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Item 2.02 Results of Operations and Financial Condition.

The Company intends to share with investors the amount of cash, cash equivalents and marketable securities it had on hand as of December 31, 2016.
Although the Company has not finalized its financial results for the twelve months ended December 31, 2016, the Company currently anticipates that its
cash, cash equivalents and marketable securities were approximately $885 million as of December 31, 2016. This information is unaudited and does not
present all information necessary for an understanding of the Company’s financial condition as of December 31, 2016 and its results of operations for the
twelve months ended December 31, 2016. The Company expects to announce its full results for the twelve months ended December 31, 2016 on or before
March 1, 2017.

 

Item 7.01 Regulation FD Disclosure.

The Company will be conducting meetings with investors attending the 35th Annual J.P. Morgan Healthcare Conference in San Francisco beginning
on January 9, 2017. As part of these meetings, the Company will deliver the slide presentation furnished to this report as Exhibit 99.1 and which is
incorporated herein by reference.

See Item 2.02 above, which is incorporated by reference herein.

 

The information in this report furnished pursuant to Items 2.02 and 7.01 shall not be deemed “filed” for the 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. It may only be incorporated by reference in
another filing under the Exchange Act or the Securities Act of 1933, as amended, if such subsequent filing specifically references the information furnished
pursuant to Items 2.02 and 7.01 of this report.

 
Item 9.01 Financial Statements and Exhibits.

(d) Exhibits
Exhibit No. Description

99.1 Investor presentation furnished by bluebird bio, Inc. on January 9, 2017.

 

 



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 9, 2017 bluebird bio, Inc.

 
 

 By:/s/ Jason F. Cole  
  Jason F. Cole  
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99.1 Investor presentation furnished by bluebird bio, Inc. on January 9, 2017.
 



C o rp o rate O v erv iew  Jan u ary  2 0 1 7



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 . F o rw ard  L o o k in g  S tatem en ts



T R U E  B L U E  B L U E  MO JO  O U R  P A T IE N T S  O U R  P E O P L E  O U R  V IS IO N : Mak e H o p e a R eality



O u r S trateg ic In ten t L ate S tag e (L en tiG lo b in , L en ti-D ) T ran sfo rm ativ e P ro d u ct F o cu s B ig  N ear T erm  O p p o rtu n ities (S C D , Mu ltip le My elo m a) “T etris” R & D  (A n ti-P u re P lay ) B est T eam  (3 0 0 + ) G reat P artn ers T ru ly  In teg rated  P latfo rm



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



F o cu sed  o n  B u ild in g  L eft &  R ig h t A ro u n d  th e C o re P IP E L IN E  L earn  In n o v ate T ran slate G O  L E F T  P R O D U C T S  D eliv er to  P atien ts G O  R IG H T  T E A M A T T IT U D E  B L U E B IR D  C O R E  S C IE N C E  MA N U F A C T U R IN G  Q U A L IT Y  C O MME R C IA L  R E G U L A T O R Y  C L IN IC A L



b lu eb ird  P ip elin e O v erv iew  C O L L A B O R A T O R S



G o o d  Is N ev er G o o d  E n o u g h  F o r P atien ts: B L U E  T o o lb o x  S trateg y  P ro d u ct E n g in e N o v el areas; au to im m u n e In  v iv o  g en e ed itin g  O p tim ized  sev ere g en etic d isease p ro d u cts N ew  &  en h an ced  o n co lo g y  p ro d u cts T ran sd u ctio n  D u rab ility  B C MA  (b b 2 1 2 1 ) L en tiG lo b in  B C MA  &  P I3 K i (b b 2 1 2 1 7 ) L en tiG lo b in  &  E n h an cers v 1 .0  v 2 .0  v F u tu re B C MA  &  S o lid  T u m o rs L en tiG lo b in  Meg aT A L  G en e E d itin g  L N P s L en tiv iru s m R N A



Wh ere We E n d ed  2 0 1 6  S tro n g  m o m en tu m  acro ss all p ro g ram s h ead in g  in to  2 0 1 7  T D T  d ata &  V C N  en h an cers d riv in g  ag g ressiv e clin ical/reg u lato ry  p ath  S C D  m o d ificatio n s u n d erw ay , in clu d in g  stro n g  start w ith  V C N  en h an cers E x citin g  (early ) m u ltip le m y elo m a B C MA  d ata S ig n ifican t g ro w th  w h ile m ain tain in g  o u r cu ltu ral D N A  $ 8 8 5  m illio n  cash  an d  in v estm en ts as o f 1 2 /3 1 /1 6  (u n au d ited ) C ash  ru n w ay  in to  2 H 1 9



