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INTRODUCTION
An overview of E. coli RNAP



Central Dogma of Molecular Biology
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Basics of E. coli RNA polymerase

CORE ENZYME HOLOENZYME

B' subunit

B subunit

o0

aCTD

al+02 homodimer
e C-terminal domain (CTD, 248-329)
e N-terminal domain (NTD, 1-235) 5
e Linker (236-247)
¢’? factor > Housekeeping genes
p + [ subunits > RNApol crab claw shape e Domain 4 -35 element (dsDNA)
e Domain 2> -10 element (ssDNA)
subunit > Non-essential role



STRUCTURE
A study of E. coli:RNAP most
relevant features



E. coli RNAP Subunits
Alpha

al + a2

329 aa (36.5 kDa)

RNAP assembly
Interactions with DNA and
transcription factors for
transcriptional regulation

1342 aa (150.4 kDa) / 1407 aa (155.0 kDa)

NTP binding
Rifampin binding site

o factor binding
DNA and RNA binding
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91 aa (10.2 kDa)

RNAP folding
ppGpp binding site 1



a subunit: Domains

aCTD (248-329)
o Arg265

a subunit CTD
3K4G 2.05A

§ ———

oNTD - Domain 2
(53-179)
o 1ahelix (H3)
e 7 antiparallel B
strand

oNTD - Domain 1 (1-52; 180-235)
e 2 helices (H1+ H3)
e 4-stranded P antiparallel sheet

Linker
(236-247)

o subunit NTD
1BDF 2.50A




o subunit: SCOP Classification

e Alpha and Beta proteins (a+b)
Class e Alpha and Beta proteins (a+b)
e All alpha proteins

e Insert subdomain of RNA polymerase
alpha subunit

e DCoH-like

e SAM domain-like

e Insert subdomain of RNA polymerase

alpha subunit
e  BP11-like subunits of RNA polymerase
e C-terminal domain of RNA polymerase
alpha subunit

Insert subdomain
1BDF A:53-178

Dimerisation domain
1BDF A:2-52, 179-232

e Insert subdomain of RNA polymerase alpha

subunit
e RNA polymerase alpha subunit dimerisation
CTD domain domain
1LB2 B:250-321 e C-terminal domain of RNA polymerase
' alpha subunit




p and || subunits
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e Two largest subunits > 80% of the total
mass of core enzyme

e Form each claw arm of the crab claw
shape of RNAP- cleft for DNA entry to
the enzyme active site

7MKP
3.41A
Chimera




p and || subunits

e Two largest subunits > 80% of the total
mass of core enzyme

e Form each claw arm of the crab claw
shape of RNAP- cleft for DNA entry to
the enzyme active site

7MKO
3.15A
Chimera




p and

Crab Claw

- Active Site

2 double-psi beta barrels (DPBB)
DPBB Acid Aspartic Triad~>
sequence motif - NADFDGDQ :
coordination of catalytic Mg®" ions
DPBB () » Basic residues: interaction

with incoming nucleotides

7MKP
3.41A
Chimera




B’ subunit - Motifs and Functions

Trigger Loop (TL) - Catalysis

NTP bound - TL closes the active site
> folds into Trigger Helices (TH) >
forms a Three-Helix Bundle (THB)
with BH - closes the active site and
increases the nucleotide addition rate
~104 by positioning the NTP substrate
for catalysis

- Translocation
> three flexible loops: B fork
loop 2, B D loop II, and B’ F-loop
- anchor module:
flexible switch 1 and 2 elements >
connects the B’ clamp domain to
the body of RNAP.



o subunit

Smallest subunit of bacterial RNAP (91
residues)

Only one DISPENSABLE for cell
growth and for in vitro transcription
activity

Proposed roles
O Response to

during the stringent
response

O Chaperone for RNAP folding

O  Protection of the DPBB domain
against various damages

4 o helices

Binds mainly to 8’
subunit DPBB
domain (contact
surface: 1.348 A)

7MKP 3.41A
Chimera




Enzyme Core Assembly
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¢’? factor- Holoenzyme

Main functions:

e Direction of RNAP catalytic core »
transcription start sites

e Initiation of dsDNA strand
separation - transcription bubble

4 domains
* 0,4
G, > -10 element + discriminator motifs

3

[ )
e 0. - ahelix > extended -10 element
[ )

G, > helix-turn-helix DNA-binding domain - 4YG2 3.70A
-35 element Chimera




Holoenzyme

o

4YG2 3.70A
Chimera




EVOLUTIONARY
CONSERVATION
She knows what happened.
She was there



Evolutionary conservation

Hypothesized to have been one of the earliest proteins
to appear.

