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Item 7.01 Regulation FD Disclosure

The Company will be conducting meetings with investors attending the 34th Annual J.P. Morgan Healthcare Conference in San Francisco
beginning on January 11, 2016. As part of these meetings, the Company will deliver the slide presentation attached to this report as Exhibit 99.1, which is
incorporated herein by reference.
 

The information responsive to Item 7.01 of this Form 8-K, including Exhibit 99.1, shall not be deemed “filed” for purposes of Section 18 of the
Securities Exchange Act of 1934, as amended (the “Exchange Act”) or otherwise subject to the liabilities of that section, nor shall it be deemed
incorporated by reference in any filing under the Securities Act of 1933, as amended, or the Exchange Act, except as expressly set forth by specific reference
in such a filing.
 
Item 9.01 Financial Statements and Exhibits.

(d) Exhibits
Exhibit No. Description

99.1 Investor presentation provided by bluebird bio, Inc. on January 11, 2016
 

 
ACTIVE/71742392.1



 
SIGNATURES

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
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Date: January 11, 2016 bluebird bio, Inc.

 
 

 By:/s/ Jason F. Cole  
  Jason Cole  
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Exhibit No. Description
99.1 Investor presentation provided by bluebird bio, Inc. on December 6, 2015

 

 

 



T ran sfo rm in g  th e L iv es o f P atien ts w ith  S ev ere G en etic an d  R are D iseases Mak in g  H o p e a R eality  E x h ib it 9 9 .1



F o rw ard  L o o k in g  S tatem en t T h ese slid es an d  th e 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 an d  in fo rm atio n .  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 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 in itiatio n , tim in g , p ro g ress an d  resu lts o f o u r p reclin ical an d  clin ical stu d ies an d  o u r research  an d  d ev elo p m en t p ro g ram s, o u r ab ility  to  ad v an ce p ro d u ct can d id ates in to , an d  su ccessfu lly  co m p lete, clin ical stu d ies, an d  th e tim in g  o r lik elih o o d  o f reg u lato ry  filin g s an d  ap p ro v als are fo rw ard  lo o k in g . 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 statem en ts are also  su b ject to  a n u m b er o f m aterial risk s an d  u n certain ties th at are d escrib ed  in  o u r m o st recen t q u arterly  rep o rt o n  F o rm  1 0 -Q , as w ell as o u r su b seq u en t filin g s w ith  th e S ecu rities an d  E x ch an g e C o m m issio n .  A n y  fo rw ard -lo o k in g  statem en t sp eak s o n ly  as o f th e d ate o n  w h ich  it w as m ad e.  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 . N asd aq : B L U E



b lu eb ird  b io : Wh y  We D o  Wh at We D o  O u r V isio n  –  Mak e H o p e a R eality  S eek in g  to  tran sfo rm  th e liv es o f p atien ts w ith  sev ere g en etic an d  rare d iseases th ro u g h  th e d ev elo p m en t o f in n o v ativ e g en e th erap y  p ro d u cts. E th an  C am ero n  A id an



O u r S trateg ic In ten t S ev ere G en etic D iseases H em ato p o ietic S tem  C ells (H S C s) Im m u n o th erap y  T  C ells L en tiv iral G en e D eliv ery  –  P u re, P o ten t, R ep ro d u cib le, S calab le G lo b al Man u factu rin g  P latfo rm  –  V iru s an d  D ru g  P ro d u ct G en o m e E d itin g  P latfo rm  –  Meg aT A L s



2 0 1 5  E stab lish ed  S tro n g  F u n d am en tals C o m p leted  en ro llm en t targ et o f k ey  C A L D  trial G R E A T  MO ME N T U M H E A D IN G  IN T O  2 0 1 6  T reated  first ev er S C D  p atien t w ith  g en e th erap y  D efin ed  an  accelerated  U .S . an d  E U  b -th alassem ia reg u lato ry  p ath  C lo sed  sev eral en ab lin g  o n co lo g y  d eals an d  filed  IN D  F u rth er b u ilt team  fro m  research  to  co m m ercial R aised  $ 4 7 7 M to  ex ten d  ru n w ay  th ro u g h  2 0 1 8