H o w  D o  We G et T h ere? D ata, E x ecu tio n  an d  D ev elo p m en t in  2 0 1 7  L en tiG lo b in , T D T  an d  S C D  U p d ate @ A S H  L en tiG lo b in , T D T  U p d ate @ E H A  C R B -4 0 1  S tu d y  D ata (b b 2 1 2 1 ) @ A S C O  D A T A  E X E C U T IO N  In itiate H G B -2 1 2  S tu d y  o f L en tiG lo b in  C o n firm  L en tiD , C A L D  C lin ical/ R eg u lato ry  P ath  P rep aratio n s fo r T D T  E U  MA A  F ilin g  F ile N ex t G en eratio n  B C MA  IN D  (b b 2 1 2 1 7 ) A d v an ce &  F u rth er V alid ate G en e E d itin g  P latfo rm  D E V E L O P ME N T  L en tiD  C A L D  U p d ate @T B D



MM T D T  S C D  C A L D  C o n tex t fo r 2 0 1 7



T  H  E  G  E  N  E  T  H  E  R  A  P  Y  P  R  O  D  U  C  T  C  O  M P  A  N  Y  P ro d u cts o n  th e Mark et P ro g ram s N earin g  C o m m ercializatio n  A d d itio n al P ro g ram s in  th e C lin ic 2 +  4 +  2 +  P atien t Im p act ∞  Wo rld -class G en e T h erap y  P latfo rm  an d  In teg rated  G lo b al C ap ab ilities



P ro g ram  S u m m aries



b b 2 1 2 1  C u rren t S tatu s P relim in ary  resu lts su g g est b b 2 1 2 1  d em o n strated  o b jectiv e resp o n ses in  h eav ily  p retreated  p atien ts w ith  m u ltip le m y elo m a P atien ts in  th e seco n d  co h o rt ach iev ed  strin g en t co m p lete resp o n ses an d /o r elim in atio n  o f m in im al resid u al d isease 1 0 0 %  O R R  (6 /6 ) w ith  d o ses ab o v e 5 x 1 0 7  C A R +  T  cells b b 2 1 2 1  h as b een  w ell to lerated , w ith  m ild -to -m o d erate cy to k in e release sy n d ro m e rep o rted  as o f N o v em b er d ata cu t-o ff N o  d o se-lim itin g  to x icities y et id en tified  an d  d o se escalatio n  co n tin u es D o se escalatio n  an d  ex p an sio n  w ill co n tin u e to  id en tify  reco m m en d ed  p h ase 2  d o se b b 2 1 2 1  an ti-B C MA  C A R  T  th erap y  m ay  o ffer a p ro m isin g  n ew  treatm en t p arad ig m  fo r p atien ts su fferin g  fro m  m u ltip le m y elo m a D ata as o f N o v  1 8 , 2 0 1 6



L en tiG lo b in  C u rren t S tatu s: T D T *  L en tiG lo b in  treatm en t sh o w s p ro m isin g  resu lts in  T D T  P atien ts w ith  n o n -β 0 /β 0  g en o ty p es an d  ≥ 1 2  m o n th s fo llo w -u p  rem ain  free o f R B C  tran sfu sio n s C lin ically  m ean in g fu l red u ctio n s in  tran sfu sio n  v o lu m e an d  freq u en cy  in  p atien ts w ith  β 0 /β 0  g en o ty p es T o x icity  p ro file rem ain s co n sisten t w ith  sin g le-ag en t b u su lfan  co n d itio n in g , w ith  n o  ev id en ce o f clo n al d o m in an ce L en tiG lo b in  V C N  co rrelated  w ith  H b A T 8 7 Q  lev el L en tiG lo b in  m an u factu rin g  p ro cess u sin g  tran sd u ctio n  en h an cem en t fo r o n g o in g  an d  p lan n ed  clin ical stu d ies G o al to  in crease d ru g  p ro d u ct V C N  an d  to tal h em o g lo b in  p ro d u ctio n  in  all p atien ts, reg ard less o f g en o ty p e P iv o tal H G B -2 0 7  stu d y  lau n ch ed  * A s o f S ep tem b er 2 0 1 6  d ata cu t-o ff



L en tiG lo b in  C u rren t S tatu s: S ev ere S C D  R esu lts in  H G B -2 0 5  su b ject 1 2 0 4  d em o n strate p ro m ise o f L en tiG lo b in  au to lo g o u s g en e th erap y  fo r sev ere S C D  ~ 5 0 %  an ti-sick lin g  h em o g lo b in  w ith  su stain ed  ab sen ce o f sev ere sick le cell d isease-related  sy m p to m s In itial fin d in g s fro m  H G B -2 0 6  co n firm  feasib ility  o f au to lo g o u s H S C  g en e th erap y  in  sev ere S C D  S u ccessfu l b o n e m arro w  h arv ests an d  cen tralized  d ru g  p ro d u ct m an u factu rin g  S afety  p ro file co n sisten t w ith  p ro ced u ral req u irem en ts N o  g en e th erap y -related  A E s H b A T 8 7 Q  p ro d u ctio n  in  all treated  p atien ts C h an g es im p lem en ted  in  p ro to co l an d  m an u factu rin g  w ith  g o al o f ach iev in g  h ig h er lev els o f an ti-sick lin g  h em o g lo b in  to  o p tim ize clin ical b en efit D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



