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OVERVIEW	
  
	
  

The	
  Gene	
  Transfer,	
  Targe/ng	
  and	
  Therapeu/cs	
  (GT3)	
  facility	
  offers	
  a	
  wide	
  range	
  of	
  viral	
  and	
  non-­‐viral	
  
vectors	
  and	
  a	
  number	
  of	
  other	
  related	
  services	
  to	
  support	
  the	
  work	
  of	
  the	
  Salk	
  Ins/tute	
  Cancer	
  Center	
  
as	
  well	
  as	
   researchers	
   from	
  other	
   ins/tu/ons	
   (external	
  users).	
   In	
  addi/on	
  to	
   the	
  standard	
  research-­‐
quality	
  prepara/ons,	
  the	
  facility	
  is	
  in	
  the	
  final	
  stages	
  of	
  op/mizing	
  the	
  produc/on	
  of	
  high-­‐purity	
  rAAV	
  
vectors	
   and	
  will	
   soon	
   begin	
   similar	
   protocol	
   op/miza/ons	
   for	
   other	
   vectors.	
   These	
   high-­‐purity	
   and	
  
high-­‐/ter	
  vector	
  prepara/ons	
  will	
  facilitate	
  the	
  transi/on	
  from	
  pure	
  research	
  to	
  pre-­‐clinical	
  studies.	
  

	
  

SERVICES	
  
	
  

The	
  GT3	
  core	
  offers	
  convenient	
  ready-­‐to-­‐use	
  stocks,	
  as	
  well	
  as	
  custom	
  preparaGons	
  of	
  lenGviral	
  vectors	
  
(LV),	
   retroviral	
   vectors,	
   adeno-­‐viral	
   vectors	
   (Ad),	
   adeno-­‐associated	
   viral	
   vectors	
   (AAV),	
   vesicular	
  
stomaGGs	
   viral	
   vectors	
   (VSV)	
   and	
   rabies	
   vectors	
   (RV).	
   The	
   core	
   is	
   starGng	
   to	
   offer	
   non-­‐viral	
   delivery	
  
technologies	
  based	
  on	
  mini-­‐circle(Chen	
  Z.Y.	
  et	
  al.	
  2005)	
  	
  and	
  mini-­‐intronic	
  plasmid	
  (MIP)(Lu	
  et	
  al.	
  2012).	
  
In	
   addiGon	
   to	
   viral/non-­‐viral	
   delivery	
   systems,	
   GT3	
   offers	
   vector	
   GtraGon	
   services,	
   vector	
   purificaGon	
  
services,	
   ReplicaGon	
   Competent	
   LenGvirus	
   (RCL)	
   tesGng,	
   and	
   limited	
   cloning	
   services,	
   as	
   well	
   as	
  
consultaGon	
  services.	
  	
  
	
  

INSTRUMENTATION	
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SALK	
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  Assistant	
  III	
  

Chris/na	
  Ly	
  	
  
	
  Research	
  Assistant	
  II	
  

Anne	
  Beal	
  	
  
Research	
  Assistant	
  I	
  

The	
   GT3	
   facility	
   uses	
   a	
   designated	
   working	
   area	
   for	
   the	
   producGon	
   of	
  
standard	
  research	
  vectors	
  (BSL2)	
  as	
  well	
  as	
  rabies/VSV	
  vectors	
  and	
  vectors	
  
expressing	
  known	
  human	
  oncogenes	
  (BSL2+).	
  
