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Item 7.01 Regulation FD Disclosure.

aTyr Pharma, Inc. (the “Company”) intends to use an investor presentation to conduct meetings with investors, stockholders and
analysts and at investor conferences, and which the Company intends to place on its website.  A copy of the presentation materials is
attached hereto as Exhibit 99.1.  The Company does not undertake to update the presentation materials.  

The information under this Item 7.01, including Exhibit 99.1, is being furnished and shall not be deemed “filed” for the purposes of
Section 18 of the Securities and Exchange Act of 1934, as amended, or the Exchange Act, or otherwise subject to the liabilities of that
section, nor shall they be deemed incorporated by reference into any filing under the Securities Act of 1933, as amended, or the
Exchange Act, except as expressly set forth by specific reference in such filing.

Item 9.01  Financial Statements and Exhibits.  

(d)  Exhibits

 
Exhibit No.  Description
   
99.1  Corporate Presentation Materials of aTyr Pharma, Inc. dated April 2016
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Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf
by the undersigned hereunto duly authorized.

 
Date:  April 13, 2016 aTyr Pharma, Inc.
  
  
 By: /s/ John D. Mendlein
  John D. Mendlein, Ph.D.
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B u ild in g  a N ew  C lass o f Med icin es - P h y sio crin e B ased  T h erap eu tics 1 st R are D isease T rial C o m p leted  - N ew  H o p e fo r Mu scu lar D y stro p h y  P atien ts A p ril 2 0 1 6



F o rw ard -L o o k in g  S tatem en ts T h e fo llo w in g  slid es an d  an y  acco m p an y in g  o ral p resen tatio n  co n tain  fo rw ard -lo o k in g  statem en ts w ith in  th e m ean in g  o f th e P riv ate S ecu rities L itig atio n  R efo rm  A ct o f 1 9 9 5  an d  o th er fed eral secu rities law s.  T h e u se o f w o rd s su ch  as “m ay ,” “m ig h t,” “w ill,” “sh o u ld ,” “ex p ect,” “p lan ,” “an ticip ate,” “b eliev e,” “estim ate,” “p ro ject,” “in ten d ,” “fu tu re,” “p o ten tial,” “o p p o rtu n ity ,” o r “co n tin u e,” an d  o th er sim ilar ex p ressio n s are in ten d ed  to  id en tify  fo rw ard -lo o k in g  statem en ts.  F o r ex am p le, all statem en ts w e m ak e reg ard in g  th e p o ten tial th erap eu tic b en efits o f P h y sio crin es an d  o u r p ro d u ct can d id ates, in clu d in g  R eso laris™ an d  iMo d . F c, th e ab ility  to  su ccessfu lly  ad v an ce o u r p ip elin e o r p ro d u ct can d id ates, th e tim in g  w ith in  w h ich  w e ex p ect to  in itiate, receiv e an d  rep o rt d ata fro m , an d  co m p lete o u r p lan n ed  clin ical trials, an d  o u r ab ility  to  receiv e reg u lato ry  ap p ro v als fo r, an d  co m m ercialize, o u r p ro d u ct can d id ates, o u r ab ility  to  id en tify  an d  d isco v er ad d itio n al p ro d u ct can d id ates, an d  th e ab ility  o f o u r in tellectu al p ro p erty  p o rtfo lio  to  p ro v id e p ro tectio n  are fo rw ard -lo o k in g  statem en ts. A ll fo rw ard -lo o k in g  statem en ts are b ased  o n  estim ates an d  assu m p tio n s b y  o u r m an ag em en t th at, alth o u g h  w e b eliev e to  b e reaso n ab le, are in h eren tly  u n certain . A ll fo rw ard -lo o k in g  statem en ts are su b ject to  risk s an d  u n certain ties th at m ay  cau se actu al resu lts to  d iffer m aterially  fro m  th o se th at w e ex p ected . T h ese risk s, u n certain ties an d  o th er facto rs are m o re fu lly  d escrib ed  in  o u r filin g s w ith  th e U .S . S ecu rities an d  E x ch an g e C o m m issio n , in clu d in g  o u r m o st recen t A n n u al R ep o rt o n  F o rm  1 0 -K . T h e fo rw ard -lo o k in g  statem en ts in  th is p resen tatio n  sp eak  o n ly  as o f th e d ate o f th is p resen tatio n  an d  n eith er w e n o r an y  o th er p erso n  assu m e resp o n sib ility  fo r th e accu racy  an d  co m p leten ess o f an y  fo rw ard -lo o k in g  statem en t. We u n d ertak e n o  o b lig atio n  to  p u b licly  u p d ate o r rev ise an y  fo rw ard -lo o k in g  statem en t, w h eth er as a resu lt o f n ew  in fo rm atio n , fu tu re ev en ts o r o th erw ise, ex cep t as req u ired  b y  law . We o w n  v ario u s U .S . fed eral trad em ark  ap p licatio n s an d  u n reg istered  trad em ark s, in clu d in g  o u r co m p an y  n am e an d  R eso laris™.  A ll o th er trad em ark s o r trad e n am es referred  to  in  th is p resen tatio n  are th e p ro p erty  o f th eir resp ectiv e o w n ers. S o lely  fo r co n v en ien ce, th e trad em ark s an d  trad e n am es in  th is p resen tatio n  are referred  to  w ith o u t th e sy m b o ls ®  an d  ™, b u t su ch  referen ces sh o u ld  n o t b e co n stru ed  as an y  in d icato r th at th eir resp ectiv e o w n ers w ill n o t assert, to  th e fu llest ex ten t u n d er ap p licab le law , th eir rig h ts th ereto .



