Mecanismes de resposta a la induccié per hipoxia Apéndix

8. APENDIX

Apéndix 1. Taules

Taula 1. Funcions de VEGF i receptors.

Nom Isoformes Receptor Funcio
VEGF-A VEGFq21, VEGF145, VEGF1s5, VEGFR-1 Migracié i proliferacio de cél-lules endotelials
VEGF1s3, VEGF4g9, VEGF26 VEGFR-2 Activacio de I'angiogénesi
PIGF PIGF-1, PIGF-2, PIGF-3 VEGFR-1 Desenvolupament; expressio a placenta
Protumorigénic
VEGF-B VEGF-B1s7, VEGF-B1gs VEGFR-1 Vascularitzacié coronaria i creixement de
muscul esquelétic
VEGF-C --- VEGFR-2 Desenvolupament i manteniment limfatic
VEGFR-3
VEGF-D --- VEGFR-2 Desenvolupament i manteniment limfatic
VEGFR-3 Induccio de I'angiogénesi
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Taula 2. Gens diana d’HIF-1

Eritropoiesi

Erythropoietin

Metabolisme del ferro

Transferrin (transport), Transferrin receptor (internalitzacid), Ceruloplasmin

Formacio i regulacié dinamica de vasos sanguinis

Vascular endothelial growth factor, Flt-1 (VEGFR-1), Plasminogen activator inhibitor-1, Adrenomedulin,
Endothelin-1, Nitric oxide synthase-2, Heme oxygenase 1, o1B-adrenergic receptor, ETS-1, Ang-2, Ang-
3, Ang-4, Leptin, PGAR

Metabolisme energétic i de la glucosa

Glucose transporter 1, Glucose transporter 3, Hexokinase 1, Hexokinase 2, Hexokinase 4 (Glucokinase),
Phosphofructokinase L, Aldolase A, Aldolase C, Glyceraldehyde-3-phosphate dehydrogenase,
Phosphoglycerate kinase 1, Enolase 1, Pyruvate kinase M, Lactate dehydrogenase A, Adenylate kinase
3, UDP-galactose transporter-1, Triosephosphate isomerase, 6-phosphofructokinase-2-kinase/fructose-
2,6-bisphosphatase-4, Stanniocalcin-1

Proliferacio cel-lular, diferenciacio i viabilitat

Insulin-like growth factor binding protein 1 & 3, Insulin-like growth factor Il, Transforming growth factor-f2,
p21, Nip3, Cyclin G2, Differentiated embryo chondrocyte 1, o-fetoprotein, NIX, PDGF-B, HGTD-P,
NDRG1, ID2, CAD

Regulacié del pH

Carbonic anhydrases 9 & 12

Metabolisme de la matriu

Prolyl-4-hydroxylase-o1, Collagen type V-o1

Feedback negatiu

CITED2/p35srij (inhibeix la transactivacié d’HIF), PHD, pVHL

Desenvolupament de malalties

CTGF (fibrosi renal), Wt1 (supressor de tumors), DEC1 (progressié tumoral), avB3 integrin (migracio
tumoral)

Altres

MDR1/P-Glycoprotein (resisténcia a quimioterapéutics), Tyrosine hydroxylase (metabolisme neuronal), T-
type calcium channel (senyalitzacié per calci), RORa (inflamacié), CXCR4 (quimiotaxi), GRP94 (reticle

endoplasmatic), hTERT (manteniment de telomers), MSH2 i MSH6 (reparacié de DNA), c-met (migracio)

156



Apéndix

Mecanismes de resposta a la induccié per hipoxia

eixodiy Jad epinpul L-ONNS dIH.P o1oeANOESUE) | [EWOSES}OId 0l-4IH
TVl BAl)IsOd ooepesfap el ap oonuIWSI] L.V | 6%€ sauIsl| S9] 9p Qloe|lowng L-ONNS
x4 THAd ep euelp s3 ZNAA 0|-4|H.p 010eZ}|IqeIs 0 |-4|H.p ooeZyulnbignag ZNaa
0|-4|H.p 0l10eZ}|Iqe)se | [ewosesjold
VYL -—- oloepelbap e| ap opNUIWSIQ [09jonu e THAd ap uswe)salbag ISOpIoY
zZInD ap oe|Ippauag
ezl 0L-4|1H.p |ewosesjold €6d I THAd
LTyl oloepesfap e| ap oonuIWSIq  qwe L-4|H.p 91ooessiul el ap Bianbolg Lder/SNSO
(¢) eixodiy Jad epinuiwsip LAYy 0 |-4|H.p [ewosesjoid oloepelbap
x4 BAJISOd I THAd e olun e| ap ooowold (&) ©L-4IH.P ZES euIs]| B] 8P 0loe|}edY Layv
jewoseajold oloepelbap Jousisod | SAHd !
A ---  sauljoid ap 0oe|IX0IpIY B| 8P QI00WOld  0-4|H 8J1Ud QlooBI8)Ul B] 8P Qlo0WOoId 6-SO
elxodiy Jad epinpul Zyels SQHd op
LTyl BAJISOd 0|-4IH.P 0l0EZ)|Iqe)sT  jewosesjoud goepelbap | oroeunnbign Zyels
4IH.p o10eAOESURY B| 8p Qlssalday ZaHd Jad yONI.p Juswenoay
GEVL eixodiy Jad sapinpul sQHd 0 |-4|H.p [ewosesjoid ooepelbap 0]-4IH.P
x4 eAljebaN I THAd e olun E| 8p g1oOoWOld  $9G | 20 sauljoid s8] ap oloe|IX0JpIH aHd
2eYL m_xoa_c Jad epinpul |_I>Q dIH.P OloeAljoesuel] g| ap O_wwm._n_mm_ SOVAdH.P lusweln|osy
Ix4d eAljebaN 0 |-4|H.p [ewosesjoid gloepelbaq 0 |-4|H.p oloeUnNbign THAd
J0avino3y
70L1dVD Movaa33ad ¥3d QIoviINo 3y 310343 LV1IAILOV INE[ERE!

"4IH.p o10e|nBai ap syjund "¢ ejne

157



Apéndix

[jonu
eVl --- dIH.p oloeAlOBSUBI] B OlOBJO|SUBN | 0| -4|H qWE 0l0dBISjU| LOVaH
L-dIH.p oloeAoeSUR) |
dg2/00¢d 0L-dIH.P ./ eUlS}sio 1-43y
Levl --- B 0L-4|H.p olun g| 8p gloowoid €| 8p JINpal Je1ss,| 8p Juswiusiue Buixopa.Liol]
eixodiy us sjessaldxaalqos J|He SH|H Slop SYNYW s|ep
9Tl enjeboN  oloepelbap ap JeloojoA | ap juswbny S4IH.P YNYW [e olun dIHe
eixodiy us 0| deo |op spuadapul
9Vl ---  -4|H.p o10duosuel) e| ap Juswiusjuely eo19j04d IS8)UIS B| 9p JUBWIUSJUBIN s3I
0}-dIH.p 9loesouU-S
L-dIH.P oloeAlloESURl | [eAuas |ap oloduosuel)
TYvl --- 0L-dIH.p Is8juls | oloEZ}IIqe)sT 9P s8jnJ 8p 010BINPON "VIXQWHON
eixodiy Jad epinpul SON! 01-4|H.p |lewoseajold oloepelibaq [eupuoo0)W elQlelidsal
STy eAljebaN dHd 3p Q1oAY BUSPED B| 8P 010IqIYu] "VIXQdIH ON
Jusw|euolodiosuel} 9|qeAljoe Bwio) 0L-4IH.P
REAA" === 3p 01oULB1qO | VL-HIH.P O10EZ)|Ige)sT Jusweba|d 83081100 [ap oloE|NBHaY 06dsH
eixodiy Jad epinpul ZwpH dIH.P
R XA A" BAIISO4  QloeAlloBSUBl | 0] -4|H,Pp oloez)l|ige)s 0L-dIH quie o1ddela| CWpH
eixodiy us epezjijigeisa gGd dIH.p 9loBAlOBSUEN B 8D OldIqIyul dg2/00¢d Jad
Tyl enjebaN 101-4|H.p [ewoseajold ooepelbaq o1oedwod | 0 |-4|H que Q1ooeIa)y| ¢gd
doavino3y
7011dvD MOvaa33dd d3d oIoviNoO3y 310343 1V1IAILDV ININ3T3

