ATYR1923 Ameliorates Dermal and Pulmonary Fibrosis in a Murine Model of
Sclerodermatous Chronic Graft vs. Host Disease

K. Ogilvie, S. Rosengren, C. Burkart, D. King
aTyr Pharma, San Diego, CA

Sclerodermatous cGvHD Model

Abstract Lung

INTRODUCTION: During the evolution of complex organisms, aminoacyl-tRNA synthetase genes evolved to incorporate new sequences and generate multiple

B10.D2 donor

splice variants which have novel fun.ctions. Histidyl-tRNA synthetase and its spIiFe variant.s are secr.et.ed and modula.te th.e activity of the immu.ne system th.rough a ‘r- Antigens T and B ceII
CHective In reducing bleomycin nduced ung fross In odents, demonstrating the Rnctional Sgnifiance of he Resckine pathy n the ling. ATTR1923 1 5 S boror - mm  Donor  Activation Collagen Covered Area Histological evaluation Myofibroblast Counts Hydroxyproline Content
potential therapeutic comprised of the Resokine iMod domain fused to a human IgG1 Fc, which extends the circulating half-life of the molecule, resulting in a ’ APC ‘ B cell Q
longer duration of action. E; ) - - - -
RA'I%IONALEE Bas;d on its effects on immune cell activity and its efficacy in rodent bleomycin-induced lung injury experiments, we hypothesized that E 20 *kk % *hkk > **k%* *% * **kkk 3 ** ** *x Khkx 2:5 *kk * * *kkk
administration of ATYR1923 might modulate immune responses in multiple organs, including lung and skin. We tested this hypothesis in a sclerodermatous Donor (T) o ® ° - oo
chronic graft vs. host disease (scl cGvHD) murine model of systemic sclerosis. —
METHOIg)S: ATYR19tZ3 was expressed in E. coli and purif:/e; to homogeneity in a GMP-compliant facility. We employed a minor histocompatibility antigen- ‘ . T cells . DO_ o P [ | 4 4 9 ) HE E 20- ® ¢
mismatched model which has been reported to mimic the pathological symptoms of human scl cGvHD. Briefly, bone marrow and splenocytes from B10.D2 mic - T — "
were t:aniplantej intocwhole t()esdy (ierF:'adti:te::Iorecipier:t eBaplbt/c migce. Tiea?c';:)ent with ATYR1923 (0.4 mg/ekgy, inc'zraevenously once F;e\/\/ee\k/;[ewasocompared witﬁ Bone marrow T and B CE" 8 15 o 1 9 8 m .'.' st)— =
nintedanib, (60 mg/kg, orally daily), with administration beginning at Day 7 (early intervention) or at Day 21 (late intervention). Scheduled euthanasia was & Splenocytes Y Prolif . Y 0 ® ; @) [ X ] [ | (0] 24 828 [ o [ ~ ®
conducted 8 weeks after transplantation to collect lungs and skin for histological evaluation and collagen content. ) ' Y roliteration O 3 D o0 = DD O 1.5- ‘. —h—
RESULTS: As expected, nintedanib decreased lung and skin fibrosis in murine scl cGvHD, qualifying the data obtained in this experiment. ATYR1923 at 0.4 mg/kg ;35.[. (‘ ‘ Y Autoantibodies 2 o u e n [ ] '.-l ()] a8 —_— (- v ®
weekly beginning on Day 7 in murine scl cGvHD exerted therapeutic activity in both skin and lung as revealed by significantly decreased dermal thickness in the g ‘ ‘ . . 2 10+ = [ Q0 D oo %
skin and histological fibrosis (Ashcroft score) in the lungs in comparison to untreated controls. The number of myofibroblasts and hydroxyproline (i.e., collagen) - PrOdUCt|0n = D = v (@) £ o E bt "
content was also significantly reduced in both organs. Observed effects with weekly dosing of ATYR1923 were similar to those observed with daily dosing of 8 D 3 b 24 ‘bt WV -} o 1.0+
nintedanib. Late intervention with ATYR1923 was not significantly effective with this dosing paradigm. -— _- — c T # Z 1- ?
CONCLUSIONS: ATYR1923 is efficacious in a murine model of scl cGvHD when administered weekly at 0.4 mg/kg. ATYR1923 had robust activity when treatment . 9 o 2 o0 = @)
was commenced early in the model and no significant activity when intervention commenced late. These observations are compatible with our hypothesis tha 1cki i S
the iMod domain’s pr:ma:y effect is via moduglation otf imtmtf:e responie ratr:er than fibrotic patthways. Based on 'fche pre-clinic:l ;ata, inzluding izpvi:ro, in f/ivc: . ’ 3’ TraffICklng e_U 5 % 1 - 8 ¢ E\ 0.5+
and toxicological experiments, clinical testing of ATYR1923 is ongoing. ) L 2 '
— . E— o = T
|nt|‘0duction . Skin, lung, liver, etc. < '?'
