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e Microarrays can be used to:

I * Probe protein-carbohydrate interactions in a high-throughput manner
* Provide structural information on pathogens and carbohydrates

Coll Surtace * Aid development of anti-adhesion therapy
* Develop improved diagnostic devices

Virus  Antibody

* Global decrease in new antibiotics and an increase in antibiotic resistance

* Need for new technologies to investigate infection and rapidly diagnose

* Prior to infection, pathogens must typically adhere onto host cells
through protein-carbohydrate interactions

Protein

2. The need for Simple Carbohydrate Immobilisation Techniques
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Our thiol-ene route using acrylate coated glass/silicon as a template surface for forming

covalently tethered monolayers A) Glass slides; B) Silicon wafers ~ « Con A for glucose/mannose
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3. The Need for Arrays which Resist Non-Specific Adsorption

e L s : : . : uartz Crystal Microbalance Experiments
* Non-specific binding reduces resolution & gives false positives, polymer brushes can reduce this Q y P
 Polymers of POEGMA (poly[oligo(ethylene glycol methylether methacrylate)]) & PNIPAM (poly(N- | * Thiol-grafting to gold to compare grafting of PNIPAM and POEGMA was monitored in real time
isopropylacrylamide)) were synthesised using RAFT polymerisation o Fouing using a Quartz Crystal Microbalance with Dissipation (QCM-D)
* Polymers contain a RAFT end group, which converts to a thiol  / / et | * More PNIPAM bound to the surfaces than POEGMA, likely due to sterics
. p_rotgin
for attaching to the acrylate surfaces o Oo?\:o ‘ OOT ° inding o | -
OH OH HO jsﬂ O giSOH HO—%—O—:E:,;?DH Add spots of - — 0_-___;____.1,’ ------------------- / Ez@ i -
I )( S H2S04 OH|OH 2%Silane O O O fluorescently N _ S No Addifion . 90-
s~ > CN H0; in Toluene - R—-SH* labelled lectin L 220 - @s of Amine o=\ 4N 2 -
:?: o ©)\§’ n SiO > } » > ] o 0 © 40-
O 2 0 -
0 o > . c -401 —§ o
T e T g ] Adp(\iltlon of Q 30-
ACVA ) . o 60 - T4 \ine ™
_OT“ 70°C, 3 h _OT4 withﬁ?&iiﬂiﬁhéilgtrpewg gﬂbp m thlj -80—- ——PNIPAM Fr.eq.uen.cy % g 20
O n=25,50, 10 1004 " POEGUA Fraquency — [~ B i =
o 9 ) POEGMA Dissipation o = =z
\ HO&STETTH% i Surfaces characterised onspei T 500 1000 1800 2000 2300 T‘l Ny oo 50 20 080, A0
o:? ° H0W5 ot , e | G IR \%\?PN&\? S G%P\o‘a@“g%e@‘w
NH oun o f by ellipsometry, Contact Time (Seconds)
707c 3ome 25 50,100 Angle and XPS * Silicon QCM-D sensors as a direct comparison to our glass and silicon substrates
* Binding of PNIPAM only observed in presence of the silane coating
E 295 Intensity — ntensity — DP 25 no Silane — DP 100 no Silane
~ _ o ol —C1s 20 - ——DP 25 with Silane ¢~ —— DP 100 with Silane
7 9000 — C1s _ 8000 ° SWOH —C's N G 80 = 80
e 290 2 8000 o 2 R _—H =] 5 =
S 5 ool Enveiops CPS 5 Py —— Sackground OPS G 151 D 60- £ 0
L o ] £ 6000+ % — _ s %
= 285 < 6000 < 000 = 10 7 f ©
g > 5000 z Z = 407 = 40
> = = >
B 2 4000- c 4000 £ 5| > | O
o O £ 20001 £ 30001 o | 5 297 5 207
@ B _' 2000 @ 3 T
@0_ 000 50_ cfgo----%_l I GO D O ™
< o 296 294 292 290 288 286 284 282 280 29 294 292 290 280 260 264 282 280 0 0 1000 2000 3000 4000 0 1000 2000 3000 4000
Binding energy (eV) Binding energy (eV) Y Time (Seconds) Time (Seconds)
Biggs, C.l., Walker, M. Gibson, M.l., Biomacromolecules 2016, In Press
4. High-throughput Arrays of Surface Immobilised Glycopolymers
Synthesis of pNIPAM glycopolymers with RAFT  Direct microcontact printing of the glycan Generation of high-density arrays of surface  Incubation with fluorescently-labelled lectins to
end group (thiol) at one and glycan at the other terminated polymers onto the acrylate immobilised glycans, with polymer tethers assess protein-carbohydrate binding patterns
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