Mecanismes de resposta a la induccié per hipoxia

‘4IH.p 01063l 8p SjUNd *(919BNURUO) ¢ e|ne

158



Apéndix

Mecanismes de resposta a la induccié per hipoxia

oIqIyu] siossaidng
eYYL - dIH.p oloBA)jOR | 0l0BZ)l[Ige)sT 0l0BAROY suaboouQ
0-4|H.p oloez)ljigels3
THAd-0-4[H Qlun €| 8p QoIS Y ¢-InQ 10-4|H e olun
A - aHd 1eyiAoe | 8p oIqIYu|  jeqlodse | 84 8p S|[SAIU S|Sp QloeIS)Y 1909
eixodiy ua epinpul 23l dg90/00€d que giooelaul va3alLido
el eAljebaN dIH oloeAnoesuel) el op glssaidoy el Jad 0]-4|H que opadwo)  lisged/zaa Lo
S|H.p Jusuadap
eixodiy us epiqiyul $0¢-41H oroduosuel) g op olonulwsiq
9eYL BAljIsod 3YH € s4IH.p olun e| ap juswipaduw S4IH que soxa|dwod ap gloewlo yog-4IH
0l-4IH.p oloezZjliqeis3
eyl - dIH.p Q1oeAijoesuel | (¢) exodiy us onuiwsIp / Juswbny SOy
OL-dIH.p leulw.s) MdINY
eeYlL - dIH.p QloBAlROBSURBI] - IUILLIOP 9P OIDIqIYul | 8p oldeulwi|] MdVS
eixodiy us epinpul L-dMN dg90/00¢d |
eVl enneboN dIH.P O10eAllO_SURBY| 0 L-4|H 84U8 OlddeISlUl B| 8P Qloowlold MdVIN
01-4IH.p oldezjliqeisy 02dsy 1 pgdsy ap oissaidx3
eixodiy,p sb.ej| 0l-dIH YOXO4 | €SO ‘dg-3t op oIqIyu|
eVl sdwa} e Py JENANOE | 8P QI0IGIYU| eujsjoud ap o1oonpel} e| ap juswbny dO1W/dVH ] 8p 0l0BAldY »ivield
41H.p o10BAloBSUR) B| 9p olssalday SOVAH.p Juswelnpay
dg9/00¢d que 0]
Levl == 0}-4|H.p 9100eIS)UI B| Op JuswIpadw]  -4|H,p £08 eulbeiedse | ap oloe|iXoIpIH L-HId
Joavino3y
7011dvO MOvaa33d d3d oIdoviINoO3y 310343 1V1IAILDV IN3IN3T3

"41H.p oloe[nbal op sjund "(o1oenuRUOd) ¢ ene ]

159



Mecanismes de resposta a la induccié per hipoxia Apéndix

Taula 4. Anticossos primaris

Anticos anti- Espécie Dilucié Temps i T? d’incubacio texposicio
Actina (SIGMA®) Conill 1:2000 2 h a T® ambient 15’
Cdc42 (Transduction Laboratories) Ratoli 1:250 16ha4°C 30’
Dinactina p50 (BD Biosciences) Ratoli 1:250 16ha4°C 30’
Enolasa (Santa Cruz Biotechnology)  Cabra 1:300 16ha4°C 20’
HA (Hemaglutinina) (Covance) Ratoli 1:2000 2 h a T? ambient 30
HIF-1a (Transduction Laboratories) Ratoli 1:250 16ha4°C 30’
Iba2 (#750) Conill 1:200 16ha4°C 30’
Iba2 (#751) Conill 1:50 16ha4°C 30’
P5 (Abcam) Conill 1:3000 16ha4°C 1
Polihistidina (SIGMA®) Ratoli 1:2000 2 h a T? ambient 1
Proteasoma 20S (Abcam) Conill 1:1000 16ha4°C 30
Rac1 (Transduction Laboratories) Ratoli 1:1000 16ha4°C 30’
RhoA (Santa Cruz Biotechnology) Ratoli 1:500 16ha4°C 30’
Tubulina (Oncogene™) Ratoli 1:500 2 h a T® ambient 10°

Taula 5. Anticossos secundaris

Anticos anti- Espécie Dilucié
Ratoli (Jackson Immunoresearch) Cabra 1:50.000
Conill (DakoCytomation) Porc 1:3000

Cabra (Santa Cruz Biotechnology) Burro 1:5000
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Apéndix

Taula 6. Spots sobreexpressats en hipoxia.

MW .z
N° pl Volum promig Relacio
(Da) Hip/Ctrol
12
09 Control
06 0.262
91 5.122 48367 03 1.59
5 Hipoxia
HE 0417
Control E'E
g5
12
| 0% Control
- . o 0.148
- , o€ '
169 5.974 37148 / 0.3 2.45
0 Hipoxia
Contral Hipoxia E% 0.363
ig
12
- 09 Control
. o ' . 06 0.077
384 5204 13476 0 2.2
/ ‘ i Hipoxia
_ B8 QT 0470
Control Hipoxia =
18
1.2
0.9
| -‘F*—-AL 0.6
460 5.903 67464 / 0.3 Hipoxia -
. A 0.201
Control Hipoxia o
G
=°8
ig
12
09
[ S . 06
461 5.986 67429 / 03 Hipoxia -—-
o 0.358
Control Hipoxia ="
=g
i3
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Taula 6 (continuacid). Spots sobreexpressats en hipoxia.

MW .
N° pl Volum promig Relacié
(Da) Hip/Ctrol
012
— 0.09
006
465 5.091 61017 e Hipoxia
0 0.041
Control oo
2'g
i3
12
—r
. 09
0
466 5.038 62467 - Hipoxia
B 0.113
Caontral Hipaosxia T
22
18
12
-
-7 - s 09
\ ,‘ - a
g i / 0.6
477 6526 31198 | i 03 Hipoxia
- - | ’
—_—— 0 0.121
Control Hipoxia o
2eg
A
12
o —
- - _b_ p 09
- LN
h_lu.u.-.'-t.. ( i | f- 06
-..- \-’/ it L
506 5702 37062 | - - 07 Hipoxia
® .
| ) - 0 0.171
Control Hipoxia o
25
g
Taula 7. Spots subexpressats en hipoxia.
MW .z
N° pl Volum promig Relacio
(Da) Ctrol/Hip
1.2
|
! 0e Control
- -
- - 0g 0.307
o
163 5.963 38114 e - .‘\- = o 1,52
i Hipoxia
—— ST 0.201
Control Hipoxia 25
18
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Apéndix

Taula 8. Spots amb canvis de punt isoeléctric en hipodxia.

Control Hipoxia

MW .
N° pl Volum promig Ralaclé
(Da) Hip/Ctrol
359
-
(Control) 6.297 ‘ " Control 0.319
16840 T T 1.38
441
(Hipoxia) ~ 6.328 Centrel Hipooxa Hipoxia 0.439
Taula 9. Spots control.
MW .
N° pl Volum promig Relacié
(Da) Ctrol/Hip
12
09 Control
e 0.156
89 5182 48423 . 1.18
. Hipoxia
Gm o 0.132
28
5F
12
09 Control
o 0.325
98  5.137 47478 0 1.09
o Hipoxia
Q& 0.298
28
g5
12
0o Control
0k 0.245
100 5.187 47316 . 1.03
o Hipoxia
DI 0237
=
g
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Apéndix

Taula 10. Identificacié de proteines (*)

N° nom

N° Swiss-prot

Técnica emprada

91 Protein disulfide isomerase A6 precursor (P5)

169 No identificada

384 No identificada

460 No identificada

461 No identificada

465 No identificada

466 No identificada

477 Proteasome subunit o type |
506 No identificada

163 a-enolase

Hypothetical protein

359

Unnamed protein product

Hypothetical protein

441 yP P

Unnamed protein product
89 Dynactin complex 50 kDa subunit
o8 26s protease regulatory subunit 6A

(Proteasome component C2)

100 26s protease regulatory subunit 6A

(Proteasome component C2)

Q15084

P25786

P06733

13276639
10434475
13276639
10434475

Q13561

P17980

P17980

MALDI-TOF
nESI-ITMS/MS

MALDI-TOF
nESI-ITMS/MS

MALDI-TOF
nESI-ITMS/MS
MALDI-TOF
nESI-ITMS/MS
MALDI-TOF
nESI-ITMS/MS
MALDI-TOF
nESI-ITMS/MS

MALDI-TOF

MALDI-TOF

(*) Col-laboracié amb CSIC-1IBB-IDIBAPS

Taula 11. ELISA. Analisi de la secreci6 d’lba2 al medi extracel-lular

temps d’hipoxia (2% O2)

Linia cel-lular Control 30’ 2h

4h

24h

U373 MG
M21
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Apéndix

Induccié d’HIF-1a per estimulacié amb CoCl, 100uM durant 4
hores en céllules U373 MG, en comparaci6 amb ceél-lules

control. Es mostra la tubulina com a control de carrega proteica.

Figura 19. Western Blot.

Induccié d’HIF-1a. en céllules U373 MG
per estimulacié amb hipoxia (2% Og, 4 h), i
comparacié amb la inducci6 per cobalt. Es

mostra la tubulina com a control de carrega

Ctrol: Incubacié en normoxia, 4h.

H1: Incubacié en hipoxia sense equilibrat

H2: Incubacié en hipoxia amb equilibrat

CoCly: Incubacié amb CoCl; 100 pM, 4h.

Apéndix 2. Figures.
Ctrol CoCl;
Figura 18. Western Blot.
S HIF-1a
s tubulina
Ctrol H1 H2 CoCl;
SR HIF-10
SE———— . tubulina
150 -
proteica.
e
< 100+
I
n
o 507 del medi.
previ del medi.
Ctrol H1 H2
Ctrol 15 30" 1h 2h 3h 4h temps

L

Expre=id HIF-1m
1

=
=
1

u._ﬁ
Ctrol 1%

ot 1h

Figura 20. Western Blot.
d'HIF-1a

incubacié de cél-lules U373
MG en hipoxia (2% O2) a

diferents temps. Es mostra

Induccio per

la tubulina com a control de
carrega proteica.
El diagrama de barres
representa el promig de 4
experiments independents.
Ctrol: normoxia, 4h.