A u g m en tin g  N atu ral H o m eo static P ath w ay s in  P atien ts w ith  R are D iseases o f Mu scle &  L u n g  A u to n o m o u s P ip elin e &  B u sin ess Mo d el P h y sio crin e*  D isru p tiv e O p p o rtu n ity  R eso k in e: O n e P ath w ay  Man y  R are D iseases R eso laris E n co u rag in g  P h ase 1 b /2  D ata P io n eerin g  n ew  b io lo g y , y ield in g  n ew  th erap eu tic in terv en tio n  p o in ts F o cu sin g  o n  n atu ral m o d u lato rs o f im m u n e &  fib ro tic p ath w ay s C o n n ectin g  Im m u n e/fib ro tic n ex u s to  rare m u scle &  lu n g  d iseases 1 st m u scu lar d y stro p h y  trial co m p leted  3  o n g o in g  trials in  m u scu lar d y stro p h ies D o se ab o v e n o rm al lev els to  th erap eu tically  p ro m o te tissu e h o m eo stasis &  resto ratio n  1 st safety  &  to lerab ility  d ata in  p atien ts 1 st p o ten tial activ ity  sig n al in  F S H D  1 st in  class b io lo g ics p ip elin e 2 n d  P ro g ram  iMo d .F c fo r lu n g  d isease U n iq u e in v estm en t th esis: b u ild  fran ch ises in  m u scle, lu n g  &  liv er b ased  o n  n ew  b io lo g y  aT y r H ig h lig h ts * P ro tein s fo r life (p h y sio ) sp ecific activ ity  (crin e)



D isco v ery  o f P h y sio crin e P ro tein s: N ew  C lass o f P ro tein s fro m  A ltern ativ e S p licin g  o f A n cien t G en es



N atu re 2 0 1 5  aT y r P io n eerin g  th e N ew  B io lo g y  o f P h y sio crin es T h erap eu tically  T ap p in g  N o v el P ath w ay s ~ 3 0 0  p ro tein s in v o lv ed  in  p h y sio lo g ical p ath w ay s, > 7 0  issu ed  p aten ts F o cu s o n  n atu ral m o d u lato rs o f im m u n e &  fib ro tic p ath w ay s in  v iv o  In d icatio n  selectio n : p reclin ical &  clin ical p h en o ty p e o v erlap  R eso laris fo cu sed  o n  rare m y o p ath ies w ith  an  im m u n e co m p o n en t iMo d .F c fo cu sed  o n  rare lu n g  d iseases w ith  an  im m u n e &  fib ro tic co m p o n en t



E x tracellu lar fu n ctio n s o f 4  b illio n  y ear o ld  g en e fam ily , tR N A  S y n th etases G en es y ield  ~ 3 0 0  p ro tein s (e.g . altern ativ e sp licin g , etc.) o f n ew  fu n ctio n  P o ten tial n ew  class o f m o d u lato rs o f tissu e h o m eo stasis P ro p erties o f P h y sio crin es P o ten tial fo r n o v el p h y sio lo g ical m o d u latio n  in  d isease A t least 1 4 /2 3  tR N A  S y n th etase fam ily  w ith  k n o w n  d isease co n n ectio n s C lin ical p h en o ty p es su g g est p o ten tial fo r tissu e-b y -tissu e h o m eo stasis p ro d u cts Mu scle H eart L iv er B rain /C N S  L u n g  T h erap eu tic P o ten tial Wo rk  v ia G P C R s, T L R s, cy to k in e recep to rs &  o th er p ro tein s N o t g ly co sy lated  &  n o n -can o n ical lead er seq u en ces S ize ran g e 4 0 -5 0 0 A A



L ead ersh ip  T eam  E x p erien ced  In d u stry  V eteran s K elly  B lack b u rn  V P , C lin ical O p eratio n s A n d rew  C u b itt, P h .D . V P , P ro d u ct P ro tectio n  an d  In terim  H ead  o f R esearch  Jo h n  Men d lein , P h .D . C h ief E x ecu tiv e O fficer Jo h n  B lak e, C P A  V P , F in an ce S an jay  S h u k la, M.D . C h ief Med ical O fficer H o lly  D . C h rzan o w sk i V P , E n terp rise T alen t &  O rg an izatio n  S an u j R av in d ran , M.D . C h ief B u sin ess O fficer A sh raf A m an u llah , P h .D . V P , Man u factu rin g



Im m u n o /F ib ro sis Mo d u latio n  P ip elin e 1  F acio scap u lo h u m eral Mu scu lar D y stro p h y  2 L im b -g ird le Mu scu lar D y stro p h y  3 R P IC : R are p u lm o n o p ath ies w ith  an  im m u n e co m p o n en t, in clu d in g  In terstitial L u n g  D isease T h erap eu tic F o cu s P reclin ical P h ase 1  P h ase 1 b /2  D isco v ery  P arad ig m  S h ift in  T reatm en ts L iv er Mu scle L u n g  R eso k in e P ath w ay  R ig h ts Wo rld w id e iMo d .F c R P IC  (2 n d  IN D  C an d id ate)3  L iv er Wo rld w id e Wo rld w id e Wo rld w id e R eso laris A d u lt F S H D  L o n g -term  safety  ex ten sio n  stu d y  (0 0 5 ) R eso laris A d u lt F S H D 1  (0 0 2 ); co m p leted  co h o rts 1 -3  Wo rld w id e R eso laris A d u lt F S H D  (0 0 4 ) Wo rld w id e R eso laris A d u lt L G MD 2  (0 0 4 ) R eso laris E arly  O n set F S H D  (0 0 3 ) P atien t P h en o ty p e F o cu s S ev ere im p act fro m  d isease w ith  th e p o ten tial fo r larg e treatm en t effect S u b ject to  p o o r stan d ard  o f care 1 st in  class can d id ates fo r rare d iseases w ith  an  im m u n e o r fib ro tic co m p o n en t