L en ti-D  C u rren t S tatu s In itial in terim  S tarb eam  resu lts su g g est early  treatm en t w ith  L en ti-D  g en e th erap y  m ay  h alt n eu ro -in flam m atio n  an d  d em y elin atio n  in  m o st C A L D  p atien ts, w ith  p ro m isin g  safety  A ll su b jects w ere free o f Majo r F u n ctio n al D isab ilities (MF D ) as o f March  3 1 , 2 0 1 6  d ata cu t-o ff S tab ilizatio n  o f N F S  ach iev ed  in  9 4 %  (1 6 /1 7 ) an d  L o es sco re ach iev ed  in  8 2 %  (1 4 /1 7 ) R eso lu tio n  o f g ad o lin iu m  en h an cem en t b y  m o n th  6  in  9 4 %  (1 6 /1 7 ) R e-ap p earan ce o f d iffu se g ad o lin iu m  en h an cem en t in  5  su b jects, reso lv ed  in  th o se (n = 2 ) w h o  h av e later fo llo w -u p  N o  d eath s, g raft failu re, o r G v H D  rep o rted  as o f March  3 1 , 2 0 1 6  A E  p ro file co n sisten t w ith  m y elo ab lativ e co n d itio n in g  w ith  b u lsu lfan  an d  cy clo p h o sp h am id e L en ti-D  g en e th erap y  m ay  o ffer an  altern ativ e to  allo g en eic b o n e m arro w  tran sp lan t, p articu larly  fo r p atien ts w ith  n o  m atch ed  sib lin g  d o n o r A d d itio n al fo llo w -u p  is n eed ed  to  fu lly  assess efficacy , d u rab ility  o f effect an d  lo n g -term  safety  E ig h t ad d itio n al p atien ts to  b e en ro lled : sam e en ro llm en t criteria G ain  ex p erien ce m an u factu rin g  an d  d eliv erin g  L en ti-D  in  E u ro p e B o lster d ata p ack ag e fo r U S  an d  E U  reg u lato ry  filin g s D ata p resen ted  at A A N  2 0 1 6 . D ata as o f March  3 1 , 2 0 1 6



Mu ltip le My elo m a



A u to lo g o u s T  cells tran sd u ced  w ith  a len tiv iral v ecto r en co d in g  a n o v el an ti-B C MA  C A R   4 -1 B B  co -sig n alin g  m o tif selected  to  p ro m o te p ro liferatio n  an d  p ersisten ce C o n stru ct d em o n strated  p o ten t p reclin ical in  v iv o  activ ity  w ith  lo w  to n ic sig n alin g   an ti-B C MA  C A R  d esig n  b b 2 1 2 1  d em o n strates lo w  an tig en -in d ep en d en t sig n alin g  b b 2 1 2 1  co n stru ct an ti-B C MA  C A R s S u rv iv al T u m o r v o lu m e b b 2 1 2 1  im p ro v es su rv iv al an d  d riv es tu m o r clearan ce in  MM m ice Mo rg an  et al, E S G C T  2 0 1 6  b b 2 1 2 1 : A n ti-B C MA  C h im eric A n tig en  R ecep to r T  C ell P ro d u ct C an d id ate



C R B -4 0 1  P h ase 1  S tu d y  in  R elap sed  / R efracto ry  Mu ltip le My elo m a O b jectiv es: D eterm in e p relim in ary  safety  an d  efficacy  an d  reco m m en d ed  p h ase 2  d o se N  =  5 0  p atien ts, stan d ard  3 + 3  d o se escalatio n  +  ex p an sio n  co h o rt E lig ib ility  R elap sed  / refracto ry  MM w ith  ≥  3  p rio r lin es o f th erap y  (in clu d in g  P I an d  IMiD ), o r d o u b le refracto ry  Measu rab le d isease ≥  5 0 %  B C MA  ex p ressio n  A d eq u ate b o n e m arro w , ren al an d  h ep atic fu n ctio n  9  U .S . C lin ical S ites, 1  C en tralized  Man u factu rin g  S ite C R B -4 0 1  O p en -lab el P h ase 1  C lin ical S tu d y  o f b b 2 1 2 1  5  x  1 0 7  1 5  x  1 0 7  4 5  x  1 0 7  8 0  x  1 0 7  1 2 0  x  1 0 7  U p  to  5  d o se co h o rts p lan n ed , fix ed  d o se o f C A R  +  T  C ells 3  +  3  D o se E scalatio n  o f C A R  +  T  C ells



S tu d y  S tatu s as o f N o v em b er 1 8 , 2 0 1 6  B C MA +  cells (%  o f C D 1 3 8 +  p lasm a cells) < 1 0 %  1 0 – 2 5 %  2 6 – 4 9 %  ≥  5 0 %  ≥  5 0 %  C o n sen ted  N = 1 9  C ells C o llected  N = 1 3  D o sed  N = 1 1  N o t elig ib le N = 6  In  p ro cess N = 1  C lin ical d eterio ratio n  p rio r to  in fu sio n  N = 1   1  Mo n th  R esp o n se E v alu atio n  N = 9  6 0 %  o f p re-screen ed  p atien ts (n = 7 5 ) h ad  ≥  5 0 %  B C MA +  C D 1 3 8 +  cells D ata as o f N o v  1 8 , 2 0 1 6



