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1.	
  Background	
  	
  
	
  
BioServ	
  UK	
  Limited	
  is	
  a	
  Spin	
  Out	
  company	
  from	
  the	
  University	
  of	
  Sheffield	
  with	
  expertise	
  in	
  
upstream	
   production	
   and	
   downstream	
   processing	
   of	
   antibodies	
   and	
   other	
   proteins	
   from	
  
mammalian	
  cell	
  culture.	
  Since	
  formal	
  company	
  inception	
  in	
  2008,	
  BioServ	
  has	
  developed	
  an	
  
extensive	
   client	
   base	
   for	
   provision	
   of	
   quality	
   antibody	
   reagents	
   to	
   the	
   Bioscience	
   sector,	
  
with	
   all	
   contract	
   production	
   being	
   performed	
   to	
   the	
   ISO	
   9001	
   2015	
   quality	
   standard	
  
comprising	
   fully	
   auditable	
   SOPs	
   and	
   downstream	
  production	
   sheets	
   for	
   all	
   aspects	
   of	
   the	
  
process.	
  

Historically	
  BioServ	
  has	
  serviced	
  the	
  production	
  and	
  purification	
  needs	
  of	
  The	
  University	
  of	
  
Sheffield	
  academic	
  community	
  (encompassing	
  over	
  60	
  research	
  groups	
  across	
  both	
  Science	
  
and	
   Medical	
   Faculties)	
   and	
   a	
   wider	
   non-­‐University	
   customer	
   base	
   (including	
   over	
   50	
  
established	
  research	
  and	
  development	
  Institutes	
  and	
  companies),	
  for	
  over	
  20	
  years.	
  	
  

The	
  team	
  of	
  8	
  staff	
  have	
  extensive	
  experience	
  across	
  all	
  facets	
  of	
  antibody	
  (monoclonal	
  and	
  
polyclonal)	
  provision	
  and	
  the	
  operation	
  is	
  run	
  out	
  of	
  state	
  of	
  the	
  art	
  facilities	
  based	
  within	
  
The	
  Innovation	
  Centre	
  in	
  central	
  Sheffield.	
  

This	
   document	
   identifies	
   key	
   deliverables,	
   evidencing	
   our	
   capability	
   where	
   relevant	
   with	
  
Appendicised	
  examples.	
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2.	
  Proposal	
  Details	
  

2.1	
  Storage	
  and	
  Inventory	
  Management	
  
Our	
   core	
   cell	
   line	
   repository	
   comprises	
  multiple	
   vials	
   of	
   over	
   1000	
   cell	
   lines	
   and	
  we	
  have	
  
expansion	
  capacity	
  for	
  at	
  least	
  a	
  further	
  10	
  000	
  ampoules.	
  This	
  system	
  is	
  maintained	
  under	
  
our	
  ISO	
  9001	
  2015	
  QMS.	
  

2.1.1	
  Sample	
  receipt	
  and	
  testing	
  
We	
  can	
  receive	
  hybridoma	
  cell	
  lines	
  either	
  as	
  frozen	
  ampoules	
  or	
  as	
  growing	
  cultures.	
  	
  

Our	
  standard	
  practice	
  for	
  receipt	
  of	
  new	
  lines	
  is	
  to	
  quarantine	
  until	
  mycoplasma	
  screened.	
  
We	
  screen	
  using	
  a	
  commercially	
  available	
  PCR	
  kit	
  and	
  charge	
  as	
   indicated	
   in	
  Appendix	
  10.	
  
We	
  only	
  commit	
  to	
  further	
  propagate	
  and/or	
  bank	
  cell	
  lines	
  which	
  are	
  mycoplasma	
  negative	
  
and	
  reserve	
  the	
  right	
  to	
  discard	
  any	
  contaminated	
  lines.	
  A	
  typical	
  mycoplasma	
  assay	
  report	
  
is	
  exemplified	
  in	
  Appendix	
  1.	
  

Our	
   standard	
   practice	
   is	
   to	
   culture	
   all	
   cell	
   lines	
   in	
   an	
   antibiotic	
   and	
   antimycotic	
   free	
  
environment	
  as	
  we	
  do	
  not	
  wish	
  to	
  mask	
  the	
  presence	
  of	
  contaminating	
  micro-­‐organisms.	
  In	
  
exceptional	
   circumstances,	
  e.g.	
   if	
   a	
   cell	
   line	
  might	
  otherwise	
  be	
   irretrievably	
   lost,	
  we	
  may	
  
consider	
   antimicrobial	
   addition	
   with	
   a	
   view	
   to	
   recovery	
   of	
   the	
   cell	
   line.	
   Similarly	
   for	
  
mycoplasma	
  infected	
  lines	
  we	
  may	
  as	
  a	
  last	
  resort	
  consider	
  a	
  mycoplasma	
  removal	
  agent.	
  	
  

2.1.2	
  Cell	
  banking	
  
For	
   the	
  majority	
   of	
   cell	
   lines,	
  when	
  producing	
   a	
   standard	
  unit	
   1	
   litre	
   culture	
   volume	
   (see	
  
2.3.1.),	
  we	
  recommend	
  production	
  of	
  a	
  Working	
  Cell	
  Bank	
  (WCB)	
  of	
  5	
  ampoules.	
  The	
  price	
  
for	
  preparing	
  the	
  WCB	
  is	
  included	
  in	
  the	
  unit	
  price	
  for	
  1	
  litre	
  batch	
  production.	
  Production	
  of	
  
additional	
   vials	
   and	
   storage	
   per	
   annum	
   post	
   completion	
   of	
   the	
   project	
   is	
   priced	
   as	
   per	
  
Appendix	
  10.	
  

We	
  can	
  also	
  produce	
  Master	
  Cell	
  Banks	
  (MCBs)	
  of	
  50-­‐200	
  ampoules,	
  priced	
  as	
  per	
  Appendix	
  
10.	
  

2.1.3	
  Inventory	
  Management	
  
We	
  can	
  offer	
  both	
  standard	
  and	
  bespoke	
  data	
  management.	
  For	
  our	
  standard	
  1	
  litre	
  batch	
  
production	
   (see	
   2.3.1)	
   we	
   provide	
   a	
   Certificate	
   of	
   Analysis	
   (CoA)	
   with	
   each	
   final	
   purified	
  
preparation,	
   an	
   example	
   of	
   which	
   is	
   included	
   as	
   Appendix	
   2.	
   This	
   can	
   quite	
   easily	
   be	
  
expanded	
   to	
   include	
   specifics	
   such	
   as	
   recommended	
   dilutions	
   for	
   wider	
   assay	
   utility	
   e.g.	
  