	
  
In	
   addiGon	
   to	
   standard	
   lab	
  equipment	
  used	
   for	
   vector	
   cloning,	
  producGon	
  
and	
   GtraGon	
   (designated	
   PCR	
   space,	
   QPCR	
   machines,	
   TC	
   hoods	
   and	
  
incubators,	
  ultracentrifuges)	
  the	
  facility	
   is	
  fully	
  equipped	
  in	
  state-­‐of-­‐the-­‐art	
  
instruments	
   to	
   allow	
   for	
   producGon	
   of	
   high-­‐Gter	
   and	
   high-­‐purity	
   vector	
  
preparaGons:	
  	
  
	
  

The	
  NanoSight	
   LM10-­‐HSB/GFT14	
   system	
   equipped	
  with	
   high-­‐
sensiGvity	
   sCMOS	
   camera,	
   blue	
   (405nm)	
   and	
   green	
   (532nm)	
  
lasers	
  allows	
  for	
  direct	
  visualizaGon,	
  sizing	
  and	
  counGng	
  of	
  viral	
  
parGcles	
   in	
   liquid	
   suspension.	
   Direct	
   measurements	
   of	
   vector	
  
aggregates	
  allows	
  for	
  the	
  validaGon	
  of	
  vector	
  prep	
  quality.	
  

The	
   GE	
   ÄKTA	
   pure	
   chromatography	
   system	
   allows	
   for	
   fast	
  
purificaGon	
   of	
   proteins	
   (vectors)	
   and	
   nucleic	
   acids	
   from	
  
microgram	
   to	
   gram	
   levels	
   of	
   target	
   product.	
   The	
   system	
  
supports	
  a	
  wide	
  range	
  of	
  chromatography	
  techniques.	
  
1.	
   HiTrap	
   AVB	
   Sepharose	
   High	
   Performance	
   column	
   for	
   one	
  
step	
  purificaGon	
  of	
  AAV1,	
  2,	
  3,	
  5	
  and	
  DJ.	
  
2.	
   HiScreen	
   Capto	
   Core	
   700	
   column	
   for	
   intermediate	
  
purificaGon	
  of	
  viruses	
  in	
  flow	
  through	
  mode.	
  	
  

The	
   Eppendorf	
   epMo/on	
   5075LH	
   advanced	
   liquid	
   handling	
  
system	
   is	
   an	
   excellent	
   tool	
   for	
   demanding,	
   small-­‐volume	
  
applicaGons	
   such	
   as	
   RT-­‐PCR	
   set-­‐up	
   (96	
   and	
   384-­‐well),	
   serial	
  
diluGons,	
  reformamng	
  of	
  plates,	
  and	
  total	
  and	
  viral	
  DNA/RNA	
  
purificaGon.	
   The	
   in	
   TC	
   hood	
   setup	
   allows	
   for	
   automated	
  
preparaGon	
  of	
  sterile	
  vector	
  aliquot	
  as	
  small	
  as	
  1ul/tube.	
  

The	
  GT3	
  facility	
  is	
  located	
  on	
  the	
  ground	
  floor	
  of	
  Sanford	
  ConsorGum	
  for	
  RegeneraGve	
  Medicine	
  (SCRM)	
  
building,	
   located	
   just	
   North	
   from	
   the	
   main	
   Salk	
   campus.	
   The	
   ConsorGum	
   was	
   formed	
   between	
   The	
  
Sanford	
  Burnham	
  Medical	
  Research	
  InsGtute,	
  The	
  Salk	
  InsGtute,	
  The	
  Scripps	
  Research	
  InsGtute	
  and	
  the	
  
University	
  of	
  California,	
  San	
  Diego,	
  and	
  was	
  later	
  joined	
  by	
  La	
  Jolla	
  InsGtute	
  for	
  Allergy	
  and	
  Immunology.	
  
The	
  world-­‐class	
  facility	
  was	
  opened	
  in	
  December	
  of	
  2011,	
  with	
  full	
  occupancy	
  reached	
  in	
  March	
  of	
  2012.	
  

