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Rosmann Fold

GR interactions

Alignments

FAD binding proteins

Proteins inside each family also

bind NADPH

Glutathione reductase (GR)

Ferredoxin reductase (FR)

4 families

p-cresol methylhydroxylase (PCMH)

Pyruvate oxidase (PO)

upf.




Rosmann Fold GR interactions Alignments

The glutathione reductase (GR)

Dimerization domain

FAD binding domain

NADPH binding domain

upf.
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Nicotinamide

¢
A Adenosine

Image extracted from: Berkholz D, Faber H, Savvides S, Karplus P. 3DK4: Catalytic
cycle of human glutathione reductase near 1 A resolution [Internet]. RCSB PDB. 2008
[cited 16 February 2019]. Available from: https://www.rcsb.org/structure/3dk4 upf.
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Rosmann Fold GR interactions Alignments

Catalytic cycle of the GR
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Image extracted from: Berkholz D, Faber H, Savvides S, Karplus P. Catalytic Cycle of Human
Glutathione Reductase Near 1 A Resolution. / Mol Biol Mol. 2008;382(2):371-384.
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Canonical Rossmann Fold

Laurino P, Téth-Petroczy A,
Meana-Pafieda et al. An Ancient
Fingerprint Indicates the Common
Ancestry of Rossmann-Fold
Enzymes Utilizing Different
Ribose-Based Cofactors. PLOS
Biology. 2016;14(3):e1002396.

Europe P. Phaser - a "stunning" method
for solving crystal structures < Quips «
PDBe < EMBL-EBI [Internet]. Ebi.ac.uk.
2019 [cited 19 February 2019]. Available
from:
http://www.ebi.ac.uk/pdbe/quips?story=P
haser

GR interactions Alignments

Structural motifs that bind
nucleotides

6 B-strands connected by
a-helices

B-strands are hydrogen bonded
and form a B-sheet
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Introduction GR interactions Alignments

Rossmann fold core Conserved

The minimum structure necessary to bind the cofactor Phosphate binding region
GXGXXG/A or GXXXG/A

Core with small hydrophobic
amino acids

Negatively charged residue (Glu or
Asp) at the end of the second beta
strand

Positively charged residue (Arg or
5 Lys) at the beginning of the first beta
strand

upf.

Structure of a Rossmann-fold NAD(P)-binding family protein from Shigella flexneri.




FAD binding domain
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FAD’s rossmann fold core

GR interactions

Alignments
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NADPH binding domain
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NADPH’s rossmann fold core

GR interactions

Alignments

ASP 220

ILE 192

VAL 191

ARG 189

GLY 204

ALA 208
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Introduction Rosmann Fold Alignments

FAD Hbonds

SER 51

THR 156

. -
GLY 31 /

ASP 331
THR 57

THR 339

LYS 66
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Rosmann Fold

GLY 31

Alignments
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ALA 130 / SER 51 / GLU 50
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THR 517

Alignments
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LYS 66

Alignments
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THR 339

Alignments

Thr 339 \
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Introduction Rosmann Fold Alignments

ASP 331
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Hydrophobic interact

Alignments

ions FAQ
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Introduction Rosmann Fold Alignments

NADPH interactions \

ILE 198 W
« J
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ALA 195

Alignments
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Introduction Rosmann Fold

Alignments

TYR 197 - THR369

THR369
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Rosmann Fold

ARG 218

Alignments

NAD

ARG 218
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ARG 224

Alignments
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Introduction Rosmann Fold Alignments

LEU 337
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ILE 198

ILE 198
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Introduction Rosmann Fold

Glutathione interactions

Alignments

ARG 347

| ¢
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Rosmann Fold

ARG 34/

Alignments

ARG 347

Carboxyl group of
Glutathione |

~
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Introduction Rosmann Fold Alignments