700C Direc CytO’mesl Tissue Iniur g 0 T T T T T T T 0 T T T T T T T 0 T T T T T T T 0.0 T T T T T T T
Cell b @ °° , - WY Veh. Veh. 7D 21D, 7D 21D, © Veh. Veh. 7D 21D, 7D 21D, © Veh. Veh. 7D 21D, 7D 21D, © Veh. Veh. 7D 21D, 7D 21D, ©
2l nflammation, Fibrosis | I | 'S | I | 'O | I | ‘D | ] 1 D
ATYR1923 - I Balb/c recipient Killing TGFp 3 wks ATYR1923 nintedanib 5 3 wks ATYR1923 nintedanib 5 3 wks ATYR1923 nintedanib 5 3 wks ATYR1923 nintedanib 5
ATYR1923 L “ Macrophage l | o l | o l | o | | o
iMod iMod domain of HARS: x ® | allogeneic %I | allogeneic %I | allogeneic %I | allogeneic %I
| domain e Encoded by a splice variant that Host cell : $
' ‘::;‘ s dyin hFLJJman ung P Fibroblasts\ E?;'foi?; 8 wks post-transplant 8 wks post-transplant 8 wks post-transplant 8 wks post-transplant
' e |Inhibits human T cell activation Adapted from Manetti et al, 2010; Schroeder and DiPersio, 2011
e Exogenous administration
ETduces fibro;is indr(ljden;'b | Experimental Protocol Skin
eomycCin-inauced lung 11orosis C I .
07 21 56 . . . onciusions
model - —— Dermal Thickness Myofibroblast Counts Hydroxyproline Content o ,
Fc domain: Used to extend in vivo . Time (days) > ATYR1923 is efficacious in a murine model of
-life i - i A =2 8- 31 44 .
Fc domai half-life in many FDA-approved Baseline Control @ &8 c * * ook sclerodermatous chronic GvHD
c domain biologic medicines > & e L 0
of an antibod K / _ _ > * *k *  kkkk c am— ° ini i
y Vehicle Control /._@ % - - S |0 e= N c |op %e . Weekly administration at only 0.4 mg/kg
: 5e{@ 2 M C |0D ee — S 31 y = e ATYR1923 has robust activity, comparable to
Mouse Bleomycin Rat Bleomycin - — 3 |= ﬂ- L olom m = o® :g g = o . . D
5 ) , Early Intervention—{" "= ATYR1923 $3 5 gr_l'rl o — % - o = ¢ |o ® _m °F nintedanib when treatment initiated at Day 7.
3 — - o~ ! 44 A d L _!‘_ 2 | o - - = 2 ® * e ATYR1923 activity did not reach significance at
; 1 Fkk I okk I I Hokk 7 A i i — S « ey
S | ey o 4 - _ /."Q,« nintedanib & Q E o S ¢ 0.4 mg/kg weekly when treatment was initiated
w o '
: 2 T N O 14 S at Day 21
o 3 S 34 % Late Intervention== /.—»Qj} ATYR1923 83 c 2 % Y ) = 14 ’
2 ;E(,,’ % - = % - '% Data are compatible with our hypothesis that
> : © .
g7 8 2 % @ nintedanib 93 = ° ATYR1923 modulates immune responses and
s g / _ 80— ' ' ' ' ' - 0= - - - - - - 0= - - - - - - inflammation following tissue injury.
24 1 / Syngeneic Control @A;@ Y Veh. veh. 7D 21D 7D 21D © Veh. Veh. 7D 21D 7D 21D, © Veh. Veh. 7D 21D 7D 21D, © . , S ,
g / TS 3 wks . — © 3 wks . =~ O 3 wks _ — © Based on the pre-clinical data, including in vitro, in
7 | ATYR1923 nlntedanlbI o | ATYR1923 nmtedanlbI o : ATYR1923 nlntedanlbI o ) ) ) ) - )
"SalinelT Vehicle  Dex. Pirfenidone Vehicle ATYRLS40 ATYR1923  SalineOP  Veh  Ninte-  Veh 1 3 1 ATYRL923 ATYR1923 administered once weekly at 0.4 mg/kg intravenously " : 2 . = . 2 vivo and toxicological experiments, a clinical trial
PO 025 200mgkg IV 3mgkg 04mgkg 5o danib Y (maka) _ _ o , allogeneic s allogeneic s, allogeneic s, ) i .
mky  Tuice Daiy Daily  Weekly Late Early Nintedanib administered once daily at 60 mg/kg orally | 0 | 0] | 0] with ATYR1923 for treatment of interstitial lung
a Intervention  Intervention

Oral vehicle: 1x PBS, BID D8-D21
Intravenous (IV) vehicle: 50 mM L-His, 140
mM NaCl, QD D8-D21

Pirfenidone: 200 mg/kg PO BID D8-D21
Dexam

ATYR1940: 3 mg/kg IV QD D8-D21
ATYR1923: 0.4 mg/kg IV QW D8, D15

***n< 0.001 vs respective vehicle
ethasone (Dex): 0.25 mg/kg DO-D21

Oral vehicle: 1x PBS, BID D8-D21
Intravenous (IV) vehicle: 20 mM L-His, 150
mM NaCl, QD D8-D21

Nintedanib: 60 mg/kg PO D8-D21

ATYR1923: 1 or 3 mg/kg QW
Early intervention D2, D9, D16; Late
intervention D9, D16

*p< 0.05 vs IV vehicle

$3skin and lung tissues collected

8 wks post-transplant 8 wks post-transplant

8 wks post-transplant

Data were analyzed by Kruskal-Wallis non-parametric ANOVA followed by Dunn’s multiple comparison test to allogenic vehicle-treated controls terminated at 8 weeks. *p < 0.05, **p < 0.01, ***p<0.001, ****p<0.0001.

disease is planned to initiate later this year.
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