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Dur goal is to reduce the size and cost of SPR
99y from a ~$300,000 desk top'device to'a
‘system that costs under $30,000

This system Is
designed around
the miniature TI-
SPR chip, designed
by Joseé Melendez
and team.
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_The SPIRIT system® ..

Plasmon Instrumentation for the Rapid"]deﬁ'{"rﬁcation of Toxins)
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veight (lunchbox
6 1b.)
h performance
= 24 simultaneous
- -measurements
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——* Low power (5W)
~ allows portable
operation

* Semi-Automated




e S

Te chscreen data.display

Sensor channel

Selected SPR curve Detected levels
(bargraph)

Detected levels
(numeric)




—~
asor surface chemistry <

_ Each Spreeta chip has 3

Soluble protective coating
(dextran/trehalose)
allows long-term dry storage at
Control receptors room temperature
(usually antibodies)
Designed NOT to
respond to that agent

arget receptors:
~(usually antibodies) \

Desighed-to capture

a specific agent or Gold layer (50 nM)

= I

®*Toxins
®\Viruses
®*Spores
®Bacteria

\ Glass substrate

Spreeta
sensor chip
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e of Gold Slides ..

Dextran 1{

Dextran 2

50 100 150 200 250 300 350
Time (days)

Anti-Alkaline-phosphatase(AP)-antibody-coated slides were
dried with a thin layer of 10 mM Tris, pH 8.0, 2.5% trehalose

and 2.5% dextran. After extended storage, slides were wetted,
exposed to AP and analyzed for AP activity.



ilicone molding

satile technique for production of
CISIOﬂ flowcells & other fluidic
ponents

| Ody 1
== r%‘fﬂrbooly 2 i
_‘_‘ ~ Antibody 3 1= Flow channels
| F 8 e formed by fishing line

Flowcell cast from mold
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or derivatizing individual channels”
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RIT performs 24 simultaneous ...
3urements of an‘rlbody binding

Detection event
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Three active spots per sensor

4 \\ \ Snap-in block of 8 sensor chips

Flowecell




of Assays Possiblewith SPR™

“Whole microbial cells
(. lularensis, E. coll, Y. pestis)

* Spores
& =(€.0., anthrax)

Viruses with or without amplification
-(e.g. Norwalk, flu)

Proteins by direct detection with or without

amplification/verification
-(protein toxins, industrial proteins, therapeutics)

Small molecular weight analytes using displacement or
competition assays

-(e.g., domoic acid, cortisol, insecticides, toxic chemicals, TNT & other small
organics)




Analytes

= Viruses
*Proteins/Toxic Proteins

Small molecule toxins
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Detection and Signal Amplification ..
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e Detection and Signal Amplification.
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2 Detection and Signal Amplification.
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2 Detection and Signal Amplification.
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40
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_Detection of 500 pM (14 ppb) SEB-in urine~

1.3439
1.3438 |
E Amplification
¢ 1.3437
(1]
=
 Bq3a3 | Wash
== ] 500 pM SEB (urine)
== 2 1.3435 | j [~
—" : |
— ﬂ -H-._'_H-._'_F_.I
1.3434 |
1,3433 | ' ' !
0 20 40 60 80 100

Time, min

From: Naimushin et al., Biosensors and Bioelectronics 17:573
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Relative Refractive Index

1.3396

Detection of Microbes

Current Detection Limit: 103 cfu/mi

Detection and Verification of F. Tularensis (10° cfu/ml)

Amplification/verification

1.3394

1.3392 -

1.3390

Detection

Active channels

vm.{ﬂfp—f”

Reference channels

2 4 6 8 11 13 15 17 19 21 23

Time (min)

—anti-F.T#1
—anti-F. T#2
anti-F.T. #3
anti-Bot A NT #1
—anti-Bot A NT #2
—anti-Bot A NT #3



Virus Detection

Norwalk VLP Detection
Reference Subtracted, 0.75 mL Sample

1076 PFU/ml Norwalk VLPs Anti-Norwalk Amp
N AN
180 - Y R
160 1 — Norwalk
140 -

%(2)8 | Amplification
- 80 -
=2 60
40 -
20 -
0

-20 | 107 7105 175 225
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“Quantitative Detection of

Staphylococcal Enterotoxin B
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action of 5 ng/mL (5 ppb: 33pM)

—

N | (denatured botulinum toxin)

1.3323
1.33228 - Anti-Bot-toxin
1.33226 - Reference
1.33224
| 1.33222 -

1.33216 -

1.33214 i

1.33212 -
1.3321

0

Time (min)




direct Detection of Ricin A~
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c tion of small molecule toxins by SPR
- 1S a more difficult task




