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Using	novel	cell	penetra0ng	Phylomer	pep0des	
to	access	intracellular	targets	with	biologics	



Disclaimer	

The	purpose	of	the	presenta5on	is	to	provide	an	update	of	the	business	of	Phylogica	Limited	(ASX:PYC)	
[‘Phylogica’].	These	slides	have	been	prepared	as	a	presenta5on	aid	only	and	the	informa5on	they	contain	may	
require	further	explana5on	and/or	clarifica5on.	Accordingly,	these	slides	and	the	informa5on	they	contain	
should	be	read	in	conjunc5on	with	past	and	future	announcements	made	by	Phylogica	and	should	not	be	relied	
upon	as	an	independent	source	of	informa5on.	Please	contact	Phylogica	and/or	refer	to	the	Company's	website	
for	further	informa5on.	

The	views	expressed	in	this	presenta5on	contain	informa5on	derived	from	publicly	available	sources	that	have	
not	been	independently	verified.	No	representa5on	or	warranty	is	made	as	to	the	accuracy,	completeness	or	
reliability	of	the	informa5on.	

Any	forward	looking	statements	in	this	presenta5on	have	been	prepared	on	the	basis	of	a	number	of	
assump5ons	which	may	prove	incorrect	and	the	current	inten5ons,	plans,	expecta5ons	and	beliefs	about	future	
events	are	subject	to	risks,	uncertain5es	and	other	factors,	many	of	which	are	outside	Phylogica’s	control.	
Important	factors	that	could	cause	actual	results	to	differ	materially	from	assump5ons	or	expecta5ons	
expressed	or	implied	in	this	presenta5on	include	known	and	unknown	risks.	Because	actual	results	could	differ	
materially	to	assump5ons	made	and	Phylogica’s	current	inten5ons,	plans,	expecta5ons	and	beliefs	about	the	
future,	you	are	urged	to	view	all	forward	looking	statements	contained	in	this	presenta5on	with	cau5on.	

This	presenta5on	should	not	be	relied	on	as	a	recommenda5on	or	forecast	by	Phylogica.	Nothing	in	this	
presenta5on	should	be	construed	as	either	an	offer	to	sell	or	a	solicita5on	of	an	offer	to	buy	or	sell	shares	in	any	
jurisdic5on.	
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Phylogica:	unique	capabili0es	for	intracellular	discovery	
and	delivery	of	biologics	drugs	

Poten0al	 to	 expand	 the	 druggable	 intracellular	 landscape	 by	 >10-fold	 with	 Phylomer	
Func%onal	Penetra%ng	Pep%des	(FPP)	-	Phylogica’s	proprietary	cell	penetra0ng	pep0des.	
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About	Phylogica	

§  Owns	unique	proprietary	class	of	pep5de	therapeu5cs	(Phylomers®)	
–  Most	structurally	diverse	source	of	pep5des	available	for	drug	discovery	(hundreds	

of	billions	of	Phylomers	derived	from	thousands	of	fold	families)	

§  Current	internal	focus	is	on	3	key	areas	
1.   Superior	intracellular	delivery	of	pep5de	drugs	against	intracellular	targets	using	

proprietary	class	of	cell-penetra0ng	pep0des	(“FPPs”)	
2.  Advancing	proprietary	intracellular	oncology	payloads	against	intractable	targets	
3.  Validated	plaYorm	for	discovery	

§  Discovery	alliances		
–  past/present	-	Roche,	Pfizer,	MedImmune,	Janssen	and	Genentech	
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ASX:	PYC	6	month	share	price	§  ASX	Listed	company	(ASX:PYC)	
–  Based	in	Perth,	Western	Australia	with	22	

Scien5sts	and	market	cap.	of	~A$50M	

–  Founded	by	Telethon	Kids	Ins5tute	of	WA	
and	Fox	Chase	Cancer	Centre	in	Philadelphia	



Phylomers:	pep0des	from	parts	of	biodiverse	proteins	
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§  Encoded	by	>35	biodiverse	microbial	genomes	(derived	from	volcanoes,	
geysers	and	undersea	vents)			

§  Rich	source	of	diverse	natural	secondary/ter5ary	structures	

§  Average	size	~30	amino	acid	residues	

§  Libraries	encode	hundreds	of	billions	of	dis5nct	pep5des		
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  4. Archeaoglobus fulgidis
  5. Bacillus cereus  
  6. Bacillus sub!lis
  7. Bacteroides thetaiotamicron
  8. Bordetella pertussis
  9. Borrelia burgdorferi
10. Campylobacter jejuni
11. Caulobacter crescentus
12. Chlorobium tepidum
13. Clostridium acetobutylicum 
14. Clostridium difficile
15. Clostridium perfringens
16. Corynebacterium diphtheriae
17. Deinococcus radiodurans
18. Desulfovibrio vulgaris
19. Geobacter sulfurreducens
20. Haemophilus influenzae
21. Haloarcula marismortui
22. Halobacterium salinarum
23. Haloferax volcanii