H arn essin g  th e R eso k in e*  P ath w ay : P o ten tial N ew  T h erap ies fo r P atien ts w ith  R are Mu scle &  L u n g  D iseases * R eso k in e: fo r reso lu tio n  o f activ ated  im m u n e &  fib ro tic p ath w ay s



R eso k in e R eleased  F ro m  H u m an  P rim ary  S k eletal Mu scle C ells IG F 1  F acilitated  D ifferen tiatio n  H u m an  S k eletal Mu scle R eso k in e R eleased  fro m  H u m an  S k eletal Mu scle



N atu rally  o ccu rrin g  P h y sio crin es R eso laris™ iMo d  (slig h tly  tru n cated  fro m  w ild ty p e) (sp lice v arian t) * *  Mo lecu les o f th e R eso k in e P ath w ay  N ew  h o p e fo r rare m u scle &  lu n g  d isease p atien ts E n g in eered  P h y sio crin e iMo d .F c R eso k in e F ran ch ise R eso k in e*  P ath w ay  D isco v ery : C lin ical co rrelates: m y o p ath ies &  lu n g  d iseases w h ere w e b eliev e th e p ath w ay  is d isru p ted  Im m u n o -m o d u lato ry  &  fib ro -m o d u lato ry  activ ity  v ia in  v iv o  screen in g  * R eso k in e (n am e fo r ex tracellu lar H A R S , a tR N A  H istid y l S y n th etase) * * Z h o u  et al, JB C , 2 0 1 4  T h erap eu tic ap p licatio n s in  p atien ts w ith  sim ilar p h en o ty p e: R are m y o p ath ies w ith  an  im m u n e co m p o n en t (R MIC s) R are p u lm o n o p ath ies w ith  an  im m u n e co m p o n en t (R P IC s)



T w o  w eek s o f th erap eu tic treatm en t in  S tatin  m y o p ath y  &  B leo m y cin  IP F *  m o d els R eso laris Im p ro v es Mu scle &  L u n g  Im m u n e/F ib ro tic C o m p o n en ts A u g m en tin g  T h e R eso k in e P ath w ay  R eso laris * Id io p ath ic P u lm o n ary  F ib ro sis (“IP F ”), a su b set o f In terstitial L u n g  D isease (“IL D ”)



1 st P h y sio crin e b ased  th erap eu tics to  p ro m o te h o m eo stasis E x p lo rato ry  stag e trials in  rare d iseases E stab lish  &  ex p lo re: S afety , to lerab ility  A ctiv ity /en d -p o in t p o ten tial Mu ltip le o p p o rtu n ities fo r ad v an cem en t F o r p atien ts w ith  few  o r n o  treatm en t o p tio n s S tag in g  R are Mu scle &  L u n g  D isease In d icatio n s C lin ical P ath  fo r R eso laris &  iMo d .F c D ev elo p in g  a n ew  class o f p ro d u cts R eso laris E arly  O n set F S H D  1 b /2  u n d erw ay  A d u lt L im b  G ird le Mu scu lar D y stro p h y  1 b /2  u n d erw ay  A d u lt F S H D  1 b /2  T rial C o m p leted  S ev ere R are L u n g  D iseases O n  track  fo r 2 0 1 7  clin ical trial iMo d .F c



C lin ical D ev elo p m en t o f R eso laris: H arn essin g  a N atu ral P ath w ay  to  T reat Mu ltip le R are Mu scle D iseases



With  d o m in an t/sp o n tan eo u s g en etic to x ic g ain  o f fu n ctio n  D isease P resen tatio n  F S H D : A  S ev ere S k eletal Mu scle D isease F acio scap u lo h u m eral Mu scu lar D y stro p h y  (F S H D ) P ath o lo g y  D o m in an t/sp o n tan eo u s to x ic g ain  o f fu n ctio n  (D u x 4 ) Im m u n e co m p o n en t (e.g . T  cells) Mu scle lo ss, fat in filtratio n  S tan d ard  o f care N o  th erap eu tic treatm en ts O n ly  su p p o rtiv e care p ro v id ed  C lin ical D eb ilitatin g  m u scle w eak n ess D ifficu lty  raisin g  arm s, fo o t d ro p  w h en  w alk in g  Mo u th  atro p h y ; d ifficu lty  sm ilin g  an d  sw allo w in g  S lo w  p ro g ressio n  o f d isease sy stem ically  May  h av e v isu al o r au d ito ry  im p airm en t



S lo w  Mu scle-b y -Mu scle D isease P ro g ressio n  T h erap eu tically  p ro m o tin g  h o m eo stasis in  F S H D  Mu scle th ro u g h o u t th e b o d y  In terv en in g  E arly  “U n affected  m u scle” in  an  F S H D  P atien t T ran sitio n  to  Im m u n e activ ity  C o n v ersio n  to  fat/atro p h y  Mu scle d estru ctio n  P o ten tial areas o f th erap eu tic in terv en tio n  b y  R eso laris



