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About the Spectrophotometer

NanoDrop Eight Spectrophotometer

Well tray sample
\, indicator array

Note Locate the instrument away from air vents and exhaust fans to minimize
evaporation

The Thermo Scientific™ NanoDrop™ Eight is a UV-Visible spectrophotometer
developed for micro-volume analysis of a wide variety of analytes. The patented
sample retention system enables the measurement of highly concentrated samples
without the need for dilutions. The instrument accurately measures up to 8 individual
1 yl samples in one measurement cycle. The software allows the user to measure
samples using either the full 8-channel mode or a convenient single sample mode.

The NanoDrop Eight software is installed on a local PC used to control the
instrument and view data.

Thermo Scientific NanoDrop Eight User Guide 7



1 About the Spectrophotometer

Features
Note Before operating a NanoDrop Eight instrument, please read the safety and
operating precautions and then follow their recommendations when using the
instrument.
Features
TheNanoDrop Eight spectrophotometer features the patented micro-volume sample
retention system.
USB-B port

Connect the NanoDrop Eight to your PC via USB to operate the instrument using the
PC software.

8 NanoDrop Eight User Guide Thermo Scientific



1 About the Spectrophotometer
Accessories

Accessories

This section lists the accessories included for use with the NanoDrop Eight.

PR-1 Pedestal Reconditioning Kit

Specially formulated conditioning compound
that can be applied to the pedestals to restore
them to a hydrophobic state (required to
achieve adequate surface tension for accurate
sample measurements). The kit includes

e arror : conditioning compound and applicators. For

; more information, see Reconditioning the
Pedestals.

PV-8 Performance Verification Kit

Kit containing plastic consumables and liquid photometric standard used to check
instrument performance. For more information, see Performance Verification.

Thermo Scientific NanoDrop Eight User Guide 9



1 About the Spectrophotometer
Instrument Detection Limits

Instrument Detection Limits
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Upper Detection Limit

Pathlength (mm) (10 mm Equivalent Absorbance)
1.0 12.5

0.2 Q0

0.1 200
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Instrument Set up

Register Your Instrument

Register your instrument to receive e-mail updates on software and accessories for
the NanoDrop Eight instrument. An Internet connection is required for registration.

To register your instrument

From any PC that is connected to the Internet, use any web browser to navigate to
www.thermofisher.com/nanodropsw.

On the website, locate the Register Your Instrument button, and follow the
instructions to register the instrument.

Computer Requirements

Thermo Scientific

Required Windows Operating System

¢ Windows 10 Enterprise or Professional, build 1607 or greater
Minimum hardware configuration

e 2.0 GHz dual-core processor enabled

¢ 4 GB RAM with system managed memory enabled

e 5 GB available on drive C

e Display resolution 1366 x 768
Recommended hardware configuration

e 2.33 GHz 4-core processor enabled (or greater)

¢ 8 GB RAM with system managed memory enabled (or greater)

e 200 GB available on drive C (or greater)

NanoDrop Eight User Guide 11
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2 Instrument Set up
Update Software

Update Software

Quickly and easily download and install the latest NanoDrop Eight software and
release notes from our website. Follow the steps to update or upgrade the
NanoDrop Eight software on a personal computer (PC). An Internet connection is
required to download software. Navigate to www.thermofisher.com/nanodropsw
and click on the NanoDrop Eight software tab. Follow the Instrument Software
Download instructions.

To install or update NanoDrop Eight software on a PC

1. Insert the USB flash drive containing the installer software into an available USB
port on your PC, or open the installation folder downloaded from the internet.

2. Launch Start.exe and click the Software button. The software installer will
run.

Technical Support

For U.S./Canada Support, please contact:

Thermo Fisher Scientific
3411 Silverside Road

Tatnall Building, Suite 100
Wilmington, DE 19810 U.S.A.

Telephone: 302 479 7707

Toll Free: 1 877 724 7690 (U.S. & Canada only)
Fax: 302 792 7155

E-mail: nanodrop@thermofisher.com

Website: www.thermofisher.com/nanodrop

For International Support, please contact:

Contact your local distributor. For contact information go to:

http://www.thermofisher.com/NanoDropDistributors

If you are experiencing an issue with your system, refer to the troubleshooting
information. If the issue persists, contact us. If you are outside the U.S.A. and
Canada, please contact your local distributor.

If your instrument requires maintenance or repair, contact us or your local distributor.

