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Ine Spectrophotometer

The Thermo Scientific™ NanoDrop™ One 1s a compact,
stand-alone UV-Visible spectrophotometer developed for
micro-volume analysis of purified nucleic acids and a wide
variety of proteins The patented sample rctention system
enables the measurement of highly concentrated samples
without the need for dilutions

The NanoDrop One system comes with preloaded software and
a touchscreen display The instrument can be connected to an
optional USB label printer

NOTICE Before operating a NanoDrop One instrument, please read the saferv and
operaung precaunons and then follow their recommendations when using the mnstrument.

4

Register Your Instrument

Instrument Models and Features ”

There are two models available for the I3 Register your mnstrument to recetve e-mail updates on

NanoDrop One spectrophotometer software and

Optional Accessories —. Update Software

P
., i
i

A pumber of accessories are available for the Quuckly and easily download the latest
NanoDrop One mstruments NanoDrop One software

Thermo Scientific NanoDrop One User Guide 1
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1 About the NanoDrop One Spectrophotometer

Instrument Models and Features

Instrument Models and Features

There are two models
available for the

NanoDrop One
spectrophotometer—the
NanoDrop One and the
NanoDrop One® Both
models include the patented
micto-volume sample
retention system and general
features The

NanoDrop One® model also
features a cuvette holder for
analyzing dilute samples using
standard UV-visible cuvettes

Both instruments come with a
built-1n, 7-inch Android
high-resolution touchscreen
preloaded with easy-to-use
mstrument control software
The NanoDrop One software
1s loaded with features to
integrate with and simplify
your daily workflows

NanoDrop One User Guide
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'Locate the instrument away from air vents and exhaust fans to minimize evaporation
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1 About the NanoDrop One Spectrophotometer
Instrument Models and Features

Touchscreen

Touchscreen can slide left or
right to accommodate personal
preference, and tilt forward or
back for optimal viewing
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Two more USB-A ports are located on nstrument back panel
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1 About the NanoDrop One Spectrophotometer
Instrument Models and Features

NanoDrop One Software with Acclaro Sample Intelligence Technology

The Thermo Scientific™ Acclaro™ Sample
Intclligence technology built into the
NanoDrop One instruments provides these

Sample 4 Rg/El AZEQJAZR0 A2G0/A230

L w onginal 4111 096 o35l exclusive features to help you assess sample
. na/pl. o4 Y mtegrlty.
b corrected 2623 23

e contaminant analysss to help qualify a sample
before use in downstream applications

impurity A200 %GV

B Pootemn 311

* on-demand technical support for
measurements that are atypical or very low
concentration

10 mm Absorbance

St

¢ 1nvalid result alerts (a column sensor
monators for the presence of bubbles or
reflective particles that can compromise
measurement results)

The NanoDrop One® model
includes a cuvette holder for
measuring dilute samples,
colorimetric assays, cell
cultures and kinetic studies
The cuvette system has these

Cuvette holder addrtional features

s, * extended lower derection
.

o, limues

* 37 °C heater option for
temperature-sensitve
samples and analyses

strumint light
ghtg * micro-stirring option to
ensure sample
homogeneity and support

kinetic studies
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For details, see Measure a
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T About the NanoDrop One Spectrophotometer

Optional Accessories

Optional Accessories

A number of accessories are available for the NanoDrop One instruments To order an
accessory, contact your local distributor or visit our website

DYMO™ LabelWriter™ 450 USB Label Printer

Prints two 5/16-1n x 4-1n self-adhesive labels for transferring sample data directly into
laboratory notebooks or posting on bulleun boards The software allows piinting of data from
each sample measurement or from a group of samples logged and measured together

The printer connects to the mstrument (front or back) via a USB cable (included)

PR-1 Pedestal Reconditioning Kit

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

SCIENT!

s oducts compound and applicators For more information, see
wilmingto

70T Reconditioning the Pedestals
20 ¢t : o

G St
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i it o

la dL W
msDs avald at rootn 10

NOTE. S10¢

PV-1 Performance Verification Solution

Liquid photometric standard used to check instrument performance For more information,
see Performance Verdicauon.

Thermo Scientific NanoDrop One User Guide 5



1 About the NanoDrop One Spectrophotometer
Register Your Instrument

Register Your Instrument

Register your instrument to recetve e-mail updates on software and accessories
for the NanoDrop One instruments An Internet connection 1s required for
registration

<+ To register your instrument
1 Do one of the following

— From the NanoDrop One Viewer software running on a personal
computer (PC) that 1s connected to the Internet, open the Help menu
and choose NanoDrop One Website.

~  From any PC that is connected to the Internet, use any web browser to
navigate to our website.

2 On the website, locate NanoDrop One Registration and follow the
instructions to register the instrument.

6 NanoDrop One User Guide Thermo Scientific



Update Software

Thermo Scientrfic

T About the NanoDrop One Spectrophotometer
Update Software

Quuckly and easily download and install the latest NanoDrop One software and
release notes from our website Follow the steps to update or upgrade the software
on your local tnsttument and/or install or update the NanoDrop One Viewer
software on a personal computer (PC) An Internet connection is required to
download software

To install or update NanoDrop One Viewer software

1 Do one of the following

* To nstall the Viewer software on a computer for the first ime, open any
web browser and find the NanoDrop website

* To update or upgrade the Viewer software, from the Viewer Home screen,
open the Help menu and choose NanoDrop One Website to open our
website

2 On the NanoDrop website, locate the software downloads page

3 Select to download NanoDrop One (PC) Viewer software (English version)
and follow the instructions to download and run the installer (A computer
restart 1s required after the installer completes )

4 To add a language, including software and Help systems, download and run the
language pack installer (English must be installed first) (No computer restart 1s
requured after a language installer completes )

NanoDrop One User Guide
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1 About the NanoDrop One Spectrophotometer
Update Software

To update or upgrade NanoDrop One instrument software

1 Do one of the following

—  From the NanoDrop One Viewer software, open the Help menu and
choose NanoDrop One Website to open our website

—  From any personal computer that 1s connected to the Internet, navigate to
the NanoDrop website

2 Insert a USB device such as a memory stick into a USB port on the computer

3 On the NanoDrop website, locate the software downloads page, select to
update or upgrade NanoDrop One operating software (English version) and
follow the instrucuons to download the nstaller to the USB device

4 To add a language, including software and Help systems, download the
language pack installer(s) to the USB device

5 Insert the USB device 1nto any USB port on the NanoDrop One mstrument

6 From the mstrument Home screen, ta

Software

(Settings) > System > Update

If the USB device contains more than one version of the installer, a message 1s
displayed Select the version to install (English installer must be run first) and
tap Update (An instrument restart is required after the English installer
completes )

When the installation 1s complete, a message sumilar to the following appears
next to the Update Software button

Version 1 2 0 (currently installed version of instrument operating software)
Database version 1 (version of NanoDrop One database on this instrument)

7 To add a language, including software and Help systems, tap Update Software
again, select the language and version to mstall and tap Update (No
mstrument restart 1s required after a language installer completes )

Note To change the language, tap Language, select an 1nstalled language and tap
OK (An instrument restart 1s required after you change the language )

8 NanoDrop One User Guide Thermo Scientific



Appl

ications

Detection Limits for All Applications

Note Detection limits provided in the tables below are approximate and apply to
micro-volume measurements only, they are based on the instrument’s photometric

absorbance range (10 mm equvalent) of 0-550 A For measurements with 10 mm

pathlength cuvettes, the photometric absorbance range is 0-1.5 A

Detection limits for standard applications

Sample Type Lower Detection Limit Upper Detection Limit Typical Reproducibility?
dsDNA 2 0 ng/pL (pedestal) 27,500 ng/ulL (pedestal) +2 0 ng/pL for sample concentrations
between 2 0 and 100 ng/uL samples,
0 20 ng/pL (cuvette) 75 ng/pL (cuvette) £2% for samples >100 ng/pL
ssDNA 1 3 ng/pL (pedestal) 18,150 ng/uL (pedestal) £2.0 ng/pL for sample concentrations
between 2 0 and 100 ng/pL samples,
0 13 ng/pL (cuvette) 49.5 ng/pL (cuvette) +2% for samples >100 ng/pL
RNA 1 6 ng/pL (pedestal) 22,000 ng/pL (pedestal) +2.0 ng/pL for sample concentrations
between 2 0 and 100 ng/pL samples,
0 16 ng/uL (cuvette) 60 ng/uL (cuvetre) 2% for samples >100 ng/pL

Thermo Scientific

NanoDrop One User Guide 9



2 Applications

Detection Limits for All Applications

Sample Type

DNA Microarray
(ssDNA)

Lower Detection Limit
1 3 ng/pL (pedestal)

0 13 ng/pL (cuvette)

Upper Detection Limit
495 ng/uL (pedestal)

49 5 ng/pL (cuvette)

Typical Reproducibility®

+2 0 ng/pL for sample concentrations
between 2 0 and 100 ng/pL samples,
+2% for samples >100 ng/pL

