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1  O cto b e r 2 , 2 0 1 8  C o rp o ra te  P re se n ta tio n  Issu e r F re e  Writin g  P ro sp e ctu s F ile d  p u rsu a n t to  R u le  4 3 3  R e g istra tio n  N u mb e r 3 3 3  - 2 2 7 4 0 0  O cto b e r 2 , 2 0 1 8

 



 

2  F o rw a rd  - L o o k in g  S ta te me n ts T h is p re se n ta tio n  in clu d e s fo rw a rd  - lo o k in g  sta te me n ts w ith in  th e  me a n in g  o f th e  P riv a te  S e cu ritie s L itig a tio n  R e fo rm A ct o f 1 9 9 5  , a s a me n d e d , o n  S y n th e tic B io lo g ics’ cu rre n t e x p e cta tio n s a n d  p ro je ctio n s a b o u t fu tu re  e v e n ts . In  so me  ca se s fo rw a rd  - lo o k in g  sta te me n ts ca n  b e  id e n tifie d  b y  te rmin o lo g y  su ch  a s "ma y ," "sh o u ld ," "p o te n tia l," "co n tin u e ," "e x p e cts," "a n ticip a te s," "in te n d s," "p la n s," "b e lie v e s,“ "e stima te s,” “in d ica te s,” a n d  simila r e x p re ssio n s . T h e se  sta te me n ts a re  b a se d  u p o n  ma n a g e me n t’s cu rre n t b e lie fs, e x p e cta tio n s a n d  a ssu mp tio n s a n d  a re  su b je ct to  a  n u mb e r o f risk s a n d  u n ce rta in tie s, ma n y  o f w h ich  a re  d ifficu lt to  p re d ict a n d  in clu d e  sta te me n ts re g a rd in g  o u r time lin e  fo r o u r S Y N  - 0 0 4  (rib a x a ma se ) a n d  S Y N  - 0 1 0  clin ica l tria ls a n d  re p o rtin g  o f d a ta , th e  size  o f th e  ma rk e t, b e n e fits to  b e  d e riv e d  fro m u se  o f S Y N  - 0 0 4  (rib a x a ma se ) a n d  S Y N  - 0 1 0  , o u r a n ticip a te d  p a te n t p o rtfo lio , a n d  o u r e x e cu tio n  o f o u r g ro w th  stra te g y  . T h e  fo rw a rd  - lo o k in g  sta te me n ts a re  su b je ct to  risk s a n d  u n ce rta in tie s th a t co u ld  ca u se  a ctu a l re su lts to  d iffe r ma te ria lly  fro m th o se  se t fo rth  o r imp lie d  b y  a n y  fo rw a rd  - lo o k in g  sta te me n ts . Imp o rta n t fa cto rs th a t co u ld  ca u se  a ctu a l re su lts to  d iffe r ma te ria lly  fro m th o se  re fle cte d  in  S y n th e tic B io lo g ics’ fo rw a rd  - lo o k in g  sta te me n ts in clu d e , a mo n g  o th e rs, o u r p ro d u ct ca n d id a te s d e mo n stra tin g  sa fe ty  a n d  e ffe ctiv e n e ss, a s w e ll a s re su lts th a t a re  co n siste n t w ith  p rio r re su lts, o u r
a b ility  to  in itia te  clin ica l tria ls a n d  if in itia te d , o u r a b ility  to  co mp le te  th e m o n  time  a n d  a ch ie v e  th e  d e sire d  re su lts a n d  b e n e fits, o u r clin ica l tria ls co n tin u in g  e n ro llme n t a s e x p e cte d , o u r a b ility  to  o b ta in  re g u la to ry  a p p ro v a l fo r o u r co mme rcia liza tio n  o f p ro d u ct ca n d id a te s o r to  co mp ly  w ith  o n g o in g  re g u la to ry  re q u ire me n ts, re g u la to ry  limita tio n s re la tin g  to  o u r a b ility  to  p ro mo te  o r co mme rcia lize  o u r p ro d u ct ca n d id a te s fo r th e  sp e cific in d ica tio n s, a cce p ta n ce  o f o u r p ro d u ct ca n d id a te s in  th e  ma rk e tp la ce  a n d  th e  su cce ssfu l d e v e lo p me n t, ma rk e tin g  o r sa le  o f o u r p ro d u cts, d e v e lo p me n ts b y  co mp e tito rs th a t re n d e r o u r p ro d u cts o b so le te  o r n o n  - co mp e titiv e , o u r a b ility  to  ma in ta in  o u r lice n se  a g re e me n ts, th e  co n tin u e d  ma in te n a n ce  a n d  g ro w th  o f o u r p a te n t e sta te , o u r a b ility  to  b e co me  o r re ma in  p ro fita b le , o u r a b ility  to  e sta b lish  a n d  ma in ta in  co lla b o ra tio n s, o u r a b ility  to  o b ta in  o r ma in ta in  th e  ca p ita l o r g ra n ts n e ce ssa ry  to  fu n d  o u r re se a rch  a n d  d e v e lo p me n t a ctiv itie s, a  lo ss o f a n y  o f o u r k e y  scie n tists o r ma n a g e me n t p e rso n n e l, a n d  o th e r fa cto rs d e scrib e d  in  S y n th e tic B io lo g ics’ a n n u a l re p o rt o n  F o rm 1 0  - K  fo r th e  y e a r e n d e d  D e ce mb e r 3 1  , 2 0 1 7  , su b se q u e n t q u a rte rly  re p o rts o n  F o rm 1 0  - Q s a n d  a n y  o th e r filin g s w e  ma k e  w ith  th e  S E C  . T h e  in fo rma tio n  in  th is p re se n ta tio n  is p ro v id e d  o n ly  a s o f th e  d a te  p re se n te d , a n d  S y n th e tic B io lo g ics u n d e rta k e s n o  o b lig a tio n  to  u p d a te
a n y  fo rw a rd  - lo o k in g  sta te me n ts co n ta in e d  in  th is p re se n ta tio n  o n  a cco u n t o f n e w  in fo rma tio n , fu tu re  e v e n ts, o r o th e rw ise , e x ce p t a s re q u ire d  b y  la w  .

 



 

3  F re e  Writin g  P ro sp e ctu s S ta te me n t T h is p re se n ta tio n  h ig h lig h ts b a sic in fo rma tio n  a b o u t u s a n d  th e  o ffe rin g . B e ca u se  it is a  su mma ry , it d o e s n o t co n ta in  a ll o f th e  in fo rma tio n  th a t y o u  sh o u ld  co n sid e r b e fo re  in v e stin g . We  h a v e  file d  a  re g istra tio n  sta te me n t (in clu d in g  a  p re limin a ry  p ro sp e ctu s) w ith  th e  S E C  fo r th e  o ffe rin g  to  w h ich  th is p re se n ta tio n  re la te s. T h e  re g istra tio n  sta te me n t h a s n o t y e t b e co me  e ffe ctiv e . B e fo re  y o u  in v e st, y o u  sh o u ld  re a d  th e  p re limin a ry  p ro sp e ctu s in  th e  re g istra tio n  sta te me n t (in clu d in g  th e  risk  fa cto rs d e scrib e d  th e re in ) a n d  o th e r d o cu me n ts w e  h a v e  file d  w ith  th e  S E C  fo r mo re  co mp le te  in fo rma tio n  a b o u t u s a n d  th e  o ffe rin g . Y o u  ma y  a cce ss th e se  d o cu me n ts fo r fre e  b y  v isitin g  E D G A R  o n  th e  S E C  We b  site  a t h ttp ://w w w .se c.g o v . T h e  p re limin a ry  p ro sp e ctu s, d a te d  O cto b e r 2 , 2 0 1 8 , is a v a ila b le  o n  th e  S E C  We b  site  a t h ttp ://w w w .se c.g o v . A lte rn a tiv e ly , w e  o r a n y  u n d e rw rite r p a rticip a tin g  in  th e  o ffe rin g  w ill a rra n g e  to  se n d  y o u  th e  p ro sp e ctu s if y o u  co n ta ct A .G .P ./A llia n ce  G lo b a l P a rtn e rs, 5 9 0  Ma d iso n  A v e n u e , 3 6 th  F lo o r, N e w  Y o rk , N Y  1 0 0 2 2  o r v ia  te le p h o n e  a t 2 1 2  - 6 2 4  - 2 0 0 6  o r e ma il: p ro sp e ctu s@a llia n ce g .co m . T h is p re se n ta tio n  sh a ll n o t co n stitu te  a n  o ffe r to  se ll, o r th e  so licita tio n  o f a n  o ffe r to  b u y , n o r w ill th e re  b e  a n y  sa le  o  f th e se  se cu ritie s in  a n y  sta te  o r o th e r ju risd ictio n  in  w h ich  su ch  o ffe r, so licita tio n  o r sa le  w o u ld  b e  u n la w fu l p rio r to  th e  re g istra tio n  o r
q u a lifica tio n  u n d e r th e  se cu ritie s la w s o f su ch  sta te  o r ju risd ictio n . T h e  o ffe rin g  w ill o n ly  b e  ma d e  b y  me a n s o f a  p ro sp e ctu s p u rsu a n t to  a  re g istra tio n  sta te me n t th a t is file d  w ith  th e  S E C  a fte r su ch  re g istra tio n  sta te me n t b e co me s e ffe ctiv e .

