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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 I1SO 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 4-8°C (short term = 1-2months)
and -80°C (long term = 1-5 years). An example page from our -80°C 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 4-8°C and long term (1-5 years) at -80°C. 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’), 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 0.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 (100ul 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.

10
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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.

11
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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

12
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BioServ UK Assay Data Report

Assay Title: Mycoplasma PCR (8" 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 10ul HyperLadder IV (BiolLine)
10ul Sample loaded per lane

No loading dye added

Mycoplasma Positive band ~275bp

400bp :
300bp j
200bp : 2

R & TR

Append

DATE: 17 JUNE 2016

13



PRODUCT NAME:

CLONE NAME:

BATCH NUMBER:

APPEARANCE:

PROTEIN BY UV
ABSORBANCE:

STORAGE BUFFER:

GROWTH MEDIUM:

SHIPPING
CONDITIONS:

STORAGE
CONDITIONS:

o,
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CERTIFICATE OF ANALYSIS
AFFINITY PURIFIED MONOCLONAL ANTIBODY
BIO-1
G-ABC1/01

CLEAR COLOURLESS SOLUTION

1.0MG/ML

PHOSPHATE BUFFERED SALINE, pH 7.4 + 0.1% SODIUM AZIDE, FILTE
STERILISED

SERUM FREE

DRY ICE

STORE AT +4°C SHORT TERM (1-2 WEEKS). ALIQUOT AND STORE AT
-20°C OR -80°C. AVOID REPEAT FREEZE/THAW CYCLES.

UK

R

14
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NuPAGE ANALYSIS:

2 ug 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

64kDa -

51kDa

39kDa

28kDa

15



Appendix 3: Example Downstream Datasheet

Form 35 Issue 5 13.01.11

>
X
U

BioServ UK Ltd
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Cixi
BioServ-

REGISTRARS| V.
Quality Assurance Qo
| O ‘90077 = Downstream Report
Contract Details
Contract| G- B3V L | Cell Line| VWET JC o

Growth Details

Harvest Date[ 21~ mae-2ou ]

Media

Batch number[ 4 | Batch volume

Concentration Details

Pre-Clarified:

Concentration:

Yes[ v
No

Yes| v —  Vivaflow plates| 5., - 55 — Final Volume| 23S.|
No Conc Factor % A
Purification Details
pete [Tz ria ]
Matrix | PRoTed Column ID| s
R[4 | Volume Purified
Buffers| po_remi & tsiisnt pns C0-773)
€ LT oa) PM A7 (“"7'3")

Niureaciganod BufFe el A (1~ 740)

Dialysis

Yes| —

No

Buffer[ 1, 283

(- 352)

S ————

Other Information

Additives |

~N/A

Filter Sterile|I|

Notes

N /A

Page 1 of 2

16
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Ref: Form 35 Issue 5 13.01.11
Quantification Raw Data Post Purification
Reading 1 [ PosT coLumn) ]
Dil1] v Dil2] \:\vo Dil 3 N
OD 280: oS & | o-s1F | 0-S13
Divide by Ext.Coeff and multiply by dilution factor
Concentration: mg/ml [ 3%y ] [ 243 |
Mean concentration: mg/ml [ 352 | Vol 35ml | Total
Reading 2 [ PoST- DiaLys: S |
Dil 1] s pi2[ vp | Dil 3[ i~
OD 280: o Sor | oso> | [ 2-uax
Divide by Ext.Coeff and multiply by dilution factor
Concentration: mg/mi | 30| | 33o |
Mean concentration: mg/mi | 2% | Vol  35.d ] Total
Reading 3 ( FleTde - STCRICC |
Dil1] Vs Dil2] \:.ve Dil 3| o
OD 280: 0-426 | o yry | 6wz |
Divide by Ext.Coeff E and multiply by dilution factor
Concentration: mg/ml | 206 | | 214 |
Mean concentration: mg/ml [ 3ig ] Vo[ Baud ] Total \cbms |
Reading 4 | N/A |
Dil 1 wla | Dil2[~Ta ] Dil 3[ nin
OD 280: ~/a | N/~ | N
Divide by Ext.Coeff and multiply by dilution factor
Concentration: mg/ml | NV [ ~ /e |
Mean concentration: mg/ml [ N/a | Vol n/a | Total
Name|  Tad  Pruccles |
Signature|  —== = |
Date|  2u. mae- 2o |
Page 2 of 2