12 NanoDrop Eight User Guide Thermo Scientific
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Application Measurement Ranges

Detection Limits for All Applications

Note Detection limits provided in the following tables are approximate and apply
to micro-volume measurements only; they are based on the instrument’s
photometric absorbance range (10 mm equivalent) of 0.04-200 A.

Lower Detection UpperDetection

Sample Type Limit Limit Typical Reproducibility?

dsDNA 2.0 ng/uL 10,000 ng/uL +2.0 ng/uL for sample concentrations
between 2.0 and 100 ng/uL samples;
+2% for samples >100 ng/uL

RNA 1.6 ng/uL 8,000 ng/uL +2.0 ng/uL for sample concentrations
between 2.0 and 100 ng/uL samples;
+2% for samples >100 ng/uL

DNA Microarray 1.3 ng/uL 495 ng/uL +2.0 ng/uL for sample concentrations

(ssDNA) between 2.0 and 100 ng/uL samples;

+2% for samples >100 ng/uL

Thermo Scientific NanoDrop Eight User Guide 13



3 Application Measurement Ranges
Detection Limits for All Applications

Lower Detection UpperDetection

Sample Type Limit Limit Typical Reproducibility®

Purified BSA by 0.06 mg/mL 300 mg/mL +0.10 mg/mL (for 0.10-10 mg/mL

Protein A280 samples);

+2% for samples >10 mg/mL

IgG by Protein A280 0.03 mg/mL 145 mg/mL

Purified BSA by 0.06 mg/mL 19 mg/mL +0.10 mg/mL for 0.10-10 mg/mL

Proteins & Labels samples

Protein BCA 0.2 mg/mL (20:1 8.0 mg/mL 2% over entire range
reagent/sample 0.01 mg/mL over entire range
volume);

0.01 mg/mL (1:1
reagent/sample
volume)

Protein Lowry 0.2 mg/mL 4.0 mg/mL 2% over entire range
(pedestal) (pedestal)

Protein Bradford 100 pg/mL (50:1 8000 pg/mL +25 pg/mL for 100-500 pg/mL samples
reagent/sample +5% for 500-8000 pg/mL samples
volume)

+4 pg/mL for 15-50 pug/mL samples
15 pg/mL (1:1 100 pg/uL +5% for 50-125 pg/mL samples
reagent/sample
volume)

Protein Pierce 660 50 pg/mL (15:1 2000 pg/mL +3 pg/mL for 50-125 pg/mL samples
reagent/sample +2% for samples > 125 yg/mL
volume)

+3 pg/mL for 25-125 ug/mL samples
25 pg/mL (7.5:1 1000 pg/mL +2% for samples >125 pg/mL
reagent/sample
volume)

@ Based on five replicates (SD=ng/uL; CV=%)

14 NanoDrop Eight User Guide Thermo Scientific



3 Application Measurement Ranges
Detection Limits for All Applications

Detection limits for pre-defined dyes

Lower Detection Upper Detection . b
Sample Type Limit Limit® Typical Reproducibility
Cy3, Cy3.5, Alexa 0.2 pmol/uL 100 pmol/uL +0.20 pmol/uL for sample
Fluor 555, Alexa Fluor concentrations between 0.20 and
660 4.0 pmol/uL;
+2% for samples >4.0 pmol/uL
Cy5, Cy5.5, Alexa 0.12 pmol/uL 60 pmol/uL +0.12 pmol/uL for sample
Fluor 647 concentrations between 0.12 and
2.4 pmol/uL;
+2% for samples >2.4 pmol/uL
Alexa Fluor 488, Alexa 0.4 pmol/uL 215 pmol/pL +0.40 pmol/uL for sample
Fluor 594 concentrations between 0.40 and
8.0 pmol/uL;
+2% for samples >8.0 pmol/uL
Alexa Fluor 546 0.3 pmol/uL 145 pmol/uL +0.30 pmol/uL for sample
concentrations between 0.30 and
6.0 pmol/uL;

+2% for samples >6.0 pmol/uL

8 Values are approximate
b Based on five replicates (SD=ng/pL; CV=%)

Thermo Scientific NanoDrop Eight User Guide 15



3 Application Measurement Ranges
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Nucleic Acid Applications

Measure dsDNA, ssDNA or RNA

Measures the concentration of purified
dsDNA, ssDNA or RNA samples that
absorb at 260 nm.

’

Measure dsDNA, ssDNA or RNA
Reported Results

Settings

Detection Limits

Calculations

Measure dsDNA, ssDNA or RNA

Use the dsDNA, ssDNA and RNA applications to quantify purified double-stranded
(ds) or RNA samples. These applications report nucleic acid concentration and two
absorbance ratios (A260/A280 and A260/A230). A single-point baseline correction
can also be used.

