
Figure1. CanonicalWnt Pathway.
The activity of Porcupine within Wnt
expressingcells is required for secretion
of activeWnt. ThisactiveWnt canin turn
bind Frizzled receptors to initiate
signallingof the canonicalWnt pathway.
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Introduction

References

RXC004 is a potent and selectivesmallmoleculeinhibitor of
the membranebound O-acyl transferasePorcupine(PORCN).
PORCNis required for post-translationalmodificationof Wnt
ligands,a necessarystep in the initiation of canonicalWnt
signalling (Figure 1).1 Aberrant Wnt signalling initiates key
oncogenicpathwaysin cancer,implicatedin tumour initiation,
growth, cell senescence,cell death, differentiation and
metastasis.2 Pre-clinical studies have demonstrated the
potential for PORCNinhibition to provide benefit to
molecularlyselectedcancerpatient populations.3,4 RXC004 is
currently being evaluated in a first-in-human clinical study
(NCT03447470).

Agrowingbodyof literature suggeststhat Wnt signallingplays
a role in the host immune response to tumours, and
activation of the pathway may result in poor responseand
indeed resistanceto immune checkpointinhibitors.5 RXC004
has undergone preliminary evaluation in syngeneicmouse
models of immunotherapy demonstrating its potential to
enhanceimmuneresponsein the tumour microenvironment.
Early in vitro work using human primary cells is consistent
with this hypothesis.
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Conclusions

Results
RXC004 enhances the anti-tumour effects of anti-PD-1 

RXC004 blocks secretion and function of Wnts

B             Cytotoxic T CellsA          Regulatory T Cells C        Cytotoxic/Regulatory T Cell RatioFigure3. RXC004 combineswith
anti-PD1 to enhance the anti-
tumour immuneenvironment.
Mouse CT26 cells (5x105) were
subcutaneously implanted in
flanks of female BALB/c mice.
Treatment was initiated once
tumours reached~50mm3. A, B.
Flowcytometryof day14 tumour
infiltrate shows proportions in
FOXP3+ and CD8+. C. Significant
changein the ratio of CD8+ T-
cellsto FOXP3+T-cells.
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Wnt pathway activation induces immunosuppressive human moDCs

Figure5. RXC004blocksWnt3a and Wnt5a secretion.
A. Western blot of conditioned media (CM) from L-
Wnt5a cells. Cellswere treated with 300nM RXC004 for
48hrs, equalvolumesof CMwere loaded(lower panel).
Cell-free media or media containing15ng recombinant
humanWnt5a were loadedascontrols. B. L-Wnt3a and
L-Wnt5a cells were treated with 100nM RXC004 for 24
hours. Cellswere stained with anti-ß-Catenin for flow
analysis; ß-catenin levels were determined by MFI.
CanonicalWnt3a expressionincreasedß-catenin levels;
RXC004 blockedthis effect. As expected,non-canonical
Wnt5aexpressiondid not alter ß-cateninlevels.
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Figure4. Activationof Wnt pathwaysin humanmonocyte-deriveddendriticcellsinducesIDO1.
Humanmonocyteswerepurified from peripheralbloodmononuclearcells(PBMCs)usingCD14 positiveselectionandculturedwith GM-CSFandIL-4 for 6-7
daysto derive immaturedendritic cells(iDCs). A. iDCswere cultured with recombinanthumanWnt3a or Wnt5a ligands(100 ng/ml) as indicatedfor 24hrs.
IDO1 protein expressionwas analysedby flow cytometry; a donor respondingto Wnt ligandsis shown. B. Analysisof -̡Cateninprotein levelsby flow
cytometry. Donor iDCs(n=6) were treated with Wnt pathway activator LY2090314(10 nM), a GSK3 i̡nhibitor, for 24hrs. GSK3 i̡nhibition increasedthe
medianfluorescenceintensity(MFI)of -̡Cateninin iDCs. C. Analysisof IDO1 mRNAbyRT-PCR. DonoriDCs(n=6), treatedasin B, demonstrateincreasedIDO1
mRNAexpressionwhentreatedwith GSK3 i̡nhibitor. IDO1geneexpressionwasnormalisedto housekeepinggenesActinandGAPDH.
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B  C57: B16F10 tumour weight
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A         C57: B16F10 tumour volume
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C                    PMN-MDSCs
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RXC004 efficacy in B16F10 tumours requires an intact immune system 

