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Traduzione delle proteine:
avviene nel citoplasma
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Codone di INIZIO
all’estremita 5’ del mRNA

La sintesi proteica inizia nel citoplasma con I'aggancio della piccola subunita
ribosomale al estremita 5" dell’'mRNA. In corrispondenza del codone di inizio
“AUG" si aggancia la grande subunita ribosomale. Il primo a.a. al N-terminale &

dunque una metionina (Met) e |la sintesi proteica prosegue con la lettura
del’'mRNA nella direzione 5’--->3.
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Codon Codon Codon Codon Codon Codon

Modified from Griffiths et al., AN INTRODUCTION TO GEHETIC AHALYSIS, 6th Ed., W.H. Freeman & Co., 1996.




Codone di STOP
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2nd base in codon

Codice genetico .!'..Je s(:f re c?s

Phe | Ser Tyr Cys
Leu | Ser STOP | STOP
Leu | Ser | STOP | Trp

Leu | Pro His Arg
Leu | Pro His Arg
Leu | Pro Gin Arg
Leu | Pro Glin Arg
lle Thr | Asn Ser
lle Thr | Asn Ser

lle Thr | Lys Arg

1st base in codon
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I, Met | Thr | Lys Arg

tRNA
0 50
Val | Ala | Asp | Gly
Val | Ala | Asp Gly
Val Ala | Glu Gly
Val Ala Glu Gly
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athchg4c
ctccacccct
gtcttttatc
aaacctctta
gcocttocecoy
gcagcctata
ttaggagtgt
gtgccgggtyg
cccggtgtgg
ggtgtaggty
ggagtcccac
tacaccacag
aaggctggtt
aaagcagcag
ggtgttcctyg
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ctcggectgy
caggggctgg
agccagttcc
cagttacctt
aagctgctaa
ctgcaggtgce
tggggctgcc
gggtgctecc
gagcttttge
tggggtatcc
ggaaactgcc
acccaacagqg
caaagttcgg

gcgtgcctgg
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ggccccgcgg
aggggtccct

tctcggagec

cggagggctt
tccgggggct
ggctggcget
ggtggttecct
aggtgtatac
tggagttccce
tggaatccca
catcaaggcc
ctatggctat
gacaggggtt
tgctggagea
ggcaattcct

ccocggagtec
ggggccattc
cttggaggag
gcgggtgctyg
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cagcctggag
ccaggtggcg
actggagcag
ggagttggac
cccaagctgce
gggcccggadg
ggccccoccagy
gcocggagtec
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tcctgetect
ctggtggagt
gagcgctggy
gccttggggce
gtggagtggc
gtgtcccagy
ccggagtgaa
tgctcoccoccagy
gagttaagcc
cctttggggy
ctggtggecta
gagtggctgg
cagcagcagc
tcocctggtgt
gcatcgcagy
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International sequence databases exceed 100 gigabases

Submit to GenBank In August 2003, the INSDC announced the DNA sequence database exceeded
100 gigabases. GenBank is proud of its contributions toward this milestone.

Updates We thank all the scientists who have worked through the submission process at
GenBank and made their sequence data available to the world. See the related

Search GenBank press release.

GenBank and Growth of the

RefSeq: a International Nucleotide Sequence Database Collaboration
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« To get started, enter one or more search terms.
« Search terms may be topics, authors or journals.

oAl | Clinical Alert: Inmunizations Are Discontinued in Two HIV Vaccine Trias
National Institute of Allergy and Infectious Diseases (NIAID) September 24, 2007

New/Noteworthy Gl

E-Utilities Set up an automated PubMed update in

M NCBI fewer than 5 minutes.

PubMed Services
Journals Database (1) Get a My NCBI account. (2) Save your search.

MeSH Database . .

Single Citation (3) Your PubMed updates can be e-mailed directly to you.

Matcher Read the My NCBI Help material to explore other options, such as automated
Batch Citation updates of other databases, setting search filters, and highlighting search terms.

