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Clonatge del “target” d'interes

U3N 3’

PA1169

5’ L2055H

U3N 5’-CGCATATGAAACGCAGGAGTGTGCTCTTG-3’
L2055H 5-TTCTAAGCTTTCAGATATTGGTGCTCGC-3’

PCR
U44N-L2055H

3000
2000
1500

1000
750

500

U44N

5!

PA1169

ADN
genomic

PCR
U3N-L2055H

3!

L2055H

U44N 5’-GAACCCATATGGCAATGACTCG-3'
L2055H 5-TTCTAAGCTTTCAGATATTGGTGCTCGC-3’



Esquema Procés Resolucié Estructural per CRX

Producci6 | purificacié en gran escala

Clonatge:

Produccio:

Sobreexpressio:

pET 28a
E. coli BL21 DE3
IPTG 0.1 mM (OD: 0.3-0.5)

16 hours at 18°C

20mM Kpi,0.5M NaCl, pH7.4

Purificacio: IMAC: (10-300mM Imid),
SEC: S200, 20mM Kpi,
150 mM NacCl, pH7
\

U44N 3’
5 L2055H
U44N 5-GAACCCATATGGCAATGACTCG-3'
L2055H 5 -TTCTAAGCTTTCAGATATTGGTGCTCGC-3’
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i R The conditions for the manual cristalyzation are:
-LMB1_A5 (CS-l, 5) Cl,Mg 0.05M
-LMB1_F10 (CS-lI, 22) PEG 3350 10% Buffer 1drop
-LMB1_F11 (CS-I, 23) Hepes 7.5pH 0.1M
Purified protein (15mg/ml ) 1drop
"LMB1_G5 (CS-ll, 29) Time: 10 - 20 days
-LMB4_B3 (GS PEG 6K, C3) Cell parameters: P(2/2,) 2,2,

-LMB4_D2 (GS MPD, C2) 500 090 a: 43.01 b: 116.51 c: 132.55 a:90
'90 g:

-LMB13_H1 (Index, 85)
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Esquema Procés Resolucié Estructural per CRX Tragat i refinament de l'estructura
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Table 1 Data collection and structural refinement statistics for LOXpa

Data collection statistics

Space group P2,2,2

Unit Cell parameters a, b, ¢ (A) 132.7, 116.0, 42.6

Resolution (A) 20— 1.75(1.81 1.75)
Unique reflections 66015 (6460)
Completeness (%) 97.9 (97.0)

Roym (%0) 9.1 (63.0)

<I/ol> 10.7 (2.5)
Redundancy 3.9(3.5)

Model refinement statistics

10% PEG 3350

Resolution 20-1.75(1.79 1.75) 0.05M MgCI2
0.1M Hepes pH 7.5
No. of reflections 62559 (4440)
Free reflections 3322 (243)
Rcryst (%) 19-2 (25.7)
Riree (%) 23.3(29.3)

No. residues 636
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Oxidoreductases
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Oxidoreductases Les espéecies ROS

Table 1. Examples of Redox-Regulated Proteins
Type of Protein Protein
Transcription Factor c-Jun/c-Fos 2 :'G ' f/*q

Kinase

Phosphatases LMW-PTPs

lon Channels Ryanodine receptors

Other

( |
OhrR Signal Global changes in
Hsf transduction gene expression

Proliferation Lifespar}
determinants

Nrf-2/Keap-1

Bach1 ‘ Plasma membrane

JNK
Extension of Murine Life Span by Overexpression of
Sty1 (Spct, Phh1) . gatalase Tgrgeted to Mitochondria
amuel E. Schriner, et al.
e L Science 308, 1909 (2005):
IKKbeta AYAAAS DOI: 10.1126/science.1106653

PKA RI (regulatory subunit)
PKA C (catalytic subunit)

Src tyrosine kinase

PTEN
Cdc25C
PTP1B

Trx 1
K(ATP) channels (ATP-sensitive
potassium channels)
Serotonin N-acetyl transferase
RNase H1
GAPDH

GSH

SUMO E1 subunit Uba2/

E2-conjugating enzyme Ubcg december 2002 . volume 3 no 12 . nature immunology

H,O, actua com a missatger 221 (i amplificador!)