24. Helicobacter pylori
25. Legionella pneumophila
26. Listeria innocua
27. Listeria monocytogenes
28. Methanococcus jannaschii
29. Mycobacterium avium 
30. Mycobacterium tuberculosis
31. Neisseria gonorrhoeae
32. Neisseria menigi!dis
33. Porphyromonas gingivalis
34. Pseudomonas aeruginosa
35. Pyrococcus horikoshii
36. Rhodobacter sphaeroides
37. Rhodopseudomonas palustris
38. Salmonella enterica
39. Staphylococcus aureus
40. Streptococcus pyogenes
41. Streptomyces avermi!lis
42. Sulfolobus solfataricus
43. Thermoplasma volcanicum
44. Thermotoga mari!ma
45. Ureaplasma urealy!cum
                           (parvum)
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More	structures	for	beNer	hits	against	more	targets	
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§  Phylomer	libraries	comprise	thousands	of	unique	structural	families	

§  Phylomer	screens	allow	the		target	to	‘choose’	the	scaffold	from	
thousands	of	folds	

§  High	structural	diversity	allows	for	a	higher	quan5ty	and	quality	of	hits		

Wa:	2009	Future	Medicinal	Chemistry.	1	(2)	257-265.	



Phylomer	pep0des	have	complementary	capabili0es	

Func0onal	Penetra0ng	Phylomers		(FPPs):	
Efficiently	delivering	biologics	to	cells	

	
	

Phylomers:	efficiently	targe0ng	
Protein-Protein	Interac0ons	

	
	

Phylomers:	Discovering	and	
valida0ng	new	targets		
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Biologics	drugs	are	trapped	within	endosomes	resul0ng	
in	inefficient	delivery	

Drug	

Drug	

Drug	

Contact	triggers	
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99.9%	of	drug	trapped	in	
endosome	

Cell	
Membrane	

Cell	
Membrane	
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membrane	

Budding	
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Drug	target	

Drug	target	

§  Conven5onal	CPPs		

–  mostly	trapped	inside	endosomes	

–  therefore	normally	only	ac5ve	at	concentra5ons	
of	>10mg/Kg,	limi5ng	feasible	clinical	applica5on	

§  Result	 =	 high	 cost	 of	 goods	 and	 high	 poten5al	
toxicity	

§  Need	more	efficient	delivery	in	order	to	reduce	
toxicity	and	cost	of	goods	
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Phylomer	FPP	-	cargo	sequences	are	able	to	enter	cells	
and	escape	the	endosome	
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§  Phylogica	has	developed	an	“Endosomal	Escape	Trap”	screen	which	directs	
cargoes(“payloads”)	into	endosomes	via	receptor	mediated	endocytosis	

Bio0n	

§  Cytoplasmic	
bio0nyla0on	of	Phage	
using	BirA		

§  Release	and	Capture	
(Streptavidin	Beads)	

	
§  Lysis	performed		in	

presence	of	BirA	
inhibitor	
pyrophosphate	

SA	

Phylomer	 Avitag	RBD	

Trapped	Phylomer	

Phylom
er	 Avitag	RBD	 Escaped	Phylomer	

Phylomer	 Avitag	RBD	 Phylomer	 Avitag	RBD	

BirA Biotin 
ligase 

Phage-displayed	Phylomer	libraries	
Screen	captures	very	rare	events	
(1	in	a	billion)	
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Phylomer	FPPs	are	able	to	deliver		
diverse	cargo	classes	
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Examples	of	cargoes	delivered	with	FPP01	or	its	deriva5ves	(FPP1.1,	FPP1.2):		

Cargo	Class	 Cargo	 Size/Charge	 IC50*	 **MED	

Toxin	/	large	protein		 Bouganin	 28kDa,	pI	7.8	 20nM	 ND	

Small	protein	
scaffold		

Omomyc	 11kDa,	pI	9.6	 0.7-5µM	 ND	

Enzyma5c	protein	 !-lactamase	 42	KDa,	pI	5.5	 ND	 ND	

Large	disordered	
protein		

PAS	 50kDa	MW,	600kDa	
equiv.	hydrodynamic	
radius,	pI	5.9		

ND	 5µM	

Pep5de	 Apopto5c	(PAP)		
PPI	inhibitor	(DPMI⍺)		
Split	protein	complementa5on	
(S11	of	GFP)		
Bcl-2	family	inhibitory	pep5des	–	
26aa	

17aa,	pI	10.7	
15aa,	pI	8.26	
30aa,	pI	6.75	
	
26aa,	pI	6.28	

1.7µM	
8µM	
	
ND	
	

1.6µM	

	
	

1.25µM	
	

1.25µM	

Bispecifics	 Bcl-2	inhibitory	pep5de	+	
Omomyc	scaffold	

37kDa,	pI	8.02	 190nM	 156nM	

Oligonucleo5des	 Exon-skipping	Morpholinos	 24	base	pairs,	neutral	 ND	 50nM	

*IC50s tested in various cell lines      **Minimal Effective Dose           ND (Not determined) 
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FPP	delivery	of	Pro-Apopto0c	Pep0de	(PAP)	into	cells	
demonstrates	superiority	over	TAT	at	low	concentra0ons	

