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Appendix
A. What are the key references and published examples?
0 How do | ask a question about GlycoNZ glycoconjugate products?

Related questions:

0.1 To ask a question on GlycoNZ product please email us at office@glycoNZ.com

0.2 If you ask a question which is already in our FAQ list we will send you this list and refer you the answer
number(s) which relates to your question.

0.3 If you ask a question which is not in our FAQ list we will add your question to the next FAQ list and
answer by email.

Who is the supplier of GlycoNZ glycoconjugates?

Related questions: 4.4

1.1

GlycoNZ glycoconjugates are supplied by GlycoNZ Limited (NZBN# 9429042199526), a 100% subsidiary
of Kode Biotech Limited (NZBN# 9429038366413), based in Auckland, New Zealand




1.2

Merck has an exclusive license to supply GlycoNZ products in the US & Canada, and non-exclusive to the
rest of the world. You can get to their website here https://www.sigmaaldrich.com/
Then search for GlycoNZ

— MERCK Products v~ | glyconz X n

1.3

GlycoNZ supplies catalogued GlycoNZ products to the rest of the world excluding the US & Canada (and
non-catalogued and bespoke items to the US/Canada)

1.4

Glycotech vs GlycoNZ? Prior to 2020 the US based company Glycotech was a distributor for GlycoNZ
products (with the distributorship transferring to Merck in 2020). Those products previously supplied by
Glycotech are the same products as supplied by GlycoNZ (although the Glycotech catalogue number
system is different to GlycoNZ).

What are the different classes of GlycoNZ glycoconjugates products?

Related questions: A.3, 12

2.1

BM series: Sugar-spacer-biotin

These probes have an elongated spacer giving them the possibility
to bind avidin or streptavidin. The biotin fragment is hydrophobic Sug — spacer — biot
enough to permit the probes to be adsorbed on SepPack C18
cartridges from aqueous solutions and to be eluted by methanol
similarly to glycosides bearing a “Lemieux-type” spacer. The
spacer is the normal spacer (usually C3 or C2) of the ligand plus
C6 spacer of biotin label.

Biotinylated Monomeric Probes

2.2

Polyacrylamide glycoconjugates PA & BP series

Polyacrylamide glycan conjugates (Glyc-PAA; PA series) without label/tag, have been widely used in
many research areas of glycobiology, primarily for coating of polystyrene microplates with Glyc-PAA
as an antigen or ligand for antibodies and glycan-binding proteins or lectins of viruses and bacteria, in
enzyme immunoassays or other types of assays.

PAA is used as the carrier polymer because it has following features that are attractive for use in
glycobiology:
e hydrophilicity and absence of groups adhering to the cell surface and proteins;
e PAAis stable under diverse chemical conditions
o Stable to proteases
o PAA matrixis stable at pH 3.0-10.0
o Withstands 100 °C
o The aqueous solution can be frozen and thawed many times
e  Optimal composition: 20 mol% Glyc, 5 mol% biot or 1 mol% fluo
e Side groups -CH,CONHCH,CH,0OH, not -CH,CONH,
e Weak total negative charge (-COO)
e (Cellstolerant to Glyc-PAA and Glyc-PAA-fluo probe
e PAA, unlike protein matrices, does not have Trp and Tyr, and therefore does not affect
fluorescence events




e the flexibility of the polymeric chain ‘
(a random coil), which allows
practically any distance between
glycanresidues —thisis a
fundamental property to increase
the affinity towards two (or more)
subunit glycan-binding proteins;

e Reliable and standardized chemistry

n Glyc-linker-NH, nn n, Ethanolamine
o o o H 3
IiInker
PNPA
NO, NO,
yield 100%
_— n-n n,
° H ° IH Glyc, glycan
linker PNPA, poly(4-nitrophenyl acrylate)
Linker for Glyc is—-OCH,CH,CH,—
OH

Biotinylated polyacrylamide glycan conjugates (Glyc-PAA-biot; BP series) have found even more
applications as the biotin tag allows for quantitative immobilization of Glyc-PAA on any avidinylated
surface. Additionally, Glyc-PAA-biot conjugates are used in a variety of assays as a tag, where the first
step is the attachment of the glycan to a binding protein (e.g. virus, bacteria or mammalian cell)
thereby tagging it with biotin, which can then be followed by visualization/quantification with
fluorescent avidin or enzyme-conjugated avidin, orimmobilization on an avidinylated surface. Glyc-
PAA-biot conjugates are convenient as tags for simple (just by a mixing in ag. media) “glycosylation”
of various avidinylated solid materials (chips, affinity adsorbents, beads, immunological plates, etc.).

Why is ethanolamine used to “quench” excess active groups?

To convert an activated polymer into a true actylic acid amide, you need to use a solution of ammonia
in water, and this leads to the fact that some of the groups are converted into carboxyls. Itis
undesirable and poorly controlled. We compared more than 12 other small amines, including
oligoethylene glycols, to ethanolamine. It turned out worse in terms of background in ELISA.

See also reference list in appendix for reviews on these constructs.

2.3

When did polyacrylamide conjugates BP & PA change from 30kDa to 20kDa polymer?
Earlier versions of the BP & PA products (manufactured pre 2012) used PAA with an average mass of
30 kDa, which was changed in 2012 to have an average mass of 20kDa. We have many dozens of




examples where 30kDa and 20kDa conjugates were used and no differences in their protein-binding
properties were observed (including in relation to influenza viruses). However, we do not exclude that
there may be a visible discrepancy when the analytical platform is acutely sensitive to a change in
conjugate size from 30 to 20 kDa. With due respect to the expiry dates these 30kDa products are not
supplied by GlycoNZ but some old stock may exist in individual laboratories.