Im p o rtan t ad v an cem en t fo r h ard  to  treat d iseases (F S H D /R MIC s) E stab lish in g  d ata d o ssier o n  safety  E x p lo rin g  activ ity  assessm en ts &  o p tim al d o se D irectio n ality  o n  en d p o in ts fo r ap p ro v al S ig n ifican t step  fo rw ard  to  ad v an cin g  P h y sio crin e b ased  th erap eu tics 1 st F S H D  T rial H ig h lig h ts F o u n d atio n  to  b u ild  u p o n  w ith  4 Q  2 0 1 6  trial d ata B u ild in g  a fo u n d atio n  fo r a fran ch ise an d  n ew  class o f th erap eu tics F irst P h y sio crin e P atien t T rial D ata



*  1  rev ersib le In fu sio n  R elated  R eactio n  (IR R ) p atien t in  0 0 2  &  2  rev ersib le IR R  p atien ts in  0 0 5  trial A d u lt F S H D  0 0 2  D esig n  &  T rial O b jectiv es B u ild  d o ssier fo r R eso laris &  class: S afety  T o lerab ility  Im m u n o g en icity  P K  E x p lo re F S H D  p ertin en t read o u ts C ircu latin g  m ark ers o f d isease T arg eted  MR I o f d isease m u scle S tren g th  P atien t rep o rted  o u tco m es A cro ss 3  d o se co h o rts o v er 1  o r 3  m o n th s o f d o sin g  ✔  C o m p leted  1 st m u ltip le d o se trial ✔  S afety  ✔  T o lerab ility *  ✔  Im m u n o g en icity  P K  ✔  C o m p leted  1 st F S H D  o n ly  trial ±  O n ly  2 /2 0  p atien ts w ith  elev ated  lev els ±  T arg eted  m ay  b e to o  n arro w  Mu scle testin g  m ay  h o ld  p ro m ise P o ten tial sig n al to  co n firm  ✔  P o ten tial activ ity  @ 3 .0  m g /k g  (w eek ly ) D o u b le-b lin d ed , 4  sites, 4  co u n tries, n = 2 0 , Mu ltip le A scen d in g  D o se, 3 :1  R an d o m izatio n  (R eso laris:p laceb o ) D esig n  R eso laris C lin ical



S tu d y  D em o g rap h ics R eso laris P laceb o  P atien ts 1 5  5  A g e (y ears), Med ian  4 6  5 2  Male/F em ale (% ) 5 3 /4 7  8 0 /2 0  P atien ts w ith  3  D 4 Z 4  rep eats o r less 2  0  C o m p leted  S tu d y  1 0 0 % *  1 0 0 %  E lev ated  cy to k in es o f in terest 1 /1 5  1 /5  B aselin e F S H D  C lin ical S ev erity  S co re, Mean  (S D ) 3 .2  (0 .8 ) 2 .7  (0 .7 ) R eso laris C lin ical A n aly sis b ased  o n  d ata av ailab le th ro u g h  early  March  2 0 1 6  E x p lo rato ry  S tu d y  o f R eso laris in  A d u lt F S H D  B aselin e S tu d y  C h aracteristics *  O n e p atien t d isco n tin u ed  d o sin g  at w eek  1 1  o f th e 1 2  w eek s o f treatm en t, b u t co m p leted  all stu d y  v isits.



G en erally  safe an d  w ell-to lerated  o v er th e d o se ran g e/d u ratio n  stu d ied  N o  S A E s rep o rted  b y  stu d y  in v estig ato rs O n e g en eralized  in fu sio n  related  reactio n  (IR R ) reclassified  b y  aT y r to  serio u s ad v erse ev en t A D A s co n firm ed  in  ap p ro x im ately  4 0 %  o f p atien ts d o sed  w ith  R eso laris N o  d em o n strated  effect o f A D A s o n  p h arm aco k in etics o f R eso laris an d  o f lo w  titer N o  rep o rted  an tisy n th etase sy n d ro m e P ro ced u res in  effect to  m in im ize o ccu rren ce o f IR R s/A D A s m o v in g  fo rw ard  1 st F S H D  T rial R eso laris S afety  Mo st ad v erse ev en ts in  treatm en t arm  w ere m ild  to  m o d erate E stab lish in g  th e S afety  P ro file o f R eso laris



V alid ated  n eu ro m u scu lar assessm en t to o l*  G lo b al sy stem ic assessm en t u sed  in  clin ical stu d ies an d  trials N o t freq u en tly  u sed  in  clin ical p ractice S elf-ad m in istered  q u estio n n aire co n sistin g  o f 4 5  q u eries/4  d im en sio n s L ife D o m ain s 1 ) A ctiv ities 2 ) In d ep en d en ce 3 ) S o cial R elatio n sh ip s 4 ) E m o tio n s 5 ) B o d y  Im ag e S y m p to m s, T reatm en t E ffects O v erall IN Q o L  sco re; d eriv ed  fro m  5  L ife D o m ain s Im p ro v em en t =  d ecreased  sco res In  in d iv id u al L ife D o m ain s &  O v erall IN Q o L  (n eg ativ e ch an g e fro m  b aselin e) In d iv id u al N eu ro m u scu lar Q u ality  o f L ife A ssessm en t IN Q o L : P atien t R ep o rted  O u tco m e *  V in cen t K A  et al: C o n stru ctio n  an d  V alid atio n  o f a Q u ality  o f L ife Q u estio n n aire fo r N eu ro m u scu lar D isease (IN Q o L ). N eu ro lo g y  2 0 0 7 , 6 8 :1 0 5 1 -1 0 5 7 . C lin ical read o u ts F D A : “G en erally , fin d in g s m easu red  b y  a w ell-d efin ed  an d  reliab le P R O  in stru m en t in  ap p ro p riately  d esig n ed  in v estig atio n s can  b e u sed  to  su p p o rt a claim  in  m ed ical p ro d u ct lab elin g  if th e claim  is co n sisten t w ith  th e in stru m en t’s d o cu m en ted  m easu rem en t cap ab ility .”* *  * *  F D A  G u id an ce fo r in d u stry . P atien t-R ep o rted  O u tco m e Measu res: U se in  Med ical P ro d u ct D ev elo p m en t to  S u p p o rt L ab elin g  C laim s; 2 0 0 9 .