CYS 58

CYS 1 (GSH 1)
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Introduction

Rosmann Fold GR interactions

Sequence alignment between species

Glu 50 Thr 57 Gly 62

Mitochondrial GR: 2, 4, 6,9
Cytosolic GR:1, 3,5, 7, 8

Gly 31 Ser51  Cys58 Cys63Lysés Purple: conserved motifs
1 Escherichia_coli -MTKHYDYIAIGGGSGRIASINRAAMYGQKCALIEAKELGGIT C 59 Red: FAD interactions
2 Caenorhabditis_elegans SGVKEFDYLVIGGGSGGIASARRAREFGVSVGLIESGRLGGT C 75 | Blue: NADPH interactions
3 Danio_rerio GSVSRFDFLVWGGGSGG| AGARRAAELGATTAVIESHRLGG]T C 94 | Green: GSSG interactions
4 Danio_rerio GSVSRFDFLVVGGGS(G| AGARRAAELGATTAVIESHRLGG]T C 63
5 Gallus_gallus MAAAAYEL LVLGEGGSGGE| AGARRAAEMGARVALVEPRRLGGTT C 60
6 Homo_sapiens GAVASYDYLVIGGGSHG| ASARRAAELGARAAVVESHKLGG]T C 119
7 Homo_sapiens GAVASYDYLVIGGGSGG| ASARRAAELGARAAVVE SHKLGG[T C 119
8 Sus_scrofa SVATSFDYLVIGGGSGG| ASARRAAELGARAAVVE SHKLGG]T C 116
9 Mus_musculus PDTSSFDYLVIGGGSGG|ASARRAAELGARAAVVESHKLGG[T C 97

CoCHlR-C) :******:*_ J-ciz b3 .I _:-ci:i:i: - pc o
GXGXXG Cys58 Cys63
FAD Rossmann fold Catalytic Cys motif
motif Ala130

1 Escherichia_coli REAIHMYGPDYGFDTTINKFNWETLIASRTAYIDRIHTSYENVLGKNNVDVIKGFARFVD 119
2 Caenorhabditis_elegans AEFIR-DHADYGFDVTLNKFDWKVIKKSRDEYIKRLNGLYESGLKGSSVEYIRGRATFAE 134
3 Danio_rerio AEYLH-DHEDYGFEGAKAHFSWQIIKHKRDAYVSRLNQIYRSNLEKGKIEFIHGYARFTD 153
4 Danio_rerio AEYLH-DHEDYGFEGAKAHFSWQIIKHKRDAYVSRLNQIYRSNLEKGKIEFTHGYARFTD 122
5 Gallus_gallus AEFIH-DHPDYGFEIPGVRFNWRTIKEKRDAYVRRLNEIYENNVAKAHIDIIRGYGKFTA 119
6 Homo_sapiens SEFMH-DHADYGFPSCEGKFNWRVIKEKRDAYVSRLNAIYQNNLTKSHIEIIRGHAAFTS 178
7 Homo_sapiens SEFMH-DHADYGFPSCEGKFNWRVIKEKRDAYVSRLNATYQNNLTKSHIEIIRGHAAFTS 178
8 Sus_scrofa SEFMH-DHVDYGFQSCESKFNWRVIKEKRDAYVSRLNTIYQNNLTKSHIEITHGHAAFTS 175
9 Mus_musculus SEFMH-DHVDYGFQSCEGKFSWHVIKQKRDAYVSRLNTIYQNNLTKSHIEIIHGYATFAD 156

- - 0 * x - 3 - . e . - - .. x -

upf.




Introduction Rosmann Fold

GR interactions

WO~V A WN

WOV A WN

Sequence alignment between species

Thr 156
Escherichia_coli A--KTLEVNGETITADHILI
Caenorhabditis_elegans D--GTVEVNGAKYRGKNTLI
Danio_rerio DPEPTVEVNGKKYTATHILIS
Danio_rerio DPEPTVEVNGKKYTATHILIS
Gallus_gallus DPEPTIEVDGQKYTAPHILI
Homo_sapiens DPKPTIEVSGKKYTAPHILI
Homo_sapiens DPKPTIEVSGKKYTAPHILI
Sus_scrofa DPQPTVEVNGKKYTAPHILI
Mus_musculus GPRPTVEVNGKKFTAPHILI

*:**‘* = . **: oK K
Ala 195
Tyr 197

Escherichia_coli YIAVELAGVINGLGAKTHLFVR
Caenorhabditis_elegans YLAVEIAGVLANLGSDTHLLIR
Danio_rerio YIAVEMAGILSTLGSKTSIIIR
Danio_rerio YIAVEMAGILSTLGSKTSIIIR
Gallus_gallus YIAVEIVGILSTLGSKSSLLIR
Homo_sapiens YIAVEMAGILSALGSKTSLMIR
Homo_sapiens YIAVEMAGILSALGSKTSLMIR
Sus_scrofa YIAVEIAGILSALGSKTSLMIR
Mus_musculus AGYLAVEIAGILSALGSKTSLMIR