Matcher w =
Clinical Querles |_ |_

Speclal Querles , , , . . . - I
LinkOut PubMed is a service of the U.S. National Library of Medicine that includes over 17 million citations

My NCBI from MEDLINE and ﬂther life science journals for blcmedlcal articles back to the 1950s. PubMed
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Seal'chl CoreNucleotide for Istathmln rat mRNA complete| | Clear | Save Search Search i

[ Limits | Preview/index | History | Clipboard | Details |

About Entrez Found 12 nucleotide sequences. CoreNucleotide [10] EST [1] GSS [1]

Entrez Nuclectide Displayl Summary j Showl 20 jl Sort by jl Send to j i
Help | FAQ |
All: 10 | Bacteria: 0 | RefSeq: 0 | mRNA: 10 |
St Items 1 - 10 of 10 One page. | |
Check sequence
revision history [T 1: BCOB7660 Reports Order cDNA clone, Links | |
it Rattus norvegicus stathmin-like 2, mRNA (cDNA clone MGC:105372 IMAGE:7313867), complete cds §
R gil565851731gb/BCO87660.11[56585173] I
My NCBI (Cubby) '
[T2: BC092646 Reports Order cDMA clone, Links
Related resources Rattus norvegicus stathmin-like 4, mRNA (cDNA clone MGC:109417 IMAGE:7319130), complete cds
BLAST gil62204232IgbBCO92646.11[62204232)
Reference sequence ) ™
project [P BC062234 Reports Order cDMA clone, Links
Rattus norvegicus stathmin 1, mRENA (cDNA clone MGC:72884 IMAGE:6917958), complete cds
Search for Genes gil383282411gbBC062234.11[38328241]
Submit to GenBank _
[ 4: AF306458 Reports Links | |
Search for full length Rattus norvegicus SCG10 (Scgl0) mRNA, complete cds |
cDNAs gil112289771gblAF306458 . 1|AF306458[11228977]
M5 AY004290 Reports Links

Rattus norvegicus scgl10-like-protein mRNA, complete cds
gil9547314/gblAY004290.11[9547314]

[~ 6: AF026330 Reports Links
Rattus norvegicus stathmin-like-protein splice variant RB3" mRNA, complete cds
gil4003298IgblAF026530.1|AF026530[4003298]
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Search | CoreNucleotide forl _I Clear |
Limits Preview/Index History Clipboard Details

Displaylﬂenﬂank j ShanS jISEnd to j Hide: |  sequence = all but gene,CDS and mRNA features
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[~ 1: BC062234. Reports Rattus norvegicus...[gi:38328241] Order cDNA clone, Links

Comment Features Sequence

Locus BCO62234 1138 bp mRNA linear ROD 20-0CT-2004

DEFINITION Rattus norvegicus stathmin 1, mRNA (cDNMA clone MCC:72884
IMAGCE:6917958), complete cds.

ACCESSION BCO62234

VERSION BCO62234.1 GI:38328241
EEYWORDS MGC.
SOURCE Rattus norvegicus (Horway rat)

ORGANISM Rattus norvegicus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Raktus.

REFERENCE 1 (bases 1 to 1138)

RUTHORS Strausberg,R.L., Peingold,E.A., Grouse,L.H., Derge,J.C.,
Klausner,R.D., Collins,F.5., Wagner,L., Shenmen,C.M., Schuler,G.D.,
Altschul,5.F., Zeeberg,B., Buetow,K.H., Schaefer,C.F., Bhat,N.K.,
Hopkins ,R.F., Jordan,H., Moore,T., Max,8.I., Wang,J., Hzieh,F.,
Diatchenko,L., Marusina,K., Farmer,A.A., Rubin,G.M., Hong,L.,
Stapleton,M., Soares,M.B., Bonaldo,M.F., Casavant,T.L.,
Scheetz,T.E., Brownstein,M.J., Usdin,T.B., Toshiyuki,5.,
Ccarninei,P., Prange,C., Raha,5.8., Loguellano,N.A., Peters,G.J.,
Abramson,R.D., Mullahy,S5.J., Bosak,5.A., McEwan,P.J.,
McKernan,K.J., Malek,J.A., Gunaratne,P.H., Richards,S.,
Worley,K.C., Hale,8., Garcia,A.M., Gay,L.J., Hulyk,5.W.,
villalon,D.E., Muzny,D.M., Sodergren,E.J., Lu,X., Gibbs,R.A.,
Fahey,J., Helton,E., Eetteman,M., Madan,A., Rodrigues,S.,
Sanchez A., Whiting,M., Madan,h., Young,A.C., Shevchenko,¥.,
Bouffard,G.G., Blakesley,R.W., Touchman,J.W., CGreen,E.D.,
Dickson,M.C., Rodriguez,A.C., CGrimwood,J., Schmutz,J., Myers,R.M.,
Butterfield,Y.8., Krzywinski,M.I., 8kalska,U., Smailus,D.E.,
Schnerch,A., Schein,J.E., Jones,5.J. and Marra,M.A.