CORE	
  STAFF	
  

RESOURCE	
  LOCATION	
  

Retroviral	
  iPS	
  reprogramming	
  Kit	
   	
  C3	
  /	
  SCRM	
   	
  External	
  	
  
Small	
  OSKM	
  Kit	
   $200	
   $350	
  
Large	
  OSKM	
  Kit	
   $350	
   $600	
  

LenGviral	
  and	
  Retroviral	
  Vectors	
   	
  C3	
  /	
  SCRM	
   	
  External	
  	
  
Standard	
  Prep	
  with	
  GtraGon	
   $1,200	
   $2,000	
  
ConsultaGon	
  [/hr]	
   $80	
   $130	
  
Stock	
  reporter	
  virus	
  (10	
  uL)	
   $80	
   $140	
  

rAAV	
  vectors	
   	
  C3	
  /	
  SCRM	
   	
  External	
  	
  
Standard	
  Prep	
  with	
  GtraGon	
   $1,200	
   $2,000	
  
ConsultaGon	
  [/hr]	
   $80	
   $130	
  
Stock	
  rAAV2	
  reporter	
  virus	
  (50ul)	
   $80	
   $130	
  

G-­‐deleted	
  rabies	
   	
  C3	
  /	
  SCRM	
   	
  External	
  	
  
Standard	
  Prep	
  with	
  GtraGon	
   $2,400	
   $4,000	
  
ConsultaGon	
  [/hr]	
   $50	
   $130	
  
stock	
  G-­‐deleted	
  rabies	
  (10ul)	
   $130	
   $200	
  

Ad5	
  vectors	
   	
  C3	
  /	
  SCRM	
   	
  External	
  	
  
Standard	
  Prep	
  with	
  GtraGon	
   $1,700	
   $2,800	
  
ConsultaGon	
  [/hr]	
   $50	
   $130	
  
Ad5	
  stocks	
   $100	
   $160	
  

•  GT3	
  services	
  are	
  available	
  for	
  users	
  who	
  are	
  members	
  of	
  the	
  UCSD	
  and	
  SBMRI	
  
Cancer	
  Centers	
  at	
  the	
  discounted	
  rate	
  plus	
  a	
  nominal	
  16%	
  indirect	
  cost	
  rate.	
  

•  External	
  user	
   rates	
  are	
   subject	
   to	
   the	
  addiGonal	
   Salk	
   indirect	
   cost	
   rate	
  of	
  94%	
  
unless	
  otherwise	
  negoGated	
  through	
  inter-­‐insGtuGonal	
  agreements.	
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state	
  telomeres	
  and	
  ends	
  that	
  were	
  fusion	
  
sensiGve	
  (uncapped-­‐state	
  telomeres).	
  	
  These	
  
vectors	
  led	
  to	
  the	
  discovery	
  that	
  the	
  telomere	
  
deprotecGon	
  response	
  to	
  intermediate-­‐state	
  
telomeres	
  is	
  funcGonally	
  disGnct	
  from	
  the	
  
genomic	
  DNA	
  damage	
  response.	
  	
  	
  

LenGviral	
  vector	
  produced	
  at	
  GT3	
  facility	
  was	
  used	
  by	
  Dr.	
  Karlseder’s	
  group	
  from	
  
Salk	
  InsGtute	
  to	
  express	
  shRNA	
  to	
  knock	
  down	
  TRF2.	
  shRNA-­‐F	
  resulted	
  in	
  an	
  acGve	
  
DNA	
  damage	
  response	
  at	
  chromosome	
  ends	
  but	
  no	
  fusions	
  (these	
  are	
  termed	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
"intermediate-­‐state"	
  telomeres)	
  whereas	
  shRNA-­‐G	
  resulted	
  in	
  both	
  intermediate-­‐	
  

MEF/Ikk2–/–	
  cells.	
  (C)	
  histology	
  and	
  immunofluorescence	
  of	
  secGons	
  from	
  either	
  shNF1-­‐shp53–	
  or	
  H-­‐
RasV12-­‐shp53–induced	
  glioblastomas	
  in	
  GFAP-­‐Cre	
  mice	
  (HP	
  injected).	
  (i)	
  and	
  (iʹ′)	
  show	
  images	
  of	
  the	
  
tumors	
  in	
  which	
  increased	
  cellularity,	
  vascularity	
  (V),	
  hemorrhage	
  (H),	
  and	
  necroGc	
  areas	
  (N)	
  can	
  be	
  
