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Transcription

Polymerase bound
nonspecifically to DNA

Promoter

NONZNANZNZNON

Specific binding of o to
-35 and —10 promoter sequences

() Initiation Closed-promoter complex \
INONUNONONONONONON RN O\ \J X N NNV NN

e [Llongation

Unwinding of DNA around the initiation site

) Termination Open-promoter complex
ANANANONC Ve ZNUNUNZNON AN AUV

NGNS UNONZN . NN \Y I\ \) UNUNONONON

THE CELL: AMOLECULAR APPROACH 7e, Figure 8.3 (Part 1)
2016 Sinauer Assodiates, Inc.
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Transcription
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Sigmazo: Regions

sp|POO579 |RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QwJ27|QewI27_YER
tr|AGAG85Q539 | ADAOSS
sp|Q72L95|SIGA_THET2

sp|PeO579 |RPOD_ECOLI [
sp|POA2E4 |RPOD_SALTI I
tr|Qowd27|Qewd27_YER |
tr|AGAO85Q539 | A0AOSS [IF

sp|Q72L95|SIGA_THET2

sp|PAO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QOwJ27|QewI27_YER
tr | ADAO85Q539 | AGAOSS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QewJ27|QewI27_YER
tr|AGAG85Q539 | ADAOSS
sp|Q72L95|SIGA_THET2

sp|PEO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QewJ27|QewI27_YER
tr|AGAOS5Q539 | AOAOSS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QOwJ27|QewI27_YER
tr|AGAG85Q539 | ADAOSS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QowJ27|QeWJ27_YER
tr|AGAO85Q539 | AOAOSS
sp|Q72L95 | SIGA_THET2

sp|PAO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QwJ27|QewI27_YER
tr|ABAGB5Q539 | ADAOSS

sp|Q72L95|SIGA_THET2 |
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070 Subunit: 1.2 - 2.1 nonconserved L.oo

POA2E4 |RPOD_SALTI [JEQNPQSIJIKLLVTRGKEQE) \ SO T 1QMETEMEOMEE APOZRDL LLAENTTS TRERAE ZAAROVIBISVE SE G

0 EQNPQSSIKL LVTRGKZQE VN QR T TOMILIMSIOLZE P DRRDL MLAENT T TR AAZAJQVIRSSVE SE TG

r | AGABB5Q539 | A 5 [EDQNPQSEKQLVLRGK IN b L 1QMIIMETKIIVETHPDRDL ALSDDTTIT UL AA SVESETIGR
Q72L95|SIGA_THET2 [JKKSKRKIAQAQEAQET| DZWALED nj ESEGIY EEN -

POA2E4 |RPOD_SALTI EMUMEEMET]
Q8WJ27 | QeWJ27 REQH
A0AB85Q539 | AGAOBS Re ol
p|Q72L95|STGA_THET2 bic!

POA2E4 | RPOD_SALTI |EDEDEEDGDDDAADDDNS G
| YER EREDFDE“DDD)’AFDDNSV KFSDLREQ' NERNHANAAAET VFKQ
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POA2E4 | RPOD_S,

QOwWJ27|
ABB5Q539 | ABAD
L95|SIGA_THET2

POA2E4 |
1271Q
5Q539 | ADABBS -
Q72L95|SIGA_THET2

POA2E4 |RPOD_SALTI
QOWJ27 |QOWJ27_YER
r | ABABB5Q539 | ADAB8S
Q72L95|SIGA_THET2




o70 Subunit: Subregions

unconserved loop




o70 Subunit: Flexible Linkers

sp|P579|RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27|QewJ27_YER
tr|AGA@85Q539 | AOAOSS
sp|Q72L95|SIGA_THET2

sp|PeO579 |RPOD_ECOLT [
sp|POA2E4 |RPOD_SALTI [
tr|Qowd27 |QewI27_YER
tr|A0A085Q539 | ADAGSS [

sp|Q72L95|SIGA_THET2

sp|PEO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|Qewd27|QewJ27_YER
tr|A0A085Q539 | ADAGBS
sp|Q72L95|SIGA_THET2

sp|POO579|RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|Qewd27|QewJ27_YER
tr|ABA®85Q539 | AGABSS
sp|Q72L95|SIGA_THET2

sp|POO579|RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27|QewJ27_YER
tr|AGA@85Q539 | ADAOSS
sp|Q72L95|SIGA_THET2

sp|P579|RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27|QewJ27_YER
tr|AGA@85Q539 | ADABSS
sp|Q72L95|SIGA_THET2