2.4 | What does PAA terminology % mol., mean
Saccharide 20% mol. (or carbohydrate content) means that every 5" PAA monomer has a glycan residue
biotin 5% mol. means that every 20" PAA monomer has a biotin residue
fluorophore 1% means that every 100" PAA monomer has a fluorophore residue
Why was the glycan load chosen to be 20 mol%?
At the very beginning of sales, we offered some customers series with glycan content of 2%, 5%, 10%, 20%
and 30%. This allowed both ourselves and our clients to choose the best option. The 20% option almost
always turned out to be optimal.
2.5 | BP series: Biotinylated polymeric probes
PAA is poly[N-(2-hydroxyethyl)acrylamide], used as a carrier, has low
non-specific sorption and it is stable to chemical and proteolytic action.
The affinity of the probes is 102 - 10° times higher than that of the
corresponding free sugars.
HOCH,CH;NH;"-salts for acidic sugars,
Spacer-arm is normally C3, spacer arm for biotin is C6. The flexible biot Sug Sug Sug Sug
polymer chain behaves as an additional spacer. b Seriec
Mr approx. 20kDa, Content: saccharide 20% mol., biotin 5% mol. Biotinylated Polymeric Probes
Purity: synthetic w-aminoalkyl glycosides used for coupling with the
polymer have a purity >95% (HPLC and "H-NMR)
DUV ey s A
0o~ O (O MN©) O~ 'NH O~ 'NH
w biot
NO, NO,
2.6 | PA series: Unlabelled polyacrylamide conjugates
HOCH,CH,NH;*-salts for carboxylates and sulfates
Spacer-arm for oligosaccharides is normally C3.
PAA is poly[N-(2-hydroxyethyl)acrylamide], a flexible polymer chain Sug Sug Sug Sug Sug
serves as an additional spacer. PA Series
Mr approx. 20kDa, Content: carbohydrate 20%. Unlabelled Polymeric Conjugates
2.7 | FP series: Fluorophore polymeric probes

Probes designed to reveal lectins directly on cell membranes, in
glycocalyx, and in the cytoplasm. The low fluorescein content does not
affect the probe solubility in water but it still allows a reliable probe
detection. The fluorophore FITC is fluorescein isothiocyanate

PAA used as a carrier demonstrated an absence of non-specific
interaction with cells and it is stable to chemical and proteolytic action.
The affinity of the probes is 10% - 10° times higher than that of b Series
corresponding free sugars. Fluorophore Polymeric Probes
PAA is poly[N-(2-hydroxyethyl)acrylamide], a flexible polymer chain
serves as an additional spacer.

Mr approx. 20kDa, Content: carbohydrate 20% mol; fluorescein 1% mol.

fluo Sug Sug Sug Sug




2.8 | FF series: Sepharose affinity absorbents
The carbohydrate ligand is attached to aminosepharose via PAA. ‘
Content: 0.6 micromol Sug per 1 mL. Affinity adsorbents are obtained by
conjugation of Sug-PAA to aminated Sepharose6FF*; density of Sug
groups in composition of the polymer corresponds to one of Sug-PAA,
i.e. 20% mol. Capacity is 0.6 pmol/mL of adsorbent. Regeneration can Sepharose Affinity Adsorbents
be made at pH 11-12 without loss of quality; Store condition isin a 20%
ethyl alcohol at 4°C. We recommend to use regenerated adsorbent <10
times. Elution of bound proteins (lectins, antibodies) can be performed
by acidic buffers (pH 2.5-3) or by basic buffers (pH 9-10); borate
containing buffers are not applicable

Sug Sug Sug Sug Sug

2.9 How to calculate mol% for each construct

For quantitative calculations, you do not need the molecular weight of the polymer (which has a wide
mass distribution) instead use data on micromoles per mg. If required Please email us and request
the Micromol/milligram data table (22 pages) which looks like the following to look up data related to
your construct

pmol OS/mg conjugate
Cat. ( oligo)s accharide Short name for | Molecular (blocked by ethanolamine)
Nr. o o Short name Table weight of PAA —
and its Spacer (OS+S) presentation 0S+S PAA PAA - . g
5% biot o0
(Flu-cadaverine)
Trisaccharides
42 Fucal-2Galp1-3GleNAcB-sp3 Led, H (type 1) LeD 586.6 0.908 0.853 0.888
89 Fucal-2Galp1-4GleNAcB-sp3 H (type 2) Htype2 586.6 0.908 0.853 0.888
740 FucB1-2GalB1-4GIcNAcB-sp3 Fucf2IN 586.6 0.908 0.853 0.888
59 Fucal-2GalB1-3GalNAca-sp3 H (type 3) Htype3 586.6 0.908 0.853 0.888
2.10

Kode Technology

lllustrated Technical Manual

S Stephen M. Henry

Alexander B. Tuzikov
Nicolai V. Bovin

R L P,
onfrdbnpote genge.,

hitps://hdl.handle.net2292/62953
ISBN 978-1-9911998-0-5 https://kodecyte.org/technicalmanual

FSL series: Function(glycan)-spacer-lipid — designed for direct labelling of cells and viruses
Kode Technology is explained in detail in the free Kode Technology Illustrated Technical Manual
eBook

The 56mB eBook can be downloaded from the University of Auckland

server https://hdl.handle.net/2292/62953

or see www.kodecyte.org to download a copy from our website

FSL (Kode Constructs) are available generally bespoke and made upon request (except FSL-bniotn
and FSL-FLRO4 which are always in stock)

2.11 | Glycochip/Glycoarrays (bespoke product — made to order):




Microchip for detection of natural and adaptive immunoglobulins in blood/plasma, as well as other
glycan-recognising proteins.

Ligands are covalently immobilised using epoxide residues on a glass slide and amino group in
composition of oligo- or polysaccharide ligand

Characteristics:
e 25x75x1 mm glass or plastic slides
e ~600immobilized ligands
e ~400 synthetic mammalian glycans
e ~200 pathogenic bacteria polysaccharides
e Specific IgG and IgM measurable
e  Shelf life: 1 year at +4°C
e Identification barcodes
e ~3hours analysis time

(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6411795/)
Any custom configuration of the chip is possible on request. Specialized thematic arrays, as
e Blood group antigens
e Cancer-associated antigens
e Galectin ligands
e Siglec ligands
e Contact for custom design

Glycochip uses:

e Search for glycan-binding proteins and characterization of their specificity; the proteins are,
antibodies, lectins, glycosyltransferases, glycosidases [1-7];

e Functionalrevealing of lectins and other carbohydrate-binding and carbohydrate-modifying
molecules in composition of bacteria, viruses and cells;

e Development of anti-bacterial and anti-viral compounds acting on microorganism'’s lectins;

e Search for diagnostic signatures (combination of several antibodies-markers), for cancer,
autoimmune and other diseases diagnostics [8-11].

