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With the CAR-TCR Summit Europe 2020 just around the corner,

the start of this tumultuous year heralded industry-shaking news

of a ‘universal T-cell’, discovered in Andrew Sewell’s Cardiff
University lab. They identified a T cell clone that recognized and

killed multiple cancer types, targeting MR1, an MHC class 1-

related protein via an unidentified ligand. The group has since

entered a collaboration with Enara Bio to develop novel T-cell

and T-cell receptor-based therapies targeting Dark Antigens. 
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The first human clinical trial found CRISPR gene-
edited cells safe and durable in cell
immunotherapy .  Two  myeloma  patients  and  one

sarcoma  patient  were  treated  with  CRISPR-edited  NY-

ESO-1-directed  T  cell  products .  The  endogenous  TCR

chains  were  CRISPR-ed  out ,  and  NY-ESO-1-targeting

peptide  was  inserted  with  lentiviral  transduction .  This

study  demonstrated  proof  of  principle  for  CRISPR-

engineered  T  cell  therapies ,  and  their  safety  in  vivo ,

and  paved  the  way  for  future  trials  to  study  CRISPR-

engineered  cell  immunotherapies



City of Hope leverage nature’s toxin in scorpion-derived
CAR-T Therapy. The group at the City of Hope developed

chlorotoxin, derived from scorpion venom, to direct T cells to

glioblastoma targets, opening the first-in-human clinical trial of

the therapy. Glioblastoma is a notoriously challenging indication,

not least due to the tumor dissemination throughout the brain.

Researchers showed that chlorotoxin-directed CARs bound to a

greater proportion of tumor cells and recognized broad cell

populations without causing off-tumor toxicity in cell-based and

animal models. City of Hope has since entered a licensing

agreement with Chimeric Therapeutics to develop the

chlorotoxin CAR-T therapy, and we look forward to results from

their phase I clinical trial in early 2023.
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As  the  world  braced  for  global  lockdown ,  the  research

community-powered cell therapies against COVID-
19 .  Making  headlines ,  Celgene  spin-out ,  Celularity  were

given  the  FDA  go-ahead  to  begin  a  phase  I/ I I  clinical

trial  for  CYNK-001 ,  a  placenta-derived  allogeneic  NK

cell  therapy ,  in  86  patients  with  COVID-19 .  The  IND  was

received  just  weeks  after  submission ,  and  the  clinical

trial  opened  May  13 ,  with  a  primary  completion  date  of

December  30 ,  2020 .



iPSC-derived NK cell therapies emerge in the clinic.
Fate  Therapeutics  receives  FDA  clearance  for  the  first

CRISPR-edited ,  iPSC-derived  NK  cell  therapy ,

comprising  a  novel ,  high-affinity ,  non-cleavable  Fc

receptor ,  an  IL-15  receptor  fusion ,  and  CD38  knockout

to  enhance  innate  immunity .  FT538  will  be  evaluated  as

a  monotherapy  in  AML ,  and  in  combination  with  anti-

CD38  MAbs  for  MM ,  as  Fate  Therapeutics  focus  on

overcoming  relapse  and  enhancing  persistence  with

multiplexed  therapies

Kite receive marketing approval from EMA for  end-

to-end  manufacturing  at  their  fully  operational ,

European  manufacturing  site .  Having  qualified  up  to  90

treatment  centers  in  16  countries  across  the  EU  and

Israel ,  the  manufacturing  site  was  positioned  at

Amsterdam  Airport  Schiphol ,  one  of  Europe ’s  largest

airports ,  and  provides  capacity  for  up  to  4 ,000  patients

per  year .
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FDA approves Tecartus ,  granting  first- in-class

approval  for  relapsed  or  refractory  mantle  cell

lymphoma .  Kite ’s  second  commercial  candidate ,  the

open- label  Tecartus  study  showed  87% patient

response  to  single  infusion ,  and  62% complete

response ,  and  durable  remissions  in  later  l ines  of

therapy .  The  availability  of  Tecartus  for  relapsed  and

refractory  MCL  offers  an  important  treatment  in

another  challenging  indication  with  high  disease  risk .