Purified BSA by
Protein A280

0 06 mg/mL (pedestal)
0 006 mg/mL (cuvette)

825 mg/mL (pedestal)

+0 10 mg/mL (for 0 10-10 mg/mL samples),
+2% for samples >10 mg/mL

IgG by Protein 0 03 mg/mL (pedestal) 402 mg/mL (pedestal)
A280 0 003 mg/mL (cuvette)
Purified BSA by 0 06 mg/mL (pedestal) 19 mg/mL (pedestal) +0 10 mg/mL for 0 10-10 mg/mL samples
Proteins & Labels
0 006 mg/mL (cuvette)
Protein BCA 02 mg/mL (201 8 0 mg/mL (pedestal) 2% over entire range

reagent/sample volume)

001 mg/mL (11
reagent/sample volume)

0 20 mg/mL (cuvette)

0 01 mg/mL over enure range

Protein Lowry

0 2 mg/mL (pedestal)

4 0 mg/mL (pedestal)

2% over entire range

Protein Bradford 100 pg/ml (50 1 8000 pg/mL +25 pg/mL for 100-500 pg/mL samples
reagent/sample volume) +5% for 500-8000 pg/mL samples
15 pg/mL (1 1 +4 pg/ml for 15-50 pg/mL samples
reagent/sample volume) 100 pg/pL +5% for 50-125 pg/mL samples
Protein Pierce 660 50 pg/mL (15:1 2000 pg/mL +3 pg/mL for 50-125 pg/mL samples

reagent/sample volume)

25 pg/mL (7 5 1

reagent/sample volume)

1000 pg/mL

+2% for samples > 125 pg/mL

+3 pg/mL for 25-125 pg/mL samples
+2% for samples >125 pg/mL

? Based on five replicates (SD=ng/pL, CV=%)

Note To minimize instrument error with highly concentrated samples, make dilutions to
ensure that measurements are made within these absorbance limits

 For micro-volume measurements, maximum absorbance at 260 nm (for nucleic acids)

or 280 nm (for proteins) should be less than 62 5 A

* For measurements with 10 mm pathlength cuvettes, maximum absorbance at 260 nm
(or 280 nm for proteins) should be less than 1 5 A, which 1s approximately 75 ng/pL

dsDNA.

10 NanoDrop One User Guide
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Detection limits for pre-defined dyes

2 Applications
Detection Limits for All Applications

Sample Type Lower Detection Limit Upper Detection Limit? Typical Reproducibility®

Cy3, Cy3 5, Alexa Fluor 0.2 pmol/pL (pedestal) 100 pmol/pL (pedestal) ~ +0 20 pmol/pL for sample

555, Alexa Fluor 660 concentrations between 0 20 and 4 0
pmol/uL,
+2% for samples >4 0 pmol/uL

Cy5, Cy5 5, Alexa Fluor 0 12 pmol/pL (pedestal) 60 pmol/pL (pedestal) +0 12 pmol/pL for sample concentrations

647

between 0 12 and 2.4 pmol/pL,
+2% for samples >2.4 pmol/pL

Alexa Fluor 488, Alexa 0.4 pmol/pL (pedestal) 215 pmol/pL (pedestal) ~ +0 40 pmol/pL for sample concentrations
Fluor 594 between 0 40 and 8.0 pmol/pL,

+2% for samples >8.0 pmol/pL
Alexa Fluor 546 0 3 pmol/uL (pedestal) 145 pmol/pL (pedestal)  +0 30 pmol/pL for sample concentrations

between 0 30 and 6 0 pmol/uL,
+2% for samples >6 0 pmol/pL

? Values are approximate

b Based on five rephicates (SD=ng/uL, CV=%)

Thermo Scientific
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Measure dsDNA, ssDNA or RNA

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

Measure dsDINA, ssDNA or RNA
Reported Results

Sertings

Detection Limits

Calculations

Measure dsDNA, ssDNA or RNA

Use the dsDNA, ssDNA and RNA applications to quanufy purified double-stranded (ds) or
single-stranded (ss) DNA 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

* Do not use a squurt or spray bottle on or near the instrument as hquids will flow 1nto
the instrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals. Fluoride 1ons will permanently
damage the quartz fiber optic cables.

Thermo Scientific NanoDrop One User Guide 13



Measure dsDNA, ssDNA or RNA
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Before you begin...

Before taking pedestal measurements with the NanoDrop One 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

From the Home screen, select the Nucleic Acids tab
and tap dsDNA, ssDNA or RNA, depending on the

samples to be measured
Specify a bascline correction 1f desired

Pipette 1-2 pL blanking solution onto the lower
pedestal and lower the arm, or nsert the blanking
cuvette 1nto the cuvette holder

Tip: If using a cuvette, make sure to ahgn the cuvette
light path with the instrument light path

Tap Blank and wait for the measurement to
complete

Tip. If Auto-Blank 1s On, the blank measurement
starts automatically after you lower the arm (This
option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new
laboratory wipe, or remove the blanking cuvette

Pipette 1-2 pl sample solution onto the pedestal and
lower the arm, or insert the sample cuvette into the
cuvette holder

Start the sample measurement

—  Pedestal If Auto-Measuie 1s On, lower arm, if
Auto-Measure is off, lower arm and tap Measure

~  Cuvette Tap Measure.

When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section).

When you are finished measuring samples, tap
End Experiment

Lift the arm and clean both pedestals with a new
wipe, or remove the sample cuvette

NanoDrop One User Guide

10mm Absorbance

10mm Absorbance

36 260

18+ 280nm
1230nm

oON bSO

220 230 240 250 260 270 280 290 300 310 R0 V0 340
Wavelength nm

Typical nucleic acid spectrum

A = Normal
B = Guanidine
C = Phenol

02-
01~
00-

226 230 240 250 260 270’2870 290 73(‘)0 31r0 32r0w3('30 340
Wavelength nm

Comparison of nucleic acid spectra with
and without two common contaminants

Thermo Scientrfic
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Measure dsDNA, ssDNA or RNA

Best practices for nucleic acid measurements

Isolate and purify nucleic acid samples before measurement to remove impurities
Depending on the sample, impurnities could include DNA, RNA, free nucleotides,

protetns, some buffer components and dyes See Preparing Samples for more information

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

Ensure the sample absorbance 1s within the instrument’s absorbance detecuon hmuts.

Blank with the same buffer solution used to resuspend the analyte of interest The
blanking solution should be a sumilar pH and 1onic 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

For micro-volume measurements-
—  Ensure pedestal surfaces are properly cleancd 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 micio-volume measuiements

—  Usea 1-2 pL sample volume. See Recommended Sample Volumes for more
information.

For cuvette measurements (NanoDrop One® instruments only), use compatible cuvettes
and follow best practices for cuvette measurements

Related Topics

L]

Measute a Micro-Volume Sample

Measure a Sample Using a Cuvette

Best Pracuices for Micro-Volume Measuiements
Best Practices for Cuvette Measurements
Prepare Samples and Blanks

Basic Instiument Operations

NanoDrop One User Guide 15



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 Here 1s an example
Menu of options, Sample name, Nucleic acid Tap to select unit
tap to open tap to edit concentration
p1oop P Purity ratios
Tap row to
select sample
and update
spectrum, tap
more rows o

ng/uLy A260/A280  A260/A230 |

2204 182 2.38

g ¢ overlay uptofive
§ spectra Press
g and hold

= sample row to

view

N | measurement
| . %% details
Ve | Drag tab
Ay down/up to see
more/less
Pinch and zoomto  Swipe screen left to Tap to end sample data
adjust axes, view table with more experiment and
double-tap to reset measurement results export data

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10.0 mm pathlength equvalent

16 NanoDrop One User Guide Thermo Scientific



Measure dsDNA, ssDNA or RNA

NA, ssDNA and RNA reported values

The mitial screen that appears after each measurement (see previous image) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an
example

®

®

sample details (application and sampling method used, 1 e , pedestal or cuvette)
sample name

created on (date sample measurement was taken)

nucleic acid concentarion

A260/A280

A260/A230

A260

factor

bascline correction

Related Topics

@

@

Basic Insttument Opelatons

Nucleic Aad Calculations

Setting for Nucleic Acid Measurements

Thermo Scientific

To show the dsDNA, ssDNA or RNA settings, from the dsDNA, ssDNA or RNA

measurement screen, tap |

{| > Nucleic Acid Setup.