sp|PeO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|Qewd27|Qewi27_YER
tr|A0A085Q539 | ADAGBS

sp|PEO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QOWJ27|QewJ27_YER
tr|A0A085Q539 | ADAGBS
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sp|Q72L95|SIGA_THET2 [}




sp|POO579 |RPOD_ECOLI
sp|POA2E4 |RPOD_SALTI
tr|QOWJ27 |QOWI27_YER
tr|AGAOB5Q539 | ADAOBS
sp|Q72L95|SIGA_THET2

sp|POO579 | RPOD_ECOLI
sp| POA2E4 | RPOD_SALTI

tr|QewJ27 |QewJ27_YER
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sp|POO579 | RPOD_ECOLI
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sp|Q72L95|SIGA_THET2|f
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o70 Subunit: Conserved regions

sp|POE579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QewJ27 |QeWI27_YER
tr | AGAO85Q539 | AGAOBS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTT
tr|QewJ27 |QeWI27_YER
tr | AGAO85Q539 | AGABBS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27 |QeWJI27_YER
tr | AGAB85Q539 | AGABSS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLT
sp|POA2EA4 |RPOD_SALTI
tr|QewWJ27 |QeWI27_YER
tr | AGAO85Q539 | AGADSS
sp|Q72L95|SIGA_THET2

sp|POE579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QeWJ27 |QewWI27_YER
tr | AGA085Q539 | AGAOSS
sp|Q72L95|SIGA_THET2

sp|POE579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27 |QeWI27_YER
tr | AGAO85Q539 | AGAOBS
sp|Q72L95|SIGA_THET2

sp|POE579 |RPOD_ECOLT
sp|POA2E4 |RPOD_SALTI
tr|QewWJ27 |QeWI27_YER
tr | AGAO85Q539 | AGAOBS
sp|Q72L95|SIGA_THET2

EDEDEEDGDDDSADDDNS
EDEDEEDGDDDAADDDNS
EDEDEDE - -DDDAEDDNS

LI

REN
DLLLAENTTST]
ABIDLMLAENTTDT]
DLALSDDTTIT]

INQVQCSVAEYPEAITYLLEQYDRVEAEEARLSHELITGFVDPNAEEDLAPTATHVGSELSQEDLDDD-
INQVQCSVAEYPEAITYLLEQYDRVEAEEARLSHLITGFVDPNAEEEMAPTATHVGSELSQEDLDDD-
INQVQCSVAEYPEAITYLLEQYDRVEAGESHLSBLITGFVDPNAEEDIAPTATHVGSELSTEEMDD- -

INQVQSAIAEYPGTIPYILEQFDRVQAEELRL

EKFAELRAQYVVTRDTIKAKGRSHATAQEEILKLSEVFKQFELVPKQFDYLVNSM
EKFAELRAQYVVTRDTIKAKGHSHAAAQEEILKLSEVFKQF®LVPKQFDYLVNSM
QKFSDLREQYENARMEIKKNGENHANAAAEILKLSEVFKQFELVPKQFDYLVNNM

E
E

KFNELRGKFQNLQLAVNEFGRDSHQASEASDLVLDIFREFMLTPKQFDHLVETL

VVRAKILGSAR- -

KLCVEQCKMPRKNFITLFTGNETSDTWFNAATIAMNKPWSEKLHDVS]
KLCVEQCKMPRKNFITLFTGNETSETWFNAATAMNKPWSEKLHDV.
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c70 Subunit: region 1 and 2 non-conserved 1oop

)|RPOD_ECOLI REGNPQSEIEKLULVTRGKEBY VRDALZEDIVE
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o70 Subunit: region 2

I N N I ]
sp|PEO579 | RPOD_ECOLI aNETSDTWFNAAIAMNKPWSEKLHDVS| i GLTIEQVKDENERMSIGEAKE
sp | POA2E4 | RPOD_SALTI NETSETWFNAAIAMNKPWSEKLHDVA GLTIEQVKDINERMSIGEAKL:
tr|QOWJ27 | QOWJI27_YER"NETSDTWFNAAVAMGKPWSEKLKDVS, GLTIEQVKDHNERMSIGEAKL
tr | AGAO85Q539 | ADAO85 *NESNEEWLDKVLASDKPYVAKVREQE, SLSVERIKDHSHRMSIGEAKL:
sp|Q72L95|SIGA_THET2,

sp|POO579 |RPOD_EC]LI
sp|POA2E4 | RPOD_SA
tr|QOWJI27 |QEWI27_
tr | ABAO85Q539 | AOAd85
sp|Q72L95|SIGA_THH




c70 Subunit: region 2 - folding residues
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o670 Subunit: 2.4-3.0 linker