Im p ro v em en t reflected  b y  n eg ativ e ch an g e fro m  b aselin e Mu ltip le D im en sio n s Im p ro v e o n  IN Q o L  N A  is n o t ap p licab le; o n ly  1  m o n th  o f d o sin g  R elativ e im p ro v em en t p laceb o  v . 3 .0  m g /k g  co h o rt at 3  m o n th s: 2 5 .5 %  (p = 0 .0 3 ) 1 st F S H D  T rial R esu lts A ctiv ity    IN Q o L  O v erall S co res C h an g e fro m  B aselin e (% ) IT T  P o p u latio n  (n = 2 0 ) T reatm en t D u ratio n  G ro u p  P laceb o  0 .3  m g /k g  1 .0  m g /k g  3 .0  m g /k g  1  Mo n th  4 .1 2  (n = 5 ) 2 .7 7  (n = 3 ) -1 .2 2  (n = 4 ) -3 .7 8  (n = 6 ) 3  Mo n th s 1 5 .5 5  (n = 2 ) N A 1  N A 1  -9 .9 0  (n = 6 ) O v erall S co re: fiv e L ife d o m ain s: A ctiv ities In d ep en d en ce E m o tio n s S o cial R elatio n sh ip s B o d y  Im ag e   P ro p o rtio n  o f P atien ts w ith  Im p ro v ed  IN Q o L  O v erall S co res T reatm en t D u ratio n  G ro u p  P laceb o  0 .3  m g /k g  1 .0  m g /k g  3 .0  m g /k g  1  Mo n th  2 /5  1 /3  2 /4  4 /6  3  Mo n th s 0 /2  N A 1  N A 1  5 /6  D ata su g g est p o ten tial im p ro v em en t in  th is relativ ely  sm all clin ical trial o f F S H D  p atien ts T rial n o t p o w ered  to  sh o w  statistical sig n ifican ce



P laceb o  v  3 .0  m g /k g  P atien ts O v erall IN Q o L  S co re S u g g estiv e o f p atien t im p ro v em en t in  3  m o n th s 1 st F S H D  T rial R esu lts A ctiv ity



Mu scle fu n ctio n /stren g th  w as fo rm ally  assessed  b y  in v estig ato rs u sin g  Man u al Mu scle T estin g  (MMT ) 1 5  m u scles ev alu ated  at 4  tim e p o in ts in  stu d y  Mu scles sco red  in d iv id u ally  C o m p o site sco re calcu lated  P ro g ressio n : lo w er sco res; n eg ativ e ch an g e fro m  b aselin e Im p ro v em en t: h ig h er sco res; p o sitiv e ch an g e fro m  b aselin e MMT  Measu rem en t 1 st F S H D  T rial R esu lts A ctiv ity  D ata su g g est sm all tren d s o f slo w er p ro g ressio n  o r p o ten tial im p ro v em en t



MR I u sed  to  ev alu ate im m u n e co m p o n en ts in  a targ eted  m u scle d id  n o t reco rd  a d ifferen ce b etw een  p laceb o  an d  3 .0  m g /k g  g ro u p  T o  b e fo llo w ed  th ro u g h  ex ten sio n  stu d y  N o  ev id en ce o f im m u n e su p p ressio n  w as o b serv ed  w ith  ex p lo rato ry  circu latin g  cy to k in es, as w ell as im m u n e cells A ssessm en t o f selected  circu latin g  m ark ers d id  n o t reco rd  a d ifferen ce b etw een  p laceb o  an d  3 .0  m g /k g  g ro u p  O n ly  2  su b jects started  w ith  elev ated  lev els o f im m u n e m ark ers o f in terest T o  b e m o n ito red  in  ad d itio n al stu d ies an d  ex ten sio n  p h ase T arg eted  MR I &  C ircu latin g  Mark ers 1 st F S H D  T rial R esu lts A ctiv ity



With  a g en etic lo ss o f fu n ctio n  D isease P resen tatio n  L G MD : A  S ev ere Mu scle D isease L im b -g ird le Mu scu lar D y stro p h y  2 B  (L G MD 2 B ) P ath o lo g y  Im m u n e co m p o n en t (e.g . T -cells) T o x ic lo ss o f fu n ctio n  m u tatio n  (d y sferlin ) Mu scle g ro u p  p ro g ressio n  S tan d ard  o f care N o  th erap eu tic treatm en ts O n ly  su p p o rtiv e care p ro v id ed  C lin ical D eb ilitatin g  m u scle w eak n ess C h allen g es m o v in g  lim b s May  h av e resp irato ry  in su fficien cy