To measure dsDNA, ssDNA or RNA samples
NOTICE

e Do not use a squirt or spray bottle on or near the instrument as liquids will
flow into the instrument and may cause permanent damage.

e Do not use hydrofluoric acid (HF) on the pedestals. Fluoride ions will
permanently damage the quartz fiber optic cables.

Thermo Scientific NanoDrop Eight User Guide 17



4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

18

Before you begin...

Before taking pedestal measurements with the NanoDrop Eight instrument, lift the
instrument arm and clean the upper and lower pedestals. At a minimum, wipe the
pedestals with a new laboratory wipe. For more information, see Cleaning the
Pedestals.

To measure nucleic acid

1.

From the Home screen, select the Nucleie Acids tab, select your sample
mode, and select dsDNA, ssDNA or RNA, depending on the samples to be
measured.

Specify a baseline correction if desired.
Pipette 1-2 uL blanking solution onto the lower pedestal and lower the arm.
Select Blank and wait for the measurement to complete.

Tip: If Auto-Blank is On, the blank measurement starts automatically after you
lower the arm.

Lift the arm and clean all pedestals with a new laboratory wipe.
Pipette 1-2 pL sample solution onto the pedestal and lower the arm.

Start the sample measurement: If Auto-Measure is On, lower arm;
if Auto-Measure is off, lower arm and select Measure .
£

When the sample measurement is completed, the spectrum and reported values
are displayed (see the next section).

When you are finished measuring samples, select End Experiment

Lift the arm and clean all pedestals with a new wipe.

NanoDrop Eight User Guide Thermo Scientific
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4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

220 230 240 250 260 270 280 290 300 310 320 330 340

Wavelength nm

Typical nucleic acid spectrum

10mm Absorbance
o
o)}

A = Normal
B = Guanidine
C = Phenol

220 230 240 250 260 270 280 290 300 310 320 330 340

Wavelength nm

Comparison of nucleic acid spectra with and without two

common contaminants

Best practices for nucleic acid measurements

Thermo Scientific

* [solate and purify nucleic acid samples before measurement to remove

impurities. Depending on the sample, impurities could include DNA, RNA, free

nucleotides, proteins, some buffer components and dyes. See Preparing

Samples for more informatio

n.

NanoDrop Eight User Guide
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4 Nucleic Acid Applications

Measure dsDNA, ssDNA or RNA

Note Extraction reagents such as guanidine, phenol, and EDTA contribute
absorbance between 230 nm and 280 nm and will affect measurement
results if present in samples (even residual amounts).

¢ Ensure the sample absorbance is within the instrument’s absorbance detection
limits.

e Blank with the same buffer solution used to resuspend the analyte of interest.
The blanking solution should be a similar pH and ionic strength as the analyte
solution.

¢ Run a blanking cycle to assess the absorbance contribution of your buffer
solution. If the buffer exhibits strong absorbance at or near the analysis
wavelength (typically 260 nm), you may need to choose a different buffer or
application. See Choosing and Measuring a Blank for more information.

e For micro-volume measurements:

Ensure pedestal surfaces are properly cleaned and conditioned.

If possible, heat highly concentrated or large molecule samples, such as
genomic or lambda DNA, to 63 °C (145 °F) and gently (but thoroughly) vortex
before taking a measurement. Avoid introducing bubbles when mixing and
pipetting.

Follow best practices for micro-volume measurements.

Use a 1-2 pL sample volume. See Recommended Sample Volumes for more
information.

Related Topics

e Measure a Micro-Volume Sample

e Best Practices for Micro-Volume Measurements

e Prepare Samples and Blanks

e Basic Instrument Operations

20 NanoDrop Eight User Guide Thermo Scientific



4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

Nucleic Acid Reported Results

dsDNA measurement screen

For each measured sample, the dsDNA, ssDNA and RNA applications show the UV
absorbance spectrum and a summary of the results. Below is an example of the
measurement screen of the instrument software:

Measure sample

Application View history data
Run Blank End experiment

Load Sample ID file

patrick.orgln

&) dsDNA 0

. ®Sampled Sample10 @ Sample 11 @ Sample 12 Sample 13 ® Sample 14 Sample 15 Sample 16
S —

/ . UV spectrum

Auto measure

Right click graph
area to view display
options.

Baseline
correction

Menu of table
options;

click to choose
which columns to
report

Wellplate view; Sample name;

toggle to view/ hide select to edit

well plate map Well plate Nucleic acid Purity ratios Click row to select sample
options concentration and update spectrum.