Molecular Cell 26, April 13, 2007 en el cancer de mama



Catalases

Families estructurals de catalases

Clade 2

555 bacterial, archaebacterial
and fungal incl.

PVC -naDPH
HPI] His-IV heme d

Clade 3

68 bacterial incl.

Clade 1
19 bacterial incl.

- NADPH
CatF His-IV heme b 99

100 83

67 plant and 1 algal

i MLC +nNADPH

PMC His-lil heme b

- NADPH
HPC His-lll heme b

45 eukaryote and
archaebacterial incl.

EECC: + NADPH

His-lll heme b

N,C-trunc,,
R=2.8A
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Mecanisme catalitic de les catalases
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Mecanisme catalitic de les catalases

Estat intermedi d'un enzim?

Estat “‘A”

Estat “X”

Estat “B”
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Catalases

Cpd I: estat intermediari de la reaccio
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Catalases Cpd I: estat intermediari de la reaccio

OH o)
1.79 (1.82) DFT 1.70 (1.72) DFT
Fe 182/1.90 X-Ray Fe 1.72/1.75 X-ray
+ radical proteina + radical porfirina

Alfonso-Prieto M et al. The Structures and Electronic Configuration of Compound | Intermediates of
Helicobacter pylori and Penicillium vitale Catalases Determined by X-ray Crystallography and QM/MM

Density Functional Theory Calculations. J Am Chem Soc. 2007 Apr 11;129(14):4193-4205.



Catalases Canals d'accés al centre actiu

239

Farye?

%

207

Vallh%

Phezl’

&
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Un mutant inactiu (H128N) de la catalasa HPIIl, ens va
permetre obtenir un complexe amb H,O, directament

Melik-Adamyan W, Bravo J, Carpena X, Switala J, Mate MJ, Fita |, Loewen PC. Substrate flow in catalases deduced from
the crystal structures of active site variants of HPII from Escherichia coli. Proteins. 2001 Aug 15;44(3):270-81.
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Oxidoreductases

Es creu que el H,O, pot tenir un efecte activador del sistema inmunitari
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of multidrug-resistant strains of Mycobacterium tuberculosis has resulted in several recent fatal outbreaks in the United States”. Isonicotink
(isomiazid, INH} forms the core of antituberculosis regimens; however, clinical isolates that are resistant to INH show reduced catalase acti'
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Catalasa-Peroxidases (KatG)

Dianes de l'isoniazida

DIANES DE L'ISONIAZIDA

Met155 34 )

@ Phe149
. 25 ,’,
T :

sl' Lys165
HN
Ne194NH ~___ %
29 kY 26
> 2.9‘,NH2——~‘-“
Thr196 o b
H..._ 32 g
P o
___?;?..HN".:em j llegs
l.euw?lf 32 3‘\ \ i
NH- 32 o, Ser®
/"3
34 28+

Thr17 ¥ 8/
\]/0 £ :
(8]
OH \
Ser2 l]—/ adenine 7'3/‘\"‘ i

Rozwarski et al. Science 279, 98-102 (1998)

Glu111°

/322

Asp27901  HOH.. 277
826

His30

\ap27002 L S277 0 Thea

Glycerol F goH .-

Serag®%
2.72

Adenosine-PO,

A

Asp199__?-93

“HO _Po,PO,
271/

o 7255 oC + oF

\\r—'/d helix dipole
Glycerol

o

Argyrou et. al. Nat Struct & Mol Biol 13, 408 - 413 (2006)



Catalasa-Peroxidases (KatG)

Oxidoreductases

[ Modata ¢/ )
% de MDRTB entre els nous casos de TB 1994-2007 I

> 2B infectat (1/3°2 part de la poblacido mundial)

2007 Nous MDRTB

India 131.000
China 112.000
Russian Fed. 43.000
S. Africa 16.000
Bangladesh 15.000

poB

Mutation

G->A pos 944, 5315N
G->A pos 836, G279D
G->A pos 946, R316Q
A-=C pos 70, T324P
C->T pos 1350, S531L
A->G pos 1335, H526D
A-=T pos 1305, D516V