Distinction between species by complexity of RNAP

- Bacteria bind to sigma 70
- Bacteria have only 1 RNAP

RPB 11 L )
RPB 2 B B
RPB 1 A” B’
RPB 6 K ®




Evolutionary conservation

5 regions are conserved in all domains of life

1TWCM 7MKP
S_shibatae|]2WAQ

H_sapiens|51YC Eukarya and
S_solfataricus|2PMZ Archaea
S_cerevisiae|/IWCM

Thermus

P_gingivalis|8DKC_1

F_tularensis|6WMP_1

X_oryzae|6J9E_1 RPB 11 L a2
Escherichia

P_aeruginosa|7XL3 Prokarya RPB 2 B B
B_subtilis|eWVJ 1

M_tuberculosis|7Q4U_1 RPB 1 A” B’
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1

Archaea Prokarya

Phylogenetic tree of our RNAPs



S b . b RN AP E. coli 7MKP P. gingivalis 8DKC
ubunit conservation P. ueruginosa 7XL3 B. subrilis 6WV]
T. aquaticus 1L9U Strep. coelicolor 7X74
X. oryzae 6J9E
F. tularensis 6WMP

RMSD: 0.956 RMSD: 1.052 RMSD: 0.931 RMSD: 0.902 RMSD: 0.798



*Positions based on e.coli

B subunit conservation

Positively charged aa

791 801 811 821
dGEIALGgNI IVAfMPWnGy NyEDalilSe RIVqeDvyTs

-

Strep_venezuelae|8DY9_1 | D
Strep_coelicolor|7X74_1 N
M_tuberculosis|7Q4U_1 D
B_subtilis|gWVJ_1 L
E
L
M

-

—

LV

=

T aquaticus|1L9U_1
E_coli|7MKP_1
P_aeruginosa
X_oryzae|6J9E_1 |
F_tularensis|6WMP_1 E
P_gingivalis|8DKC_1
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RMSD: 0.931

1075 1085 095 1224 1234
Consensus KmAGRHGNKG ViSklIIPVED MPyladGTPV DI i LNPLGYVP @ Consensus pvtVGyMY il K
Conservation Conservation
Strep_venezuelae|8DY9_1 ‘ MP ‘ \ Strep_venezuelae|8DY9_1 |
Strep_coelicolor|7X74_1 M Strep_coelicolor|7X74_1
M_tuberculosis|7Q4U_1 M M_tuberculosis|7Q4U_1
B_subtilis|6WVJ_1 M B_subtilis|6WVJ_1
T aquaticus|1L9U_1 M LGV T aquaticus|1L9U_1
E_coli|7MKP_1 M \ E_coli|7MKP_1
P_aeruginosa M P_aeruginosa
X_oryzae|6J9E _1 M X_oryzae|6J9E_1
F_tularensis|6WMP_1 M F_tularensis|6WMP_1
P_gingivalis|8DKC_1 M P_gingivalis|8DKC_1




*Positions based on e.coli

B’ subunit conservation

Consensus
Conservation
T_aquaticus|1L9U_1
B_subtilis|gWVJ_1

> >

AXVA0A0XA00000D0

Strep_ coellcolor|7x7
M tuberculosis|7Q4U_1

oryzae|6J9E 1
F_tularensis|6WMP_1

subt|lls|6WVJ 1
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1
M tuberculosis|7Q4U_1
E_coli|7MKP_1
P_aeruginosa
X_oryzae|6J9E_1
F_tularensis|6WMP_1
P_gingivalis|8DKC_1
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Conservation
T_aquaticus|1L9U_1
B_subtilis|6WVJ_
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1
M tuberculosis|7Q4U_1
E_coli|7MKP_1
P _aeruginosa
X_oryzae|6J9E_1
F_tularensis|6WMP_1
P_gingivalis|8DKC_1
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s E. coli 4YG2
670 conservation wds o
T. aquaticus 4XLP
_ S. venezuelae 8DY9F
F. tularensis 6WMP

M. tuberculosis 7KIF

Alpha-helix

Spacing of hydrophobic aa (loop vary
length)