TITLE Generation and initial amalysis of more than 15,000 full-length
human and mouse cDHNA segquences




JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

REMARK
COMMENT

FEATURES
source

ene

numan ana mouse CUNA Seguences
Proc. Natl. hecad. Sci. U.S.A. 99 (26), 16B99-16903 (2002}

12477932

2 (bases 1 to 1138)

Director MGC Project.

Direct Submission

Submitted {(13-NOV-2003) Watiomal Institutes of Health, Mammalian
Gene Collection (MGC), Cancer Genomics Office, Mational Cancer
Institute, 31 Center Drive, Room 11A03, Bethesda, MD 20892-2590,
USA

NIH-MGC Project URL: http://moc.nci.nih.gov

Contact: MGC help desk

Email: cgapbs-rimail.nih.gov

Tissue Procurement: John C. Marshall, M.D., Ph.D

cDNA Library Preparation: CLONTECH Laboratories, Inc.

cDNA Library Arrayed by: The I.M.A.G.E. Consortium (LLNL)

DHA Seguencing by: Genome Seguence Centre,

BC Cancer MAgency, Vancouver, BC, Canada

infofbogsc.bo.ca

Steve Jones, Sarah Barber, Mabel Brown-John, Yaron Butterfield,
hndy Chan, Steve 5. Chand, William Chow, Alison Cloutier, Ruth
Featherstone, Malachi Griffith, Obi Criffith, Ran CGuin, Wancy Liao,
Fim MacDonald, Amara Masson, Mike R. Mayo, Josh Moran, Ryan Morin,
Teika Olson, Diana Palmguist, Anca Petrescu, Anna Liisa Prahbu,
Parvaneh Saeedi, JR Santos, Angeligue Schnerch, Ursula Skalska,
Duane Smailus, Jeff Stott, Miranda Tsali, George Yang, Jacguie
Schein, Asim Siddigui, Rob Holt, Marco Marra.

Clone distribution: MGC clone distribution information can be found
through the I.M.A.G.E. Consortium/LLNL at: http://image.llnl.gov
Series: IRAL Plate: 52 Row: h Column: 14
This clone was selected for full length seguencing because it
passed the following selection criteria: matched mRNA gi: 8393695.

Location/Qualifiers

1..1138

forganism="Rattus norvegicus"

/mol_type="mRNA"

fdb_xref="taxon:10116"

felone="MGC:72884 IMAGE:6917958"

ftissue_type="Pituitary gland, anterior, rat"

felone_lib="NICED Rr Pitl"

flab host="DH10B"

/mote="Vector: pDNR-LIB"

1..1138

fgene="Stmnl"

/mote="aynonyms: Lapl#, OP18, prosolin, stathmin, PR22Z,

PP17, SMHN, PP14"
fdbh wrafe"CenaTN:29332"




o ke v op

fdb xref="GeneID:29332"
fdb xref="RATMAP:44620"
fdb xref="RGD:2992"
94..543

fgene="Stmnl"
/fcodon_start=1
fproduct="Stmnl protein
/protein_id="ARH62234.1"

fdb_xref="GI:38328242"

/db xref="GeneID:29332"

/db xref="RATMAP:44620"

fdb xref="RGD:2992"
ftranslation="MASSDIQVEKELEKRASGQAFELILSPRSKESVPEFPLSPPEEED
LeLEEIQEFLEAREERRESHEAEVLEQLAEKREHEKEVLOKATEENNNF SKEMAEEELT

etk asn P T
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ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
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ggggagtgtyg
agtgtacage
gagctggaga
gaatctgteco
attcagaaga
aageageotog
aacaacaact
gagaaccggy
gttgaagagyg
taagttgtie
tggocagtgt
tataggtaga
ttgototttt
ctoctogggea
ttogbtgaaga
tgogatcoca
tgoacagtge
daaaaaaaaa
daaaaaaaaa