S315T es troba en ~50% de
les soques resistents a INH

embB

pncA

karg"
gyrA®

C-=G pos 1334, H526D
C->G pos 1350, S531L
C-=A pos 1273, F505L
T-=C pos 1290, L511P
C->A pos 1295, Q513K
A-=G pos 917, M306l
G-=A pos 919, M306l
A-=C pos 917, M306L
A-=C pos 957, Y3195
G-=A pos 949, M316l
G-=C pos 919, M306l
C-=T pos 195, 5655
A-=C pos 535, 5178R
A-=C pos 35, D12A

Del C pos 344, STOP116
Del G pos 166, STOP116
Ins G pos 234, STOP126
Ins G pos 394, Frameshift
T-=C pos 104, L34P
G-==C pos 357, W119C
G-=C pos 481, A160P
CTG->CGG pos 463

No mutations observed

WHO, 2007 Stavrum R. et al. PLoS. V4, 2: 4540 (2009)



Plegament peroxidasa

Catalasa-Peroxidases (KatG)

Peroxidasa CCP

Cat-Px KatG

Catalasa HPII



Catalasa-Peroxidases (KatG) Plegament peroxidasa

Superfamilia de les peroxidases de plantes
[ -Classe |: bacterial origin (CCP, APX, KatG)

¢ -Classe Il: fungal secreted (LiP, ARP)

. -Classe lll: plant secreted (HRP, PNP)




Caracteristiques Estructurals: (1) triple adducte

Catalasa-Peroxidases (KatG)

4492.2 Da
6582.2 Da
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Donald LJ, Krokhin OV, Duckworth HW, Wiseman B, Deemagarn T, Singh R, Switala J, Carpena X. et. al. J Mol Biol 327, 475 - 489 (2003)

Carpena X, Fita |, Loewen PC. J Biol Chem. 2003 Sep 12,278(37):35687-92..



Catalasa-Peroxidases (KatG) Caracteristiques Estructurals: (2) arginina mobil

Carpena X. et. al. J Mol Biol 327, 475 - 489 (2003)



Catalasa-Peroxidases (KatG) Caracteristiques Estructurals: (3) Trp reactiu

o,

.-:-'li-‘.'ﬁwj?uﬂnl"._ -

Deemagarn T, Carpena X et al. J Mol Biol. 2005 Jan 7;345(1):21-
8



Catalasa-Peroxidases (KatG) Cicle catalitic de KatG

e oxidactd
H0, H,0
/ 0
—Fe— —Fe

| My, |
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|
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Catalasa-Peroxidases (KatG) Cicle catalitic de KatG

KatG-CpdI*

Carpena X, Wiseman B, Deemagarn T, Singh R, Switala J, Ivancich A, Fita I, Loewen PC. A molecular switch and electronic
circuit modulate catalase activity in catalase-peroxidases. EMBO Rep. 2005 Dec;6(12):1156-62.



Catalasa-Peroxidases (KatG) Cicle catalitic de KatG

E_r_pxidase catalase
.}c,"nlll ;.f}/ﬁ"-.lv\
;(1@)\_/ (28)}

0 ’/.- I'| %-JII

4, Ativity

‘.A’

Met*-Tyr-Trp Met*-Tyr-Trp

I T

4\"\\

Vidossich P, Alfonso-Prieto M, Carpena X, Loewen PC, Fita |, Rovira

Singh et al. Catalase-peroxidases (KatG) exhibit NADH oxidase
C,. Versatility of the Electronic Structure of Compound | in Catalase-

activity. J Biol Chem. 2004 Oct 8;279(41):43098-106
Peroxidases. J Am Chem Soc. 2007 Nov 7, 129 (44) 13436-13446



Catalasa-Peroxidases (KatG) Cicle catalitic de KatG

100

90
80
70

60
Tyr-O(-)

(%) 50

40
30
20
10

pH distribution of BpKatG (%)
4.5 5.6 6.5 7.5 8.5
Arg-Ycont <10 30 50 75 100
Arg-Rcons >90 70 50 25 0

s

Carpena X et al. Roles for Arg426 and Trp111 in the modulation of NADH oxidase activity of the catalase-peroxidase KatG
from Burkholderia pseudomallei inferred from pH-induced structural changes. Biochemistry. 2006 Apr 25;45(16):5171-9.