 



 

4  O ffe rin g  S u mma ry  Issu e r T ick e r / E x ch a n g e  O ffe rin g  S ize  U se  o f P ro ce e d s L o ck  - u p  S o le  B o o k ru n n e r • S y n th e tic B io lo g ics, In c. • S Y N  / N Y S E  A me rica n  • $ 2 0  millio n  (mix e d  se cu ritie s) w ith  1 5 %  o v e r - a llo tme n t o p tio n  • T o  p ro v id e  fu n d in g  fo r ma n u fa ctu rin g  sca le  - u p  a ctiv itie s to  p ro g re ss S Y N  - 0 0 4  to w a rd s P h a se  3  (b ro a d  in d ica tio n ) a n d /o r in itia te  a  P h a se  1 /2  (sp e cia lty  p o p u la tio n ) clin ica l tria l(s) ~ $ 5 .0  - $ 7 .0  millio n  • P re clin ica l d e v e lo p me n t a n d  re la te d  ma n u fa ctu rin g  a ctiv itie s in  p re p a ra tio n  fo r IN D  filin g  a n d  P h a se  1  clin ica l tria l fo r S Y N  - 0 2 0  clin ica l p ro g ra m ~ $ 7 .5  millio n  • Wo rk in g  ca p ita l a n d  g e n e ra l co rp o ra te  p u rp o se s in clu d in g  R & D , ca p ita l e x p e n d itu re s, a d min istra tiv e  e x p e n se s a n d  a cco u n ts, lice n sin g  o r a cq u irin g  IP  a n d  clin ica l tria ls o f o th e r p ro d u ct ca n d id a te s • 9 0  D a y s • A .G .P . / A llia n ce  G lo b a l P a rtn e rs

 



 

5  O u r L e a d e rsh ip  T e a m S te v e n  S h a llcro ss, In te rim C E O  &  C F O  V a n d a  P h a rma ce u tica ls, In c., E mp ire  P e tro le u m P a rtn e rs, L L C , In n o co ll A G  (fo rme rly  p riv a te ly  h e ld  In n o co ll H o ld in g s, In c.) Jo se p h  S lima n , MD , MP H , C MO  V a n d a  P h a rma ce u tica ls, In c., Me d Immu n e  , In c., D y n P o rt V a ccin e  R a y mo n d  S ta p le to n , P h D , S V P , Ma n u fa ctu rin g  Me rck  &  C o ., In c. Mich a e l K a le k o , MD , P h D , S V P  R & D  G e n e tic T h e ra p y , In c. (N o v a rtis), A d v a n ce d  V isio n  T h e ra p ie s (cu rre n tly  k n o w n  a s We llsta t O p h th a lmics ) D e b  Ma th e w s, P h a rmD , V P  Me d ica l A ffa irs B a y e r H e a lth ca re  P h a rma ce u tica ls, N o v a rtis V in ce  Wa ch e r, P h D , P ro d u ct D e v e lo p me n t &  P a rtn e rin g  V e rv a  P h a rma ce u tica ls L td .

 



 

6  A b o u t S y n th e tic B io lo g ics • D iv e rsifie d  micro b io me  - fo cu se d  co mp a n y  p io n e e rin g  p ro p rie ta ry  e a rly  &  la te  - sta g e  p ro d u ct ca n d id a te s d e sig n e d  to  p ro te ct a n d  p re se rv e  th e  g u t micro b io me : • S Y N  - 0 0 4  (rib a x a ma se ), fo r th e  p re v e n tio n  o f a n tib io tic - me d ia te d  p rima ry  C . d ifficile  in fe ctio n  (C D I), p a th o g e n ic o v e rg ro w th  a n d  a n timicro b ia l re sista n ce  (A MR ); • S Y N  - 0 1 0  , fo r th e  tre a tme n t o f a n  u n d e rly in g  ca u se  o f irrita b le  b o w e l sy n d ro me  w ith  co n stip a tio n  (IB S  - C ); a n d , • S Y N  - 0 2 0  , p o te n tia l to  tre a t mu ltip le  G I &  sy ste mic d ise a se s th a t ste m fro m G I in fla mma tio n  a n d  “le a k y  g u t” • T a rg e tin g  la rg e  u n me t me d ica l n e e d s a n d  sig n ifica n t ma rk e t o p p o rtu n ity  in  th e  p re v e n tio n  o f b a cte ria l in fe ctio n s a n d  th e  tre a tme n t o f G I d iso rd e rs b y  h a rn e ssin g  th e  p o te n tia l o f th e  g u t micro b io me  • D e v e lo p in g  ro b u st p ip e lin e  o f p ro d u ct ca n d id a te s le v e ra g in g  p ro p rie ta ry  fo rmu la tio n s • E x p a n d in g  in te lle ctu a l p ro p e rty  e sta te  p ro te ctin g  p la tfo rm p ro d u ct ca n d id a te s • E x p lo rin g  tra d itio n a l a n d  in n o v a tiv e  p a th s to  ma rk e t

 



 

7  A A D  =  a n tib io tic a sso cia te d  d ia rrh e a ; a G V H D  =  a cu te  g ra ft - v s - h o st d ise a se  (h e ma to p o ie tic ce ll tra n sp la n t p a tie n ts); A MR  =  a n timicro b ia l re sista n ce ; C D I =  clo strid iu m d ifficile  in fe ctio n ; C IC  =  ch ro n ic id io p a th ic co n stip a tio n ; D R  =  d e la y e d  re le a se ; E O P 2  =  e n d  - o f - p h a se  2  me e tin g  w ith  th e  F D A . IB S  - C  =  irrita b le  b o w e l sy n d ro me  w ith  co n stip a tio n ; IO  =  immu n o  - o n co lo g y  ch e ck p o in t in h ib ito rs S Y N  P o rtfo lio  o f Micro b io me  - F o cu se d  T h e ra p ie s P ro d u ct C a n d id a te  R o u te  (R e le a se ) T a rg e t P re clin ica l P h a se  1  P h a se  2  P h a se  3  A n tib io tic D e g ra d in g  E n zy me s to  P re v e n t C D I, A MR , a G V H D *  S Y N  - 0 0 4  (rib a x a ma se ) O ra l (d u o d e n u m) IV  ce p h a lo sp o rin s IV  p e n icillin s S Y N  - 0 0 4  (rib a x a ma se ) N G  *  N a so g a stric (d u o d e n u m) IV  ce p h a lo sp o rin s IV  p e n icillin s S Y N  - 0 0 7  (rib a x a ma se ) D R  O ra l (ile u m - ce cu m) O ra l ce p h a lo sp o rin s O ra l p e n icillin s S Y N  - 0 0 6  (ca rb a p e n e ma se ) O ra l (d u o d e n u m) IV  ca rb a p e n e ms T re a tme n t o f IB S  - C  (e x p a n sio n  to  C IC ) S Y N  - 0 1 0  C  O ra l (d u o d e n u m, co lo n ) Me th a n o g e n s in  g u t T re a tme n t o f S p e cific C o litis C o n d itio n s S Y N  - 0 2 0  M O ra l (sma ll in te stin e ) Mu ltip le  O u tp a tie n t e .g . p e d ia tric d ia rrh e a  In  - p a tie n t e .g . su rg e ry  E O P 2  ( C D I ) T re a t co litis fro m ra d ia tio n , IO  ch e mo th e ra p y  E O P 2  N E W in d ica tio n  ( a G V H D  )

 



 

8  Q 3  Q 4  Q 1  - Q 2  Q 3  Q 4  Mile sto n e s &  P o te n tia l V a lu e  D riv e rs 2 0 1 8  2 0 1 9  S Y N  - 0 1 0  A g re e me n t w ith  C e d a rs - S in a i to  co n d u ct P h a se  2 b  in v e stig a to r - sp o n so re d  clin ica l stu d y  S Y N  - 0 1 0  E x p e cte d  first p a tie n t d o se d  in  P h a se  2 b  in v e stig a to r - sp o n so re d  clin ica l stu d y  (C e d a rs - S in a i) S Y N  - 0 0 4  E x p e cte d  re su lts fro m E O P 2  me e tin g  w ith  F D A  S Y N  - 0 0 4  E n d  o f P h a se  2  Me e tin g  w ith  F D A  S Y N  - 0 2 0  A n ticip a te d  IN D  filin g  S Y N  - 0 1 0  A n ticip a te d  d a ta  re a d o u t fro m P h a se  2 b  in v e stig a to r - sp o n so re d  clin ica l stu d y  (C e d a rs - S in a i) S Y N  - 0 0 4  A n ticip a te d  in itia tio n  o f P h a se  3  clin ica l tria l (p a rtn e rsh ip /fu n d in g  - d e p e n d e n t) S Y N  - 0 0 4  C lin ica l D e v e lo p me n t a ctiv itie s fo r a n ticip a te d  P h a se  1 /2  H C T  C lin ica l S tu d y  S Y N  - 0 0 4  A n ticip a te d  F irst P a tie n t D o se d  in  P h a se  1 /2  H C T  C lin ica l S tu d y  S Y N  - 0 2 0  P re clin ica l &  ma n u fa ctu rin g  a ctiv itie s Id e n tifica tio n  o f ta rg e t in d ica tio n  * B a se d  o n  ma n a g e me n t’s cu rre n t b e lie fs &  e x p e cta tio n s

 



 

S Y N  - 0 0 4  (rib a x a ma se )

 



 

1 0  H e a lth y  micro b io me  p ro te cts th e  b o d y  fro m d ise a se  A n tib io tics d isru p t th e  micro b io me  P a th o g e n s mu ltip ly  o p p o rtu n istic in fe ctio n s a n d  re sista n ce  (A MR ) Ima g e  C re d it: C D C  A  H e a lth y  Micro b io me  P re v e n ts D ise a se  D isru p tio n  o f th e  micro b io me  e n a b le s e me rg e n ce  a n d  sp re a d  o f p a th o g e n s N e w  d ise a se  tre a tme n ts in te n sifie d  a n d  A MR  sp re a d s

 



 

1 1  H e a lth y  micro b io me  p ro te cts th e  b o d y  fro m d ise a se  A n tib io tics d isru p t th e  micro b io me  Ima g e  C re d it: C D C  A  H e a lth y  Micro b io me  P re v e n ts D ise a se  P re v e n tin g  d isru p tio n  o f th e  micro b io me  ca n  p ro te ct a g a in st p a th o g e n s a n d  d ise a se  P R E V E N T IO N  S y n th e tic B io lo g ics C o n ce p t: B lo ck  th e  micro b io me  d a ma g in g  a g e n t L e t th e  h e a lth y  micro b io me  d o  its w o rk

 



 

