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This kit is for research only!

Not for diagnostic purposes!

This product requires knowledge of basic molecular biological techniques



Notice for purchased products

Products from ATG:biosynthetics GmbH are to be used for research purposes only. Products
are not made for use in vitro diagnostic applications, therapeutics, or in humans.
ATG:biosynthetics does not allow to transfer rights to third parties or reselling products
without permission or selling modified products. Further, products from ATG:biosynthetics
can't be used to provide services to third parties without the permission of

ATG:biosynthetics, GmbH, Merzhausen, Germany on a license basis.

Limited Use Label License No: TA-1 ATG:biosynthetics GmbH

The purchase of this product conveys to the buyer the non-transferable right to use the
purchased amount of the product and components of the product in research conducted by
the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this
product or its components to a third party or otherwise use this product or its components or
materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific
collaborator, provided that such transfer is not for any Commercial Purpose, and that such
collaborator agrees in writing (a) not to transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial
Purposes. Commercial Purposes means any activity by a party for consideration and may
include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
inclusion of the product as part of another product; (3) use of the product or its components
to provide a service, information, or data; (4) use of the product or its components for ex vivo
or in vivo therapeutic, diagnostic, prophylactic or other unauthorized commercial purposes;
(5) use in foods, drugs, devices or cosmetics of any kind, or for consumption by or use in
connection with or administration or application to humans or animals; (6) resale of the
product or its components, whether or not such product or its components are resold for use
in research, or (7) any use other than research use. For products that are subject to multiple
limited use label licenses, the terms of the most restrictive limited use label license shall
control. ATG will not assert a claim against the buyer of infringement of patents owned or
controlled by ATG which cover this product based upon the manufacture, use or sale of a
therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this
product nor any of its components was used in the manufacture of such product. If the
purchaser does not agree with the terms or limitations of this limited use agreement, the
customer can return the product at their own costs but for a full refund (excluding shipping,
tax and handling fees). For information about purchasing a license to use this product or the
technology embedded in it for any use other than for research use please contact Out
Licensing, ATG:biosynthetics GmbH, D-79249 Merzhausen, Weberstr. 40, Germany or
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outlicensing@atg-biosynthetics.com. However, in accepting ATG's material transfer
agreement, buyers are not discouraged from disseminating the material to their colleagues if
the recipient is willing to sign this agreement prior to transfer of the material combined with
its regular purchase from ATG. tANCHOR - vectors are for research purposes only. By
signing this order form and on receipt of the tANCHOR vectors you agree not to distribute
tANCHOR vectors yourself and that you will only use the vectors in your individual lab
environment. For all other purposes a specific and separate license needs to be purchased.
Third parties who come into possession of the tANCHOR vectors through your distributing
them need to sign the same agreement, need to formally order the vectors at ATG and

reimburse ATG for permission to use them.

Data Safety and Confidentiality Statement:

ATG:biosynthetics declares that we will keep your intellectual property about your genes/
sequences in strict confidentiality and we will NOT, in any manner, disclose, develop and
utilize your genes/ sequences. We will destroy all the related testing data and results after at
least one month of storing. On request we will provide a secure web space for mutual data

exchange.

Security Statement:

Please note that ATG like other gene synthesis companies in compliance with bio-security
relevant self-control has subjected itself to a “code of conduct” which is emerging to be an
international quality management standard of the world wide community of Synthetic
Biologists. Sequences are checked for their potential of being a bio-hazard or their potential
for misuse in bio-terrorism. If you know that your gene has any such potential, please

cooperate with the manufacturer or distributor, e.g. ATG.

By buying this product you are accepting the license conditions and agree.