TATAAT box BD

387
Consensus i EANLR VVSi AKKYTg
Conservation
S_venezuelael8DY9F
M_tuberculosis|7KIFF

T_aquaticus|4XLPF
B_subtilis|7CKQF /
E_coli|4YG2F R K K g .
F_tularensis|eWMRZ M FAKK RMSD: 1.02




Subunit conservation across life e
S. solfataricus 2PMZ
S. shibatae 2WAQ
S. cerevisiae TWCM
H. sapiens 51YC
aI U'H B B’ ®

RMSD: 1.165 RMSD: 1.039 RMSD: 1.131 RMSD: 1.207 RMSD: 1.355



Subunit conservation across life T
S. solfataricus 2PMZ
S. shibatae 2WAQ
S. cerevisiae 1TWCM
H. sapiens 51YC

61
Consensus - R iayvPimAid
Conservation
RMSD: ca
1L9UA.pdb
1WCMC.pdb

7MKPA.pdb

Structural alignment of RNAPs



RMSD: 1.207

. 7 761 771

Consensus . - ---etpvtas t1reglLtviey isahgarkg
Conservation

Escherichia

Pseudomonas

Thermus F

S_cerevisiae|[ITWCM F

H_sapiens|5IYC

S_solfataricus|2PMZ

S_shibatae|]2WAQ

Consensus

Conservation
T_aquaticus|1L9U_1
B_subtilis|6WVJ_1
Strep_venezuelae|8DY9_1

Strep_coelicolor|7X74_1
M_tuberculosis|7Q4U_1
E_coli|[7MKP_1
P_aeruginosa
X_oryzael6J9E_1
F_tularensis|6WMP_1
P_gingivalis|SDKC_1

781

uonsensus lagtralktae sgylilirriva vaqaivvriea
Conservation

Escherichia

Pseudomonas

Thermus

S_cerevisiae|]IWCM

H_sapiens|51YC

S_solfataricus|2PMZ

S_shibatae|]2WAQ

RNAP conformation



INTERACTIONS
RNAP and her friends



Between subunits - o and p (HBonds)

B subunit

b’

H Ala729

/

4YG2 3.70A

OD2 Asp728

2.363A

»

a subunit




*Positions based on e.coli

Between subunits - o and p Conservation

Gly73 Ala728

o subunit Val74 B subunit Asp729

724
Consensus sTipGVKE Consensus vgeVdAdr
Conservation Conservation
Pseudomonas Strep_venezuelae|8DY9_1
X_oryzae|6J9E_1 Strep_coelicolor|7X74_1

E_coli|]7TMKP M_tuberculosis|7Q4U_1
Strep_venezuelae|8DY9_1 B_subtilis|WVJ_1

Strep_coelicolor|7X74_1 T aquaticus|1L9U_1
M_tuberculosis|7Q4U_1 E_coli|7MKP_1
B_subtilis|eWVJ_1 P_aeruginosa
T_aquaticus|1L9U_1 X_oryzae|6J9E_1
P_gingivalis|8DKC_1 F_tularensis|6WMP_1
F_tularensis|6WMP_1 P_gingivalis|8DKC_1

O
<

ViQ
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Prokaryotes



Between subunits - f and f’ Salt Bridges | rmxps4ia

Prokaryotes

H Arg1246 i
. C 4 HARSTGpYSI
8 B subunit S osanaion = i

Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1

M _tuberculosis|7Q4U_1
B_subtilis|eWVJ_1
T_aquaticus|1L9U_1
E_coli|7MKP_1
P_aeruginosa
X_oryzae|6J9E 1
F_tularensis|6WMP__1
P_gingivalis|8DKC _1

OD1 Asp348

349
Consensus F RBRQNLLGKRVD
Conservation
T _aquaticus|1LOU 1
B_subtilis|eWVJ_1
Strep_venezuelae|8DY9 1
Strep_coelicolor|7X74_1
M _tuberculosis|7Q4U_1
E_coli[7MKP_1
P_aeruginosa
X_oryzae|6J9E 1
R . F_tularensis|6WMP_1
B’ subunit P_gingivalis|8DKC 1




Between subunits - 670 and RNAP Salt Bridges

p’ subunit 4 .