A d u lt L G MD 2 B  an d  F S H D  (T rial-0 0 4 ) P u rp o se –  1 ) to  ev alu ate th e safety /to lerab ility  o f b iw eek ly  in fu sio n s in  p atien ts w ith  L G MD 2 B  an d  F S H D ; 2 ) to  assess d ru g  activ ity  m o re p ro x im al to  d o sin g  R atio n ale –  Mo re freq u en t d o sin g  m ay  d em o n strate b etter o u tco m es D esig n  &  stu d y  sites –  O p en -lab el, in tra-p atien t d o se escalatio n ; m u ltip le sites in  U S  &  E u ro p e S tu d y  p o p u latio n  –  1 6  p atien ts, 8  each  w ith  L G MD 2 B  an d  F S H D , 1 8 -7 5  y ears o f ag e P ip elin e in  Mu scu lar D y stro p h y  P laceb o  (x 1  w eek ) 0 .3  m g /k g  R eso laris (q w  x 2  w eek s) 1 .0  m g /k g  R eso laris (q w  x 6  w eek s) 1 .0  m g /k g  R eso laris (b iw  x 4  w eek s) Week  1  Week  2  &  3  Week  4 -9  Week  1 0 -1 3  G ro u p  A  F S H D  (4 ) P laceb o  (x 1  w eek ) 0 .3  m g /k g  R eso laris (q w  x 2  w eek s) 1 .0  m g /k g  R eso laris (q w  x 2  w eek s) 3 .0  m g /k g  R eso laris (q w  x 4  w eek s) Week  1  Week  2  &  3  Week  4  &  5  Week  6 -9  3 .0  m g /k g  R eso laris (b iw  x 4  w eek s) Week  1 0 -1 3  G ro u p  B  F S H D  (4 ) / L G MD  (8 )



E arly  O n set F S H D  C ase H isto ry  Weak n ess in  th e lo w er b ack /cu rv atu re o f th e sp in e L eg  m u scle w eak n ess/w alk in g  w ith  a lim p  N o rm al early  ch ild h o o d  R eq u ires fu ll-tim e u se o f w h eelch air an d  assisted  liv in g  D iag n o sed  w ith  sco lio sis Mu scle w eak n ess an d  early  sp eech  im p ed im en t D ifficu lty  fo rm in g  facial ex p ressio n s L o w er lim b  m u scle w eak n ess/w alk er o r ch air D ev elo p m en t o f sev ere sp eech  im p ed im en t F o o t d ro p  an d  lo ss o f ab ility  to  stan d /m u ltip le falls D iag n o sed  ag e 8  w ith  F S H D  P art tim e w h eelch air-b o u n d  A g e F irst sy m p to m s F u ll d ep en d en cy  d u e to  sev ere p h y sical d isab ility  < 6  6  –  1 2  1 2  –  1 8  1 8  - 2 4  h ttp ://w w w .th eg u ard ian .co m /lifean d sty le/2 0 0 9 /m ay /2 8 /m u scu lar-d y stro p h y -d isab ility -fsh d  C lim b in g  Mo u n tain s; S arab jit P arm ar, 2 0 1 4  F u ll tim e w h eelch air-b o u n d  P atien t S to ry  E arly  p ro g ressio n , d ev astatin g  d isease im p act



E arly  O n set F S H D  (T rial-0 0 3 ) P u rp o se –  1 ) to  ev alu ate th e safety /to lerab ility  o f w eek ly  in fu sio n s in  p atien ts w ith  E arly  O n set F S H D ; 2 ) to  assess d ru g  activ ity  in  n ew  p atien t p o p u latio n  &  w ith  ad d itio n al en d p o in ts R atio n ale –  In v estig ate o ften  m o re sev ere fo rm  o f d isease, in v o lv es ad d itio n al o rg an  sy stem s D esig n  &  stu d y  sites –  O p en -lab el, in tra-p atien t d o se escalatio n ; m u ltip le sites in  U S  &  E u ro p e S tu d y  p o p u latio n  –  1 6  p atien ts; S tag e 1 : 8  p atien ts 1 6 -2 5  y ears o f ag e; S tag e 2 : 8  p atien ts 1 2 -1 5  y ears o f ag e. G en etically  co n firm ed  d iag n o sis o f F S H D  an d  o n set o f sy m p to m s p rio r to  ag e 1 0 . P laceb o  (x 1  w eek ) 0 .3  m g /k g  R eso laris (x 2  w eek s) 1 .0  m g /k g  R eso laris (x 4  w eek s) 3 .0  m g /k g  R eso laris (x 6  w eek s) Week  1  Week  2  &  3  Week  4 -7  Week  8 -1 3  E arly  O n set F S H D  P ip elin e in  Mu scu lar D y stro p h y



*  T arg eted  MR I o n ly  if q u alified  w ith  S tir+  m u scle at b aselin e. * *  O n ly  fo r C o h o rt 3  su b jects R eso laris T rial S u m m ary  2 0 1 6  T rial P atien t P o p u latio n s N  H ig h est E n d in g  D o se Week ly  (m g /k g ) MR I (+ ) E n tran ce MR I B ro ad  R ead o u t MR I T arg eted  R ead o u t IN Q o L  MMT  Im m u n e Mark ers R ead o u t T im in g  0 0 2  A d u lt F S H D  2 0  3 .0  ü  Y es ü  ü  ü  ü  ü  0 0 3  E O  F S H D  8  3 .0  N o  Y es N o  Y es Y es Y es 4 Q 1 6  0 0 4  A d u lt F S H D  8  3 .0  (2 x ) Y es Y es Y es Y es Y es Y es 4 Q 1 6  0 0 4  A d u lt L G MD  8  3 .0  (2 x ) S eru m  m ark er o r MR I Y es Y es*  Y es Y es Y es 4 Q 1 6  0 0 5  A d u lt F S H D  (0 0 2  ex t. stu d y ) 8  3 .0  N o  Y es Y es* *  Y es Y es Y es 4 Q 1 6  N ex t F S H D  trial b ased  o n  4 Q  resu lts o f 0 0 3 , 0 0 4  &  0 0 5  trials