Note Micro-volume absorbance measurements are normalized to a 10.0 mm
pathlength equivalent.

Thermo Scientific NanoDrop Eight User Guide 21



4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

dsDNA, ssDNA and RNA reported values

sample name

created on (date sample measurement was taken)
nucleic acid concentration
Species

A260/A280

A260/A230

A260

A280

factor

baseline correction
monitor wavelength
pathlength used
contaminant

corrected

Settings for Nucleic Acid Measurements

Baseline Cormrection

22

For the dsDNA, ssDNA or RNA, enter baseline correction wavelength in nm or use
default value (340 nm)

Optional user-defined baseline correction. Can be used to correct for any
offset caused by light scattering particulates by subtracting measured absorbance at
specified baseline correction wavelength from absorbance values at all wavelengths
in sample spectrum. As a result, absorbance of sample spectrum is zero at specified
baseline correction wavelength.

NanoDrop Eight User Guide
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4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

Calculations for Nucleic Acid Measurements

The Nucleic Acid applications use a Extinction Coefficients vs Factors
modification of the Beer-Lambert equation
(shown at right) to calculate sample Using the terms in the Beer-Lambert equation, factor (f) is
concentration where the extinction defined as:
coefficient and pathlength are combined
and referred to as a “factor.” factor (f) =1 /( c* b)
where:
€ = wavelength-dependent molar extinction coefficient in
ng-cm/pl

b = sample pathlength in cm

As a result, analyte concentration (c) is calculated as:
c=A*[1/(€ *b)]

or
c=A*f

where:

C = analyte concentration in ng/uL

A = absorbance in absorbance units (A)
f = factor in ng-cm/pL (see below)

For the dsDNA, ssDNA and RNA Factors Used
applications, the generally accepted factors
for nucleic acids are used in conjunction e dsDNA (factor = 50 ng-cm/pL)

with Beer’s Law to calculate sample
concentration. For the Custom Factor * ssDNA (factor = 33 ng-cm/pL)

application, the user-specified factor is  RNA (factor = 40 ng-cm/pL)
used.

e Custom Factor (user entered factor between
15 ng-cm/pl and 150 ng-cm/pL

Thermo Scientific NanoDrop Eight User Guide 23



4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

Calculated nucleic acid concentrations are
based on the absorbance value at 260 nm,
the factor used and the sample pathlength.
A single-point baseline correction (or
analysis correction) may also be applied.

Concentration is reported in mass units.
Calculators are available on the Internet to
convert concentration from mass to molar
units based on sample sequence.

Absorbance values at 260 nm, 280 nm and
sometimes 230 nm are used to calculate
purity ratios for the measured nucleic acid
samples. Purity ratios are sensitive to the
presence of contaminants in the sample,
such as residual solvents and reagents
typically used during sample purification.

24 NanoDrop Eight User Guide

Measured Values

Note: For micro-volume absorbance measurements the
spectra are normalized to a 10 mm pathlength equivalent.

A260 absorbance

¢ Nucleic acid absorbance values are measured at 260 nm
using the normalized spectrum. This is the reported A260
value if Baseline Correction is not selected.

e |f Baseline Correction is selected, the absorbance value
at the correction wavelength is subtracted from the
absorbance at 260 nm. The corrected absorbance at
260 nm is reported and used to calculate nucleic acid
concentration.

A230 and A280 absorbance

e Normalized and baseline-corrected (if selected)
absorbance values at 230 nm and 280 nm are used to
calculate A260/A230 and A260/A280 ratios.

Sample Pathlength

e For micro-volume measurements, the software selects
the optimal pathlength (between 1.0 mm and 0.1 mm)
based on sample absorbance at the analysis wavelength.

¢ Displayed spectra and absorbance values are normalized
to a 10 mm pathlength equivalent.

Thermo Scientific



4 Nucleic Acid Applications
Measure dsDNA, ssDNA or RNA

Reported Values

¢ Nucleic acid concentration. Reported in selected
unit (i.e., ng/pL, pg/ul or ug/mL). Calculations are based
on modified Beer’s Law equation using corrected nucleic
acid absorbance value.

e A260/A280 purity ratio. Ratio of corrected
absorbance at 260 nm to corrected absorbance at
280 nm. An A260/A280 purity ratio of ~1.8 is generally
accepted as “pure” for DNA (~2.0 for RNA). Acidic
solutions may under represent the reported value by
0.2-0.3; the opposite is true for basic solutions.

e A260/A230 purity ratio. Ratio of corrected
absorbance at 260 nm to corrected absorbance at
230 nm. An A260/A230 purity ratio between 1.8 and 2.2
is generally accepted as “pure” for DNA and RNA.