S

b
¢

H Arg275

o

OD1 Asp403

N -

-

2.309A | S — ‘

ad

~

2.378A |
~> P
OD2 Asp403

4YG2 3.70A

¢70




Between subunits - 670 and RNAP Salt Bridges

Prokaryotes
210 | Prokaryotes and Eukaryotes

Consensus Y RRVINRNN

Conservation ! - 259 269
T_aquaticus|1L9U_1 RRL I NR RL Consensus pkvpfdgg rratsdlnD]
B_subtilis|6WVJ_1 f ! ~L Conservation

Strep_venezuelae|8DY9_1 ~. E_coli[7TMKP

Strep_coelicolor|7X74_1 ' | NIR R P_aeruginosa|7XL3
M_tuberculosis|7Q4U_1 / | } R L T aquaticus|1L9U

E-SZ?LBWEE? ’ ‘L S_shibatael2WAQ
o y s o H_sapiens|5IYC
X_oryzael6J9E _1 S_solfataricus|2PMZ

F_tularensis|6WMP_1 o
P_gingivalis|8DKC 1 S_cerevisiae|1{WCM

Consensus i EANLRI /IVSiIi AKKYTg RGml
Conservation

S_venezuelae|8DY9F LLEANLRL VVSLAKR
M_tuberculosis|7KIFF LLEANLRI 'VSLAKR
T_aquaticus|4XLPF R 'VS | AKK
B_subtilis|7CKQF

E_colil4YG2F ANLRL VI | A RGLQF YDIL |
F_tularensis|eWMRZ ANLRL VV RGLHFI /0




670 - DNA negative element 4YLN 554

4yin (#0) chain 111 ACTTGACATCCCACCTCA

DNA Thimine -7
(o))

Ser389 (H)

Prokaryotes

387
Consensus | EANLR VVSi AKKkYTg
Conservation
S_venezuelae|8DY9F
M_tuberculosis|7KIFF

T_aquaticus|4XLPF
B_subtilis|7CKQF
E_colildYG2F

F _tularensis|oWMRZ




670 - DNA negative element Thr429 (H) | | 4YLNS5.5A

4yin (#0) chain 111 ACTTGACATCCCACCTCA

DNA -9
Adenine (O)

Prokaryotes

Consensus

Conservation

S_venezuelae|8DY9F

\ M_tuberculosis|7KIFF

) T _aquaticus|4XLPF

70 B_ sublilis|7CKQF

o E_colil4YG2F

F_tularensis|oWMRZ

DNA




670 - DNA negative element

4yln (#0) chain1 11 ACTTGACAITCCCACCTCACG
TATGCTATAATGTGTGCAGTCTGACGCGG

DNA -35
Thimine (O)

Thr583 (H)

Prokaryotes

Consensus
Conservation
S venezuelae|8DY9F

M_tuberculosis|7KIFF
T_aquaticus|4XLPF

4YLN 5.5A

B_subtilis|7/CKQF
E_coli|4YG2F
F _tularensis|6WMRZ




DPBB - DNA 7MKO 3.15A

Lys1065 (H)

p subunit

DNA Adenine
20 (0)



Coenzyme binding - Mg**

7MKP 3.41A

Asp462

B’ subunit

_4:405A

Prokaryotes

Consensus NADFDGDQ
Conservation
T_aquaticus|1L9U_1
B_subtilis|6WVJ_1
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1

M_tuberculosis|7Q4U_1
E_coli|7MKP_1
P_aeruginosa
X_oryzae|6J9E_1
F_tularensis|6WMP_1
P_gingivalis|3DKC_1

>r>rr>r>>>r

L e e B |
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Asp460




Active Site - Interaction between RNA and Asp Triad

B’ subunit

OD1 Asp464

-,

RNA

OD2 Asp462

H-0O3’ Residue 20

7MKO 3.15A




Active Site - Hydrophobic Interactions

\
AN
\

AN

e Brown - Hydrophobic

AN

7MKO 3.15A




Active Site - Electrostatic Interactions

7MKO 3.15A




Active Site - Electrostatic Interactions

7MKO 3.15A




Coenzyme binding - Zn*"'

B’ subunit

7MKP 3.41A




Coenzyme binding - Zn*"'

B’ subunit

Cys895

Cys888

7MKP 3.41A

Cys814




Prokaryotes *Positions based on e.coli

61 91
kKIFEGP t kD yE rGviCErCG VEVTraKVRR

Consensus
Conservation

b/ °
B Subunlt T_aquaticus|1L9U_1
B_subtilis|6WVJ_1
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1