NanoDrop One User Guide 17



Measure dsDNA, ssDNA or RNA

Setting Available Options Description

Baseline Correction On or off Optional user-defined baseline correction Can be used to
correct for any offset caused by light scattering particulates by
Enter baseline correction  subtracting measured absorbance at specified baseline correction
wavelength 1n nm or use  wavelength from absorbance values at all wavelengths 1n sample
default value (340 nm)  spectrum As a result, absorbance of sample spectrum 1s zero at
specified baseline correction wavelength

Related Topics

*» Instrument Secungs

Calculations for Nucleic Acid Measurements

The nuclerc acid applications use the Beer-Lambert Beer-Lambert Equation (solved for concentration)
equation to correlate absorbance with concentration
Solving Beer’s law for concentration yields the equation c=A/(E*h)
at the right
where

A = UV absorbance 1n absorbance units (AU)

€ = wavelength-dependent molar absorpuvity coefficient (or extinction
coefficient) 1n liter/mol-cm

b = pathlength 1n ¢cm
¢ = analyte concentration 1n moles/liter or molarity (M)

Note. Dividing the measured absorbance of a sample solution by 1ts molar
extuncuon coefficient yields the molar concentration of the sample See
Published Extuncuon Coefficients for more information regarding molar
vs mass concentration values

18 NanoDrop One User Guide Thermo Scientific



The Nuclerc Acid applications use a modification of the
Beer-Lambert equation {shown at nght) to calculate
sample concentration where the extinction coefficient
and pathlength are combined and referred to as a
“factor”

For the dsDNA, ssDNA and RNA applications, the
generally accepted factors for nucleic acids are used in
conjunction with Beer's Law to calculate sample
concentration For the Custom Factor application, the
user-specified factor Is used

Thermo Scientific

Measure dsDNA, ssDNA or RNA

Extinction Coefficients vs Factors

Using the terms in the Beer-Lambert equation, factor (f) 1s defined as
factor (f) = 1/(€ * b)

where
€ = wavelength-dependent molar extinction coefficient 1n ng-cm/pL
b = sample pathlength 1n cm

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

or
c=A*f

where

¢ = analyte concentration 1n ng/plL

A = absorbance 1n absorbance units (A)
f = factor 1n ng-cm/pL (see below)

Factors Used
+ dsDNA (factor = 50 ng-cm/pL)
* ssDNA (factor = 33 ng-cm/pL)
* RNA (factor = 40 ng-cm/pL)

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

NanoDrop One User Guide 19



Measure dsDNA, ssDNA or RNA

Calculated nucleic actd 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 1n 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 Punity ratios are
sensitive to the presence of contaminants in the sample,
such as residual solvents and reagents typically used
during sample purrfication

20 NanoDrop One User Guide

Measured Values

Note For micro-volume absorbance measurements and measurements
taken with nonstandard (other than 10 mm) cuvettes, 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 1s the reported A260 value if Baseline
Correcuon 1s not selected

e If Baseline Coriection is selected, the absorbance value at the
correctton wavelength 1s 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

» 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

» For micro-volume measurements, the software selects the opumal
pathlength (between 1 0 mm and 0.03 mm) based on sample
absorbance at the analysis wavelength

* For cuvette measurements, pathlength 1s determined by the cuvette
Pathlength setting 1n the software (see General Setuings)

» Dusplayed spectra and absorbance values are normalized to 2 10 mm
pathlength equivalent

Thermo Scientific



Measure dsDNA, ssDNA or RNA

Reported Values

* Nucleic acid concentration Reported 1n selected unit (1 ¢, ng/pL,
pg/ul or pg/mL) Calculatons are based on modified Beer's Law
equation using corrected nucleic acid absorbance value

¢ 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 1s
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 s true
for basic solutions

¢ 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 1s 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-ume PCR)
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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

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 mucroliter

To measure microarray samples

NOTICE

*» Do not use a squirt or spray bottle on or near the instrument as hquids will flow into
the instrument and may cause permanent damage

* Do not use hydrofluoric actd (HF) on the pedestals Fluoride 1ons will permanently
damage the quartz fiber optic cables

Thermo Scientific NanoDrop Ore User Guide 23



Measure Microarray

Before you begin...

Before taking pedestal measurements with the NanoDrop One mstrument, lift the instrument
arm and clean the upper and lower pedestals At a minimum, wipe the pedestals with a new
laboratory wipe For more informaton, see Cleaning the Pedestals
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Measure Microarray

< To measure a microarray sample

1 From the Home screen, select the Nucleic Acids tab A260 ahsorbance peak

and tap Microarray used to calculate nucleic
2 Specify the sample twpc and {actor and the type of actd concentration

dye(s) used Q;%y

Tip. Select a dye from the pre-defined list or add a ol e (g?{}

custom dye using the Dye/Chromophore Edicor. it fﬁ%ﬁg’

. ”

3 Prpette 1-2 pL blanking solution onto the lower o y}j

pedestal and lower the arm, or wnsert the blanking s ¢ {*‘E \ iy

cuvette 1nto the cuvette holder § o / \ &

< 010 !; Lff‘j /
Tip. If using a cuvette, make sure to align the cuvetre < o | | (i;ff’
light path with the instrument hight path 0061 i %*{;@
4 &
poe \ By |

4 Tap Blank and wait for the measurement to - \__ F X

complete - T f}y e’ o

280 00 350 00 = AT 550 500 250 73
o flength o )

Tip If Auto-Blank 1s On, the blank measurement %
starts automaucalllly after you lower the arm (This Dye absorbance peak &
option 1s not available for cuvette measurements )

used to calculate dye

5 Luft the arm and clean both pedestals with a new
concentration

laboratory wipe, or remove the blanking cuvette.

6 Pipette 1-2 pL sample solution onto the pedestal and
lower the arm, or 1nsert the sample cuvette i1nto the
cuvette holder

Typical microarray spectrum

7. Start the sample measurement

—  Pedestal If Auto-Measuie 1s On, lower arm, if
Auto-Measure 1s off, lower arm and tap Measure.

—  Cuvette Tap Measure.

‘When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section).

8 When you are finished measuring samples, tap
End Experiment

9 Luft the arm and clean both pedestals with a new
wipe, or remove the sample cuvette.
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Measure Microarray

Related Topics
> Best Pracuces for Nucleic Actd Measutements
> Measure a Micro-Volume Samplc
» Measuie a Sample Using a Cuvette
» Best Practices for Micio-Volume Measurements
= Best Practices for Cuverte Measuiements
e Prepare Samples and Blanks

° Basic Instiument Operauons
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Measure Microarray

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
Menu of opttons, Sample name,  Nucletc acid Tap to select unit

tap to open tap to edit concentration Dye
concentration(s)

.| Taprowto
ng/ul v Dyel select sample
and update
spectrum, tap
more rows o

@

—
o

.
= overlay up to five
B8
2 spectra Press

E and hold

sample row to
view

0

measurement
e , details
700
Wavelength(nm) Drag tab
down/up to
see more/less
Pinch and zoom to Swipe screen left to Tap to end sample data
adjust axes, view table with more experiment and
double-tap to reset measurement results export data
~ Note S

* A baseline correction 15 performed at 750 nm (absorbance value at 750 nm s
subtracted from absorbance values at all wavelengths 1n sample spectrum)

¢ Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent
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Measure Microarray

Microarray reported values

The initial screen that appears after each measurement (see previous 1mage) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an
example

* sample details (application used and pedestal or cuvette)
° sample name

* created on (date sample measurement was taken)

¢ nucleic acid concenuation

s A260

s A260/A280

* dye 1/dye 2 concentration

¢ sample type

* analysis colrection

s factot

Related Topics

e Basic Instiument Operations

e Micioarray Calculatons

Settings for Microarray Measurements

Microarray 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, tap a > Microarray Setup.
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Setting

Sample type and
Factor

Available Options

dsDNA (with non-editable factor of
50 ng-em/pL)

Measure Microarray

Description
Widely accepted value for double-stranded DNA

ssDNA (with non-editable factor of
33 ng-cm/pL)

Widely accepted value for single-stranded DNA

RNA (with non-editable factor of
40 ng-cm/pl)

Widely accepted value for RNA

Oligo DNA with non-editable calculated

factor in ng-cm/pL.

Factor calculated from user-defined DNA base sequence.
When selected, available DINA base units 1e, G, A, T,
C) appear as keys Define sequence by tapping
appropriate keys Factor 1s calculated automaucally based
on widely accepted value for each base unit

Oligo RNA with non-editable calculated

factor 1n ng-cm/pl.