Western	
   Blotting	
   and	
   lateral	
   flow.	
   For	
   each	
   antibody	
   purified	
   (2.3.2),	
   we	
   also	
   present	
   a	
  
downstream	
   processing	
   datasheet	
   (Appendix	
   3)	
   which	
   details	
   all	
   aspects	
   of	
   the	
   process.	
  
Currently	
   raw	
   data	
   for	
   upstream	
   production	
   is	
   recorded	
   in	
   laboratory	
   notebooks	
   but	
   we	
  
would	
  be	
  happy	
   to	
  work	
  with	
   a	
   client	
   in	
   developing	
   a	
   summary	
  upstream	
   sheet	
   detailing	
  
specific	
   cell	
   culture	
   requirements	
   such	
   as	
  medium	
   and	
   supplements,	
   seeding	
   density	
   and	
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passage	
   regime.	
   We	
   are	
   also	
   able	
   to	
   provide	
   data	
   for	
   antibody	
   isotyping,	
   cell	
   growth	
  
profiling	
  and	
  quantitative	
  productivity	
  as	
  required	
  (Appendix	
  4).	
  

If	
   there	
   is	
   a	
   need	
   for	
   storing	
   and	
   monitoring	
   purified	
   antibody	
   stock	
   we	
   would	
   base	
  
management	
   of	
   this	
   on	
   existing	
   systems.	
   Currently	
   purified	
   antibodies	
   (both	
   poly	
   and	
  
monoclonal)	
  are	
  aliquoted	
  and	
  stored	
  in	
  inventories	
  at	
  both	
  4-­‐8oC	
  (short	
  term	
  =	
  1-­‐2months)	
  
and	
  -­‐80oC	
  (long	
  term	
  =	
  1-­‐5	
  years).	
  An	
  example	
  page	
  from	
  our	
  -­‐80oC	
  inventory	
  is	
  included	
  in	
  
Appendix	
  5.	
  

	
  

2.2	
  Hybridoma	
  Cell	
  Maintenance	
  
Each	
  of	
  our	
  cell	
  culture	
  team	
  have	
  many	
  years	
  experience	
  working	
  with	
  an	
  extensive	
  cross	
  
section	
   of	
   hybridomas,	
   ranging	
   from	
   poorly	
   secreting	
   recalcitrant	
   lines	
   produced	
   in	
  
academic	
   labs	
  through	
  to	
  high	
  performance	
   lines	
  producing	
  mAb	
  for	
   IVD	
  applications.	
  Our	
  
SOPs	
  for	
  thawing,	
  routine	
  maintenance	
  and	
  scale	
  up	
  have	
  been	
  optimised	
  over	
  many	
  years	
  
and	
  	
  enable	
  us	
  to	
  react	
  and	
  legislate	
  for	
  a	
  myriad	
  of	
  potential	
  growth	
  scenarios	
  which	
  may	
  
present	
  themselves.	
  

2.2.1	
  Routine	
  sub-­‐culture	
  

2.2.1.1	
  Ensuring	
  product	
  efficacy	
  and	
  consistency	
  
In	
  order	
  to	
  ensure	
  consistent	
  growth	
  and	
  productivity	
  we	
  can	
  apply	
  various	
  standard	
  checks	
  
during	
   routine	
   culture.	
   The	
  best	
   check	
   is	
   to	
  ensure	
  production	
  of	
   antibody	
  which	
  exhibits	
  
the	
  required	
  specificity	
  and	
  efficacy	
  in	
  the	
  end	
  point	
  assay.	
  Typically	
  this	
  will	
  involve	
  testing	
  
either	
   a	
   sample	
   of	
   confluent	
   cell	
   culture	
   supernatant	
   (or	
   purified	
   poly	
   or	
   monoclonal	
  
antibody)	
   in	
   an	
   ELISA,	
  Western	
   Blot	
   or	
   Flow	
   cytometry.	
   For	
   these	
   specific	
   assays	
   we	
  will	
  
require	
   the	
   respective	
   antigen	
   or	
   recommendation	
   of	
   a	
   suitable	
   cell	
   line	
   or	
   lysate	
   for	
  
exemplification.	
  Appendix	
  6	
  shows	
  our	
  standard	
  data	
  sheet	
   for	
  a	
  Western	
  Blot	
   report	
  and	
  
this	
  can	
  obviously	
  be	
  customised	
  to	
  client	
  specifications.	
  

As	
   well	
   as	
   specific	
   recognition	
   testing	
  mentioned	
   above,	
   we	
   can	
   also	
  monitor	
   consistent	
  
productivity	
   levels	
   using	
   our	
   ‘in-­‐house’	
   range	
   of	
   quantitative	
   assays.	
  We	
   have	
   developed	
  
specific	
  quantitative	
  assays	
  for	
  murine	
  IgG	
  and	
  IgM.	
  These	
  assays	
  are	
  applicable	
  to	
  both	
  cell	
  
culture	
  supernatants	
  and	
  purified	
  antibodies.	
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2.2.1.2	
  Methods	
  for	
  working	
  with	
  problem	
  cells	
  
Poor	
  growth	
  

Whilst	
  in	
  general	
  we	
  adhere	
  to	
  standard	
  production	
  SOPs,	
  when	
  we	
  encounter	
  difficult	
  cell	
  
lines	
  we	
  do	
  have	
  several	
  contingencies	
  for	
  improving	
  cell	
  viability.	
  These	
  include	
  increasing	
  
the	
   serum	
   concentration,	
   addition	
   of	
   commercially	
   available	
   growth	
   additives	
   (e.g.	
  
Nutridoma,	
  Roche),	
  increasing	
  seeding	
  densities	
  and	
  reducing	
  passage	
  ratios	
  and	
  in	
  extreme	
  
cases,	
  addition	
  of	
  freshly	
  prepared	
  mouse	
  peritoneal	
  macrophages.	
  

Clonal	
  instability	
  

Despite	
   our	
   recommendation	
   of	
   exhaustive	
   limiting	
   dilution	
   cloning	
   in	
   order	
   to	
   ensure	
  
clonality	
  prior	
  to	
  any	
  cell	
   line	
  scale	
  up,	
  it	
  is	
  inevitable	
  that	
  in	
  some	
  instances	
  cell	
   lines	
  may	
  
exhibit	
  some	
  degree	
  of	
  clonal	
  instability	
  which	
  will	
  manifest	
  itself	
   initially	
  as	
  a	
  reduction	
  in	
  
expression	
   levels	
  and	
  eventually	
  a	
   total	
   loss	
  of	
  secretion.	
  Providing	
  we	
  have	
  access	
   to	
   the	
  
antigen	
  for	
  use	
  as	
  an	
  ELISA	
  plate	
  coat,	
  we	
  can	
  re-­‐clone	
  hybridoma	
  lines	
  showing	
  degraded	
  
performance	
  and	
  assay	
  accordingly.	
  If	
  clonality	
  is	
  retrievable	
  we	
  will	
  then	
  re-­‐bank	
  (2.1.2)	
  as	
  
advised	
  by	
  the	
  client.	
  	