D em o g rap h ics an d  D isease H isto ry  in  T reated  P atien ts P aram eter S tatistic N = 1 1  D o sed  P atien ts A g e y ears Med ian  (ran g e) 5 8  (4 1 -7 4 ) Male g en d er N  (% ) 7  (6 4 % ) T im e sin ce d iag n o sis y ears Med ian  (ran g e) 5  (1 -9 ) E C O G 1  =  0  N  (% ) 6  (5 5 % ) IS S 2  S tag e I II III N  (% ) 5  (4 5 % ) 4  (3 6 % ) 2  (1 8 % ) H ig h -risk  cy to g en etics (d el1 7 p , t(4 ;1 4 ), t(1 4 ;1 6 ), 1 q , d el 1 3 )    N  (% ) 5  (4 5 % ) P aram eter S tatistic N = 1 1  D o sed  P atien ts P rio r lin es o f th erap y  Med ian  (ran g e) 6  (5 -1 3 ) P rio r au to lo g o u s S C T  N  (% ) 1 1  (1 0 0 % ) P rio r th erap ies N  (% ) IMiD  len alid o m id e p o m alid o m id e 1 1  (1 0 0 % ) 1 1  (1 0 0 % ) 9  (8 2 % ) p ro teaso m e in h ib ito r b o rtezo m ib  carfilzo m ib  1 1  (1 0 0 % ) 1 1  (1 0 0 % ) 9  (8 2 % ) d aratu m u m ab  / C D 3 8  an tib o d y  7  (6 4 % ) D em o g rap h ics an d  MM S tag in g  MM T reatm en t H isto ry  D ata as o f N o v  1 8  2 0 1 6  1 . E astern  C o o p erativ e O n co lo g y  G ro u p  P erfo rm an ce S co re. 2 . In tern atio n al S tag in g  S y stem



A d v erse E v en ts G en erally  Mild , N o  ≥  G rad e 3  C R S *  o r N eu ro to x icity  N o  d o se-lim itin g  to x icities as o f d ata cu t-o ff C y to p en ias related  to  flu d arab in e/ cy clo p h o sp h am id e ly m p h o d ep letio n , as ex p ected  N o  ≥  G rad e 3  cy to k in e release sy n d ro m e o r n eu ro to x icity  as o f d ata cu t-o ff n  T reatm en t E m erg en t A d v erse E v en ts O ccu rrin g  in  > 1  P atien t (N  =  1 1  P atien ts D o sed  w ith  b b 2 1 2 1 ) * C R S  u n ifo rm ly  g rad ed  acco rd in g  to  L ee et al., B lo o d  2 0 1 4 ;1 2 4 :1 8 8 -1 9 5  D ata as o f N o v  1 8 , 2 0 1 6



B est R esp o n se an d  T im e S in ce b b 2 1 2 1  In fu sio n  †  †  P R  P R  P R  V G P R  sC R  B est resp o n se to  d ate sC R  P D  S D  P R  4 5 x 1 0 7  1 5 x 1 0 7  5 x 1 0 7  *  *  *  *  D o se C A R +  T  cells MR D  n eg ativ e B est resp o n se F irst resp o n se D isease p ro g ressio n  D eath  †  D ata as o f N o v  1 8 , 2 0 1 6  *  P atien t w ith  ≥ 5 0 %  b o n e m arro w  in v o lv em en t



R esp o n ses to  b b 2 1 2 1  In fu sio n  B aselin e D ay  1 4  A ll p atien ts treated  at d o ses >  5 x 1 0 7  w ith  b o n e m arro w  in v o lv em en t at b aselin e h av e h ad  n o  d etectab le b o n e m arro w  d isease o n  D ay  1 4  o r b ey o n d  B aselin e Mo n th  1  S eru m  M-p ro tein  d F L C  (%  ch an g e fro m  b aselin e)*  C D 1 3 8  B C MA  IH C  P E T  B o n e m arro w  resp o n se an d  tu m o r b u rd en  red u ctio n  5 x 1 0 7  1 5 x 1 0 7  4 5 x 1 0 7  P atien t 8  P atien t 6  5 x 1 0 7  1 5 x 1 0 7  4 5 x 1 0 7  * ratio = in v o lv ed  L C -u n in v o lv ed  L C , calcu lated  o n ly  in  p atien ts w ith  a b aselin e L C  >  1 0  m g /d L  D ata as o f N o v  1 8 , 2 0 1 6



C A R  T  C ell E x p an sio n  at E v ery  D o se V ecto r C o p ies in  C D 3 -en rich ed  P erip h eral B lo o d  b y  P C R  D ecrease in  S eru m  B C MA  C o rrelated  w ith  C A R  T  E x p an sio n  L L O Q  C A R +  T  cells in  B o n e Marro w  @ D 1 4  b y  F L O W C o m p -P E -A  :: rh B C MA  C o m p -A P C -A  :: C D 3  6 8 %  b b 2 1 2 1  C A R  T  cells D ata as o f N o v  1 8 , 2 0 1 6