THR 449.F

PROM53.F

3KFSTYATWNIRQAITECIADQARTIRIPVHM:ETINK IRESIRQRINOE TPEIW - 489
cnrKFSTYATWNIRQAITiQIADQARTIRIPIHM“ETINK ISEMLIEN ‘ LA - 486

;KFSTYATWWIRQAITiSIADQARTIRIP/HM;ETINK I SEMLISM ‘ ;‘ ‘ 499
KRISFKFSTYATWWIRQAIRRETACQARTIRIPY/HMYET INKLERIE TY =% 5 296




o70 Subunit: region 3

sp|POO579 | RPOD_ECOLI
sp| POA2E4 | RPOD_SALTI
tr|QOwJ27 |QOWJI27_YER
tr|AOA85Q539 | AOAOSS
sp|Q72L95|SIGA_THET2

QUQENGREPYREELAE 1 ) , TES[RAATHD
MLEMEEETPEEVAERY - - LMPED, 1 ) , SES[RSATHD
OMLEMSE PEEWNSRY - - QMPED f

QReQEMGREPPRIEETAEN

sp| POA2E4 |RPOD_SALTI
tr|QOwJ27 |QOWI27_YER
tr|AOAO85Q539 | AOAOSS
sp|Q72L95|SIGA_THET2

sp|POO579 |RPOD_ECOLI ML=M PESWNSRY - - LMPED



o670 Subunit: region 3

Hydrophobic
face



o70 Subunit: region 3.2 - flexible linker

ISHLGREIERTTLELPL
SHLGREIERTTLELPL
SHLGREIERTTLELPL
SHLGREIERTTLELPL




o70 Subunit: region 4



o70 Subunit: region 4.2

P DNA binding side

P Hydrophobic
face

p DNA binding side




o70 Subunit: core RNP binding




Transcription: Promoters recognition

g°
4 3 2 1

C-term N-term 4.2 302423 1.2
CC—II—— IN CCIT I 7T 7T T T sl T BN

A W

J° Promoter AAAWWTWITTTNNNAAA —— (TTGACK) €TGTATAAT)

UP element -35 spacer -10

Saecker, R. and Record, M. (2011). Fournal of Molecular Biology. pp.754-771.



o70 Subunit: DNA BINDING

e Sigma binds DNA by to specific

domains: O2 and O4

o -10 element » O2

o -35element » O4



o70 Subunit: DNA BINDING

e Sigma binds DNA by to specific
domains: 02, O4 and O3

o -10 element » O2
o -35element » O4

o -10 extended » O3



o70 Subunit: -10 element recognition




070 Subunit: -10 extended recognition




o70 Subunit: -35 recognition

K419 (R379 (7408
Ra11)/ (@413

___ Downstream

Campbell, E., Muzzin, O., Chlenov, M., Sun, J., Olson, C., Weinman, O.,
Trester-Zedlitz, M. and Darst, S. (2002). Structure of the Bacterial RNA
Polymerase Promoter Specificity o Subunit. Molecular Cell, 9(3),
pp.527-539.



C-terminal domain (CTD)

: )

Alpha subunit

N-terminal domain (NTD)



Alpha subunit

Functions

1. Initiates RNAP assembly
2. Participates in promoter recognition

-Non-sequence-non-specific interactions with most promotrers

-Sequence-specific interactions with UP element containing promoters

3.  Target of a set of transcription regulator proteins




Alpha subunit: linker




Alpha subunit: N-terminal domain

Domain 1 Domain 2

C-terminal



Alpha subunit: N-terminal domain

B B )

J
ot O =P L, A oL oLPR L}0(2[#3[?3’(:)

http://www.mdpi.com/2218-273X/5/2/848/htm



Alpha-alpha interaction

Coiled-coil interaction

sp|POA7Z4|RPOA_ECOLI
tr|AGA1COW6SS5 | ARCHEA
sp|Q2FW32|RPOA_STAPHYLOCOCCUS
sp|P09562|RPOA_ZEAMAYS
3H3V_D|PDBID | SACCHAROMYCES

sp|POA7Z4|RPOA_ECOLI
tr|AGA1COW6S5 | ARCHEA
sp|Q2FW32|RPOA_STAPHYLOCOCCUS
sp|PB9562 | RPOA_ZEAMAYS
3H3V_D|PDBID | SACCHAROMYCES

