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Commonly used absorbance assays

* Nucleic acid and protein quantitation
* Enzyme assay

* ELISA

* Reporter gene assay

* Cell viability

* LAL endotoxin




Nucleic acid detection

* Double-stranded DNA, oligonucleotides, RNA in solution are detected using UV
wavelengths

* Purine and pyrimidine bases of nucleic acids have absorption maximum at 260 nm

= Common calculations are concentration (A,¢, x EC) or purity (A,¢./A,50)
At 260 nm, an OD reading of 1.0 is generally calculated as
50 ug/ml of dsDNA
40 ug/mL RNA
20 ug/ml oligonucleotide

But this depends on the extinction coefficient

* Endpoint assay, may use PathCheck

* Protocol available in SoftMax Pro




DNA must be measurable above the Blank

* Typical blank measurements: Plastic
gives ~0.06 OD
* TE buffer can add another 0.04 OD
* To measure DNA, it must be
detectable above the background

* Lower Limit of Detection (LLD)
depends on measurement
variability

oD 260




MicroMax Specifications

* SBS format holder + 2 slide design
« 24 or 64 spot microplate
« 2l or 4pl configurations

* Sensitivity
« 2ng/ul (dsDNA)

* Easy to clean
- Replaceable slide design
* SpectraMax plus 384 compatible
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Protein detection

* Direct method: read absorbance at 280 nm
* Tryptophan and tyrosine residues present in most proteins have absorption maxima at ~280 nm
* At 280 nm, an OD reading of 1.0 means ~1 mg/mL protein
* Rangeis 50 mg/mL to 2 mg/mL

* Colorimetric assays
* Bradford assay uses Coomassie blue
Binds specific amino acids
Color changes from brown to blue (595 nm) upon binding
* BCA and Lowry assays use copper
Reduced in the presence of protein

Reduction yields a blue color

= All protocols available in SoftMax Pro
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ELISA

* Enzyme-linked Immunosorbent ~ssay
* Quantitation of antigen present in serum, cells, etc.
* Colorimetric, fluorescent, or luminescent
* Endpoint or kinetic

Protocols available in SoftMax Pro

* Antigens can be any immunogen: proteins, peptides, bacteria, viruses, etc.
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How an ELISA works

?E antigen of interest v 19 antibody

Fluorescent 2° antibody
Luminescent

f
= .nonspeciﬁc antigens \' —_ Colored
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* 1° antibody can be bound to « antigen binds specifically 2° antibody specifically
hottom of well to 1° antibody binds antigen and catalyzes
* sample containing antigen » nonspecific antigens are conversion of a substrate to give a




Reporter gene assays: LacZ/[3-galactosidase

* Purpose is to detect regulation, expression of a gene of interest
* Promoter or response element for gene of interest is attached to LacZ gene = reporter construct
* Reporter construct is transfected into cells
* Cells are treated or allowed to grow normally
« Activation of response element (gene of interest) causes transcription of LacZ gene
LacZ gene codes for B-galactosidase
* Cells are fixed and substrate (ONPG) for -gal is added

Transcription
p-gal
—|' Insert LacZ % l
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Eukaryotic cell viability assay

MTT reduction

Monitor number of live mammalian cells in culture
Study effects of cytotoxic drugs
Endpoint assay

MTT is a tetrazolium salt reduced by mitochondrial dehydrogenase present only
in live cells = Colored

Read absorbance at 570 nm, with background (nonspecific) reference reading at
630 nm

cytoplasm

mitochondria

nucleus



Bacterial cell growth assay

* Absorbance reading at 600 hm (OD,,,)

* Can use standard curve of known concentrations to relate turbidity to actual
number of cells
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Few bacterial cells The higher the cell density,
= low Ay, Freading the higher the A;,, reading
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Figure 1. SoftMax pro 6.1 first window
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Figure 2. Plate1 window
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Figure 4. Kinetic read, timing setting window

T secnn - Spectrum, =T 2] IEFS 7] 2S5 spectrum scan mode 2 L CF (Fig. 5).
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