15	

§  Pro-apopto5c	pep5de	PAP	domain	(KLAKLAK)2	induces	intrinsic	apoptosis
1	

-  Decreased	prolifera5on	of	triple	nega5ve	breast	cancer	cell	line	(MDA-MB-468)	

§  FPP_01-PAP	more	potent	than	TAT-PAP,	especially	at	lower	concentra5ons	

§  At	high	concentra5ons	ca5onic	CPPs	enter	cells	by	alterna5ve	pathway2	

§  At	lower	concentra5ons	only	the	FPP	remains	func5onal	

2. Verdurmen et al., J. Controlled Release 147 (2010) 171–179 1. Fantin et al., Cancer Res 2005;65:6891-6900 	
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Higher	potency	achieved	by	FPP-PAP	vs	TAT-PAP	
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§  Potent	func5onal	ac5vity	of	a	pro-apopto5c	pep5de	(PAP)	
–  Increased	apoptosis	–	Measured	by	%	Annexin	V	staining	
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§  Uptake	and	endosome	escape	can	be	measured	in	live	cells	by	both	flow	
cytometry	and	microscopy	of		split	GFP	complementa5on		
–  more	detail	on	methodology	shown	below	

§  FPPs	are	best-in-class	when	compared	to	conven0onal	CPPs	–	especially	at	
lower	concentra5ons	and	with	further	scope	for	op5misa5on	
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FPP	mediated	delivery	of	biologics		
into	diverse	cell	types	

19	

Disease		 Cell/Tissue	type	 Cargoes	delivered	
Breast	cancer	(in	vitro	and	
in	vivo)	

•  Breast	tumour	epithelial	(T47D,	
MDA-MB-468,	murine	T11)	

Pro-apopto5c	pep5de	(PAP)	
PPI	inhibitor	(DPMI⍺)	
Protein	scaffold	(Omomyc)	
Phylomer	pep5des	(iMyc)	

Blood	cancers	(in	vitro	and	
in	vivo)	

•  B	cell	lymphomas	(murine	EµMyc,	
Ramos)	

•  Mul5ple	myeloma	(H929)	
•  Acute	myeloid	leukemia	(HL-60)	
•  Acute	lymphoblas5c	leukemia	

(MOLT4)	

Protein	scaffold	(Omomyc)	
Bcl-2	inhibitory	pep5des	
Phylomer	pep5des	(iMyc)	
	
	

Osteosarcoma	(in	vitro)	 •  Osteocarcoma	(SJSA-1)	 Pro-apopto5c	pep5de	(PAP)	

Melanoma	(in	vivo)	 •  T	cells	targeted	and	non-targeted	 T	cell	neoan5gen	pep5de	
vaccine	

Heart	disease	(in	vitro)	 •  Murine	cardiac	myocytes	(ex	vivo)	 Pep5de	(Ca2+	channel	inhibitor)	

Spinal	Muscular	Atrophy		
Muscular	dystrophy		
	
(in	vitro	and	in	vivo)	

•  Murine	5ssues	-	5bialis	anterior	
muscle,	diaphragm,	heart	and	liver		

•  Murine	myoblasts	(ex	vivo)	
•  Human	fibroblasts	

Oligonucleo5des	(exon-skipping	
Morpholino’s)	
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Proprietary	Split-GFP	complementa0on	assay	developed	to	
validate	endosomal	escape	of	penetra0ng	Phylomer	fusions	

21	

§  Only	biologics	delivered	to	the	cytoplasm	can	fluoresce	in	this	assay	

Uptake		

 FPP    GFP  S11 + 

GFP	1-10	

Release		 Complementa0on		

RBD 
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!!
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!!!!
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!!

GFP	1-11	
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!!

Interna:onal	patent	no:	PCT/AU2014/050094	 Milech	et	al.,	(2015)	Scien:fic	Reports	5:18329		



Split	GFP	assay	shows	greatly	superior	FPP	uptake	and	
cytoplasmic	delivery	vs	other	CPPs	in	live	cells	
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§  Uptake	and	endosome	escape	can	be	measured	in	live	cells	by	both	flow	
cytometry	and	microscopy	of		split	GFP	complementa5on	

§  Inac5ve	CPP	fusions	s5ll	capable	of	complemen5ng	GFP	fluorescence	in	vitro	
§  FPPs	are	best-in-class	when	compared	to	conven0onal	CPPs	–	especially	at	

lower	concentra5ons	and	with	further	scope	for	op5misa5on	
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Split	GFP	microscopy	confirms	endosomal	escape	
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–  Endosomes	are	much	larger	than	the	nuclear	pore	(5.3nM)	