1 2  9 . ., &  McD o n a ld , L .C ; (2 0 1 5 ). E me rg in g  In fe ctio n s P ro g ra m C . d ifficile  S u rv e illa n ce  T e a m. B u rd e n  o f C lo strid iu m d ifficile  in fe c tio n  in  th e  U n ite d  S ta te s. N e w  E n g la n d  Jo u rn a l o f Me d icin e . R e trie v e d  fro m h ttp ://w w w .n e jm.o rg /d o i/fu ll/1 0 .1 0 5 6 /N E JMc1 5 0 5 1 9 0 # t= a  rticle  (L a st a cce sse d  A u g u st 2 0 1 7 ). 1 0 . e , E  v a n  e t a l. “E x ce ss le n g th  o f sta y  a n d  mo rta lity  d u e  to  C lo strid iu m d ifficile  in fe ctio n : a  mu lti - sta te  mo d e llin g  a p p ro a c h .” T h e  Jo u rn a l o f h o sp ita l in fe ctio n  8 8  4  (2 0 1 4 ): 2 1 3  - 7 . D O I: 1 0 .1 0 1 6 /j.jh in .2 0 1 4 .0 8 .0 0 8  1 1 . D e sa i K , G u p ta  S B , D u b b e rk e  E R , P ra h u  V S , B ro w n e  C , Ma st T C . E p id e mio lo g ica l a n d  e co n o mic b u rd e n  o f C lo strid iu m d ifficile  in  th e  U n ite d  S ta te s: e stima te s fro m a  mo d e lin g  a p p ro a ch . B MC  In fe ctio u s D ise a se s . 2 0 1 6 ;1 6 :3 0 3 . d o i:1 0 .1 1 8 6 /s1 2 8 7 9  - 0 1 6  - 1 6 1 0  - 3 . A n  U rg e n t T h re a t in  th e  U . S . a n d  G ro w in g  G lo b a l C o n ce rn  a v e ra g e  co st p e r h o sp ita l - a cq u ire d  C D I ca se  3  p a tie n ts in  U .S . a ffe cte d  b y  C D I a n n u a lly  2  4 5 3 ,0 0 0  $ 1 1 ,2 8 5  a n n u a l a d d e d  co st to  h o sp ita ls a n d  so cie ty  fro m C D I 4  $ 5 .4 B  a n n u a l C D I - a sso cia te d  d e a th s 2  2 9 ,0 0 0  1 . E u ro p e a n  S o cie ty  o f C lin ica l Micro b io lo g y  a n d  In fe ctio u s D ise a se s h ttp s://w w w .e scmid .o rg / 2 . L e ssa  , F .C ., Win sto  ., &  McD o n a ld , L .C ; (2 0 1 5 ). E me rg in g  In fe ctio n s P ro g ra m C . d ifficile  S u rv e illa n ce  T e a m. B u rd e n  o f C lo strid iu m d ifficile  in fe ctio  n  in  th e  U n ite d  S ta te s. N e w  E n g la n d  Jo u rn a l o f Me d icin e . R e trie v e d  fro m
h ttp ://w w w .n e jm.o rg /d o i/fu ll/1 0 .1 0 5 6 /N E JMc1 5 0 5 1 9 0 # t= a rticle  (L a st a cce sse d  A u g u st 2 0 1 7 ). 3 . Z imlich ma n  , E  e t a l. “H e a lth  C a re  A sso cia te d  In fe ctio n s: A  Me ta  - a n a ly sis o f C o sts a n d  F in a n cia l Imp a ct o n  th e  U S  H e a lth  C a re  S y ste m.” JA MA  In te rn  Me d . 2 0 1 3  D e c 9  - 2 3 ;1 7 3 (2 2 ):2 0 3 9  - 4 6 . d o i : 1 0 .1 0 0 1 /ja ma in te rn me d .2 0 1 3 .9 7 6 3 . 4 . D e sa i K , G u p ta  S B , D u b b e rk e  E R , P ra b h u  V S , B ro w n e  C , Ma st T C . E p id e mio lo g ica l a n d  e co n o mic b u rd e n  o f C lo strid iu m d ifficile  in  th e  U n ite d  S ta te s: e stima te s fro m a  mo d e lin g  a p p ro a ch . B MC  In fe ctio u s D ise a se s . 2 0 1 6 ;1 6 :3 0 3 . d o i:1 0 .1 1 8 6 /s1 2 8 7 9  - 0 1 6  - 1 6 1 0  - 3 . 5 . C e n te rs fo r D ise a se  C o n tro l a n d  P re v e n tio n  R e p o rt: A n tib io tic R e sista n ce  T h re a ts in  th e  U n ite d  S ta te s, 2 0 1 3 . A v a ila b le  o n lin e  : h  ttp s://w w w .cd c.g o v /d ru g re sista n ce /th re a t - re p o rt - 2 0 1 3 /p d f/a r - th re a ts - 2 0 1 3  - 5 0 8 .p d f 6 . h ttp ://w w w .tu fts.e d u /me d /a p u a /co n su me rs/p e rso n a l_h o me _5 _1 4 5 1 0 3 6 1 3 3 .p d f (a cce sse d  8  - 5  - 2 0 1 3 ); e x tra p o la te d  fro m R o b e rts R R , H o ta  B , A h ma d  I, e t a l. H o sp ita l a n d  so cie ta l co sts o f a n timicro b ia l - re sista n t in fe ctio n s in  a  C h ica g o  te a ch in g  h o sp ita l: imp lica tio n s fo r a n tib io tic ste w a rd sh ip . C lin  In fe ct D is. 2 0 0 9  O ct 1 5 ;4 9 (8 ):1 1 7 5  - 8 4  2  millio n  p e o p le  in  U .S  w h o  a cq u ire  a  fo rm o f re sista n t b a cte ria  a n n u a lly  5  a n n u a l e x ce ss d ire ct co st o f A MR  to  U .S . e co n o my  6  $  $ 2 0 B  • C lo strid iu m d ifficile  (C D I) in fe ctio n  is a  le a d in g  ty p e  o f h o sp ita l a cq u ire d  in fe ctio n  (H A I) in  th e  U .S . • C D I ca u se s
imme n se  su ffe rin g  a n d  ca n  le a d  to  d e a th  • A n timicro b ia l re sista n ce  (A MR ) is a  se rio u s g lo b a l th re a t - w o rld  le a d e rs a re  ta k in g  a ctio n  • E S C MID  w a rn s th a t E u ro p e  ma y  su rp a ss o n e  - millio n  d e a th s d u e  to  in e ffe ctiv e  a n tib io tics b y  2 0 2 5  1

 



 

1 3  • T w o  p ro p rie ta ry  o ra l 7 5 mg  ca p su le s (cu sto m d e sig n e d  o ra l β  - la cta ma se ) • D e sig n e d  to  p ro te ct th e  n a tu ra l b a la n ce  o f micro b e s in  th e  g u t micro b io me  d u rin g  a n tib io tic u se  • D id  n o t in te rfe re  w ith  th e  e ffica cy  o f IV  a n tib io tics in  P h a se  2  stu d ie s S Y N  - 0 0 4  (rib a x a ma se ) • b e  co  - a d min iste re d  w ith  ce rta in  IV  a n tib io tics • b  re a k  d o w n  e x ce ss IV  a n tib io tic e x cre te d  in to  th e  G I tra ct • h  e lp  p re v e n t C  lo strid iu m d ifficile  in fe ctio n  (C  D I ) , p a th o g e n  o v e rg ro w th  a n d  th e  e me rg e n ce  o f a n timicro b ia l re sista n ce  ( A MR  ) Wh a t is rib a x a ma se ? R ib a x a ma se  is d e sig n e d  to :

 



 

1 4  D e g ra d in g  e x ce ss β  - la cta m a n tib io tic e x cre te d  in to  th e  G I tra ct S Y N  - 0 0 4  to  P ro te ct th e  G u t Micro b io me  A n tib io tic E x cre te d  in  B ile  S y ste mic (IV ) β  - la cta m a n tib io tic T re a t P rima ry  In fe ctio n  (e .g . p n e u mo n ia ) S to ma ch  D u o d e n u m Je ju n u m Ile u m C e cu m C o lo n  E x cre te d  β  - L a cta m A n tib io tic S Y N  - 0 0 4  (rib a x a ma se ) a d min iste re d  co n co mita n tly  w ith  IV  β  - la cta m a n tib io tic th ro u g h o u t th e  co u rse  o f IV  a n tib io tic th e ra p y  H e a lth y  Micro b io me  D A MA G E D  Micro b io me

 



 

1 5  D e g ra d in g  e x ce ss β  - la cta m a n tib io tic e x cre te d  in to  th e  G I tra ct S Y N  - 0 0 4  to  P ro te ct th e  G u t Micro b io me  S Y N  - 0 0 4  (rib a x a ma se ) A n tib io tic E x cre te d  in  B ile  S y ste mic (IV ) β  - la cta m a n tib io tic T re a t P rima ry  In fe ctio n  (e .g . p n e u mo n ia ) S to ma ch  D u o d e n u m Je ju n u m Ile u m C e cu m C o lo n  E n te ric p ro te ctio n  in te n d e d  to  p re v e n t g a stric re le a se  a n d  limit a cid  d e g ra d a tio n  R ib a x a ma se  e n zy me  re le a se d  in to  th e  u p p e r sma ll in te stin e  d e g ra d e s β  - la cta m a n tib io tic S Y N  - 0 0 4  (rib a x a ma se ) a d min iste re d  co n co mita n tly  w ith  IV  β  - la cta m a n tib io tic th ro u g h o u t th e  co u rse  o f IV  a n tib io tic th e ra p y  C o n co mita n t w ith  IV  β  - la cta m β  - L a cta m D e g ra d e d  H e a lth y  Micro b io me

 



 

1 6  • P a tie n ts a d mitte d  fo r tre a tme n t o f p n e u mo n ia  (L R T I) a t 5 4  site s (E u ro p e , N o rth  A me rica )¹ • A ch ie v e d  p rima ry  e n d p o in t • R e d u ce d  C . d iff in fe ctio n  (C D I) in cid e n ce  b y  7 1 .4 %  v s P la ce b o  (1 .0 %  v s 3 .4 %  P = 0 .0 4 5 )² • S u p p re sse d  a n timicro b ia l re sista n ce  (A MR ) • R e d u ce d  v a n co my cin  - re sista n t e n te ro co cci ( V R E ) co lo n iza tio n  b y  4 3 .9 %  v s P la ce b o  (P = 0 .0 0 0 2 )² • R e d u ce d  e x p re ssio n  o f mu ltip le  A MR  g e n e s • P re se rv e d  th e  micro b io me  • R e d u ce d  ce ftria x o n e  - me d ia te d  lo ss o f micro b ia l d iv e rsity  v s P la ce b o  S Y N  - 0 0 4  P h a se  2 b  C lin ica l T ria l P ro te cte d  th e  micro b io me  a n d  p re v e n te d  C . d iff in fe ctio n  (C D I) a n d  a n timicro b ia l re sista n ce  (A MR ) 1 6  ¹K o k a i - K u n  JF  e t a l. (2 0 1 7 ) G a stro e n te ro lo g y  1 5 2  (S u p p l 1 ): S 1 3 0 9  ²P  - v a lu e s a re  b a se d  o n  o n e  - sid e d  z - te st (C h i - sq u a re ) fo r th e  co mp a riso n  o f S Y N  - 0 0 4  to  P la ce b o . L R T I =  clin ica l d ia g n o sis o f mo d e ra te  to  se v e re  lo w e r re sp ira to ry  tra ct in fe ctio n . V R E  =  v a n co my cin  re sista n t e n te ro co cci T re a tme n t P e rio d  1  F o llo w  - u p  2  S cre e n  D a y  1  5  - 1 4  d a y s 7 2  h  6  We e k s S Y N  - 0 0 4  C o h o rt n  =  2 0 6  P la ce b o  C o h o rt n  =  2 0 6  C e ftria x o n e  (IV )² S Y N  - 0 0 4  (O ra l, 1 5 0  mg  4 x /d a y ) C e ftria x o n e  (IV )² P la ce b o  (O ra l, 4 x /d a y ) B a se lin e  4  T ime  1  T ime  2  6  4  2

