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Funetional Analysis of the Calboxyl-Terminal
Transcription Regulation Domain of Escherichia
coli RNA Palymerase Alpha Subunit

F E & B BEX i
s B EEE
& B BN BN
B & 85 - (B5EXR®
B & & BARE B (EEEFEVRR)

— 185 —




mMXNEDOEE

The carboxy-terminal one-third of Escherichia coll RNA polymerase & subunit
plavs a key role in transcription regulation by a group of protein transcription
factors and DNA enhancer (UP) elements. The roles of individual amino acid
residues within this regulatory domain of « subunit were examined after
systematic mutagenesis of the putative contact regions (residues 258-275, and
297-298) for cAMP receptor protein (CRP). The reconstituted RNA
polymerases containing the mutant « subunits were examined for their
response to transcription activation by cAMP-CRP and the rrnBFP1 UP element.
Mutations affecting the response to CRP were located on the surface of the
putative CRP contact helix and most of these mutations also influenced the
response to the rrnB UP element. These observations raise a possibility that
the CRP contact surface is also involved in contact with the DNA UP element,
although some amino acid residues within this region play different roles in
molecular communication with CRP and the UP element. Among the amino
acid residues constituting the contact surface, Arg-265 was found to play a
major role in response to both CRP and the DNA UP element. Judging by
DNase I footprinting analysis, « mutants defective in transcription from the
CRP-dependent lacPl promoter showed decreased activity in the cooperative
binding of CRP. Likewise, mutants defective in rrnBP1 transcription showed
decreased binding to the UP element. The amino acid residues important for
contact with both CRP and DNA are conserved in the « subunits of not only
bacterial but also chloroplast RINA polymerases.

Each RNA polymerase contains two « subunits, but it is not known vet
whether one or both of the @ subunits are required in the molecular
interactions with transcription factors and DNA UP elements, and whether each
a subunit plays a different role in the interaction. To answer these questions, I
have developed a reconstitution method of the hybrid RNA polymerase
consisting of different « subunit derivatives under a defined orientation (”

oriented a~heterodimer” ). Results of in vitro transcription analysis indicated

that one C—terminal domain is sufficient to interact with CRP and rrnBFP1-UP
element, but two C-terminal domains are necessary for the full response to
transcription activation by CRP and UP element. The binding sites and
locations of two « C-terminal domains on the UP element and CRP-dependent
promoters, respectively, were determined after analysis of DNA cleavage by
hydroxyl radicals generated by Fe-BABE [(p-bromoacetamidobenzy)-EDTA -
Fe], which was conjugated to Cys—269 on one or both of the « subunits.
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HEBEER BECBIIEEHERTFOI LTS —-ThHd. KBEERNAKRY A
S—Y¥Oad 71y NOBREE, TIJBBRELANINTHEN L, o T2y b
DCEKRAAL L, BEEZBIREOIDNAEOEESBOH T, cAMP receptor
protein (CRP)ZIEUCH ETHERRTFEOHEERBMNTH S EEHIZ, UP
elementEEIENEDNAET AL M EDBHEER L TEEOEHEZ B TIEEZ
HEOZ EBMASN TV, ‘

FIT, ZOCEKRASD20D7 I/ BE—DDDAlAYTHFICER L, 3
SEOZEREY Ty FEEREL, RNARYAS—-VFIZHE#ERLT, 873 /8
BEOFHEEZFHN-, TORE., CRPIZXLATEMHILEUP elementi L AIEHEILOEL
WBETLTBD, e 7azy MBIERRFERUDNARTFEMHEERT HHAIE,
HWCEZ> TWA I ENWRBRENZ, ZOHMRIZ. ERE LOE—EEN,. EEHR
TFEORBRTFESHEEALT, A—0OHREHLLTIEEZRRLZIDTOH
TH5. Fi-, HHEERBREIL, BRP2HORNARY AT —FIZBREFINTN
BHArg-265TH 5 Z &M, ELFERITHS MR .

KT, RNARYAS—FHFD, 220872y bOBBEOEERVWET I &
ERAz, RMEBEIIIEEIZEND, BERRIC 8 ZOFENHE SN DArg-45-
AlaZRiE &, BRERTF R T2FWICHWT. SHERIZ2 DO a ZIEMRFRIT L
RNARYAS—FE2EERTEFY PFIVEFEEZBEILLZ.

HWAINIEREFRMER, EFERN IO I THR L. COBREZHAWTERER
O Lizk D, CRPEUPelementiZz W 2EZ 2T, ZOHER, WHD o
7oz b, BRBZ3BET. BHEECCERLTWS Z LML .

7z, BREOELEELTIC oY 72y hDO269LIADCysEAICE# L, Cys-
2601281 A E2FL— LT, AOODNAZEZYWT 54~
bromoacetoamidebenzylethylenediaminetetraacetic acidzZ2#8 AL T, DNA&®D
BfEHE~N T, ZORE, rmBP1 7/ O0E—4—&ECCDATOE—F — DB, TH
Y7oy bErORY I ENB e Ty MRKBEN, lacPl7OE—5 —
DBFET, WHD e RFEMLBICHKS ZEMNREN, £RCCDADHFEIT, 2 DDCRP
FAI—INEETDEE, AR—ANHIBOTHRANS 2D adMEL, B
ZWZT S ERMOEEMBIC, 2DDDOaMMIET ST EBHLMTE DTz,

INEDFRLBEOEROBREZS EIZ, a7y NOBEER A1 25 H
BETHEITL, 2200084 DRBINHOEEELRE L TEm L. RESN/ZMH
X (FEX) 13, DLEOHRICAWSNEFE, HoNAEHR, ThicEO&EHRzY
BRICEER L., TORAFE, ZNOBSEZHEZIT OO THo .

NEARRIIHEE, bROBERBEN LELOMTHEREN RSN/, T OMER
CREBENEHR RIS, BERXAVEEST TOME, EREROBRELOF
PEICDVWTRBERETESRL, FMITAIDLVWAREEZRS, BLXUOHEEILLS
RBEHEHLTWA YW L,
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