Factor calculated from user-defined RNA base sequence
When selected, available RNA base unuits (1.e, G, A, U,
C) appear as keys Define sequence by tapping
appropriate keys. Factor 1s calculated automatcally based
on widely accepted value for each base unit

Custom (with user-specified factor 1n

ng-cm/pl)

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

Dye 1/Dye 2 Type®

Cy3,5,3.5,0r55,
Alexa Fluor 488, 546, 555, 594, 647, or
660

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

Dye 1/Dye 2 Unut

picomoles/microliter (pmol/uL),
micromoles (uM), or millumoles (mM)

Select unit for reporting dye concentrations

Analysis
Correction®

On or off

Enter analysis correction wavelength in nm

or use default value (340 nm)

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 edst the list of available dyes, use the Dye/Chromophore Editor

5 The Analysis Correction affects the calculation for nucleic acid concentraton only
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Measure Microarray

Dye/chromophore editor

Use the Dye/Chromophore Editor to add a custom dye to the list of available dyes in

Microarray Sctup or Proteins & Labels Secup You can also speaify which dyes are available in
that list

To access the Dye/Chromophore Editor

« from the Home screen, tap § 2 > Dye/Chrom. Editor

* from the Microarray or Proteins & Labels measurement screen, tap §

> Dye/Chrom. Editor

Dye/Chromophore Editor

Locked dye {pre-defined, Tap to add Tap to edit
cannot be edited or deleted) custom dye selected
custom dye
, Tap to delete
General ‘; : i Selected
® @ O custom dye
ld Dye unit ((I:;J;Z;Z{ce:nmt) Wav(er:lr::rr);gth Cgfrgzlt?on Cgi'izgon
7 & [ | Alexa Fluor 594 ny 73000 590 043 056
s & [ | AlexaFluor 647 uM 239000 650 000 003
9 & Eﬂ? Alexa Fluor 660 uM 132000 653 000 010
0@ [ Cy3 5 ny 150000 581 008 024
n @ [ Cy5.5 HM 250000 675 005 018

Custom dye (user-defined,
can be edited or deleted)

Selected dyes {will appear in Dye?
and DyeZ hsts in Microarray Setup
or Proteins & Labels Setup)

2015528 134410

Tap to close

Dye/Chrom Editor

These operations are available from the Dye/Chromophore Editor

30 NanoDrop One User Guide
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Measure Microarray

Add or remove a dye
To add or remove a dye from the Dyel or Dye2 drop-down list in Micioairay Setup or
Proteins & Labels Setup

~  select or deselect corresponding checkbox

2 & % cy3 (M 150000 550 004

v

Add custom dye
~ tp @ to show New Dye box

~ enter unique Name for new dye (tap field to display keyboard, tap Done key to close
keyboard)

~  select default Unit that will be used to display dye concentration

~ enter dye’s Extinction Coefficient (or molar absorptvity constant) 1n L/mole-cm
(typically provided by dye manufacturer)

~  specify Wavelength in nm (between 450 nm and 700 nm) that will be used to
measure dye’s absorbance

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

~ tap Add Dye

Note To determune 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 Aygp/Agye wavelengeh 2nd enter that value for 260 nm
Correction

—  caleulate rauo of Azgo/Agye wavelength and enter that value for 280 nm
Correction

When a custom dye 1s 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 resulung sample concentrations and purity ratios

Edit custom dye

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

~  tap to select custom dye

- wp [#
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Measure Microarray

ot edit any entries or settmgs

— tap Save Dye

Delete custom dye

Tip Dyes pre-defined in the software cannot be deleted

~  tap to select custom dye

Sl
w2

NOTICE Deléthg a custom dye permanently removes the dye and all associated
information from the software

Related Topics

* Instrument Setungs

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
night) 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 1s 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
nucletc acid at a known concentration using the same
buffer

32 NanoDrop One User Guide

Available Options for Factors

dsDNA (factor = 50 ng-cm/pL)

ssDNA (factor = 33 ng-cm/pL)

RNA (factor = 40 ng-cm/pl)

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

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

Note See Sample lype for more information

Thermo Scientrfic



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 s 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 purtfication

Dye concentrations are calculated from the absorbance
value at the dye’s analysis wavelength, the dye's
extinction coefficient, and the sample pathlength A
sloped-line dye correction may also be used

Thermo Scientrfic

Measure Microarray

Measured Values
A260 absorbance

Note: The absorbance value at 750 nm 1s subtracted from all wavelengths
in the spectrum  As a result, the absorbance at 750 nm 1s zero 1n the
displayed spectra Also, for micro-volume absorbance measurements and
measurements taken with nonstandard (other than 10 mm) cuvettes, the
spectra are normalized to a 10 mm pathlength equivalent

+ Nudleic acid absorbance values for all Microarray sample types are
measured at 260 nm using the 750-corrected and normalized
spectrum

* If Analysis Correction 1s selected, the absorbance value at the
correction wavelength 1s subtracted from the absorbance at 260 nm

* If one or more dyes are selected, the dye correcuon values at 260 nm
are also subtracted from the absorbance at 260 nm

» The final corrected absorbance at 260 nm 1s reported and used to
calculate sample concentration

A280 absorbance

¢ 750-corrected and normalized absorbance value at 280 nm (minus the
A280 dye correction) 1s used to calculate an A260/A280 ratio

Dye absorbance

* Dye absorbance values are measured at specific wavelengths See
Dyc/Chiomophote Editor for analysis wavelengths used

» If Sloping Dye Correction 1s selected, a linear baseline 1s drawn
between 400 nm and 750 nm and, for each dye, the absorbance value
of the sloping baseline 1s 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

* Pre-defined dyes have known correction values for A260 and A280
See Dye/Chiomophore Editor for correction values used

» A260 dye corrections are subtracted from the A260 absoibance valuc
used to calculate nucleic acid concentration, and from the A260
absorbance value used to calculate the A260/A280 puritv rauo.

NanoDrop One User Guide 33



Measure Microarray

Sample Pathlength

» For micro-volume measurements, the software selects the optumal
pathlength (between 1.0 mm and 0 03 mm) based on sample
absorbance at the analysis wavelength

* For cuvette measurements, pathlength 1s determined by the cuvette
Pathlength setting in the software (see General Setungs)

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

Reported Values

» Nucleic acid concentration Reported 1n selected unit (1.e , ng/pL,
g/ul or pg/ml) Calculations are based on modified Beer’s Law
equation using corrected nuclec acid absorbance value

» 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 1s
generally accepted as “pure” for DNA (-2 0 for RNA) Acaidic solutions
may under represent the reported value by 0 2-0 3, the opposite 1s true
for basic solutions

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

Note Although purity ratios are tmportant indicators of sample quality,
the best indicator of DNA or RNA quality 1s functionality 1n the

downstream application of interest (e g , microarray)

Related Topics

s Calculations for Nuclete Actd Measwiements
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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 Limuits

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
actd 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

NOTICE

* Do not use a squirt or spray bottle on or near the instrument as Liquids will flow into
the mstrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals Fluonide ions will permanently
damage the quartz fiber optic cables

Thermo Scientific NanoDrop One User Guide 35



Measure using a Custom Factor
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Before you begin...

Before taking pedestal measurements with the NanoDrop One instrument, lift the mstrument

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

From the Home screen, select the Nucleic Acids tab
and tap Custom Factor.

Enter the factor to be used for the calculations and
specify a baseline correction if desired

Pipette 1-2 pL blanking solution onto the lower
pedestal and lower the arm, or insert the blanking
cuvette into the cuvette holder.

Tip If using a cuvette, make sure to align the cuvette
light path with the mstrument light path

Tap Blank and wait for the measurement to
complete

Tip If Auto-Blank 1s On, the blank measurement
starts automatically after you lower the arm (Thus
option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new
laboratory wipe, or remove the blanking cuvette.

Pipette 1-2 pL. sample solution onto the pedestal and
lower the arm, or msert the sample cuvette into the
cuvette holder

Start the sample measurement

—  Pedestal If Auto-Measure 1s On, lower arm, 1f
Auro-Measure is off, lower arm and tap Measure

—  Cuverte Tap Measure.

When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section).

When you are finished measuring samples, tap
End Experiment

Lift the arm and clean both pedestals with a new
wipe, or remove the sample cuvette

NanoDrop One User Guide
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Typical nucleic acid spectrum
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Measure using a Custom Factor

Related Topics
* Measure a Micio-Volume Sample
* Measute a Sample Using a Cuvette
» Best Pracuces for Micro-Volume Measurements
> Best Practices for Cuvette Measurements
 Piepare Samples and Blanks

» Basic Instrument Operatons

Custom Factor Reported Results

For each measured sample, this application shows the absorbance spectrum and a summary of
the results Here 1s an example

Note The Custom Factor measurement screen 1s identical to the measuiement screen for
the other nucleic acid applicauions except the Custom Factor is reported 1 the lower left
corner (see 1mage below)
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Measure using a Custom Factor

ng/uL v A260/A280 A260/A230 ||

@

18331 1.3 2.3

{153
(=)

@
o
=
a

o
2
S
o0

=

<t
=
£

S

=

=
=3

240
Custom Factor 55.00 &=

Custom factor used to calculate
nucleic acid concentration

Related Topics
> Basic Instrument Operations
° Nucleic Acid Reported Results

s Nucleic Aad Calculauons
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Measure using a Custom Factor

Settings for Nucleic Acid Measurements using a Custom Factor

Setting

Custom Factor

To show the Custom Factor settings, tap E > Custom Factor Setup.

Available Options

Enter an integer value
between 15 ng-cm/pL
and 150 ng-cm/pL

Description

Constant used to calculate nucleic acid concentration 1n
modified Beer’s Law equation Based on extinction coefficient

and pathlength
£=1/(Cy5* b))

Where
f= factor
= molar extunction coefficient at 260 nm 1n ng-cm/pL
b = sample pathlength 1n ecm (1 em for nucleic acids measured
with the NanoDrop One nstruments)

Baseline Correction

On or off

Enter baseline correction
wavelength 1n 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.