–  Cargoes	remaining	trapped	in	endosome	not	visible	and	can’t	reach	nucleus	

–  DAPI	staining	confirms	co-localisa5on	with	GFP-labelled	FPP	construct	in	nuclei	
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FPP	allows	rapid	cell	uptake	and	endosomal	release	
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§  Use	pH	sensi5ve	Naphthofluorescein	(NF)	dye	which	only	fluoresces	a}er	
endosomal	escape		(at	pH	above	6.5)1	

§  Most	delivery	occurs	within	1hr	and	is	temperature	(energy)	dependent
		

1 Qian et al., Chem.Commun. 51 (2015) 2162 
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A	biochemical	assay	using	BirA	expressing	cells	
confirms	efficient	endosomal	escape	of	FPP-cargo	
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§  Pull	down	Western	blot	assay	

§  Compared	pre-bio5nylated	construct	(FPP-BioAvi-Cargo-V5)	with	
unbio5nylated	FPP-Avi-Cargo-V5	

§  Ra5o	of	two	constructs	reflects	degree	of	endosome	escape		

§  Rapid	uptake	and	bio5nyla5on	of	FPP-Avi-Cargo	construct	in	less	than	1hr	
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40kDa
50kDa

60kDa

FPP+Avi+Cargo+V5

26% 46%

Time)(min) 30 60
Avi/OMyc + +

BioAvi/OMyc
+ + +

+ ++ + +

Time	(min)	

FPP-Avi-Cargo-V5	

FPP-BioAvi-Cargo-V5	

Double tagged construct 

Constructs	+/-	Bio5nyla5on	added	to	HEK293-BirA	
cells	@	15µM	

Cargo	FPP	 Avitag	 V5	



Negligible	endosomal	release	detected	for	TAT	fusion	
compared	to	58%	release	for	FPP	fusion	

26	

§  16	and	4µM	FPP-iMyc113	versus	Tat_iMyc113	(1hr	incuba5on)	compared	
to	pre-bio5nylated	pep5de	(HEK293	BirA	cells)	

30 

40 
50 
60 

Gel 1: SA Capture, Anti-V5 IB 

20 
15 

10 

3.5kDa 

58% 

FPPavi113 + - 
bioC27_0113 

- - 
- - + - 

Tat_Avi_0113 - + - - 

16µM 

bioTat_0113 - - - + 

4µM 

+ - - - 
- - + - 

- + - - 

- - - + 

- 
- 

- 

- 

Comparing endosomal escape of Tat and FPP using Pull-down of biotiylated 
Avitag and Western blotting	



FPP	permits	far	greater	endosomal	release	than	TAT	
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§  Protein	conjugates	applied	to	HEK293	BirA	cells	for	60min	

§  Cell	lysates	assessed	for	dual-tagged	conjugate	that	has	escaped	the	
endosome	(sensi5ve	Streptavidin/V5	AlphaLISA	proximity	assay)	

§  FPP_01.1	conjugates	of	2	different	iMyc	cargoes	(0113	and	0177)	
demonstrate	greater	endosomal	release	than	equivalent	Tat	conjugates	at	
all	concentra5ons	tested	
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FPP	can	enhance	potency	of	cargo	delivered	via	
receptor	medicated	endocytosis	

§  Addi5on	of	a	receptor	binding	domain	to	Bouganin	toxin	(only	func5onal	
in	cytoplasm)		increases	its	toxicity	due	to	receptor	mediated	endocytosis	

§  Addi5on	of	FPP	to	the	RBD	further	increases	potency	of	Bouganin	toxin	
into	the	low	nanomolar	range	
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Toxin	
cargo	 RBD	 FPP	 	FPP-cargo	size	50KDa	



Using	the	validated	MYC	inhibitor	Omomyc	as	a	
model	cargo	for	FPP	delivery	

29	

	

§  MYC:	Amplified/overexpressed	in	most	human	cancers	

§  MYC:	non	redundant	role	in	cancer	–	associated	with	addic5on	

§  OmoMyc:	92	aa	pep5de	derived	from	bHLHZ	domain	of	cMyc1,2	

–  Omomyc		eradicates	exis5ng	tumours	–	eg.	lung,	pancreas	and	brain		

MYC	

Prolifera5on	

Cell	Growth	

Metabolism	

Apoptosis	

Max	

MYC	
Omo	 X

1. Soucek et al. (1998) Oncogene 17, 2463–2472;  2. Soucek et al. (2013) Genes Dev. 27, 504-513 
	



Delivering	Omomyc	using	Phylogica’s	FPP	

30	

§  Linked	a	Phylomer	cell	penetra5ng	pep5de	(FPP	PYJ02)	to	Omomyc,	the	
most	effec5ve	known	Myc	inhibitor	when	expressed	in	cells	

§  Omomyc	protein	has	very	low	potency	due	to	very	poor	cell	penetra5on	

§  Tested	for	ac5vity	in	a	the	T11	basal	breast	cancer	cell	line	resistant	to	
conven5onal	drugs	and	in	Eµ-Myc	lymphoma	cells	

§  Potency	measured	by	assessing	prolifera5on,	viability	and	apoptosis.	