Catalasa-Peroxidases (KatG) Cicle catalitic de KatG

Deemagarn T, Carpena X et al. J Mol Biol. 2005 Jan 7;345(1):21-8 Carpena X. et. al. Biochemistry. 2006 Apr 25;45(16):5171-9.



Catalasa-Peroxidases (KatG)

Cicle catalitic de KatG

H,O

Peroxidase

[ Argout® Arg"® a |l
OH So
® | ® |
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i i
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o I 2
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p
Loewen PC, Carpena X, Vidossich P, Fita I, Rovira C. J Am Chem Soc. 2014 May 21;136(20):7249-52
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Catalasa-Peroxidases (KatG)

Rol de KatG en tuberculosi

H,N-NH/

Isoniazid

KatG actua com a
activador d'INH

Cc=0

Argyrou et. al. Nat Struct & Mol Biol 13, 408 - 413

f - N asze
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INH-NADH és el compost
veritablement efectiu



Catalasa-Peroxidases (KatG) Rol de KatG en tuberculosi

Back access

e\ L

i “ ol =1 o™ R

Heme acceass
channel

Vidossich P, Loewen PC, Carpena X, Fiorin G, Fita |, Rovira C. Binding of the

Antitubercular Pro-Drug Isoniazid in the Heme Access Channel of Catalase-

Peroxidase (KatG). A Combined Structural and Metadynamics Investigation.
J Phys Chem B. 2014 Mar 20;118(11):2924-31



Catalasa-Peroxidases (KatG) Oxidoreductases
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Peroxisoma

Biologia Estructural d'un organul cel-lular

PEROXISOMA

; Chromatin Rough
NUCLEUS - Nucleolus endoplasmic
| Nuclear envelope reticulum o th
endoplasmic

Centrosome reticulum

Central vacuole
Tonoplast

Microfilaments

Intermediate
filaments

Mitochondrion

Peroxisome|

Plasma membrane Chioroplast

Cell wall

Wall of adjacent cell

Biology N.Campbell and J. Reece 2008 Pearson Education

. Microtubules

'CYTOSKELETON




Peroxisoma Funcions del peroxisoma | les peroxines (Pex)

> A dia d'avui, hi ha 32 peroxines conegudes (Gens Pex)
»>82 enzims ( Catalasa, tiolasa, oxidases, SOD...)

»>Biosintesi: Colesterol, acids biliars, acids grassos insaturats, plasmalogens
»Degradacié: Radicals liures (OH, O, "), etanol, oxidacié d'acids grassos, H,O,

M. crassa e

5. Cerevisiae

@

Mammals/Plants

oS

e
Abedl
WLFA-Coh
Abcd1-4
Apcd2
Mona-unsaturated FA (w9)
pbed2

ABC transporters Mo -

pocd\

7 .
Fw N www.peroxisomedb.org
Sy



Peroxisoma

» ZS (Sindrome de Zellweger) (12 gens Pex involucrats)
Dimorfisme facial
Endarreriment mental
Risc de mort a partir dels 6 mesos de naixement

» NALD (Adrenoleucodistrofia neonatal) (5 gens Pex)

Endarreriment mental

Atrofia muscular

» RCDP (Condrodisplasia rizomel lica) (gen Pex7)
Problemas psicomotors
Dimorfismo facial

» AM (Acidtria malonica) (Malonil-coA descarboxilasa)

Convulsions Grau de severitat de les malalties

Endarreriment mental

7S > NALD > RCDP > AM

Annu. Rev. Genomic Hum. Gen. Weller et. al. 2003



Peroxisoma Resolucié estructural de Malonil-CoA decarboxilasa

MCD SeMet 4.16 A

Soleil Proxima1 SAD

P6,22

a=b=144.7 A c=493.0 A a=B=90 y=120

MCD SeMet P1 3.29 AESRF ID 23-2 SAD
a=79.55 A b=103.58 A c=134.23 A
0=95.40 P=90.11 y=94.82

