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/ Introduction and Background: e \

A FITC labelled lectin to a carbohydrate

Carbohydrates play an important role in mediating several processes in biology it f
] . ] ] EITC Unlabeled [ _ coate surface, measurement o
including the host-pathogen response!!’ making them an important area for labeled cctn el fluorescence is then used to produce 3
research. A class of carbohydrate binding proteins known as lectins mediate these ectr binding curve. Method B shows addition of
interactions. Eluorescence unlabelled lectin to a carbohydrate-coated
. . . . . . binding curve surface followed by the addition of gold

Current methods for researching these interactions involve either using labelled

. . . . . . . . . . nanoparticles (AuNPs). A picture is then
proteins which can impact on binding efficiency of the lectin?) or antibodies both Abscorhanice o

] ] ] ] ] ] ] ‘m:“;. binding curve taken and after processing in Imagel) a
of which are very expensive and not suitable for testing in third world countries i binding curve is produced using pixel
where equipment like plate readers is less readily available. Gold nanoparticles — [ - intensity data. Method C is similar to
(AuNPs) have previously been used in the study of lectins® and represent an Pixel intensity method B but after addition of the gold
. . . . . . h bindi : :
important label-free method for detection of lectin binding (figure 1). T e nanoparticles absorbance is measured.
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2. Validation of AuNPs vs. fluorescence:

This technique was then applied to

1. Proof of Principle:

Addition of gold nanoparticles (AuNPs) to A"

Peanut agglutinin:

| " _ icad with either bovi 3 model lectins (concanavalin A, 4 o B
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5 toi pd " d to vi yI' : T * BSA compared to those obtained when = /-
rotein and so can be used to visualise 2w e . .
P . s S S o fluorescently labelled lectin is used. D2
protein on a carbohydrate surface. = e i |
Binding produced a peak in absorbance at = - . Detection with AUNPS was as BTN e
around 530 nm indicating the presence of - - : :
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T or e e e 1 o * Use of AuNPs to visualise protein

Concentration of Gold me/ml binding is faster and significantly
° ThIS teChniques was Shown to be Figure 2: Binding of gold nanoparticles to BSA produced a peak

. absorbance at 530 nm which was not seen when AuNPs were
reproducible.

Figure 3: Serial dilutions of various model lectins were added to high

binding plates functionalised with their substrate carbohydrates.

Chea per tha N FITC Ia be' I | ng- Data obtained using FITC labelled lectins (A and C) were compared to
those obtained using AuNPs (B and D).

4. Low cost protein detection:
 Detection of UV-vis to determine

added to G,,, (A). Various different nanoparticle sizes were then
compared in their ability to detect protein levels. 3.5:1 was

found to be the best (B)

3. Evaluation of lectin inhibitors:

Lectins are involved in pathogenic A 1B
interactions in the body including ... T\ ﬁn\ cold binding is very effective for Increasing [protein]
I 1 lrgio.1o-. a %ojﬂ; g . . . . . <
cholera infection. . \ \ detecting protein binding but it _
o \&\f%_émf N requires expensive equipment. )
* Inhibitors are needed to prevent the i . S e :
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_ _ b The binding of gold can be seen
substrates to prevent infection and visibly as a pink colour.
AuNPs can be used to screen for
these.

Figure 6: Image of a plate taken after treatment with gold

* A photograph of a plate treated nanoparticles.
with AuNPs can be used in image A
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* Various glycopolymers were tested I analysis to determine protein N Lt
fOr thelr |nh|b|t0ry eﬁeCt on |eCt|n Figure 4: Several inhibitors were tested using both fluorescence and b|nd|ng ?Z . 7°°‘:
blndlng gold nanoparticles. Graphs A and B show polymer 1 and 3 :3: . i:::
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respectively visualised using gold nanoparticles and graphs C and D . s . 00

. mere (Mt . e The image analysis technique is S
° show two mannose polymers (Methylmannose and ethlymannose ] ] 0 — o e
P().Iymer 1 Was the be.St pOIVmer and respectively)' . Slmple, Cheap and Could pOSSIbly Concentration of Cholera toxin subunit B (mg/ml) concentration of cholera toxin subunit B (mg/ml)
Thlli P:j\)s a short chain and a short A B . ?Dwfr be implemented on a mobile
in er\vt/, HO HEL\..EHD . Figure 7: A picture was taken of a plate treated with AuNPs and
OiZO @gﬁo (r:} phone n the fUture. after processing in Imagel a binding curve was produced (A). This
HO H -* HO
. HOﬁ\%O\/ ° ™~ Qﬁ Dﬁjﬁj}H binding curve was then compared to that achieved using FITC
There was found to be no difference No N~ Zon

labeled cholera toxin subunit B (B) and the correlation between the

in addlng d methyl tO mannose When Figure 5: structures of the various inhibitors tested. A is
Compa red to ethy| mannose ethylmannose, B is methylmannose and C is the structure

of the various other polymers tested.

two indicating that the two binding curves are equivalent (R2=0.99).

/5 CO N CI USiO ns:  Gold nanoparticles can be used to easily detect lectin binding to a carbohydrate surface. A

: :  The data produced strongly agrees with that seen using fluorescently labelled proteins.

* When AuNPs bind there is a clearly visible change in the well and this can be utilised to produce a low cost detection assay using image
analysis.
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