C y to k in e R elease S y n d ro m e S u m m ary  8 /1 1  (7 3 % ) w ith  cy to k in e release sy n d ro m e (C R S )   C R S  sev erity  G rad es 1  &  2  In clu d in g  p atien ts in  all d o se g ro u p s an d  th o se w ith  ≥ 5 0 %  b o n e m arro w  in v o lv em en t C R S -related  sy m p to m s m o stly  G rad e 1  N o  p atien ts receiv ed  to cilizu m ab  o r stero id s R ep o rted  C R S -R elated  S y m p to m s In  8  treated  p atien ts w ith  C R S  5 x 1 0 7  1 5 x 1 0 7  4 5 x 1 0 7  U L N  L ev els rep o rted  in  p atien ts w ith  sev ere C R S *  5 0 ,0 0 0  1 0 ,0 0 0  P eak  C y to k in e L ev els D ata as o f N o v  1 8 , 2 0 1 6  *  In  an ti-B C MA  an d  an ti-C D 1 9  C A R  T  stu d ies. A li et al., B lo o d  2 0 1 6  1 2 8 : 1 6 8 8 . Mau d e et al., N E JM 2 0 1 4



T ran sfu sio n  D ep en d en t β -T h alassem ia



T D T  S tu d ies: S tatu s H G B -2 0 4  m u lticen ter stu d y  o f L en tiG lo b in  in  T D T  C U R R E N T  S T A T U S  H G B -2 0 5  sin g le cen ter stu d y  o f L en tiG lo b in  in  T D T  an d  sev ere S C D  C U R R E N T  S T A T U S  A ll 1 8  p atien ts treated , w ith  ≥  6  m o n th s fo llo w -u p  2  p atien ts h av e co m p leted  2 -y ear an aly sis 4  T D T  p atien ts treated , w ith  1 1  –  3 3  m o n th s fo llo w -u p  D ata as o f S ep t 1 6 , 2 0 1 6



P atien t an d  D ru g  P ro d u ct C h aracteristics H G B -2 0 4  N = 1 8  treated  p atien ts G en o ty p e β 0 /β 0  (n = 8 ) N o n -β 0 /β 0  (n = 1 0 ) G en o ty p e 8  1 0  β E /β 0  -- 6  O th er (β + /β 0 , β + /β + , β x /β 0 ) -- 4  A g e at start o f reg u lar tran sfu sio n s A g e at co n sen t Med ian  (ran g e) y ears 0  (0  –  7 ) 2 3  (1 2  - 3 5 ) 6  (0  –  2 6 ) 1 9 .5  (1 6  –  3 4 ) Med ian  (ran g e) p re-stu d y  p R B C  tran sfu sio n  v o l an n u alized  m ed ian  (ran g e) m L /k g /y ear 1 8 4 .9  (1 2 8 .7  - 2 6 1 .3 ) 1 4 6 .3  (1 1 7 .0  –  2 3 4 .5 ) S p len ecto m y  3  3  D ru g  P ro d u ct P aram eters Med ian  (ran g e) D ru g  p ro d u ct V C N 1  0 .7  (ran g e 0 .3  - 1 .5 ) 0 .8  (ran g e 0 .3  - 1 .1 ) D ru g  p ro d u ct cell d o se C D 3 4 +  cells x 1 0 6 /k g  1 1 .0  (ran g e 6 .1 -1 8 .1 ) 7 .1  (ran g e 5 .2 -1 3 .0 ) D ata as o f S ep t 1 6 , 2 0 1 6  1 . V C N : v ecto r co p y  n u m b er (v ecto r co p ies p er d ip lo id  g en o m e)



P atien t an d  D ru g  P ro d u ct C h aracteristics H G B -2 0 5  1 2 0 1  1 2 0 2  1 2 0 3  1 2 0 6  A g e at E n ro llm en t (y ears) 1 8  1 6  1 9  1 7  G en o ty p e β 0 /β E  β 0 /β E  h o m o zy g o u s IV S 1  n t 1 1 0  G > A  β 0 /β E  P re-T reatm en t p R B C  T ran sfu sio n s (m L /k g /y ear)1  1 3 9  1 8 8  1 7 6  1 9 7  V C N  in  D ru g  P ro d u ct2  1 .5  2 .1  0 .8  1 .1  C D 3 4 +  C ell D o se (x 1 0 6 /k g ) 8 .9  1 3 .6  8 .8  1 2 .0  B u su lfan  A U C  (av erag e, u M/m in ) 4 ,9 6 7  5 ,2 1 2  4 ,6 7 0  4 ,9 3 0  F o llo w -u p  (m o n th s) 3 3 .5  3 0 .3  1 4 .6  1 1 .6  1 m ean  p R B C  req u irem en t p er y ear, o v er th e p ast 2  y ears p rio r to  co n sen t; 2 V C N  =  n u m b er o f v ecto r co p ies p er d ip lo id  g en o m e D ata as o f S ep t 1 6 , 2 0 1 6