2 0 1 6  P rio rities β -T H A L A S S E MIA  H G B -2 0 4  &  2 0 5  β 0 /β 0  P lan  S IC K L E  C E L L  D IS E A S E  H G B -2 0 5  H G B -2 0 6  C A L D  S tarb eam  S tu d y  A llo  T ran sp lan t S tu d y  MU L T IP L E  MY E L O MA  C R B -4 0 1  N ex t-G en eratio n  P IP E L IN E  P latfo rm  Im p ro v em en ts In n o v ativ e S cien ce L au n ch  P rep  D ev elo p m en t S trateg y  R eg u lato ry  S trateg y  D ev elo p m en t S trateg y  N ew  P ro d u cts



E co sy stem  E x p lo sio n  C o m p etitio n  G reat F o r A ll (E sp ecially  P atien ts) G en e T h erap y  (2 0 + ) C A R /T C R /T  C ell (2 5 + ) G en e E d itin g  (8 + ) Mu stan g  T h erap eu tics C A R sg en



G en e T h erap y  P latfo rm  C ap ab ilities D riv e P ip elin e



b lu eb ird  L en tiv iral S tem  C ell P latfo rm  C en tral n erv o u s sy stem  (ad ren o leu k o d y stro p h y ) B lo o d  d iso rd ers (th alassem ia, sick le cell d isease) C an cers Macro p h ag e E ry th ro cy te T  cell G ran u lo cy te B  cell P latelets Matu re b lo o d  cells P ro g en ito rs S tem  cells H em ato p o ietic S tem  C ells Marro w  D isease areas



H o w  O u r G en e T h erap y  A p p ro ach  Wo rk s 1  2  3  4  P ro d u ce V iral P article With  T h erap eu tic P ay lo ad  Iso late T arg et C ells F ro m  P atien t T ran sd u ce T arg et C ells ex  v iv o  T est &  R e-in fu se G en e Mo d ified  C ells T arg eted  C ells G en e Mo d ified  C ells V iral P article



b lu eb ird  P ip elin e O v erv iew



C lin ical P ro g ram s



C U R R E N T  T R E A T ME N T S  β -th alassem ia Majo r: D isease O v erv iew  D IS E A S E  E P ID E MIO L O G Y  Mo n o g en ic, sev ere an em ia L o ss o f o r red u ced  β -g lo b in  p ro d u ctio n  P o o r q u ality  o f life an d  sh o rten ed  lifesp an  F req u en t/ch ro n ic tran sfu sio n s lead  to  iro n  o v erlo ad  &  o rg an  failu re O n g o in g  iro n  ch elatio n , freq u en tly  su b o p tim al A llo g en eic tran sp lan t, w h ile p o ten tially  cu rativ e, rarely  u sed  G lo b al p rev alen ce ~ 2 8 8 K ; in cid en ce ~ 6 0 K  U .S ./E U  p rev alen ce (treated ) ~ 1 5 K ; in cid en ce ~ 1 .5 K  6 0 -8 0 %  sev ere/m ajo r A ffects p eo p le o f Med iterran ean , Mid d le E astern , S o u th  A sian  an d  S E  A sian  d escen t D ifficu lty  fin d in g  a su itab le m atch  Mo rb id ity /m o rtality  w ith  g raft rejectio n , g raft v ersu s h o st d isease an d  im m u n o su p p ressio n



L en tiG lo b in : In n o v ativ e V ecto r D esig n  P h ilip p e L eb o u lch  IN -V IV O  B IO MA R K E R  A N T I-S IC K L IN G  P R O P E R T IE S  p o ly m erizatio n  d estab ilizatio n  V  F  L  T  b s b s V  F  L  Q  b s b -8 7



