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Receptor : S-Gal / EBP (Elastin Binding Protein) ?
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Receptor : S-Gal / EBP ?

Human / Mouse
fZLPGSCGQWGSPSAQDEASPLSEWRASYNSAG1

90 100 110
hEBP  LPGSCHQVVGSPSAQDEASPLEEWRASYNSAG
mEBP  LPCSCG-MAGSPSAQDEAPALPERRTDHNRA

180 190 200

STOP 4 Peot Sci 2007 Apr,13(4)263-8

Induction of macrophage migration through lactose-insensitive receptor by elastin-derived nonapeptides and

their analog.

Maeda ", Mizoiri N, Briones MP, Okamoto K.

@ Author information AG-Q
Abstract

Elastin, one of the extraceliular matnix components, is present in tissues requining extensibility and resilience such as the aonta, lungs, ligaments and
skin. Degradation of elastin is observed in diseases such as atherosclerosis, emphysema and metastasis. It has been suggested that d ‘
elastin-derved peptides interact with a vanety of cell types and are imvolved in development of diseases. Two nonapeptides.lNaGy-ValProGly{eu—
and Ala-Gly-Val-Pro-Gly-Phe-Gly-Val-Gly (AGVPGFGVG), exist in hydrophobic regions of elasTin. 1n This paper, we
aractenzed Mese erasun-genved nonapeptides by macrophage migration assay. Both nonapeptides induced a maximal migration at 10{-8) M and

elicited the same degree of responsiveness. To investigate the role of the sixth residue of the nonapeptides, seven analog peptides in which Leu or
Phe is substituted by lle, Val, Ala, Gly, Pro, Lys or Glu were synthesized and their macrophage migration actiity tested. Among the nonapeptide
analogs, only Ala-Gly-Val-Pro-Gly-le-Gly-Val-Gly induced the mégration of macrophages at the optimal concentration of 10(-9) M and its
responsiveness was the same as that of parent nonapeptide AGVPGFGVG. Results of the deactivation tests and the effect of lactose on macrophage

migration showed that a lactose-insensitive receptor which mainly recognizes Ala-Gly-Val-Pro-Gly-lle-Gly-Val-Gly is presumably present on the
membrane of macrophages in addition to the elastin-binding protein (EBP) sensitive to lactose. These results suggest that Leu, Phe and lle residues

at the sixth position of elastin-derived nonapeptides are crucial for inducing macrophage migration and in particular, lle residue is important for the
recognition by receptor insensitive to lactose.
|




Aims

e Determine the structural characteristics
of the AGVPGLGVG (AG-9) elastin peptide.

e Define the in vitro and in vivo pro-tumor biological activities
of the AG-9 peptide.

e Identify the AG-9 elastin peptide receptor insensitive to lactose.
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Dm 18 : AAAGLVPGGPGFGPGVVGVPGAGVPGVGVPGAGIPVVPGAGIPGAAVPG
Dm 20: ARPGVGVGGIPTYGVGAGGFPGFGVGVGGIPGVAGVPGVGGVPGVGGVPGVGISP

Dm 26 : RAAAGLGAGIPGLGVGVGVPGLGVG AGVPGFGAG
EBPbinding site Integrin/GAG
(VGVAPG) binding site