HEMEANKENREAQMAAKLERLREKDKEVEEVREKNKESKDPADETEAD"

gocaggogge
cagtoteottg
agogtgeottc
cocgagttoeoe
aattagaage
ctgagaagog
tcagocaaaat
aggcgoaaat
tgoggaagaa
cgagaactga
catttacttt
toccagacogt
ttaaagtgtt
cactocggtgt
gtatgtagtyg
attctgteoce
tgttgaaaaa
daaaaaaaaa
daaaaaaaaa

toggacktgag
toctteotgteoo
cggocagget
cotttoocoee
tgoagaagaa
gogageatgaa
ggcagaggag
ggotgocaag
caaagaatece
ctttecteoeoceoo
ttocotootkg
gagatgbtttt
ggtotttcta
gotgggttaa
gottotbeoca
aatctcacca
aaaaaaaaaa
daaaaaaaaa
daaaaagcaa

cagggobtteo
aacatggeoat
tttgagctga
ccaaagaaga
agacgcaagt
aaagaagtge
aaactgacco
ctggagogtt
daagaccooyg
gaccocktteoo
acaaatatte
aggggektocaa
acgtagectat
tggotagtge
acccattaga
gatgoctactyg
aaaaaaaaaa
daaaaaaaaa
daaaaaaaaa

cttgocagkyg
cttotgatat
ttoctocageoeo
aggatctttc
ctocatgaage
toccagaaage
acaaaatgga
tgogagagaa
cggacgagac
taaatatceca
tagaagectga
ggggagaaac
ttttoctogtt
tgtattgact
tgotgagtat
tacttgaatyg
aaaaaaaaaa
daaaaaaaaa
daaaaaaaaa

gattgtgtag
tcaggtgaaa
tocgatcaaaa
cctggaggaa
agaagteottg
cattgaggag
ggotaacaaa
ggacaagcoac
cgaggotgac
aagactgtac
tgtaggaceog
tgaaagtgtt
goatotttte
gtggaagacyg
ctgttcactt
gttaataaac
aaaaaaaaaa
daaaaaaaaa
aaaaaaaa

Disclaimer | Write to the Help Desk
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Capping l

ggggagtgtyg
agtgtacagc
gagctggaga
gaatctgteoc

N-term

Ftranslation="MA

Codonediinizio: nucleotidi 94-96
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LSLEEIQEELEAAEERRESHEAEVLEQLAEKREEEEEVLOEATEENNNF SEMAEEKLT

HEMEANKENREAQMAAKT.E

gocaggoggc
cagtctottyg
agocgtgotte

tcggactgag
tcttctgtee
cggoccagget

gggoctttc
aatlatggecat
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cttgccagtg
cttctgatat

C-te

gattgtgtag
tcaggtgaaa

tttgﬂéﬁtga

ttctocageec

tcgatcaaaa

cocgagttocco

cctttococcoo

cCCcaaagaaga

aggatcttte

cctggaggaa

attcagaaga

aattagaagc

tgcagaagaa

agacgcaagt

ctcatgaagc

agaagtcttg

aagcaéct&g

ctgagaagcg

aacaacaact

tcagcaaaat

ggagcatgaa

aaagaagtgc

tccagéaagc

cattgaggag

gygcagaggayg

aaactgaccc

acaaaatgga

ggctaacaaa

gJadadccagdadd

aggogcaaat

ggctgoccaag

ctggageocgtt

tgcgagagaa

ggacaagcac

gttgaagagg

Ltgoggaagaa

caaagaatecc

daagacccog

cggacgagac

cgaggcotgac

Eiﬂgttgttc
tggoccagtgt
tataggtaga
ttgateotttt
ctectogggeoa
ttcgtgaaga
tgcgatcocca
tgcachgtgec
daaaagaaaa
daaaadaaaa

cgagaactga
catttacttt
tccagaccgt
ttaaagtgtt
cactocggtgt
gtatgtagtyg
attctgtccc
tgttgaaaaa
daaaaaaaaa
daaaaaaaaa

ctttctcececo
ttcccteoctyg
gagatgtttt
ggtctttcta
gotgggttaa
gottcttoeca
aatctcacca
aaaaaaaaaa
aaaaaaaaaa
aaaaaagcaa