β -th alassem ia O n g o in g  C lin ical T rials B asis to  S eek  C o n d itio n al A p p ro v al in  E U  P h ase 1 /2 , m u lti-cen ter, g lo b al stu d y  N = 1 8  su b jects (u p  to  3  ad o lescen ts ad d ed ) C en tralized  tran sd u ctio n  fo r d ru g  p ro d u ct m an u factu rin g  P o sitiv e d ata p resen ted  at A S H  2 0 1 4  an d  2 0 1 5  (H G B -2 0 4 ) P h ase 1 /2 , sin g le-cen ter stu d y  in  F ran ce H G B -2 0 5  (b -th alassem ia m ajo r &  sev ere sick le cell d isease) N = 7  su b jects (~ 3 -5  b -th alassem ia) P o sitiv e d ata p resen ted  at A S H  2 0 1 4  an d  2 0 1 5  an d  E H A  2 0 1 5  F irst p atien t w ith  S C D  ev er treated  w ith  g en e th erap y  in  2 0 1 4   (b -th alassem ia m ajo r)



D ru g  P ro d u ct V C N  an d  V C N  in  P erip h eral B lo o d  L eu k o cy tes A fter In fu sio n  D ata p resen ted  at A S H  2 0 1 5 ; as o f O cto b er 2 8 , 2 0 1 5 . D P  V C N  fo r all treated  su b jects. P B L  V C N  g iv en  fo r su b jects w ith  ≥ 2  m o n th s fo llo w -u p  D P  β 0 /β 0  N o n -β 0 /β 0  1 .8  1 .6  1 .4  1 .2  1 .0  0 .8  0 .6  0 .4  0 .2  0 .0  5  4  3  2  0  3  6  9  1 2  1 5  1 8  2 1  1 1 0 2  1 1 0 3  1 1 0 4  1 1 0 6  1 1 0 7  1 1 0 8  1 1 0 9  1 1 1 0  1 1 1 1  1 1 1 3  1 1 1 5  1 1 1 9  1 1 2 0  1 2 0 1  1 2 0 2  1 2 0 3  Mo n th s P o st D ru g  P ro d u ct In fu sio n  V C N  (v ecto r co p ies / d ip lo id  g en o m e)



U p d ated  D ata C o n tin u e to  S h o w  H ig h  L ev els o f H b A T 8 7 Q  P ro d u ctio n  A fter In fu sio n  D ata p resen ted  at A S H  2 0 1 5 ; as o f O cto b er 2 8 , 2 0 1 5 . O n ly  in clu d es su b jects w ith  ≥ 3  m o n th s o f fo llo w -u p  Med ian  H b A T 8 7 Q  g /d L  3 .8  5 .4  6 .7  4 .4  N = 9  N = 1 3  N = 1 1  N = 5  6 .1  N = 4  7 .8  N = 3  β 0 /β 0  N o n -β 0 /β 0  1 1 0 2  1 1 0 3  1 1 0 4  1 1 0 6  1 1 0 7  1 1 0 8  1 1 0 9  1 1 1 0  1 1 1 1  1 1 1 3  1 2 0 1  1 2 0 2  1 2 0 3  1 1  1 0  9  8  7  6  5  4  3  2  1  0  H b A T 8 7 Q  C o n cen tratio n  (g /d L ) 0  3  6  9  1 2  1 5  1 8  2 1  Mo n th s P o st D ru g  P ro d u ct In fu sio n