RXC004 reduces myeloid-ŘŜǊƛǾŜŘ ǎǳǇǇǊŜǎǎƻǊ ŎŜƭƭǎ ŦǊƻƳ ΨŎƻƭŘΩ ǘǳƳƻǳǊǎ

B                    ß-catenin levels C                    IDO1 levels 
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E         Representative myeloid populations (CD45+, CD11b+) 

Figure9. RXC004reducesthe myeloid-derivedsuppressorcell(MDSC)population in B16syngeneictumours.
A-E. MouseB16F10 cells(2x105) were subcutaneouslyimplantedin flanksof male C57BL/6 mice. Treatmentwas initiated oncetumours were palpable,3
dayslater. A. Meantumour volumesover time showsRXC004efficacy. At 2 hourspost final dose(Day19) tumourswere resected,weighed(B), digestedand
stainedfor flow cytometryanalysis. A myeloidanalysispanelincludedviabilitydye,CD45, CD11b, Ly6CandLy6G. MyeloidMDSCs(M-MDSC)weregatedas
CD45+CD11b+ Ly6G-Ly6Chigh and polymorphonuclearMDSCs(PMN-MDSC)were gatedasCD45+CD11b+ Ly6G+Ly6Cmed. Quantificationof PMN-MDSCs(C)and
total MDSCs(M + PMN; D) in all animalsacrosstreatment groups,confirminga significantdecreasein PMNand total MDSCsin tumours of RXC004 and
RXC004 + anti-PD-1 treated animals. E. RepresentativeMDSCgatingplots from control, RXC004 aloneand RXC004 + anti-PD-1 treated animals. F. Working
model of RXC004 effectson MDSCtumour infiltrate. MDSCssuppressT cell immuneresponsesvia multiple mechanisms; for exampleincreasedArginase-I
activity,depletionof arginineandTcell cyclearrest. Throughreducingtumour MDSCs,we proposeRXC004increasesimmuneresponseto the tumour.

A             BALB/c: CT26 tumour volume 
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Figure2. RXC004co-operateswith anti-PD1 in CT26 tumours,an immunecheckpointsensitivemodel.
MouseCT26 cells(5x105) weresubcutaneouslyimplantedin the flanksof femaleBALB/cmice. Treatment
wasinitiated oncetumoursreached~50mm3. A. Meantumour volumesof the indicatedgroupsovertime.
As expected,significanttumour growth inhibition (TGI)was seenin all anti-PD1 groupsat day 21 (B).
Increasedcures(i.e. tumour volumeof 0mm3) wereseenin the combinationgroupscomparedto anti-PD1
alone. C. Individualanimal tumour growth curves. Cleartumour regressionis observedin the RXC004 +
anti-PD1 combinationgroups.RXC004doesnot affect proliferation of CT26cellsin vitro (not shown).

Figure6. Working model of
RXC004effectsonDCs.
Wnt produced within the
tumour microenvironment
leadsto immunosuppressive
DCs,with increasedlevelsof
ß-cateninand IDO1; causing
ҧTregsandҨ/58+. RXC004
treatment reduces Wnt,
ҨTregsand allowingDCsto
ҧ/58+in the tumour.