PYJ02	 Omomyc	

Func%onal	Penetra%ng	
Phylomer	
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FPP	delivery	of	Omomyc		
reduces	viability	of	resistant	breast	cancer	cells	

31	

§  Delivery	of	FPP-Omomyc	(PYJ02-Omyc)	into	aggressive	mul5-drug	resistant	
mouse	basal	cancer	cell	line	in-vitro,	used	in	a	syngeneic	mouse	model	

T11	mouse	basal	cancer	cell	line	–	24h	

Assoc.	Prof.	Pilar	Blancafort	
Harry	Perkins	Ins5tute,	Perth	Western	Australia	

Assay:	Cell	Titre-Glo	(Promega)	
Read-out:	Luminometer	
SEM,	n=1	
(triplicate	samples)	

p=0.0002	



	
FPP	delivery	of	Omomyc		

results	in	apoptosis	of	cancer	cells		
	

32	

	

§  Caspase	assay	shows	increased	apoptosis	in	FPP01-Omyc	treated	cells	only	

§  FPP-01	itself	had	no	apopto5c	ac5vity	
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FPP-Omomyc	shows	potent	ac0vity	in	mul0ple	Myc-driven	
cancer	cell	lines	

Cell	line	 Disease	 Cell	line	characteris0cs	 FPP_01-Omyc	
(IC50	(µM))	

T47D	 Breast	cancer	 p53	mut(hetero),	Myc+++	 4.5	

MDA-MB-468	 Breast	cancer	 p53	mut(hetero),	triple	-ve	 1.7	

SUM159	*	 Breast	cancer	 Basal,	Triple	-ve	 1.1	

B1.15	(mouse)	*	 Breast	Cancer	 Basal,	Brca-/-	 1.1	

A1.8	(mouse)	*	 Breast	Cancer	 Basal,	Brca-/-	 1.2	

T11	(mouse)	*	 Breast	cancer		 Basal,	Triple	-ve,	P53-/-	 2.1	

PyMT	(Mouse)	*	 Breast	cancer		 Luminal/basal	 1.0	

MCF10A	*	 Immortalised	5ssue	 Epithelial	breast	 >15	

Saos-2	 Osteosarcoma	 p53	null	 4.4	

14169	 NUT	midline	carcinoma	 Bet	inhibitor	sensi5ve	 0.7	

EµMyc	#560	(mouse)	 B	lymphoma	 Myc	driven	 2.1	

*		Assoc.	Prof.	Pilar	Blancafort;		Cancer	Epigene5cs	Lab,	Harry	Perkins	Ins5tute	

§  *MCF10a	cells	are	telomerase	transformed	and	not	Myc	dependent	

§  Best	in-class	potencies	for	direct	Myc	inhibi5on	with	unop5mised	FPPs	



Global	gene	expression	profiling	

34	

§  FPP-Omomyc	treated	samples	cluster	uniquely	and	dis5nctly	away	from	
control	groups	on	total	RNA-seq	dataset	(normalised)	
–  Mul5-dimensional	scaling	analysis	

–  Pearson’s	correla5on	analysis	
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Gene	set	enrichment	analysis:	Myc	pathway	

35	

§  Differen5ally	regulated	genes	enriched	for	a	priori	defined	set	of	ac5vated	
and	repressed	Myc	pathway	genes	

Myc	ac0vated	genes	–	repressed	by	FPP-Omy	

Myc	repressed	genes	–	ac0vated	by	FPP-Omyc	

Symbol	 Gene	

E2F1	 E2F	transcrip5on	factor	1	

CCNB1	 cyclin	B1	

CDC25A	 cell	division	cycle	25A	

CDK4	 cyclin-dependent	kinase	4	

DKC1	 dyskeratosis	congenita	1,	dyskerin	

Symbol	 Gene	

CDKN1A	 cyclin-dependent	kinase	inhibitor	1A	(p21,	Cip1)	

NDRG1	 N-myc	downstream	regulated	gene	1	

MYC	 v-myc	myelocytomatosis	viral	oncogene	homolog	(avian)	

CD47	 CD47	molecule	

CDKN1B	 cyclin-dependent	kinase	inhibitor	1B	(p27,	Kip1)		[3	h	only]	

FPP-Omomyc	3hrs:	
no	significant	
enrichment	for	Myc-
ac:vated	genes	

§  Zeller	et.	al.,(2003)	Genome	Biology	4:	R69.	
§  Savino		et	al.,		(2011)	PLoS	ONE,	6(7),	e22284	

6	h	

3	h	 6	h	



Modula0on	of	Myc-pathway	target	genes	

36	

§  Treatment	of	T11	cells	with	FPP-Omomyc	for	3	or	6	hrs	
§  FPP-Omomyc	induces	p21	(WAF1)	via	inhibi5on	of	AP4	expression			

–  Expression	measured	by	digital	droplet	RT-PCR,	rela5ve	to	expression	of	
house-keeping	gene	Eef1a1	

