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Telomerase	
  

•  Telomerase	
  is	
  a	
  ribonucleoprotein	
  complex	
  that	
  is	
  responsible	
  for	
  
adding	
  TTAGGG	
  repeats	
  onto	
  the	
  3’	
  ends	
  of	
  chromosomes.	
  

•  The	
  majority	
  of	
  malignant	
  tumors	
  express	
  telomerase	
  activity,	
  
whereas	
  telomerase	
  is	
  strongly	
  repressed	
  in	
  most	
  normal	
  
somatic	
  tissues.	
  

•  Telomerase	
  may	
  be	
  a	
  plausible	
  target	
  for	
  cancer	
  diagnosis	
  and	
  
therapy.	
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Clinical	
  Trial	
  of	
  Telomelysin	
  in	
  the	
  U.S.	
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n Safety	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Telomelysin	
  was	
  well	
  tolerated	
  (up	
  to	
  5	
  x	
  1012	
  vp).	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Most	
  Adverse	
  Events	
  were	
  mild	
  to	
  moderate.	
  
n Pharmacokinetics	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Measurable	
  levels	
  in	
  plasma	
  after	
  1	
  –	
  3	
  hours.	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Virus	
  shedding	
  was	
  evident	
  at	
  7	
  and	
  14	
  days	
  after	
  treatment.	
  
n Clinical	
  Benefit	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Indication	
  of	
  reduction	
  in	
  treated	
  tumor	
  in	
  some	
  patients.	
  

Nemunaitis	
  et	
  al.,	
  Mol.	
  Ther.,	
  18:	
  429-­‐34,	
  2010	
 



n  Our	
  Clinical	
  Proposal �

Telomelysin	
  and	
  Radiotherapy	
  
for	
  Esophageal	
  Cancer	
  	
  



Synergistic	
  Effect	
  of	
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  and	
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  Radiation	
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Telomelysin	
  Kills	
  CD133+	
  Human	
  Cancer	
  Stem	
  Cells	
  (CSC)	
   �
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l Cancer	
  stem	
  cells	
  (CSC)	
  remains	
  
dormant,	
  evading	
  chemotherapy	
  or	
  
radiation	
  treatments. �

(Yano	
  et	
  al,	
  Clin	
  Cancer	
  Res,	
  19:	
  6495-­‐6505,	
  2013	
  )	
  

l Virus	
  promotes	
  the	
  cell	
  cycle	
  progression	
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  its	
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  targets	
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Ø Telomelysin sensitizes human CSCs to the conventional therapies such as chemotherapy and 
radiotherapy. 
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Rationale	
  for	
  Telomelysin	
  with	
  Radiotherapy	
  for	
  Esophageal	
  Cancer	
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Clinical	
  Protocol	
  of	
  Telomelysin	
  with	
  Radiotherapy	
  

“Investigator-­‐driven	
  clinical	
  research	
  of	
  Telomelysin	
  in	
  combination	
  with	
  radiotherapy	
  
for	
  head	
  and	
  neck	
  cancer	
  and	
  thoracic	
  malignancies.”	
  	
  

Okayama	
  University	
  Hospital	
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Endoscopic	
  Injection	
  of	
  Telomelysin	
  in	
  Esophageal	
  Cancer	
  Patients	
  



Clinical	
  Protocol	
  of	
  Telomelysin	
  with	
  Radiotherapy	
  

“Investigator-­‐driven	
  clinical	
  research	
  of	
  Telomelysin	
  in	
  combination	
  with	
  radiotherapy	
  
for	
  head	
  and	
  neck	
  cancer	
  and	
  thoracic	
  malignancies.”	
  	
  

Okayama	
  University	
  Hospital	
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Patient	
  Characteristics	


Dose	
 Case	
 Age	
 M/F	
 Histology	
 Location	
 TNM	
 Stage	
 Prior	
  Therapy	
 Injection	
  
Route	


Cohort	
  
1x1010	
  vp	
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 82	
 F	
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  ca	
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  0-­‐IIb	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


002	
 85	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
MtLt,	
  0-­‐IIb	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


003	
   92	
   F	
   Squamous	
  cell	
  ca	
   Esophagus,	
  
LtMtAe,	
  
Type	
  2	


cT3N0M0	
 cStage	
  II	
 None	
 Endoscopy	


004	
 68	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Ut,	
  Type	
  3	


cT4(#106rec
R)N1Mo	


cStage	
  IVa	
 Chemotherapy	
  
(DCF)	


Endoscopy	


005	
  
	


79	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
MtLtUt,	
  
Type	
  3	


cT3N2M0	
 cStage	
  III	
 Chemotherapy	
  
(FP)	


Endoscopy	


006	
 88	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Lt,	
  0-­‐IIa	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