Codonedi STOP: nucleotidi 541-543

gaccccttoco
acaaatattec
aggggctcaa
acgtagctat
tggctagtge
acccattaga
gatgctactg
aaaaaaaaaa
aaaaaaaaaa
aaaaaaaaaa

N

taaatatcca
tagaagctga
ggggagaaac
ttttctogtt
tgtattgact
tgoctgagtat
tacttgaatg
aaaaaaaaaa
daaaaaaaaa
daaaaaaaaa

polyA

aagactgtac
tgtaggaccyg
tgaaagtgtt
gocatctttte
gtggaagacyg
ctgttcactt
gttaataaac
aaaaaaaaaa
daaaaaaaaa
aaaaaaaa

m
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Mitochondria

Proteine che hanno destinazione finale nucleo, perossisomi o

mitocondria sono sintetizzate da ribosomi liberi mentre proteine
che hanno destinazione finale in un compartimento dell’elenco

guidano il ribosoma che le traduce verso il RER.

E’ la proteina nascente
a determinare se |l
ribosoma che catalizza
la sua sintesi deve
rimanere libero oppure
essere associato alla
membrana del RER.



Ribosomi che traducono mRNA che codificano per

proteine nucleari, mitocondriali e dei perissosimi 23
rimangono liberi

N




indirizzamento di una proteina di secrezione:
RE --> Golgi --> vescicola di secrezione -->
spazio extracellulare

Nucleo

RE

citosol

Nucleo

RE

citosol

citosall citoso citosg
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wm . . . citosol
* T"an;%;f.} o | *"‘;_‘/) b e 3y | |Vescicoladi
g LfANS e ' Ayl secrezione
# €kﬂgmk::;§ — 0 e S .
9‘:&'11* ?0 Golgi N\ C&m_g‘gl’_ﬁ 6olgi ‘.\\77 !Qy‘mgl $ )
* 7 ‘g ',, ¥ W trons ® Q " * } — wons [ ) ] b.n
Golgi S ) colgi ¥ ¥ o 3
—t "w - 2
citosol citosol citosol Mb plasia

tica




indirizzamento delle proteine nucleari,
mitocondriali, del perossisomi

nucleus




Proteine della via secretoria: RE --> Golgi -->
vescicola di secrezione --> spazio extracellulare

@\



L'informazione sulla localizzazione finale delle proteine &
contenuta nella loro sequenza amminoacidica

Esempi di sequenze di localizzazione:

Importazione nel nucleo (NLS) -Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-

Exportazione dal nucleo (NES)  -leu-Ala-Leu-Lys-Leu-Ala-Gly-Leu_Asp_lle-

Importazione nel RER (peptide segnale): H2N-Met-Met-Ser-Phe-Val-Ser-Leu-

Leu-Leu-Val-Gly-lle-Leu-Phe-
Trp-Ala-Thr-Glu-Ala-Glu-GlIn-

Leu-Thr-Lys-Cys-Glu-Val-Phe-GIn-

Ritorno al RER -Lys-Asp-Glu-Leu-COOH

Importazione nella matrice del mitochondrio  H2N-Met-Leu-Ser-Leu-Arg-GIn-Ser-
lle-Arg-Phe-Phe-Lys-Pro-Ala-

Thr-Arg-Thr-Leu-Cys-Ser-Ser-

Arg-Tyr-Leu-Leu-

Importazione nei perossisomi (PTS1) -Ser-Lys-Leu-COOH




Sequenze di localizzazione nucleare
(NLS) e di export nucleare (NES)

Sequenza di localizzazione

nucleare (NLS): Proteine di
trasporto tipo “importine”

accompagnano le proteine che
possiedono una sequenza “NLS”

nel passaggio dal citoplasma al Spoke
nucleoplasma attraverso i pori

nucleari. %

y
Nucleoplasmic
ring

channeal

nucleo -
QMESD

{Importina] [Esportina]
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filaments
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~ ring
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Se la sequenza NLS e mutata, la proteina non viene
piu trasportata dal citoplasma al nucleoplasma.