Figure7. RXC004showsmonotherapyefficacyandincreasedsurvivalin B16F10tumours,a modelnon-responsiveto immunecheckpointinhibition.
MouseB16F10 cells(2x105) weresubcutaneouslyimplantedin flanksof maleC57BL/6 mice. Treatmentwasinitiated oncetumourswerepalpable,3 dayslater.
A, B. Meantumour volumesover time showsno effect of either anti-CTLA4 or anti-PD1 immunecheckpointinhibitors in this model; asconfirmedwith Day22
(C)or Day26 (D)tumour volumes. SignificantTGIwasseenin all RXC004treatedgroups,aseither a monotherapyor in combinationwith anti-CTLA4 (C)or anti-
PD1 (D). E ,F. Kaplan-Meier survivalplots from a time-to-event B16F10 study (tumour volume cut-off 1500mm3). RXC004-treated group showssignificantly
increasedsurvival(E), whereasanti-PD1-treatedgroupshowslimited effects(F) RXC004hasno effect on the proliferationof B16F10cellsin vitro (not shown).

Figure8. RXC004efficacyrequiresthe immunesystem
MouseB16F10cells(2x105) weresubcutaneouslyimplanted
in the flankof immunocompromisedmaleSCID-Beigemice.
Treatment was initiated once tumours were palpable, 3
dayslater. A. Meantumour volumesof the indicatedgroups
overtime showsno effect of RXC004in this mousestrain. B.
Mean tumour weights at the end of study (21 days)
confirmed no significant effects of RXC004 on B16F10
growth in this mousestrain. SCID-Beigemice animalshave
severelyreducedT and B-lymphocytes,alongwith defects
in macrophages. In addition they have impaired NK cell
function. RXC004 has no effect on the proliferation of
B16F10cellsin vitro (not shown).
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ÅConsistentwith the proposedrole of the Wnt pathway in host immune response,6 RXC004
potently inhibitsWnt ligandsecretionand thus enhancesthe immuneresponsein the tumour
microenvironment.

ÅWnt pathway activation in immature human MoDCs results in the formation of an
immunosuppressivedendriticcellphenotypewith increasedIDOexpression.

ÅTwoimmunomodulatorymechanismshavebeenobservedandarebeingfurther investigated:
1. RXC004/anti-PD1 combination in a CT26 syngeneicmouse colon tumour model

(responsiveto immune checkpointinhibition) significantlyincreasesthe ratio of
cytotoxicto regulatoryTcellsin tumour infiltrate via reductionof FOXP3+Tregs.

2. RXC004 monotherapy in a B16F10 syngeneic mouse melanoma model
(immunologicallycold) results in tumour growth inhibition by reducingmyeloid
derivedsuppressorcellpopulationsin the tumour microenvironment.

ÅRXC004 is currently under evaluationin a first-in-human clinical study and early human PK
indicatesdrugexposurelevelspredictedfor a therapeuticeffectareachievable.

F   

1 0 2 0 3 0 4 0

0

5 0

1 0 0

T u m o u r S u rv iv a l d a ta  (> 1 5 0 0 m m
2
 ta k e -o ff)

D a y s  e la p s e d

P
e

r
c

e
n

t 
s

u
r
v

iv
a

l

R X C 0 0 4  n o n - tre a te d  g ro u p

R X C 0 0 4  t re a te d  g ro u p

H a z a rd  R a tio :  0 .3 3

p  v a lu e :  < 0 .0 0 0 1

1 0 2 0 3 0 4 0

0

5 0

1 0 0

T u m o u r S u rv iv a l d a ta  (> 1 5 0 0 m m
2
 ta k e -o ff)

D a y s  e la p s e d

P
e

r
c

e
n

t 
s

u
r
v

iv
a

l

A n t i-P D 1  n o n -tre a te d  g ro u p

A n ti-P D 1  tre a te d  g ro u p

H a z a rd  R a tio :  0 .8 3

p  v a lu e :  N S

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
)