17
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Appendix 4: Example Quantitative ELISA

Page 1

BioServUK Ltd - Assay Data Report

Cllent: G-BIO1 Assay Ref: G-BIO1/01 Assay Date: 29311

Assay Title: 1gG Quantification (anti-mouse IgG Fab specific)

Assay Details / Deviations:

Assay carried out according to SOP: CC13

Coat 1 x Maxisorp plates with 2ach of the following plate coats:

Plate coats:  Ant-mouse IgG (Fab-specific). Tmg/m! @ 500ng/ml in carb/bicarb buffer (810-11-08C

Consumables Lot Numbers:
1x Maxisorp plates (Nunc, Cat no. 438454, lot: 114850)

Reagents Lot Numbers:

PBS/Tw: Lot: 810-11-100

PBS/Twl0.2% gelatn:  Lot: B10-11-101

Secondary antibody: Anti-mouse IgG (FC specific)-HRP, 1:5000 Dilution, 50ul/well
Sigma Cat AD168 - 1ml, Lot 087K45821

Substrate: TMB Liquid Substrate System
Cheshire Scientific (Cat: UPE84751, lot: KOT20M<)

2M Sulphuric Acid: Lot 810-10-860

Template
Plate 1
1 2 3 4 5 6 7 8 9 10 11 12
Al (1) zero 32ngiml {2) blank 8 (3) blank 2
B| 0.25ng/ml S4ng/ml 1 g 1 g
C| 0.5ng/ml 125ng/ml 2 10 2 10
D 1ng/ml 250ng/mi 3 3 11
E 2ng/ml 4 4
F 4ng/ml 5 5
G 8ng/ml ] =]
H| 16ng/m! 7 7
(1) Standards
(2) Group 1 - Unknowns
(3) Group 2 - Unknowns
Results
Raw Data
Plate 1 1
A
B
C
D
E
F
G
H
OD=02-0498
0O0D=05-00898
0D =1-0000
Form: Issue Number: Issue Date:

18
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Plate 1 1
A| 0.000
B| 0.038
C| 0.073
D| 0.143
E| 0.268 0.128
F| 0.493| 0.483] 0.003 0.247 -0.004
G 0.426 -0.008
H -0.001
Concentrations
Plate1 1 2 3 4 5 6 7 8 9 10 11 12
A| 0.00f 0.00)2377] 32.77| 0.00f 0.00] 1583| 15.92] 000] 000] 7.24| 784
0.00| 0.00) £2.85] 52.88( 0.00] 000 2147|2147| 000} 00Q) 873 972
C| 040 0<40] 1334] 1234| 0.15| 0152651 28.51] 0.00] 0.00] 11.48] 11.48
D| t.11] 117} 211.4) 2114 0.73] 073] 26.83| 26.82| 0.33] 0.235] 11.88] 11.58
E| 222 222 000] 0.00| *.54/ 154] 000| 0.OC| 088] 0&s] 0.00] 0.00
F| 4.74| 414] 000 00ODO| 298| 288 000| O0.OCf 2.04] 204 0.00f 0.00
G| 7.83] 7.83] 000] 000 5423| 5<43] 000| 0.00] 357 357] 0.00f 0.00
H| 15.46| 1546] 000 0.00f 9.43] 943] 000| 0.00f 587] 567 0.00] 0.00
Averages
Plate1_ 1 2 3 4 5 6 7 8 9 10 11 12
A 0.000 33.767 0.000 15.832 0.000 7.928
B 0.000 £2.850 0.000 21.458 0.000 0726
C 0.404 133429 0.153 26.512 0.000 11.483
D 1.112 211420 0.733 28827 0.375 11.886
E 2.216 0.000 1.543 0.000 09792 0.000
F 4.143 0.000 2.831 0.000 2.040 0.000
G 7.521 0.000 5432 0.000 3.565 0.000
H 15.483 0.000 9427 0.000 5868 0.000
)_l”l
4. -
I’.
1 //',
o
-4 . e
an LT
I — -
- ”
Kl ard,
Go A Bet 2282, Le'dnDo) Lol 252 15 e LAY
Form: Issue Number:

Issue Date:

19
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Appendix 5: Example section of our -80°C antibody storage inventory

Insert  Pagelayout  Formulas  Data  Review  View @=F

[ﬁ & cut Calibri S0 c A A S Wrap Text Text B % E @ %— ; [l = Autosum~ ﬂ ﬁ
(3 Copy ~ = @ Fin~
P romatpainter| B 7 W[ S A Evegescenter | B % 2 [ L e swese | o T Qi fiers smed
Clipboard n Font n Alignment | Number n Styles Cells | Editing
[ 1156 - £ | pBs =
A T T T T oA T o T o T d T & T T T T W T w7 IR BT |
Rack |~ |Position |~|Contract [+ ]Antibody =1 i [~]vol  [~[Total (mg) [~|Date Frozen [~|F/s ; In =
¥ 26| 6 20
L 147, 6 21
148 6 22
(149, 6 23 G-AWH32 69-HB 0.23mg/ml e 1img 29/05/2009  Non-Sterile PBS
150, 6 2 G-AWH32 69-HB 0.17mg/mi 15.3ml 2.6mg 01/06/2009  Non-Sterile PBS
[ [151| 6 25 GAWHS2 69-HB 0.32mg/ml 20ml 6.4mg 28/05/2009 _ Non-Sterile PBS E
| |152 7 1 G-Ase3 SEL 2.9mg/ml aml 11.6mg 01/10/2010 Sterile PBS
F 153, 7 2 Gases | SEL 1.6mg/ml som! 80mg 13/12/2010 sterile PBS
- |154] 7 3 Gases | SEL 1.6mg/ml a7ml 75.2mg 13/12/2010 Sterile PBS
155! 7 4 G-1059 MAS250 2mg/ml om! omg 28/09/2009  Non-Sterile PBS
Bl1s6] 7 5 G-1059 MAS250 2mg/ml sml 10mg 28/09/2009  Non-Sterile | PBS
| |157] 7 6 G-1059 MAS250 2mg/mi 10m! 20mg 28/09/2009  Non-Sterile PBS
|158| 7 7 G-1059 MAS250 2mg/mi 10m! 20mg 28/09/2008  Non-Sterile PBS
L_|159, 7 8
160 7 9
- 161 7 10
162 7 1 G-BSV6 HF9/C9 4mg/ml 2x5ml 40mg 06/07/2011 Sterile PBS
F|163| 7 12 G-BsVsb 9E10/12 PX4 1mg/m! 30ml 30mg 16/07/2009 Sterile PBS
164, 7 13 G-BSVsb 9E10/12 PX4 1mg/ml 30m! 30mg 16/07/2009 Sterile PBS
165, 7 14 G-BSVsb 9E10/12 PX4 1mg/m! 30ml 30mg 16/07/2009 Sterile PBS
- 166 7 15 G-BSVSb 9E10/12 PX4 1mg/mi 25ml 25mg 16/07/2009 Sterile PBS
-
44 » M| Details (Edit here) /” Rack View (View Only) %3 ~ M« T ] » [
Ready | Page:2of12 BHOm wx U

TmuE 00 B4 aim
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Appendix 6: Example Western Blot Data Sheet

Assay Title:
Assay Details:
Gel:

Sample:
Conditions:

Predicted mW:

Consumables:

Reagents:

Assay Data Report

Monoclonal antibody Western Blot detection in cell lysate

Assay carried out according to SOPs: GL21, GL10, GL13

NUuPAGE 4-12% Bis/Tris 2D. Invitrogen # NP0337

90 ul lysate

Denaturing (85°C, 10 minutes) and Reducing (1x Reducing Buffer)
Gel Electrophoresis (200V, 1h) and Western Transfer (30V, 1h)