Mapa inicial a 4.2 A P6,22

ncsmask l mapcutting/ mapcutting

Promitjat densitat entre I
P6,22iP1

Matrius de rotacid i

‘ traslacié de 6,22 a P1

Mascara molecular en P6,22 Mapa model x fer MR en P1 Phaser




Peroxisoma Oligomerizacié de MCD

MCD no és un tetramer perfecte




Peroxisoma

Model de catalisi

Conformacio UNIDA

Conformacio LLIURE

Malonil-CoA
(o] (o]

) @JOM CoA o 9
N N

H

Hiﬁ{j

N
H

Acetil-CoA
(0]

CoA
- )\S,COA Y iemgt S




Lipoxigenasa Pa_LOX Oxidoreductases

L'alien investigador Zona d'investigacio Subjecte a investigar




Lipoxigenasa Pa_LOX Oxidoreductases

Dioxigenases de ferro que catalitzen I'addicié d'un

grup hidroperoxid en substractes 1.4 - Z-Z
pentadienils.
HOO
//’
— . — E (Fe3+) \I ey
R H H R’ 02 R H R’
Acid Linoleic Acid Araquidonic
HO,C ; '_\ s SR 8R9S 1R 12§ 158 -~ betind
¥ 3 55  8S9R 11S12R 15R — this side
gS 13H L | ] L | | of the plane

Vies de les oxilipines (plantes) Biosintesi de Leucotriens (mamifers)



Lipoxigenasa Pa_LOX

Oxidoreductases

Airway and vascular
smooth muscle,
macrophages, certain

Endothelium,
leukocyte populations

Leukocytes Ubiquitous cell type macrophages, brain,
adrenal gland,
, cardiac Purkinje cells
BLT, UUU CysLT ‘l”:
BLT, il 2 !

CyslLT, JUU

el
LTC4, LTE,, LTD,
\/
% X 9000000660,

pf;, w’)

Jou ’f<
s N;P* LTB,
LTA4
Outer membrane LTA4 hycrol

FLAP /
Arachidonic acid

Diverse
immune and
cPLA, - inflammatory

stimuli

Nuclear membrane

The spread of mammary carcinoma from the
primary tumour to consecutive lymph nodes

requires the lipoxygenase-derived eicosanoid
12(S)-HETE.

Kerjaschki D et al, J Clin Invest. 2011 (121): 2000-12



Lipoxigenasa Pa_LOX Insercié d'héelixs

mammals

13-LOX type2

9-LOX typet

13-LOX type1
legumes

PLAT
dormain




Lipoxigenasa Pa_LOX Complexe fosfolipidic

. Val-Moraes SP, Garcia-Fernandez Q, Busquets M, Juan C, Oliver A, Ortiz A, Gaffney BJ, Fita |, Manresa ....__J Soy LOX-1
A, Carpena X. Structure and interaction with phospholipids of a prokaryotic lipoxygenase from Pseudomonas
aeruginosa. FASEB J. 2013 Dec;27(12):4811-21

0 160 260 360 400
Magnetic field (mT)



Lipoxigenasa Pa_LOX Interacci6 amb membrana

In vitro) (In vivo)
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. Val-Moraes SP, Garcia-Fernandez Q, Busquets M, Juan C, Oliver A, Ortiz A, Gaffney BJ, Fita |, Manresa
A, Carpena X. Structure and interaction with phospholipids of a prokaryotic lipoxygenase from Pseudomonas
aeruginosa. FASEB J. 2013 Dec;27(12):4811-21




Lipoxigenasa Pa_LOX Canal d'oxigen

; _ Energy
kcal/mol

Lox V89F

0.19M Mg Acetate
0.08M Cacodil
20% glycere

16% PE :

a,b,c (4 4.63, 163.32 (C2)
a,By 90

Mutants inactius cristal: litzats:
V89F — 0% actiu davant Aci‘ds Grassos
V86F — <25% actiu davant Acids Grassos




The Alternating Mechanism of Transport of AdiC, a
Neurotransmitter Structural Homologue

Dr. Xavi Carpena
IBMB-CSIC
IRB-Barcelona




The large Neurotransmitter:
Na+ Symporter (NSS) family

Monoamines (Dopamine (DAT),
Norepinephrine (NET), Serotonine (SET)
Aminoacids (GABA, Gly, Pro, Tau)
Osmolytes (Betaine and creatine)