sp|POA7Z4|RPOA_ECOLI
tr|AGA1COW6S5 | ARCHEA
sp|Q2FW32|RPOA_STAPHYLOCOCCUS
sp|P09562 | RPOA_ZEAMAYS
3H3V_D|PDBID|SACCHAROMYCES

sp|POA7Z4|RPOA_ECOLI
tr|AGA1COW6S5 | ARCHEA
sp|Q2FW32|RPOA_STAPHYLOCOCCUS
sp|P09562 |RPOA_ZEAMAYS
3H3V_D|PDBID | SACCHAROMYCES

sp|POA7Z4|RPOA_ECOLI

tr | ABA1COW6SS5 | ARCHEA
sp|Q2FW32|RPOA_STAPHYLOCOCCUS
sp|PB9562 |RPOA_ZEAMAYS
3H3V_D|PDBID | SACCHAROMYCES

GCAVTEVEIDG VLHEYSTKEGVQEDILEILLNL
GCAVTEVEIDG VEHEYSAIEGVQEDVIEILLNL
GAAVKYIEIEG- -VLHEFSAVDNVVEDVSTIIMNI
-----VPHEYSTIVGIEESIQEILLNL
AIDSVEVETNTTVLADEFIAHRLGLIPLQSMDIEQLEYSR

: . . x T

KGLAVRVQGKDEVILTLNKSGIGP----VTAADITHDGDVEIVKPQHVIC
KDIAVVMHGKDQAVLSLSKKGPGA -VTAGDIQVDHDIEIVNPEHVIA
KQLALKIYSEEDKTLEIDVRDEGE----VTASDITHDSDVEILNPELKIA
KEIVLRSNLYGVRDASICVKGPRY----ITAQDIILPPSVEIVDTTQPIA
DCFCEDHCDKCSVVLTLQAFGESESTTNVYSKDLVIVSNLMGRNIGHPII

* . . *

HLTDENASISMRIKVQRGRGYVPASTRIHSEEDERPIGRLLVDACYSPVE
NITGD-VELNLRLTVARGRGYQPADARREDEEETRSIGRLQLDASFSPVR
TVSKG-GHLKIRLVANKGRGYALAEQ---NNTSDLPIGVIPVDSLYSPVE
NLREP-VDFCIELQIKRDRAYHTELR KNSQDGSYPIDAVFMPVR
QDKEGNGVLICKLRKGQELKLTCVAKKGIAKEHAKWGPAAATIEFEYDPWN

-

RIAYNVEAARVEQRTDLDKLVIEMETNGTIDP
RVSYSVESARVEQRTDLDKLVLDLETNGTLDP
RVNYTVENTRVGQSSDFDKLTLDVWTNGSITP
NVNYSIFSCGNGNEK-HEILFLEIWTNGSLTP
KLKHTDYWYEQDSAKEWPQSKNCEYED- - -PP

R . B

TILAEQL
TILooqL
KIMTEHL
RNLIDLF
KAQADTF

B H

Eo>>>>




Alpha subunit: N-terminal domain

______________




Alpha-beta interaction




Alpha-beta interaction

48.A




’interaction

-beta

Alpha

N
I~
—

80



Alpha-beta’ interaction




Alpha subunit: C-terminal domain

C-terminal domain (CTD)




Nonstandar helix




Alpha subunit: C-terminal domain

(Helix-hairpin-Helix)2 domain




Alpha subunit: Nonstandar helix




Alpha subunit: Promoter recognition

rrnB P1
-60 -40 -35 -10 +1
Vs \\
,/ A+T rich N

, UP element \




Alpha subunit: Promoter recognition

RPVDDLELTV RSANCLKAEA
® o oe

Consensus
Conservation

E coli
Salmonella tiphy

Yersinia pestis
Vibrio Cholerae
Therus aquaticus













_________________________________________

,Q\ -

N-terminal N C-terminal
domain domain



Alpha subunit: interaction with CAP

| CAP site Operator lacY | lacA

RNA Polymerase

Activation Region 1 (AR1) i
Residues 156-164




Alpha subunit: interaction with CAP

Alpha determinants



205 determinant

2978487 437A
265.B\ 29514

>

287 determinant




261 determinant

-
“ N
3 ASP 258 ‘
.
1




Alpha subunit: interaction with CAP




3 and 3’ subunits: structures and functionality

Jaw

Clamp

The Fork-loop 2 (FL2)