XGXXA
NADPH Rossmann fold motif

GRPSHPD- - -IPGVEYGIDSDGFFALPALPERVA
GKPTIPN- - -IKGAEHGIDSDGFFDLEDLPSR
GHPSTVSEDDVPGSSLGITSDGFFELESCPKRSVI
GHPSTVSEDDVPGSSLGITSDGFFELESCPKRSVI
GRPVVPPDCEVPGASLGITSDGFFDLEELPRHS
GMPSTPHESQIPGASLGITSDGFFQLEELPGRSVI
GMPSTPHESQIPGASLGITSDGFFQLEELPGRSVI
GVPSVPPESQIPGASLGITSDGFFQLEELPSRSVI
GVPTVPHESQIPGASLGITSDGFFQLEDLPSRSVI

. X WK ROKKOKK XK * .

G

Arg218 Arg224

FDPMISETLVEVMNA--EGPQLHTNAIPK
FDKMLSDELTADMDEETNPLHLHKNTQVT
FDALISSNCTKELQN--NGIDLRKNTQVK
FDALISSNCTKELQN--NGIDLRKNTQVK
FDSLISTNCTQELEN--MGVDVWKHTQVQ
FDSMISTNCTEELEN--AGVEVLKFSQVK
FDSMISTNCTEELEN--AGVEVLKFSQVK
FDSIISSNCTEELEN--AGIEVLKYSQVK
FDSLISSNCTEELEN--AGVEVLKFTQVK

W ..
.

174
189
213
182
179
238
238
235
216

232
249
271
240
237
296
296
293
274

Mitochondrial GR: 2, 4, 6,9
Cytosolic GR:1, 3,5, 7, 8

Purple: conserved motifs
Red: FAD interactions
Blue: NADPH interactions
Green: GSSG interactions
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Introduction

Rosmann Fold

GR interactions

OO~V B WN

W oSNV A WN

Sequence alignment between species

Escherichia_coli
Caenorhabditis_elegans
Danio_rerio
Danio_rerio
Gallus_gallus
Homo_sapiens
Homo_sapiens
Sus_scrofa
Mus_musculus

Escherichia_coli
Caenorhabditis_elegans
Danio_rerio
Danio_rerio
Gallus_gallus
Homo_sapiens
Homo_sapiens
Sus_scrofa
Mus_musculus

AVVKNTDGSLTLELE------------ DGRSE

EVIKGDDGLLTIK------------ TTTGVIE

SVKKNGKGL -SITLVTKDPDDKDSQEKFDTIND
SVKKNGKGL-SITLVTKDPDDKDSQEKFDTIND
AVTKSPSGLLEVTVTSSEPGH- - -KPTVKVIRD
EVKKTLSGL - EVSMVTAVPGR - - - LPVMTMIPD
EVKKTLSGL - EVSMVTAVPGR - - - LPVMTMIPD
EVKKTSSGL-ELCMVTSVPGR- - -KPTFSTISG
EVKKTSSGL-ELQWTSVPGR---KPTTTMIPD

.

REPANDNINLEAAGVKTN
RDPLTKELNLERVGVKTD
REPNTAGLNLSQIGVKLD
REPNTAGLNLSQIGVKLD
RKPNTEELCLDRVGVKVD
RVPNTKDLSLNKLGIQTD
RVPNTKDLSLNKLGIQTD
RDPNSRGLNLSQLGIQTD
RDPNSKGLNLNKVGIQTD

. - =g

Flavin ring contact motif

Asp 331 Leu337Thr339 Arg347

EKGYIVVDKYQNTNIEGIYAVG
KSGHIIVDEYQNTSAPGILSVG
ERGHIVVDEFQNTSRPGVYAVG
ERGHIVVDEFQNTSRPGVYAVG
PHNHVVVDEFQNTTRKGIYAIG
DKGHIIVDEFQNTNVKGIYAVG
DKGHIIVDEFQNTNVKGIYAVG
DKGHITIVDEFQNTNVKGIYAVG
EKGHILVDEFQNTNVKGVYAVG

.o WO
...