1: HIF-1a fosforilada.

2: HIF-1o desfosforilada.
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4h Desf.
1 —

2 — HIF-1a

e tubulina

Figura 21. Western Blot.
Comprovacio de la fosforilacié d’HIF-1c. per tractament d'una
mostra induida per hipoxia (2% O, 4h) amb fosfatasa alcalina. Es

mostra la tubulina com a control de carrega proteica.

4h: Incubacié d’U373 MG en hipoxia durant 4 hores.
Desf: Desfosforil-lacié de la mostra anterior.

1: HIF-1a fosforilat.

2: HIF-1o. desfosforilat.

L e
™15
=10 >
(kDa)

L ak .11,«:‘..‘:

L R FRC R

i s “ a LT

Figura 22. Electroforesi bidimensional d’un extracte proteic total de cél-lules U373 MG.

Spots seleccionats. En blau es marquen els spots que presenten sobreexpressid en hipoxia; en vermell

els que presenten disminucié de I'expressié en hipoxia; en verd els que presenten canvis en el punt

isoeléctric.

—> .
.n-\'.: s -
=%

Figura 23. Western blot bidimensional per a Proteasome subunit o type I.

A més de I'spot d’interés (fletxa vermella), I'anticos en reconeix d’altres a la mateixa algada de pes

molecular (fletxa blava); possiblement es tracti de la mateixa proteina, pero¢ la forma que ens interessa

és només una. En un gel monodimensional aixd quedaria emmascarat.
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A)
Pa
35
-] n.s.
[=E]
: 2 T
=
T
£
£ 14
Ll
1]
3o 4h 24h
temps hipoxia
Ctrol 30 4h 24h
—— - =4 . e® P5
A — iy, W - = actina
B)
1.00 - n.s. p=0.0106
+ p=0.0931 LR
p=0.0276 r T
% 0.75
=
£
=
ﬁ 0.50 - 5
&
LLl
0.25
0.00
15 30 1h 2h ah
temps hipoxia
Ctrol 15’ 30’ 1h 2h 3h 4h
P5
18s

Figura 24. Protein disulfide isomerase A6 precursor (P5).

(A) Analisi de l'expressié proteica en funcié6 de la durada de l'estrés hipoxic, amb
normalitzacio respecte actina. Mitjana de tres repeticions. (B) Analisi de I'expressio de mRNA,
en funcié de la durada de l'estrés hipoxic, amb normalitzacié respecte 18s. Mitjana de tres

repeticions. Els valors son significatius si p < 0.5.
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A)
Proteasome subunit a. type |
1.5
=]
E n.s.
© 1.0- - I
|9
=]
@
£
=1
5 0.5+ p=0.0718
1
I]-[I “m?ﬂ
Control J0° 1h* 24h
temps hipoxia
Ctrol 30’ 4h 24h
- - C2
. a——— ctina
B)
1.00 -
n.s.
- R
:ZI 075
(=4
E T
=)
ﬁ 0.50 - il
= 1
-1
4
w
0.25
0.00
o 1h 2h 3h 24h
temps hipoxia
Ctrol 30’ 1h  2h 3h  4h 24h
' o — C2
A 18s

Figura 25. Proteasome subunit o type | (Component C2).

(A) Analisi de I'expressid proteica en funcié de la durada de I'estrés hipoxic, amb normalitzacio
respecte actina. Mitjana de tres repeticions. (B) Analisi de I'expressio de mRNA, en funcio de la
durada de l'estrés hipoxic, amb normalitzacié respecte 18s. Mitjana de tres repeticions. Els

valors son significatius si p< 0.5.
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a-enolase f MBP-1

n.s.

Expressio mRNA
|
L
L

Ctrol 15" 3JOr 1h 2h 3h ih  24h
temps hipixia

Ctol 15 30 1h 2h 3h 4h
-enolase/MBP-1
v — o 21015

Figura 26. a-enolase/MPB-1.

(B) Analisi de I'expressi6 de mRNA, en funcié de la durada de l'estrés hipoxic, amb
normalitzacio respecte 18s. Mitjana de tres repeticions.
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A)
Iba2

U373 MG Normdxia

U373 MG Hipdxia (2% O,), 1 hora

U373 MG Mostra desfosforilada

Figura 27. lonized calcium binding adapter molecule 2 (Iba2).

(A) Analisi de la desfosforilacié d’lba2 en hipoxia per Western Blot. Comparacié d’una mostra
normoxica, una mostra hipoxica i un extracte proteic desfosforilat. Les linies grogues marquen 3 spots
de referéncia; la rosa localitza Iba2 fosforilada; la verda assenyala Iba2 desfosforilada. Es mostren
ampliacions de les imatges corresponents als spots. (Continua a la pagina segiient).
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B)
Ihaz2
1.00 - n.s.
- I
<
E 0.75 T T T
=
e
% 0.50 -
&
LLl
0.25 4
0.00
15" 3o 1h 2h 3h 4h
temps hipoxia
Ctrol 15 30 1h 2h 3h
18s
Iba2

Figura 27 (continuacio). lonized calcium binding adapter molecule 2 (Iba2).
(B) Analisi de lI'expressioc de mRNA, en funcié de la durada de l'estrés hipdxic, amb
normalitzacioé respecte 18s. Mitjana de tres repeticions.
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Apéndix

A)

B)

Expressid proteina

Expressia mRHA

Dymactin pa0 subunit
3
’ p=0.0301

5] ns.  P=0.0108 T
1

1
0

Ctrol 3 idh 21h

temps hipoxia
Ctrol 30’ 4h 24h
“ “ p50
Wy, . actina

1.5

T,
AL
ot

"I‘

W,
el

=

"I-'I-‘ o
‘.‘ o
<

e
~,

"
4

s

!
bt

s

.

)
e

e

ol

o
o

s
o

Lot
-
.

"I‘

et

el
.

"I‘

15' 30 1h
temnps hipixia

Figura 28. Dynactin p50 subunit.

(A) Analisi de l'expressio proteica en funci6 de la durada de [l'estrés hipoxic, amb

normalitzacio respecte actina. Mitjana de tres repeticions. Els valors sén significatius si p< 0.5.

(B) Analisi de I'expressié de mRNA, en funcié de la durada de I'estrés hipoxic; analisi per PCR

quantitativa (Tagman).
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26s protease regulatory subunit

n.s.

1.0 - IR

|

Expressio mRNA
_—
-
B

0.0
Ctrol 15" 30° 1h 2h 3h 4h 24h

termps hipdxia

Ctrol 15 30" 1h 2h 3h

o

e o eew e 26s
s 3 .
e e S e s e 18s

Figura 29. 26s protease regulatory subunit.
(B) Analisi de I'expressi6 de mRNA, en funcié de la durada de l'estrés hipoxic, amb

normalitzacio respecte 18s. Mitjana de tres repeticions.
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11. WM164 (Melanoma)

HUAEC (Endotelial)
. NP18 (Carcinoma de pancreas)
0. SKMel23 (Melanoma)

19. HTB138 (Glioblastoma)
20. Stem cells
21. PC3MM2 (Cancer de prostata)

b ?:\Inc:|(a?1|<i>?:1);?8toma) 12. HMEC (Epitelial mamaria)

3. A549 (Cﬁrcinoma epitelial de pulmo) :i %Psé\(;a(rcc;?;:!:::gir;:?)as)
Y K',.ng(n‘ni‘i‘é'ﬁiﬁfl? colon) 15. HTB120 (Cancer de pulmé)

_6,. Mbo\ré\ga (Carcin_oma de pancreas) :s ggéll\ang(Ghoblastoma)

8: (Endotelial) 18. VBZ

9

1

P5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15gk 16 17 18 19 20 21
-m

Proteasome subunit a type | (C2)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Dynactin p50 subunit

1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
W - ——— s ey - D I ——— —— i -—J—_.,-—

Figura 30. Western Blot.

Expressio de proteina en diferents linies cel-lulars. (Continua a la pagina seguent).

174



Mecanismes de resposta a la induccié per hipoxia

Apéndix

P5

Iha2

pal

. U373 MG (Glioblastoma)

. A375 {(Melanoma)

. A549 {Carcinoma epitelial de pulma)

. HT29 [Cancer de colon)

. M21 (Melanoma)

. MioPaca (Carcinoma de pancreas)

Sl ] M| k| L[ M

. HUVEC {Endotelial)

[==]

. HUAEC {Endotelial)

9. NP18 (Carcinoma de pancreas)

)

10.

SKMelZ3 {(Melanoma)

11

. WM164 (Melanoma)

12.

HMEC (E pitelial mamaria)

13.

NP9 [Carcinoma de pancreas)

14.

IGROV {Carcinoma d’ovari)

15.

HTB120 (Cancer de pulmaj)

(+)

16.

U87 MG (Glioblastoma)

17.

UclaPZ3

18.

VBZ

+)

19.

HTB138 (Glioblastoma)

20.

Stem cells

21.

PC3MM2 {Cancer de prastata)

Figura 30 (continuacié). Expressio de proteina en diferents linies cel-lulars.