Glycochip readers common requirements for reader:
e Suitable for 1" x 3" (one inch by three inches) slide with 1 mm thickness;
e Readingarea: 22 mm x 73 mm;
e Ableto accurately read Cy3/ Alexa555 and Cy5 / Alexa647 fluorescent molecules;
e Resolution: <10 um
List of recommended fluorescence readers:
e Molecular Devices Axon (GenePix 4000/4100/4200/4300/4400 Series);
e  Perkin Elmer (ScanArray, ProScanArray);
e TECAN (LS 200/300/400, LS Reloaded, Power Scanner);




e GE (Typhoon FLA 7000/9500);

e Ditabis (MArS);

e Sensovation (Flair, SensoSpot);

e Innopsys (InnoScan 710/910/1100);

e Agilent Technology (DNA Microarray Scaner G2565CA)

See also references in Appendix

Why does it sometimes take what seems a long time for a construct to be made? (back-order) ?

Related questions:

3.1

We actively try to maintain levels of our existing stock products to meet anticipated demand,
however we often get an unexpected “run” on certain products, which can rapidly deplete our stock.
When we see or can anticipate this, we immediately implement stock replacement manufacturing.
Replacement of new stock can be reasonably quick if the oligosaccharide exists as a raw material. In
most cases synthesis of the product simply requires conjugation of the amino-spacered
oligosaccharide with the polymer, which requires three days, plus another two to three days for
analytical procedures for quality control. However, if the parent oligosaccharide is unavailable and
requires synthesis, this can be very time consuming. For example, the synthesis of a sialylated
tetrasaccharide, from the first to the last stage, takes 6-8 months in experienced hands. Fortunately,
in most cases, we already have ready-made oligosaccharides, or at least di- and tri-saccharide
building blocks ready for further synthesis, and so typically we only need a few months for synthesis
and final purification before conjugation to polymers and/or modification with biotin or fluorophore.
However, it must also be appreciated with a catalogue of over 1000 different products, and typically
up to 30 different products always simultaneously being synthesised, dispensed and quality
controlled (each at a different stage) at the same time, new synthesis requests must be dove-tailed
into the synthesis workflow (which can result in a further delay of up to 2 weeks).

3.2

Finally, the products are then imported to GlycoNZ in New Zealand (a process which can take up to
10 days) for final inspection, labelling and packing into orders before exporting to customers.

What are the HS Codes and other import information?

Related questions:

4.1

Standard description is: sample of synthetic carbohydrate conjugates for RUO (research use only)

4.2

Allvials contain Tmg (0.001 g) or less.

Total weight of all combined product (<0.xg)

HARMLESS NON-RESTRICTED MATERIALS CLASSED AS SUGARS,

Non-infectious, non-hazardous, not of biological origin or derived from animal or plant matter.
NOT FOR HUMAN USE, FOR RESEARCH PURPOSES ONLY.

4.3

HS Codes are
BP series HS code 3906.90.5000
BM series HS code 2940.00.6000
PA Series HS code 3906.90.5000
FSL-series HS code 3822.90.00
FF-series HS code 3914.00.90
Glycochips HS code 3822.90.00

HS Code 3822.90.00 - Composite diagnostic or laboratory reagents, other than pharmaceutical
preparations of heading 3002 or 3006 -

HS C ode 3906.90.5000 - Acrylic polymers, in primary forms (excluding poly"methyl methacrylate")
HS Code 2940.00.6000 - Sugars, chemically pure, other than sucrose, lactose, maltose, glucose and
fructose; sugar ethers and sugar esters, and their salts, others —

HS Code 3914.00.90 lon-exchangers based on polymers of natural or synthetic plastics materials

4.4

GlycoNZ glycoconjugates primarily come from Israel, although a number of different glycan raw
materials required for synthesis may been obtained from a variety of sources.
"Country of Origin: Israel" or "Made in Israel "




4.5

The origin of GlycoNZ products is assigned to the country where the product’s last substantial
transformation took place, which is Israel. The glycan ligands used in manufacturing are either
synthetised in-house or sourced throughout the world, sometimes as complete saccharides and
sometimes as building blocks. All glyco ligands are in-house quality assured and then modified and
incorporated into GlycoNZ polymers which is a substantial transformation process and where the
products obtains its essential character (and its harmonized code (HTS) number), and hence this
becomes the product origin as defined by regulation (e.g. the US regulation 8§ 134.1 and § 177.22
Definitions, which are essentially the same as those used in New Zealand and elsewhere in the world)

§ 134.1 "(b) Country of origin. 'Country of origin' means the country of manufacture, production, or
growth of any article of foreign origin entering the United States. Further work or material added to an
article in another country must effect a substantial transformation in order to render such other
country the 'country of origin' within the meaning of this part; ...”

§ 177.22 Definitions "(a) Country of origin. For the purpose of this subpart, an article is a product of a
country or instrumentality only if
1. itis wholly the growth, product, or manufacture of that country or instrumentality, or
2. inthe case of an article which consists in whole or in part of materials from another country
or instrumentality, it has been substantially transformed into a new and different article of
commerce with a name, character, or use distinct from that of the article or articles from
which it was so transformed...."

Finished products are then shipped to GlycoNZ in New Zealand where they undergo final quality
checks and labelling.

How do | order and pay for GlycoNZ catalogue products?

Related questions: |

5.1

Ifin the USA/Canada you need to order GlycoNZ catalogue products from Merck-Millipore (The life
science business of Merck KGaA, Darmstadt, Germany operates as MilliporeSigma in the U.S.
and Canada)

https://www.sigmaaldrich.com/deepweb/assets/sigmaaldrich/marketing/global/documents/144/274/
glyconz-intro-ca6885en-mk.pdf

NOTE: We have no involvement in the prices set by Merck-Millipore, any discounts offered or not, or
payment terms.