2 2 K e e X
. . e

LSERLFNNKPDEHLDYSNIP
LSHRLFNGETDNKLTYENIA
LAHRLFEGKADSKVDYNNIP

LALRLFGNQQHARLDYSNIP
LAHRLFEYKEDSKLDYNNIP
LAHRLFEYKEDSKLDYNNIP
LAHRLFECKEDSKLDYDNIP
LAHRLFECKQDSKLDYDNIP

280
297
330
299
294
352
352
349
330

340
357
390
331
354
412
412
409
390

Mitochondrial GR: 2, 4, 6,9
Cytosolic GR:1, 3,5, 7, 8

Purple: conserved motifs
Red: FAD interactions
Blue: NADPH interactions
Green: GSSG interactions
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Introduction

Rosmann Fold GR interactions

OO~V B WNE

W oSNV B WN

Sequence alignment between species

Escherichia_coli
Caenorhabditis_elegans
Danio_rerio
Danio_rerio
Gallus_gallus
Homo_sapiens
Homo_sapiens
Sus_scrofa
Mus_musculus

Escherichia_coli
Caenorhabditis_elegans
Danio_rerio
Danio_rerio
Gallus_gallus
Homo_sapiens
Homo_sapiens
Sus_scrofa
Mus_musculus

TWFSHPPIGTVGLTEPQAREQYGDDQVKVYKSSFTAMYTAVTTHRQPCRMKLVCVGSEE
TWFSHPLIGTVGLTEAEAVEKYGKDEVTLYKSRFNPMLFAVTKHKEKAAMKLVCVGKDE
TWEFSHPPIGTVGLTEDEAVKTYGKDKVKVYTTSFTPMYYAITTRKSQCIMKLVCAGENE
---------------- DEAVKTYGKDKVKVYTTSFTPMYYAITTRKSQCIMKLVCAGENE
TVWFSHPPIGTVGLTEDEAISVYGKDNVKIYSTLFTPMYHAVTQRKVKCVMKLVCAGKEE
TWFSHPPIGTVGLTEDEAIHKYGIENVKTYSTSFTPMYHAVTKRKTKCVMKMVCANKEE
TWEFSHPPIGTVGLTEDEAIHKYGIENVKTYSTSFTPMYHAVTKRKTKCVMKMVCANKEE
TVWESHPPIGTVGLTEDEAICKYGKENVKIYSTTFTPMYHAVTKRKTKCVMKMVCANKEE
TVWFSHPPIGTVGLTEDEAVHKYGKDNVKIYSTAFTPMYHAVTTRKTKCVMKMVCANKEE

. % E 2 SR X . X x LR L2 AR 33 . %
. P .. . . .. . . P

Interface domain: highly conserved

KIVGIHGIGFGMDEMLQGFAVALKMGATKKDFDNTVAIHPTAAEEFVTMR------ 450
KVVGVHVFGVGSDEMLQGFAVAVTMGATKKQFDQTVAIHPTSAEELVTMRGGVKPE 473

KVWGLHMQGFGCDEMLQGFAVAVNMGATKADFDRTIATIHPTSSEELVTLR------ 500
KVWGLHMQGFGCDEMLQGFAVAVNMGATKADFDRTIATIHPTSSEELVTLR------ 425
KVVGLHMQGLGCDEMLQGFAVAIKMGATKADFDNTVAIHPTSAEELVTMR - -- - -- 464
KVVGIHMQGLGCDEMLQGFAVAVKMGATKADFDNTVAIHPTSSEELVTLR------ 522
KVWGIHMQGLGCDEMLQGFAVAVKMGATKADFDNTVAIHPTSSEELVTLR------ 522
KVWGIHMQGIGCDEMLQGFAVAVKMGATKSDFDNTVAIHPTSSEELVTLR------ 519
KVVGIHMQGIGCDEMLQGFAVAVKMGATKADFDNTVAIHPTSSEELVTLR------ 500

MO RCRCRCRCROROMOMOMOK o 80ROOK K
.

EER 2 8 o MK O e DMOROROKK o o MOK @ MOK o K
. . . « . .. . .

400
417
450
375
414
472
472
469
450

Mitochondrial GR: 2, 4, 6,9
Cytosolic GR:1, 3,5, 7, 8

Purple: conserved motifs
Red: FAD interactions
Blue: NADPH interactions
Green: GSSG interactions

upf.




Introduction Rosmann Fold GR interactions

Structural alignment between species

PDB code Species

3GRS Homo sapiens G R + FAD C h al n A
1GER Esquerichia coli

10NF Plasmodium falciparum

6DU7 Streptococcus pneumoniae

Bartonella henselae (strain

ATCC 49882 | DSM 28221 /

300H Houston 1)

6B40O Enterococcus faecalis
Vibrio parahaemolyticus RO u g h ST A M P
serotype O3:Ké6 (strain RIMD

5U10 2210633)

4DNA Rhizobium meliloti

upf.