(+) / + [ ++ : s’expressa (quantitats creixents).

no s’'expressa.
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1. Heart 12. Testis 19. Colon adenocarcinoma
2. Brain (whole) 13. Ovary 20. Lung carcinoma
6. Skeletal muscle 14. Small intestine 21. Prostatic adenocarcinoma
7. Kidney 15. Colon 22. Colon adenocarcinoma
8. Pancreas 16. Peripheral blood leukocyte 23. Ovarian carcinoma
10. Thymus 17. Breast carcinoma 24. Pancreatic adenocarcinoma
11. Prostate 18. Lung carcinoma + Control positiu
- Control negatiu
P5

1 2 6 i 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 + -

-

Proteasome subunit o type | (C2)

1 2 6 7 8 10 11 12 13 14 15 16 17 18 19 20 29 22 23 24 + -

o~enolase/MBP-1

1 2 6 7 &8 10 11 12 13 14 16 16 17 18 19 20 21 22 23 24 +

1 2 6 7 8 10 11 12 13 14 16 16 117 18 19 20 21 22 23 24 + -

L W - e

Dynactin subunit p50

26s protease

1 2 6 7 8 10 11 12 13 14 15 16 17 18 189 20 21 22 23 24 +

Figura 31. Expressié de mRNA en diferents teixits. (Continua a la pagina segiient).
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Apéndix

P5

a-enolase

Iba2

pal

26s Protease

1. Heart

2. Brain (whole)

6. Skeletal muscle

7. Kidney

8. Pancreas

10.

Thymus

1.

Prostate

12.

Testis

13.

Ovary

14.

Small intestine

15.

Colon

16.

Peripheral hlood leukocyte

17.

Breast carcinoma

18.

Lung carcinoma

19.

Colon adenocarcinoma

20.

Lung carcinoma

21,

Prostatic adenocarcinoma

22.

Colon adenocarcinoma

ND

23.

Ovarian carcinoma

24,

Pancreatic adenocarcinoma

Figura 31 (continuacio). Expressio de mRNA en diferents teixits.

= . Nno s’expressa.
(+) I + | ++ [ +++ : s’expressa (quantitats creixents).
ND: no determinat.
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6h 5h 4h 3h  2h 1h 0 temps incubacio

His-lba2

Figura 32. Western Blot.
Expressié d’His-Iba2 per BL21 a diferents temps d’incubacié. La proteina es detecta
entre els 20 i 30 kDa, ja que al seu pes molecular (17 kDa) s’addiciona el de la

prolongacié d’histidines.

Cit R1 R2 Cossos

40
30 — | m— His-lba2

(kDa)

Figura 33. Western Blot.

Localitzacié cel-lular d’His-lba2 en BL21. La proteina s’observa
aparentment a 30 kDa perqué el % d’acrilamida utilitzat en aquest
cas no permeté una major separacio.

Cit = citoplasma; R1 i R2 = rentats; Cossos = cossos d’inclusié.

Imidazol 300 mM Figura 34. Western Blot.
40 Elucié d’His-lba2. Fraccions corresponents
30 b-—‘ His-lba2 | al'eluci6 amb imidazol 300 mM. La resta de
(kDa) fraccions no mostra cap banda.

Total Purificacid

+— His-lba2 Figura 35. Tinci6 amb Coomassie Blue.

Comparacié d’'un extracte proteic citoplasmatic de
BL21-pET28b-Iba2 induit amb IPTG amb el resultat

d’'una purificacid6 en columna de niquel del mateix

extracte.
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His-lba2 U/ul trombina, 8h a T? ambient

0.04 0.02 0.01 0.005

25
19
1
2
13 3
(kDa)

Figura 36. Tinci6 amb Coomassie Blue.
Optimitzacié de la digestio amb trombina d’His-lba2.
1: His-Iba2.

2: |ba2.

3: Iba2 sobredigerida.

25
19

N —

13
(kDa)

Figura 37. Tinci6 amb Coomassie Blue.

A: Iba2 purificada.

B: Digesti6 d’His-Iba2 abans de la purificacio; es veu com ha estat incompleta.
C: His-lba2 abans de la digestié amb trombina.

1: His-Iba2.

2: Iba2.

I-rlis-lba2 Iba2

20 had

kDa Figura 38. Western Blot.
Deteccié d’lba2 recombinant amb I'anticos policlonal de conill anti-lba2
#750.
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Apéndix

42 m— )
100 m—

G0 — "
- -

i = '-

e’

Ibaz dlgerlda amb tromblna 3 |.|g

r

.i
=

410 w—
30—

20 -
(kDa)

120
100

=

4 m—
30

20—

U373, 150

803;.‘-,_ - '_-__ ._ e, ,_Q,.u

(kDa) | .

FT"I
_.....p- "'
]

Hg protematotal

AT e Ty T
<in um S RE 4

5
"
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Figura 39.

Western Blot bidimensional.

Deteccié d'lba2 recombinant i d’un extracte proteic total de cél-lules de mamifer amb

I'anticos policlonal de conill anti-lba2 #750. La fletxa vermella mostra I'spot corresponent a

Iba2. L’spot assenyalat amb la fletxa blava correspon a una sobredigestio de la proteina. El

requadre groc mostra un conjunt de spots corresponents a la trombina (72 kDa), que també

detecta I'anticos. S’observa molt background.

(kDa)

aa
. '
0 i

Iba2 U373 MG siRNA Figura 40. Western Blot.

Deteccié d’'lba2 amb I'anticos policlonal de
conill anti-lba2 #751. La fletxa assenyala la
banda corresponent a Iba2 en extractes
proteics de céllules de mamifer (U373
MG);

lleugerament

aquesta presenta un pes

major que la proteina

recombinant (Iba2). La confirmacié de la

identitat de la banda s’obtingué al observar

la desaparici6 d’aquesta després d'una

incubacié

amb un RNA d’interferéncia contra Iba2. Les tres bandes superiors corresponen a

inespecificitats de I'anticos.

30 ==

20 ==
(kDa)

Figura 41. Western Blot.

Deteccié d’extractes proteics totals de cél-lules de
mamifer amb I'anticos policlonal de ratoli.

1 A: Extracte total de cél-lules U-373.

B: Extracte total de cél-lules U-373 transfectades amb
pcDNA-HA-Iba2.

1: HA-Iba2.

2: Iba2.
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Apéndix

L)

Mostra tumoral ! normal

v

RHA
Representacio de cDNA
¢ Sonda marcada
(gen a estudi)
HIBRIDACIO
ARRAY

Figura 42. Representacio esquematica del funcionament d’'un xip de DNA invertit.

En els xips comuns cada punt de I'array conté un sol gen; en el xip invertit cada punt

conté un conjunt representatiu de tots els cDNAs d’'una mostra complexa com pot ser

un tumor. Llavors la sonda es limita a un sol gen, que és el que volem estudiar.

(Tecnologia desenvolupada per I'IRO (Institut de Recerca Oncologica), I'Institut catala

d’oncologia i Merck-LBl).

#ho() 02 FEESD 00 . .

° I'GERL -“:-:‘;"“
CONDI1
[BA? or
MY e 35 sk s=akk
. ) ; % k — 7 AJUBA
T T ¢ RER — 7T 0l okkx
: = L ]
B T T, = [
I - - I.] i —_ o ___:'_
. S Lol = .
& E —_ _..I_ e :’E:
. i i CDH13_L_
Cox? o gk
& CD44

Figura 43. Comparacié de I'expressio genica en cancer colorectal vs. teixit normal amb un xip de

DNA invertit.

Els grafics representen la relacié de I'expressié de cada gen en mostres tumorals respecte la seva

parella normal. La situacié de les caixes per sobre de la linia vermella indica sobreexpressioé en

tumors; per sota, expressio disminuida. Com a validacié del métode, assenyalar que gens com myc

ja es troben descrits com a sobreexpressats en tumors en la bibliografia; igualment, CDH13, COX2

i CD44 també s’han descrit anteriorment com a subexpressats en tumors.
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+ - Iba2
3SE
25 ..
19 d
i ’ Figura 44. Unié6 a calci d'lba2
‘ * |ba2 (17 kDa) (“calcium blotting”).
(kDa) <« CaM (16 kDa) | . control positiu. Calmodulina (CaM).
; - - : Control negatiu. Avidina.
Iba2: Iba2 recombinant purificada.
Normdzxia Hipoxia 1h

Hipoaxia 4h

Figura 45. Immunohistoquimica.

Deteccio d’lba2 (verd) i actina (vermell), i colocalitzacié de totes dues proteines (groc) en
cellules U373 MG transfectades amb pcDNA-HA-Iba2. Les transfeccions control amb pcDNA-
HA, aixi com les cél-lules no transfectades no donen senyal per a HA-Iba2 (no es mostren els
resultats).
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NT Ctrol pcDNA-HA pc-DNA-HA-Iba2
0 30° 2h 4h 0 30’ 2h 4h 0 30" 2h 4h 0 30° 2h 4h temps

—Emm Swmm & = 1 X
. ——————— iy - — --“‘ actina

Figura 46. Western Blot.

Analisi dels efectes de la sobreexpressié d’HA-Iba2 sobre la induccié d’'HIF-1o per hipdxia. Es mostra
I'actina com a control de carrega proteica.
NT: Cél-lules no tractades.

Ctrol: Cel-lules tractades amb el protocol de transfeccio.