Thila
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Yamashita A et al. (2005) Nature 437:215-23




LeuT's crystal structure contribution:
the alternating access transport mechanism

Extracellular-facing X-ray Structure

out ?
; g - I "|
N\ 1.65A
/ /

TR

\ i

2 2 |
out = .
_ \ )
— 3 -Leucine ;
in - . - U \ j

5+5 Inverted Repeats Transporters (5+5);_T

Bl B2

EL3

Bundle

but still many open questions:

- how did the substrate promoted the occlusion?
- what law translates outward into inward facing?
(2/24) Yamashita A et al. (2005) Nature 437:215-23 - do all (5+5)_T transits out <> IN similarly?




X-Ray Crystallography deepen our knowledge of (5+5) Transporters

AdiC (3NCY) AdiC (3L1L)
AdiC (3LRB) Mhp1 (2JLO)
Mhp1 (2JLN) LeuT (2A65)

out

ApcT (3GIA) BetP (2WIT)

n

Mhp1 (2X79) CaiT (3HFX) VSGLT (3DH4)
CaiT (2WSW) CaiT (2WSX)

VSGLT (2XQ2) BetP (3P03)

Ago 2005: LeuT, Out, Subs-Occ Ago 2009: ApcT, Eq, Full-Occ

Ago 2008: vSGLT, In, Subs-Occ Feb 2010: AdiC, Out, Subs-Occ

Oct 2008: Mhp1, Out, Open Mar 2010: CaiT, In, Semi-Occ

Oct 2008: Mhp1, Out, Subs-Occ Mai 2010: Mhp1, In, Open

Feb 2009: BetP, Eq, Full-Subs-Occ Set 2010: CaiT, In, Semi-Occ

Jun 2009: AdiC, Out, Open Set 2010: CaiT, In, Open

Jul 2009: AdiC, Out, Open Ago 2008: vSGLT, In, Subs-Occ
Mar 2011: BetP, In, Semi-Occ




LeuT-fold is also present in the light chain
of Heteromeric Aminoacid Transporters (HATS)

AdiC is a HAT Light Chain prokaryotic
Homologue (5+5 irT, LeuT fold)




Structural determinants of Arg+ binding: N101 mutant

AdiC (3NCY)
AdiC (3LRB)
MhplL (2ILN)

Docking of Arg+ (M.Orozco's group) out

10 uM [3H] L-arginine
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W293 & N101 are involved in Arg+ recognition

Transport kinetics # Binding (ITC)

Vmax K Apparent Kd
AdiC variant (pmol /pg- min) (pM) (nV1)

wild-type 36, 64 31, 42 95, 97, 100, 122
W293Y 5.1, 8.7 122, 133 no signal
INT01A 0.7, 0.8| 93, 111 no signal
NT01D 89, 101 110, 100 112




A Crystallographic Structural Project: AdiC

JO———— . . -

DDM (solubilized)/DM(SEC) 100 — 200pm

25-30% PEG400
0.1M Tris 8.2 — 8.8

Solubilized: CYMALG6 (1.5% ) + 2mM Arg
SEC: CYMALS6 (0.056%) + 2mM Arg




260 S

240 2009

590 H=217

(' http://blanco.biomol.uci.edu/Membrane_Proteins_xtal.html
) Stephen White Laboratory at UC Irvine

n = explay)
a=0.23

||||H
o T | 1 ]r.q]'l I |
years (y) since first stricture [1985]

Kowalczyk L et al. (2011) PNAS 108:3935-40




The Missing step of the transport cycle

AdiC (IHCY)
AdiC (3LRB) e >
Mhpl (2JLN) 4 LeuT (2A65)

OUt‘

ApcT (3GIA) BetP (2WIT)

Mhpl (2X79) cail (3HFX) VSGLT (3DH4)
cail (2WSwW) cail (2wsX)
VSGLT (2XQ2) BetP (3P03)

" —"Arg* CZ - W202 CD2 Protomer 1

— Arg* CZ - W293 CD2 Protomer 1
- — Arg* CZ - W202 CD2 Protomer 2
Arg* CZ - W293 CD2 Protomer 2
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Fluctuates between two TTenvironments Arg+ oriented as in AdiC-Occluded
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Docking on 3LRB structure represents a semi-occluded state