Related Topics

* Insuument Serungs

Detection Limits for Nucleic Acid Measurements using a Custom Factor

The lower detection limits and reproducibility specifications for nucleic acids are provided

here The upper detection limits are dependent on the upper absorbance limut of the
instrument and the user-defined extinction coefficients

To calculate upper detection limits for nucleic acid samples

Thermo Scientrfic

To calculate upper detection limits 1n ng/plL, use the following equation

(upper absorbance Imit gyment * €XtINCtion coefficientg,mpe)
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Measure using a Custom Factor

For example, for a sample measurement using an extinction coefficient of 55, the equation

looks like this
(550 AU * 55 ng-cm/pL) = 30,250 ng/uL

Note For measurements with 10 mm pathleng{h cuvettes, the upper absorbance limit 1s
1 5 AU, which 1s approximately 75 ng/pL for dsDNA

Related Topics

o Detection Limits for All Apphications
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Measure Oligo DNA or Oligo RNA

Measures the concentration of
purified ssDNA or RNA
oligonucleotides that absorb at
260 nm.

Measure Oligo DNA or RNA
Reported Results

Settings

Detection Limits

Calculations

Measure Oligo DNA or Oligo RNA

Use the Oligo DNA and Oligo RNA applications to quantfy oligonucleotides that absorb at
260 nm Molar extinction coefficients are calculated automaucally based on the user-defined
base sequence of the sample These applications report nucleic acid concentration and two
absorbance ratios (A260/A280 and A260/A230) A single-point baseline correction can also
be used

Note If the oligonucleotide has been modified, for example with a fluorophore dye, check
with the oligo manufacturer to determine if the modification contributes absorbance at
260 nm If it does, we recommend using the Microaiiay application to quanufy nucleic
acid concentraton The Microarray application includes a correction to remove any
absorbance contribution due to the dye from the oligo quantification result
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Measure Oligo DNA or Oligo RNA

To measure Oligo DNA or Oligo RNA samples

NOTICE

* Do not use a squirt or spray bottle on or near the instrument as Liquids will flow into
the istrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals Fluoride 1ons will permanently
damage the quartz fiber optic cables

Before you begin...

Before taking pedestal measurements with the NanoDrop One instrument, Lift the instrument
arm and clean the upper and lower pedestals At a mintmum, wipe the pedestals with 2 new
laboratory wipe For more information, see Cleaning the Pedestals
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To measure an oligonucleotide sample

. From the Home screen, select the Nucleic Acids tab

and tap either Oligo DNA or Oligo RNA, as needed

Specify the Oligo base sequence and a bascline
cotrection 1f destred

Pipette 1-2 pl blanking solution onto the Jower
pedestal and lower the arm, or mnsert the blanking
cuvette 1nto the cuvette holder

Tip. If using a cuvette, make sure to ahign the cuverte
light path with the instrument light path

Tap Blank and wait for the measurement to
complete

Tip- If Auto-Blank 1s On, the blank measurement
starts automatically after you lower the arm (This
option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new
laboratory wipe, or remove the blanking cuvette

Pipette 1-2 pL sample solution onto the pedestal and
lower the arm, or insert the sample cuvette into the
cuvette holder

. Start the sample measurement

—  Pedestal If Auto-Measute 1s On, lower arm, if
Auto-Measure 1s off, lower arm and tap Measure

—  Cuvette: Tap Measure.

When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section)

When you are finished measuring samples, tap
End Experiment.

Lift the arm and clean both pedestals with a new
wipe, or remove the sample cuvette.

Related Topics

Measure Oligo DNA or Oligo RNA

et te s

~ 3 T3 & 3 -~

Example Oligo DNA spectrum

o Best Practices for Nucleic Acid Measurements

Thermo Scientific
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Measure Oligo DNA or Oligo RNA

44
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Measure a Micro-Volume Sample

Measuie a Sample Using a Cuvete

Best Pracuces for Micio-Volume Mcasurements
Best Pracrices for Cuverte Measuiements
Piepare Samples and Blanks

Basic Instiument Opeiations

Thermo Scientific



Measure Oligo DNA or Ohgo RNA

Oligo Reported Results

Oligo DNA measurement screen

For each measured sample, the Oligo DNA and Oligo RINA applications show the UV
absorbance spectrum and a summary of the results Here 1s an example

Menu of options, Sample name, Nucleic acid Tap to select unit

tap to open tap to edit
p toop p to concentration Purtty ratios
“.",.ig“’,#s.;’ e 00 &2 | Tap row to
*) ng/il v A260/a280 Azeo/azaof Select sample
and update

32544 1.44 2.90 —

0
<)
[=)]

| spectrum, tap
7 32523 1.44 2.89 more rows o

8 32512 144 291 | overlayuptofive

spectra. Press
32267 144 289 | o 4hold

oy
<

B
=)
w

10mm Absorbance

sample row to
view

3258,

o)
[=}

| measurement
! 220 .
Oligo DNA 37,72 & . “ , Wavelength(nm)
Drag tab
down/up to see
. . more/less
Pinch and zoom to Swipe screen left to Tap to end /
sample data
adjust axes, view table with more experiment and
double-tap to reset measurement results export data

"Measured oligo TTT TTT TTT TTT TTT TIT 71T 717

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10 0 mm pathlength equivalent.
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Measure Oligo DNA or Oligo BNA

46

Oligo DNA and Oligo RNA reported values

The initial screen that appears after each measurement (see previous 1mage) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an
example

* sample details (application and sampling method used, 1 ¢, pedestal or cuvette)
* sample name

* created on {date sample measurement was taken)
> nucleic acid concentiation

o A260/A280

o A260/A230

= A260

= A280

» facrol

¢ oligo scquence

s baschine correction

® surrer status

Note The five nucleotides that comprise DNA and RNA exhibit widely varying
A260/A280 ratios. See Oligo Purity Ratios for more information

Related Topics
e Basic Insttument Operanions

* Oligo Calculations
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Measure Oligo DNA or Oligo RNA

Settings for Oligo DNA and Oligo RNA Measurements

The Oligo setup screen appears after you select the Oligo DNA or Oligo RNA application
from the Nucleic Acids tab on the Home screen To show the Oligo settngs from the

Ohfo DNA or Oligo RNA measurement screen, tap E > Oligo DNA Setup (or

Description

Specify your DNA or RNA base sequence by tapping the corresponding keys

Oligo RNA Setup).
Setting Available Options
Oligo Base for DNA Use the
Sequence G, A, T and C keys to
specify the DNA base
Sequence

for RNA Use the

G, A, U and C keys to
specify the RNA base
sequence

Add guanine Remove most

Add adenine _recent base

Add thymine {DNA) Add cytosine
or uracil (RNA)

Each time a base 1s added to the sequence, the software calculates the following

* Factor Constant used to calculate oligonucleotide concentration i moditied
Beer s Law equation Based on extinction coefficient and pathlength

£=1/(&,4* b)

where

f= factor

€ = molar extinction coefficient at 260 nm 1n ng-cm/pL

b = sample pathlength 1n cm (0 1 em for nucleic acids measured with the
NanoDrop One mstrument)

Thermo Scientific
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Measure Oligo DNA or Oligo RNA

Setting Available Options Description
* Molecular Weight of oligo calculated from user-defined base sequence

e Number of Bases entered

* Molar Ext. Coefficient (260 nm) Molar extnction coefficient of oligo (in
ng-cm/pL) at 260 nm calculated from entered base sequence

* %GC Percentage of guanine and cytosine residues i total number of bases

entered
Baseline Correction  On or off Corrects for any offset caused by light scattering particulates by subtracting
measured absorbance at specified baseline correction wavelength from absorbance
Enter baseline values at all wavelengths in sample spectrum As a result, absorbance of sample

correction wavelength  spectrum 1s zero at specified baseline correction wavelength

1n nm or use default
value (340 nm) Tip. If the sample has a modification that absorbs light at 340 nm, select a

different correction wavelength or turn off Baseline Correction

Related Topics

» Instrument Setungs

Detection Limits for Oligo DNA and Oligo RNA Measurements

The lower detection limuts and reproducibility specifications for the oligonucleotde sample
types (ssDINA and RINA) are provided heie The upper detection limuts are dependent on the
uppet absorbance hmit of the instrument and the exunction coefficients for the user-defined

base sequences

To calculate upper detection limits for nucleic acid samples
To calculate upper detection limits 1n ng/pL, use the following equation-
(upper absorbance IMit,gyment * EXtINCtION coBffiCIENt g p6)

For example, for a sample measurement using an extinction coefficient of 55, the equation

looks like this
(550 AU * 55 ng-cm/pL) = 30,250 ng/pl

Note For measurements with 10 mm pathlength cuvettes, the upper absorbance limit is

1 5 AU, which 1s approxamately 75 ng/pL for dsDNA
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Related Topics