  

2.2.2	
  Maintenance	
  of	
  cell	
  banks	
  (see	
  also	
  2.1.2)	
  
We	
  would	
  advise	
  minimum	
  threshold	
  WCBs	
  to	
  be	
  maintained	
  at	
  10	
  ampoules	
  per	
  cell	
   line	
  
and	
  for	
  more	
  important	
  lines	
  or	
  those	
  requiring	
  multiple	
  repeat	
  batch	
  production	
  runs,	
  we	
  
would	
   increase	
   this	
   to	
   10-­‐20	
   ampoules.	
   Following	
   a	
   request	
   for	
   a	
   standard	
   1	
   litre	
   batch	
  
production	
   (see	
   2.3.1),	
   we	
   will	
   as	
   part	
   of	
   that	
   contract	
   re-­‐bank	
   ampoules	
   at	
   the	
   earliest	
  
opportunity	
   in	
  order	
   to	
  ensure	
  minimum	
  thresholds	
  are	
  maintained.	
   If	
  particular	
  cell	
   lines	
  
are	
   required	
   for	
   despatch	
   as	
   a	
   frozen	
   ampoule,	
   then	
   WCB	
   numbers	
   can	
   be	
   increased	
  
accordingly.	
  Any	
  amendments	
  to	
  cell	
  bank	
  databases	
  are	
  updated	
  immediately.	
  

	
  

2.3	
  Production	
  and	
  Purification	
  

2.3.1	
  Upstream	
  production	
  
Our	
  standard	
  unit	
  of	
  production	
  is	
  a	
  1	
  litre	
  batch,	
  prepared	
  from	
  either	
  a	
  frozen	
  ampoule	
  or	
  
from	
  a	
  growing	
  culture.	
  Cells	
  are	
  expanded	
  through	
  T	
  flask	
  culture	
  and	
  used	
  to	
  inoculate	
  2	
  x	
  
500ml	
   roller	
   bottles	
   at	
   a	
   standard	
   seeding	
   density.	
   The	
   roller	
   culture	
   is	
   then	
   grown	
   to	
  
extinction	
   (cell	
   viability	
   <20%)	
   and	
   the	
   confluent	
   supernatant	
   harvested	
   and	
   processed.	
  
Appendix	
   7	
   is	
   our	
   SOP	
   for	
   this	
   standard	
   batch	
   production,	
   using	
   a	
   typical	
   serum	
  
supplemented	
   medium.	
   The	
   reason	
   for	
   using	
   the	
   roller	
   method,	
   aside	
   from	
   cost	
  
effectiveness,	
  is	
  the	
  ease	
  and	
  consistency	
  of	
  scaleability	
  it	
  affords;	
  for	
  example	
  we	
  can	
  easily	
  
expand	
   roller	
   culture	
   up	
   to	
   200	
   litres	
   with	
   a	
   confidence	
   of	
   the	
   same	
   productivity	
  
performance,	
  generating	
  over	
  10	
  grammes	
  of	
  purified	
  mAb	
  post	
  processing.	
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The	
   roller	
   method	
   allows	
   concurrent	
   scale	
   up	
   of	
   multiple	
   lines	
   without	
   recourse	
   to	
  
expensive	
  ‘hard	
  ware’	
  such	
  as	
  stirred	
  tanks	
  or	
  other	
  fermenters	
  and	
  this	
  will	
  be	
  particularly	
  
applicable	
  if	
  the	
  client	
  has	
  a	
  remit	
  for	
  production	
  of	
  relatively	
  small	
  quantities	
  of	
  mAb	
  (10-­‐
50mg)	
  from	
  many	
  different	
  hybridoma	
  lines.	
  	
  

If	
   there	
   is	
   a	
   requirement	
   for	
   larger	
   (multiple	
   gramme)	
   quantities	
   of	
   a	
   number	
   of	
   key	
   cell	
  
lines,	
  then	
  this	
  can	
  be	
  serviced	
  with	
  optimal	
  scheduling.	
  

2.3.1.1	
  Alternative	
  media	
  platforms	
  
For	
  many	
  antibodies,	
  used	
  as	
  research	
  tools	
  in	
  academic	
  labs,	
  upstream	
  production	
  using	
  a	
  
serum	
  supplemented	
  media	
  platform	
  is	
  ideal	
  and	
  whilst	
  purification	
  of	
  these	
  cultures	
  (2.3.3)	
  
might	
   result	
   in	
   a	
   small	
   percentage	
   of	
   bovine	
   immunoglobulin	
   being	
   co-­‐purified	
   as	
   a	
  
contaminant,	
  this	
  is	
  usually	
  not	
  an	
  issue	
  with	
  subsequent	
  utilisation.	
  

As	
  the	
  BioServ	
  client	
  base	
  has	
  expanded	
  to	
   include	
  early	
  phase	
  drug	
  discovery	
  and	
  clinical	
  
diagnostic	
  supply	
  companies,	
  we	
  have	
  expanded	
  our	
  upstream	
  service	
  provision	
  to	
  include	
  
cell	
  line	
  adaptation	
  and	
  subsequent	
  scale	
  up	
  using	
  regulatory	
  compliant	
  serum	
  and	
  protein	
  
free	
  media.	
  Whilst	
  this	
  adds	
  cost,	
  in	
  certain	
  situations	
  it	
  also	
  adds	
  value	
  and	
  particularly	
  in	
  
the	
   case	
   of	
   protein	
   free	
   media,	
   provides	
   100%	
   homogeneous	
   murine	
   product	
   post	
  
purification.	
   If	
   any	
   of	
   the	
   client	
   portfolio	
   lines	
   are	
   earmarked	
   for	
   possible	
   commercial	
  
exploitation,	
  the	
  protein	
  free	
  option	
  will	
  be	
  of	
  benefit.	
  