H b A T 8 7 Q  p ro d u ctio n  in creases to  m o n th  9 , th en  stab ilizes 2 0 4  o th er g en o ty p e 2 0 4  β 0 /β 0  g en o ty p e 2 0 5  o th er g en o ty p e D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ], S ep t 1 6 , 2 0 1 6  [H G B -2 0 4 ]



P erip h eral V C N  co rrelates w ith  D P  V C N  an d  H b A T 8 7 Q  lev el at Mo n th  6  R 2  =  0 .7 2  P < 0 .0 0 0 1  R 2 : 0 .3 8  P  ≤  0 .0 1  P erip h eral V C N  v s. D P  V C N  H b A T 8 7 Q  v s. P erip h eral V C N  D ata as o f S ep t 1 6 , 2 0 1 6



P atien ts w ith  n o n -β 0 /β 0  g en o ty p es an d  ≥ 1 2  m o n th s fo llo w -u p  h av e sto p p ed  R B C  tran sfu sio n s T im e fro m  treatm en t to  last tran sfu sio n  T im e sin ce last tran sfu sio n  T o tal H b  (g /d L ) @ last stu d y  v isit 1 0 .9  1 3 .5  8 .3  1 1 .3  9 .5  1 0 .3  1 1 .7  1 2 .3  1 2 .5  1 0 .3  7 .2  9 .1  9 .0  1 1 .3  m o n th s D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ], S ep t 1 6 , 2 0 1 6  [H G B -2 0 4 ]



T ran sfu sio n  red u ctio n  seen  in  p atien ts w ith  β 0 /β 0  g en o ty p es w ith  ≥ 1 2  m o n th s fo llo w -u p  6 5 %  Med ian  R ed u ctio n  in  T ran sfu sio n  N u m b er (ran g e 3 1 % -8 1 % ) 6 3 %  Med ian  R ed u ctio n  in  T ran sfu sio n  V o lu m e (ran g e 4 7 % -7 8 % ) T ran sfu sio n  V o lu m e N u m b er o f T ran sfu sio n s D ata as o f S ep t 1 6 , 2 0 1 6  P o st-treatm en t: an n u alized  o n -stu d y  v o lu m e an d  n u m b er o f tran sfu sio n s b ased  o n  o b serv ed  v alu es startin g  at m o n th  6  th ro u g h  d ata cu t-o ff Med ian  fo llo w -u p  fo r p atien ts w ith  β 0 /β 0  g en o ty p es (N = 8 ) 1 7 .3  m o n th s (ran g e 6 .7 -2 5 .4 )



O th er g en o ty p es β 0 /β 0  g en o ty p es H G B -2 0 7  first p atien t D ata as o f N o v  3 0 , 2 0 1 6  E x p lo rato ry  in  v itro  an aly sis co n d u cted  at research  scale 2 .9  n o  en h an cem en t tran sd u ctio n  en h an cem en t P ercen t o f cells tran sd u ced : 7 7 %  R esearch -scale R esu lts D em o n strate In crease in  D ru g  P ro d u ct V C N  A cro ss G en o ty p es



H G B -2 0 7  N o n -β 0 /β 0  g en o ty p es H G B -2 1 2  β 0 /β 0  g en o ty p es P h ase 3 , m u lti-cen ter, g lo b al stu d y  P h ase 3 , m u lti-cen ter, g lo b al stu d y  N = 1 5  ad u lts an d  ad o lescen ts, an d  N = 8  p ed iatric p atien ts O p en  an d  en ro llin g  N = 1 5  ad u lts, ad o lescen ts an d  p ed iatric p atien ts In itiatio n  p lan n ed  fo r 2 0 1 7  N ex t step s: P iv o tal clin ical stu d ies o f L en tiG lo b in  th erap y  in  T D T



U .S . R eg istratio n  S trateg y  G en eral ag reem en t w ith  U .S . reg u lato rs o n  th e reg istratio n  p ath  fo r L en tiG lo b in  B B 3 0 5  fo r th e treatm en t o f tran sfu sio n -d ep en d en t β -th alassem ia U .S . P u rsu e ap p ro v al in  ad u lts an d  ad o lescen ts b ased  o n  d ata fro m  o n g o in g  p iv o tal H G B -2 0 7  trial P ed iatric p o p u latio n  to  b e in clu d ed  as a co h o rt o f H G B -2 0 7 , rath er th an  sep arate stu d y  S u b m issio n  fo r ap p ro v al in  β 0 /β 0  p atien ts to  b e b ased  o n  p lan n ed  H G B -2 1 2  stu d y  B R E A K T H R O U G H  T H E R A P Y  D E S IG N A T IO N



E U  R eg istratio n  S trateg y  G en eral ag reem en t w ith  E U  reg u lato rs o n  th e reg istratio n  p ath  fo r L en tiG lo b in  B B 3 0 5  fo r th e treatm en t o f tran sfu sio n -d ep en d en t β -th alassem ia E U  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  H G B -2 0 4  (N o rth star) &  H G B -2 0 5  stu d ies A D A P T IV E  P A T H WA Y S  P lan  to  in clu d e av ailab le d ata fro m  H G B -2 0 7  an d  H G B -2 1 2  stu d ies at th e tim e o f filin g  in  th e m ark etin g  au th o rizatio n  ap p licatio n  P R IME