The catalytic center

Access to the catalytic center: RNA
polymerase channels and regions
The lid and the rudder



The Jaw

Jaw
(B’Pro1150-’Asp1208)
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The Clamp

DISTANCES: BLeu481---(39.427A)---B’Ala286---(35.720A)---BPro37s
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The Fork-loop 2 (F1.2)

Fork-loop 2

(Last 11 residues of Ba7 region,

the connecting region between

Ba7 and Ba8 and the first 3 residues
of Bag)

Template DNA

Non-template DNA



The Fork-loop 2 (F1.2)

Template DNA

Non-template DNA

Fork-loop 2

(Last 11 residues of a7 region,

the connecting region between

Ba7 and Ba8 and the first 3 residues
of Bag)

Naji, Souad, et al. "Structure-function
analysis of the RNA polymerase cleft
loops elucidates initial transcription,
DNA unwinding and RNA
displacement." Nucleic acids research
36.2 (2007): 676-687.



The catalytic center




The catalytic center: Ba1o region
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The catalytic center: Ba11 and Bai4 regions
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The catalytic center: ’a11 region (Sw2)

. B’Lys334, B’Arg339 and B’Arg346
A .
g
\\ ‘o‘_.

k — ) B’Lys334 N OP2’tDNA (+1) - 2,665A
" . 3’Lys334 N OP1’tDNA (-1) - 3,240A
. "W ’Arg33g N OP1’ tDNA (+2) - 3,461A




The catalytic center: $’a12 region (’~-NADFDGD motif)
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Access to the catalytic center: RNA polymerase structural
channels and regions

e Secondary channel
e RNA exit channel
e Switchs




RNAP structural channels: Secondary channel

e Direct path for the
nucleotide substrate

e [xit for the RNA transcript
during backtracking

e Direct access to the RNAP
active center for extrinsic
factors




RNAP structural channels: Secondary-channel rim helices

e [Yai3region (C-terminal
helix) and B’a14 (N-terminal
helix)

B’lle646-B’aThr7o3
Binding of Gre-factors
which may regulate the
transcription




RNA exit channel

RNAP structural channels

Bais; region: BGly1249-BLeui2s9




RNAP structural channels: Switch 3
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RNAP structural channels: Switch 3
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The lid and the rudder

Template DNA

RNA exit channel

Non-template DNA «——

LID

-
T RNA transcript

RUDDER «////////////

Catalytic center




The lid
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The rudder
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The lid and the rudder

Toulokhonov, Innokenti, and
Robert Landick. "The role of the
lid element in transcription by E.
coli RNA polymerase." Fournal of
molecular biology 361.4 (2006):
644-658.

Non-essential role of the lid
in elongatoin



Conclusions

Regions and residues responsible for the specific binding of RNA polymerase to DNA have
been proven to be highly conserved among prokaryotic and non prokaryotic species.

It has been proven that both Sigma and Alpha subunits are responsible for the binding of
RNAP to promoter regions of the DNA. Therefore, allowing promoter dependent
transcription.

3 and 3’ subunits play the most important role in the catalytic activity of RNA polymerase.
Both Mg+ element and its interactions with R-NADFDGD motif are responsible for the

assembly of RNA transcript to the polymerase.



Bibliography

Zhang, G. (2018). Structure of the Escherichia coli RNA Polymerase &nbsp;Subunit Amino-Terminal Domain.
Heyduk, T., Heyduk, E., et al. (1996). Determinants of RNA polymerase alpha subunit for interaction with beta, beta’, and sigma subunits: hydroxyl-radical protein footprinting.

Gourse, R., Ross, W., et al. (2000). UPs and downs in bacterial transcription initiation: the role of the alpha subunit of RNA polymerase in promoter recognition.
The Cell: A Molecular Approach. (2000). 2nd ed. p.Chapter 6.

Estrem, S.,Gaal, T, et al. (1998). Identification of an UP element consensus sequence for bacterial promoters.
Gaal, T., Ross, W., Blatter, E., et al. (1996). D NA-binding determinants of the subunit of RNA polymerase: novel DNA-binding domain architecture.

Savery, N., Lloyd, G., et al. (2002). Determinants of the C-Terminal Domain of the Escherichia coli RNA Polymerase a Subunit Important for Transcription at Class | Cyclic AMP
Receptor Protein-Dependent Promoters.