2.3.2	
  Current	
  upstream	
  capacity	
  
Whilst	
  we	
  obviously	
  endeavour	
   to	
  maximise	
   resource	
  utilisation,	
  on	
  average	
  we	
  have	
   two	
  
(of	
   four)	
   90	
   place	
   roller	
   rigs	
   (with	
   associated	
   incubator)	
   in	
   constant	
   use.	
   Given	
   current	
  
average	
  project	
  commitments	
  our	
  immediate	
  capacity	
  would	
  be	
  concurrent	
  growth	
  of	
  up	
  to	
  
20	
   hybridoma	
   lines	
   per	
   month	
   at	
   1	
   litre	
   scale	
   with	
   a	
   typical	
   lead	
   time	
   of	
   4	
   weeks	
   for	
  
production	
  and	
  processing	
  (2.3.3)	
  from	
  a	
  frozen	
  ampoule.	
  Due	
  to	
  disparity	
  in	
  cell	
  growth,	
  we	
  
would	
  expect	
  a	
  natural	
  ‘stagger’	
  to	
  the	
  upstream	
  production.	
  	
  

The	
  issue	
  of	
  capacity	
  and	
  expansion	
  possibilities	
  is	
  discussed	
  in	
  more	
  detail	
  in	
  section	
  3.	
  

2.3.3	
  Downstream	
  processing	
  (purification)	
  
Monoclonal	
  antibodies	
  

Our	
   standard	
  post	
  upstream	
  production	
   (2.3.1)	
  processes	
   for	
  hybridoma	
  supernatants	
  are	
  
broadly	
  as	
  follows:	
  

1.	
  Clarify	
  harvested	
  culture	
  supernatant	
  by	
  preparative	
  centrifugation	
  

2.	
   Concentrate	
   x10	
   using	
   tangential	
   cross	
   flow	
  with	
   low	
   protein	
   binding	
  membrane	
   with	
  
MWCO	
  of	
  30kD	
  

3.	
  Purify	
  x10	
  concentrated	
  supernatant	
  using	
  protein	
  A	
  or	
  G	
  affinity	
  chromatography.	
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4.	
  Dialyse	
  eluted	
  antibody	
  against	
  PBS	
  and	
  adjust	
  concentration	
  to	
  1mg/ml.	
  

Our	
   SOP	
   for	
   purification	
   using	
   protein	
   G	
   (most	
   commonly	
   used	
   because	
   of	
   its	
   broad	
  
spectrum	
  binding	
  capacity,	
  particularly	
  for	
  IgG1	
  isotype)	
  is	
  attached	
  as	
  Appendix	
  8.	
  

We	
   can	
   formulate	
   to	
   client	
   specifications	
   up	
   to	
   20mg/ml.	
   Short	
   term	
   (up	
   to	
   1	
   month)	
  
storage	
   is	
   at	
   4-­‐8oC	
   and	
   long	
   term	
   (1-­‐5	
   years)	
   at	
   -­‐80oC.	
  We	
   have	
   fully	
  managed	
   antibody	
  
inventories	
  (see	
  2.1.3).	
  

Appendix	
  3	
  exemplifies	
  our	
  standard	
  downstream	
  processing	
  datasheet.	
  

Polyclonal	
  antibodies	
  

We	
  offer	
  two	
  processing	
  options	
  for	
  polyclonal	
  serum	
  (usually	
  rabbit,	
  rat	
  or	
  sheep).	
  

Whole	
  IgG	
  purification	
  

We	
  can	
  purify	
  whole	
  IgG	
  from	
  serum	
  using	
  protein	
  A	
  or	
  G	
  (linked	
  to	
  sepharose).	
  

Affinity	
  chromatography	
  

We	
  can	
  prepare	
  custom	
  affinity	
  columns	
  by	
  immobilisation	
  of	
  peptide	
  or	
  protein	
  ligands	
  to	
  
NHS	
   activated	
   sepharose	
   using	
   amino	
   coupling.	
   The	
  minimum	
   ligand	
   requirement	
   is	
   5mg	
  
(usually	
  supplied	
  by	
  the	
  client,	
  however	
  we	
  do	
  have	
  the	
  capability	
  for	
  peptide	
  synthesis	
  and	
  
protein	
  expression	
  if	
  required).	
  Pricing	
  for	
  affinity	
  chromatography	
  are	
  included	
  in	
  Appendix	
  
10.	
  

Our	
  standard	
  formulation	
  for	
  purified	
  polyclonal	
  antibodies	
  is	
  1mg/ml	
  in	
  PBS,	
  pH7.4,	
  either	
  
filter	
  sterilised	
  or	
  with	
  the	
  addition	
  of	
  0.1%	
  sodium	
  azide	
  as	
  preservative	
  in	
  100ul	
  aliquots.	
  
We	
   can	
   formulate	
   to	
   client	
   specifications	
   up	
   to	
   20mg/ml.	
   As	
   for	
   purified	
   monoclonal	
  
antibodies,	
  we	
  can	
  adapt	
  final	
  formulation	
  to	
  meet	
  client	
  needs	
  and	
  can	
  store	
  the	
  product	
  
either	
  short	
  or	
  long	
  term	
  in	
  fully	
  managed	
  antibody	
  inventories.	
  

2.3.4	
  Downstream	
  processing	
  capacity	
  
Current	
   spare	
   downstream	
   capacity	
   would	
   enable	
   us	
   to	
   purify	
   the	
   20	
   x	
   1	
   litre	
   batches	
  
described	
  in	
  section	
  2.3.2	
  per	
  month.	
  

The	
  issue	
  of	
  capacity	
  and	
  expansion	
  possibilities	
  is	
  discussed	
  in	
  more	
  detail	
  in	
  section	
  3.	
  

2.3.5	
  Additional	
  post	
  purification	
  processing	
  and	
  modification	
  
For	
   those	
  antibodies	
  earmarked	
   for	
  pre-­‐clinical	
   studies,	
  we	
  can	
  on	
   request	
  both	
  assay	
   for	
  
(using	
  commercial	
  Limulus	
  Amoebocyte	
  Lysate	
  (LAL)	
  assays)	
  and	
  remove	
  (using	
  commercial	
  
Detoxigel	
  columns)	
  endotoxin.	
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Purified	
   antibodies	
   can	
   be	
   labelled	
  with	
   biotin,	
   enzymes	
   including	
   horseradish	
   peroxidase	
  
(HRP)	
   and	
   alkaline	
   phosphatase	
   (AP),	
   and	
   fluorescent	
   dyes	
   such	
   as	
   fluorescein	
   and	
  
fluorescein	
  isothiocyanate	
  (FITC)	
  using	
  commercially	
  available	
  kits.	
  	
  

We	
   also	
   provide	
   modification	
   of	
   antibodies	
   including	
   antibody	
   fragmentation	
   with	
   the	
  
enzymes	
  papain	
  and	
  pepsin	
  to	
  yield	
  Fab,	
  or	
  F(ab’)2	
  respectively.	
  