Measure Oligo DNA or Oligo RNA

* Dectection Limues for All Applications

Calculations for Oligo DNA and Oligo RNA Measurements

As with the other nucleic acid applications, the Oligo
applications use the Beer-Lambert equation to correlate
absorbance with concentration based on the sample’s
extinction coefficient and pathlength Because
oligonucleotides are short, single-stranded molecules (or
longer molecules of repeating sequences), their
spectrum and extinction coefficient (E) are closely
dependent on base composition and sequence

{The generally accepted extinction coefficients and
factors for single-stranded DNA and RNA provide a
reasonable estimate for natural, essentially randomized,
sequences but not for short, synthetic oligo sequences }
To ensure the most accurate results, we use the exact
value of 845 to calculate chigonucleotide concentration

The NanoDrop software allows you to specify the base
sequence of an oligonucleotide before it 1s measured
For any entered base sequence, the software uses the
equation at the night to calculate the extinction
cosfficient

Tip The extinction coefficient is wavelength specific for
each oligonuclectide and can be affected by buffer type,
lonic strength and pH

Thermo Scientific

Extinction Coefficients for Oligonucleotides

The software uses the nearest neighbor method and the following formula
to calculate molar extinetion coefficients for specific oligonucleotide base
sequences

N-1 N-1 N

€60= D, E17 D, €2t D 3
1

1 2

where
€ - molar extinction coefficient 1n L/mole-cm

81 = 8nearest neighbor
82 = 81nd1v1dual bases

3 = ©modifications, such as fluorescent dyes
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Measure Oligo DNA or Oligo RNA

Calculated nuclerc 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 1n mass units Calculators are
avallable 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 purrty 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

50 NanoDrop One User Guide

Measured Values
A260 absorbance

Note For micro-volume absorbance measurements and measurements
taken with nonstandard (other than 10 mm) cuvettes, the spectra are
normalized to a 10 mm pathlength equivalent

* Nucleic acid absorbance values are measured at 260 nm using the
normalized speccrum This 1s the reported A260 value if Baseline
Correction 15 not selected

* If Baseline Coriecuion s selected, the absorbance value at the
correction wavelength 1s subtracted from the sample absorbance at
260 nm The corrected absorbance at 260 nm 1s reported and used to
calculate nucleic acid concentration

A230, A280 absorbance

* Normalized absorbance values at 230 nm, 260 nm and 280 nm are
used to calculate A260/A230 and A260/A280 ratios

Sample Pathlength

¢ For micro-volume measurements, the software selects the opumal
pathlength (between 1 0 mm and 0 03 mm) based on sample
absorbance at the analysis wavelength

* For cuvette measurements, pathlength 1s determined by the cuvette
Pathlength setting 1n the software (see General Settings)

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

Thermo Scientific



The five nucleotides that comprise DNA and RNA exhibit
widely varying A260/A280 ratios Estimated A260/A280
ratios for each independently measured nucleotide are
provided below

Guanine 115
Adenine 450
Cytosine 151
Uracil 400

Thymine 147

The A260/A280 ratio for a specific nucleic acid sequence
15 approximately equal to the weighted average of the
A260/A280 ratios far the four nucleotides present

Note RNA will typically have a higher 260/280 ratio due
to the higher ratio of Uracil compared to that of Thymine

Related Topics

Measure Oligo BNA or Oligo RNA

Reported Values

* Nucleic acid concentration Reported 1n selected unit (1.e , ng/pL,
pg/ul or pg/mL) Calculatons are based on modified Beer's Law

equation ustng corrected nucleic acid absorbance value

» A260/A280 purity ratio Ratio of corrected absorbance at 260 nm to
corrected absorbance at 280 nm

« A260/A230 purity ratio Ratio of corrected absorbance at 260 nm to
corrected absorbance at 230 nm

Note The traditional purity ratios (A260/A280 and A260/A230), which
are used as indicators of the presence of various contaminants in nucleic
acid samples, do not apply for oligonucleotides because the shapes of their
spectra are highly dependent on their base compositions See side bar for
more informaton

o Calculauons for Nucleic Acid Measurements

Thermo Scientific
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Measure Protein A280

Measures the concentration of
purified protein populations that
absorb at 280 nm

Measure A280 Proteins
Reported Results
Settings

Detection Limits

Calculations

Measure Protein Concentration at A280

Use the Protein A280 application to quanufy purified protein populations that contain amino
acids such as tryptophan or tyrosine, or cys-cys disulfide bonds, which exhibit absorbance at
280 nm. Thus application reports protetn concentratton measured at 280 nm and one
absorbance ratio (A260/A280). A single-point baseline correction can also be used This
application does not require a standard curve

Note If your samples contain matnly peptide bonds and little or no amino acids, use the
Protein A205 application instead of Protein A280.

To measure Protein A280 samples

* NOTICE o o -
* Do not use a squurt or spray bottle on or near the instrument as hquids will flow into

the mstrument and may cause permanent damage

* Do not use hydrofluoric actd (HF) on the pedestals Fluoride 1ons will permanently
damage the quartz fiber optic cables
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Measure Protein A280

Before you begin...

Before taking pedestal measurements with the NanoDrop One 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
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To measure a Protein A280 sample

From the Home screen, select the Proteins tab and

tap Protein A280

Speaify a sample type and bascline correction of

desired

Pipette 1-2 pL blanking solution onto the lower
pedestal and lower the arm, or insert the blanking
cuvette into the cuvette holder

Tip: If using a cuvette, make sure to align the cuvette
light path with the instrument light path

Tap Blank and wait for the measurement to
complete

Tip- If Auto-Blank 1s On, the blank measurement
starts automatically after you lower the arm. (This
option 1§ not available for cuvette measurements )

Lift the arm and clean both pedestals with a new
laboratory wipe, or remove the blanking cuvette

Pipette 2 pL sample solution onto the pedestal and
lower the arm, or insert the sample cuvette into the
cuvette holder

Start the sample measurement

—  Pedestal If Auto-Measuic 1s On, lower arm, if
Auto-Measure 15 off, lower arm and tap Measure

— Cuvette Tap Measure

‘When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section)

‘When you are finished measuring samples, tap
End Experiment

Lift the arm and clean both pedestals with a new
wipe, or remove the sample cuvette

Thermo Scientific
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Measure Protein AZ80

56

Best practices for protein measurements

NanoDrop One User Guide

* Isolate and purify protein samples before measurement to remove impurities Depending

on the sample, impurites could include DNA, RNA and some buffer components See
Prepaiing Samples for more information

Note Extraction reagents that contribute absorbance between 200 nm and 280 nm
will affect measurement results if present in samples (even residual amounts)

Ensure the sample absorbance 1s within the instrument’s absorbance detection himits.

Choosing a blank

—  For the Protein A280, Protein A205, and Proteins & Labels applications, blank with
the same buffer solution used to resuspend the analyte of interest The blanking
solution should be a simular pH and 1onic strength as the analyte solution

—  For the Protein BCA, Protein Bradford, and Protein Lowry applications, blank with
deronized water (DI H,O)

—  For the Protein Pierce 660 application, blank with the reference solution used to
make the standard curve (reference solution should contain none of the standard
protein stock) For more information, see Working wich standard curves

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 280 nm or
205 nm), you may need to choose a different buffer or application, such as a colorimetric
assay (for example, BCA or Pierce 660) See Choosing and Measuring a Blank for more
information

Note Buffers such as Triton X, RIPA, and NDSB contribute significant absorbance
and are not compatible with direct A280 or A205 measurements

For micro—volume measurements.

—  Ensure pedestal surfaces are properly cleaned and conditioned (Proteins tend to suck
to pedestal surfaces )

—  Gently (but thoroughly) vortex samples before taking a measurement Avoid
introducing bubbles when muxing and pipetting

—  Follow best practices for micto-volume measurements

— Usea 2 pL sample volume See Recommended Sample Volumes for more
information

For cuvette measurements (NanoDrop One® instruments only), use compatible cuvettes
and follow best practices for cuvette measutements
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Measure Protein A280

Related Topics
° Best plaCt\Ct‘:S FOl P\Otfﬂn measuements
¢ Measure a Micro-Volumc Sample
* Measute a Sample Using a Cuvette
* Prepaie Samplcs and Blanks

* Basic Insuument Operations

Protein A280 Reported Results

Protein A2380 measurement screen

For each measured sample, this application shows the absorbance spectrum and a summary of
the results Here 1s an example
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Measure Protein A280

Menu of options, Sample name, Protein Tap to select unit  Apsorbance
tap to open tap to edit concentration at 280 nm

Purity ratio

Sample 4 ——

mg/mL v A280 A260/4280 Tap row to
15.3750 1030  0.57— select sample

| and update

| spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to

0 . view

220 ' ‘ 320 340
Protein A280 . Wavelength (nm) measurement

| details

15.6527 10.49 0.57

10mm Absbfbance

%Drag tab

Pinch and zoom to Swipe screen left to Tap to end down/up to see
adjust axes, view table with more experiment and more/less
double-tap to reset measurement results export data sample data

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10 0 mm pathlength equivalent

Protein A280 reported values

The 1nutial screen that appears after each measurement (see previous image) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an

example
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Measure Protein A280

Application Sampling  Sample name,
method tap to edit

Sample Detalls  Protein A280 Pedestal

Sample Name Sample 3 Date/time
Created on 9/17/2015 10 07 57 AM —_____ measured
Protein 71125 mg/mL Protein conc
A280 4t Absorbance
A260/A280 055 at 280 nm
Sample type BSA p
Baseline correction 34000 nm 015 absorbance — rur !T\/ ratio
__Sample type
u
Baseline correction Baseline correction
wavelength absorbance
Related Topics

° Basic Instument Operations

» Protein A280 Calculations

Settings for Protein A280 Measurements

Thermo Scientific

To show the Protein A280 settings, from the Protein A280 measurement screen, tap E >
Protein A280 Setup.