Introduction Rosmann Fold GR interactions

Pink: a-helix lonf: P. falciparum

Structural alignment between species o, | e

6b4o: E. faecalis

FAD Rossmann fold core éger:.E' coli )
Molecular diad ulo: V. parahaemolyticus
B-sheet B-sheet 300h: B. henfela.e
1onf - - I VYDLIVIGGGSGGMAAARRAARHNAKVAL VEKSRLGGTCVNVGCVPKKIMFNAASY idna: R meliloti
3grs - -VASYDYLVIGGGSGGLASARRAAEL GARAAVVESHKLGGTCVNVGCVPKKVMUNTAVH
6du7 REYDIIAIGGGSGGIATMNRAGEHGAQAAVIEEKKLGGTCVNVGCVPKKIMWYGAQT
6bdo NAMKTYDYIVIGGGSGGIASANRAGMHGANVL L IEGNEIGGTCVNVGCVPKKVMHQASSM
1ger - - JKHYDYIAIGGGSGGIASINRAAMYGQKCAL IEAKEL GGTCVNVGCVPKKVMWHAAQT
Sulo - -ATHFDYICIGGGSGGIASANRAAMYGAKVAL IEAQDLGGTCVNVGCVPKKVMWHGAQL
306h - -SFDFDLFVIGSGSGGVRAARLAGALGKRVAIAEEYRIGGTCVIRGCVPKKLYFYASQY
4dna - -AFDYDLFVIGGGSGGVRSGRLAAAL GKKVATAEEFRYGGTCVIRGCVPKKLYVYASQF
1onf HDILE-NSRHYGFD- TKF -SFNLPLLVERRDKYIQRLNNIYRQNLSKDKVDLYEGTASF -
3grs SEFM-HDHADYGFPSCE - GKFNWRVIKEKRDAYVSRLNATYQNNL TKSHIETTRGHAAFT
6du7 AETFHQFGEDYGFK-TTDLNFDFATLRRNRESYIDRARSSYDGSFKRNGVDLIEGHAEFV
6bdo MEMMERDTAGYGFD-VEIKNFSFKQLVENREKYIDFLHGAYNRGLDSNNIERIHGYATFT]
1ger REATHMYGPDYGFD-TTINKFNWETLIASRTAYIDRIHTSYENVLGKNNVDVIKGFARFV
Sulo AEAMNLYAEDYGFD-VDVKGFDWSKLVESRQAYIGRIHQSYDRVLGNNKVNVIKGFAKFV
306h AQEF - SKSIGFGIK - YADPTFNWEKLVAAKNKEISRLEGLYREGLONSNVHIYESRAVFV
4dna AEHF - EDAAGFGWT - VGESRFDWAKLVAAKEQETARLEGL YRKGLANAGAETL DTRAELA
Molecular diad B-sheet p d
meandre upf