Otherwise you will send immediately back all items of the tANCHOR kit without keeping
items back or share it with third parties.
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1.Product information
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Content: 5 ug of each tANCHOR vector (lyophilized in TE buffer)

Storage: Long term: lyophilized vectors should be stored at -20°C
Short term: TE buffer 4°C or in distilled water at -20°C

Product characterization: tANCHOR vectors can be characterized by restriction
enzymes showing the correct following banding pattern

Vector

tANCHOR-CD63
tANCHOR-CD63

tANCHOR-CDS82
tANCHOR-CDS82

Enzyme Fragment length
in bp
Nhel/Clal 621 and 3535

Xhol/EcoRI 1098 and 3058

Nhel/Clal 666 and 3535
Xhol/EcoRI 1113 and 3088

License number: Each purchased tANCHOR kit will be shipped with a unique

license number. The license number is stamped on the
tANCHOR kit package. Please keep the license number

(customer#) for your records, it will enable you to receive

quick and personalized support. Please consult us if you

encounter any problems during your applications with the

tANCHOR vectors. We will help you as quickly as possible.

For research use only - ATG:biosynthetics
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2 Introduction

AR 4

The tANCHOR technology provides an innovative and versatile tool for
displaying epitopes on the surface of e.g. human cells which was developed by
Dr. Daniel Ivanusic. This system is based on the use of tetraspanin anchors
(tANCHOR). Transmembrane anchors derived from a bundle of 4 tetraspanin
transmembrane domains assembled as a type III integral membrane protein are
highly efficient to transport epitopes to the surface of human cells. The main
characteristics of tetraspanin protein family consist of the presence of a small
and a large extracellular loop (SEL and LEL) which are flanked by four
transmembrane domains. The epitope sequence for displaying on the cell
surface is placed instead of the large extracellular loop of the tetraspanin full-

length sequence and is flanked by the restriction sites EcoRI and EcoRV (Fig. 1).

Extracellular accesibility of
the expressed epitope

Epitope

e
N
Epitope Epit(i pe
Intracellular

Fig. 1

21 Application

During its development the tANCHOR system was verified and tested for
functionality by displaying epitopes 2F5-4E10 derived from HIV-1, V5-6xHis,
relevant epitopes for checkpoint targeted therapies of human PD-1 and CD20
on the cell surface. Confocal analysis of tANCHOR proteins fused to mCherry
(Fig. 2) showed correctly expression on the surface of human cells (HEK293T,
HeLa). The extracellular orientation was tested with anti-V5 in an ELISA based
assay and showed that epitopes are highly extracellular accessible. Expresssed
tANCHOR proteins can be used for bioanalytical methods (e.g. ELISA), protein-

4 For research use only - ATG:biosynthetics
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protein-interaction studies on the cell surface or as antigen expression system
for immunization studies.

Fig. 2

We recommend that the constructs should be fused C-terminal with a
mCherry fusion-tag. This fusion will significantly reduce the time needed for
localization verification of expressed proteins. Delivered tANCHOR vectors

do not contain fusion of a mCherry sequence.

tANCHOR technology provides an innovative tool for displaying epitopes on
the surface of human cells. This enables you to improve your ELISA methods
to search for antibodies binding studies under native conditions on your

target (Fig. 3).

oD

1. Seed cells
2. Transfect and incubate
3. Antibody incubation
4. Washing steps
Fig. 3 5. HRP detection (TMB)

The benefits are:

-Maximize your search for antibodies under native conditions

-No need to coat plates with expensive peptides

-High throughput screening: seed and transfect cells — incubate your
antibodies

-Fast and reliable results

5 For research use only - ATG:biosynthetics
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3. Methods

3.1.Using the right tANCHOR vector

The tANCHOR FULLkit contains two tANCHOR ASSAY -vectors tANCHOR-
CD63 and tANCHOR-CDS82 and 6 control vectors. We recommended start
with ptANCHOR-CDS?2 if you are using HeLa as target cells. If you are

using cells where endogenous CD63 is highly expressed, then use
tANCHOR-CD63.

3.2.Cloning of epitope sequences in the tANCHOR system

Upon receiving the vial resuspend the lyophilized tANCHOR vectors in 50 ul
sterile water to make a 0.1 pg/ul stock solution. Vortex for 1 minute and store
the stock solution at -20°C. Use this stock solution to transform an E. coli strain
such as TOP10 or DH5alpha. If you are using other E. coli strains, ensure that
they are recombination (recA) and endonuclease A deficient (endA). The
tANCHOR vector system is a fusion protein expression vector requiring that
you have to clone your epitope sequence in frame between restriction sites
EcoRI and EcoRV with the N- and the C-terminal part of the tetraspanin
transmebrane sequence (Fig. 4). See sequence map and cloning diagram for
designing your cloning strategy (Fig. 5-7). Please consult us at support@atg-
biosynthetics.com if you have further questions. The sequences of tANCHOR
vectors are delivered with the tANCHOR kit or are available upon request.