P ro m ise fo r sev erely  afflicted  m y o p ath y  p atien ts R eso laris: O n e P ro d u ct, Mu ltip le R are D iseases C o m m ercial R atio n ale 1 9 ,0 0 0  U S  F S H D  1 6 ,0 0 0  U S  L G MD  1 6 ,0 0 0  U S  D MD  5 1  4 5  5 3  4 4  5 2  5 0  O th er ex o n s F S H D : A v erag e p rev alen ce rates o f F S H D  are ap p ro x im ately  1 /1 7 ,0 0 0 . A p p ly in g  th is rate to  th e U S  p o p u latio n  b ased  o n  recen t cen su s d ata eq u als ap p ro x im ately  1 9 ,0 0 0 . L G MD : 1 6 ,0 0 0  cases estim ated  in  U S  p o p u latio n . 1 /2 0 ,0 0 0  Wick lan d  an d  K issel, N eu ral. C lin . 2 0 1 4 . R elativ e P rev alen ce o f L im b  G ird le Mu scu lar D y stro p h ies in  th e U n ited  S tates P o p u latio n . Wick lu n d  et al., N eu ro lo g y  2 0 1 3 . D MD : P rev alen ce o f ap p ro x im ately  5 /1 0 0 ,0 0 0 . O rp h an et R ep o rt S eries - P rev alen ce o f rare d iseases: B ib lio g rap h ic d ata - May  2 0 1 4  - N u m b er 1  L ead ersh ip  p o sitio n  in  F S H D  clin ical trials L ev erag e reg istries, sites an d  ad v o cacy  C o m m o n  p h y sician  b ase



iMo d .F c th e F irst E n g in eered  P h y sio crin e: A u g m en tin g  a N atu ral P ath w ay  to  T reat Mu ltip le L u n g  D iseases



A n  E n g in eered  P h y sio crin e fo r L u n g  D isease: iMo d .F c N ew  T P P  to  o p en  m o re lu n g  in d icatio n s R atio n ale fo r iMo d .F c* : R eso laris T P P : Week ly  d o sin g ; lim its lu n g  ap p licatio n s D ev elo p  m o lecu le fo r n ew  T P P : p o ten tially  o n ce-m o n th ly  d o sin g  P ro d u ct C o n cep t: T w o  iMo d  d o m ain s p er F c o f an  an tib o d y  E x ten d  ex p o su re to  h it T P P  P reclin ical P ath  an d  G o als: In d u stry  p ro v en  m o d el o f IP F  (ap p ro v ed  d ru g s: P irfen id o n e &  N in ted an ib ) E . co li p ro d u ced  fo r lo w  C O G s S h o w  im m u n o - &  fib ro - m o d u lato ry  activ ity  S h o w  safety  at h ig h er d o ses P o ten tial T h erap eu tic ap p licatio n s: R are p u lm o n o p ath ies w ith  an  im m u n e co m p o n en t (R P IC s) B ro ad er reach  in to  R P IC s an d  in terstitial lu n g  d isease (IL D ) in d icatio n s L u n g  R eso k in e F ran ch ise R are P u lm o n o p ath ies w ith  an  Im m u n e C o m p o n en t (“R P IC s”) s *  iMo d .F c refers to  im m u n o m o d u lato ry  d o m ain  o f H A R S  fu sed  to  an  F c reg io n  o f an  an tib o d y  T P P  =  T arg et P ro d u ct P ro file



A ttractiv e IL D  C an d id ate iMo d .F c 1 /2 5 0 th  o f P irfen id o n e d o se B etter th an  1 0  T G F β  A b  d o ses E stab lish ed  IP F  ro d en t m o d el Im p ro v es in flam m atio n  &  fib ro sis D ifferen tiated  m ech an ism  T w o  iMo d .F c D o ses O u tp erfo rm  2 8  P irfen id o n e D o ses *  * T h e A sh cro ft scale fo r th e ev alu atio n  o f b leo m y cin -in d u ced  lu n g  fib ro sis is th e an aly sis o f stain ed  h isto lo g ical sam p les b y  v isu al assessm en t



N o n -H u m an  P rim ate an d  R o d en t P K  an d  S afety  S u p p o rts p o ten tial fo r m o n th ly  d o sin g  in  p atien ts N o n -H u m an  P rim ates R o d en ts N o n -G L P  to x ico lo g y  1 -m o n th  stu d y  at d o se lev el 2 5 x  efficacio u s d o se N o  p ro -in flam m ato ry  cy to k in e sig n al N o  clin ical o b serv atio n s N o  ch an g es in  b o d y  o r tissu e w eig h ts A ttractiv e P K  N o n -G L P  d o u b le d o se to x ico lo g y  1 -m o n th  stu d y  at d o se lev el 2 5 x  efficacio u s d o se N o  p ro -in flam m ato ry  cy to k in e sig n al N o  clin ical o b serv atio n s N o  ch an g es in  b o d y  o r tissu e w eig h ts A ttractiv e P K  > 1 n M fo r at least 5 0 0  h o u rs at 1 m g /k g  iMo d .F c P reclin ical