38kDa

Gel:

4x Sample Buffer:

10x Reducing Buffer:
Anti-Oxidant:
Nitrocellulose(0.45um):

MOPS:

Transfer:

PBS/Tw:

5% Marvel/PBS/Tw:
1% Marvel/PBS/Tw:
Secondary Antibody:

Substrate:

10091773
NA
484660
719491
925015

BIO-B11-018

BIO-B11-019

BIO-11-405

BIO-11-419

BIO-11-423

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

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. (1in 50)
2. (1in 200) 1 2 3 4 5 6 7 8 9 10 11 12
3, (1in 1,000)
4, (1in 2,000)
5 (1 in 4,000) -
6. (1in 8,000)
7. (1in 16,000)
8. (1in 32,000)
9. (1in 64,000) 64kD
10.  (1in 128,000)
11. (1in 256,000) S1k
12.  (1in512,000)

39kD S — — —

28kD

19kD

97—

64 m—

51 mm——

30 L ———— <4 Target

28 m—

19

Cell lysate run on 4-12% Bis-Tris 2D gel in 1x MOPS running
buffer. Transfer to 0.45um 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.
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Appendix 7: Standard Operating Procedure for Cell Line Scale Up

N
Standard Operating Procedure (./ Blosel-vuu

CC3: Cell Scale Up for Batch Culture

Overview:

This SOP describes the processes used to scale up suspension cells from static to stired
batch culture. These procedures can also be used for adherent cells following removal

from the flask surface.

General:

Confluence refers to a ﬂdﬂurﬂ' at maximum cell density and for most suspension cell lines

approximates to 1-2 x 10 cells/ml.
Safety Precaution:

. Always wear a lab coat and gloves
Refer to: SOP/CC3, SOP/CC4, SOP/CC5, SOP/CCB, SOPI/CC16, SOP/R14

Ja: Cell Observation

Remove all 24 well plates, flasks and roller bottles for each cell line under study from
incubator, place individually on to inverted microscope staging and observe. Either
fransfer to laminar flow hood for manipulation or return plates, flasks and roller bottles to

incubator.
3b: Expansion of Cells into 24 Well Plates

1. Observe 24 well plates as in CC3a and transfer fo class Il cabinet.

2. Using a sterile pasteur pipette, gently aspirate the contents of the well to be

expanded in order to evenly disperse the cells.

3. Using the same pipette, take up a suitable volume of cells for the required seeding
density (determined from a cell count if necessary - CC4) and transfer to an empty

well. Discard used pipette

4. Top up seeded and seeding well with fresh medium and identify the newly seeded

well(s) with an indelible marker on the lid of the plate.
5. Repeat steps 2-4 as necessary with all wells to be expanded.

6. Return plates to incubator.

Written by: Alison Morgan Location: Laboratory E5a, Firth Court
Date: 13/05/05 Issue: 2
Authorised by: Page 1 of 4
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2 B
Standard Operating Procedure (./ BIOSeI-V

CC3: Cell Scale Up for Batch Culture

3c:

Expansion of Cells into 25cm’ Flasks
Observe 24 well plates as in CC3a and transfer to class Il cabinet.
Using a sterile pasteur pipette, gently aspirate the contents of the wells to be
expanded in order to disperse the cells.
Using the same pipette, take up the contents of several wells and aseptically transfer
to a 25cm’ flask.
Top up flask and seeding well with suitable volumes of fresh complete medium and
identify the newly seeded flask(s) with an indelible marker.
Repeat steps 2-4 as necessary with all wells to be expanded into flasks.
Return plates and flasks to incubator.
Expansion of Cells into 80cm? Flasks
Observe 24 well plates and 25cm?” flasks as in CC3a and transfer to class Il cabinet.
Using a sterile pasteur pipette, gently aspirate the contents of the wells to be
expanded in order to disperse the cells.
Using the same pipette, individually take up the contents of several of the wells and
aseptically transfer to. an 80cm? flask.
Using a sterile 10ml pipette aspirate required volumes of cells from 25cm” flasks and
add to 80cm® flask containing cells from plates (3).
Top up flasks and seeding wells with suitable volumes of fresh complete medium
and identify the newly seeded flask(s) with an indelible marker.
Repeat steps 2-4 as necessary with all wells and flasks to be expanded into flasks.
Return plates and flasks to incubator.
Written by: Alison Morgan Location: Laboratory ESa, Firth Court
Date: 13/05/05 Issue: 2
Authorised by: Page 2 of 4
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)
Standard Operating Procedure (-/ Biosel-vun