observed.	
  The	
  classical	
  GBM	
  features:	
  necroGc	
  areas	
  N	
  in	
  ii/iiʹ′,	
  perivascular	
  infiltraGon	
  in	
  iii/iiiʹ′,	
  and	
  
mulGnucleated	
  giant	
  cells	
  in	
  iv/ivʹ′.	
  (v)	
  and	
  (vʹ′)	
  show	
  the	
  infiltraGve	
  characterisGc	
  of	
  the	
  tumor,	
  
crossing	
  the	
  midline	
  and	
  migraGng	
  to	
  the	
  other	
  hemisphere	
  (blue,	
  DAPI;	
  green,	
  GFP).	
  

LenGviral	
  vector	
  shown	
  in	
  (A)	
  
produced	
  at	
  the	
  GT3	
  core	
  was	
  
used	
  by	
  researchers	
  in	
  Verma	
  
lab	
  to	
  show	
  that	
  that	
  gliomas	
  
can	
  originate	
  from	
  
differenGated	
  cells	
  in	
  the	
  
central	
  nervous	
  system	
  (CNS),	
  
including	
  corGcal	
  neurons.	
  (B)	
  
Western	
  blot	
  analysis	
  of	
  the	
  
lenGviral	
  vector	
  funcGon	
  in	
  
	
  

CollaboraGve	
  study	
  between	
  Drs	
  Evans,	
  
Montminy	
  and	
  Shaw	
  demonstrated	
  
involvement	
  of	
  class	
  Iia	
  histone	
  
deacetylases	
  (HDACs)	
  in	
  glucose	
  
homeostasis.	
  Adenoviral	
  vector	
  
expressing	
  GFP-­‐HDAC5	
  produced	
  by	
  
GT3	
  core	
  was	
  used	
  to	
  infect	
  primary	
  
human	
  hepatocytes	
  to	
  demonstrate	
  
nuclear	
  shu?ling	
  of	
  class	
  Iia	
  HDACs.	
  

Leszek	
  Lisowski	
  
	
  Core	
  Director	
  

NEW	
  CORE	
  SERVICES	
  BEING	
  DEVELPOED	
  
	
  

The	
  GT3	
  core	
  is	
  currently	
  adding	
  a	
  number	
  of	
  new	
  services:	
  
	
  
1.  LenGviral	
   vector	
   system	
  based	
  on	
   feline	
   immunodeficiency	
  virus	
   (FIV)	
   as	
  developed	
  by	
  Dr.	
   Eric	
  M.	
  

Poeschla	
  from	
  the	
  Mayo	
  Clinic	
  (Nature	
  Medicine	
  4:354-­‐7,	
  1998).	
  

2.  Two	
  alternaGve	
  3rd	
  generaGon	
  High-­‐Capacity	
  vector	
  systems	
  (HC-­‐Ad)	
  (also	
  known	
  as:	
  gutless,	
  gu?ed,	
  
mini,	
   fully-­‐deleted,	
  high-­‐capacity,	
  Δ,	
  pseudo)	
  based	
  on	
  vectors	
  developed	
  by	
  Dr.	
  Philip	
  Ng	
   (HC-­‐Ad-­‐
Cre)	
  and	
  Dr.	
  Pedro	
  R.	
  Lowenstein	
  (HC-­‐Ad-­‐FLPe).	
  

	
  
3.  Novel	
  AAV	
  serotypes,	
  including	
  human	
  specific	
  AAV	
  variants	
  being	
  currently	
  evaluated	
  in	
  non-­‐human	
  

primates	
  as	
  a	
  future	
  candidate	
  for	
  human	
  trials.	
  

4.  Ion	
  exchange	
  chromatography	
  (IEX)	
  purificaGon	
  protocols	
   for	
  each	
   individual	
  AAV	
  serotype	
  further	
  
increasing	
  the	
  purity	
  of	
  our	
  AAV	
  preps.	
  