S ick le C ell D isease



C u rren t S tatu s o f H G B -2 0 6  S tu d y  A s o f N o v em b er 9 , 2 0 1 6  E n ro llm en t criteria 1 8 +  y ears o f ag e H isto ry  o f sy m p to m atic S C D  A d eq u ate o rg an  fu n ctio n /p erfo rm an ce statu s N o  p rev io u s H S C T  o r g en e th erap y  T arg et: u p  to  2 9  treated  su b jects In elig ib le/w ith d rew  co n sen t N = 3 *  B o n e Marro w  H arv est p lan n ed  o r in  p ro g ress N = 3  C o n sen ted  N = 1 3  B o n e Marro w  H arv est C o m p lete N = 7  T ran sd u ctio n  C o m p lete N = 7  D ru g  P ro d u ct In fu sed  N = 7  D ata as o f N o v  9 , 2 0 1 6  *  2  screen  failu res (b iliru b in  lev els/fertility  co n cern s), 1  w ith d rew  co n sen t



P atien t an d  T reatm en t C h aracteristics T reatm en t C h aracteristics P aram eter H G B -2 0 6  (n = 7 ) Med ian  (ran g e) H G B -2 0 5  (n = 1 ) A g e at E n ro llm en t (y ears) 2 6  (1 8  –  4 2 ) 1 3  B o n e Marro w  H arv ests 2  (1  –  4 ) 2  T arg et d aily  b u su lfan  A U C  (μ M/m in ) 5 0 0 0  (4 4 0 0  –  5 4 0 0 ) 4 8 4 1  (actu al) L en tiG lo b in  D P  cell d o se (C D 3 4 + x 1 0 6  cells/k g ) 2 .1  (1 .6  –  5 .1 ) 5 .6  L en tiG lo b in  D P  v ecto r co p y  n u m b er (V C N ) 0 .6  (0 .3  –  1 .3 ) 1 .0 , 1 .2  A ll treated  p atien ts (n = 8 ) h av e a h isto ry  o f sev ere S C D  in  2  y ears p rio r to  en ro llm en t, d esp ite h y d ro x y u rea th erap y  S C D  H isto ry  (n = 8 ) R ecu rren t V O C s S tro k e A cu te C h est S y n d ro m e R eg u lar p R B C  T ran sfu sio n s 6  2  6  2  D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



V ecto r C o p y  N u m b er (V C N ) in  D ru g  P ro d u ct an d  P erip h eral B lo o d  V ecto r co p y  n u m b er (V C N ; p er d ip lo id  g en o m e) V C N  d ro p  fro m  d ru g  p ro d u ct to  p erip h eral b lo o d  in  H G B -2 0 6  P erip h eral b lo o d  V C N  o v er tim e 1 2 0 4  D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



A ll T reated  P atien ts P ro d u ce Measu rab le H b A T 8 7 Q  D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



1 2  1 2  9  9  6  6  9  4 8 %  A n ti-S ick lin g  H b  3 0 .0 %  1 4 .2 %  1 8 .3 %  2 2 .8 %  1 6 .5 %  7 .9 %  2 1  1 8 .7 %  1 3 0 1  1 3 0 3  1 3 0 4  1 3 0 6  1 3 0 8  1 3 0 9  1 3 1 0  1 2 0 4  1 2  1 2  9  9  6  9  6  2 1  F o llo w  u p  (Mo n th s) D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ] 8 %  to  4 8 %  A n ti-S ick lin g  H em o g lo b in  at L ast F o llo w  U p



C h ro n ic tran sfu sio n s Wean ed  o ff tran sfu sio n s L ast tran sfu sio n  o n  D ay  +  8 8  (>  1 8  m o n th s ag o ) Mu ltip le h o sp italizatio n s b efo re startin g  tran sfu sio n  reg im en  N o  h o sp italizatio n s o r acu te S C D -related  ev en ts B aselin e w h ile o n  tran sfu sio n s R eticu lo cy tes 2 3 8 .3  x  1 0 9 /L  L D H  6 2 6  U /L  B iliru b in  5 0  μ m o l/L  R eticu lo cy tes 1 3 2  x  1 0 9 /L  L D H  2 8 7  U /L  B iliru b in  1 1  μ m o l/L  T ran sfu sio n s C lin ical S tatu s P re-T reatm en t 2 1  Mo n th s A fter T reatm en t H em o ly sis C lin ical O u tco m es 2 1  Mo n th s A fter T reatm en t in  H G B -2 0 5  P atien t 1 2 0 4  D ata as o f N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