Proliferacio
157
= Normoxia Hipoxia
=} r N\ h
_g 10+
3
£ 7l =
3 51
D =
& G"@ Q*?L?} & o® %?h?}@m
Ny oY

Figura 47. Proliferacioé de cel-lules U373 MG.

Mitiana de dos assajos. Els valors d’absorbancia estan normalitzats
respecte la quantitat total de proteina cel-lular.

NT: Cél-lules no tractades.

Ctrol: Cél-lules tractades amb el protocol de transfecci6.

HA: Transfeccié amb pcDNA-HA.

HA-Iba2: Transfeccié amb pcDNA-HA-Iba2.
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Figura 48. Viabilitat de cél-lules U373 MG.

Mitjana de dos assajos. Els valors d’absorbancia estan normalitzats respecte
la quantitat total de proteina cel-lular.

NT: Cél-lules no tractades.

Ctrol: Cel-lules tractades amb el protocol de transfeccio.

HA: Transfeccié amb pcDNA-HA.

HA-Iba2: Transfeccié amb pcDNA-HA-Iba2.
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Vitronectina
0.5 Contral
—+— pcOMA-HA
0.4 1
—i— HA-lha?
F 0.3
o
el
0.2
0.1
0.0 T T T 1
10¢ 107 10° 107 10
Concentracid
Fibrinogen
0.5+ Cantral
0.4 4 —+— pcOMA-HA
_ —&— HA-lhaz
_‘g’ 0.3
e
0.2
0.1 4
0.0 T T T T 1
10° 102 10° 10° 107 107
Concentracio

Figura 49. Adhesioé de cél-lules U373 MG a diferents matrius proteiques.

Els grafics son representatius de tres assajos diferents, i sén iguals per a condicions
d’hipoxia i normoxia.

Control: Cel-lules tractades amb el protocol de transfeccié.

pcDNA-HA: Cél-lules transfectades amb pcDNA-HA.

HA-Iba2: Cél-lules transfectades amb pcDNA-HA-Iba2.

(Continua en la pagina segulent).
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Apéndix

Abs;;,

Abs;;,

Fibronectina

0.6
Caontrol
= —— [CDMA-HA
0.4 EUESR g
: \‘*‘“{ —— Hivlba2
0.2 -
T
N-:-i——-.—-
0.0 T T T T
10° 102 10° 10° 10-1
Concentracid
Collagena
0.4
Coantral
0.3 - —— pcDrMA-HA
—i— HA-lhaZ
0.2
0.1 1
0.0 T T T T 1
107 107 107 100 107 107

Concentracid

Figura 49 (continuacid). Adhesié de cél-lules U373 MG a diferents matrius

proteiques.

Els grafics s6n representatius de tres assajos diferents, i son iguals per a

condicions d’hipdxia i normoxia

Control: Cél-lules tractades amb el protocol de transfeccio.
pcDNA-HA: Cél-lules transfectades amb pcDNA-HA.
HA-Iba2: Cél-lules transfectades amb pcDNA-HA-Iba2.
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Figura 50. Migraci6 de cél-lules U373 MG.

Es mostren imatges representatives de cada condicié (igual per a normoxia i hipoxia).
Ctrol: Cél-lules tractades amb el protocol de transfeccio.

HA: Cél-lules transfectades amb pcDNA-HA.

Iba: Cél-lules transfectades amb pcDNA-HA-Iba2.

R10: Incubacié amb RPMI + 10% FCS.

HGF: Incubacié amb HGF 20 ng/ml.
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U373 MG M21
(9 HA Iba2 C HA Iba2

' ** HA-ba2
- - —‘ .‘“ Actina

Figura 51. Western Blot.

Comprovacio de I'expressié proteica d’HA-Iba2 en cél-lules U373
MG i M21 establement transfectades amb pcDNA-HA i pcDNA-
HA-Iba2.

C: Control (cél-lules no transfectades).

HA: Cél-lules transfectades amb pcDNA-HA.

Iba2: Cél-lules transfectades amb pcDNA-HA-Iba2.
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Apéndix

U373 MG
- 10004
M
£
E 5004
g G600
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S
=]
= 200
o T = T = 1
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wt
—e— pCDNA-HA
—— HA-lba?

wt
—e— pCDNA-HA
—— HA-Iha2

Figura 52. Creixement tumoral in vivo de cél-lules U373 MG i M21.
Increment del volum tumoral en funcié del temps.

wt: Céllules no transfectades.

pcDNA-HA: Cél-lules transfectades amb pcDNA-HA.

HA-Iba2: Cél-lules transfectades amb pcDNA-HA-Iba2.
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U373 MG
2 —
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Figura 53. Creixement tumoral in vivo de cél-lules U373 MG i M21.

Pes tumoral al final de I'experiment.

wt: cél-lules no transfectades.

HA: cél-lules transfectades amb pcDNA-HA.

Iba2: cél-lules transfectades amb pcDNA-HA-Iba2.
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pcDNAHA

U373 MG

M21

Figura 54. Creixement tumoral in vivo de cél-lules U373 MG i M21.

Imatge representativa de cada grup d’animals.

wt: Cél-lules no transfectades.

pcDNA-HA: Cél-lules transfectades amb pcDNA-HA.

HA-Iba2: Cél-lules transfectades amb pcDNA-HA-Iba2.

pcDNA-HA

pCDNA-HA-Iba2
M21 | U373 MG M21 !

| U373 MG

Figura 55. Western Blot.
Expressié d’HA-Iba2 en tumors de cél-lules U373 MG i M21.
pcDNA-HA: Cél-lules transfectades amb vector pcDNA-HA
pcDNA-HA-Iba2: Cél-lules transfectades amb vector pcDNA-HA-Iba2
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Apéndix

Apéndix 3. Entrada a Swiss-prot de les proteines identificades.

Es mostra la sequéncia proteica i de cDNA, i en aquesta darrera s’assenyala la

localitzacio dels encebadors utilitzats per a les reaccions de PCR.

Entry name

Entry information

Frimary accession number
Secondary accession number
Entered in Swiss-Protin
Sequence was last modified in
Annotations were last modified in - Release 49, January 2006
Name and origin of the protein

Frotein name
Synonyms
Gene name

From
Taxonomy

Length: 440 AA [This is the length of the

unprocessed precursor]

10
MALLYLGLVE

70
LTPEWEKEAAT

130
EATVDAAT.EA

150
WMVEFYAPWC

250
ETIFQKGE S PV

310
VLPHILDTGA

370
ATNARKMEFA

430
VWEDDIDLEDW

20
CTFFLAVNGL

hi}
ALEDVVEW A

140
LEQLWEDRLE

zZ00
GHCENLE PEW

Z60
DY DEERTRED

320
AGRNEYLEVL

380
LLEGSFSEQE

440
ELDDLGEDEL

Protein disulfide isomerase A6

precursor (P5).

PDIAS_HUMAN

Q15084
Q89778

Release 35 November 1997
Release 35 November 1997

Protein disulfide-isomerase A8 [Precursor]

EC5.3.4.1

Protein disulfide isomerase P5
Thioredoxin domain-containing protein 7
Name: PDIAS
Synonyms: TXMNDCT
Homo sapiens (Human) [TaxID: 9606]
Eukanyota; Metazoa, Chordata; Craniata; Vertebrata, Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates, Catarrhini; Hominidae, Homo.

Comments
« CATALYTIC ACTIVITY. Catalyzes the rearrangement of -3-S- bonds in proteins.
« SUBCELLULAR LOCATION. Endoplasmic reticulum lumen (B simiiarniy).
« SIMILARITY Belongs to the protein disulfide isomerase family.
o« SIMILARITY. Contains 2 thioredoxin domains.

Sequence information

the unprocessed precursor]

30
YSSSDDVIEL

o0
WDADKHHELG

150
GREGEYEEGK

210
ALAASEWVEEQ

270
IVSRALDLES

330
LELADKYEKE

390
INEFLEELSF

40
TPSNENREVI

100
GOYEVOGEE BT

160
QEREDESSEER

220
TEGEVELARASN

=]
DNAPPPELLE

340
MWGHLUTEAG

400
GRGETAEPVGE

50
QSDELWLVEF

110
TETIFGENENE

170
DWIELTDDSF

230
DATVHOWLAS

zo0
ITNEDIAKRT

350
AQSELETALG

410
GAFPTIVERE

192

Molecular weight: 48121 Da [This is the MW of CRCE4: 06895409F0265D7C [Thisis a

checksum on the sequence]

60
YTAPWCGHCOR

120
PEDYQGERT =

180
DENVLDSEDW

240
RYGIRGFPTI

300
CEEHQLCWVWVA

360
IGGFGY BAMA

420
PWDGRDGELE

Q15084 in FASTA format
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Sequence 1323 BF;

atggctctoo
tattcctcta
cagagtgata
ttaacaccag
gttgatgcag
attaagattt
gaagcoattg
gJyacygagcy

342
tggtgctogg
gtgatgatgt
gtttgtggct
aatggaagaa
ataagcatca
ttggatccaa
tagatgctgo
gaggatacag

A 264 T

tctggtgagc
gatcgaatta
tgtagaattc
agcagcaact
ttococctagga
caaaaacadga
gctgagtgct
ttctggaaaa

