


CYRI promotes lamellipodia dynamics with Scar/WAVE

CYRI is conserved from amoebas to mammals
Shows homology to CYFIP/ p140Sra

Mammals have CYRI-A and CYRI-B

Conserved NT-myristoylation and RAC1 binding
Fort, Batista et al., Nature Cell Biol. 2018
With Robert Insall lab
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CYRI-B opposes RAC1 basal activation

Depleting CYRI-B enhances RAC1 activty Overexpressing CYRI-B dampens RAC1 activty

siRNA control
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CYRI-B may act as a buffer of RAC1 — but the mechanism is unknown

Fort, Batista et al., Nature Cell Biol. 2018
with Robert Insall lab



CYRI Restricts Lamellipodia

CrispR
CYRI -B#1 CYRI -B#2

Recruitment of CYRI makes lamellipodia more dynamic
Fort, Batista et al., Nature Cell Biol., 2018



Loss of CYRI-B can increase migration speed

CHL-1 CRISPR
VectorC! CYRI-B #1 CYRI-B #2

-150 0 -150 0 150 -150 0
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‘Fast moving c-shape

cells CHL-1 CRISPR

Fort, Batista et al., Nat. Cell Biol. 2018



CYRI Proteins Regulate Macropinocytosis

CYRI-A/B double KO shows severe
Impairment of macropinocytosis

CYRI-A
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Hoang Anh Le- PhD student. JCB 2021: Savvas Nikolaou PhD student



0 eat or to walk” Macropinocytosis vs Migration

00:00

Macropinocytosis fuels tumour growth

Cell crawling leads to invasion and metastasis 0 min




Macropinocytosis 1s a fundamental process

Extracellular
macromolecules and cellular debris
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Why do we care about macropinocytosis?

Antigen presentation- dendritic cells

LETTER




CYRI-mediated macropinocytosis recycles integrins

CYRI-A ITGAS W

" - r@ Yy ¢ CYRI-A/B depletion results in excess ITGa5B1
ﬁ' v R, on the cell surface
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CYRI-B " ITGAS

Cells become more migratory and invasive

Cells gain anchorage-independent growth
capabilities

COS-7 Anh Hoang Le et al., JCB 2021



CYRI-B knockout cells accumulate integrin adhesions

Phalloidin/
B1-integrin/DAPI
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Jamie Whitelaw, unpublished



Does CYRI-B have a role in PDAC progression?

Normal PanIN-1 PanIN-2 PanIN-3 Infiltration Dissemination Metastasis KPC model for meta Static PDAC

Only in pancreatic

Pdx-1 “‘C” epithelial cells

f

KRAS CDKN2A TP53 and SMAD4

© 2012 American Association for Cancer Research KRasG12D| |p53R172H W':]

CCR Focus




CYRI-B increases during tumour progression

Median Survival
KPC: 187d
CKPC: 118d
P=0.004
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Kaplan-Meier Survival Curve

In situ hybridisation of CYRI-B RNA

Savvas Nikolaou, unpublished



CYRI-B loss accelerates PanIN at 15 weeks in KPC mice
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CYRI-B KO show: Increased p-ERK, p-JNK, Ki67 (proliferation) and more
Severe grades of PanIN at 15 weeks.



Cyri-b KO tumours are less metastatic

Metastasis from Primary Intraperitoneal seeding transplant model

Control CYRI-B KO
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Savvas Nikolaou, unpublished



N-WASP Control of LPAR1 Trafficking Establishes

Response to Self-Generated LPA Gradients to

Promote Pancreatic Cancer Cell Metastasis

Lysophosphatidic acid-mediated chemotaxis
drives metastasis

Tumour cell
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Juin et al., Dev. Cell 2019

LPAR1 recycling mediates
chemotaxis in PDAC cells-
Impacting metastasis



Cyri-b KO cells fail to chemotax to LPA in serum

Inhibitor
Kl16425

Motility is not reduced, but directionality is lost in Cyri-b KO



CYRI co-localises with LPAR1 at Macropinocytic Events
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Savvas Nikolaou, Unpublished



CYRI-B depleted cells show impaired LPAR1 internalisation

CYRI-B GFP
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CYRI-B in early and late PDAC progression

Normal PaniIN-1 PanIN-2 PanIN-3 Infiltration Dissemination Metastasis

CYRI as a buffer- RAC1, ROS

CYRI controlling cell functions-
1 Macropinocytosis, chemotaxis
KRAS CDKN2A  TP53 and SMAD4 : ? ?

© 2012 American Association for Cancer Research

CCR Focus A‘K{




How do cells balance macropinocytosis with migration?

Macropinocytic cell l Migratory cell

Is macropinocytosis important for
metastasis?
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_soft matrix _stiff matrix Can we alter macropinocytosis for

-lessintegrin engagement -integrin engagement

-nutrient-poor conditions -nutrient-rich conditions thera DEUtiC beneﬂt?
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CYRI-B is a “local inhibitor” of protrusions

Meinhardt Model
Activator (a) Cell (b) Activatorl/i
Global inhibitor St : '

Local inhibitor ]
B Activator

B Local inhibitor
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“Activator” 1s Racl and WAVE Complex
Local inhibitor follows activator- builds up and results in splits

Matthew Neilson, Robert Insall
2011, SIAM Journal on Sci Comp.