Introduction

Rosmann Fold

GR interactions

Structural alignment between species

lonf
3grs
6du?
6bdo
1ger
Sulo
306h
4dna

lonf
3grs
6du?
6bdo
1ger
Sulo
308h
4dna

f meandre

L---]------ E-
TIEV-S-GKKYT
TVSV-N-
TIEV|-N-GTEYT
TLEV|-N-
TVEV-N-
TLELSVTGERIS
TVKLLASGKTVT

P>l o

NILIAMGNKPVF-PP--

HILIATGGMPS

HIVIATGAHPSI-PN--
HILIATGGRPKK-LG--
HILIATGGRPSH-PD--
HILIAVGGRPTI-PN--
KILIATGAKIVS-NI--
RIVIAVGGHPSPHDA- -

LIAG

GYIAVELINVIKRL
GYIAVEMAGILSAL
GYIAVELAGVLHTH
GYIAAELAGTLHGL
GYIAVELAGVINGL
GYIAVEIAGVLHAL
GYIGVEFANIFHGL

GYIAVEFANIFHGL

GIDSYIFA
GSKTSLMI
GVKTDLFV!
GAETHWAF
GAKTHLFV
GTETHLFV
GVKTTLLH
GVKTTLIY

RGNRILRKF
RHDKVLRSF
RRDRPLRGF
RHERPLRSF
RKHAPLRSF
RKESPLRSF
RGDLILRNF

RGKEILSRF

B-sheet

-sheet

NADPH Rossmann fold core

T-PHESQIPGASLGITSDGFFQL

-VKGIENTISSDEFFNI

-IPGAELGGSSDDVFAW
-IPGEEYALDSNGFFAL
-IPGVEYGIDSDGFFAL
-IPGAEYGIDSNGFFDL,
--KGSDLCLTSNEIFDL
-LPGHELCITSNEAFDL

DPMISETLVEVMNAEGPQLHTNAI
DPMIIDTLVEVMEAEGPTLHTHSV
DYDLRQLLNDAMVAKGISIIYEAT

DOD-RRGLHAA-EEKGIRILCEDI

[B-sheet

Pink: a-helix
Yellow:
B-strand

Variable

lonf: P. falciparum

3grs: H. sapiens

6du7: P. falciparum

6b4o: E. faecalis

1ger: E. coli

5ulo: V. parahaemolyticus
300h: B. henselae

4dna: R. meliloti

Conserved

upf.




Introduction Rosmann Fold GR interactions

Structural alignment between species R

6b4o: E. faecalis

1ger: E. coli
p meandre B-sheet 5%110: V. parahaemolyticus

300h: B. henselae

lonf VVEIKKVS-DKNLSIHLS H------- DGR-IYEHFDHVIYCVGRSPDTENLKLEKLNVET 4dna: R. meliloti

3grs VKEVKKT|LS - -GLEVSMVTAVPGRLPVMT -MIPDVDCLLWAIGRVPNTKDLSLNKLGIQT

6du? PVKLEKTTD--GITIHFE-------- DGT-SHT-ASQVIWATGRRPNVKGLQLEKAGVTL

6bdo PAKIEKTAQN-EYVITFE-------- NGE-SIT-TDAVIFGTGRQPNTDQLGLENTKVAL

1ger PKAVWKNTDG-SLTLELE-------- DGR-SET-VDCLIWAIGREPANDNINLEAAGVKT

Sulo PKEVVKEADG-SLTLHLE-------- NGE-SQN- LIWAIGRHPATDAINLASTGVAT

306h VSQVQSTIEN--CYNWWLT -------- NGQ-TIC-ADRVMLATGRVPNTTGLGLERAGVKV

4dna IQSVSADADG-RRVATT--------- K-HGEIV-ADQV-LALGR-PNTNGLGLEAAGVRT

lonf N-NNYIVVDENQRTSVNNIYAVGDCCMVKFYNVQLTPVAINAGRLLADRLFL-KKTRKTN

3grs DDKGHIIVDEFQNTNVKGIYAVGDVCG- - - -KALL TPVATAAGRKLAHRLFEYKEDSKLD

6du? NERGFIQVDEYQNTVVEGIYALGDVTG- - - -EKELTPVAIKAGRTLSERLFNGKTTAKMD

6bdo DEKGYVKVDKFQNTTQNGIYAVGDVIG- - - -KIDL TPVATIAAGRRLSERLFNGQTDLYLD

1ger NEKGYIVVDKYQNTNIEGIYAVGDNTG- - - -AVEL TPVAVAAGRRLSERLFNNKPDEHLD

Sulo NEKGYIKVDEYQETNVKGIYCVYGDIME- - -GGIELTPVAVKAGRQLSERLFNNKPNAKMD

300h NEFGAVVVDEKMTTNVSHIWAVGDVTG- - - -HIQLTPVAIHDAMCFVKNAF-E-T--TPD

4dna NELGAIIVDAFSRTSTPGIYALGDVTD- - - -RVQLTPVAIHEA-CFIETEYKNNP-TSPD

Variable Conserved

upf.




Introduction Rosmann Fold GR interactions

Pink: a-helix lonf: P. falciparum

Structural alignment between species o, | e

6b4o: E. faecalis

. 1ger: E. coli
Interface domain Sulo: V. parahaemolyticus
— 300h: B. henselae
lonf YKLIP IGTIGLSEEAAIQIYGKENVKIYESKFTNLFFSVYDIEPELKEKTYL 4dna: R. meliloti
3grs YNNIP IGTVGLTEDEAIHKYGIENVKTYSTSFTPMYHAVT|-K - - -RKTKCVM
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Structural superimpostition between species

Doing cluster analysis...