5.2

Order GlycoNZ product direct from GlycoNZ — email us at office@glycoNZ.com to request a quote, or to
submit a purchase order

5.3

GlycoNZ Payment terms for verified buyers are 30 days on receipt of product. (unless agreed
otherwise in writing)

5.4

If your organisation is unable to pay via an emailed invoice, (i.e. you require registration by us into your
accounting or e-invoicing system) or by credit card (via PayPal which incurs a fee, see 5.8) then we are
unable supply you. You will need to purchase your products from Merck.

5.5

We cannot accept payment by cheque (the NZ banking system no longer accepts them)

5.6

Payment is always in USD (unless agreed otherwise)

5.7

Payment is by USD bank transfer — these instructions are on the invoice, and additional information
may be requested by emailing us at office@glyconz.com (note if your accounting system does not allow
for the bank account suffix of USD the replace USD with 000)

5.8

By prior arrangment credit card payment can be made via the PayPal system (but will this incur an
additional 7.5% fee, because the PayPal platform employs poor-value exchange rates (+4%) and
charges a minimum fee of +3.4%). This will appear on your invoice or quote as PayPal fee recovery 7.5%

5.9

Sorry discounts are not available unless you are ordering very large quantities of material (>10 of the
same construct) and we have pre-agreed, and then with a maximum of 10% discount.

5.10

There is a minimum order value of $250 (if less then a handling fee of $50 is applied)




5.11

A standard shipping fee of $100 is applied unless the buyer provides a FedEx or DHL account, then no
charge is made

5.12

Incoterm is DAP — deliver at place. GlycoNZ is responsible for arranging carriage and for delivering the
goods, ready for unloading from the arriving means of transport, at the named place. Risk transfers
from seller to buyer when the goods are available for unloading; so unloading is at the buyer’s risk. The
buyer is responsible for import clearance and any applicable local taxes or import duties.

What documentation is available for GlycoNZ products?

Related questions: A.3

6.1

Most GlycoNZ product documentation is available online http://www.glyconz.com/documents/

6.2

Specifications and Safety Data Sheets

Product specifications and safety data sheets (SDS) are provided for customer use. The information
contained in each SDS is based on the data available to GlycoNZ and is believed to be accurate. Each
SDS available through this webpage is the latest version available but may not have been updated
with information that has recently become available after publications.

6.3

CoA - certificates of Analysis are available upon request — email office@glycoNZ.com

6.4

FAQ (this document)

What do the GlycoNZ products look like?

Related questions:

7.1

Most GlycoNZ products are packaged in plastic cryo vials (Cryo.S PP, Greiner Bio-One GmbH), with a
colored cap (the cap colour has no relevance). However, some glycoconjugates may be in a range of
different containers (including glass vials) depending on where they were manufactured.

7.2

A typical label looks like the example below and has the following fields

Trivial product label name (will be in many different formats — see CoA/Specification)
Catalogue#: A catalogue number

Unit: the number of mg of product per vial

Lot: the manufacturing batch number - variable formats depending on source

Labels are printed on Avery Heavy Duty Identification Inkjet Labels J4776. These labels are tough (tear
proof) and resist oil, dirt and water and suitable for use between -20 to +80 degrees Celsius.

GalNAcp-C3-BP

Catalogue#: GNZ-0031-BP

Unit/Unité: 1.0 mg

Lot: 2306020031 GlycoNZ
Research use only / Recherche seulement
Store —10°C / Magasin ci-dessous —10°C
Country of origin / Pays d'origine: IL

7.3

The product in the vial usually appears as a freeze-dried powder but variations exist (see below)

7.4

Acceptable product variations include
1. Smalldry spot, grain or flake (often glass-like)
2. Coloured - coffee coloured is typical for BP-series, while fluorophores will have colour
3. Spotting on bottom of vial
4. Thin film (maybe invisible — you will be notified if your product looks like this, but be assured
itis presentin the vial)

7.5

We inspect all product vials before shipment to ensure they are OK

7.6

During shipment product may move inside the container, so always carefully check no product is
stuck in the lid of the vial (and take high precautions when opening vial). Reconstitute product with lid
on, and thoroughly mix to capture any product on wall in in the lid

What are shipping and storage temperature requirements for GlycoNZ products?

Related questions:

8.1

Product can be shipped at ambient temperature for up to 4 weeks

8.2

BM series




Monomeric biotinylated glycans in dry form in the dark are stable at -18°C for more than ten years and
at room temperature up to three months. Aqueous solutions at -18°C are stable more than one year,
at +4°C at least two months, and at room temperature at least 48 h.

8.3 PA, BP and FP conjugates
Polyacrylamide glycoconjugates as dry compounds are stable in the dark at -18°C for more than ten
years.Conjugate #0058 PA (Neu5Aca2-6GalNAca-sp3, SiaTn) was stored at -18°C for 17 years.
Comparison ofthis sample with a freshly prepared one by TLC (silica gel plates, in three different
eluents) showed fullidentity. There were no any signs of degradation (e.g. sialic acid cleavage).

At ambient temperature in the dark, dry glycoconjugates are stable for at least six months.

There was a case when #0065 PA (Lewis-A trisaccharide 3'-sulfate) conjugate was “lost” by UPS and
returned six months later without any trace of degradation (storage conditions unknown).

We recommend long-term storage of PAA conjugates at -18°C, and short-term storage at +4°C.

8.4 FF series (Affinity adsorbents of Sug-PAA conjugated to aminated Sepharose6FF). Ship at room
temperature (25°C/77°F). Store resin in a 20% ethyl alcohol buffer at 4°C. Do not freeze

8.5 A survey of our biologists
The following opinion about stability of aqueous solutions of various Glyc polyacrylamide conjugates
(according to reproducible results in ELISA and FACS analysis) under the following storage
conditions:

PA, BP and FP aqueous solutions (in the dark) are stable at -18°C for more than one year.