4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 2 2

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0
C o n tro l

A n ti-P D 1

R X C 0 0 4  5 m g /k g  +  a n ti-P D 1

R X C 0 0 4  5 m g /k g

R X C 0 0 4  1 .5 m g /k g  +  a n ti-P D -1

R X C 0 0 4  1 .5 m g /k g

C
o

n
tr

o
l

R
X

C
0
0
4
 1

.5
m

g
/k

g

R
X

C
0
0
4
 5

m
g

/k
g

A
n

ti
-P

D
1

R
X

C
0
0
4
 1

.5
m

g
/k

g
 +

 a
n

t i
-P

D
1

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-P
D

1

1

1 0

1 0 0

1 0 0 0

1 0 0 0 0

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
)

* * * *
* * *

* * * *

C
o

n
tr

o
l

A
n

ti
-P

D
1

R
X

C
0
0
4
 5

m
g

/k
g

 

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-P
D

1

0

2 0

4 0

6 0

R
a

ti
o

 o
f 

C
y

to
to

x
ic

/

R
e

g
u

la
to

r
y

 T
 c

e
ll

s

C o n tro l

A n ti-P D 1

R X C 0 0 4  5 m g /k g

R X C 0 0 4  5 m g /k g

+  a n ti-P D 1

* * * *
* *

* * *

C
o

n
tr

o
l

A
n

ti
-P

D
1

R
X

C
0
0
4
 5

m
g

/k
g

 

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-P
D

1

0

1

2

3

C
D

3
+

 C
D

4
+

 F
o

x
P

3
+

 (
%

 C
D

4
5

+
)

* * * *

* C o n tro l

A n ti-P D 1

R X C 0 0 4  5 m g /k g

R X C 0 0 4  5 m g /k g   +  a n t i-P D 1

C
o

n
tr

o
l

A
n

ti
-P

D
1

R
X

C
0
0
4
 5

m
g

/k
g

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-P
D

1

0

1 0

2 0

3 0

C
D

3
+

 C
D

8
+

 (
%

 C
D

4
5

+
)

C
o n tr

o l

W
n t a

c t iv
a to

r

0

2³1 0 4

4³1 0 4

6³1 0 4

8³1 0 4

1³1 0 5

b
-C

a
te

n
in

 M
F

I

* *

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
)

4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 2 2 2 4 2 6 2 8

0

5 0 0

1 0 0 0

1 5 0 0

2 0 0 0

2 5 0 0
C o n tro l

A n ti-P D 1

R X C 0 0 4  5 m g /k g  +  a n t i-P D 1

R X C 0 0 4  5 m g /k g

R X C 0 0 4  1 .5 m g /k g  +  a n t i-P D 1

R X C 0 0 4  1 .5 m g /k g

C
o

n
tr

o
l

R
X

C
0
0
4
 1

.5
m

g
/k

g

R
X

C
0
0
4
 5

m
g

/k
g

A
n

ti
-P

D
1

R
X

C
0
0
4
 1

.5
m

g
/k

g
 +

 a
n

t i
-P

D
-1

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-P
D

1

0

1 0 0 0

2 0 0 0

3 0 0 0

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
) * * * *

* * * *
* * * *

* * *

D a y

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
)

4 6 8 1 0 1 2 1 4 1 6 1 8 2 0 2 2 2 4

0

2 0 0

4 0 0

6 0 0

8 0 0
C o n tro l

A n ti-C T L A 4

R X C 0 0 4  5 m g /k g  +  a n ti-C T L A 4

R X C 0 0 4  5 m g /k g

R X C 0 0 4  1 .5 m g /k g  +  a n ti-C T L A 4

R X C 0 0 4  1 .5 m g /k g

C
o

n
tr

o
l

R
X

C
0
0
4
 1

.5
m

g
/k

g

R
X

C
0
0
4
 5

m
g

/k
g

A
n

ti
-C

T
L

A
4

R
X

C
0
0
4
 1

.5
m

g
/k

g
 +

 a
n

t i
-C

T
L

A
4

R
X

C
0
0
4
 5

m
g

/k
g

 +
 a

n
t i

-C
T

L
A

4

0

5 0 0

1 0 0 0

1 5 0 0

T
u

m
o

u
r
 V

o
lu

m
e

 (
m

m
3
)

* * * *

*

* * * *

*