Displacement Assay
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Sensor Ready Condition

Response
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Sample Detection Mode

Response
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Sample Detection Mode

Response
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Displacement Assay
-
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~  Antibody Displacement

Displacement of Target Analog

Rate proportional to analyte (target)
ﬂ “~ concentration

Time

Response
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main advantage of the displacement
fIs Tha e expensive componen‘rs
grassay (antibodies or receptors)
e retained under a membrane and

d many times.
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~Competition Assay
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_'NALYTE ATTACHED TO THE SURFACE

*Small Analytes:
Estriol, Cortisol, Domoate...
«Same analyte on the surface




~Co ompetition Assay
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No target present

Response

Samples 1, 2, and 3
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2ction of Cortisol by Competition Assay.

Cortisol Competition2-24-04c 10 NM

7250 pM

1.3389

Lower arrows indicate return
to no analyte
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-~ EXxternal Compound Flow Cell-
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sction of cortisol in.saliva

5ing the compound flow cell

0.0074

Saliva plus Zj nM Cortisol

0.0073 -

0.0072 - _
Saliva plus 14 nM

0.0071 . Cortisol

Saliva only
0.007 -

Reference-subtracted RI!

0.0069

17 27 37 47 57 67
Time (minutes)



_ Quantification of Cortisol
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De 2ction of Domoic Acid by. -
~ Competition Assay
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o CH, 0

HO—(I:I—('IJCH:CH (::H:(:li,/r \\,Cl—g —E}I—OH
133215 1 | — Domoic Acid Ab + Ab CH, | \ « 2H,0
—— Reference 6 ng/ml DA
1.3321 - Ab
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andard Domoic Acid Concentration

urve in Clam Extracts

a g

Detection slope (%.of no DA san'iple)
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10 100 1000
Domoic acid concentration (ng/ml)
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Stevens et al. Harmful Algae
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Domoic acid concentration by SPR (ug/ml)
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omparison of HPLC/SPR Assays
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Domoic acid concentration by HPLC (ug/ml)




Ra;i'd Sample Clean Up-
Concentration

Analyte

Analyte-immuno
magnetic bead
complex
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id Immuno Magnetic Bead Separation (IMS)




Design for Ciguatoxin Detection Protocol




oncentration, Verification, Amplification Protocol

O

Streptavidin
Microbeads

(1075 RIU) 3

X

900 -

anti-SEB-
= 3 | 10ng/ml hiotin
_ SEB (24 RIV)

(13 RIU)

|
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Sensor
Ready

|
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-100

Time (min)




Concentration, Amplification and Verification

o “of SEB from a Stool Sample —

1 ng/ml SEB from a
spiked stool sample

Time (min)
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6/03: Airborne SPR Sensing...
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L Protein Nucleic Acids as Recognition
. Elements for DNA/RNA

vy

OH

Very stable receptor on chip Allows detection of target

(Protein Nucleic Acid)



ling of a 79 bp DNA Probe to a Complementary PNA

16 mer on the Sensor Surface
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= 1000 ng/ml probe

——— 100 ng/ml probe

——— 10 ng/ml probe

Reference (Avidin
w ithout PNA)

Approx 2 RIU i)ound
Time (min)




equential Detection of 8 Analytes
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200
150
Ovalbumin F. tularensis 5
10 ng/ml x 103 CFU/mlI
100 1 SEB 5 ng/mi Norwalk VL.PS BG Spores
5 x 10° particles/ml 9 x 10
Y. pestis . CFU/mI
2 5o 108 CFU/m B. anthracis fr"‘:i'r‘";o
14 5x 106 CFU/m ng/mi
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Single poly peptide chain
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Large scale production in E. coli — based bioreactors
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oy Expression System:

= | REFEaE RSt Overexpression of the

gene of interest

Antidote = CcdA
Target = DNA

From Eurogentec Staby
manual




Expression of IgNAR-cytb

19510

IgNAR-cytb

lac op % Bla
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6465 bp
pPBR Rep
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The heme-binding domain
of mouse cytochrome b5

has a red color allowing
visualization of expression.
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ﬁori of Leaker Strains
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sphate binding protein production
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Furlong and Sundstrom, J. Indus. Microbio. 30: 141-148



Protein purification system

!
_| Pump 2

— | Fermentor

Filter 1

——,—

Filter 2

Pump 4
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Sensor 1

Column 1=

=

Column 2]

Product Out
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Conclusion

.ﬁrtable SPR sensing system can
_-ide near real-time monitoring for
1any different applications in

| nwronmental monitoring, the food

_:-'-_
=L

_;, mdustry pharmaceutical industry, medical
diagnostics and general research needs.
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