PA, BP aqueous solutions are stable at +4°C at least six months.

FP aqueous solutions (in the dark) are stable at +4°C ~1 week.

PA, BP and FP aqueous solutions are stable at room temperature at least 48 h.

Repeated freezing/thawing of aqueous solutions does not affect the properties of polyacrylamide
glycoconjugates.

8.6 Summary, we advise:

Conjugates of sialoglycans and sulfated glycans are less stable in the aqueous media (especially in
unbuffered solvents and distilled water) than the others, we therefore recommend minimizing their
storage time in the aqueous media.
In general dry PA, BP and FP glycoconjugates until expiry date (-18°C), 1 year (+4°C), 6 months (RT)
PA and BP aqueous solutions 1 year (-18°C) 6 months (+4°C) at least 48h (RT)
FP aqueous solutions 1 year (-18°C) ~ 1 week (+4°C) at least 48 h (RT)
BM aqueous solutions 1 year (-18°C) 2 months (+4°C) at least 48 h (RT)
8.7 Expiry dates for products (provided correct storage)
10-15 years for all glycoconjugates except sulfated and sialylated.
6 years for all sulfated and sialylated glycoconjugates
15 years for FSL series.

9. What are the rehydration/reconstitution and storage requirements for GlycoNZ products?
Related questions:

9.1 Without exception, all PAA conjugates are very soluble in water and in aqueous buffers

9.2 All buffers are suitable, except for borate one and strongly acidic solutions.

9.3 Product can be dissolved in any aqueous buffer
Example buffer:
0.3M Sodium Phosphate Buffer (0.1M Na,HPQO,, 0.2M NaH,PO,)
1.42g Na,HPO, (Mm = 141.96) and 2.4g NaH,PO, (Mm = 119.98) diluted to 100mL with reagent grade
water (adjust pH to 7.4)

9.4 Example 1 Rehydration: Add 0.5mL of Sodium Phosphate Buffer to 0.5mg vial of polymer in vial.
Rotate until totally dissolved. Note: cap of vial is lined with Teflon and is relatively unreactive. May be
diluted from this stock concentration to a working buffer such as PBS.

Storage: This product may be stored for up to 5 days at 4°C. Thereafter, it should be stored frozen.
Aliquoting the sample will avoid freeze/thaw cycles. When frozen, the product is stable for at least 1
year.

9.5 Example 2 Rehydration: Add 0.5mL of 50% Sodium Phosphate Buffer and 50% glycerol to 0.5mg vial

of polymer in vial. Rotate until totally dissolved. Must be diluted from this stock to working buffers
such as PBS. Use this method only with large dilutions to avoid interference with glycerol.




Storage: Store at -20 °C. In 50% glycerol product will not freeze at -20 °C. This method avoids
freeze/thaw cycles but must be controlled for glycerol content at low working dilutions.

9.6

We recommend keeping the aqueous solution at room temperature for no more than 8 hours, and at
+4 degrees - no more than a week.

9.7

Storage of conjugates containing sialic acid or sulfate residues in distilled water should be avoided,
as it is often acidified with carbon dioxide. If you have dissolved the conjugate in water, then for
subsequent storage it can be kept at-20 °C or lyophilized.

9.8

FF series (Affinity adsorbents of Sug-PAA conjugated to aminated Sepharose6FF). Ship at room
temperature (25°C/77°F). Store resin in a 20% ethyl alcohol buffer at 4°C. Do not freeze. Storage at RT
for a maximum of one month is probably OK.

10.

What quality control is done on GlycoNZ products?

Related questions:

10.1

All GlycoNZ products undergo rigorous QC checks during synthesis and as a final product

10.2

BM series

1) NMR spectrum of the original glycan to be conjugated;
2) NMR spectrum of the final product;

3) Ability to bind to streptavidin-coated plates.

10.3

PA & BP series

We do not routinely record NMR spectra for PAA conjugates, since the resolution of peaks in polymer
molecules is poor, and the meaning of such spectra is lost. The quality of conjugate synthesis (the
conjugation completeness) is controlled by the sum of the following data:

1) NMR spectrum of the original glycan to be conjugated;

2) comparison of the mass of the isolated PAA conjugate with the calculated one;

3) the completeness of the disappearance of the starting glycan from the reaction mixture, using a
very sensitive TLC ninhydrin method.

If we see compliance with expectations on all three points, then we consider that the conjugate
corresponds to the expected composition.

The PAA polymer used is always the same (one large batch) for the synthesis of all PAA conjugates

10.4

TLC

Biotinylated PAA conjugates (BP) are prepared by coupling of amino spacered glycans and biotin with
poly(4-nitrophenyl-acrylate) ~20 kDa, and subsequent treatment with ethanolamine. TLC is used to
control the completeness of binding of glycan and biotin to the polymer prior to its treatment with
ethanolamine. However, TLC is not suitable for characterization of the polymer, because of its wide
molecular mass distribution it moves on the plate as a strip. The information from TLC is thus to
determine the absence of starting (free, unconjugated) saccharide and biotin in the reaction mixture.

11.

What are the different spacers that are used?

Related questions:

For most of the chemically synthesized glycans, the sp3 (C3) spacer is used. In some glycans
(usually obtained biosynthetically), the spacer was introduced as the last step, and then itis then
sp4.

sp2

c2 -O(CH2).NH-

sp3

C3 -O(CH2)sNH-

sp4

glycylamino -NH(CO)CH,;NH-

sp5

long -O(CH,)sNH-CO(CH,)sNH-

sp8

PEG -(OCH,CH,) NH-

sp10

PEG, -(OCH.CH,).NH-

Ad

-OC(CH;)4CO- For FSL spacers see Kode eBook https://hdl.handle.net/2292/62953

CMG(2)

For FSL spacers see Kode eBook https://hdl.handle.net/2292/62953

| 12, |

What is the molecular weights of the glyconjugates?