D ay s T ran sfu sio n -F ree Mo n th s T ran sfu sio n -F ree*  * D ata p resen ted  at A S H  2 0 1 5 ; as o f O cto b er 2 8 , 2 0 1 5  fo r p atien ts in  H G B -2 0 4  an d  N o v em b er 1 0 , 2 0 1 5  fo r p atien ts in  H G B -2 0 5  S u b jects w ith  n o n -β 0 /β 0  g en o ty p es sto p  tran sfu sio n s sh o rtly  after D P  in fu sio n  w ith  R B C  in d ep en d en ce ex ten d in g  u p  to  2 3 .4  m o n th s P atien t 1 2 0 2  β 0 /β E  1 2 0 1  β 0 /β E  1 1 1 1  β E /β 0  1 1 0 9  β x /β 0  1 1 0 8  β + /β 0  1 1 0 4  β E /β 0  1 1 0 2  β E /β 0  2 0 .1  Mo n th s 2 3 .4  Mo n th s 7 .1  Mo n th s 8 .9  Mo n th s 1 1 .2  Mo n th s 1 2 .7  Mo n th s 1 6 .4  Mo n th s T o tal H em o g lo b in  =  9 .2  to  1 3 .3  g /d L  at last stu d y  v isit (8 -2 1  m o n th s) U p d ated  D ata S h o w  R ap id  an d  S u stain ed  T ran sfu sio n  In d ep en d en ce in  P atien ts w ith  n o n -β 0 /β 0  G en o ty p es



U p d ated  D ata S h o w  3 3 %  to  1 0 0 %  R ed u ctio n  in  T ran sfu sio n s in  S u b jects w ith  β 0 /β 0  G en o ty p e D ata p resen ted  at A S H  2 0 1 5 ; as o f O cto b er 2 8 , 2 0 1 5 . S u b jects w ith  ≥ 6  m  fo llo w -u p , sh o w n  to  latest 3 m  in terv al, as o f d ata cu t-o ff. S u b jects 1 1 1 3  &  1 1 1 5  h ad  < 6 m  fo llo w -u p . 5 2 %  4 7 %  3 3 %  1 0 0 %  1 1 0 3  1 1 0 6  1 1 0 7  1 1 1 0  V o lu m e R ed u ced  * 3 -m o n th  av erag e n u m b er an d  n u m b er o f p R B C  tran sfu sio n s o v er 1 2  m o n th s p rio r to  in fu sio n



H em o g lo b in  L ev els b y  G en o ty p e in  N o rth star S tu d y  9  g /d L  Med ian  H em o g lo b in  C o n cen tratio n s at 6  Mo n th s H b F  H b E /H b A  (en d o g en o u s) H b A T 8 7 Q  H b A 2  H b A  (tran sfu sed ) O th er G en o ty p e n = 5  β 0 /β 0  G en o ty p e n = 4  4 .9 g /d L  5 .0 g /d L  D ifferen ce in  tran sfu sio n  in d ep en d en ce b etw een  g en o ty p es ex p lain ed  b y  en d o g en o u s n o n -H b A T 8 7 Q  h em o g lo b in  p ro d u ctio n  D ata p resen ted  at A S H  2 0 1 5



P u rsu e C O N D IT IO N A L  A P P R O V A L  o n  th e b asis o f d ata fro m  o n g o in g  N o rth star (H G B -2 0 4 ) &  H G B -2 0 5  stu d ies as p art o f th e A d ap tiv e L icen sin g  p ilo t P u rsu e A C C E L E R A T E D  A P P R O V A L  o n  th e b asis o f d ata fro m  p lan n ed  p iv o tal H G B -2 0 7  &  H G B -2 0 8  stu d ies E U  U .S . In itial U .S . reg u lato ry  strateg y  w ill fo cu s o n  n o n -β 0 /β 0  p atien ts H G B -2 0 7  an d  lik ely  H G B -2 0 8  to  en ro ll o n ly  n o n -β 0 /β 0  p atien ts C o llectin g  m o re d ata o n  β 0 /β 0  p atien ts to  fin alize d ev elo p m en t p ath  in  th is g en o ty p e, in clu d in g  E U  reg u lato ry  strateg y  E v o lv in g  C lin ical an d  R eg u lato ry  P lan s