 



 

1 7  Wo rld w id e  Ma rk e t O p p o rtu n ity  A ll A n tib io tics 7 7 .3 B  D o se s IV  P e n icillin s a n d  C e p h a lo sp o rin s 7 .5 B  D o se s S o u rce : IMS  H e a lth  2 0 1 7  –  d o se s in  sta n d a rd  u n its C a rb a p e n e ms, P e n icillin s a n d  C e p h a lo sp o rin s 4 9 .6 B  D o se s O u r p ro d u ct p ip e lin e  co v e rs 6 4  %  o f th e  Wo rld ’s a n tib io tics a n d  5 7  %  o f th e  U n ite d  S ta te s’ a n tib io tics* , o ffe rin g  u s a  mu lti - b illio n  d o lla r a d d re ssa b le  ma rk e t o p p o rtu n ity  S Y N  - 0 0 4  (rib a x a ma se ) S Y N  - 0 0 6  &  S Y N  - 0 0 7  * Ma cro lid e s, F lu o ro q u in o lo n e s a n d  T e tra cy clin e s ma k e  u p  th e  ma jo rity  o f th e  re ma in d e r

 



 

1 8  • A n ticip a te  la rg e , g lo b a l, mu lti - ce n te r, ra n d o mize d  co n tro lle d  clin ica l tria l • P rima ry  e ffica cy  e n d p o in t re d u ctio n  o f C D I in cid e n ce  in  S Y N  - 0 0 4  v s P la ce b o  tre a tme n t g ro u p  • C o  - p rima ry  sa fe ty  e n d p o in t re la tiv e  risk  o f mo rta lity  in  S Y N  - 0 0 4  v s P la ce b o  tre a tme n t g ro u p  • E v a lu a te  a  b ro a d  ra n g e  o f p a tie n ts w h o  a re  re ce iv in g  mu ltip le  IV  β  - la cta m a n tib io tics to  tre a t d iffe re n t in d e x  in fe ctio n s (e .g . L R T I, U T I, in tra a b d o min a l) • E O P 2  me e tin g  w ith  th e  F D A  h e ld  in  Q 3  2 0 1 8  • A n  in d ica tio n  in  a  sp e cia lize d  p a tie n t p o p u la tio n  ma y  p ro v id e  a  mo re  fa v o ra b le  clin ica l d e v e lo p me n t o p p o rtu n ity  a n d  sig n ifica n t co st sa v in g s w ith  a  simila r time  - to  - ma rk e t • S u p p o rte d  b y  clin ica l o u tco me s fro m co mp le te d  S Y N  - 0 0 4  clin ica l stu d ie s B ro a d  In d ica tio n : P h a se  3  clin ica l tria l u n d e r d iscu ssio n  w ith  F D A  S Y N  - 0 0 4  D e v e lo p me n t S ta tu s C D I : C lo strid iu m d ifficile  in fe ctio n . L R T I: lo w e r re sp ira to ry  tra ct in fe ctio n . U T I: u rin a ry  tra ct in fe ctio n .

 



 

1 9  • P re v e n tio n  o f a cu te  g ra ft - v e rsu s - h o st d ise a se  (a G V H D ) in  A llo g e n e ic H e ma to p o ie tic C e ll T ra n sp la n ta tio n  (H C T ) re cip ie n ts • A n  e stima te d  8 ,5 3 9  a llo g e n e ic H C T  p ro ce d u re s w e re  co n d u cte d  in  th e  U S A  in  2 0 1 6  1  • ~ 4 ,5 0 0  p ro ce d u re s co n d u cte d  in  C h in a  2  • 8 0  - 9 0 %  o f a llo g e n e ic H C T  re cip ie n ts w ill b e  tre a te d  w ith  IV  β  - la cta m a n tib io tics • D e cre a se d  micro b io me  d iv e rsity  d u e  to  IV  β  - la cta m a n tib io tics is stro n g ly  a sso cia te d  w ith  a G V H D  3  • a G V H D  o ccu rs in  4 0  - 6 0 %  o f a llo g e n e ic H C T  re cip ie n ts • R e d u ce d  micro b io me  d iv e rsity  e n a b le s V R E  co lo n iza tio n , in cre a se s fa ta l V R E  b a cte re mia  4  a n d  C D I 5  • P re v e n tio n  o f a G V H D  in  a llo g e n e ic H C T  re cip ie n ts is critica l to  p a tie n t o u tco me s a n d  su rv iv a l 6  �  F irst - lin e  a G V H D  th e ra p ie s (ste ro id s) fa il in  ≥ 5 0 %  o f p a tie n ts re su ltin g  in  v e ry  p o o r o v e ra ll su rv iv a l • P h a se  1 /2  stu d y  to  e v a lu a te  S Y N  - 0 0 4  P K , sa fe ty  a n d  micro b io me  p ro te ctio n  in  a llo g e n e ic H C T  re cip ie n t • P o te n tia l P h a se  3  stu d y  to  e v a lu a te  a b ility  o f S Y N  - 0 0 4  to  p re v e n t a G V H D  E v a lu a tio n  o f S Y N  - 0 0 4  in  a  sp e cia lty  β  - la cta m tre a te d  p a tie n t p o p u la tio n  S Y N  - 0 0 4  In d ica tio n  E x p a n sio n  C o n ce p t 1  D ’S o u za  A , F re th a m C . C u rre n t u se  a n d  o u tco me  o f h e ma to p o ie tic ste m ce ll tra n sp la n ta tio n : C IMB T R  su mma ry  a n d  slid e s, 2 0 1 7 . A v a ila b le  a t h ttp ://w w w .cimb tr.o rg  2  X u  L  - P  e t a l. (2 0 1 7 ) B o n e  Ma rro w  T ra n sp la n t 5 2 : 1 5 1 2  - 8  3  S h o n o  Y  e t a l. (2 0 1 6 ) S ci T ra n sl Me d  8 :
3 3 9 ra 7 1  4  T a u r Y  e t a l. (2 0 1 2 ) C lin  In fe ct D is 5 5 : 9 0 5  - 1 4 . 5  D u b b e rk e  E R  e t a l. (2 0 1 0 ) C lin  T ra n sp la n t 2 4 : 1 9 2  - 8 . . 6  T h e  h ig h  in cid e n ce  a n d  a b se n ce  o f e ffe ctiv e  th e ra p ie s p re clu d e  th e  a rg u me n t th a t it is ch e a p e r to  w a it fo r p a tie n ts to  d e v e lo p  a G V H D  th e n  tre a t th e  d ise a se  (a  co mmo n  re b u tta l w h e n  d iscu ssin g  C D I p re v e n  tio  n ).

 



 

2 0  P e n d in g  P a te n t A p p lica tio n s • Me th o d s o f Ma n u fa ctu re  • C lin ica l D o sin g , F o rmu la tio n  • Me th o d s o f T re a tme n t E x p ire s 2 0 3 5 /6  P a te n te d  o th e r β  - L a cta ma se  C o mp o sitio n  o f Ma tte r &  U se s E x p ire s 2 0 3 5  P a te n te d  S Y N  - 0 0 4  (rib a x a ma se ) C o mp o sitio n  o f Ma tte r E x p ire s 2 0 3 1  E x te n siv e  p a te n t p o rtfo lio , mu ltip le  p ro te ctio n  stra te g ie s S Y N  - 0 0 4  P a te n t P o sitio n  ¹In te lle ctu a l p ro p e rty  o w n e d  o u trig h t b y  S y n th e tic B io lo g ics, In c. ~ 6 0  G ra n te d  P a te n ts a n d  ~ 5 5  P e n d in g  A p p lica tio n s (U S  &  In te rn a tio n a l)

 



 

S Y N  - 0 1 0

 



 

2 2  Irrita b le  B o w e l S y n d ro me  –  C o n stip a tio n  (IB S  - C ) U p  to  1  in  7  (1 4 % ) U S  a d u lts h a s ch ro n ic co n stip a tio n  2  $ 3 ,5 0 8  a v e ra g e  a d d itio n a l h e a lth ca re  co st p e r p a tie n t p e r y e a r 3  U p  to  1  in  2 0  (5 % ) U S  a d u lts su ffe rs fro m IB S  - C  4  $ 3 ,8 5 6  a v e ra g e  a d d itio n a l h e a lth ca re  co st p e r p a tie n t p e r y e a r 4  O n ly  8 %  o f IB S  p a tie n ts a n d  1 4 %  o f C IC  p a tie n ts a re  co mp le te ly  sa tisfie d  w ith  cu rre n t th e ra p ie s 5  ,6  U n p re d icta b le  e ffica cy , u n w a n te d  sid e  - e ffe cts, d ia rrh e a  “B o th  h e a lth ca re  p ro v id e rs (8 2 % ) a n d  p a tie n ts (7 0 % ) a g re e  th a t d ia rrh e a  is n o t a n  a cce p ta b le  tre a tme n t o u tco me ” 6  ¹S o a re s R L S  (2 0 1 4 ) Wo rld  J G a stro e n te ro l 2 0 :1 2 1 4 4  –  6 0 . 2  S u a re s N C  e t a l. (2 0 1 1 ) A m J G a stro e n te ro l 1 0 6  :1 5 8 2  - 9 2 . 3  C a i Q  e t a l. (2 0 1 4 ) J Me d  E co n o mics 1 7 : 1 4 8  - 5 8 . 4  D o sh i JA  e t a l. (2 0 1 4 ) J Ma n a g  C a re  S p e c P h a rm 2 0 : 3 8 2  - 9 0 . 5  In te rn a tio n a l F o u n d a tio n  fo r F u n ctio n a l G a stro in te stin a l D iso rd e rs h ttp s://iffg d .o rg /ima g e s/p d fs/IB S p a tie n ts.p d f . 6  H a rris L  e t a l. (2 0 1 7 ) G a stro e n te ro lo g y  1 5 2  (S u p p l 1 ): S  - 5 1 2 . A  la rg e , g ro w in g  a n d  u n me t me d ica l n e e d , IB S  is th e  mo st p re v a le n t fu n ctio n a l g a stro in te stin a l d iso rd e r (F G ID ) w o rld w id e  1  &  ch a ra cte rize d  b y  a b d o min a l p a in , b lo a tin g  &  co n stip a tio n

 



 