Arg* induced fitting

Occluded

O

Arg*-bound Semi-occluded

| T
— Arg" CZ - W293 CD2 Protomer 1
— Arg* CZ - $357 O Protomer 1
— Arg*" CZ - W293 CD2 Protomer 2 | 10
Arg* CZ - S357 O Protomer2 - w202

't Fg‘ $357

6 ! ék}wzgs
5 Wﬂw»wmwwmmm vl %

8

| L | n 1
0 50 100
Time (ns)

A fluctuable Arg+ is present in its active site




Periplasm




The existence of a two-fold axis is a common eventin all (5+5) T

Error Traslacio Dist. CM Subs.
AdiC_3LI1L 0.97 3.09
AdiC_N101A 0.02 5.78
ApcT_3GIA 0.66 8.10 (wats)
BetP_2WIT 0.74 0.87
CaiT_2WSX 1.12 3.37
CaiT_3HFX 0.48 4.43/3.02
LeuT_2A65 0.09
Mhp1_2JLN 0.97
Mhp1_2JLO .11
vSGLT_3DH4 0.22




Protein architecture (TM orientation versus 5+5 axis)
dictates the conformational changes

Original Symmetry fabrication

9in

Like 4
rotated




Is it possible to predict conformational changes of AdiC during transport”

AdiC (3NCY) AdiC (3L1L)

oAb N101 Adic

4| W j—

k2 ’

out

ApcT (3GIA) BetP (2WIT)
| | = « =) < '
in - i

LeuT (2A65)

Mhpl (2X79) CaiT (IHFX) VSGLT (3DH4)
CaiT (2WSW) CaiT (2WSX)
VSGLT (2XQ2) BetP (3P03)

(18/24)
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Symmetry model validation using Mhp1

Open-to-out (MHP1) Open-to-in (MHP1)

2JLN 2X79

Weyand S et al (2008) Science 322:709-13 Shimamura T et al (2010) Science 328:470-3




And what happens to the substrate?
A second likely binding site in AdiC

Error Traslacio

Dist. CM Subs.

AdiC_3L1L

0.97

3.09

AdiC_NI101A

0.02

5.78

ApcT_3GIA

0.66

8.10 (wats)

BetP 2WIT

0.74

0.87

CaiT_2WSX

1.12

3.37

CaiT_3HFX

0.48

4.43/3.02

LeuT 2A65

0.09

Mhpl_2JLN

0.97

Mhpl_2JLO

1.11

vSGLT _3DH4

0.22







2 4
out '
BetP (2WIT)
in - ! _
7

Mhpl (2X79) CaiT (3HFX)
(2WSsw) Cail (2WSX)
BetP (3P03)

CONCLUSIONS

Last step of the alternating access model of transport

Induced fitting of the substrate

All (5+35)IR T are related by a pseudo-2-fold axis

Each (5+5)_T's architecture (with respect to its internal symmetry axis),

dictates its conformational changes
All conformational states of (5+5)IR_T are symmetrically related

p. 9
caiT
VSGLT (2XQ2)




Acknowledgments

CRI2 (Fita’s group) Palacin’s group

Merce Ratera Lukasz Kowalczyk
Alicia Guasch Mercé Ratera
Luca Martinelli Eva Valencia
Rosa Pérez-Luque Paola Bartoccioni
: Maria Adell Ekaitz Errasti
| b m b Albert Garreta Susanna Bial
Institut de Biologia Molecular David ApariCiO José L. VézqueZ'Ibar
de Barcelona Ignasi Fita Manuel Palacin

“csIc

Agéncia

de Gestio d’Ajuts
Universitaris

i de Recerca

& .
o,

e

Prof. Ignasi Fita’s group

Prof. Manuel Palacin’s group

AND ALL OF YOU FOR YOUR ATTENTION!




Acnowledgments

IUCr (International Union of Crystallography)

B. Strandberg et al. 50 Years of Protein Structure Analysis.
JMB (2009). 392, 2-32

Biologia Estructural 1986/2011. JL Campos, C. Abad-Zapatero, I. Fita

Crystallography across the sciences.




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75