Dual CAR-T mitigate HIV pathogenesis in vivo .  CAR-T

cell  therapy  was  shown  to  be  effective  in  preventing

HIV- induced  CD4+ T  cell  loss ,  significantly  reduced

acute-phase  viremia ,  and  significantly  accelerated  HIV

suppression .  The  University  of  Pennsylvania  research

group  demonstrated  enhanced  potency  of  a  novel

Dual-CAR  T  cell  product  as  a  potential  treatment  for

HIV  infection .
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Oncolytic virus combination enhances CAR-T
efficacy in solid tumors. Yet  more  groundbreaking

research  from  City  of  Hope  this  year ,  as  they

demonstrate  significant  benefit  of  CD19-targeted  CAR-T

cells  in  combination  with  oncolytic  virus  in  murine

models  against  solid  tumors .  The  oncolytic  virus  caused

tumor  cells  to  express  CD19 ,  enabling  targeting  by

CAR-T  cells  to  overcome  antigen  escape .  Moreover ,

once  re-challenged  with  cancer  cells ,  new  tumors

didn ’t  grow ,  indicating  sustained  anti-tumor  response

in  mice .

Novartis expands manufacturing facilities to Asia.
Japanese  regulators  approved  the  commercial

manufacturing  of  Kymriah ,  enabling  Novartis  to

produce  therapies  at  the  first  Asian  production  site  in

Kobe .  Novartis  has  plans  to  expand  to  China  and

Australia  as  they  rapidly  expand  their  global  footprint .
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There  was  no  greater  news  in  November  than  the

submission ,  and  subsequent  FDA  approval  in

December ,  of  the  Pfizer-BioNTech  mRNA  COVID-19

vaccine ,  as  the  entire  world  exhaled .  Talk  in  the  cell

therapy  community  quickly  turned  to  the  implications

of  this  approval  on  the  regulation  of  gene  edited  cell

therapy  products ,  echoing  questions  raised  to  Dr .  Peter

Marks  at  the  CAR-TCR  Digital  week  in  September .  The

EMA  has ,  expectedly ,  lagged  weeks  behind  on  the  FDA

approval ,  remaining  characteristically  cautious  of  gene-

edited  therapeutics ,  so  it  will  be  interesting  to  follow

conversations  with  European  regulatory  bodies  at  the

CAR-TCR  Summit  Europe  in  February .

December  saw  a  flurry  of  hotly  anticipated  abstracts

revealed  at  ASH  (See  reflections  on  ASH  2020) ,  as  the

cell  therapy  industry  trended  towards  earlier  l ines  of

therapy ,  evidence  of  efficacy  in  expanded  indications ,

novel  CAR  and  TCR  constructs  – namely  the  rise  of  the

NK  – and  companies  carving  out  a  niche  with  novel

and  multiplexed  targets .
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The  top  news  on  our  minds  was  the  strategic

collaboration  announced  by  Atara  Biotherapeutics  and

Bayer ,  as  the  latter  finally  make  their  move  into  cell

therapy  drug  development .  With  Atara ’s  leading

technology  platform  in  allogeneic  development ,  and

Bayer ’s  well-established  manufacturing ,  supply ,  and

commercialization  expertise ,  this  new  power  couple  in

the  cell  therapy  space  is  one  to  watch .

January :  

DOI :  https : / /doi .org/10 .1038/s41590-019-0578-8

February :  

DOI :  10 .1126/science .aba7365

March :  

DOI :  10 .1126/scitranslmed .aaw2672

April :  

https : / /celularity .com/celularity-doses-first-

patient- in-clinical-trial-evaluating-cynk-001- in-

covid-19-patients/

May :  

https : / /ash .confex .com/ash/2020/webprogram/Pa

per137715 .html

August :  

DOI :  https : / /doi .org/10 .1038/s41591-020-1039-5

September :  

DOI :  10 .1126/scitranslmed .aaz1863
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