Related questions: 2.2, 17

12.1

When we talk about molecular weight, in fact this refers to the relative size of the molecule, as
determined by gel permeation HPLC, dynamic light scattering or a zeta sizer, and not the true
molecular mass. Indeed, the modification of the bare backbone of PAA with 20 molar percent (mol%,
i.e., every fifth monomeric unit is modified) of a disaccharide ligand increases the MM by a factor of
two, whereas with a decasaccharide by a factor of six. Nevertheless, the relative MW (actually -
molecular size) measured by the mentioned above methods turned out to be similar, because
actually measured is the hydrodynamic size of the molecule, which depends on the length of the
polymer chain more than on the size of the pendant groups.

The true molecular mass of Glyc-PAAis illusory, 20 (or 1000) kDa is a value averaged for the
continuum of larger and smaller polymers. This is why we generally avoid using the term “number of
Glyc residues in a single molecule”; instead, more accurate and obviously correct value is the
content as X mol per mg, which is convenient for calculating concentrations, stoichiometry, etc. The
conventional loading of Glyc ligands is 20 mol%, this is enough for a reasonably high density of Glyc
residues along the backbone, formally (in an extended conformation) the average distance between
adjacent residues is ~ 1 nm. Comparison of the series 5, 10, 20, 30 and 40 mol% demonstrated that
the optimal density in relation to the affinity for glycan-binding proteins is case-specific, but 20%
loading was optimal in most cases. Similarly, it was found that the optimal content of the biotin tag is
5 mol%; “optimal” in this case means the signal/noise ratio in the assays, where Glyc-PAA-biot (in
combination with the streptavidin reagent in the next step) is used as a tracer of immobilized glycan-
binding protein. For Glyc-PAA-fluo probes, the 1% content of fluorescein (fluo) residue turned out to
be the best in the FASC analysis of cell surface lectins and fluorescent microscopy. Initially found for
30 kDa probes, all the percentages mentioned above turned out to be optimal for 1000 kDa probes.
For less common labels/tags, it is easy to find the percentage that is optimal for a specific analysis
using microscale synthesis of a series with its different content.

13.

Where is the biotin residue on BP glyconjugates?

Related questions:

13.1

The biotinyl residue BP, unlike biotin as a vitamin, is devoid of the ionized carboxylate group and,
therefore, is an apolar fragment, especially if it is (as usual) extended by a C6 spacer. There are
approx. ten of biot residues distributed randomly in the composition of the glycopolymer 20 kDa with
a standard 5 mol% biot, whereas in the variant 1000 kDa - proportionally more. This suggests a risk of
non-specific binding, especially in complex media, such as serum; non-specific interaction is
enhanced due to the large number of copies of the tag in the polymer chain. Indeed, when
biotinylated probes were directly compared with fluorescein analogues

14.

Can you use a biotinylated PAA probe without glycan as a negative control ?

Related questions:

14.1

We do not recommend the use of sugar-free biotinylated PAA as a negative control due to its
hydrophobicity (in the absence of a hydrophilic sugar ligand). As a control, it is better to choose a
suitable (preferably two) monosaccharide or disaccharide conjugate. As an example: if you're
working with sialyl-lactosamine conjugate, a good control is just lactosamine-PAA-biot (no sialic
acid), or biotinylated PAA with some kind of monosaccharide

15.

What is the nomenclature for the PAA polymers are we using?

Related questions:

15.1

The first years of using polyacrylamide glyco-probes, especially in cell glycobiology, shown that the
backbone with the -CONHCH,CH,OH pendant groups is slightly better than the simplest —-CONH,
version in relation of non-specific binding, as a result practically all the following probes were and
remain derivatives of 2-ethanolamide. Thus, the abbreviation “PAA” and “polyacrylamide” used for
simplicity, actually mean poly[N-(2-hydroxyethyl)acrylamide]; Glyc-PAA according to strict
nomenclature is a co-polymer of poly[N-(2-hydroxyethyl)acrylamide], while Glyc-PAA-label is triple
co-polymer. Their formulas should be designated as —[(Glyc-sp-CO)CH-CHz],
[(HOCH,CH,NHCO)CH-CH;]m— or —[(Glyc-sp-CO)CH-CH:], [-(label-sp-CO)CH-CH,].
[(HOCH,CH,NHCO)CH-CHz]m




16.

What is the methodology for EIA (PAA & FSL)?

Related questions: A.3

16.1

ELISA coating buffer: 15 mM Na,CO;, 35 mM NaHCO;, pH9.6.
Many other buffers perform just as well, but traditionally we use this one.

16.2

ELISA with Glyc-PAA (example method)

MaxiSorp microtiter plates (Nunc, ThermoFisher Scientific, Denmark) are coated with glycan-PAA in
Na-carbonate buffer (Na,CO3;/NaHCOj3, 0.05 mol/L pH 9.6) 10 pg/mL, 60 pL per well for 60 minutes at
37°C and washed. The plates are blocked with 1% BSA in PBS, 60 puL/well, for 45 minutes at 37°C. Two-
fold serial dilutions of blood sera (initial dilution is x20) or affinity-purified human blood antibodies
(initial concentration 1-2 pg/ml) with PBS containing 0.3% BSA are added to the wells (50 uL/well) of
plate and incubated for 60 min at 37°C. Then HRP-labeled anti-human IgM,G,A (Southern
Biotechnology, USA) or HRP-labeled anti-human IgG (Invitrogen, USA), taking into account the working
dilutions 1:4500 and 1:12000, correspondingly, in PBS containing 0.3% BSA are added to the wells (50
pL/well) of plates and incubated for 60 minutes at 37°C. Color is developed by a 20-minute incubation
at room temperature in 0.1 mol/L sodium phosphate / 0.1 mol/L citrate buffer containing 0.04% of o-
phenylenediamine and 0.03% of H,O.,. The color reaction is stopped by the addition of 1 mol/L H,SO,.
The absorbance is read at 492 nm with a multitask plate reader. Between each stage the plates are
washed four times with PBS containing 0.1% Tween-20. All the tests are performed at least in
duplicate; the differences between readings (intra-assay) should not exceed 5%.