–  Treatment:	no	effect	on	expression	of	Myc-independent	Eef1a1	

SEM,	n=1	
(triplicate	samples)	

3 hours 6 hours
0

2000

4000

6000

8000copies per
106 Eef1a1

Tfap4 mRNA expression levels by ddPCR
(normalised to Eef1a1)

*

Vehicle
5 µM FPP-Omyc
5 µM Omyc
5 µM FPP

3 hours 6 hours
0

2000

4000

6000

8000copies per
106 Eef1a1

p21 mRNA expression levels by ddPCR
(normalised to Eef1a1)

**
8-fold

5 µM Omyc
5 µM FPP
Vehicle
5 µM FPP-Omyc

**
8-fold

p=0.002	

p=0.009	
p=0.01	



Gene	set	enrichment	analysis:	FPP-Omomyc	doesn’t	
significantly	affect	other	pathways	(Notch	and	Wnt)	

37	

§  No	evidence	for	off-target	regula5on	of	other	pathways	unrelated/upstream	
of	Myc	

WNT	Pathway	
(no	correla0on)	
	
	
	
	
	
	
	
	
Notch	Pathway	
(no	correla0on)	
	

GSEA of WNT and Notch from 
KEGG  
(
http://www.genome.jp/kegg/) 
pathways	

•  9	WNT	and	7	Notch	gene	sets	
•  12/16	show	no	enrichment	

•  P	value	>	0.1	
•  FDR	>	0.25	

•  Shows	specificity	of	Omomyc	
response	for	the	Myc	pathway	
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§  Company	and	Technology	Overview	

§  FPP	Delivery	PlaYorm	
–  Enables	endosomal	escape	

–  Compa5ble	with	wide	range	of	biologics	cargoes	

–  Outperforms	other	intracellular	delivery	technologies	

–  Func5onal	in	mul5ple	5ssues	

–  Demonstrable	evidence	of	ac5on	

–  Evidence	of	in	vivo	efficacy	

–  Promising	ini5al	safety	signals	

§  Oncology	Programs	-	Myc,	Stat5,	YB1	

§  Collabora5on	Opportuni5es	and	Summary	
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Protocol	for	syngeneic	allograr	breast	cancer	model:	
intratumoral	delivery	

2.5x105 T11 cells/mouse 
(BALB/c) 

D0 D4 D8 D10 D6 

Weigh (body weight) 
Tumour volume (mm3) 
Tumour samples taken: 
   PBS – day 16 
    FPP – day 17 
    Omomyc – day 17 
    FPP-Omomyc – day 22  

Weigh	prior	to	
start	of	exp	

D22 D17 D16 

Intratumoural injections 
(40nanomoles every second day) 
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Intratumoral	FPP-Omomyc		inhibits	growth	in	basal	
breast	cancer	cells	(T11)	in	immunocompetent	mice	

§  40nmol	intratumoral	injec5ons	of	
FPP-Omomyc,	once	every	2	days	

§  FPP,	Omomyc	and	PBS	controls	
showed	no	effects	on	tumours	

§  Growth	of	tumours	was	inhibited	
for	days	a}er	cessa5on	of	
treatment	
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Pilar	Blancafort	and	Anabel	Sorolla,	Cancer	Epigene5cs	Lab,	Harry	Perkins	Ins5tute	
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FPP-Omomyc	inhibi0on	of	T11	tumour	engrarment:	
intravenous	delivery	

Intravenous	injec5ons	(40	nmoles)	



Tumour	Immunohistochemistry:	
FPP-Omomyc	induces	apoptosis	and	blocks	prolifera0on	

      +++                  +/-                  ++ 

Vehicle	Control	 			FPP_Omomyc					 Omomyc	

TUNEL	

Ki-67	 Prolifera0on	

Apoptosis	

42	
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Tumour	Immunohistochemistry:	
FPP-Omomyc	decreases	PDL1	(Myc	target	gene)	

PBS Omomyc FPP01.1 FPP-
Omomyc 

H&E 

Ki-67 

PDL1 

§  Increased	cell	death,	decreased	prolifera5on	&	PDL1	expression	in	tumours	
treated	with	FPP-Omomyc	versus	FPP,	Omomyc	or	vehicle	controls	

§  Poten5al	immuno-oncology	implica5ons*	 Pilar	Blancafort	

*Casey, et al. (2016). MYC regulates the antitumor immune response through CD47 and PD-L1, Science 10.1126/science.aac9935 
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Groups (8 mice per group) 
1)  2x105 cells/mouse 
2)  2x104 cells/mouse 
3)  2x103 cells/mouse 
4)  Naive 

EuMyc cells/mouse 
(in 100uL PBS) 

D0 D9 

Weigh&prior&to&
start&of&exp&

At each time point: 
-  2 mice per group are 

culled and weighed  
-  Spleens (and weigh) 

and bone marrow 
collected for FACS 

D7 D5 D3 D4								D6							D8	

Mice	injected	IV	daily	with	Phylomer	FPP-Omomyc	fusion	(36nmol,	52mg/kg)	

