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Algae’s	  toxic	  threat	  	  
Agricultural	  and	  urban	  run-‐off	  causes	  increased	  pollu;on	  of	  lakes,	  rivers,	  
streams	  and	  coastal	  areas	  causing	  eutrophica2on	  leading	  to	  Harmful	  Algal	  
Blooms	  (HABs)	  

•  2%	  of	  algae	  produce	  harmful	  
toxins.	  

•  Microcys;n	  is	  the	  most	  
ubiquitously	  occuring	  
cyanobacterial	  toxin	  and	  is	  
present	  in	  fresh	  and	  brackish	  
waters.	  	  	  

•  Development	  of	  recombinant	  
an;body	  sensors	  towards	  algal-‐
toxins	  è	  rapid,	  ‘easy-‐to-‐use’,	  
portable	  toxin	  detec;on	  devices.	  

	  



Autonomous	  System:	  Integrated	  
sensor	  with	  comms/telemetry	  	  
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Genera;on	  of	  an2body-‐based	  biosensors	  
using	  	  

recombinant	  an2body	  technology	  
	  
	  



Methodologies 	  	  
•  Development	  of	  an;-‐microcys;n	  recombinant	  an;bodies	  
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Domoic	  Acid	  Chicken	  Serum	  Titre	  
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•  ScFv	  library	  
successfully	  
constructed	  	  

	  
•  Prepara;on	  of	  

conjugates	  underway	  
for	  biopanning	  

•  Polyclonal	  an;bodies	  
successfully	  isolated	  

	  

Azaspiracid	  



New	  emerging	  chemicals	  –	  
Recombinant	  an;body	  genera;on	  



Diclofenac	   Mecoprop	  

Carbamezapine	  



Immunisa;on	  

• Diclofenac,	  
mecoprop	  and	  
carbamapazine	  
were	  
conjugated	  to	  
proteins	  and	  
were	  
immunised	  into	  
an	  avian	  host.	  	  

•  Immune	  
response	  was	  
iden;fied	  using	  
a	  polyclonal	  
ELISA.	  	  

Recombinant	  
an;body	  
genera;on	  

• Gene;c	  
material	  was	  
then	  isolated	  
for	  use	  in	  the	  
produc;on	  of	  
recombinant	  
an;bodies	  
(rAbs).	  	  

• Genera;on	  of	  
three	  immune	  
an;body	  
libraries	  for	  
each	  chemical	  

An;body	  
iden;fica;on	  

• Phage	  display	  
and	  bio-‐
panning	  will	  be	  
used	  to	  isolate	  
most	  potent	  
binders.	  

• They	  will	  be	  
tested	  in	  matrix	  
and	  cross-‐
reac;vity	  
studies.	  

• Affinity	  tested	  
using	  SPR.	  	  

Microfluidic	  disc	  

• The	  an;bodies	  
and	  chemical	  
conjugates	  will	  
be	  incorporated	  
onto	  a	  
microfluidic	  
disc-‐	  based	  
immunosensor.	  
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Recombinant	  an;body-‐based	  microfluidic	  sensor	  



Recombinant	  an;body	  assessment	  
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Centrifugal	  sensing	  pla.orms	  



Disc	  Hydrodynamic	  forces	  for	  par2cle	  sedimenta2on	  

Forces	  on	  ac;ng	  on	  a	  
rota;ng	  disc	  

Par;cle	  sedimenta;on	  
through	  a	  fluid	  on	  an;-‐
clockwise	  rota;ng	  disc	  	  

Direc;on	  
of	  

par;cle	  

Fluidic	  movement	  on	  rota;ng	  pla.orm	  



ToxiSense	  microfluidic	  System	  MK.	  2	  

Modified	  



ToxiSense	  microfluidic	  system	  



ToxiSense	  –	  op;cal	  arrangement	  
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Inves2ga2on	  into	  simple	  automa2c	  ven2la2on	  mechanism	  

Video	  of	  automa;on	  by	  dissolvable	  film	  (DF)	  valve	  opening	  by	  pulsing	  
motor	  speed	  



Detec;ng	  Microcys;n	  

Protein	  
phosphatase	  
Inhibi;on	  (PPI)	  

Surface	  
plasma	  

resonance	  
(SPR)	  

Enzyme-‐linked	  
immunosorbent	  
assay	  (ELISA)	  

LOD	  =	  1ng	  mL-‐1	  

LOD	  =	  1.7ng	  
mL-‐1	   LOD	  =	  1.5ng	  mL-‐1	  

LOD	  =	  1ng	  mL-‐1	   LOD*	  =	  8	  ng	  
mL-‐1	  

High-‐performance	  
liquid	  

chromatography	  
(HPLC)	  

Microfluidic	  toxin-‐
sensing	  system	  

*	  This	  is	  the	  current	  Limit	  of	  detec;on	  (LOD)	  projec;on	  according	  to	  
the	  latest	  sample	  recordings	  
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Lab-‐On-‐A-‐Disc	  plaborm	  

•  Poly(methyl	  methacrylate)	  
(PMMA)	  (Red)	  	  (	  Radionics™)	  and	  
pressure	  sensi9ve	  adhesive	  	  
(PSA)	  (Green)(Adhesives	  
Research	  Inc.	  ™)	  

	  
•  Easily	  modifiable	  

•  Microcys;n-‐LR	  detec;on:	  Proof	  
of	  concept	  

	  
•  Low	  sample	  size,	  cheap	  to	  
manufacture	  

	  



3-‐day	  disc	  8	  	  Test	  assays	  per	  day	  
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