16.3

ELISA with FSL-constructs (example method)

PolySorp microtiter plates (Nunc, ThermoFisher Scientific, Denmark) are coated with peptide-FSL or
glycan-FSLin PBS (0.15 mol/L, pH 7.4), not less than 60 pmol/well (60 pL/well) for 120 minutes at 37°C,
and washed. The plates are blocked with 1% BSA in PBS, 60 pL/well, for 45 minutes at 37°C. Two-fold
serial dilutions of blood sera (initial dilution is x5), or affinity-purified human blood antibodies (initial
concentration 2 pg/ml) in PBS containing 0.3% BSA, are added to the wells (50 pL/well) of plate and
incubated for 60 min at 37°C. Then HRP-labeled anti-human IgG antibodies (Invitrogen, USA, working
dilution 1:12000 in PBS containing 0.3% BSA), 50 pL/well, are added to the plates and incubated for 60
minutes at 37°C. Color is developed by a 20-minute incubation at room temperature in 0.1 mol/L
sodium phosphate / 0.1 mol/L citrate buffer containing 0.04% of o-phenylenediamine and 0.03% of
H,0,. The color reaction is stopped by the addition of 1 mol/L H,SO,. The absorbance is read at 492 nm
with a multitask plate. Between each stage the plates are washed four times with PBS containing 0.1%
Tween-20. All the tests are performed at least in duplicate; the differences between readings (intra-
assay) should not exceed 5%.

17.

Can we compare quantitatively the data obtained with different biotinylated/fluorescent
polymeric probes?

Related questions: 12

17.1

Yes. Starting polymer, i.e. 20 kDa poly(4-nitrophenylacrylate), is modified in the first step with
cadaverine-fluoresceine (1 mol%) with quantitative yield. Gram quantity of this polymer is stored as
stock solution, material for synthesis of all glycopolymers is taken from this batch.

At the second stage, Glyc-sp-NH2 is attached to the fluo-labeled polymer, this reaction occurs in
~100% yield due to the large excess of activated COOH groups over the Glyc-sp-NH2 component,
the long period of time given for reaction (24 hrs) and elevated temperature (40°C). In all cases,
completeness of the reaction is controlled by: (i) thin-layer chromatography monitoring for absence
of Glyc-sp-NH2 in the final reaction mixture (ninhydrine probe), and (ii) correspondence of purified
product weight to theoretical value. All glycoprobes have identical molecular weight because are
based on the same batch of initial polymer.

18.

What products in the GlycoNZ catalogue are known or potential influenza probes?

Related questions: 11 (spacers)

18.1

The following list are known and potential influenza probes available as glycoNZ products .
A =avian, H=human, ? = uncertain.




18.2 | Cat# | Ligand Short name Species
72 Neu5Aca2-8NeuSAca-sp3 (Neu5Aca)2-C3 ?
33 Neu5Aca2-3GalB-sp3 Neu5Aca3GalB-C3 A
84 Neu5Aca2-6GalB-sp3 Neu5Aca6Galp-C3 H
709 Neu5Gea2-3GalB-sp3 Neu5Aca(Ge)3Galp-C3 A
933 Neu5Gcea2-6GalNAco-sp3 Neu5Gca6GalNAco-C3 ?
993 Neu5Aca2-3GalNAca-sp3 Neu5Aca3GalNAco-C3 A
36 Neu5Aca2-3GalB1-4GlcNAcB-sp3 Neu5Aca3’LN-C3 A
54 Neu5Aco2-3GalB1-3GlcNAcB-sp3 Neu5Aca3’Le*-C3 A
60 Neu5Aca2-3GalB1-4GleB-sp4 Neu5Aca3’Lac-Gly A
63a NeuS5Aca2-6Galf1-4GlcB-sp3 NeuS5Aca6’Lac-C3 H
96 Neu5Aca2-3GalB1-3GalNAca-sp3 Neu5Aca3’TF-C3 A
705 Neu5Aca2-6GalB1-3GlcNAcB-sp3 NeuS5Aca6’Le*-C3 H
706 Neu5Aca2-6GalB1-3(6-O-Su)GleNAcB-sp3 Neu5Aca6’(6-su)Le*-C3 ?
730 Neu5Gcea2-3GalB1-3(6-0O-Su)GIcNAcB-sp3 Neu5Gcea3’(6-su)Le-C3 A
731 Neu5Gea2-3GalB1-4(6-0-Su)GIcNAcB-sp3 Neu5Gea3’(6-su)LN-C3 A
760 Neu5Aca2-6GalB1-3GalNAca-sp3 Neu5Aca6’TF-C3 ?
785 Neu5Aca2-3(6-0-Su)GalB1-3GalNAco-sp3 Neu5Aca3’(6’-su)TF-C3 A
839 NeuS5Aca2-3(6-O-Su)Galf1-4GlcNAcB-sp3 Neu5Aca3’(6’-su)LN-C3 A
908 Neu5Aca2-6GalB1-4(6-O-Su)GIlcNAcB-sp3 Neu5Aca6’(6-su)LN-C3 ?
917 Neu5Aca2-3GalB1-3(6-O-Su)GalNAco-sp3 Neu5Aca3’(6-su)TF-C3 A
949 Neu5Aca2-3Galf1-3(6-O-Su)GIcNAcB-sp3 NeuS5Aca3’(6-su)Le-C3 A
951 Neu5Aca2-3GalB1-4(6-O-Su)GIlcNAcB-sp3 Neu5Aca3’(6-su)LN-C3 A
956 Neu5Gea2-3GalB1-4GlcNAcB-sp3 Neu5Gea3’LN-C3 A
957 Neu5Gea2-6GalB1-4GlcNAcB-sp3 Neu5Gea6’LN-C3 ?
962 Neu5Gea2-3GalB1-3GlcNAcB-sp3 Neu5Gea3’Le-C3 A
975 Neu5Gea2-3Galf1-4GleB-sp3 Neu5Gcea3’Lac-C3 A
984 Neu5Aca2-6(GalB1-3)GalNAca-sp3 Neu5Aca6TF-C3 H
997 NeuSAca2-6Galp1-4GIcNAcB-sp3 6’SLN-C3 H
17 Neu5Aca2-3(6-O-Su)GalB1-4(Fucal-3)GIcNAcB-sp3 | NeuSAca3’(6’-su)Le*-C3 A
20 NeuSAca2-3GalB1-4(Fucal-3)(6-O-Su)-GlcNAcB-sp3 | NeuSAca3’(6-su)Le*-C3 A
61 Neu5Aca2-3GalB1-3(Fucal-4)GlcNAcB-sp3 SiaLe*-C3 A
62 Neu5Aca2-3GalB1-4(Fucal-3)GlcNAcB-sp3 SiaLe*-C3 A
757 NeuSAca2-6(Fucal-2)GalB1-4GlcNAcB-sp3 Neu5Aca6’(Fuca2’)LN-C3 ?
850 Neu5Aca2-3GalB1-4GleNAcB1-3GalB-sp3 3’SLN3GalB-C3 A
898 NeuSAca2-8NeuSAca2-3Gapl-4Glcf-sp4 (Neu5Aca)2-3’Lac-Gly (GD3) ?
925 | Neu5Aa2-6GalB1-4GlcNAcB1-3GalB1-4GleNAcp- 6’SLN3’LN-C3 H

