makes multiple contacts with not only the two large subunits but also three
small subunits Rpb5, Rpb7 and Rpb8, Ishiguro started genetic analysis of the common subunit
Rpb6 shared by RNA polymerases I, II and III. Deletion and truncation analyses of the rpb6 gene
indicated that Rpb6 consisting of 142 amino acid residues is an essential protein for cell viability,
but the essential region is located in the carboxy (C)-terminal proximal half between residues 61-
139. After random mutagenesis, a total of 14 temperature-sensitive (Ts) mutants were isolated,
each carrying a single (or double in three cases and triple in one case) mutation. Four mutants each
carrying a single mutation in the essential region were sensitive against 6-azauracil (6AU) that
inhibits transcription elongation by depleting the intracellular pool of GTP and UTP. Both the
6AU sensitivity and Ts phenotypes of these rpb6 mutants were suppressed by over-expression of
TFIIS, a transcription elongation factor. In agreement with the genetic studies, the direct
interaction between TFIIS and RNA polymerase II was observed in vitro by pull-down assay
using a fusion form of TFIIS with glutathione S-tansferase (GST), and the mutant RNA
polymerases containing the mutant Rpb6 subunits showed reduced affinity for TFIIS. Taken
together, Ishiguro proposes that Rpb6 plays a central role in protein-protein assembly with both
the RNA polymerase II subunits and the transcription elongation factor TFIIS.



i LA R ORE

43 BUEE R Schizosaccharomyces pombeD RN AR ) A F —LILiZRpbl2* 5 12F T D12
BoOY 72z y bROERENTVSE, Zhb6DY T2y bDH L, Rpbl,
Rpb2J ¥, Rpb3&Rpbl1iZZ NENFEBEY DRNAKRY AT —ED ', p R T,
e T2y FERETT—AFY, Rpbl~3& RpblIZEBAEWDORNARY X T
— P aTEE 28 p’ LHFAOEEHREREKTEEZZON TS,

W CH BRI HDEBEIRNARY X 5 —YUDY 712y MEOMEER %,
T7 = x ALY VRN ERECRRE DO R D b DR T H Vv 1 E EER
WX DT L7, FOREE, RpblERp2VSEHEEESL, MO/MNS L T2= v b
ELEDIZDDTTY DT —LEFET ST LR, Rpb3-Rpbl0, Rpb3-Rpbl 1,
Rpb5-Rpb6, Rpb6-Rpb7 & Rpb6-Rpb8 i D EAEH 257K & 7z,

JIZ, Rpb6idRpbl, Rpb2721F T% {, RpbS, Rpb7, Rpb8& bMHAEIEH T 5 Z &
CIEE L, Rpb6IZH ¥ 2 BIEFMMBATZIT 0 72, pb6RIETDVH WA I RKE
BA BWBENT, S, Rpb6id1427 I VERPOBRAEBICNELR Y VIRV ET, £
DY EAEIIE CRBEES D 7 I BEFERE61-13912F 5 Z L 8h o 72, pb6EIE
FIEREHREL, 1 4EORERSTEREKREZ DB L. LEERAD 4 EO
B—7 3 ) EREWREERIE, GTPRUTPOMBBA Y — VERIEEL Z LI L DR
EMERHETL6 7Y I U NVICESET, REBRZMEL 6 TV I VIVEE
ML IR MER FTFISOBFMER THE S iz, 72, GSTpull-down assay
12k b, RNAKRY A5 —FUMPTFIS L ERMEIERT 5 2 &, ERIRpbezE T
RNAKY X 5 —FPUTIETFUSND BFIER THSL T e RaNiz. Ihb OfFR
P56, AEEIIRpb6ARNARY 2T —FUDOH 712y bEE LTFUISNDHEEIZ
BEEBREErRTILeRBE L.

PED Xz, TOHIOWNEIRNARY 27— EUOREE & e 1B L TER
e 7=y — 2T 20T, BEFEEROELHRILL L TOEFZHHT DD
ThbHI LR, FEEELENED. 1B, AR O—IIZEBRFEMET D B].
Mol. Biol. 12T TIZFER INTWV5,