	
  

2.4	
  Quality	
  Control	
  
For	
  both	
  purified	
  monoclonal	
  and	
  polyclonal	
  antibodies,	
  our	
  standard	
  Quality	
  Control	
  (QC)	
  
checks	
  comprise	
  some	
  or	
  all	
  of	
  the	
  following	
  as	
  directed	
  by	
  the	
  client:	
  

1.	
  Quantification	
  at	
  O.D280mn	
  using	
  an	
  extinction	
  coefficient	
  of	
  1.35	
  for	
  IgG.	
  

2.	
  SDS	
  PAGE	
  analysis	
  (and	
  subsequent	
  Western	
  Blotting).	
  

3.	
  Verification	
  of	
  assay	
  performance,	
  e.g.	
  ELISA	
  or	
  Western	
  Blot	
  (see	
  2.2.1.1).	
  

4.	
  Specific	
  isotyping	
  using	
  commercial	
  dip	
  sticks.	
  

Appendix	
  2	
  exemplifies	
  our	
  standard	
  Certificate	
  of	
  Analysis.	
  

Where	
   more	
   specific	
   client	
   verification	
   of	
   product	
   is	
   required	
   (e.g.	
   lateral	
   flow),	
   we	
   can	
  
despatch	
  a	
  small	
  (1-­‐10ml)	
  sample	
  of	
  confluent	
  supernatant	
  or	
  test	
  sample	
  (100µl	
  at	
  1mg/ml)	
  
of	
  purified	
  antibody	
  to	
  the	
  client	
  for	
  ‘in-­‐house’	
  validation,	
  or	
  provide	
  this	
  service	
  in-­‐house.	
  
Scale	
  up	
  procedures	
  will	
  then	
  be	
  initiated	
  following	
  successful	
  client	
  feedback.	
  

	
  

2.5	
  Maintenance	
  of	
  stock	
  levels	
  and	
  control	
  
Based	
  on	
  the	
  hundreds	
  of	
  hybridoma	
  lines	
  we	
  have	
  grown	
  and	
  processed	
  at	
  the	
  1	
  litre	
  level,	
  
we	
   would	
   expect	
   average	
   final	
   productivity	
   to	
   be	
   in	
   the	
   order	
   of	
   20-­‐30mg/L,	
   the	
   full	
  
spectrum	
  of	
   productivity	
   ranging	
   from	
  as	
   low	
   as	
   10mg/L	
   to	
   as	
   high	
   as	
   100mg/L.	
  Working	
  
with	
  this	
  conservative	
  average,	
  a	
  one	
  litre	
  batch	
  would	
  easily	
  yield	
  20	
  x	
  1ml,	
  200	
  x	
  100ul	
  or	
  
other	
   combination	
   of	
   aliquots	
   (all	
   at	
   1mg/ml)	
   which	
   would	
   hopefully	
   cover	
   despatch	
  
requirements	
   for	
   most	
   antibodies.	
   Providing	
   the	
   client	
   indicates	
   minimum	
   stocking	
  
thresholds	
   for	
   respective	
   antibodies,	
   we	
   can	
  maintain	
   these,	
   replenishing	
   stocks	
   through	
  
fresh	
   batch	
   production	
   when	
   pre-­‐determined	
   key	
   trigger	
   points	
   within	
   the	
   inventory	
   are	
  
reached.	
  We	
  would	
  envisage	
  a	
  1	
  week	
  lead	
  time	
  for	
  despatch	
  from	
  stock	
  or	
  an	
  average	
  4-­‐6	
  
week	
  lead	
  time	
  for	
  new	
  orders	
  (see	
  2.3.2),	
  depending	
  on	
  the	
  order	
  size.	
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2.6	
  Order	
  Processing,	
  Packing	
  and	
  Shipping	
  
BioServ	
  UK	
  Limited	
  has	
  established,	
  proven	
  procedures	
  and	
  practices	
  in	
  place:	
  

2.6.1	
  Ordering	
  
We	
   prefer	
   orders	
   to	
   be	
   placed	
   by	
   email.	
   A	
   specific	
   production	
   request	
   will	
   be	
   answered	
  
within	
  48	
  hours	
  with	
  confirmation	
  of	
  price	
  and	
  lead	
  time.	
  Each	
  new	
  production	
  run	
  will	
  be	
  
allocated	
   a	
   sequential	
   job	
   number	
   for	
   use	
   in	
   all	
   future	
   communication.	
   Whilst	
   many	
  
production	
  requests	
  will	
  be	
  standard,	
  there	
  may	
  be	
  instances	
  when	
  bespoke	
  processes	
  are	
  
required	
   and	
   in	
   these	
   instances	
   we	
   are	
   happy	
   to	
   discuss	
   best	
   options,	
   possibly	
   with	
   a	
  
teleconference	
  if	
  this	
  will	
  expedite	
  the	
  process.	
  

2.6.2	
  Shipping	
  and	
  receiving	
  goods	
  
We	
   have	
   considerable	
   experience	
   in	
   despatching	
   hybridoma	
   supernatants,	
   purified	
  
antibodies	
   and	
   live	
   cells,	
   using	
   both	
  wet	
   and	
   dry	
   ice.	
  We	
   are	
   approved	
   for	
   dry	
   shipment	
  
internationally	
  using	
  our	
  preferred	
  courier	
  –	
  DHL	
  and	
  have	
  all	
  relevant	
  paperwork	
  in	
  place	
  to	
  
expedite	
  worldwide	
  transit,	
  particularly	
  to	
  the	
  United	
  States	
  where	
  customs	
  clearance	
  can	
  
be	
  most	
  stringent.	
  We	
  have	
  several	
  key	
  IVD	
  clients	
  in	
  the	
  US	
  and	
  regularly	
  send	
  and	
  receive	
  
samples	
   and	
   cells.	
  With	
   each	
   shipment	
   we	
   provide	
   a	
   despatch	
   inventory	
   (an	
   example	
   of	
  
which	
  is	
  Appendix	
  9).	
  	
  

	
  

	
  

For	
  goods	
  in	
  we	
  request	
  24	
  hours	
  advance	
  notice	
  of	
  despatch	
  with	
  a	
  relevant	
  airway	
  bill	
  or	
  
tracking	
  reference	
  if	
  possible.	
  

	
  

2.7	
  Transfer	
  of	
  materials	
  from	
  clients	
  to	
  BioServ	
  facilities	
  
We	
  would	
  recommend	
  transfer	
  of	
  material	
  to	
  be	
  undertaken	
  by	
  a	
  specialist	
  courier	
  such	
  as	
  
Biocair	
  (http://www.biocair.com),	
  probably	
  in	
  several	
  batches	
  depending	
  on	
  overall	
  number	
  
of	
  frozen	
  vials	
  and	
  antibody	
  samples	
  for	
  transfer.	
  	