C U R R E N T  T R E A T ME N T S  S ick le C ell D isease (S C D ): D isease O v erv iew  D IS E A S E  E P ID E MIO L O G Y  Mo n o g en ic, sev ere an em ia P o ly m erizatio n  o f β -g lo b in  ch ain s d efo rm s/sick les red  b lo o d  cells P o o r q u ality  o f life P ain  crises, stro k e, sp len o m eg aly  S h o rten ed  lifesp an  N o n  cu rativ e treatm en ts U .S ./E U  p rev alen ce ~ 1 5 0 K  U .S ./E U  in cid en ce ~ 3 K  G lo b al p rev alen ce ~ 2 5 M G lo b al in cid en ce ~ 3 0 0 K  H y d ro x y u rea B lo o d  tran sfu sio n s P ain  m an ag em en t A llo g en eic T ran sp lan t Match  u n co m m o n  H ig h  m o rb id ity  / m o rtality



Wh y  L en tiG lo b in  May  T reat S ick le C ell D isease T h ese d ata arg u e th at as little as 3 g /d L  (~ 3 0 % ) o f th erap eu tic g lo b in  an d  g en e m ark in g  as lo w  as 2 0 %  co u ld  p o ten tially  ach iev e a d isease-m o d ify in g  effect L en tiG lo b in  in co rp o rates an ti-sick lin g  am in o  acid  fo u n d  in  fetal h em o g lo b in  P atien ts w ith  S C D  an d  h ered itary  p ersisten ce o f fetal h em o g lo b in  are ty p ically  asy m p to m atic w ith  sick le g lo b in  lev els as h ig h  as 7 0 %  P atien ts w ith  sick le trait are n o t sy m p to m atic P atien ts w ith  S C D  w h o  u n d erg o  allo  tran sp lan t are fu n ctio n ally  cu red  w ith  d o n o r ch im erism  as lo w  as 1 5 -2 0 %



O p en  lab el, m u lti-cen ter, U .S . b ased  stu d y  In creased  en ro llm en t targ et fro m  8  su b jects to  2 0  su b jects to  p ro v id e ad d itio n al d ata an d  flex ib ility  fo r reg u lato ry  strateg y  A s o f N o v em b er 1 7 , 2 0 1 5 , 1 1  su b jects en ro lled ; b o n e m arro w  h arv est co m p leted  fo r fo u r su b jects an d  in  p ro g ress fo r fiv e su b jects P rim ary  en d p o in t =  S afety  o f g en e th erap y  am o n g  p atien ts w ith  sev ere S C D  S eco n d ary  en d p o in ts =  clin ical ev en ts, in clu d in g  v aso -o cclu siv e crises o r acu te ch est sy n d ro m e H G B -2 0 6  (S ev ere sick le cell d isease) H G B -2 0 6 : O n g o in g  T rial in  S ev ere S ick le C ell D isease



H b A T 8 7 Q  P ro d u ctio n  an d  G lo b in  C h an g e after In fu sio n  1 3 0 1  1 3 0 3  1 2 0 4  1 0  0  1 0  0  1 5  0  Mo n th s p o st d ru g  p ro d u ct in fu sio n  H b  g /d L  1  2  3  6  9  1 2  1 0 .9  1 2 .0  1 0 .6  1 1 .4  1 1 .7  9 .1  8 .5  7 .6  5 .5  1 0  8 .6  7 .8  9 .2  8 .5  H b A T 8 7 Q  H b F  H b A 2  H b S  H b A  (tran sfu sed ) 1 .0  0 .3  8 .6  4 9 %  A n ti-sick lin g  H em o g lo b in  1 6 %  A n ti-sick lin g  H em o g lo b in  1 7 %  A n ti-sick lin g  H em o g lo b in  D ata p resen ted  at A S H  2 0 1 5



C U R R E N T  T R E A T ME N T S  C ereb ral A d ren o leu k o d y stro p h y  (C A L D ): D isease O v erv iew  D IS E A S E  E P ID E MIO L O G Y  U ltra-o rp h an , X -lin k ed , m o n o g en ic, n eu ro lo g ical d iso rd er Mu tated  g en e resu lts in  to x ic b u ild u p  o f v ery  lo n g  ch ain  fatty  acid s L ead s to  cereb ral in flam m atio n  &  d em y elin atio n  U n treated  cereb ral A L D  lead s to  d ism al o u tco m es (v eg etativ e state an d  d eath ) A llo g en eic stem  cell tran sp lan t stan d ard  fo r C A L D  (if p o ssib le) C A L D  m o st sev ere fo rm  o f A L D  A L D  in cid en ce: 1  in  2 0 ,0 0 0  (liv e b irth s) C ereb ral d isease C C A L D  acco u n ts fo r 3 0 -4 0 %  o f A L D  A MN  acco u n ts fo r 4 0 -4 5 %  o f A L D  w ith  4 0 %  cereb ral A C A L D  acco u n ts fo r 2 5 %  o f A L D