007	
 53	
 F	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Ut,	
  Type	
  2	
  	


cT2N1(#106	
  
recR)M0	
  	


cStage	
  II	
 None	
 Endoscopy	


Dose	
 Case	
 Age	
 M/F	
 Histology	
 Location	
 TNM	
 Stage	
 Prior	
  Therapy	
 Injection	
  
Route	


Cohort	
  
1x1010	
  vp	


001	
 82	
 F	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Lt,	
  0-­‐IIb	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


002	
 85	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
MtLt,	
  0-­‐IIb	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


003	
   92	
   F	
   Squamous	
  cell	
  ca	
   Esophagus,	
  
LtMtAe,	
  
Type	
  2	


cT3N0M0	
 cStage	
  II	
 None	
 Endoscopy	


004	
 68	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Ut,	
  Type	
  3	


cT4(#106rec
R)N1Mo	


cStage	
  IVa	
 Chemotherapy	
  
(DCF)	


Endoscopy	


005	
  
	


79	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
MtLtUt,	
  
Type	
  3	


cT3N2M0	
 cStage	
  III	
 Chemotherapy	
  
(FP)	


Endoscopy	


006	
 88	
 M	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Lt,	
  0-­‐IIa	


cT1bN0M0	
 cStage	
  I	
 None	
 Endoscopy	


007	
 53	
 F	
 Squamous	
  cell	
  ca	
   Esophagus,	
  
Ut,	
  Type	
  2	
  	


cT2N1(#106	
  
recR)M0	
  	


cStage	
  II	
 None	
 Endoscopy	


(withdrawn)	




Lessons	
  learned	
  from	
  Ph-­‐I	
  study	
  of	
  Telomelysin	
  in	
  the	
  US	
  and	
  Japan	
  

n  Safety	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Single	
  and	
  multiple	
  doses	
  were	
  well	
  tolerated	
  (up	
  to	
  5	
  x	
  1012	
  vp).	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Combination	
  with	
  RT	
  was	
  also	
  well	
  tolerated	
  (3	
  x	
  1010	
  vp).	
  	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Most	
  Adverse	
  Events	
  were	
  mild	
  to	
  moderate	
  in	
  severity	
  and	
  transient.	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  No	
  liver	
  toxicity	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Transient	
  lymphopenia	
  was	
  seen	
  24	
  hours	
  after	
  injection.	
  

n Pharmacokinetics	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Measurable	
  levels	
  in	
  plasma	
  after	
  1	
  –	
  3	
  hours.	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Patients	
  had	
  measurable	
  levels	
  at	
  7	
  and	
  14	
  days	
  after	
  treatment.	
  

n Clinical	
  Benefit	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  Indication	
  of	
  reduction	
  in	
  area	
  of	
  treated	
  tumor	
  in	
  some	
  patients.	
  
	
  	
  	
  	
  	
  	
  	
  -­‐	
  No	
  patient	
  showed	
  any	
  local	
  progressive	
  disease.	
  



Advantages	
  of	
  Telomelysin	
  

l  Telomelysin	
  is	
  synergistic	
  with	
  the	
  DNA-­‐damaging	
  therapies	
  such	
  as	
  
chemotherapy	
  and	
  radiotherapy	
  through	
  two	
  molecular	
  mechanisms.	
  

	
  -­‐	
  Eliminates	
  cancer	
  stem	
  cells	
  (CSCs)	
  by	
  waking	
  CSCs	
  from	
  dormancy.	
  

	
  -­‐	
  Sensitizes	
  refractory	
  tumor	
  cells	
  by	
  inhibiting	
  DNA	
  repair	
  machinery.	
  	
  

l  Telomelysin	
  can	
  traffic	
  to	
  the	
  regional	
  lymphatic	
  area	
  and	
  replicate	
  in	
  
metastatic	
  foci	
  in	
  lymph	
  nodes.	
  	
  

In	
  addition,	
  
l  Telomelysin-­‐mediated	
  oncolysis	
  induces	
  danger	
  signal	
  and	
  stimulates	
  cytotoxic	
  T-­‐

lymphocyte	
  activity.	
  
	
   	
   	
  	
  (Endo	
  Y,	
  Fujiwara	
  T,	
  et	
  al;	
  Oncogene.	
  2008;27:	
  2375-­‐81)	
  

	
  

l  Telomelysin	
  has	
  antiangiogenic	
  properties	
  through	
  the	
  stimulation	
  of	
  host	
  immune	
  
cells	
  to	
  produce	
  endogenous	
  antiangiogenic	
  factors	
  such	
  as	
  IFN-­‐γ.	
  	
  

	
   	
   	
  (Ikeda	
  Y,	
  Fujiwara	
  T,	
  et	
  al;	
  J	
  Immunol.	
  2009;182:1763-­‐9)	
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