VGVAPG
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Brassart et al. 2001 Modified from L. Nivison-Smith et A.Weiss, 2011
Bos taurus 0 0------------- ELEEGE-V-------- EVARE-GEV--GVVEEGVEVVEGVEVRAE-GE----IGLERE---------~- EVIE
X(;XXjDCB Dipodomys ocrdii------------- AIBRAL-V-------- GLEE-BV--8§V-------- DEGVLE-G----AEGVEEE---------~- EIAA
-_— = Echinops telfai----------- LAEGVEEGEEV-------- EVEBEEEV--GVEEGE----- EVEVEEGEE----VEVEEE---------~- GEVT 2
Felis catus  -------- APVLAGLEEG-I-------- EVAE-GVAPGEVAPGV----LPGVRE-G----IGIGEE---------- EVIA
VG-6 Homo sapiens ALLNLAGLVE-GVEVABE-V-------- EVAREB-GV--GVAPGVELAPGVEVARAE-G----VEGVAPGEVEVAEBGIGEGGVAR
(ENn24) Hicrocebus muriAILILLELEE-GRAGVABG-VVPEVEVAERGVVE-GV--EVARGV--VEGEVEVAEB-G----VEIEGRG---------~-- ThA
Hus museculus - ------- LEE-GVEEVEGE----GVEV--GGIBP-G---GVEVEE--VEG-GUVGE-GEVIGIGAGREGE---------~- ELGE
Pan troglodytesALLWLAGLVE-EVEVAEBE-V-------- EVARBE-GV--GVAPGVEVARPGVEVAE-G----VEVARGE------------~--
FProcaviea capens----LVYGIIER-BRAGLERGE-I----EPF--GVRE----- EVVEEI----GBEGVEE-G----IGVELE---------- VT2
Pteropus VampyL------ - - - - --=-=-==---—---=----- LFETE--V--GLERFGA------ EVEE-GE----IGIGEGE---------- EVTIAa
Rattus norvegic------ ELEE-GVEEGVEGE----GVEV--GELE-E---GVEEFGEE--VIGIGTGE-G----TGLVEG---------- DLGE
Tursiops truncesALLf------- LAGVVEE-V-------- EVEE-GV--GLVEGV------ EVEE-G----VTGEIGEG---------- EVIA
Baos taurus ARAGL PR GV EELEVEVEVEG LGV GV E G L EV A GV F G L EA T - - - - - - - - - = - m - - - - - - - - o - - - - - - - - - -
Dipodomys ordiiRARGLEAGVEGLEAGAGV EGLEGRA G RG TV EEF EAG R GEE G - - -~ -~ - -~ - - - - - - - - - - - - o m b m o m b mmmmm - - - -
X(;XIDCBXCBXCB Echinops telfaiAAAGLGAGWPGFGEGEGWPGFGAGAGWPGFGAGAG!PGFGAGAGWPGH ————————————————————————————
Felis catus ARAGLEPAGV R GEFEVEAG YV EGF GV R GV P CGF ERAG VGV PG FEAGAGER----- -~~~ -~ -------------------
AG-9 Homo sapiens AAAGLGAGIPGLGWG?GWPGLGWGAGWPGLGWGAGWPGFGEGEDEG?.—IELSPEL.EGDPSSEQ.LPETPSEP.U
HMicrocebus muriBABRRGLEAGVEGLEVGAGVERGELEVE ARGV EGLEVG ARGV RPEFERAGAGEEGRE-RE----------------=------~--~-
(Dn]26) Mus musculus ARAGLGAGVPGEFGRAGAGV EGFGAGR GV EGFGRAG ARGV EFGFEAGAGVEREGFEGRAGAT - ---~------~--=----=-------
Pan troglodytesAAAELEAGIPELEVEVEVPELEVGACGVEELEVERGEVPGEFEACGADECE VE -JBS L)SEE LEE G PSISISIGHE LIPJSIT oS P e v
Procavia ceapensAARELBAGVPGELEVERAY PELEVGACEVRELEVEAGE----GARCORDTS -HE------------- GHNESIPLLASL
Pteropus vampyrRAARGLERAGVEGFGEAGAGI PGFGVG ARGV EPGFGAGRRGVEVFGRGAGEGRPE-RLEH----------------------~-
Rattus norvegicRRRGLEAGV EGLEVEAGV EGFGRAG PR G--GFERAGR GV EGFGRGAT -~ - -~~~ - - - - - - - - - - - - - - - - - - -
Tursiops truncal BB GLPAGVREEFERA GV E TV EELE T -|-------- |- -~~~ --" """ - - - - - - - - - - o - m - mm - - - - - - -




Fourier-transform infrared spectroscopy

Structural Characterization
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In vivo Pro-tumour Properties
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Proteinase Secretion