S tarb eam  S tu d y  fo r C ereb ral A d en o leu k o d y stro p h y : In terim  C lin ical D ata E x p ected  in  2 0 1 6  1 2  m o n th s 1 8  m o n th s 2 4  m o n th s N atu ral C o u rse o f D isease O p en  lab el, sin g le arm , m u lti-cen ter, g lo b al stu d y  (n = 1 8 ) A b stract S u b m itted  fo r A p ril 2 0 1 6  A A N  Meetin g



R esearch  P latfo rm



R esearch  P latfo rm  an d  S trateg y  m R N A  S y n B io  L en tiv iru s T  C ell H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e Meg aT A L s S tren g th en in g  ex istin g  p latfo rm s H S C  E x  V iv o  P o w erfu l research  p latfo rm  w ith  m u ltip le to o ls an d  tech n o lo g ies to : E n h an ce th e th erap eu tic p o ten tial o f cu rren t clin ical p ro g ram s A p p ly  co m b in atio n s o f b lu eb ird ’s to o ls/tech n o lo g ies to  p o ten tially  create “b est in  class” th erap eu tic p ro d u cts D riv e early  in n o v ativ e scien ce v ia select acad em ic co llab o ratio n s G o al is to  b u ild  a p ro d u ct can d id ate en g in e to  file IN D s an d  feed  fu tu re p ip elin e



H y p o th esis: Im p ro v in g  V C N  in  th e L en tiG lo b in  D ru g  P ro d u ct S h o u ld  In crease T 8 7 Q  L ev els an d  F u rth er Im p ro v e C lin ical B en efit



Im p ro v in g  V C N  in  th e L en tiG lo b in  D ru g  P ro d u ct Id en tify in g  C o m p o u n d s th at Im p ro v e T ran sd u ctio n  G o al: In creased  V C N  v ia in creased  tran sd u ctio n  efficien cy  (%  H S C s tran sd u ced )



Im p ro v in g  V C N  in  th e D ru g  P ro d u ct S elected  C o m p o u n d s fro m  S creen in g  R esu lts E x p erim en t p erfo rm ed  w ith  p re-ch aracterized  “h ard  to  tran sd u ce” d o n o r H S C s S im ilar fo ld  im p ro v em en t in  V C N  o b tain ed  acro ss a w id e ran g e o f d o n o rs, len tiv iral v ecto rs an d  L V V  lo ts P ro cess is w ell to lerated  S tan d ard  C o n d itio n s * p relim in ary  research  fin d in g s



Im p ro v in g  V C N  in  th e L en tiG lo b in  D ru g  P ro d u ct Mark ed ly  In creased  %  C o rrected  H S C s %  T ran sd u ced  C ells S tan d ard  C o n d itio n s S in g le-cell P C R  assay  d em o n strates m ark ed  in crease in  tran sd u ctio n  efficien cy  U p  to  ~ 9 0 %  o f th e cells tran sd u ced  u sin g  m o st o p tim ized  co n d itio n s * p relim in ary  research  fin d in g s



b lu eb ird  G en e E d itin g  A p p ro ach  Meg aT A L  T ech n o lo g y  E x p ertise in  h o m in g  en d o n u cleases (H E ) an d  Meg aT A L s R o b u st n u clease d isco v ery  p latfo rm , p ro p rietary  d atab ase, b ro ad  IP  Mu ltip le ad v an tag es o f H E  an d  Meg aT A L s N atu rally  o ccu rrin g  p ro tein s H ig h ly  sp ecific an d  efficien t C o m p act size B ro ad  ran g e o f th erap eu tic ap p licatio n s C o m p lem en tary  to  ex istin g  p ro g ram s Meg aT A L