Cluster:
See file
Cluster:
See file
Cluster:
See file
Cluster:
See file
Cluster:
See file
Cluster:
See file
Cluster:
See file
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5 ( 300h &
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6 ( lonf &
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especies.7 for

5ulo ) Sc 9.45 RMS 0.75 Len 449 nfit 447
the alignment and transformations
1ger 5ulo ) Sc 9.67 RMS 0.80 Len 450 nfit 447
the alignment and transformations
6bdo 1ger 5ulo ) Sc 9.62 RMS 0.82 Len 450 nfit 443
the alignment and transformations
6du7 6b4o 1ger 5ulo ) Sc 9.37 RMS 0.90 Len 465 nfit 442
the alignment and transformations
4dna ) Sc 8.80 RMS 0.81 Len 462 nfit 437
the alignment and transformations
3grs 6du7 6b4o iger Sulo ) Sc 9.14 RMS ©0.98 Len 471 nfit 420
the alignment and transformations
3grs 6du7 6b4do 1ger Sulo & 306h 4dna ) Sc 9.05 RMS  1.03 Len 477 nfit 465

the alignment and

transformations

PDB

Chain
code

Colour

Species

A 1onf

Dark blue

Plasmodium falciparum

B 3grs

Light blue

Homo sapiens

C 6du7

Turquoise

Plasmodium falciparum

D 6b4o

Light green

Enterococcus faecalis

E 1ger Green Esquerichia coli
F 5u1o Yellow Vibrio parahaemolyticus
G 300h Orange Bartonella henselae

H 4dna

Red

Rhizobium meliloti

upf.




Introduction Rosmann Fold GR interactions

Overall similar
structure

/\

More Changes in
changes in the

the loops Terminal
sites

Human structure
has bigger loops

upf.







Introduction

Rosmann Fold

GR interactions

Catalytic cycle structural superimposition on human GR

Homo sapiens

PDB Ligands/
code cofactors

3DK9 FAD

3DKS8 FAD GSH

3DK4 FAD NDP GSH
3DJJ) FAD NDP

Changes in the
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backbone

upf.




Introduction Rosmann Fold GR interactions

Catalytic cycle structural superimposition on human GR

PDB Ligands/
code cofactors

3DK9 FAD
3DK8 FAD GSH

3DK4 FAD NDP GSH
3DJJ FAD NDP

Color
chain

Grey
Pink

Orange

Blue
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CYS 58 - GYS 63
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TYR197 - ILE198
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PEM questions

1. Which molecule binds to glutathione reductase? 4.  The conserved motifs on the Rossmann fold are:
a. NADPH 1.  AXXhXR
b.  Glutathione 2. HXXPXXC
c. The two previous 3. CVXTA
d. FAD 4. GXGXXG
e. All of the above a. 1,2,3
2. The Rossmann fold: b. 1,3
a. Binds nucleotides c. 2,4
b.  Binds gutathione d. 1,2,3,4
C. Binds peptides e. 4

d. Binds steroids 5.  Which of these are FAD binding proteins?
e.  All of the above a.  glutathione reductase
3.  Which amino acid interacts with the NADPH, pushing it b. Ferredoxin reductase
against the FAD? C. p-cresol methylhydroxylase
a. Cysé63 d. Pyruvate oxidase
b. Cys58 e. all of the above
c. Tyr197
d. Gly 31
e. Glu50

upf.
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PEM questions

6.  Conserved characteristics of the Rossmann fold core are 8.  Which of the following domains are present in the
1. Phosphate binding region GXGXXG or glutathione reductase:
GXXXG/A a. FAD domain
2. Core with small hydrophobic amino acids b. NAD domain
3.  Negatively charged residue (Glu or Asp) at ¢c. aand b are correct
the end of the second beta strand d. Interface domain
4, Positively charged residue (Arg or Lys) at e. All of the above
the beginning of the first beta strand 9.  Which aminoacid makes a Van der Waals contact with the
b. 1,2,3 glutathione?
C. 1,3 a. Cystein 63
d. 2,4 b. Glycine
e. 1,2,3,4 c. Threonine
f. 4 d. Cystein 58
7. Which of the following residues are conserved in the e.  None of the above
catalytic disulphide site of the Glutathione reductase? 10.  The Rossmann fold core is formed by:
a. Cys 63 a. Bap
b. Cys 53 b.  Two consecutive a helices
¢. aandb are correct c. aand b are correct
d. Arg?218 d. B-meander
e. all of the above e.  None of the above
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