CC3: Cell Scale Up for Batch Culture

Je.

af:

Expansion of Cells into 175cm’ Flasks
Observe 25cm’ and 80cm? flasks as in CC3a and transfer to class Il cabinet.
Using a sterile 10ml pipette, aseptically aspirate required volumes of cells from
2 and 80cm? flasks and add to 175cm? flasks.
Top up all flasks with suitable volumes of fresh complete medium and identify the
newly seeded flask(s) with an indelible marker.
Return flasks to incubator.
Expansion of Cells into 500cm? Flasks
Observe 25cm”, 80cm® and 175cm’ flasks as in CC3a and transfer to class Il
cabinet.
Using a sterile 25mi ;:-ip-eth&b aseptically aspirate required volumes of cells from
2 and 80cm” and 175cm” flasks and add to 500cm” flasks.
Top up all flasks with suitable volumes of fresh complete medium and identify the
newly seeded flask(s) with an indelible marker.
Return flasks to incubator.
Written by: Alizon Morgan Location: Laboratory ESa, Firth Court
Date: 13/05/059 Issue: 2
Authorised by Page 3 of 4
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Standard Operating Procedure BIOSeI-V

CC3: Cell Scale Up for Batch Culture

3g:

Expansion of Cells into Roller Bottles [asﬂcmz}
Observe 175cm” flasks as in CC3a and transfer to class Il cabinet.

Using a sterile 10ml pipette, aseptically aspirate cells from 175cm” flasks and pool.
Take Sdrops for cell count (CC4) and centrifuge the remainder at 190g (1000rpm) for
5 minutes at ambient temperature. Decant supematant and resuspend cells in 10-
20mls complete media.

Add required volume of resuspended cells to the roller bottle to give appropriate
seeding densities of between 1 and 5 x 10° cells/ml.

Top up all roller bottles with suitable volumes (between 50mis and 200mis) of fresh
complete medium making sure to avoid frothing when decanting the medium.
Identify the newly seeded flask(s) with an indelible marker, stating cell line, passage
number, date and seeding density.

If the cells are being grown on RPMI or DMEM the roller bottle(s) will require gassing
(SOPICC16).

Return roller bottles to the incubator and ensure that they are placed correctly on the
roller rig.

Dependant upon the incubator conditions the roller bottle caps may require
Ioosening by half a turn.

*If the roller bottle has been gassed ensure the lid is kept tightly sealed.

Set the correct speed by adjusting dial on roller rig.

Written by: Alizon Morgan Location: Laboratory ESa, Firth Court
Date: 13/05/09 Issue: 2

Authorized by: Page 4 of 4
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Appendix 8: Standard Operating Procedure for Protein G Purification

Cia:
Standard Operating Procedure Bloserv

PU2: Affinity Purification of Tissue Culture Supernatant using
Protein G Sepharose Fast Flow

Overview:

Protein G-sepharose fast flow consists of protein G ligand immobilised onto sepharose
matrix. It can be used either as a stand alone, single step purification of monoclonal
antibodies from tissue culture supematant (s/n) or precede prosep-A purification (PUG) as
part of a 2 step process to give highly purified antibody. For further details of binding
capacities see manufacturers operating instruction booklet.