A
wn

M_tuberculosis|7Q4U_1
E_coli|7MKP_1
P_aeruginosa
X_oryzae|6J9E_1
F_tularensis|6WMP_1
P_gingivalis|8DKC_1

L W e e W e Bt B |

im—>
mOrrOUXVXOXU

Conservation of residues 65-94
- 4 Cys residues for Zn*" binding
- Positively charged aa

Conservation of residues 814 - 898 p 1o voces
- 4 Cys residues for Zn*" binding a8 Bo1

Consensus i TrEeDCG kvRSvITCet b FGvE
Conservation

T _aquaticus|1L9U_1 R R
B_subtilis|6WVJ_1 RSAF
Strep_venezuelae|8DY9_1

Strep_coelicolor|7X74_1
M_tuberculosis|7Q4U_1
E_coli|7TMKP_1
P_aeruginosa
X_oryzae|6J9E_1

F tularen31s[b\er1P 1

XAOMI MDD 0
ANV OWNPO >
ARIDVEIHETOX

r—
AL




Inhibitor: ppGpp alarmone

B’ ppGpp Distance
L 02B | 2.736A
2. Arg362 ’ 1

i 02" | 2412A

0 ppGpp Distance
3.Arg3H | O1C | 2.26A
LA | 02D | 2.224A

4JKR 4.20A




LIMITATIONS
We are not perfect...



Resolution of the structure Size of the molecule Conflicting literature
(both EM and X-ray) and missing information

>3A




CONCLUSIONS
Take-home messages



Many relevant interactions
between subunits, ligands
and inhibitors

Complex structure,
multifunctional enzyme

The most functional
residues are evolutionarily
conserved
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MULTIPLE CHOICE?
Easy, we all want to pass BE



What is true about 670?
a.  It’s part of the region that binds DNA
b.  Is conserved among prokaryotes
c.  Also binds to subunit p’
d.  Is separated from the core enzyme after DNA binding
e.  All of the above

RNA polymerase ...
a.  Isonly conserved in Eukaryotes
b. Consists of three enzymes in Humans RNA-pol I /11 /III
c. It has low conservation among species
d.  Has a Gly triad in the alpha subunit
e.  Is made of one subunit

RNAP function is to ..
a. Transcribe DNA into RNA
b.  Replicate DNA

c. Translate RNA into proteins

d.  Actas acell cycle control

e. It does not have a determined function yet
RNAPisa..

a.  Ribosomal nucleus activating protein

b. A transcription factor

c. DNA-dependant RNA polymerase
d. A cell cycle inhibitor

e. A cancerdrug
Which statement(s) is true?
a.  The B and B’ subunit form two double psi beta barrels
(DPBB)

The alpha subunit is a homodimer
aand b are correct

The B’ subunit interacts with DNA
All of the above

pe 0 o



10.

What is the importance of Aspartic acid triad in RNAP?

a.  Isjusta conserved sequence recently discovered
b.  Helps bind Mg2+ as well as RNA and DNA

c.  There is no such sequence in the RNAP enzyme
d. It has an inhibitor purpose

e.  Generate a charge free zone in the surface of the RNAP
Which statement is correct?

a The binding sites between subunits are not conserved

b.  RNAP is a small molecule easily crystallized

c RNAP‘s core enzyme consist only of the beta claw domain

d All of them are false

e.  RNAP is a good example to prove that sequence is more important than structure
RNAP interacts with ...

a RNA, DNA, co-factors, promoters, ...

b.  Ribosomes

c.  The cell membrane

d. Only DNA

e.  Other structures to form a functional tertiary structure
What is true about the p’ subunit of E.coli RNA polymerase?

It is a small polypeptide chain made by approximately 50 amino acids

It is considered as a non-essential subunit

Together with the o subunit they create the crab claw where DNA will remain to be transcripted
It plays an important role in the nucleotide addition cycle

All of the above

at is true about E.coli RNA polymerase?

It can change its double-psi beta barrel (DPBB) conformation according to multiple interactions
It is considered as a non-essential enzyme

With only the a subunit it can create the crab claw where DNA will remain to be transcripted
It plays an important role in proliferation

All of the above
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THANK YOU
Q&A, ready, set, go!

Laura Campama, Marcel Homet, Marc Jené and Eva Escobar

STRUCTURAL BIOLOGY
01/03/2024

Universitat
Pompeu Fabra
Barcelona



EXTRA INFORMATION
But wait... there's more!