D em o n strates p o w er o f m eg aT A L  an d  A A V  p latfo rm s –  su p p o rts N ex tG en  H S C  an d  C an cer Im m u n o th erap y  P ro g ram s Meg aT A L  E n ab led  T arg eted  G en e A d d itio n  P recisio n  O ffers P ro m ise o f E n h an ced  E fficacy  an d  S afety



Im m u n o -O n co lo g y



D eliv er d ifferen tiated , b est-in -class, g en etically  m o d ified  cellu lar p ro d u cts to  p atien ts su fferin g  fro m  can cer. D ifferen tiated  O n co lo g y  A p p ro ach  B C MA  (P artn ered  w ith  C elg en e) H P V  (P artn ered  w ith  K ite) F iv e P rim e T arg et V iro m ed  T arg et L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) G en e E d itin g  T ech n o lo g y  G en e E d itin g  T ech n o lo g y  S y n th etic B io lo g y



B  cell m atu ratio n  an tig en  (B C MA ) is a m em b er o f th e T N F  recep to r su p erfam ily . B C MA  b in d s B  cell activ atin g  facto r (B A F F ) an d  a p ro liferatio n -in d u cin g  lig an d  (A P R IL ). B C MA  is ex p ressed  b y  p lasm a cells an d  so m e m atu re B  cells. Mice d eficien t in  B C MA  are h ealth y  an d  h av e n o rm al n u m b ers o f B  cells, b u t red u ced  su rv iv al o f p lasm a cells. B C MA  R N A  is n ear u n iv ersally  d etected  in  m u ltip le m y elo m a (MM) cells, an d  B C MA  p ro tein  is d etected  o n  th e su rface o f m alig n an t p lasm a cells fro m  p atien ts w ith  MM. Mu ltip le m y elo m a cells ex p ressin g  B C MA  (b ro w n  co lo r is B C MA  p ro tein ) B C MA : A  P ro m isin g  T arg et in  Mu ltip le My elo m a



b b 2 1 2 1  V ecto r D esig n  S P  A n ti-B C MA  scF v  C D 3 z 4 1 B B  MN D  C D 8  b b 2 1 2 1  C A R  E x p ressio n  C o n tro l C A R  A n ti-B C MA  C A R  A n ti-B C MA  C A R  E x p ressio n  A n ti-B C MA  C A R  –  b b 2 1 2 1



T u m o r treatm en t B o rtezo m ib  A  S in g le T reatm en t w ith  b b 2 1 2 1  C A R  T  C ells C lears A n im als o f MM an d  R esu lts in  1 0 0 %  S u rv iv al S u rv iv al



(D ay  3 -1 0 ) E x p an sio n  (D ay  1 0 ) H arv est/C ry o p reserv atio n  (D ay  -1 ) L eu k ap h eresis G en e m o d ified  T  cells in fu sed  b ack  to  p atien t (D ay  0 ) P B MC  Iso latio n , C u ltu re In itiatio n /A ctiv atio n  (D ay  1 ) T ran sd u ctio n  w ith  L V V  G en e m o d ified  T  cells S tep  1  S tep  2  S tep  3  S tep  4  T reatm en t A n  E fficien t C A R  T  D ru g  P ro d u ct Man u factu rin g  P ro cess