(A) LOCALIZATION OF T-ANTIGEN CONTAINING  (B) LOCALIZATION OF T-ANTIGEN CONTAINING
WILD-TYPE MUCLEAR IMPORT SIGMNAL A MUTATED NUCLEAR IMPORT SIGNAL

AP

Pro — Pro —Ly§ — Thr —Lys—Arg—Lys— Val —

T

(A): sequenza NLS corretta: la proteina ha una localizzazione nucleare
(B): stessa proteina messa in evidenza in (A) ma con una mutazione puntiforma nella
sequenza NLS (a.a. treonina in sostituzione della seconda lisina della sequenza NLS):

la localizzazione € chiaramente citoplasmatica e non piu nucleare perché la porteina
mutata non € piu riconosciuta dall'importina.



Indirizzamento delle proteine della
via secretoria

Con alcune eccezioni, le ENDORLASMIC RETICULUN

sequenze delle proteine della
via “secretoria” iniziano con

al N-terminale il peptide __
segnale 1SS vesicLEs

.
ek
i

Nota: anche se chiamata genericamente via “secretoria”, proteine di questa
via possono avere come localizzazione finale uno qualsiasi dei compartimenti
elencati ed essere solubili, associate a membrane oppure transmembrana.



Il ruolo dell’'SRP

La traduzione L'SRP si attacca
espone L'SRP si lega al complesso

la sequenza e arresta ribosoma-proteina
segnale la traduzione nascente sull'RE

Ribosoma

SRP CITOSOL

Recettore
dell’'SRP
N\
Traslocone

LUME dell'RE

Sequenza

segnale
del polipeptide

nascente




1- La sintesi de!
polipeptide
inizia su di un
ribosoma libero
nel citosol

Function of Signal Peptide

Example of Signal Peptide

Import into ER

2- la proteina
SRPsi lega al
peptide segnale
e blocca
temporaneame
nte la sintesi
proteica

3- SRP silega ad un
recettore posto sulla

membrana del RE. Tale

recettore fa parte del
complesso di
trasferimento o
traslocone che forma
un poro sulla
membrana del RE e

lega il peptide segnale

"HiN-Met-Met-Ser-Phe-Val-Ser- Leu-Leu-Leu-Val

Gly-1le-Leu-Phe-Trp-Ala -Thr-Glu-Ala-Glu-
GIn-Leu-Thr-Lys-Cys-(ilu-Val-Phe-Gln-

4- SRP abbandona
il complesso, la
sintesi proteica
riprende. La
proteina nascente
attraversa
contemporaneame
nte

5-un enzima
idrolitico
rimuove il
peptide
segnale della
proteina

6- In assenzadi
altro segnale,
raggiunto il codone
di stop, il ribosoma
Si sganccia
dall'mRNA e la
proteina é
localizzata nel lume
del RER



Traslocone: poro proteico

Le proteine SRP sono riciclate

sequence

SRP receptor
cytosol @
B
ER membrane
ER lumen ) ' Translocon Translocon cleaved
[closed)  (open) sighal }
sequence

Il traslocone € un poro proteico
tappato sul versante del lume del RE
che si apre soltanto dopo interazione
con un ribosoma.



Proteine transmembrana: Inserimento co-
traduzionale nel doppio strato fosfolipidico

O0H

Peptide
an | Segnale

™
iy

Sequenza di
localizzazione
transmembran

a (alfa-elica)

COOH

Complesso di—>
traslocazione g

mature protein
in ER membrane

hydrophobic stop- hydrophobic start- : MNH2
transfar-peptide-  transfer-peptide-
| binding site binding site
translocator protein . | . Proteina
transmembrana

Nota: in questo schema per semplicita non sono piu stati rappresentati mRNA e ribosoma.



NH?2 OOH
—— — - g
Peptide Dominio extracellulare di Dominio Dominio citos
segnale legame del ligando transmembrana con attivita
enzimatica

Esempio: sintesi e indirizzamento di un
recettore a singolo passo transmembrana la
cui localizzazione finale € la membrana

plasmatica.
<—— Dominio citosolico

con attivita
enzimatica

cytosol

Mb del RE

Peptide
Lume RE segnale

Dominio extracellulare
di legame del ligando
















extracellular




Spiegare la sintesi e lo indirizzamento del recettore
metabotropico al glutamato?

Sevenpass transmembrane receptor



extracellular



extracellular



extracellular
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