Protein A280 settings

The Protein A280 application provides a variety of sample type opuions for purified protemn
analyss.
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Measure Protein A280

Each sample type applies a unique extnction coefficient to the protein calculations If the
extunction coefficient of the sample 1s known, choose the € + MW (molar) or €1% (mass)
option and enter the value Otherwise, calculate the exuncuon coefficient or choose the
option that best matches the sample solution If you only need a rough estimate of protemn
concentration and the sample extinction coefficient is unknown, select the 1 Abs=1 mg/mL
sample type opuon

Tip Ideally, the extinction coefficient should be determined empurically using a solution of
the study protein at a known concentration using the same buffer

Mass Ext. Coefficient

{L/gm-cm) Description

Setting Available Options

Sample type® 1 Abs =1 mg/mL General reference Recommended when extinction coefficient 1s unknown
and rough estimate of protein concentration 1s
acceptable for a solution with no other interfering
substances Assumes 0 1% (1 mg/mL) proten solution
produces 1 OA at 280 nm (where pathlength 1s 10 mm),
1e,E1% = 10.

BSA 667 Calculates BSA (Bovine Serum Albumin) protein
concentration using mass extinction coefficient (€) of
6 67 Ligm-cm at 280 nm for 1% (1.e, 10 mg/mL) BSA
solution Assuming MW 1s 66,400 daltons (Da), molar
extinction coefficient at 280 nm for BSA s
approximately 43,824 Mlem!

IgG 137 Surtable for most mammalian antbodies (1 ¢,
immunoglobulin G or IgG). Calculates protein
concentration using mass exunction coefficient (€) of
13 7 L/gm-cm at 280 nm for 1% (1.e., 10 mg/mlL) IgG
solution. Assuming MW is 150,000 Da, molar
extinction coefficient at 280 nm for IgG s
approximately 210,000 M em™

Lysozyme 26 4 Calculates lysozyme protein concentration using mass
extinction coefficient (€) of 26.4 L/gm-cm at 280 nm
for 1% (1.e , 10 mg/mL) lysozyme solution Assumes
molar extinction coefficient for egg white lysozyme
ranges between 36,000 M lem™ and 39,000 M em™
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Setting Available Options Mass Ext. Coefficient

Measure Protein A280

Description

Assumes protein has known molar extunction coefficient

(€) and molecular weight (MW), where
(Smolar) *1 0=(8percent) MW prozem)

Enter MW 1n kiloDaltons (kDa) and molar extinction
coefficient (€) in M em™! divided by 1000 (1 e,
€/1000) For example, for protein with molar extunction
coefficient of 210,000 M 'em™, enter 210

Assumes protein has known mass extinction coefficient
(€) Enter mass extinction coefficient in L/gm-cm for
10 mg/mL (€1%) protein solution.

{L/gm-cm)
Other protein User entered molar
(€ + MW) extinction coefficient
and molecular weight
Other protein User entered mass
(€1%) extinction coefficient
Baseline On or off N/A
Correction

Enter baseline correction
wavelength in nm or use

default value (340 nm)

Corrects 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 1s zero at
specified baseline correction wavelength

Tip If the sample has a modification that absorbs hight
at 340 nm, select a different correction wavelength or
turn off Baseline Correction

* To add or edit a custom protein, use Protein Editor

Protein editor

Use the Protern Editor to add a custom protein to the list of available protein sample types 1n
Protein A280 Scrup and Protens & Labels Scrup.

To access the Protein Editor

» from the Home screen, tap E@yj > Protein Editor

* from the Protein A280 or Proteins & Labels measurement screen, tap ﬁ >E@Y

Settings > Protein Editor

Thermo Scientific
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Measure Protein A280

Protein Editor Tap to add Tap to edit
custom protein selected

custom protein

o Tap to delete
General dito | selected
custom protein

F e
Other Proten Type /1000 MW (kDA) Ext c‘;f:g r‘i %L Deserption

Protein BB| Mular Extincti 21000 66 00 unknown

Custom proteins {will appear in
| Sample Type hist in Protein A280
| Setup and Proteins & Labels Setup) |

i s

|

Tap to close Protein Editor

These operations are available from the Protein Editor

Add custom protein
~ 1n Proten Editor, tap @ to show New Protein Type box

— enter unique Name for new protein (tap field to display keyboard, tap Done key to
close keyboard)

— enter Description for new protein

~  speafy whether to enter Molar Extinction coefficient or Mass Extinction coefficient
for custom protein

— 1f Mass Extinction coefficient 1s selected

—  enter mass exunction coefficient in L/gm-cm for 10 mg/mL (E€1%) protein

solution
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Measure Protein A280

Tap a field to show keyboard,
— to close, tap Done key

New Protemn Type

) Molar BExtinction (> Mas s Extinction

Ext Coeff E1% L/gm-

o 4477
Name Protein AA
Description untknown

—  1f Molar Extinction 1s selected

- enter molar extinction coefficient (€) 1n M Tem ™! divided by 1000 (i e,
€/1000) For example, for protein with molar extinction coefficient of
210,000 M Tem], enter 210

— enter molecular weight (MW) in kiloDaltons (kDa)
—  tap OK to close New Protein Type box

After you choose OK, the new custom protein appears i the Type list in Protein A280
Setup and Proteins & Labels Setup.

Edit custom protein
— in Protemn Editor, tap to select custom protein
— tap E@i‘? to show Edit Protein Type box
— edit any entries or settings

—~ tap OK
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Measure Protein A280

Delete custom proten

— 1n Protein Editor, tap to select custom protein

Note Deleting a custom protein permanently removes the protein and all associated
information from the software

Related Topics

* Insuument Settings

Detection Limits for Protein A280 Measurements

Detection himuts and reproducibility specifications for purified BSA proteins are provided
here The BSA lower detection limit and reproducibilicy values apply to any protein sample
type The upper detection limits are dependent on the upper absorbance limic of the
instrument and the sample’s extinction coefficient

To calculate upper detection limits for other (non-BSA) protein

sample types

To calculate upper detection limuts 1n ng/uL for proteins, use the following equation
(upper absorbance lIMit gmen /Mass extinction coefficientgyye) * 10

For example, 1f the sample’s mass extinction coefficient at 280 nm 15 6 67 fora 1%
(10 mg/mL) solution, the equation looks like this

(5507 6.67) * 10 = 824 6 (or ~825)

Related Topics

» Detection Limits for All Applications
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Measure Protein A280

Calculations for Protein A280 Measurements

The Protein A280 application uses the Beer-Lambert
equation to correlate absorbance with concentration
Solving Beer's law for concentration yields the equation
at the rnight

The extinction coefficient of a peptide or protemn is
related to its tryptophan (W), tyrosin {Y) and cysteine (C)
amino acid composition

Tip The extinction coefficient is wavelength specific for
each protein and can be affected by buffer type, tonic
strength and pH

Thermo Scientific

Beer-Lambert Equation (solved for concentration)
c=A/(E*h)
where

A = UV absorbance in absorbance units (AU)

€ = wavelength-dependent molar absorpuvity coefficient (or extinction
coefficient) in liter/mol-cm

b = pathlength in cm
¢ = analyte concentraton 1n moles/liter or molarity (M)

Note Dividing the measured absorbance of a sample solution by 1ts molar
extinction coefficient yields the molar concentration of the sample See
Published Extuincton Coefficients for more information regarding molar
vs mass concentration values

Extinction Coefficients for Proteins

At 280 nm, the extinction coefficient 1s approximated by the weighted sum
of the 280 nm molar extincuon coefficients of the three constituent amino
acids, as described 1n this equation:

€ = (nW * 5500) + (nY * 1490) + (nC * 125)

where
€ = molar extinction coefficient
N = number of each amino acid residue

5500, 1490 and 125 = amino acd molar absorptivities at 280 nm
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Measure Protein A280

This application offers six options (shown at right) for
selecting an appropriate extinction coefficient for each
measured sample, to be used i conjunction with Beer's
Law to calculate sample concentration