S ev ere, rare d iso rd ers w ith  h ig h  u n m et m ed ical n eed  iMo d .F c C lin ical >  8 0  R P IC  F o rm s In clu d in g  In terstitial L u n g  D iseases P ath o g en esis L u n g  d am ag e lead in g  to  alv eo lar in flam m atio n  o r fib ro sis Wo rst p ro g n o sis: lo w er D L C O  an d  rap id  d eclin e o f D L C O  o v er th ree y ears C lin ical m an ifestatio n s S h o rtn ess o f b reath  an d  co u g h  S p ecific ch est rad io g rap h ic ab n o rm alities D ecreased  lu n g  v o lu m e n o ticed  in  p u lm o n ary  fu n ctio n  tests S tan d ard  o f care O 2  , p u lm o n ary  reh ab ilitatio n ; lu n g  tran sp lan t Im m u n o su p p ressiv e (cy clo p h o sp h am id e w ith  lo w  d o se p red n iso n e) F o r IP F , P irfen id o n e &  N in ted an ib  iMo d .F c fo r Mu ltip le L u n g  In d icatio n s E x p ect to  in itiate clin ical trial w ith  iMo d .F c in  2 0 1 7  E v alu atin g  ap p ro p riate fo rm s o f R P IC s, in clu d in g  IL D  G o al is to  ex p lo re safety , to lerab ility , b io lo g ical an d  clin ical activ ity  U p co m in g  T rials



B u ild in g  a N ew  C lass o f T h erap eu tics: F o u n d atio n  fo r th e F u tu re



S tro n g  C ash  P o sitio n  an d  F o cu sed  E x ecu tio n  B alan ce sh eet w ell-alig n ed  to  ach iev e n ear-term  cataly sts C ash  as o f 1 2 /3 1 /1 5 : $ 1 2 5 .3 M S h ares O u tstan d in g : 2 3 .7 M F in an cials Milesto n es 2 0 1 6 /2 0 1 7  E arly  O n set F S H D  0 0 3  D ata (4 Q 1 6 ) A d u lt L G MD /A d u lt F S H D  0 0 4  D ata (4 Q 1 6 ) A d u lt F S H D  L o n g  T erm  E x ten sio n  0 0 5  D ata (4 Q 1 6 ) In itiate iMo d .F c C lin ical T rials (2 0 1 7 )



O p p o rtu n ity  to  o w n  a n ew  class o f m ean in g fu l m ed icin es R ev o lu tio n ary  D ru g s L ev erag in g  N ew  B io lo g y  P io n eer N ew  b io lo g y  In su lin  F irst p ro d u ct 1 9 2 3  1 9 6 8  1 9 8 9  C o ag u latio n  facto rs E ry th ro p o ietin  E n zy m e rep lacem en t th erap y  T N F  p ath w ay  V E G F  p ath w ay  C o m p lem en t p ath w ay  P h y sio crin e p ath w ay s 1 9 9 0  1 9 9 8  2 0 0 4  2 0 0 7  Mean in g fu l Med icin es



A p p en d ix



aT y r u n p u b lish ed  d ata A b ility  to  T reat Im m u n e C ell In v asio n  in  Mu scle C o n tro l S tatin  d ay s 1 -1 4  (to x ic d o se) 0 .3  m g /k g  R eso laris d ay s 7 -1 4  S tatin  d ay s 1 -1 4  1 .0  m g /k g  R eso laris d ay s 7 -1 4  S tatin  d ay s 1 -1 4  3 .0  m g /k g  R eso laris d ay s 7 -1 4  S tatin  d ay s 1 -1 4  R eso laris P reclin ical ê C y to k in es, ê T -cells an d  ê Mo n o cy tes w ith  R eso laris ad m in istratio n  My o p ath y  m o d el: in  v iv o  R eso laris effects



T h ree w eek  ro d en t m o d el, tw o  w eek s o f th erap eu tic treatm en t R eso laris: A ctiv e In  L u n g  In flam m atio n  &  F ib ro sis Mo d el E x p erim en tal d ata p ro v id ed  b y  S telic C R O  C T  scan s tak en  at d ay  1 4 , lu n g  h isto lo g y  tak en  at d ay  2 1  *  A ctiv ity  o f m o u se R eso laris (3 m g /k g ) v s v eh icle co n tro l P u lm o n ary  In flam m atio n  an d  F ib ro sis In d u ced  w ith  B leo m y cin  P ro m isin g  th erap eu tic activ ity *  C o m p ared  fav o rab ly  to  P irfen id o n e P ro m isin g  T h erap eu tic A ctiv ity  R eso laris



F S H D  Mo lecu lar P ath o lo g y  L in k s L o ss o f E p ig en etic C o n tro l to  Im m u n e S tatu s w ith  D isease S tatlan d , J., C . M. D o n lin -S m ith , et al. Jo u rn al o f N eu ro m u scu lar D iseases, 2 0 1 4 . L em m ers, E . et al, G en e R ev iew s 2 0 1 4  F S H D  Mu scle P h en o ty p e 4 th  C h ro m o so m e T erm in al R ep eats D U X  4  N o n -G erm lin e G en e E x p ressio n  S k eletal Mu scle R esu lt Im m u n e C ell In v asio n  D isease S tatu s N o rm al S ilen t N o rm al N o  N o rm al F S H D  A ctiv atib le ↑ D U X  4  ↑ “N o n -m u scle” p ro tein s Y es Mo d erate to  S ev ere Mo st S ev ere T y p ically  H ig h ly  A ctiv atib le ↑ D U X  4  ↑ “N o n -m u scle” p ro tein s Y es S ev ere F u ll E p ig en etic C o n tro l ~ 1 0 0  rep eats P artial E p ig en etic C o n tro l G reatest L o ss o f E p ig en etic C o n tro l G en etics =  D 4 Z 4  R ep eat (co n tain in g  D U X 4 )
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