In terim  S u m m ary  –  Wh ere are w e to d ay ? R esu lts in  H G B -2 0 5  su b ject 1 2 0 4  d em o n strate p ro m ise o f L en tiG lo b in  au to lo g o u s g en e th erap y  fo r sev ere S C D  ~ 5 0 %  an ti-sick lin g  h em o g lo b in  w ith  su stain ed  ab sen ce o f sev ere sick le cell d isease-related  sy m p to m s In itial fin d in g s fro m  H G B -2 0 6  co n firm  feasib ility  o f au to lo g o u s H S C  g en e th erap y  in  sev ere S C D  S u ccessfu l b o n e m arro w  h arv ests an d  cen tralized  d ru g  p ro d u ct m an u factu rin g  S afety  p ro file co n sisten t w ith  p ro ced u ral req u irem en ts N o  g en e th erap y -related  A E s H b A T 8 7 Q  p ro d u ctio n  in  all treated  p atien ts C h allen g es rem ain  to  ach iev e targ et lev el o f an ti-sick lin g  h em o g lo b in  in  all p atien ts H ig h er lev els o f an ti-sick lin g  h em o g lo b in  are n eed ed  to  o p tim ize clin ical b en efit D ata as o f S ep t 9 , 2 0 1 6  [H G B -2 0 5 ] an d  N o v  9 , 2 0 1 6  [H G B -2 0 6 ]



S tem  C ell T ran sd u ctio n  an d  E n g raftm en t –  T h e C h allen g e o f S ick le C ell D isease A d eq u ate m y elo ab latio n  S u ccessfu l en g raftm en t o f tran sd u ced  cells H ealth y  b o n e m arro w  R o b u st H S C  h arv est E ffectiv e tran sd u ctio n  R ecep tiv e m arro w  n ich e H ig h  tran sd u ced  cell d o se P ersisten t, ex p an d in g  tran sd u ced  H S C s L o w  tran sd u ced  cell d o se S u b -o p tim al en g raftm en t o f tran sd u ced  cells H y p o x ic, in flam ed  b o n e m arro w  U n recep tiv e b o n e m arro w  n ich e In ad eq u ate m y elo ab latio n  L o w  y ield  H S C  h arv est P o o r tran sd u ctio n  efficien cy



P ro to co l an d  P ro cess C h an g es to  P o ten tially  Im p ro v e O u tco m es in  S C D  P atien ts H y p o x ic, in flam ed  m arro w  P re-h arv est tran sfu sio n s to  red u ce m arro w  in flam m atio n , h y p o x ia L o w  y ield  h arv est A d d itio n al ch an g es to  m an u factu rin g  p ro cess to  in crease cell d o se P o o r tran sd u ctio n  V C N  E n h an cers (P ro cess 2 ) In ad eq u ate m y elo ab latio n  In creased  ex p o su re to  m y elo ab lativ e ag en t



L en tiG lo b in  Man u factu rin g  P ro cess w ith  T ran sd u ctio n  E n h an cers In creases D P  V C N  in  S C D  C D 3 4 +  C ells 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  H G B -2 0 6  d ru g  p ro d u ct R esearch -scale S C D  p atien t C D 3 4 +  cells tran sd u ced  D ata as o f N o v  3 0 , 2 0 1 6  P ercen t o f cells tran sd u ced : 8 3 %  3 .3  n o  en h an cem en t tran sd u ctio n  en h an cem en t



C lo sin g



T h e 2 0 1 7  P lan  is C lear an d  C ataly st R ich  D ata fro m  H G B -2 0 7  &  In itiate H G B -2 1 2  O n g o in g  D ata fro m  H G B  2 0 4  &  2 0 5  V C N  E n h an cers Im p act &  F ilin g  S trateg y  β -T H A L A S S E MIA  H G B -2 0 6  H G B -2 0 5  P ro to co l &  V C N  E n h an cers Im p act S IC K L E  C E L L  D IS E A S E  A llo  T ran sp lan t S tu d y  S tarb eam  S tu d y  E x p an sio n  C o n firm  R eg u lato ry  S trateg y  C A L D  N ex t G en  b b 2 1 2 1 7  IN D  O n g o in g  D ata fro m  C R B -4 0 1  S tu d y  E x p an sio n  &  C lin /R eg  P ath  F o rw ard  MU L T IP L E  MY E L O MA  In n o v ativ e S cien ce P latfo rm  Im p ro v em en ts D eliv er N ew  P ro g ram s to  th e C lin ic P IP E L IN E  $ 8 8 5  m illio n  cash  an d  in v estm en ts as o f 1 2 /3 1 /1 6  (u n au d ited ) C ash  ru n w ay  in to  2 H 1 9



P ro d u cts o n  th e Mark et P ro g ram s N earin g  C o m m ercializatio n  A d d itio n al P ro g ram s in  th e C lin ic 2 +  4 +  2 +  P atien t Im p act ∞  2 0 2 2  V isio n  –  T h e G en e T h erap y  P ro d u ct P latfo rm



2 0 2 2  –  We Mu st Mak e H o p e a R eality  B rin g in g  &  V alu in g  H o p e G o  T R U E  B L U E



C lo sin g  N ick  L esch ly , ch ief b lu eb ird
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