2 3  IB S  a n d  C o n stip a tio n  Ma rk e ts a re  G ro w in g  Mo re  th a n  2 x  g ro w th  in  4  y e a rs! U S  IB S  a n d  C o n stip a tio n  Ma rk e t 1  • D ig ita l a n d  D T C  ca mp a ig n s a re  e n h a n cin g  a w a re n e ss o f b o th  IB S  a n d  g u t h e a lth  • N e w  e n tra n ts a re  g ro w in g  th e  ma rk e t , n o t ca n n ib a lizin g  it 1  • O n ly  2 6 %  o f p a tie n ts a re  “v e ry  sa tisfie d ” w ith  cu rre n t F D A  a p p ro v e d  p re scrip tio n  me d ica tio n  2  • C u rre n t th e ra p ie s h a v e  n o t b e e n  sh o w n  to  e ffe ctiv e ly  a d d re ss th e  sy mp to ms o f p a in  a n d  b lo a tin g  • S ig n ifica n t g lo b a l ma rk e t o p p o rtu n ity  $ 2 .5 B  Ma rk e t G ro w th  D riv e rs 1 . IMS  H e a lth  A n a ly tics L in k  cu sto m re p o rt. (L a st a cce sse d , A u g u st 2 0 1 7 ). P o p u la tio n  e stima te s: U n ite d  N a tio n s P o p u la tio n  D iv isio n . D e p a rtme n t o f E co n o mic a n d  S o cia l A ffa irs. Wo rld  P o p u la tio n  P ro sp e cts: T h e  2 0 1 5  R e v isio n . (Ju ly  2 0 1 5 .); 2 . A me rica n  G a stro e n te ro lo g ica l A sso cia tio n . Irrita b le  B o w e l S y n d ro me  in  A me rica . A  S u rv e y  R e p o rt co n d u cte d  b y  A G A . (D e ce mb e r 2 0 1 5 ). (L a st a cce sse d  0 3 /1 9 /2 0 1 7 ).

 



 

2 4  D ire ctly  ta rg e tin g  a  micro b ia l ca u se  o f IB S  - C  sy mp to ms S Y N  - 0 1 0  is a  U n iq u e  A p p ro a ch  to  T re a tin g  IB S  - C  B isa co d y l E ry th ro my cin  P ru ca lo p rid e  S e n n a  L in a clo tid e  L u b ip ro sto n e  P le ca n a tid e  T e n a p a n o r Mira la x  S e n n a  T a rg e t a  C a u se  H y d ra te  th e  S to o l S timu la te  in te stin a l mo tility  S timu la te  in te stin a l w a te r in flu x  R e d u ce  in te stin a l me th a n e  S Y N  - 0 1 0  Mo v e  th e  Ma ss

 



 

2 5  • Me th a n e  p ro d u ctio n  (me th a n o g e n e sis) is u b iq u ito u s in  th e  h u ma n  in te stin e  a n d  is a lmo st e n tire ly  d u e  to  th e  micro o rg a n ism, M. smith ii • Me th a n e  p ro d u ctio n  in  th e  h u ma n  in te stin e  ca u se d  b y  M. smith ii h a s b e e n  sh o w n  to  ca u se  co n stip a tio n , p a in  a n d  b lo a tin g  1  • Mo d ifie d  - re le a se  fo rmu la tio n  o f lo v a sta tin  la cto n e  (S Y N  - 0 1 0 ) a cts a s a n  a n ti - me th a n o g e n  a n d  ma y  b e  o p tima l fo r re d u cin g  me th a n e  - p ro d u ctio n  b y  M. smith ii • S Y N  - 0 1 0  a cts in  th e  in te stin a l lu me n  to  in h ib it me th a n e  p ro d u ctio n  w ith  fe w  sy ste mic e ffe cts to  d a te  H o w  D o e s S Y N  - 0 1 0  Wo rk ? 1 . T ria n ta fy llo u  K  e t a l. (2 0 1 4 ) J N e u ro g a stro e n te ro l Mo til 2 0 : 3 1  - 4 0 . B a cte ria  A rch a e a  C a rb o h y d ra te  4 H  2  +  C O  2  C H  4  +  2 H  2  O

 



 

2 6  P ro a ctiv e ly  ta rg e tin g  a  ca u se  o f co n stip a tio n , p a in  a n d  b lo a tin g  in  IB S  - C  S Y N  - 0 1 0  Mo d ifie d  R e le a se  L o v a sta tin  L a cto n e  S Y N  - 0 1 0  ¹H u b e rt S  e t a l. (2 0 1 7 ) J P h a rm S ci 1 0 7 : 6 6 2  - 7 1  ²Mo ra le s W e t a l. (2 0 1 5 ) G a stro e n te ro lo g y  1 4 8  (S u p p l 1 ) :S  - 7 7 9  - 8 0 . S to ma ch  p H  1 .4  - 2 .0  D u o d e n u m p H  5 .9  - 6 .6  Je ju n u m p H  6 .6  - 7 .4  Ile u m p H  7 .3  - 7 .8  C e cu m p H  5 .6  - 5 .9  C o lo n  p H  5 .6  - 6 .8  O  O  H  O  O H  O  O  O  H  O  O H  O  O  O  H  O  O H  O  O  O  H  O  O H  O  O  O  H  O  O H  O  O  O  H  O  O H  O  M. smith ii B a cte ria  M. smith ii B a cte ria  M. smith ii o v e rg ro w th  B a cte ria l o v e rg ro w th  H  2  �  C H  4  H  2  �  C H  4  D e sig n e d  to  re d u ce  me th a n e  w ith o u t k illin g  micro b e s; limits micro b io me  d isru p tio n ² E n te ric p ro te ctio n  limits a cid  co n v e rsio n  o f la cto n e  to  β  - h y d ro x y a cid ¹

 



 

2 7  1 8 %  1 4 %  0 %  3 2 %  4 5 %  1 8 %  5 %  2 3 %  2 1 %  3 7 %  1 1 %  4 2 %  5 6 %  6 3 %  3 9 %  7 3 %  0 %  1 0 %  2 0 %  3 0 %  4 0 %  5 0 %  6 0 %  7 0 %  8 0 %  9 0 %  1 0 0 %  C S B M*  P A IN  O V E R A L L  (F D A ) B L O A T IN G  %  S u b je cts w ith  In d ica te d  R e sp o n se  P la ce b o  - Mo n th  1  R C T  S Y N -0 1 0  2 1  mg  - Mo n th  1  R C T  S Y N -0 1 0  4 2  mg  - Mo n th  1  R C T  S Y N -0 1 0  4 2  mg  - Mo n th s 2  &  3  E X T  5 2  5 1  5 1  5 1  2 2  2 2  1 9  1 9  1 9  2 2  1 9  2 2  2 2  2 2  2 2  S Y N  - 0 1 0  P h a se  2 a  C lin ica l O u tco me s * C S B M = co mp le te  sp o n ta n e o u s b o w e l mo v e me n t. C o lu mn s sh o w  n u mb e r o f p a tie n ts (n ) in  e a ch  g ro u p . S u b je cts co mp le tin g  th e  R C T  w e re  e li g ib  le  to  co n tin u e  in  th e  o p e n  - la b e l E X T  in  w h ich  a ll su b je cts re ce iv e d  S Y N  - 0 1 0  4 2  mg  • C S B M , a b d o min a l p a in  a n d  b lo a tin g  re sp o n se s w e re  v a ria b le  d u rin g  th e  v e ry  sh o rt 4  w e e k  - R C T  • S y mp to m R e sp o n se s imp ro v e d  a n d  p e rsiste d  in  p a tie n ts tre a te d  w ith  S Y N  - 0 1 0  4 2  mg  d u rin g  th e  8  - w e e k  E X T  • B lo a tin g  re sp o n se  is p a rticu la rly  co mp e llin g  a n d  a  k e y  d iffe re n tia to r • N o  se rio u s a d v e rse  e v e n ts a n d  v e ry  fe w  tre a tme n t e me rg e n t a d v e rse  e v e n ts re p o rte d  in  clin ica l tria ls • O n ly  1  ca se  o f d ia rrh e a  in  th e  e n tire  1 2  - w e e k  p e rio d  (u n re la te d  to  stu d y  d ru g ) A  mu ltice n te r, ra n d o mize d , co n tro lle d , d o u b le  - b lin d e d , 4  - w e e k  tria l (R C T ; so lid  b a rs) fo llo w e d  b y  a n  8  - w e e k  o p e n  - la b e l e x te n sio n  (E X T ; o p e n  b a rs)

 



 

2 8  C o  - fu n d e d , in v e stig a to r - sp o n so re d , P h a se  2 b  clin ica l stu d y  o f S Y N  - 0 1 0  R e se a rch  C o lla b o ra tio n  w ith  C e d a rs - S in a i C lin ic V isits B re a th  g a se s C y to k in e s in  p la sma  S to o l sa mp le s fo r micro b io me  - 1 4  1  1 4  2 8  4 2  5 6  7 0  8 4  D A Y  R a n d o mize  S cre e n  S cre e n in g  P re tre a tme n  t 1 2  - w e e k  T re a tme n t P e rio d  E O S  S Y N  - 0 1 0  4 2  mg  q .d . (n = 5 0 ) S Y N  - 0 1 0  2 1  mg  q .d . (n = 5 0 ) P la ce b o  q .d . (n = 5 0 ) • R e se a rch  to  b e  co n d u cte d  o u t o f th e  P ime n te l L a b o ra to ry  • P rima ry  e n d p o in t: ch a n g e  fro m b a se lin e  in  th e  w e e k ly  n u mb e r o f C S B Ms d u rin g  th e  1 2  - w e e k  tre a tme n t • S e co n d a ry  E n d p o in ts: ch a n g e s fro m b a se lin e  in  a b d o min a l p a in , b lo a tin g , sto o l fre q u e n cy  &  u se  o f re scu e  me d ica tio n  • D e te rmin e  o p tima l d o se  o f S Y N  - 0 1 0  fo r fu tu re  re g istra tio n  stu d ie s • E x p e cte d  in itia tio n  in  Q 4  2 0 1 8  • D a ta  re a d o u t e x p e cte d  in  2 H  2 0 1 9

 



 

2 9  P e n d in g  P a te n t A p p lica tio n s • F o rmu la tio n s • Me th o d s o f U se  in  S p e cific P a tie n t P o p u la tio n s • C lin ica l D o sin g  E x p ire s 2 0 3 5  P a te n te d  a n d  P e n d in g  Me th o d s o f T re a tme n t T re a t C o n stip a tio n  w ith  S Y N  - 0 1 0  in  S cre e n e d  P a tie n ts E x p ire s 2 0 3 4  P a te n te d  Me th o d s o f T re a tme n t B ro a d e st In d ica tio n  E x p ire s 2 0 2 3  E x te n siv e  p a te n t p o rtfo lio , mu ltip le  p ro te ctio n  stra te g ie s S Y N  - 0 1 0  P a te n t P o sitio n  ¹P rin cip a l in te lle ctu a l p ro p e rty  lice n se d  fro m C e d a rs - S in a i Me d ica l C e n te r (L o s A n g e le s, C A ) ~ 6 0  G ra n te d  P a te n ts a n d  ~ 2 5  P e n d in g  A p p lica tio n s (U S  &  In te rn a tio n a l)