A~ A

[FLac | w13 Your epitope [ e ] chyc |

Fig. 4
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3.3.Vector features

The tANCHOR vectors contains the following feature elements.

Position
Feature Restriction sites Function ptANCHOR-CD63 PtANCHOR-
CD82
Neol-X-Neol — CCIATIGG FLAG-tag 732-740 732-740

BstXI CCANINNNNINTGG Alternative site for 762-773 762-773
introduction of 5’-tags

Ncol-EcoRI CCIATIGG —GIAATTIC T™1-3 761-1105 762-1115

V5-6xHis-tag control

EcoRI-EcoRV  GIAATTIC — GATI! IATC i 1100-1201 1115-1216
epitopes
EcoRV-Clal GATI|ATC — ATICGIAT TM4 1196-1339 1211-1384
Clal-Prmel ATICGIAT — GTTTI|AAAC  CMYeTag control 1334-1377 1384-1422
epitope
Pmel GTTTIAAAC Remove empty vectors 1370-1377 1415-1422
Table 1
3.4. Vector maps
CMV-Enhancer
. CMV-Promoter
ColEl-ori
/Ncol
Q
tANCHOR =
p r\;;\ Ncol
cDe3
g
EcoRI
4156 bp £ apal
0;5" Sacil
A BstBI
D
b’b&¢ g:’em
® Miul
c_,\ﬂo Agel
EcoRV
AmpR-Gene \
Clal
Fig 5 Pmel
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CMV-Enhancer

CMV-Promoter

ColEl-ori
/Ncol
(L]
PtANCHOR ®
C D 82 § BstXl
4201 bp g
_{f?‘ BstBi

& THil
o&"—“ Miul
.G
c.““ Agel

EcoRV
AmpR-Gene t \

Clal

Pmel

Fig. 6

In order to introduce your epitope sequence in the fANCHOR vector create a
fragment by PCR or gene synthesis with the flanked by the sequence of
appropriate restriction sites GAATTC (EcoRI) and GATATC (EcoRV). Clone
these fragments using standard cloning procedures. Note: in order to cut
effectively 4-6 nucleotides should be added on either side of the recognition
site. Detailed information is available from the restriction enzyme supplier
like on the homepage of New England Biolabs (Cleavage Close to the End of
DNA Fragments). After incubation of your ligation batch over night at 16°C
transform into chemically competent E. coli cells, plate cells on LB agar plates
containing 100 pg/ml Ampicillin, pick clones and check recovered plasmids
for the presence of the insert of interest using restriction enzymes and confirm
sequence by Sanger DNA sequencing. In order to keep the rate of empty

vectors low you can incubate your ligation batch with Pmel.
Use the following sequence primers to confirm your construct:

Primer sequence 5'-3’
Seql_for GGATAGCGGTTTGACTCACG
Seql_rev GCACAGTCGAGGCTTTATGT

8 For research use only - ATG:biosynthetics
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3.5.Cloning diagram

Carefully inspect your cloning strategy with the following map. Your epitope
sequence must be in frame with the tANCHOR sequence as shown in the
cloning diagram. The control vector contains a V5-6xHis insert which is in
frame between the EcoRI and EcoRV restrictions sites restriction sites and
serves as an example for the cloning strategy. We recommend inserting your
fragment between the EcoRI/EcoRV restriction sites. The V5 or 6xHis epitope
can be fused with your epitope sequence by inserting your sequences between
EcoRI/Agel or Agel/EcoRV.

tANCHOR-CD63

EcoRI Apal Sacll BstBI BseRI
GATAAGCTGCAAGRATTCGGAAAGGGCCICGCIGGTTICGAAGGTAAGCCTATCCICTAACCCTCTCCT
DKLQEFGKGPRFEGVE)%(PIPNPLL