Note: Although purity ratios are important indicators of
sample quality, the best quality indicator quality is
functionality in the downstream application of interest (e.g.,
real-time PCR).

e Factor. Used in conjunction with Beer’s Law to calculate
sample concentration

e Contaminant - If a contaminant was identified by the
Acclaro software, the contaminant will be displayed in this
column.

e Species - The species of nucleic acid contaminant
detected by the Acclaro sample intelligence technology

e A260 absorbance.
e A280 absorbance.
¢ Baseline correction

¢ Monitor wavelength - Enter an additional wavelength
whose absorbance value you want included in the report.

e Corrected - Displays the corrected analyte
concentration determined using the Acclaro software, if
one is available.

Thermo Scientific NanoDrop Eight User Guide 25



4 Nucleic Acid Applications
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Measure Microarray

Measures the concentration of purified
nucleic acids that have been labeled with
up to two fluorescent dyes for use in
downstream microarray applications.

Measure Microarray Samples
Reported Results

Settings

Detection Limits

Calculations

Measure Microarray Samples

L i
o9 o0 o
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4 Nucleic Acid Applications
Measure Microamray

Use the Microarray application to quantify nucleic acids that have been labeled with
up to two fluorescent dyes. The application reports nucleic acid concentration, an
A260/A280 ratio and the concentrations and measured absorbance values of the
dye(s), allowing detection of dye concentrations as low as 0.2 picomole per

microliter.

To measure microarray samples
NOTICE

e Do not use a squirt or spray bottle on or near the instrument as liquids will
flow into the instrument and may cause permanent damage.

¢ Do not use hydrofluoric acid (HF) on the pedestals. Fluoride ions will
permanently damage the quartz fiber optic cables.

Before you begin...

Before taking pedestal measurements with the NanoDrop Eight instrument, lift the
instrument arm and clean the upper and lower pedestals. At a minimum, wipe the
pedestals with a new laboratory wipe. For more information, see Cleaning the

Pedestals.

Thermo Scientific
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To measure a microarray sample

1.
2.

From the Home screen, select the Nucleic Acids tab and select Microarray.
Specify the sample type and factor and the type of dye(s) used.

Tip: Select a dye from the pre-defined list or add a custom dye using the
Dye/Chromophore Editor.

Pipette 1-2 pL blanking solution onto the lower pedestal and lower the arm.
Select Blank and wait for the measurement to complete.

Tip: If Auto-Blank is On, the blank measurement starts automatically after you
lower the arm.

Lift the arm and clean all pedestals with a new laboratory wipe.
Pipette 1-2 pL sample solution onto the pedestal and lower the arm.

Start the sample measurement: If Auto-Measure is On, lower arm; if
Auto-Measure is off, lower arm and select Measure.

When the sample measurement is completed, the spectrum and reported values
are displayed (see the next section).

When you are finished measuring samples, select End Experiment.

Lift the arm and clean all pedestals with a new wipe.
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A260 absorbance peak used
to calculate nucleic acid
concentration
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Dye absorbance peak used to
calculate dye concentration

Typical microarray spectrum

Related Topics
e Best Practices for Nucleic Acid Measurements
e Measure a Micro-Volume Sample
e Best Practices for Micro-Volume Measurements
e Prepare Samples and Blanks

e Basic Instrument Operations
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Microarray Reported Results

Microarray measurement screen

For each measured sample, this application shows the absorbance spectrum and a
summary of the results. Here is an example:

View history data Samples Microarray Run Measure
displayed in Setup Blank sample Click to end
graph area experiment and
Load S le ID fil
oad Sample e export data

jennifer.prestipiffo

Microarray 0
,, @ Sample 1 Sample 2 @ Sample 3
) Right click
graph area to
view display
options.