  

2.7.1	
  Back-­‐up	
  storage	
  
If	
   necessary	
   we	
   can	
   arrange	
   replica	
   back	
   up	
   at	
   a	
   different	
   site,	
   e.g.	
   MTS	
   Cryostores	
  
(http://www.mtscryostores.co.uk)	
  as	
  this	
  is	
  good	
  practice	
  for	
  critical	
  cell	
  lines.	
  

	
  

2.8	
  Associated	
  Services	
  
We	
  can	
  offer	
  the	
  following	
  complementary	
  services	
  as	
  part	
  of	
  a	
  wider	
  package.	
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2.8.1	
  Polyclonal	
  antibody	
  production	
  

BioServ	
   UK	
   has	
   capability	
   to	
   offer	
   a	
   full	
   range	
   of	
   antigen	
   design,	
   production	
   and	
  
immunisation	
   services	
   for	
   rabbit	
   polyclonal	
   antibodies.	
   We	
   work	
   closely	
   with	
   a	
   range	
   of	
  
peptide	
  companies	
  who	
  provide	
  a	
  full	
  peptide	
  design,	
  synthesis	
  and	
  conjugation	
  package.	
  	
  

	
  

Indicative	
  pricing	
  for	
  our	
  polyclonal	
  antibody	
  production	
  services	
  are	
   included	
  in	
  Appendix	
  
10.	
  

2.8.2	
  Monoclonal	
  antibody	
  production	
  
Our	
  scientists	
  have	
  extensive	
  experience	
  of	
  de	
  novo	
  monoclonal	
  antibody	
  generation	
  across	
  
a	
  wide	
  spectrum	
  of	
  antigenic	
  targets.	
  Much	
  more	
  specific	
  detail	
  is	
  available	
  on	
  our	
  website:	
  
www.bioservuk.com.	
  

Pricing	
  details	
  for	
  our	
  monoclonal	
  antibody	
  production	
  services	
  are	
  included	
  in	
  Appendix	
  10.	
  

	
  

2.9	
  Pricing	
  
Most	
  of	
  our	
  standard	
  procedures	
  have	
  definitive	
  costs	
  applied	
  to	
  them	
  and	
  these	
  are	
  listed	
  
in	
  Appendix	
  10.	
  We	
  appreciate	
  that	
  we	
  may	
  receive	
  requests	
  for	
  bespoke	
  services	
  out	
  with	
  
our	
   standard	
   protocols,	
   e.g.	
   coupling	
   an	
   antibody	
   to	
   a	
   non-­‐standard	
   ligand	
   and	
   in	
   this	
  
instance	
  quotations	
  can	
  be	
  provided	
  by	
  email	
  on	
  a	
  piecemeal	
  basis.	
  

	
  

2.10	
  Possibilities	
  for	
  expansion	
  beyond	
  current	
  capacity	
  	
  
BioServUK	
  Limited	
  is	
  strategically	
  well	
  placed	
  to	
  initiate	
  production	
  and	
  processing	
  requests	
  
immediately	
  as	
  most	
  of	
  the	
  proposed	
  service	
  requirements	
  are	
  already	
  routinely	
  carried	
  out	
  
for	
  other	
  clients.	
  Whilst	
  an	
  indication	
  of	
  typical	
  spare	
  capacity	
  is	
  given	
  in	
  2.3.2	
  and	
  2.3.4,	
  this	
  
will	
  obviously	
  vary	
  pending	
  other	
  core	
  contract	
  work.	
  	
  

If	
  contract	
  requests	
  from	
  a	
  client	
  are	
  in	
  excess	
  of	
  current	
  capacity	
  (or	
  grow	
  to	
  that	
  level	
  in	
  
due	
  course),	
  we	
  are	
  well	
  placed	
  to	
  expand	
  both	
  people	
  and	
  equipment	
  resource	
  accordingly.	
  	
  

	
  

	
  

Appendices	
  

Appendix	
  1:	
  Example	
  Mycoplasma	
  Assay	
  Report	
  Form	
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BioServ	
  UK	
  Assay	
  Data	
  Report	
  

	
  
Assay	
  Title:	
   	
   Mycoplasma	
  PCR	
  (8th	
  September	
  2011).	
  	
  

	
  
Assay	
  Details:	
   	
   Assay	
  /	
  PCR	
  carried	
  out	
  according	
  to	
  BioServ	
  SOP	
  
Consumables:	
   	
   EZ-­‐PCR	
  Mycoplasma	
  Kit	
  (Geneflow,	
  K1-­‐0210,	
  £149.50)	
  

	
  
Reagent	
  Lots:	
   	
   Positive	
  Control	
  	
   #	
  1031791	
  

	
   	
   	
   	
   Reaction	
  Mix	
   	
   #	
  1031791	
  
	
   	
   	
   	
   Buffer	
  Solution	
   	
   #	
  1031791	
  
	
  
	
  

1. DNA	
  Ladder	
  
2. Blank	
  
3. Cell	
  Line	
  Supernatant	
  Sample	
  1	
  
4. Cell	
  Line	
  Supernatant	
  Sample	
  2	
  
5. Cell	
  Line	
  Supernatant	
  Sample	
  3	
  
6. Blank	
  
7. Negative	
  Control	
  
8. Blank	
  
9. Positive	
  Control	
  

	
  
	
  

Marker	
  is	
  10µl	
  HyperLadder	
  IV	
  (BioLine)	
  
10µl	
  Sample	
  loaded	
  per	
  lane	
  
No	
  loading	
  dye	
  added	
  
Mycoplasma	
  Positive	
  band	
  ~275bp	
  

	
  
	
  

	
  

	
  

	
  

	
  
	
  

	
  

Appendix	
  2:	
  Example	
  Certificate	
  of	
  Analysis	
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CERTIFICATE OF ANALYSIS 

 

PRODUCT NAME: AFFINITY PURIFIED MONOCLONAL ANTIBODY 

 

CLONE NAME: BIO-1 

 

BATCH NUMBER: G-ABC1/01 

 

APPEARANCE: CLEAR COLOURLESS SOLUTION 

 

PROTEIN BY UV  
ABSORBANCE: 1.0MG/ML 

 

STORAGE BUFFER: PHOSPHATE BUFFERED SALINE, pH 7.4 + 0.1% SODIUM AZIDE, FILTER 
STERILISED 

 

GROWTH MEDIUM: SERUM FREE  

 

SHIPPING 
CONDITIONS:  DRY ICE 
 
 
 
STORAGE  STORE AT +4⁰C SHORT TERM (1-2 WEEKS). ALIQUOT AND STORE AT  
CONDITIONS: -20⁰C OR -80⁰C. AVOID REPEAT FREEZE/THAW CYCLES. 
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NuPAGE ANALYSIS: 
 
2 µg total protein load.  Denaturing/reducing conditions on 4-12% Bis-Tris stained with 0.1% 

Coomassie. 
 