sp3
987 Neu5Aca2-6Galp1-4GlcNAcB1-2Mana1- 11-08 H
3(NeuSAca2-6GalB1-4GIlcNAcB1-2Manal-6)Manf1-
4GIcNAcB1-4GIcNAcB-sp4
19 What Biotinylated glycopolymers and monomers selectively bind to CD33 and CD22?
Related questions:
19.1 | CD22 clearly prefers 2-6 sialoglycans, here we recommend #0997
19.2 | CD33is “promiscuous”, in early articles they wrote about a preference for 2-3 sialoglycans, in later

ones - about an approximate parity between 2-3 and 2-6, but itis clear that their fucosylated versions
are inactive. Our colleagues have their our own data (unpublished) according to which cells
transfected with the Siglec-3 gene bound only benzylsialoside (# 035a). It appears that the specificity
of cellular recognition by Siglec-3 is strongly determined by the protein “context” and not just by the
sialoligand. Therefore, in the case of CD33, we recommend testing several sialoglycans in your
specific test system and choosing the best one for further studies.




20

Can l use the oligosaccharide chain as a carbon source to the microbial culture medium and
observe whether the bacteria can use this sugar chain for metabolic process?

Related questions:

20.1

Yes for example using Fuca1-2GalB1-3GlcNAcB-sp-biot. After incubation with bacteria, it will turn
into defucosylation and degalactosylation products, Galf1-3GlcNAc-sp-biot and GlcNAcB-sp-biot,
all deglycosylation products and the starting Fuca1-2GalB1-3GlcNAcB-sp-biot can be isolated using
a cartridge with a C18 sorbent, and further composition of the mixture can be determined using TLC
or MS. We can also supply the standards for this, i.e., Galp1-3GlcNAc[-sp-biot and GlcNAcp-sp-biot
if required

21

Is BP of FP better for studying living cells?

Related questions:

21.1

For the study of living cells, the FP series is the primary and preferred choice for two reasons: 1) biotin
residues are quite hydrophobic, and there are five times more of them than fluorescein residues; 2) a
two-step process (incubation with a biotin probe - washing - incubation with labeled avidin) is not
only an additional time, but also a risk of injuring cells. However, it is sometimes necessary to use a
two-step process if the fluorescein label is not suitable due to suboptimal wavelength or because it
fades (burns out) quickly; avidin can be taken with any fluorescent label. A similar case is when one
needs to incubate a pair of probes with different labels with a cell; then fluorescein and biotin can be
used. There is an alternative approach in order to avoid a two-step process - this is a custom
synthesis of a probe or probes with other, non-fluorescein (for example, red) labels
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Abstract

Polyacrylamide conjugates of glycans have long been widely used in many research areas of glycobiology, mainly for
immobilizing glycans in solid-phase assays and as multivalent inhibitors. Pending biotin tag allows immobilizing Glyc-PAA
quantitatively on any surface, and acts as a tracer for detection of carbohydrate-binding proteins. However, the scope of already
realized capabilities of these probes is immeasurably richer than those listed above. This review is not so much about routine as
about less common, but not less significant applications. Also, the data on the glycopolymers themselves, their molecular weight,
size and polymer chain flexibility are presented, as well as the methods of synthesis, clusterisation and entropy factor in their
interaction with proteins.
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application

references

Immuno- and similar solid-phase assays,
for coating of microplates with Glyc-PAA

Lopes, A., et al: Host specific glycans are correlated with susceptibility to
infection by lagoviruses, but not with their virulence. J. Virology 92,
€01759-17 (2017).

Meichenin, A.M., et al.: Tk, a new colon tumor-associated antigen

PA “capture” anti ligand. In stud
asa-cap u‘re ‘an 'sen F)r 'gan . nstudy resulting from altered O-glycosylation. Cancer Res. 60, 5499-5507
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affinity adsorbents, beads, binding specificity. Methods Mol. Biol. 865, 71-94 (2012).
immunological plates, etc.)
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(2018).
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binding proteins of cells and tissues
Mollicone, R., et al. Activity, splice variants, conserved peptide motif,
and phylogeny of two new alpha1,3-fucosyltransferase families (FUT10
and FUT11). J. Biol. Chem., 284, 4723-4738 (2009).
BM/BP As substrates for glycosyl transferases
Patil SA, et al. Scaling down the size and increasing the throughput of
glycosyltransferase assays: activity changes on stem cell differentiation.
Anal. Biochem., 425(2),135-144 (2012).
Pochechueva, T., et al. Multiplex suspension array for human anti-
carbohydrate antibody profiling. Analyst. , 136(3), 560-9 (2011).
BM/BP )
Solid phase assays, SPR, glycan array
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AlLFSL references are found in the Kode eBook
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