UV-Vis Spectrum

Click to
select unit

340

Location  Sample 260 A280 A260/A280 Dye1 Concentr: Click to
Ad Sample 1 y : 25.073pmol/pl select data
B4 Sample 2 § : 25.073pmol/pl COIumns

ca Sample 3 ; : 25.073pmol/pl

Click row to
select sample
and update

I spectrum; click
Sample names; Nucleic acid Dye more rows to
Click to edit concentration concentration(s) ~ ©veriay spectra

D4 X 2 25.073pmol/ul

E4 X 3 25.073pmol/pl

Note

¢ Analysis correction is performed at 340 nm (absorbance value at 340 nm is
subtracted from absorbance values at all wavelengths in sample spectrum).

e Micro-volume absorbance measurements are normalized to a 10.0 mm
pathlength equivalent.
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Microarray reported values

Reported values are shown in the Data table. Select which of the reported results is
shown in the data table by selecting from the data table options menu. Here are the
available reported values:

sample name

created on (date sample measurement was taken)
nucleic acid concentration

A260

A260/A280

dye 1/dye 2 concentration

sample type

analysis correction

factor

Settings for Microarray Measurements

Microamray settings

The Microarray Setup screen appears after you select the Microarray application
from the Nucleic Acids tab on the Home screen. To show the Microarry settings from
the Microarray measurement screen, select Microarray Setup -

Setting Available Options Description

Sampletypeand dsDNA (with non-editable factor of  Widely accepted value for double-stranded
Factor 50 ng-cm/uL) DNA

ssDNA (with non-editable factor of Widely accepted value for single-stranded DNA
33 ng-cm/ulL)

RNA (with non-editable factor of Widely accepted value for RNA

40 ng-cm/uL)

Oligo DNA with non-editable Factor calculated from user-defined DNA base
calculated factor in ng-cm/ulL sequence. When selected, available DNA base

Thermo Scientific

units (i.e., G, A, T, C) appear as keys. Define
sequence by selecting appropriate keys. Factor
is calculated automatically based on widely
accepted value for each base unit.
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Setting

Dye 1/Dye 2
Type?

Dye 1/Dye 2 Unit

Analysis
Correction®

Available Options

Oligo RNA with non-editable
calculated factor in ng-cm/ulL

Custom (with user-specified factor in
ng-cm/pl)

Cy3, 5, 3.5, 0or 5.5,
Alexa Fluor 488, 546, 555, 594, 647,
or 660

picomoles/microliter (pmol/ul),
micromoles (uM), or millimoles (MM)

On or off

Enter analysis correction wavelength
in nm or use default value (340 nm)

Description

Factor calculated from user-defined RNA base
sequence. When selected, available RNA base
units (i.e., G, A, U, C) appear as keys. Define
sequence by selecting appropriate keys. Factor
is calculated automatically based on widely
accepted value for each base unit.

Enter factor between 15 ng-cm/uL and
150 ng-cm/pL

Select pre-defined dye(s) used to label sample
material, or one that has been added using Dye
Editor.

Select unit for reporting dye concentrations

Corrects sample absorbance measurement for
any offset caused by light scattering particulates
by subtracting absorbance value at specified
analysis correction wavelength from
absorbance value at analysis wavelength.
Corrected value is used to calculate sample
concentration.

Tip: If the sample has a modification that
absorbs light at 340 nm, select a different
correction wavelength or turn off Analysis
Correction.

@ To add a custom dye or edit the list of available dyes, use the Dye/Chromophore Editor.

b The Analysis Correction affects the calculation for nucleic acid concentration only.

Dye/chromophore editor

Use the Dye/Chromophore Editor to add a custom dye to the list of available dyes in
Microarray Setup or Proteins & Labels Setup. You can also specify which dyes are

available in that list.

To access the Dye/Chromophore Editor, from the Home screen, select Settings >

Dye Editor.
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Dye Editor

Locked dye (pre-defined;

cannot be edited or deleted) Select to add

custom dye

Settings Dye Editor

Dye Ext.Coeff.E1%L/gm-c Wavelength(nm) 260nm correction 280nm correction
Alexa Fluor... 150000 555 0.04 0.08
Alexa Fluor... 73000 590 0.43 0.56
Alexa Fluor... 239000 650 0.00 0.03

Alexa Fluor... 132000 663 0.00 0.1

Select to
150000 581 0.08 0.24 editselected

custom dye
250000 675 0.05 0.18

70000 590 0.04 0.05

Select to delete selected
Custom dye (user-defined; custom dye

can be edited or deleted)

These operations are available from the Dye/Chromophore Editor:

Add custom dye
- tap _ to show Create Dye box
— enter unigue Name for new dye
— select default Unit that will be used to display dye concentration

— enter dye’s Extinction Coefficient (or molar absorptivity constant) in
L/mole-cm (typically provided by dye manufacturer)

— specify Wavelength in nm (between 350 nm and 840 nm) that will be used
to measure dye’s absorbance

— specify dye’s correction values at 260 nm and 280 nm

— select Save
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Note To determine dye correction values (if not available from dye
manufacturer):

— use instrument to measure pure dye and note absorbance at 260 nm,
280 nm and at analysis wavelength for dye (see above)

— calculate ratio of Aogo/Agye wavelength @nd enter that value for 260 nm
Correction

— calculate ratio of Axge/Agye wavelength @nd enter that value for 280 nm
Correction

When a custom dye is selected before a measurement, the dye’s absorbance
and concentration values are reported and the corrections are applied to the
measured sample absorbance values, and to the resulting sample
concentrations and purity ratios.