JotgLgat ity ogdotgacada cgacagcottt

tggatggttg
goctgocogoag
gatgctacag
aagatatttc
atcgtgtccco
attatcaacg
gtgctgoccco
ctgaagttgg
gococcagtctg
goccatcaatg
atcaacgagt
ggggctttoo
gtggaggatg
tga

agttctatgc
cttcagaagt
tcaatcaggt
agaaaggcga
gggcccttga
aggacattgo
atatccttga
cagacaaata
aacttgagac
cacgcaagat
ttctcaggga
ctaccatcgt
acattgacct

tccttggtgt
aaaagagcag
tctggoctoo
gtctocctgtg
tttgttttct
caagaggacg
tactggagct
CaaasaaJgaaa

387 G

tgtaccttct
actccatcaa
tatgotocat
gcattaaaag
ggtcagtatg
ccagaagatt
ctgogocago
caaggcagaa
gataagaatg
ggacactgca
acgaaaggas
cgatacggga
gattatgacg
gataacgccc
tgtgaggagc
gcaggcagaa
atgtgggggt

330 T;

0 other;
ttoctggocagt
atttcaaccg
ggtgtggtca
atgttgtcaa
gtgttcocaggg
accaaggtgg
tocgtgaagga
gtgatagtic
ttctggacag
aaaacctaga
aagtgaaact
ttagaggatt
gtgggcggac
cacctocctga
accagctctg
attcttatct

ggctgtggac

cgcgttgggg
gaaatttgct
gctoctotttt
tgagagagag
cagtgatgtg

attggagggt
ctgctaaaag
gggcgtggct
ccttgggacg
gagcttgatg

193

Lttgggtaccc
gctocttcag
Ccoacggoacc

goagggatgg
acttagggaa

738784218 CRC3Z;

gaatggtctg
agaagttatt
ctgtcaaaga
agttggtgca
atttocctacs
cagaactggt
tcgoctoggg
aagtaagaag
tgaagatgtt
gocagagtgg
ggcagotgtg
tcctacaatc
aagatococgac
gctgcttgag
tgttgtggct
ggaagttctt
agaagctgga
cgocatggoo
Lgagcaaggc
tgtaggaggc
cgagcttooo
agatgagttg

60
120
180
240
aan
360
420
430
540
600
[1:31]
720
780
a40
L]
960

1020
1080
1140
1200
1260
1320
1323
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Proteasome subunit o type | (C2).

Entry information

Entry name PSA1_HUMAN
Primarny accession numkber P25786

Secondary accession number Q9BRWS

Entered in Swiss-Frotin Release 22, May 1992

Sequence was last modified in Release 22, May 1992
Annotations were last modified in - Release 49, January 2006

Name and origin of the protein

Protein name Proteasome subunit alpha type 1
Synonyms EC 3.4.251
Proteasome component C2
Macropain subunit C2
Multicatalytic endopeptidase complex subunit C2
Proteasome nu chain
30 kDa prosomal protein

PROS-30
Gene name Name: PSMA1
Synonyms: PROS30, PSC2
From Homao sapiens (Human) [TaxlD: 9606]
Taxonomy Eukanyota; Metazoa, Chordata; Craniata; Vertebrata, Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Primates, Catarrhini; Hominidae, Homo.

commens

« FUNCTION. The proteasome is a multicataltic proteinase complex which is characterized by its ability to cleave peptides with Arg,
Fhe, Tyr, Leu, and Glu adjacent to the leaving group at neutral or slightly basic pH. The proteasome has an ATP-dependent protechtic
activity.
CATALYTIC ACTIVITY: Cleavage of peptide bonds with veny broad specificity.
PATHWAY Involved in an ATP/ubiguitin-dependent non-lysosomal proteolytic pathway.
SUBUNIT The proteasome is composed of at least 15 non identical subunits which form a highly ordered ring-shaped structure.
SUBCELLULAR LOCATION: Cytoplasmic and nuclear.
ALTERNATIVE PRODUCTS:
Display all isoform sequences in FASTA format
o Alternative splicing [2 named forms]

Name Short
Isoform ID P25786-1
This is the isoform sequence displayed in this entry.

Name Long
Isoform IDP25786-2
Features which should be applied to build the isoform sequence: WSP_005279.

o SIMILARITY Belongs to the peptidase T1A family [view classification].

Sequence information

Length: 263 AA  Molecular weight 295656 Da CRCE4. 3F159C5BCEFESDED [This is a checksum on the sequence]
10 20 30 40 50 &0
MFRMNQYDNDYV TVWSPQGRIH QIEYAMEAVE QGSATVGLES HTHAVLVALE RAQSELAAHQ

70 80 90 100 110 120
KEILHVDNHI GISTAGLTAD ARLLCNFMRQ ECLDSREVED RPLPVSRLVE LIGEKTQIPT

130 140 150 160 170 180
QORYGRRPYGV GLLTAGYDDM GPHIFQTCPS ANYFDCRAMS IGARSQSART YLERHMSEFM

190 200 210 220 230 240
ECNLNELVEH GLRALRETLP AEQDLTTKNV SIGIVGKDLE FTIYDDDDVS PFLEGLEERE

250 260
QREAQPAQPA DEPAEKADEPR MEH

P25786in FASTA format
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Sequence 810 EF:

atgoagotca
goooagggoa
acagttggtc
gagcttgocag
goggggotta
toccagatttg
aagacccaga
gotggttatg
gactgcagag
catatgtctg
ttaagagaga
gttggtaaag
ggtcttgaag

goaaggtgaa
ggattcatca
tgaaatcaaa
ctocatcagaa
ctgctgatgo
tattocgatag
taccaacaca
atgatatggg
ccatgtccat
aatttatgga
cgcttoctgo
acttggagtt
agagacCaca

234 A;

163 C:
gtttocgaaat
aattgaatat
aactcatgca
aaaaattctc
tagactgtta
accactgoct
acgatatggc
cococtocacatt
tggagcococgt
gtgtaattta
agaacaggac
tacaatctat
gagasaggca

135 G;

cagtatgaca
goaatggaag
gttttggttg
catgttgaca
tgtaatttta
gtgtctocgto
cggagaccat
ttoccaaacct
tocccaatcag
aatgaactag
ctgactacaa
gatgatgatg
cagoctgoto

gaaaaggctg

atgaaccaat

ggaacattaa

195

228 T;

0 other:
atgatgtcac
ctgttaaaca
cattgaaaag

1243058577 CRC3Z;

tgtttggacc
aggttcagoo
ggcgcaatca

accatattgg
tgocgtocagga
ttgtatctet
atggtgttgg
gtoccatctgo
ctocgtactta
ttaaacatgg
agaatgtttc
atgtgtctoo
aacctgctga

tatctcaatt
gtgtttggat
aattggaagc
tctoccttatt
taactatttt
cttggagaga
tctgogtgoo
cattggaatt
attocctggaa
tgaacctgoa

60
120
130
2410
300
360
420
480
40
600
660
220
780
g10
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a-Enolase/MBP-1

Entry name ENOA_HUMAN

Frimary accession number P0O6733

Secondary accession numbers  P22712 Q16704 Q658M5 QBGMP2 QT1W3T Q7Z3VE Q8WUT 1 Q9UMSS5
Entered in Swiss-Protin Release 06, January 1988

Sequence was last modified in Release 07, April 1988

Annotations were last modified in - Release 439, January 2006

Name and origin of the protein
Frotein name Alpha-enolase
Synonyms EC4.21.11

2-phospho-D-glycerate hydro-lyase
MNon-neural enolase

NNE

Enolase 1

Phosphopyruvate hydratase
C-myc promoter-binding protein
MBP-1

MPB-1

Plasminogen-binding protein

Gene name Name: ENO1

From

Synonyms: ENOLT, MBPEB1, MPB1
Homo sapiens (Human) [TaxID: 9606]

Taxonomy Eukaryota, Metazoa, Chordata, Craniata, Vertebrata, Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Primates, Catarrhini; Hominidae, Homo.

Comments

FUNCTION Multifunctional enzyme that, as well as its role in glycolysis, plays a part invarious processes such as growth control,
hypoxia tolerance and allergic resonses. May also function in the intravascular and pericellular fibrinoktic system due to its ability to
serve as a receptor and activator of plasminogen on the cell surface of several cel-types such as leukocytes and neurons.
FUNCTION. MEP1 binds to the c-myc promoter and acts as a transcriptional repressor. May be a tumor suppressor.
CATALYTIC ACTIVITY. 2-phospho-D-glycerate = phosphosnolpyruvate + H, 0.