Lane: 
 

1. SeeBluePlus2 
2. G-ABC1/01 
3. PBS Blank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

51kDa	
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Appendix	
  3:	
  Example	
  Downstream	
  Datasheet	
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Appendix	
  4:	
  Example	
  Quantitative	
  ELISA	
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Appendix	
  5:	
  Example	
  section	
  of	
  our	
  -­‐80oC	
  antibody	
  storage	
  inventory	
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Appendix	
  6:	
  Example	
  Western	
  Blot	
  Data	
  Sheet	
  
	
  

	
   	
  	
  	
  Assay	
  Data	
  Report	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  	
  

Assay	
  Title:	
   	
   Monoclonal	
  antibody	
  Western	
  Blot	
  detection	
  in	
  cell	
  lysate	
  	
  
	
  
Assay	
  Details:	
   	
   Assay	
  carried	
  out	
  according	
  to	
  SOPs:	
  GL21,	
  GL10,	
  GL13	
  
	
  
Gel:	
   	
   	
   NuPAGE	
  4-­‐12%	
  Bis/Tris	
  2D.	
  Invitrogen	
  #	
  NP0337	
  
Sample:	
  	
   	
   90	
  µl	
  lysate	
  
Conditions:	
   	
   Denaturing	
  (85°C,	
  10	
  minutes)	
  and	
  Reducing	
  (1x	
  Reducing	
  Buffer)	
  
	
   	
   	
   Gel	
  Electrophoresis	
  (200V,	
  1h)	
  and	
  Western	
  Transfer	
  (30V,	
  1h)	
  
	
  
Predicted	
  mW:	
   	
   38kDa 

	
   	
   	
   	
  
	
   	
   	
   	
   	
   	
  
	
  
Consumables:	
   	
   Gel:	
   	
   	
   10091773	
  
	
   	
   	
   4x	
  Sample	
  Buffer:	
   NA	
  
	
   	
   	
   10x	
  Reducing	
  Buffer:	
   484660	
  	
  
	
   	
   	
   Anti-­‐Oxidant:	
   	
   719491	
  
	
   	
   	
   Nitrocellulose(0.45µm):	
  925015	
  
	
  
Reagents:	
   	
   MOPS:	
   	
   	
   BIO-­‐B11-­‐018	
  
	
   	
   	
   Transfer:	
   	
   BIO-­‐B11-­‐019	
  
	
   	
   	
   PBS/Tw:	
   	
   BIO-­‐11-­‐405	
  
	
   	
   	
   5%	
  Marvel/PBS/Tw:	
   BIO-­‐11-­‐419	
  
	
   	
   	
   1%	
  Marvel/PBS/Tw:	
   BIO-­‐11-­‐423	
  

Secondary	
  Antibody:	
   Anti-­‐Mouse	
  IgG	
  (whole	
  molecule).	
  AP	
  Conjugate.	
  
1:2000.	
  Sigma	
  A3562-­‐1ml	
  #119k8201	
  

Substrate:	
   	
   BCIP/NBT.	
  Sigma	
  B5655	
  #098K8205	
  
	
  
	
  
Summary	
  Results:	
  
	
  
Antibody	
  recognises	
  band	
  of	
  correct	
  molecular	
  weight	
  with	
  good	
  specificity	
  at	
  a	
  working	
  dilution	
  of	
  
at	
  least	
  1:8000	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Lane	
  Samples:	
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1. (1	
  in	
  50)	
  
2. (1	
  in	
  200)	
  
3. (1	
  in	
  1,000)	
  
4. (1	
  in	
  2,000)	
  
5. (1	
  in	
  4,000)	
  
6. (1	
  in	
  8,000)	
  
7. (1	
  in	
  16,000)	
  
8. (1	
  in	
  32,000)	
  
9. (1	
  in	
  64,000)	
  
10. (1	
  in	
  128,000)	
  
11. (1	
  in	
  256,000)	
  
12. (1	
  in	
  512,000)	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

28kD	
  

39kD	
  

51kD	
  

64kD	
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97kD	
  

19kD	
  

Cell	
  lysate	
  run	
  on	
  4-­‐12%	
  Bis-­‐Tris	
  2D	
  gel	
  in	
  1x	
  MOPS	
  running	
  
buffer.	
  Transfer	
  to	
  0.45µm	
  nitrocellulose.	
  Membrane	
  probed	
  
with	
  murine	
  monoclonal	
  (anti-­‐target).	
  Secondary	
  =	
  
Anti-­‐mouse	
  IgG	
  (whole	
  molecule)-­‐AP	
  conjugate	
  (1	
  in	
  2,000).	
  
Detection	
  with	
  BCIP/NBT	
  substrate.	
  

Target	
  

28	
  

39	
  

51	
  

64	
  

97	
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Appendix	
  7:	
  Standard	
  Operating	
  Procedure	
  for	
  Cell	
  Line	
  Scale	
  Up	
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Appendix	
  8:	
  Standard	
  Operating	
  Procedure	
  for	
  Protein	
  G	
  Purification	
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Appendix	
  9:	
  Delivery	
  Note	
  for	
  Sample	
  Despatch	
  

DELIVERY NOTE 
 

BioServ UK LTD Contract reference: G-ABC1 

 

A.Customer 

Newco Labs 

312 Westway 

Epsom 

Surrey 

 

 

1st August 2016 

 

Content was checked before shipment. 

 

(Sign)………………………….. 

 

(Print)………………………….. 