Edit custom dye
Tip Dyes pre-defined in the software cannot be edited.

— select custom dye

—  select edit .

— edit any entries or settings

- click Save

Delete custom dye
Tip Dyes pre-defined in the software cannot be deleted.

— select custom dye

- click .

NOTICE Deleting a custom dye permanently removes the dye and all
associated information from the software.
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Calculations for Microarray Measurements

As with the other nucleic acid applications,
the Microarray application uses a
modification of the Beer-Lambert equation
to calculate sample concentration where
the extinction coefficient and pathlength
are combined and referred to as a “factor.”
The Microarray application offers six
options (shown at right) for selecting an
appropriate factor for each measured
sample, to be used in conjunction with
Beer’s Law to calculate sample
concentration.

If the factor is known, choose the Custom
Factor option and enter the factor in
ng-cm/pL. Otherwise, choose the option
that best matches the sample solution.

Tip: Ideally, the factor or extinction
coefficient should be determined
empirically using a solution of the study
nucleic acid at a known concentration
using the same buffer.

Thermo Scientific

Available Options for Factors
e dsDNA (factor = 50 ng-cm/pL)
e ssDNA (factor = 33 ng-cm/uL)
¢ RNA (factor = 40 ng-cm/uL)

e Oligo DNA (calculated from user entered DNA
nucleotide sequence)

e Oligo RNA (calculated from user entered RNA
nucleotide sequence)

e Custom Factor (user entered factor between
15 ng-cm/pL and 150 ng-cm/pL

Note: See Sample Type for more information.
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Calculated nucleic acid concentrations are
based on the absorbance value at 260 nm,
the factor used and the sample pathlength.
A single-point baseline correction (or
analysis correction) may also be applied.

Concentration is reported in mass units.
Calculators are available on the Internet to
convert concentration from mass to molar
units based on sample sequence.

Absorbance values at 260 nm, 280 nm and
sometimes 230 nm are used to calculate
purity ratios for the measured nucleic acid
samples. Purity ratios are sensitive to the
presence of contaminants in the sample,
such as residual solvents and reagents
typically used during sample purification.

36 NanoDrop Eight User Guide

Measured Values
A260 absorbance

Note: The absorbance value at 850 nm is subtracted from all
wavelengths in the spectrum. As a result, the absorbance at
850 nm is zero in the displayed spectra. Also, for
micro-volume absorbance measurements, the spectra are
normalized to a 10 mm pathlength equivalent.

¢ Nucleic acid absorbance values for all Microarray sample
types are measured at 260 nm using the 850-corrected
and normalized spectrum.

¢ |f Analysis Correction is selected, the absorbance value at
the correction wavelength is subtracted from the
absorbance at 260 nm.

¢ |f one or more dyes are selected, the dye correction
values at 260 nm are also subtracted from the
absorbance at 260 nm.

¢ The final corrected absorbance at 260 nm is reported
and used to calculate sample concentration.

A280 absorbance

¢ Analysis-corrected and normalized absorbance value at
280 nm (minus the A280 dye correction) is used to
calculate an A260/A280 ratio.

Thermo Scientific
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Dye concentrations are calculated from the Dye absorbance

absorbance value at the dye’s analysis

wavelength, the dye’s extinction coefficient, e Dye absorbance values are measured at specific

and the sample pathlength. A sloped-line wavelengths. See Dye/Chromophore Editor for analysis
dye correction may also be used. wavelengths used.

e |f Sloping Dye Correction is selected, a linear baseline is
drawn between 400 nm and 850 nm and, for each dye,
the absorbance value of the sloping baseline is
subtracted from the absorbance value at each dye’s
analysis wavelength. Baseline-corrected dye absorbance
values are reported and used to calculate dye
concentrations.

Dye correction

e Pre-defined dyes have known correction values for A260
and A280. See Dye/Chromophore Editor for correction
values used.

e A260 dye corrections are subtracted from the A260
absorbance value used to calculate nucleic acid
concentration, and from the A260 absorbance value
used to calculate the A260/A280 purity ratio.