L ag

THil Miul Agel EcoRV
CGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCATGATATCGGAGGCGGAGGC
G L b S T R T G HHH HHHD I G G G G

V5 tag —— t——— 6xHis tag ————— — 4xGly linker —

‘ EcoRI - your sequence - EcoRV

tANCHOR-CD82

EcoRl Sacll BstBI
AAGCTGAAGCAGGRAATTCGGAAAGGGCCCGCIGGTTICGAAGGTAAGCCTATCCCTAACCCTCTCCT
K L XK 0 E F G K G P R F E G K P I P N P L L

L V5 tag
THil Miul Agel EcoRV
CGGTCTCGRATTCTACGCGTACCGGTCATCATCACCATCACCATGATATCGGAGGAGGAGGA
G L D S T R T G H H H H H H D I G G G G
— V5 tag ——— t——— 6xHis tag ——— — 4xGly linker —

- EcoRI - your sequence - EcoRV

Fig. 7

3.6. Transfection of human cells

This section is provided for your convenience to increase research success.

More details are provided in the references.

Once the correct sequence of your clone is confirmed you will have to prepare
plasmid DNA for transfection of cells. Isolated plasmid DNA for transfection
into human cells have to be highly pure and containing low endotoxin (LPS)

contaminations. LPS contaminations are able to kill cells or decrease

9 For research use only - ATG:biosynthetics
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transfection efficiency. Inpurities with salt will in addition lead to decrease
your transfection efficiency. We recommended to prepare plasmid DNA
using the EndoFree MaxiPrep kit from Qiagen, Germany. For transfection of
HEK293T or HeLa cells we recommended MetafectenePro from Biontex,
Germany for high transfection efficiency of tANCHOR vectors according to
manufacturer’s information. Jurkat cells (immortalized cell line of T
lymphocyte cells) were also tested using AMAXA transfection kit with the
nucleofection program S-10. Insertion of mCherry (see vector map for cloning
strategy) instead of the cMyc tag will easy display ease display transfection
efficiency. The use of a transfection control e.g. pmCherry-N1 from Clontech,

Germany is useful.

3.7. Verification of protein expression

Verify your protein expression by Western blot analysis from total cell extracts
using either an antibody directed against your inserted epitope of interest or
an antibody directed against the N-terminal FLAG-tag or C-terminal cMyc-tag
of the fusion protein. After confirming a positive protein expression proceed

with the protein localization analysis.

3.8. Detection of displayed epitopes

Basic tANCHOR vectors does not include a fluorescence reporter protein e.g.
mCherry therefore displayed epitopes have to be visualized by indirect
immunofluorescence technique. We recommended to detect the V5 epitope in
the basic vector with an anti-V5 antibody and a secondary fluorescently
conjugated antibody. Instead of detecting the extracellular orientation by
indirect immunofluorescence there is also the possibility to test by standard
ELISA-based methods. For this application seed cells in a 96 well plate,
transfect and test the indicated presented peptide by an antibody recognizing
an epitope within the peptide (Fig. 3). The bound antibody can be detected an
HRP-conjugated secondary antibody. Use a control antibody e.g. anti-cMyc
for excluding intracellular or unspecific antibody binding.

10 For research use only - ATG:biosynthetics
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Issue

Possible reason

Solution

No protein expression

Low transfection

Improve transfection

(western blot analysis) efficiency efficiency
Low DNA quality Prepare new plasmid DNA
batch

Epitope sequence is not in

frame

Check sequence

No peptide presentation on the
cell surface (method: indirect

immunofluorescence)

Failure during
performing indirect
immunofluorescence

techniques

Use other primary or
fluorescently conjugated

secondary antibody

If issue still exist clone
mCherry sequence C-

terminally

No peptide presentation on the
cell surface (method: direct

immunofluorescence)

Failure during

transfection

Improve transfection

efficiency

mCherry is not in frame

Check sequence

Control antibody binds on the
cells (method: ELISA based)

Antibody concentration
too high

Make dilutions of your

control antibody

Cells dried during
washing steps = plasma
membrane breaks and
intracellular epitopes
becoming accessible for

control antibodies

Ensure that cells never dried

while performing ELISA steps

11 For research use only - ATG:biosynthetics
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