P ro m isin g  C lin ical P ro o f-o f-C o n cep t fo r b b 2 1 2 1  in  N C I A n ti-B C MA  L ateb reak er N C I-sp o n so red  P h ase 1  first-in -h u m an  stu d y  o f an ti-B C MA  C A R  T  th erap y  in  h eav ily  p re-treated  p atien ts w ith  m u ltip le m y elo m a P resen ter an d  P I Jim  K o ch en d erfer w ill serv e as a P I fo r b lu eb ird  P h ase 1  stu d y  o f b b 2 1 2 1  b b 2 1 2 1  o n  track  to  en ter th e clin ic in  early  2 0 1 6  F in d in g s in clu d e: A s o f N o v em b er 1 1 , p atien ts w ith  ad v an ced  m u ltip le m y elo m a an d  a m ed ian  o f sev en  p rio r th erap ies h av e b een  treated  w ith  an ti-B C MA  C A R  T  cells at o n e o f fo u r d o se lev els O n e p atien t at h ig h est d o se lev el ach iev ed  a strin g en t co m p lete resp o n se w ith in  o n e m o n th  sin ce in fu sio n  O n e p atien t at h ig h est d o se lev el ach iev ed  a p artial resp o n se w ith  m y elo m a u n d etectab le in  b o n e m arro w  p lasm a cells w ith in  o n e m o n th  sin ce in fu sio n  P atien ts treated  at h ig h est d o se lev els ex p erien ced  cy to k in e release sy n d ro m e; to x icity  an d  sid e effects w ere m ild  at lo w er d o se lev els



U .S .-b ased , 6 -1 0  clin ical sites –  in clu d in g  N C I N  =  4 0  p atien ts, stan d ard  3 + 3  D esig n  b ased  o n  C A R +  T  cells d o ses P rim ary  en d p o in t =  D eterm in e th e m ax im ally  to lerated  d o se an d  reco m m en d ed  p h ase 2  d o se (R P 2 D ) S u b jects m u st h av e receiv ed  3  p rio r reg im en s in clu d in g  a p ro teaso m e in h ib ito r (b o rtezo m ib , carfilzo m ib ) an d  im m u n o m o d u lato ry  ag en t (len alid o m id e, p o m alid o m id e) F o llo w in g  screen in g , en ro lled  su b jects w ill u n d erg o  a leu k ap h eresis p ro ced u re to  co llect au to lo g o u s m o n o n u clear cells fo r m an u factu rin g  o f b b 2 1 2 1 . F o llo w in g  m an u factu re o f th e d ru g  p ro d u ct, su b jects w ill receiv e o n e cy cle o f ly m p h o d ep letio n  p rio r to  b b 2 1 2 1  in fu sio n  C R B -4 0 1  (R efracto ry  Mu ltip le My elo m a) b lu eb ird  b io ’s F irst O n co lo g y  C lin ical T rial



D eep en in g  P ip elin e



2 0 1 0  - 2 0 1 4  b lu eb ird  b io  2 0 2 0 : T h e G en e T h erap y  P ro d u cts C o m p an y  2 0 1 5  - 2 0 2 0  E arly  P O C  C lin ical D ata In frastru ctu re &  C ap ab ilities C o re P ro g ram  C lin ical D ata B ro ad  G en e T h erap y  In frastru ctu re T ran slatio n al D ev elo p m en t Man u factu rin g  C lin ical R eg u lato ry  T ech  &  G lo b al C o llab o ratio n s an d  N ew  P ro d u cts G lo b al C o m m ercial C ap ab ilities &  C o llab o ratio n s F u lly  In teg rated  P ro d u ct C o m p an y  G en e T h erap y  P ro d u cts C o m p an y  P ip elin e o f in tern al p ro g ram s C o llab o ratio n s A p p ro v ed  th erap ies



A n ticip ated  S ig n ifican t 2 0 1 6  Milesto n es F IR S T  H A L F  2 0 1 6  S E C O N D  H A L F  2 0 1 6  L en tiG lo b in  T h al an d  S C D  D ata U p d ate at A S H  In itiate C R B -4 0 1  S tu d y  o f b b 2 1 2 1  (Q 1 ) C C A L D  D ata U p d ate at A A N  (A p ril) In itiate H G B -2 0 7  S tu d y  o f L en tiG lo b in  C ash  R u n w ay  T h ro u g h  2 0 1 8



T ran sfo rm in g  th e L iv es o f P atien ts w ith  S ev ere G en etic an d  R are D iseases Mak in g  H o p e a R eality
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