Measure	labelled	EµMyc	lymphoma	cells	(CD45.2/Ly5.2+)	in	spleen	by	flow	cytometry	at	Day	7	

Evidence	of	efficacy	following	intravenous	delivery	in	
EµMyc	lymphoma	model	

D7:	Extract	cells	from	spleen	

•  4	daily	injec0ons	of	FPP-Omomyc	show	reduced	accumula0on	of	lymphoma	cells	in	spleen	
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Enhanced	delivery	in	vitro	of	an0sense	morpholino	
oligonucleo0des	using	FPPs:	DMD	Model	
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§  Morphilino	an5sense	oligo	(AO)	targe5ng	dystrophin	gene	(mutated	in	
Duchenne	muscular	dystrophy;	DMD)	
	

§  DMD	oligo	is	designed	to	induce	exon	skipping	(Δ23)	in	muscle	cells	to	
produce	a	shorter,	yet	func5onal	dystrophin	protein	

§  Phylomer	FPP-DMD	oligo	caused	greater	exon	skipping	in	mouse	muscle	
cells	at	lower	doses	than	alterna5ve	CPPs	(e.g.	PepK)	which	are	toxic	

§  Evidence	of	increased	levels	of	dystrophin	protein	with	FPP-DMD	oligo	in	a	
variety	of	muscles	



FPP	enhances	dystrophin	protein	levels	in	muscles	
Mouse	DMD	animal	model	

46	

Tibialis	
anterior	
Muscle	
	
	
Diaphragm	
Muscle	
	
	
	
Heart	
Muscle	

					PMO	 															FPP-PMO	
§  ~4	day	old	mdx	mice	treated	with	five	IP	injec5ons	of	4	nmoles	of	FPP-PMO	

§  Muscle	5ssue	sec5ons	stained	for	Dystrophin	protein	2	weeks	a}er	last	injec5on	

§  FPP	significantly	enhanced	func5on	of	PMO	to	increase	dystrophin	levels		

Susan	Fletcher,	Loren	Price	and	Abbie	Adams	
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FPP	pep0de	not	cytotoxic		
(membrane	integrity	assay)	

48	

§  Phylomer	FPPs	are	non-toxic	–	even	at	100µM	

§  Posi5ve	control:	Pep5de	with	known	human	cytotoxicity	(haemolysis)	
–  Brevinin	an	AMP	from	the	skin	of	the	frog,	Rana	brevipoda	porsa	
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§  CHO-K1	cells	

§  Presto	blue	viability	assay	(measures	reducing	poten5al	of	live	cells)	

§  Assay	repeated	independently	mul5ple	5mes	without	evidence	of	FPP	toxicity	

FPP	pep0de	not	cytotoxic		
(reduc0on	poten0al	assay)	

FPPs	
	
	
	
	
	
	
	
FPPs	+	PAP-toxin	cargo	



Addi0onal	promising	safety	signals	
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§  No	evidence	of	in	vivo	toxicity	
–  We	rou5nely	inject	200µM	of	FPP-fusion	proteins	or	pep5des		i.v.,	i.p.,	and	

intratumorally	into	mice	with	no	toxic	side	effects	observed	

–  Mice	have	received	up	to	6	doses	(4	x	i.v.	+	2	x	i.p.	over	6	days)	

§  No	evidence	of	immunogenicity	from	in	silico	and	ex	vivo	studies	
–  T-cell	epitope	in	silico	scanning	shows	that	no	predicted	immunogenic	epitopes	are	

present	in	FPP01	

–  Ex	vivo	studies	from	human	T-cell	prolifera5on	assays	predict	low	immunogenicity	
of		a	range	of	Phylomers	
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Phylogica’s	Intracellular	Oncology	Pipeline		

§  Phylomer	screens	against	validated	and	clinically	relevant	oncology	targets	
–  cMyc,	N-Myc,	Stat5	and	YB1	

§  Validated	hits	already	exceed	potency	of	gold	standard	inhibitors	

§  Stat5	and	YB	1	collabora5ons	with	Dana	Farber	Ins5tute		
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Program	 Target	Indica0ons	 Discovery	 Func0onal	
Valida0on	 Preclinical	

	
Myc	
	

Lymphoma,	AML,	
Breast	cancer	

Stat	5	 AML,	Breast	Cancer	

	
YB1	
	

	
AML,	Breast	Cancer	



Mul0ple	Phylomer	Hits	(iMyc)	Targe0ng	MYC	
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§  Mul5ple	ac5ve	hits	iden5fied	against	N-Myc	and	c-Myc	(bHLH	mo5f)	

§  Some	iMyc	hits	comparable	or	be'er	than	Omomyc	in	repression	of	
reporter	gene	ac5vity	(Nanoluciferase)	and	in	killing	Myc-addicted	cells	

§  Hits	modeled	as	rich	in	helices	&	structurally	diverse	(e.g.	coiled-coil	like)	