= 0:37
HT-29 AG-9 [M] VG-6 [M] é
ctl 1011107° 109 108 107 106 105 10+ cfl 10110 109 10 107 106 105 10¢ AdheS|0n g -
o
160 v
2014 _—1—
e
3 B =
£ £ 3
o 8 L
< - © o0 T
= e s
&
S ™S S » A s 5 » NS 2R A S 5 N
AG-9 [10% M] VG-6 (107 M1 B16-F1
VG-6 [M
AG-9 [M] (M]

ctl 10111010 109 10¢ 107 10€ 10° 10

ctl 10111010 10° 108 107 106 105 10+
HT-1080 AG-9
uPA uPA

M‘" VG-6

N® e 2 A R B N e e 2 AR B M

AG-9 [10% M] VG-6 [10% M]

n
=3
o

% of control
s a
o o
g 8
% of contral
2
o

@
e

o

Cell Migration HT-29

Ctl AG-9

AG-9

K

66(1m

el
°
&

VG-6

o
°
14

o
o
9

e
2

Cell migration (OD 560nm)

e
>

Peptide-TAMRA/ +4°C

% |




|ldentification of the AG-9 elastin peptide receptor insensitive to lactose:
Ribosomal Protein SA (RPSA)

# Affinity Chromatography
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Blebbing Control GFP-Hsp90
and Extracellular Vesicle Shedding
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Ablebbing
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Conclusion

AG-9 is highly more * Invivo: AG-9 > VG-6
conserved than VG-6 peptide
* Invitro
AG-9 and VG-6 structural characteristics — 2D and 3D proliferation,
are similar (DC, NMR, FTIR) — migration,
— same conformation (B-turn). — adhesion,

—  proteinase secretions

: . — tubulogensesis (angiogenesis)
Different supraorganization (AFM)

— VG-6 : dots Optimal Concentration
— AG-9 : fibers (amyloid-like) AG-9:10"M /VG-6: 10"M

= Cancer: RPSA (AG-9 and VG-6 receptor)

» Blebbing and Extracellular Vesicle shedding
- Invasion and cell/cell communication

AG-9 and its RPSA receptor influence tumor progression

- New antitumor therapies?
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récepteur Ribosomal Protein SA (RPSA)

Récepteur
transmembranaire

Récepteur de surface pour la
laminine (Rea et al)

Précurseur 37 kDa, forme
mature 67 kDa

Nécessaire pour la formation de la
sous-unité ribosomique 40S

Voie d’entrée de nombreux
pathogénes tels que les virus ou les
bactéries

Permet 'adhésion des cellules a la
membrane basale

Récepteur aux peptides d’élastine

Régulation de I'activité protumorale
des peptides d’élastine (Blebbing et
vésicules extracellulaire)
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Ribosomal Protein SA (RPSA)

Assemblage
des
ribosomes

génération
des ARNr

Viabilité
cellulaire

VVVYVY

Croissance

Migration

Adhésion

Invasion

Remodelage de la MEC
Survie cellulaire

Surexprimé
dans le cancer

!

Cible thérapeutique
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Pourcentage du controle (%)
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Invasion et formation de Métastases

Mesenchymal

Mesenchymal

. Cells move through
Focal adhesions g

t cell to ECM matrix by using MMPs
Ll s to degrade ECM

ECM degradation |
Cell-substrate adhesion |

Amiboide

Amoeboid

Cells squeeze in between
gaps in the ECM

ket

Loss of cell Membrane Squeeze through gaps

polarity

blebbing in the ECM fibers
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Microvésicules tumorales

Multi-drug
resistance

Drug afflux from calls.

Tumor microenvironment

Maodulation of the
micraanviranment to support
tumer growth and survival.

Acquisition of aggressive
phenotype
Horizontal fransfer of cncogenic
tecaplors and ather
paracring signals.

Tumor-derived
microvesicles

D’aprés Muralidharan-Chari V et al,

Invasion and metastasis

Protease cargo facilitates
matrix degradation.

Deposition of paracnne signals.

Angiogenesis

Horizontal transfer of VEGF
and miRNAs that impacis
endothelial cells.,

Evasion of immune
surveillance

Fusion with immune cells alters
the immune response.

2010

Tumeur primitive

cellules
épithéliales
normales

9 Exosome avfi5s

@ Exosome abfis
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Cell maotility through plasma membrane blebbing
Fackler OT, Grosse R - J. Cell Biol. (2008)
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