Lawson, C. and Swigon, D. (2009). Catabolite activator protein (CAP): DNA binding and transcription activation.
Murakami, K. (2015). Structural Biology of Bacterial RNA Polymerase. Biomolecules, 5.
Kansara, S. (2011). Oligomerization of the E. coli Core RNA Polymerase: Formation of (a2'w)2-DNA Complexes and Regulation of the Oligomerization by Auxiliary Subunits.

Kimura, M. and Ishihama, A. (1995). Functional Map of the Alpha Subunit of Escherichia coliRNA Polymerase: Amino Acid Substitution within the Amino-terminal Assembly
Domain.



Bibliography

Campbell, E., Muzzin, O., Chlenov, M., Sun, J., Olson, C., Weinman, O., Trester-Zedlitz, M. and Darst, S. (2002). Structure of the Bacterial RNA Polymerase Promoter Specificity o
Subunit. Molecular Cell, 9(3), pp.527-539.

Darst, S., Opalka, N., Chacon, P., Polyakov, A., Richter, C.,, Zhang, G. and Wriggers, W. (2002). Conformational flexibility of bacterial RNA polymerase. Proceedings of the
National Academy of Sciences, 99(7), pp.4296-4301.

Lonetto, M., Gribskov, M. and Gross, C. (1992). The sigma 70 family: sequence conservation and evolutionary relationships. Journal of Bacteriology, 174(12), pp.3843-3849.

Finn, R. (2000). Escherichia coli RNA polymerase core and holoenzyme structures. The EMBO Journal, 19(24), pp.6833-6844.

Ederth, J., Mooney, R., Isaksson, L. and Landick, R. (2006). Functional Interplay between the Jaw Domain of Bacterial RNA Polymerase and Allele-specific Residues in the Product
RNA-binding Pocket. Journal of Molecular Biology, 356(5), pp.1163-1179.

Lane, W. and Darst, S. (2010). Molecular Evolution of Multisubunit RNA Polymerases: Structural Analysis. Journal of Molecular Biology, 395(4), pp.686-704.
Lane, W. and Darst, S. (2010). Molecular Evolution of Multisubunit RNA Polymerases: Sequence Analysis. Journal of Molecular Biology, 395(4), pp.671-685.

Naji, S., Bertero, M., Spitalny, P., Cramer, P. and Thomm, M. (2007). Structure-function analysis of the RNA polymerase cleft loops elucidates initial transcription, DNA
unwinding and RNA displacement. Nucleic Acids Research, 36(2), pp.676-687.

Toulokhonov, I. and Landick, R. (2006). The Role of the Lid Element in Transcription by E. coli RNA Polymerase. Journal of Molecular Biology, 361(4), pp.644-658



Questions

% Which is the largest subunit of RNAP?

a. Alpha
b. Beta

d. Sigma
e. bandc

% Which subunits comprises the catalytic core of RNAP?
. Alpha(2), Beta, Bela', Omega|
b.  Alpha(2), Beta, Beta, Sigma
c. Beta, Beta’, Sigma, Omega
d. Alpha(2), Beta, Beta’
e. Alpha(2), Beta, Sigma
% Which type of interaction does alpha subunit with DNA?
a.  Non-specific interactions with UP-element DNA
b.  Non-specific interactions with non-UP-element DNA
c. Sequence-specific interactions with UP-element DNA
d. Sequence-specific interactions with non-UP-element DNA



Questions

% Which structure separates the template DNA and the non-template DNA?
a. Thelid
b.  The rudder
c.  The RNA exit channel

e. The clamp

% Which structure “pinchs” the DNA strand ?
a. Therudder
b.  The RNA exit channel

d. Thelid
e. Any subunit does it, the DNA is free in the RNA polymerase

% Trough which structure does usually the RNA transcript leave the RNA polymerase?
a. The secondary channel

c¢. The main channel
d. Thejaw
e. The clamp



Questions

% Which are the DNA-binding functions related to Sigma?

a. -10 element recognition

b.  -10 element meltinng

c. -35element recognition

d. -10 element recognition and melting

B! options are correct

% Which is the most conserved region of Sigma subunit ?

a 1
b. B
c. 3
d 4

e. 2 and 4 are equally conserved
% Select the wrong afirmation about Sigma2:
a. Itis highly conserved
It is responisble for -35 element recognition
It is responsible for the -10 element recognition
It includes subregion 1.2
It takes part in the core binding

o0 =



Questions

% Which of these is not a main characteristic of Sigma70?
a. Itis a primary factor of sigma family

It recognizes DNA binding promoters

It is not the only protein of sigma family

It’s recondary structure is almost entirely helical

o0
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