General:

« Al buffers should be stored at 4°C and supematants kept on ice during ap;;lication
+  BioServ UK Ltd currently uses protein G Sepharose Fast Flow (cat no- 17-0618-02
from Amersham Bioscience)

Safety Precaution:

. Protective gloves and a lab coat must be wom when performing this procedure

Refer to: SOP/R10, SOP/PUM, SOP/PUZ. SOP/CCSH —~ SOP/GL3, SOP/GL11,
SOP/GLTT, SOP/GL18

2a: Purification of Antibodies from Tissue Culture Supernatant using Protein G
Affinity Chromatography

1.  Equilibrate a pre-packed (PU1) Protein G column with at least 10 column volumes of
binding buffer pH 5.0 (R10b) at a flow rate of between 0.5 — 4 0ml/min (depending
on column size). Baseline the L.V monitor.

2. Whilst equilibrating the column prepare the supemnatant sample for application.
Ensure supematant has been clarified (CC5) post concentration (GL17).

3. Load (by pump) required volume of s/n (check manufacturers recommendation for
loading volume) at between 0.5 — 2. 5mlfmin (depending on column size) and collect
flow through into a clean vessel.

4. When all the supermnatant has been applied, the column needs to be re-baselined by
the addition of binding buffer (R10b). Until all the supernatant has passed through
the column maintain flow rate at between 0.5 — 2.5ml/min (loading rate). Once all the
supernatant has passed through the flow rate can be increased to 0.5 — 4.0ml/min
(equilibration rate).

. Ensure all supernatant has been washed from the column by using at least 10
column volumes of binding buffer

Written by: Alison Morgan Location: Laboratory ESa, Firth Court
Date: 10/06/09 Izsue: 2
Authorized by: Page 1 of 2
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Standard Operating Procedure Bloserv "

PU2: Affinity Purification of Tissue Culture Supernatant using

Protein G Sepharose Fast Flow

10.

Elute the bound antibody with elution buffer (0.1M glycine/HCL, pH 2.7) (R10c)

applied at 0.5 — 3.0ml/min (depending on column volume). When the antibody is

detected on the UV chart recorder begin to collect into a clean vessel.

. Collection vessels should contain a tenth end volume of 1M Tris/HCI pH 9.0
(R10d) to neutralise the acidic elution buffer

s  Using a Pasteur pipette aspirate the matrix during the elution procedure fo
ensure homogeneous spread of buffer throughout the matrix.

=  Check the final pH of eluted antibody and adjust until all antibody is in solution
with either 0.1M glycine (R10c) or 1M tris/HCL (R10d).

«  When all antibody has been eluted either dialyse directly against PBS (GL11),
filter sterilise (GL18) or quantify (GL3).

Ensure the UV monitor/chart recorder has re-baselined with the elution buffer

(R10c) prior to cleaning in place.

When baselined apply between 10 — 50mis (depending on column size) of CIP

reagent (R10e), ensuring a 1 minute contact period with the matrix. Aspirate using a

Pasteur pipette to ensure complete coverage of the matrix.

s  CIP reagent needs to be warm (37°C) at time of application

Immediately re-equilibrate the column with at least 5 column volumes of binding

buffer (R10b) applied at 0.5 = 4.0ml/imin {depending on column size).

If the column is not to be used against within 48hours, put into storage buffer (R10f)

and store at 4°C.

Record all data regarding the purification on the Protein G column register &

Downstream Data report.

Written by: Alison Morgan Location: Laboratory ESa, Firth Court
Date: 10/06/09 lssue: 2

Authorised by: Page 2 of 2
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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.

Sample inventory:

1. 1 x5ml aliquot of monoclonal antibody ABC-1/04. Filter sterile at 2.0mg/ml in PBS +
0.1% sodium azide = 10mg

29



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)

N

C

Ser

Antibodies

ca

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 (4-8°C)

UK 2 -10kg (4-8°C)

UK up to 10kg (dry ice)
Europe up to 5Kg (4-8°C)
Europe up to 5Kg (dry ice)
USA up to 10Kg (4-8°C)

USA up to 10Kg (dry ice)
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