RNA elongation: NTP addition (catalysis)

Nucleophilic attack of a bound nucleoside 5'-triphosphate by the 3'-hydroxyl of
an RNA primer = incorporation of a nucleoside monophosphate into RNA and
the release of pyrophosphate

EBI Microbial Chemistry Services. EBI Metabolic Reactions Database. RNA polymerases catalyse the nucleophilic, in-line attack of a 3'-hydroxyl nucleotide on the
innermost phosphate of the RNA primer, which occurs using two-metal catalysis. Accessed February 28, 2024. Available from:
https://www.ebi.ac.uk/thornton-srv/m-csa/entry/788/#:~:text=RN A%20polymerases%20catalyse%20the%20nucleophilic,occur%20using%20two%2Dmetal%20catalysis.




RNAP Channels
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Bacterial o factors

+1
A -35 extended .10
S 1o ™ promoter DNA

GROUP 1 / /

GROUP 3
c

GROUP 4 &)

c4 DG GROUP 3 GROUP 4

B
Species  o-factor Consensus sequence Function
E. coli -35 -10
7 TTGACA 17nt TATAAT 3
TTGACA 17nt TATACT Stationary phase
GAACT 17nt TCTGAt Extracytoplasmic function
TAAAgQt 15nt GCCGATAA Motility gene
TTGAAA 15nt CCCCATNT Heat shock response
aaAAT 17nt tTGTNt Extracytoplasmic function
24 -12
TGGCAGG - 4nt -  TTGCA Nitrogen metabolism

Paget MS. Bacterial sigma factors and anti-sigma factors: structure, function and distribution. Biomolecules. 2015;5(3):1245-1265. d0i:10.3390/biom5031245



Active and inactive conformations

654 RNAP closed 654 RNAP intermediate
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Active and inactive conformations

654 RNAP closed 654 RNAP intermediate
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Active and inactive conformations

654 RNAP intermediate

5NSS 5.8A




Triad Acid binding site not on position 460 in the
alignment.

Consensus
Conservation
aquaticus|1L9U_1 ‘

subtilis|WVJ_1 |-
Strep_venezuelae|8DY9_1 }

Strep_coelicolor|7X74_1 ‘Q
M_tuberculosis|7Q4U_1 ‘?
E CO|il7MKP_1 [

Vo — Mmoo

MKDLLKFLKAQTKTEEFDAIKIALASPDMIRSWSFGEVKKPETINYRTFK

T. aquaticus has insertions in the PERDGLFCARIFGPVKDYECLCGKYKRLKHRGV ICEKCGVEVTQTKVRRE
B sequence RMGHIELASPTAHIWFLKSLPSRIGLLLDMPLRDIERVLYFESYVVIEGG
q - i MTNLERQQILTEEQYLDALEEFGDEFDAKMGAEA IQALLKSMDLEQECEQ

LREELNETNSETKRKKLTKRIKLLEAFVQSGNKPEWMILTVLPVLPPDLR

PLVPLDGGRFATSDLNDLYRRVINRNNRLKRLLDLAAPDIIVRNEKRMLQ
751

Consensus NADFDGDQMA

Conservation

EAVDALLDNGRRGRAITGSNKRPLKSLADMI KGKQGRFRQNLLGKRVDYS

GRSVITVGPYLRLHQCGLPKKMALELFKPFIYGKLELRGLATTIKAAKKM
VEREEAVVWD | LDEVIREHPVLLNRAPTLHRLGIQAFEPVLIEGKAIQLH
PLVCAAY[NADEDGDOMAVHVPLTLEAQLEARALMMSTNN I LSPANGEP | |
VPSQDVVLGLYYMTRDCVNAKGEGMVLTGPKEAERLYRSGLASLHARVKV

Escherichia A
Pseudomonas -
Mycobacterium
Thermus

mmm™m




Inhibitor: Rifampin (Antibiotic)

j 5UAC 3.80A

Consensus

Conservation
Strep_venezuelae|8DY9_1
Strep_coelicolor|7X74_1
M_tuberculosis|7Q4U_1
B_subtilis|sWVJ_1
T_aquaticus|1L9U_1
E_coli|]7MKP_1

P_aeruginosa
X_oryzae|6J9E_1
F_tularensis|6WMP_1
P_gingivalis|8DKC_1