COFACTOR: Magnesium. Required for catalysis and for stabilizing the dimer.
PATHWAY: Glycolysis.
SUBUNIT. Mammalian enolase is composed of 3 isozyme subunits, alpha, beta and gamma, which can form homodimers or
heterodimers which are cell-type and development-specific. ENO1 interacts with PLG in the neuronal plasma membrane and promotes
its activation. The C-terminal lysine is required for this binding (By similarity).
SUBCELLULAR LOCATION Cytoplasmic. Can translocate to the plasma membrane in either the homodimeric (alphafalpha) or
heterodimeric (alpha/gamma) form. ENC1 is localized to the M-band. The MBP1 isoform is nuclear.
ALTERNATIVE PRODUCTS:
o Alternative initiation

Comment: 2 isoforms, alpha-enolase (shown here) and MBP-1, are produced by alternative initiation. It is uncertain whether the

initiation site for MBF1 is at Met-93 or Met-96.
TISSUE SPECIFICITY The alphalalpha homodimer is expressed in embryo and in most adult tissues. The alphalbeta heterodimer
and the beta/beta homodimer are found in striated muscle, and the alpha/gamma heterodimer and the gammal‘gamma homodimer in
Neurons.
DEVELOPMENTAL STAGE During ontogenesis, there is a transition from the alphafalpha homodimer to the alphalbeta heterodimer
in striated muscle cells, and to the alpha/gamma heterodimer in nerve cells.
INDUCTION: Induced in diffuse large cell ymphoma (DLCL) after treatment with the natural biclogical agent, Bryo1.
DISEASE. EMO1 is identified as an autoantigen in Hashimoto's encephalopathy (HE) a rare autoimmune disease associated with
Hashimoto's thyroiditis (HT) [MIM: 140300]. HT is a disorder in which destructive processes overcome the potential capacity of thyroid
replacement leading to hypothyroidism.
DISEASE: Antibodies against alpha-enclase are present in sera from patients with cancer-associated retinopathy syndrome (CAR), a
progressive blinding disease which occurs in the presence of systemic tumaor growth, primarily small-cell carcinoma of the lung and
other malignancies.
MISCELLANEOQUS: Used as a diagnostic marker for many tumors and, in the heterodimeric form, alpha/gamma, as a marker for
hypoxic brain injury after cardiac arrest. Also marker for endometriosis.

« SIMILARITY Belongs to the enolase family.

CAUTION: Ref 3 sequence differs from that shown due to frameshifts.
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Sequence information

Length: 433 AA Walecular weight: 47038 Da CRCEB4: B2028684C33140B5 [This is a checksum on the sequence]

10 20 30 40 50 &0
SILKIHAREI FDSRGNPTVE VDLFTSKGLF RAAVPSGAST GIYEALELRD NDETRYMGEG

70 g0 90 100 110 1Z0
VEKAVEHINE TIAPALVSKK LMNVTEQEEID KLMIEMDGTE NESKEFGANAI LGVSLAVCEA

130 140 150 160 170 180
GAVEKGVPLY RHIADLAGNS EVILPVPAFN VINGGSHAGN ELAMQEFMIL PVGAANFREA

190 200 210 220 230 240
MRIGAEVYHN LENVIKEKYG KDATNVGDEG GFAPNILENE EGLELLETAI GEAGYTDEVY

250 260 270 280 290 300
IGMDVAASEF FREGKYDLDF KSPDDPSRYI SPDQLADLYE SFIKDYPVVS IEDPFDODDW

210 320 330 240 350 260
GAWQKFTASA GIQVVGEDDLT VINPERIAKA WVNEKSCNCLL LEVNQIGEVT ESLOACKLAQD

370 380 390 400 410 420
ANGWGVMVEH RSGETEDTFI ADLVVGLCTG QIKTGAPCRS ERLAEYNQLL RIEEELGSKEA

430
EFAGRNFRNP LAK

POG733 in FASTA format

Sequence 1305 BEPF: 324 A: 325 C; 370 G; 286 T: 0 other:; 1855230484 CRC3Z:
atgtctattc tcaagatcca tgocagggag atctttgact ctogogggaa toccactgtt &0
gaggttgatc tcttocacctc aaaaggtctc ttcagagcoctg ctgtgoccag tggtgottca 120
actggtatct atgaggccct agagctccgg gacaatgata agactcgcta tatggggaag 130
ggtgtctocaa aggctgttga goacatcaat asaactattg cgoctgocct ggttagcaag 240
aaactgaacg tcacagaaca agagaagatt gacaaactga tgatcgagat ggatggaaca 300
gaaaataaat ctaagtttgg tgcocgaacgocc attctggggg tgtcoccttgc cgtctgcaaa 360
gotggtgocg ttgagaaggg ggtococccctg taccgocaca tcocgoctgactt ggoctggocaac 420
tctgaagtca tocctgocagt cococggocgttc aatgtcatca atggoggttc tcatgotggo 4a0
aacaagctgg ccatgocagga gttcatgatc ctocccagtcg gtgcagocaaa cticagggaa 540
gocatgogoca ttggagocaga ggtttaccac aacctgaaga atgtcatcaa ggagaaatat 600
gggaaagatg ccaccaatgt gggggatgaa ggcgggtttg ctoccaacat cctggagaat BE0
aaagaaggcc tggagctgoct gaagactgct attgggasag ctggoctacac tgataaggtg 720
gtcatcggcoca tggacgtagc ggoctoccgag ttcttocaggt ctgggaagta tgacctggac 7an
ttcaagtctc cocgatgacco cagcaggtac atctogoctg accagctggc tgacctgtac g40
aagtcoccttca tcaaggacta cocagtggtg tcoctatcgasag atcocctttga ccaggatgac a00
tggggagctt ggcagaagtt cacagccagt gocaggaatcc aggtagtggg ggatgatctc 960
acagtgacca acccasaagag gatocgocaag gocgtgaacg agaagtcctg caactgoctc 1020
ctgctcaaag tocooccadgat tggotoogtg accgagtoctoc ttocaggogtg caagoctggoo 10an
caggoccaatg gttggggogt catggtgtct catcgttocgg gggagactga agataccttoc 1140
atcgoctgaco tggttgtggg gotgtgcact gggoagatca agactggtgo cocttgoocga 1200
toctgagocgot tggocaagta caaccagoctc ctocagaattg sagaggagot gggoagocaag 1260
gctaagtttg coggocaggas cttocagasac coccttggoca agtaa 1305
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lonized calcium binding adapter molecule 2 (Iba2).

Entry information

Entry name

Frimary accession number
Secondary accession numbers
Entered in TTEMBL in Release 16, March 2001
Sequence was last modified in Release 16, March 2001
Annotations were last modified in - Release 2%, Cctober 2003

Name and origin of the protein

Protein name Hypothetical protein FLJ12783

QOHOGO_HUMAN
QOHSGO
MNone

Synonyms Mone

Gene name MNone

From Homo sapiens (Human) [TaxID: 9606]

Taxonomy Eukaryota, Metazoa, Chordata, Craniata, Vertebrata, Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Primates; Catarrhini; Hominidae;, Homo.
Sequence information
Length: 180 AA  Molecular weight: 17034 Da CRCE4: D461443CB9D90320 [This is a checksum on the sequence]

10 20 30 40 50 60
MSGELSNRFQ GGEAFGLLEA ROERRLAETN RELLCDOEYS DEENLPEELT AFKEEYMEFRD

70 80 90 100 110 120
LNNEGEIDLM SLKRMMEKLG VPKTHLEMKE MISEVTGGYS DTISYRDEVN MMLGEKRSAVL

130

140

150

ELVMMFEGEA NESSPEPVGP PPERDIASLE

QIHOG0 in FASTA format

Sequence 453 BP:; 130 A: 101 C; 137 G: 85 T: 0 other: 4163736789 CRC3Z:

atgtocgggog agoctcagoaa caggttccaa ggagggaagg cgttocggott goctocaaagoo B0
cggcaggaga ggaggctggc cgagatcaac cgggagcttc tgtgtgacca gaagtacagt 120
gatgaagaga accttccaga aasagctcaca gocttcaaag agaagtacat ggagtttgac 130
ctgaacaatg aaggcocgagat tgacctgatg tctttaasaga ggatgatgga gaagctitggt 240
gtocococcaaga coccacctgga gatgaagaag atgatctcag aggtgacagg aggggtocagt 300
gacactatat cctaccgaga ctttgtgaac atgatgctgg ggaaacggtc ggctgtoctco 360
aagttagtca tgatgtttga aggaaaagcc aacgagagca gocccaagcocc agtitggocccoco 420
cctooagaga gagacattgs tagdoCtgoos toga 453
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Dynactin complex 50 kDa subunit.

Entry information

Entry name

Primarny accession numkber
Secondary accession numbers
Entered in Swiss-Protin Release 35, November 1997
Sequence was last modified in Release 44, July 2004
Annotations were last modified in - Release 49, January 2006
Name and origin of the protein
Protein name

DCTNZ2_HUMAN
Q13561
QBBYNZ Q9BW17

Dynactin subunit 2

Synonyms Dynactin complex 50 kDa subunit
50 kDa dynein-associated polypeptide
p50 dynamitin
DCTN-E0
Gene name Name: DCTN2
Synonyms: DCTNS0
From Homo sapiens (Human) [TaxID: 9606]
Taxonomy Eukaryota, Metazoa, Chordata; Craniata; Vertebrata, Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Primates, Catarrhini; Hominidae, Homo.
Comments

« FUNCTION: Modulates cytoplasmic dynein binding to an organelle, and plays a role in prometaphase chromosome alignment and
spindle organization during mitosis. May play a role in synapse formation during brain development
« SUBUNIT Subunit of dynactin, a multiprotein complex associated with dynein. Interacts with BICD2 (8 simiianty). Interacts with
MAPRE1
« SUBCELLULAR LOCATION. Cytoplasmic and membrane-associated.
Sequence information
Length: 400 AA  Molecular weight: 44100 Da CRCB4: 0ASSAESSCOBB270F [This is a checksum on the sequence]