 



 

S Y N  - 0 2 0

 



 

3 1  In te stin a l A lk a lin e  P h o sp h a ta se  (IA P ) • IA P  is a n  e n d o g e n o u s e n zy me  th a t is p ro d u ce d  in  th e  sma ll in te stin e  • IA P  ma in ta in s G I h o me o sta sis 1 ,2  • D e to x ifie s in fla mma to ry  me d ia to rs 3  • T ig h te n s th e  g u t b a rrie r to  mitig a te  “le a k y  g u t” 4  • R e d u ce s sy ste mic tra n slo ca tio n  o f e n d o to x in  a n d  b a cte ria  5  • P ro mo te s th e  g ro w th  o f co mme n sa l b a cte ria  fo r a  h e a lth y  g u t micro b io me  6  • T h e  clin ica l a p p lica tio n  o f a n  o ra l IA P  d ru g  h a s b e e n  limite d  b y  ma n u fa ctu rin g  co n stra in ts • cIA P  is e x tra cte d  fro m ca lf in te stin e s a n d  co sts u p  to  $ 1 0 ,0 0 0 /g m 7  • R e co mb in a n t ma n u fa ctu rin g  p la tfo rms p ro d u ce  v e ry  lo w  y ie ld s (1 0  - 5 0 0  mg /L ) 7 ,8 ,9 ,1 0 ,1 1  • S y n th e tic B io lo g ics h a s o v e rco me  ma n u fa ctu rin g  h u rd le s fo r co mme rcia liza tio n  • D e v e lo p e d  sta b le  ce ll lin e s th a t e x p re ss 3  g m/L  • D e v e lo p e d  n o v e l ta b le t fo rmu la tio n s w ith  d iffe re n t re le a se  p ro file s • C u rre n tly  p la n n in g  to  p u rsu e  th re e  le a d  in d ica tio n s –  IN D  filin g  e x p e cte d  Q 4  2 0 1 9  • E n te ro co litis a sso cia te d  w ith  ra d ia tio n  th e ra p y  fo r ca n ce r • E n te ro co litis a sso cia te d  w ith  ch e ck p o in t in h ib ito r th e ra p y  fo r ca n ce r • Micro sco p ic co litis 1  B ilsk i J e t a l. (2 0 1 7 ) H in d a w i , Me d ia to rs o f In fla mma tio n , A rticle  ID  9 0 7 4 6 0 1 ; 2  E sta k i M. (2 0 1 4 ), Wo rld  J G a stro e n te ro l, N o v e mb e r 1 4 ; 2 0 (4 2 ): 1 5 6 5 0  - 1 5 6 5 6 ; 3  C h e n  K T  e t a l. (2 0 1 0 ) A m J P h y sio l G a stro in te st L iv e r P h y sio l 2 9 9 : G 4 6 7  –  G 4 7 5 ; 4  L iu  W. e t a l. (2 0 1 6 ) J A m C o ll S u rg . V o lu me  2 2 2 , Issu e  6 ; 5  Ma rtin e z - Mo y a  P  e t a l. (2 0 1 2 ) P h a rma co lo g ica l
R e se a rch  6 6 , 1 4 4  –  1 5 3  6  Ma lo  MS . e t a l. (2 0 1 0 ) G u t, 5 9 :1 4 7 6 ; 7  h ttp s://w w w .sig ma a ld rich .co m/ca ta lo g /p ro d u ct/sig ma /p 0 1 1 4 ?la n g = e n & re g io n = U S ; 8  N a m JH  e t a l. (2 0 0 7 ) B io te ch n o l. P ro g ., 2 3 , 6 5 2  - 6 6 0 ; 9  C h e n  Y H  e t a l. (2 0 0 4 ) P ro te in  E x p re ssio n  a n d  P u rifica tio n  3 6 , 9 0  –  9 9 ; 1 0  A ld a g  e t a l. (2 0 1 1 ) B MC  B io te ch n o lo g y , 1 1 :1 1 ; 1 1  F ish e r S . e t a l. (2 0 1 2 ) B io te ch n o lo g y  a n d  B io e n g in e e rin g , V o l. 1 0 9 , N o . 9 .

 



 

3 2  • R a d ia tio n  is u se d  in  5 0 %  o f ca n ce r p a tie n ts a n d  h a s a  ro le  in  2 5 %  o f cu re s 1  • P e lv ic a n d  a b d o min a l irra d ia tio n  is u se d  > 3 0 0 ,0 0 0  time s a n n u a lly  in  U S  • 6 0  - 8 0 %  o f ra d ia tio n  - tre a te d  p a tie n ts su ffe r a cu te  b o w e l to x icity  1  • E stima te d  th a t 2 0  - 5 0 %  o f su rv iv o rs p ro g re ss to  ch ro n ic e n te ro p a th y  • S ig n ifica n t u n me t n e e d  fo r b o th  a cu te  (in fla mma to ry ) a n d  ch ro n ic (fib ro sin g ) sy n d ro me s • P o te n tia l C lin ica l T ria l C o n ce p ts • P h a se  1  - sin g le  &  mu ltip le  a sce n d in g  d o se  stu d ie s in  h e a lth y  v o lu n te e rs • P h a se  2  - d o se  - ra n g in g  stu d y  in  su b je cts tre a te d  w ith  ra d ia tio n  fo r p e lv ic a n d  a b d o min a l ca n ce rs • P h a se  3  - stu d y  in  su b je cts tre a te d  w ith  ra d ia tio n  fo r p e lv ic a n d  a b d o min a l ca n ce rs R a d ia tio n  th e ra p y  se co n d a ry  to  ca n ce r th e ra p y  S Y N  - 0 2 0  P o te n tia l In d ica tio n  3 2  1  H a u e r - Je n se n  M e t a l. (2 0 1 4 ) N a t R e v  G a stro e n te ro l H e p a to l , 1 1 (8 ): 4 7 0  –  4 7 9 .

 



 

In v e stme n t O p p o rtu n ity

 



 

3 4  S tra te g ic P rio ritie s • A n n o u n ce d  k e y  p a rtn e rsh ip  w ith  C e d a rs - S in a i Me d ica l C e n te r to  a d v a n ce  S Y N  - 0 1 0  • E n d  o f P h a se  2  Me e tin g  w ith  F D A  in  Q 3  2 0 1 8  to  so lid ify  P h a se  3  clin ica l p ro g ra m fo r S Y N  - 0 0 4  • E sta b lish  co st - e ffe ctiv e  d e v e lo p me n t p a th w a y  fo r e x p a n sio n  in d ica tio n  fo r S Y N  - 0 0 4  in  sp e cia lty  p a tie n t p o p u la tio n  • A d v a n cin g  stra te g ic p a rtn e rsh ip  o p p o rtu n itie s in  su p p o rt o f d e v e lo p me n t p ip e lin e  • F a v o ra b le  ma rk e t - a cce ss p o in ts a n d  d e v e lo p me n t o p p o rtu n itie s in  C h in a  • R e ce n t re g u la to ry  re fo rm in te n d e d  to  ra ise  C h in a ’s d ru g  re g u la tio n s to  in te rn a tio n a l sta n d a rd s • C h in a  N a tio n a l D ru g  A d min istra tio n  (C N D A ) n o w  re q u ire s sin g le  P h a se  3  clin ica l p ro g ra m fo r ma rk e tin g  a p p ro v a l • P o te n tia l to  b u ild  a n d  e x p a n d  fra n ch ise  o f p re v e n ta tiv e  p ro d u cts • C a p ita l C o n sid e ra tio n s • C o n tin u e  to  p rio ritize  n o n  - d ilu tiv e  fo rms o f ca p ita l • F in a n cia l ste w a rd sh ip  re ma in s a  to p  p rio rity  • In v e stme n t in  h ig h  - imp a ct clin ica l o p p o rtu n itie s F o cu s o n  e x e cu tio n  a n d  g ro w in g  sh a re h o ld e r v a lu e

 



 

3 5  F in a n cia l S n a p sh o t S y n th e tic B io lo g ics, In c. C a p ita liza tio n  T a b le  O cto b e r 1 , 2 0 1 8  C o mmo n  S h a re s O u tsta n d in g  7 ,2 0 8 ,3 2 0  S to ck  O p tio n s Issu e d  (2 0 0 7  &  2 0 1 0  P la n s) 1  3 4 7 ,7 6 5  (4 .8 % ) T o ta l O u tsta n d in g  Wa rra n ts 2  9 1 5 ,8 5 2  (1 2 .7 % ) C o mmo n  S h a re s fo r F u tu re  G ra n ts 6 7 0 ,6 7 4  (9 .3 % ) S e rie s A  P re fe rre d  S h a re s 3  6 3 4 ,2 9 1  (8 .8 % ) T o ta l R e se rv e d  C o mmo n  S h a re s 2 ,5 6 9 ,2 1 2  (3 5 .6 % ) R e ma in in g  Ma ste r C o mmo n  S to ck  R e se rv e  1 9 0 ,2 2 2 ,4 6 8  T o ta l C o mmo n  S h a re s A u th o rize d  2 0 0 ,0 0 0 ,0 0 0  T re a su ry  S h a re s 2 ,3 2 8  * O n  a  p ro  fo rma  a s a d ju ste d  b a sis to  g iv e  e ffe ct to  th e  issu a n ce  o f 3 ,4 8 5 ,4 8 3  sh a re s o f co mmo n  sto ck  fo r w h ich  w e  re ce iv e d  n e  t p  ro ce e d s o f $ 1 1 .8 6  millio n  fro m Ju ly  1 , 2 0 1 8  th ro u g h  O cto b e r 1 , 2 0 1 8  1  A s o f 0 6 /3 0 /2 0 1 8  w e ig h te d  a v e ra g e  e x e rcise  p rice  is $ 5 4 .2 5  2  A s o f 0 6 /3 0 /2 0 1 8  w e ig h te d  a v e ra g e  e x e rcise  p rice  is $ 5 2 .5 0  3  S e rie s A  P re fe rre d  S h a re s a ccru e  a  2 %  d iv id e n d ; co n v e rsio n  is $ 1 8 .5 5  4  S h a re s b a se d  o n  la te st S E C  filin g s S ig n ifica n t S h a re h o ld e rs 4  T h e  V a n g u a rd  G ro u p  1 3 3 ,4 7 1  (2 .5 % ) MS D  C a p ita l 1 1 7 ,6 6 9  (1 .6 3 % ) Willia m B la ir In v e stme n t Ma n a g e me n t 6 3 ,2 9 0  (~ 1 % ) 6 8 3  C a p ita l Ma n a g e me n t 4 2 ,8 5 7  (~ 1 % ) C u rre n t S Y N  S n a p sh o t T ick e r/E x ch a n g e  S Y N  / N Y S E  A me rica n  O ffe rin g  S ize  $ 2 0  millio n  w ith  1 5 %  o v e r - a llo tme n t o p tio n  C a sh  (a s o f 6 /3 0 /2 0 1 8  +
A T M) *  $ 1 8 .8 6  millio n  A v e ra g e  D a ily  V o lu me  (3  mo n th ) 3 4 7 ,0 0 0  H e a d q u a rte rs R o ck v ille , MD  U se  o f P ro ce e d s T o  p ro v id e  fu n d in g  fo r ma n u fa ctu rin g  sca le  - u p  a ctiv itie s to  p ro g re ss S Y N  - 0 0 4  to w a rd s P h a se  3  (b ro a d  in d ica tio n ) a n d /o r in itia te  a  P h a se  1 /2  (sp e cia lty  p o p u la tio n ) clin ica l tria l(s) ~ $ 5 .0  –  $ 7 .0  millio n  P re clin ica l d e v e lo p me n t a n d  re la te d  ma n u fa ctu rin g  a ctiv itie s in  p re p a ra tio n  fo r IN D  filin g  a n d  P h a se  1  clin ica l tria l fo r S Y N  - 0 2 0  clin ica l p ro g ra m ~ $ 7 .5  millio n  Wo rk in g  ca p ita l a n d  g e n e ra l co rp o ra te  p u rp o se s in clu d in g  R & D , ca p ita l e x p e n d itu re s, a d min istra tiv e  e x p e n se s a n d  a cco u n ts, lice n sin g  o r a cq u irin g  IP  a n d  clin ica l tria ls o f o th e r p ro d u ct ca n d id a te s