Sample Pathlength

¢ [or micro-volume measurements, the software selects
the optimal pathlength (between 1.0 mm and 0.1 mm)
based on sample absorbance at the analysis wavelength.

¢ Displayed spectra and absorbance values are normalized
to a 10 mm pathlength equivalent.
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Reported Values

¢ Nucleic acid concentration. Reported in selected
unit (i.e., ng/pL, pg/ul or ug/mL). Calculations are based
on modified Beer’s Law equation using corrected nucleic
acid absorbance value.

e A260/A280 purity ratio. Ratio of corrected
absorbance at 260 nm to corrected absorbance at
280 nm. An A260/A280 purity ratio of ~1.8 is generally
accepted as “pure” for DNA (~2.0 for RNA). Acidic
solutions may under represent the reported value by
0.2-0.3; the opposite is true for basic solutions.

e Dye1/Dye2 concentration. Reported in pmol/pL.
Calculations are based on Beer’s Law equation using
(sloping) baseline-corrected dye absorbance value(s).

Note: Although purity ratios are important indicators of
sample quality, the best indicator of DNA or RNA quality is
functionality in the downstream application of interest (e.g.,
microarray).

Related Topics

e Calculations for Nucleic Acid Measurements
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Measure using a Custom Factor

Measures the concentration of
purified nucleic acids using a
custom factor for the
calculations.

Measure using Custom Factor
Reported Results

Settings

Detection Limits

Calculations

Measure Nucleic Acid using a Custom Factor

Use the Custom Factor application to quantify purified DNA or RNA samples that
absorb at 260 nm with a user-defined extinction coefficient or factor. The application
reports nucleic acid concentration and two absorbance ratios (A260/A280 and
A260/A230). A single-point baseline correction can also be used.

To measure nucleic acid samples using a custom factor

Thermo Scientific

NOTICE

e Do not use a squirt or spray bottle on or near the instrument as liquids will
flow into the instrument and may cause permanent damage.

e Do not use hydrofluoric acid (HF) on the pedestals. Fluoride ions will
permanently damage the quartz fiber optic cables.

Before you begin...

Before taking pedestal measurements with the NanoDrop Eight instrument, lift the
instrument arm and clean the upper and lower pedestals. At a minimum, wipe the
pedestals with a new laboratory wipe. For more information, see Cleaning the
Pedestals.

To measure using a custom factor

1. From the Home screen, select the Nucleic Acids tab and select Custom
Factor.
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2. Enter the factor to be used for the calculations and specify a baseline correction
if desired.

Custom Factor Setup

Factor

3. Pipette 1-2 L blanking solution onto the lower pedestals and lower the arm.
4. Select Blank and wait for the measurement to complete.

Tip: If Auto-Blank is On, the blank measurement starts automatically after you
lower the arm.

5. Lift the arm and clean all pedestals with a new laboratory wipe.
6. Pipette 1-2 pL sample solution onto the pedestals and lower the arm.

7. Start the sample measurement: If Auto-Measure is On, lower arm; if
Auto-Measure is off, lower arm and select Measure .
*

When the sample measurement is completed, the spectrum and reported values
are displayed (see the next section).

8. When you are finished measuring samples, select End Experiment.

9. Lift the arm and clean all pedestals with a new wipe.

38-
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Typical nucleic acid spectrum
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Related Topics
e Measure a Micro-Volume Sample
¢ Best Practices for Micro-Volume Measurements
e Prepare Samples and Blanks

e Basic Instrument Operations

Custom Factor Reported Results

For each measured sample, this application shows the absorbance spectrum and a
summary of the results. Here is an example:

Back to View history data Run blank Measure sample
Home Load Sample ID file Custom factor settings solution
screen End experiment
jennifer.prestipiflo and export data
‘ Custom Factor
| Select to toggle
With sample selected, click and drag an ekl
area to zoom. Right-click and select ON/OFF
. Autoscale to fit spectra to window
\1—@
Baseline
correction
wavelength;
select to edit

Sample rows

Well plate options Sample names; Custom factor
select to add or edit used to calculate
Wellplate view; nucleic acid
toggle to view/ hide concentration

well plate map
Tips:
Click sample row to select sample and update spectrum
Shift-click multiple sample rows to overlay spectra
Click a sample and hover locations on spectra to view measurement values
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Related Topics
e Basic Instrument Operations
e Nucleic Acid Reported Results

e Nucleic Acid Calculations

Settings for Nucleic Acid Measurements using a Custom Factor

To