 

 

Sample inventory:  

 

 

1. 1 x 5ml aliquot  of monoclonal antibody ABC-1/04. Filter sterile at 2.0mg/ml in PBS + 
0.1% sodium azide = 10mg 
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Appendix	
  10:	
  Pricing	
  Summary	
  

1	
  Cell	
  line	
  storage	
  and	
  testing	
  
Single	
  ampoule	
  storage	
  per	
  annum	
   	
  
Mycoplasma	
  screening	
  (per	
  cell	
  line)	
   	
  
Master	
  Cell	
  Bank	
  preparation	
  (price	
  per	
  ampoule	
  
to	
  include	
  1	
  year	
  storage,	
  minimum	
  10	
  ampoules)	
   	
  
	
  

2	
  Cell	
  line	
  growth	
  	
  
Production	
  of	
  cell	
  culture	
  supernatant	
  in	
  serum	
  	
  
supplemented	
  medium:	
  

10ml	
  (minimum	
  volume)	
   	
  
500ml	
  (1	
  roller	
  bottle)	
   	
  
1000ml	
  (standard	
  Unit,	
  2	
  X	
  roller	
  bottles)	
   	
  

Production	
  of	
  cell	
  culture	
  supernatant	
  in	
  protein	
  	
  
free	
  medium:	
  

10ml	
  (minimum	
  volume)	
   	
  
500ml	
  (1	
  roller	
  bottle)	
   	
  
1000ml	
  (standard	
  Unit,	
  2	
  X	
  roller	
  bottles)	
   	
  

To	
   produce	
   a	
   preparation	
   of	
   100%	
   homogenous	
   murine	
   antibody	
   we	
   would	
   always	
  
recommend	
  bulk-­‐scale	
  growth	
  requests	
  are	
  performed	
  in	
  protein-­‐free	
  media.	
  Quotations	
  for	
  
larger	
   volumes	
   can	
   be	
   provided	
   on	
   request	
   and	
   are	
   generally	
  more	
   cost	
   effective,	
   albeit	
  
indicative	
  pricing	
  for	
  a	
  ‘typical’	
  hybridoma	
  cell	
  line,	
  grown	
  in	
  protein-­‐free	
  media,	
  is	
  outlined	
  
below:	
  

500mg	
   	
  

1000mg	
   	
  

5000mg	
   	
  

10,000mg	
   	
  

>10,000mg	
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3	
  Purification	
  of	
  cell	
  culture	
  supernatants	
  
Standard	
  purification	
  is	
  performed	
  using	
  Protein	
  A	
  or	
  G	
  sepharose	
  and	
  for	
  500ml	
  and	
  
1000ml	
  volumes	
  includes	
  x10	
  tangential	
  cross	
  flow	
  concentration	
  using	
  membranes	
  with	
  a	
  
30kD	
  MWCO.	
  
	
  
10ml	
  (minimum	
  volume)	
   	
  
500ml	
  (1	
  roller	
  bottle)	
   	
  
1000ml	
  (standard	
  Unit,	
  2	
  X	
  roller	
  bottles)	
   	
  

4	
  Additional	
  cell	
  culture	
  service	
  
Limiting	
  dilution	
  cloning	
  (initial	
  round)	
  and	
  assay	
  by	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
ELISA	
  (antigen	
  to	
  be	
  provided	
  by	
  client)	
   	
  

Additional	
  rounds	
  of	
  cloning	
  and	
  assay	
  by	
  ELISA	
   	
  

Isotyping	
  (commercial	
  dip	
  sticks)	
  per	
  cell	
  line	
   	
  

ELISA	
  assay	
  (per	
  plate)	
   	
  

Western	
  blot	
  (per	
  blot)	
   	
  	
  

Flow	
  cytometry	
   	
  	
  

Lateral	
  flow	
   	
  	
  

Endotoxin	
  removal	
  	
   	
  

(dependent	
  upon	
  final	
  EU	
  level	
  as	
  defined	
  by	
  client)	
   	
  

5	
  Antibody	
  modification	
  services	
  
Preparation	
  of	
  Fab	
  fragments	
  (excludes	
  preparation	
   	
   	
   	
   	
   	
   	
  
of	
  pure	
  antibody).	
  5mg	
   	
  

Preparation	
  of	
  F(ab’)2	
  fragments	
  (excludes	
  preparation	
  
of	
  pure	
  antibody):	
  5mg	
   	
  

Conjugation	
  with	
  HRP	
  /	
  Biotin	
  /	
  FITC:	
  5mg	
   	
  

6	
  Purification	
  of	
  polyclonal	
  sera	
  
Preparation	
  of	
  whole	
  IgG	
  using	
  protein	
  A/G	
   	
  
First	
  50ml	
   	
  
Subsequent	
  50ml	
  lots:	
   	
  

Preparation	
  of	
  an	
  affinity	
  chromatography	
  column	
  
using	
  client	
  antigen	
  and	
  subsequent	
  purification	
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First	
  50ml	
  	
   	
  
Subsequent	
  50ml	
  lots:	
   	
  

7	
  Hybridoma	
  development	
  
Peptide	
  design	
  and	
  conjugation	
   	
  

Immunization	
  into	
  4	
  xBALB/C	
  mice,	
  to	
  include	
  
20	
  weeks	
  animal	
  husbandry	
  and	
  ELISA	
  assay	
  of	
  sera	
   	
  

Additional	
  weeks	
  animal	
  husbandry	
  (4x	
  BALB/C)	
   .	
  

Myeloma	
  prep,	
  fusion,	
  ELISA	
  assay	
  and	
  selection	
  
(to	
  identify	
  a	
  panel	
  of	
  5-­‐10	
  best	
  binders)	
   	
  

Limiting	
  dilution	
  cloning	
  (per	
  round),	
  to	
  include	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
ELISA	
  assay	
   	
   	
  

Preparation	
  of	
  10-­‐20mgs	
  of	
  pure	
  mAb	
   	
  
per	
  cloned	
  cell	
  line	
  from	
  fusion	
  

8	
  Rabbit	
  Polyclonal	
  antibody	
  production	
  
	
  
Peptide	
  design	
  and	
  conjugation	
   	
  

Standard	
  63/77	
  day	
  single	
  rabbit	
  schedule	
   	
  

Superfast	
  28	
  day	
  single	
  rabbit	
  schedule	
   	
  

	
  

9	
  Sample	
  despatch	
  
	
  

We	
  use	
  DHL	
  for	
  sample	
  despatch.	
  Some	
  example	
  prices	
  are	
  given	
  below:	
  

UK	
  up	
  to	
  2Kg	
  (4-­‐8oC)	
   	
  

UK	
  2	
  -­‐10kg	
  (4-­‐8	
  oC)	
   	
  

UK	
  up	
  to	
  10kg	
  (dry	
  ice)	
   	
   	
   	
  

Europe	
  up	
  to	
  5Kg	
  (4-­‐8oC)	
   	
  

Europe	
  up	
  to	
  5Kg	
  (dry	
  ice)	
   	
  

USA	
  up	
  to	
  10Kg	
  (4-­‐8	
  oC)	
   	
  

USA	
  up	
  to	
  10Kg	
  (dry	
  ice)	
   	
  	
  