 



 

A P P E N D IX

 



 

S Y N  - 0 0 4  (rib a x a ma se ) E x p a n sio n  P ro g ra ms

 



 

3 8  • S Y N  - 0 0 7 : n e w  o ra l fo rmu la tio n  o f rib a x a ma se  fo r co  - a d min istra tio n  w ith  o ra l β  - la cta m a n tib io tics • N o v e l fo rmu la tio n  d id  n o t a lte r sy ste mic P K  o f o ra l a mo x icillin  in  p ig s¹ a n d  d o g s • P re se rv e d  in te stin a l micro b io me  a n d  su p p re sse d  A MR  g e n e s in  p ig s a n d  d o g s • S Y N  - 0 0 6 : o ra l ca rb a p e n e ma se  to  p re v e n t d y sb io sis, C D I a n d  A MR  ca u se d  b y  e x cre tio n  o f IV  ca rb a p e n e m a n tib io tics in to  th e  in te stin e  ² • D e g ra d e d  me ro p e n e m in  th e  G I tra ct o f fistu la te d  d o g s w ith o u t a lte rin g  th e  p h a rma co k in e tics o f IV  me ro p e n e m³ • P re se rv e d  in te stin a l micro b io me  a n d  su p p re sse d  e me rg e n ce  o f A MR  g e n e s in  p ig s tre a te d  w ith  IV  e rta p e n e m w ith o u t a lte rin g  e rta p e n e m p h a rma co k in e tics A d min istra tio n  w ith  o ra l a n tib io tics, d e g ra d a tio n  o f ca rb a p e n e ms S Y N  - 0 0 4  (rib a x a ma se ) F ra n ch ise  P ro g ra ms 3 8  ¹C o n n e lly  S  e t a l. (2 0 1 7 ) ID We e k  2 0 1 7 , S a n  D ie g o , C A . ²A  re ce n t me ta  - a n a ly sis th a t fo u n d  ca rb a p e n e ms w e re  a sso cia te d  w ith  mo re  C D Is th a n  a ll o th e r a n tib io tics e x ce p t clin d a my cin  V a rd a k a s K Z  e t a l. (2 0 1 6 ) In t J A n timicro b  A g e n ts 4 8 : 1  - 1 0 . ³K a le k o  M e t a l. (2 0 1 7 ) ID We e k  2 0 1 7 , S a n  D ie g o , C A .

 



 

3 9  D y sb io sis C u rre n t la n d sca p e  fo r C D I p re v e n tio n  a n d  tre a tme n t S Y N  - 0 0 4  (rib a x a ma se ) C o mp e titiv e  D iffe re n tia tio n  In fe ctio n  (e .g . L R T I) A n tib io tic T re a tme n t &  Ma n a g e me n t R e cu rre n ce  T ra n smissio n  C . d ifficile  co lo n iza tio n  b lo o m a n d  to x ig e n e sis ¹C o ch ra n e  D a ta b a se  o f p ro b io tic - tre a te d  p a tie n ts d id  n o t sh o w  a  re d u ctio n  in  C D I b a se d  o n  d e te ctio n  o f C . d ifficile  in  th e  sto o l. G o ld e n b e rg  JZ  e t a l. (2 0 1 7 ) C o ch ra n e  D a ta b a se  S y st R e v . 1 2 : C D 0 0 6 0 9 5 . d o i : 1 0 .1 0 0 2 /1 4 6 5 1 8 5 8  C D I A MR  Z in p la v a  ™  ( b e zlo to x u ma b  ) Micro b io ta  re sto ra tio n  (F MT , p ro b io tics¹, S E R  - 1 0 9 , R B X 2 6 6 0 ) V a n co my cin , me tro n id a zo le  D ificid  ®  (fid a x o micin ) C . d ifficile  v a ccin e  (P F  - 0 6 4 2 5 0 9 0 ) A d so rb e n ts (D A V 1 3 2 )

 



 

4 0  D y sb io sis U n iq u e  p re v e n ta tiv e  a g e n t re d u ce s n e e d  fo r o th e r p ro d u cts S Y N  - 0 0 4  (rib a x a ma se ) C o mp e titiv e  D iffe re n tia tio n  In fe ctio n  (e .g . L R T I) A n tib io tic T re a tme n t &  Ma n a g e me n t R e cu rre n ce  T ra n smissio n  ¹C o ch ra n e  D a ta b a se  o f p ro b io tic - tre a te d  p a tie n ts d id  n o t sh o w  a  re d u ctio n  in  C D I b a se d  o n  d e te ctio n  o f C . d ifficile  in  th e  sto o l. G o ld e n b e rg  JZ  e t a l. (2 0 1 7 ) C o ch ra n e  D a ta b a se  S y st R e v . 1 2 : C D 0 0 6 0 9 5 . d o i : 1 0 .1 0 0 2 /1 4 6 5 1 8 5 8  C D I A MR  x  S imp le  x  R e lia b le  x  P  o in t - o f - C a re  x  P re v e n ta tiv e  S Y N  - 0 0 4

 



 

4 1  S Y N  - 0 0 4  D e v e lo p me n t: C o st - B e n e fit A n a ly sis B ro a d  In d ica tio n  E stima te d  C lin ica l T ria l S ize  (n ) E stima te d  V a lu e  C u rre n t p ro p o se d  P h a se  3  E n d p o in t: C D I re d u ctio n  In cid e n ce  ra te : 3  - 4 %  U S D  $ 8 0  - 1 0 0 M P h a se  3  P a rtn e rsh ip /F u n d in g  D e p e n d e n t N a rro w  In d ica tio n  3 ,0 0 0  - 4 ,0 0 0  8 0 0  - 1 ,0 0 0  2 0 0  - 5 0 0  E x p a n d e d  In d ica tio n  P re v e n tio n  o f a cu te  g ra ft - v e rsu s - h o st d ise a se  (a G V H D ) in  a llo g e n e ic h e ma to p o ie tic ce ll tra n sp la n t (H C T ) p a tie n ts In cid e n ce  ra te : 4 0  - 6 0 %  1  F a ilu re  ra te  o f sta n d a rd  o f ca re : ≥ 5 0 %  2  U S D  ~ $ 5 M P h a se  1 /2  S e e k  O rp h a n  D ru g  In d ica tio n  1  S u n g  A D  e t a l. (2 0 1 3 ) S te m C e ll T ra n sp la n t Me d  2  :2 5  - 3 2 . ²T h e  h ig h  in cid e n ce  a n d  a b se n ce  o f e ffe ctiv e  th e ra p ie s p re clu d e  th e  a rg u me n t th a t it is ch e a p e r to  w a it fo r p a tie n ts to  d e v e lo p  a G V H D  th e n  tre a t th e  d ise a se  (a  co mmo n  re b u tta l w h e n  d iscu ssin g  C D I p re v e n tio n ).

 



 

4 2  • P a tie n ts w ith  a  h e ma to lo g ic d iso rd e r h a v e  th e ir d ise a se d  ce lls re mo v e d  o r d e stro y e d  a n d  re p la ce d  b y  h e a lth y  h e ma to p o ie tic ste m ce lls ( H S C s ) fro m a  re la te d  o r u n re la te d  d o n o r • D o n o r H S C s ma y  b e  d e riv e d  fro m b o n e  ma rro w , p e rip h e ra l b lo o d  o r u mb ilica l co rd  b lo o d  • H L A  ma tch in g  is re q u ire d  to  min imize  g ra ft - v s - h o st d ise a se  ( G V H D  )¹ • A n  e stima te d  8 ,5 3 9  a llo g e n e ic H C T  p ro ce d u re s w e re  co n d u cte d  in  th e  U S A  in  2 0 1 6 ² (~ 4 ,5 0 0  in  C h in a )³ • H C T  ra te s co n tin u e  to  rise  w o rld w id e  • 8 0  - 9 0 %  o f a llo g e n e ic H C T  re cip ie n ts w ill b e  tre a te d  w ith  IV  β  - la cta m a n tib io tics A llo g e n e ic H e ma to p o ie tic C e ll T ra n sp la n ta tio n  (H C T ) ¹ A n  id e n tica l ma tch  is o n ly  fo u n d  fo r 1 5  - 3 0 %  o f a llo g e n e ic H C T  re cip ie n ts. ²D ’S o u za  A , F re th a m C . C u rre n t u se  a n d  o u tco me  o f h e ma to p o ie tic ste m ce ll tra n sp la n ta tio n : C IMB T R  su mma ry  a n d  slid e s, 2 0 1 7 . A v a ila b le  a t h ttp ://w w w .cimb tr.o rg  . ³X u  L  - P  e t a l. (2 0 1 7 ) B o n e  Ma rro w  T ra n sp la n t 5 2 : 1 5 1 2  - 8  Ima g e  cre d it: h ttp ://w w w .b o n e ma rro w mx .co m/a llo g e n e ic - b o n e  - ma rro w  - tra n sp la n t/