Myc	reporter	gene	assay	

Modelled&structures&of&hits

Omomyc/cMyc dimer
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In	silico	modelling	
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High	affinity	primary	‘iMyc’	Phylomers	against	Myc	
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§  Primary	hits	before	any	sequence	matura5on	can	exhibit	target	binding	
affini5es	comparable	to	natural	ligand	(Max)	and	Omomyc	protein	
–  Binding	affini5es	determined	by	Bio-Layer	Interferometry	
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Max	
43.2	±	9.6	nM	



FPP-iMyc	conjugates	are	stable	over	hours	in	serum	
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§  Screening	for	full-length	conjugates	using	dual	epitope	tags	(AlphaLISA)	

§  Samples	incubated	in	100%	(not	heat	treated)	FCS	at	37˚C	for	up	to	24	hrs	

§  FPP-iMyc	and	FPP-Omomyc	are	rela5vely	stable	in	50%	fresh	serum	

§  Some	FPP-iMyc	conjugates	show	greater	stabili5es	than	FPP-Omomyc	
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Synergis0c	targe0ng	of	Myc	and	prosurvival	proteins	
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§  Strategic	opportunity	for	synergis5c	interven5on	using	Phylomers	
–  Phylomers	targe5ng	MYC	can	be	combined	with	other	FPP	delivered	

cargoes	or	with	small	molecules	

–  FPP-Bim	targets	all	pro-survival	proteins:	BCL-2,	BCL-x	and	MCL-1	

More	Pro
lifera0

on	

BCL-2	
BCL-x	
MCL-1	

MYC	

Less	Ce
ll	Death

	

Cancer	

Less	Prolifera0on	

MYC	

More	Cell	Death	

Death	

FPP-iMyc	
FPP-Bim	

Small	molecule	Bcl	
Inhibitors	

Dual	Treatment	

+	
BCL-2	
BCL-x	
MCL-1	



Addi0on	of	FPP-Bim	synergis0cally	achieves	
nanomolar	potencies	with	FPP01-spyC-Omomyc	
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[FPP-Bim]	 0	 2	uM	 1uM	 500nM	 250nM	
IC50	 2.0	uM	 ND	 186	nM	 340	nM	 539	nM	

[FPP-Bim	]	 0	 5uM	 2.5uM	 1.25uM	 625nM	
IC50	 2.5	uM	 321	nM	 626	nM	 683	nM	 1.3	uM	

H929	Mul0ple	Myeloma	cells	

Eu-myc	(BurkiN’s	Lymphoma	model)	cells	

§  FPP-Omomyc	potencies	of	321nM	and	186nM	in	different	cell	lines,	
achieved	in	synergy	with	FPP-Bim	

H929 Multiple myeloma cells
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Erinna	Lee,	Marco	Evangelista,	Doug	Fairlie	
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Potent	ac0vity	of	a	single	compound	FPP-Bim-Omomyc-
FPP	bispecific	in	EµMyc	lymphoma	cells	
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§  IC50	of	FPP-Bim-Omomyc-FPP	is	less	than	400nM	in	EµMyc	cells	
§  IC50	of	FPP-Bim-Omomyc-FPP	is	243nM	in	H929	MM	cells	(not	shown)	

Erinna	Lee,	Marco	Evangelista,	Doug	Fairlie	

Eµ-myc	cells	
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Phylogica	is	open	to	alliances	with	Pharma	
§  Phylogica’s	business	model	is	open	to	alliances	at	any	stage:	

–  Discovery	alliances	
–  Alliances	around	our	internal	programs	

§  Open	to	mul5ple	licensing	structures:	
–  License	exis5ng	FPPs	for	par5cular	cargoes	or	targets	
–  Develop	customised	and	proprietary	FPP	exclusively	for	partner’s	use	

§  We	can	deliver	your	biologics	cargo	into	a	wide	range	of	cell	types*	

§  We	can	help	hit	your	intracellular	target	of	interest	with	Phylomers	as	
cargoes	

§  Open	to	partnering	on	our	exis5ng	programs	(Myc,	STAT5,	YB1)	

*Phylogica’s	recent	discovery	alliances	have	
focused	on	intracellular	delivery	technology	
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Expanding	the	intracellular	landscape	for	novel	
biotherapeu0cs	with	Phylomer	FPP	technology	
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Streptavidin	

!!

!!

!!

Novel	endosomal	escape	trap	for	detec5on	of	efficient	CPPs	

Valida5on	of	hits	as	best-in-class	for	cytoplasmic	delivery,	using	
an	avitag		Western	blot	and	the	Split	GFP	assay	

Using	new	func5onal	Phylomer	CPPs	to	facilitate	efficient	
delivery	of	biologic	payloads	

In-house	oncology	program	with	proprietary	payloads	
targe5ng	several	key	oncoproteins:	cMyc,	N-Myc,	STAT5,	YB1	

Proof	of	in	vivo	FPP	efficacy:	reduced	tumour	burden	in	mice	
treated	with	FPP-Omomyc	in	two	different	animal	models	

15	November	2016	
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