10 20 a0 40 50 60

ADPEYADLPG IARNEPDVYE TSDLPEDDQA EFDAEELTST SVEHIIVNEPN AAYDEFEDER

70 80 90 100 110 120
VETKEGLDFSD RIGKTERTGY ESGEYEMLGE GLGVEETPQQ KYQRLLHEVQ ELTTEVEKIE

130 140 150 150 170 150
TTVEESATEE KLTPVLLAED LAALKQQLVA SHLEKLLGPD AAINLTDPDG ALAKRLLLOL

190 200 210 220 230 240
EATENSKGGE GGETTGETPPD SSLVIYELHS RPEQDEFSQA AKVAELEKRL TELETAVRCD

250 ZE0 270 ZB0 290 300
ODAQNPLEAG LOGACLMETYV ELLQAKVSAL DLAVLDOVEA RLOSVLGEVN EIAKHEASVE

310 320 330 340 350 360
DADTQSKVHQ LYETTQRWSP TASTLPELVQ RLVTTKQLHE QAMQFGQLLT HLDTTOQQMTA

370 380 390 400
NSLEDNTTLL TQVQTTMREN LATVEGNFAS IDERMEKLGE

Q13561 in FASTA format

Sequence 1221 EP: 356 A: 299 C; 334 G; 232 T: 0 other: 18770929584 CRC3Z:
atggocggacc ctaaatacgc cgaccttococ ggocattgoca ggaatgagoc agatgtitat &0
gaaactagcg acctacctga ggatgatcaa goggagttcg atgcgtitgc acaagagctg 120
‘Jaggagctga caagcacaag tgtggaacac atcattgtca atocctaatgo tgoctatgac 130
aagttcocaagg acaagagagt ggggacaaag ggacttgatt tctcagatocg tattggaaaa 240
accaagagga caggatatga atctggagaa tatgagatgoc ttggagaggg tctgggagtg ano
aaggagacac cccagcaaaa gtaccagogo ctactgocatg aggtccaaga gotgacaact a0
gaagttgaaa asatcaagac gacagtgaag gagtcagocca cagaggagaa gotgaccoct 420
gtgttgctgg ctaaacagct ggocagococtg aagcagcagc tggttgcttc ccacctggag 480
aagctgctgg gaccagatgc tgoaatcaac cttaccgacc cocgatggocgoc coctggotaag 540
cgocctactac tgcagcoctgga agcaacaaag aacagcaaag ggggatcagg gggaaaaaco 00
actgggaccc cococcagatag cagoctigtic acttatgaac tacatictocg goctgagoag 11
gacaagttct ctocaagcoctgc casagtocgoca gaacttgasa agogoctgac agagctggag 220
acagctgtac gttgtgatca ggatgctcag aatccocttt ctgcaggtot acagggagco 7a0
tgtctocatgg agactgtaga goctgttgocaa gocaaaggtga gogococctaga coctitgoagtt g40
ttggatcaag tggaggctcg gctacagagt gtocctgggaa aggtgaacga gattgocaag ano
catasagoct ctgtagasaga tgocagataca caaagcaagg tgocaccagot atatgazact 960
atacagcgct ggagococccat tgoctocacco ctoocctgago tggtgocagag acttgtocaco 1020
atcaagcagoc tgocacgagoca agoccatgocag tttggtcago tocctgacaca cttggataco 1080
acccagcaga tgattgotaa ttoocttgaag gacaatacca coctocttgac ccaggtgoag 1140
acaaccatgc gtgasaaacct ggoccacagtt gaggggasact ttgoccagocat tgatgascgg 1200
atgaagaagc tgggaaagtg a 1221
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26s protease regulatory subunit 6A.

Entry information

Entry name PRS6A_HUMAN

Primary accession numkber P17980

Secondary accession number Q96HD3

Entered in Swiss-Frot in Release 16, November 1990

Sequence was last modified in Release 41, Februany 2003
Annotations were last modified in - Release 49, January 2006
Name and origin of the protein

Frotein name 268 protease regulatory subunit 8A
Synonyms TAT-binding protein 1
TBP-1
Proteasome subunit P50
Gene name Name: PSMC3
Synonyms: TEP1
From Homo sapiens (Human) [TaxD: 9606]
Taxonomy Eukanyota, Metazoa;, Chordata; Craniata; Vertebrata;, Euteleostomi; Mammalia; Eutheria;

Euarchontoglires; Primates, Catarrhini; Hominidae, Homo.
Comments

« FUNCTION. The 265 protease is involved in the ATP-dependent degradation of ubiquitinated proteins. The regulatory {or ATPase)
complex confers ATF dependency and substrate specificity to the 265 complex (B similarity).

« FUNCTION: Interacts with the human immunodeficiency virus tat transactivator. Specifically suppresses tat-mediated transactivation.
Probably involved in ATP hydrolysis It is possible that proteins MSS1 and TEP-1 compete with each other to regulate the interaction
with the transcriptional complexwith the HIV gene, thereby influencing gene expression in both directions.
SUBUNIT. May form a heterodimer with a related family member.
INTERACTION:
QIYAKITRAFE, NbExp=1; IntAct=EBI-359720, EBI-359276;

« SUBCELLULAR LOCATION. Cytoplasmic and nuclear (Pofential).

« SIMILARITY Belongs to the AAA ATPase family.
Sequence information
Length: 439 AA Molecular weight: 49204 Da CRCE4: 0E443465DDDEBBOB [This is a checksum on the sequence]

10 z0 320 40 50 &0

MNLLEPNIESEP VTRQEEMATY WDEAEQDEIE EEVLEMSTEE IIQRTRELLDS EIKIMESEWVL

70 80 90 100 110 120
EWVTHELQAME DEIKENSEEI EVNETLPYLV SNWVIELLDVD PNDQEEDGAN IDLDESQREGEK

130 140 150 160 170 180
CAVIETSTRO TYFLPVIGLY DAEKLEPEDL VEVNEDSYLTI LETLPTEYDS RVEAMEVDER

180 200 210 220 230 240
PTEQYSDIGE LDEQIQELVE ATVLPMWNHEE EHFENLEIQFP KEVLMYEZPPE TEHKTLLARAC

250 260 270 280 290 300
AAQTRKATFLE LAGPQLWVOMEF IGDGAELVRD AFALAKERKAP SITIFIDELDA IGTERFDEEK

310 320 330 340 350 360
AGDREVORTM LELLNQLDGE QPNTQVEVIA ATNRVDILDE ALLREGRLDR KIEFPMENEE

370 380 390 400 410 420
ARARTMOIHS REMWNVSPDWVN YEELARCTDD FNGAQCEAVC WEAGMIALRE GATELTHEDY

430
MEGILEVQAK EKANLOYYA

F17980 in FASTA format

200



Mecanismes de resposta a la induccié per hipoxia

Apéndix

Sequence 1215 EF:

atgtoccacgg
aagagtgaag
aacagtgaga
ctocctggatg
cagaggaagyg
gtgattgggt
gactoctatc
gaggtagacg
caggagctgg
gggatccaac

317
aggagatcat
tgttgagagt
aaatcaaagt
ttgatcctaa
goaagtgtgc
tggtggatgc
tgatocctgga
agaggooCac
tggaggccat
ctoccaaaagg

A 311

ccagogcaca
cacccatgag
gaacaagacc
tgaccaagag
tgtgatcaaa
tgaaaagcta
gacgctgooo
ggagcaatac
tgtcttgoca
ggtgctgatg

ctggococoggg ToLtgtgooge acogactaod

ctggtgcaga
aaggagasaag
tttgacagtg
cagctggatg
gacatcctgg
atgococaatg
agtcctgacg
tgcaaggctg
acoccacgagg
caatactacg

tgttcattgg
cgoocctotat
agaaggctgg
gcttoccageo
accocogoocot
aggaggcccyg
tgaactacga
tgtgtgtgga
actacatgga
cctag

agatggtgcc
catcttocatt
ggaccgggay
Caacacccaa
cctocogoteg
ggoccagaatc
ggagctggoc
ggocgggoatg
aggcatcctg

366 G
cggctgctgg
ctoccaagoca
ctgocogtaco
gaggatggtg
acctctacac
aagccaggag
acagagtatg
agtgacattg
atgaaccaca
tatgggccco
gocaccttoo
aag-tagtoo
gatgagttgg
gtgcagagga
gttaaggtaa
ggcoccgocttg
atgcagatcoc
cgctgoacag
atcgocactgg
gaggtgcagg

201

221 T

0 other:
acagtgagat
tgaaggacaa
ttgtctocaa
ccaatattga
gacagacgta
acctggtggg
actocgogggt
ggggtttgga
aggagaagtt
cagggacggy
taaagctggo
gggatgoctt
atgoccatcgg
caatgctgga
ttgcagcoccac
accgcaagat
actocoocgaaa
atgacttcaa
ccaggggtgc
CCaagaagas

1433203053 CRC3Z;

caagatcatg
gataaaagag
cgtcatocgag
cctggactooc
cttoccttoct
tgtgaacaaa
gaaggccatg
caagcagatc
tgagaacttg
gaagaccctoc
tggcoococag
tgococctggoc
caccaagogc
gcttctgaac
aaacagggtg
agagttococog
gatgaatgtc
tggggocoag
cacggagctc
agoccaaccta

B0
120
180
240
300
360
420
430
540
g00
EE0
720
780
g40
aa0
960

1020
1080
1140
1200
1215