 



 

4 3  A llo g e n e ic H C T  a n d  C ritica l A d v e rse  O u tco me s ¹ a G V H D  first - lin e  (ste ro id ) th e ra p y  fa ils in  ≥ 5 0 %  p a tie n ts a n d  o v e ra ll 2  - y e a r su rv iv a l fo r p a tie n ts w ith  ste ro id  re fra cto ry  a G V H D  is a  s lo w  a s 2 0 %  ² V R E  b a cte re mia  h a s e x tre me ly  h ig h  mo rta lity  (8 8 % ) in  a llo g e n e ic H C T  re cip ie n ts; E n te ro co cca l d o min a tio n  co n fe rs a  9  - fo ld  in cre a se d  risk  o f V R E  b a cte re mia  ³ V R E  co lo n iza tio n  a t o r a fte r H C T  is a sso cia te d  w ith  in cre a se d  risk  o f mo rta lity  re g a rd le ss o f ca u se  o f d e a th  ⁴ C D I is co mmo n ly  mild  - to  - mo d e ra te  in  a llo g e n e ic H C T  re cip ie n ts; h o w e v e r, se v e re  C D I is a sso cia te d  w ith  in cre a se d  risk  o f G V H D  a n d  mo  rta lity  P re p a ra tio n  E n g ra ftme n t - 1 0  H C T  1 4  3 0  D a y s R e la tiv e  to  H C T  1 0 0  P ro p h y la x is L e v o flo x a cin  Me tro n id a zo le  R ifa x imin  A cu te  G V H D  (4 0  - 6 0 % ) P o st - E n g ra ftme n t F irst L in e  P ip e ra cillin / T a zo  C e fe p ime  C a rb a p e n e m (C N ) S e co n d  L in e  C a rb a p e n e m V a n co my cin  A min o g ly co sid e s C h e mo th e ra p y  ±  WB  R a d ia tio n  ±  T  - ce ll �  C D I (1 0  - 3 0 % ) R e cu rre n t C D I (2 0  - 3 0 % ) V R E  B a cte re mia  (6  - 1 6 % ) P re  - E n g ra ft 1 0 .6 %  1 0 0  d a y  4 0  - 7 0 %  3  - y e a r V R E  N e w  C o lo n iza tio n  (~ 4 0 % ) � �  G u t b a rrie r fu n ctio n  � �  Micro b io me  d iv e rsity  C o n d itio n in g  A n tib io tics G I E ffe cts B ro a d  sp e ctru m (a n ti - a n a e ro b ic) β  - la cta m a n tib io tics �  L o ss o f g u t C lo strid ia le s, o v e rg ro w th  b y  E n te ro co cci �  In cre a se d  a G V H D , V R E  b a cte re mia , C D I, mo rta lity

 



 

4 4  • R a tio n a le  fo r P rima ry  E n d p o in t • D e cre a se d  micro b io me  d iv e rsity  d u e  to  IV  β  - la cta m a n tib io tics is stro n g ly  a sso cia te d  w ith  a G V H D  ¹ �  a G V H D  o ccu rs in  4 0  - 6 0 %  o f a llo g e n e ic H C T  re cip ie n ts • P re v e n tio n  o f a G V H D  in  a llo g e n e ic H C T  re cip ie n ts is critica l to  p a tie n t o u tco me s a n d  su rv iv a l² �  F irst - lin e  a G V H D  th e ra p ie s (ste ro id s) fa il in  ≥ 5 0 %  o f p a tie n ts re su ltin g  in  v e ry  p o o r o v e ra ll su rv iv a l • R a tio n a le  fo r S e co n d a ry  E n d p o in ts • R e d u ce d  micro b io me  d iv e rsity  e n a b le s V R E  co lo n iza tio n  , in cre a se s fa ta l V R E  b a cte re mia  ³ a n d  C D I ⁴ • C lin ica l T ria l C o n ce p ts • P h a se  1 /2  stu d y  to  e v a lu a te  S Y N  - 0 0 4  P K , sa fe ty  a n d  micro b io me  p ro te ctio n  in  a llo g e n e ic H C T  re cip ie n t �  1  ƒ  E n d p o in t lik e ly  se ru m P K  S Y N  - 0 0 4 , a n tib io tic in  a llo g e n e ic H C T  re cip ie n ts �  2  ƒ  E n d p o in t ch a n g e s in  sto o l micro b io me  (in cl. V R E  co lo n iza tio n ), a G V H D  a t d a y  1 0 0  in  a llo g e n e ic H C T  re cip ie n ts • P h a se  3  stu d y  o f S Y N  - 0 0 4  to  p re v e n t a G V H D  �  1  ƒ  E n d p o in t lik e ly  a G V H D  - fre e  su rv iv a l in  a llo g e n e ic H C T  re cip ie n ts �  2  ƒ  E n d p o in ts ma y  in clu d e  re d u ce d  V R E  co lo n iza tio n  , V R E  b a cte re mia  , C D I P re v e n tio n  o f a G V H D  in  a llo g e n e ic H C T  re cip ie n ts S Y N  - 0 0 4  (rib a x a ma se ) In d ica tio n  E x p a n sio n  C o n ce p t 4 4  ¹S h o n o  Y  e t a l. (2 0 1 6 ) S ci T ra n sl Me d  8 : 3 3 9 ra 7 1 . ²T h e  h ig h  in cid e n ce  a n d  a b se n ce  o f e ffe ctiv e  th e ra p ie s p re clu d e  th e  a rg u me n t th a t it is ch e a p e r to  w a it fo r p a tie n ts to  d e v e lo p  a G V H D  th e n  tre a t th e
d ise a se  (a  co mmo n  re b u tta l w h e n  d iscu ssin g  C D I p re v e n tio n ). ³T a u r Y  e t a l. (2 0 1 2 ) C lin  In fe ct D is 5 5 : 9 0 5  - 1 4 . ⁴D u b b e rk e  E R  e t a l. (2 0 1 0 ) C lin  T ra n sp la n t 2 4 : 1 9 2  - 8

 



 

4 5  C lin ica l C o n sid e ra tio n s in  A llo g e n e ic H C T  P a ra me te r D e ta ils In itia l Q u e rie s, C o mme n ts P a tie n t H e ma to lo g ica l ma lig n a n cie s (e .g . A L L , A ML ) My e lo p ro life ra tiv e  n e o p la sms (e .g . C ML ) O n ly  a d u lts? E x clu d e  n o n  - ma lig n a n t (a p la stic a n e mia , th a la sse mia )? D o n o r ty p e  Ma tch e d  re la te d  d o n o r ( MR D  ); u n re la te d  d o n o r ( U R D  ) In clu d e  b o th ? A p p ro p ria te  H L A  ma tch in g ? H S C  ty p e  B o n e  ma rro w ; p e rip h e ra l b lo o d  E x clu d e  u mb ilica l co rd  b lo o d ? C o n d itio n in g  R e g ime n  My e lo a b la tiv e  R e d u ce d  in te n sity  In te r - site  v a ria b ility  in  re g ime n s? T  - ce ll d e p le tio n ? Imp a ct o n  g u t p e rme a b ility  a n d  S Y N  - 0 0 4  a b so rp tio n  A n tib io tic U se  P ro p h y la x is N e u tro p e n ic F e v e r In te r - site  p ro p h y la x is v a ria tio n s? R ifa x imin  fa r le ss micro b io me  imp a ct th a n  le v o flo x a cin . P IP /T A Z O , ce fe p ime  a re  1  st lin e  in  th e  U S  a n d  E U ; ca rb a p e n e ms first - lin e  in  C h in a . C e fe p ime  le ss imp a ctfu l d u e  to  lo w e r a ctiv ity  a g a in st a n a e ro b e s?² a G V H D  A ll (4 0  - 6 0 %  o f a llo g e n e ic H C T  p a tie n ts) S k in  (8 1 %  o f a G V H D  ca se s) G I (5 4 %  o f a G V H D  ca se s) L iv e r (5 0 %  o f a G V H D  ca se s) E v a lu a te  a ll fo rms o f a G V H D  o r ju st G I (p rima ry  ca u se  o f G V H D  mo rta lity )? E v a lu a te  a ll S ta g e s o f a G V H D  o r S ta g e  2  - 4  o n ly ? Mo rta lity  (1 0 0  d a y s) C O D  (d o n o r ty p e ; %  d e a th s) D ise a se  re la p se  (MR D  2 9 % , U R D  2 3 % ) In fe ctio n  (MR D  1 6 % , U R D  1 8 % ) a G V H D  (MR D  9 % , U R D  1 0 % ) E v a lu a te  a ll - ca u se  mo rta lity , n o n  - re la p se  mo rta lity  a n d /o r G V H D
mo rta lity ? L o n g e r fo llo w  - u p  th a n  1 0 0  d a y s? Micro b io me  me a su re s D iv e rsity , E n te ro co cca l d o min a tio n , V R E  co lo n iza tio n , b a cte re mia , C D I, u rin a ry  3  - in o sity l su lfa te  ( 3  - IS  )¹ T imin g  a n d  ty p e  o f me a su re me n ts/e n d p o in ts?³ F D A  a cce p ta b ility ? ¹3  - IS  u rin a ry  le v e ls co rre la te  w ith  fe ca l le v e ls o f co mme n sa l C lo strid ia le s a n d  a re  in v e rse ly  co rre la te d  w ith  fe ca l le v e ls o f E n te ro co cci. L o w  le v e ls o f 3  - IS  p o st - H C T  h a v e  b e e n  a sso cia te d  w ith  in cre a se d  n o n  - re la p se  mo rta lity , p re d o min a n tly  d u e  to  G I G V H D  [We b e r D  e t a l. (2 0 1 5 ) B lo o d  1 2 6 : 1 7 2 3  - 8 ]. ²S h o n o  Y  e t a l. (2 0 1 6 ) S ci T ra n sl Me d  8 : 3 3 9 ra 7 1 . ³F irst 1 0  d a y s a fte r a llo g e n e ic H C T  a re  mo st critica l w ith  re g a rd  to  micro b io ta  e ffe cts o n  p a tie n ts’ o u tco me  p o st - tra n s p la n t [We b e r D  e t a l. (2 0 1 8 ) C lin  In fe ct D is d o i : 1 0 .1 0 9 3 /cid /ciy 7 1 1  ]

 