If the extinction coefficient of the sample 1s known,
choose the & + MW {molar) or €1% (mass) option and
enter the value Otherwise, calculate the extinction
coefficient or choose the option that best matches the
sample solution

Tip ldeally, the extinction coefficient should be
determined empirically using a solution of the study
protemn at a known concentration using the same buffer

Most sources report extinction coefficients for proteins
measured at or near 280 nm in phosphate or other
physiologic buffer These values provide sufficient
accuracy for routine assessments of protein
concentration

The equation at the right shows the relationship
between molar extinction coefficient (€., and
percent extinction coefficient (€1%)

66 NanoDrop One User Guide

Available Options for Extinction Coefficient

* 1 Abs = 1 mg/mlL, where sample type and/or ext. coefficient 1s
unknown (produces rough estumate of protein concentration)

+ BSA (Bovine Serum Albumin, 6 67 L/gm-cm)

* IgG (any mammalian antubody, 13 7 L/gm-cm)

* Lysozyme (egg white lysozyme, 26 4 L/gm-cm)

*» Other protein (€ + MW), user-specified molar ext coefficient

* Other protein (€1%), user-specified mass ext coefficient

Note See Samplc Iype for detads

Published Extinction Coefficients

Published extinction coefficients for proteins may be reported as

» wavelength-dependent molar absorptivity (or extinction) coefficient
(€) with units of Mlem™

* percent solution extinction coefficient (€1%) with units of
(g/100 rnL)'lcm’1 (te, 1% or 1 g/100 mL solution measured mn a
1 cm cuvette)

* protein absorbance values for 0 1% (i e., 1 mg/mL) solutions

Tip. Assess published values carefully to ensure unit of measure 1s apphed
correctly

Conversions Between €, ;,, and E1%

(amolar) *10=(€1%) * (warotein)
Example To determine percent solution extinction coeffictent (€1%) for a
protein that has a molar extinction coefficient of 43,824 M tcm™ and a

molecular weight (MW) of 66,400 daltons (Da), rearrange and solve the

above equation as follows

€1% = (8mo|ar *10)/ (warotein)
€1% = (43,824 * 10) / 66,400 Da)
€1% = 6.6 g/100 mL

Thermo Scientific



To determine concentration (c) of a sample in mg/mL, use

the equation at the night and a conversion factor of 10

Tip The NanoDrop One software includes the

conversion factor when reporting protein concentrations

Calculated protein concentrations are based on the
absorbance value at 280 nm, the selected {or entered)
extinction coefficient and the sample pathlength A
single-point baseline correction {or analysis correction)
may be applied

Concentration 1s reported in mass units Calculators are
avallable on the Internet to convert concentration from
mass to molar units based on sample sequence

Absorbance values at 260 nm and 280 nm are used to
calculate purity ratios for the measured protein samples

Punty ratios are sensitive to the presence of
contaminants in the sample, such as residual solvents
and reagents typically used during sample purification

Thermo Scientific

Measure Protein AZ80

Conversions Between g/100 mL and mg/mL
cprotein in mg/ml. = (A/81 O/&'1) *10

Example If measured absorbance for a protein sample at 280 nm relauve
to the reference 1s 5 8 A, protein concentration can be calculated as-

cprotein =(A/€1 %) * 10
cprotein = (58/66 9/100 ml—) *10
cprotein =8.79 mg/ml-

Measured Values
A280 absorbance

Note. For micro-volume absorbance measurements and measurements
taken with nonstandard (other than 10 mm) cuvettes, the spectra are
normalized to a 10 mm pathlength equivalent

* Protein absorbance values are measured at 280 nm using the
normalized spectrum If Baseline Correction 1s not selected, this 1s the
reported A280 value and the value used to calculate protein
concentration

» If Baseline Cotrection 1s selected, the normalized and
baseline-corrected absorbance value at 280 nm 1s reported and used to
calculate protein concentration

A260 absorbance

* Normalized and baseline-corrected (if selected) absorbance value at
260 nm 1s also reported
Sample Pathlength
* For mucro-volume measurements, the software selects the optimal

pathlength (between 1 0 mm and 0 03 mm) based on sample
absorbance at the analysis wavelength.

* For cuvette measurements, pathlength is determined by the cuvette
Pathlength setting in the software (see General Sertings)

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

NanoDrop One User Guide 67



Measure Protein A280

68
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Reported Values

* Protein concentration. Reported i selected unit (mg/mL or pg/mlL)
Calculations are based on Beer-Lambert equation using corrected
protein absorbance value

» A260/A280 purity ratio Ratio of corrected absorbance at 260 nm to
corrected absorbance at 280 nm An A260/A280 purity ratio of -0 57
1s generally accepted as “pure” for proteins

Note Although punty ratios are important indicators of sample quality,
the best indicaror of protein quality is functionality in the downstream
application of nterest (e g , real-tume PCR)
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Measure Proteins and Labels

Measures the concentration of
purified proteins that have been
labeled with up to two fluorescent
dyes

Measure Labeled Proteins
Reported Results

Settings

Detection Limits

Calculations

Measure Labeled Protein Samples

Use the Proteins and Labels application to quantfy proteins and fluorescent dyes for protein
array conjugates, as well as metalloproteins such as hemoglobin, using wavelength ratios Thus
application reports protein concentration measured at 280 nm, an A269/A280 absorbance
rato, and the concentrations and measured absorbance values of the dyes, allowing detection
of dye concentrations as low as 0 2 picomole per microliter This information 1s useful for
evaluating protein/dye conjugation (degree of labeling) for use 1n downstream applications

To measure labeled protein samples

NOTICE

* Do not use a squirt or spray bottle on or near the instrtument 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
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Measure Proteins and Labels

Before you begin...

Before taking pedestal measurements with the NanoDrop One mstrument, Lift the istrument
arm and clean the upper and lower pedestals At a2 minimum, wipe the pedestals with a new
laboratory wipe For more information, see Cleaning the Pedestals
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To measure a labeled protein sample

From the Home screen, select the Proteins tab and
then tap Protein & Labels

. Speaify the sample type and the type of dve(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 of the blanking solution onto the
lower pedestal and lower the arm, or insert the
blanking cuvette into the cuvette holder

Tip. If using a cuvette, make sure to align the cuverre
light path with the instrument light path

Tap Blank and wait for the measurement to
complete

Tip If Auto-Blank 1s On, the blank measurement
starts automatically after you lower the arm. (This
option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new
laboratory wipe, or remove the blanking cuvette

Pipette 2 pL sample solution onto the pedestal and
lower the arm, or insert the sample cuvette into the
cuvette holder

Start the sample measurement

—  DPedestal If Auto-Measuie 1s On, lower arm, f
Auto-Measure 1s off, lower arm and tap Measure

—  Cuvette Tap Measure

When the sample measurement 1s completed, the
spectrum and reported values are displayed (see the
next section)

When you are finished measuring samples, tap
End Experiment

Lift the arm and clean both pedestals with a new
wipe, or remove the sample cuvette

Thermo Scientrfic

Measure Proteins and Labels
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Dye absorbance peakg‘g
used to calculate dye

concentration

Typical sample spectrum measured with

Proteins & Labels application
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Measure Proteins and Labels

Related Topics

»

°

e

Best practices for protein measutements
Measure a Micro-Volume Sample
Measuie a Sample Using a Cuvetee
Prepate Samples and Blanks

Basic Instument Operations

Proteins & Labels Reported Results

Proteins & Labels measurement screen

For each measured sample, this application shows the absorbance spectrum and a summary of

the results Here 1s an example

12 NanaDrop One User Guide
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Measure Proteins and Labels

Menu of options, Sample name,  Protein Tap to select unit

tap to open tap to edit concentration Dye

concentration(s)

~ Sampled —

mg/mkL ¥ Dye 1 Tap row to
select sample
and update
spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to
view

10mm Absorbance

ey

measurement
detalls
A
Proteins and Labels : ! . Drag tab
| down/up to see
{ more/less
Pinch and zoom to Swipe screen left to Tap to end sample data
adjust axes, view table with more experiment and
double-tap to reset measurement results export data
Note -

* A baseline correction is performed at 750 nm (absorbance value at 750 nm 1s
subtracted from absorbance values at all wavelengths in sample spectram)

* Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent
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Proteins & Labels reported values

The 1nitial screen that appears after each measurement (see previous image) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an
example

Reported values for Proteins & Labels application
+ Sample details (application and samphing method used, 1 e, pedestal or cuvette)
o Sample Name
* Creaton date
° Piotemn
= A280
= Sample Type
° Dvc 1/Dye 2
e Sloping Dye Correction

= Analvsis Correction

Related Topics
* Basic Instrument Opelations

» Proteins & Labels calculations

Settings for Proteins and Labels Measurements

To show the Proteins & Labels settings, from the Proteins 8 Labels measurement screen, tap
B > Proteins & Labels Setup.

74 NanoDrop One User Guide Thermo Scientrfic



Mass Ext Coefficient

Measure Proteins and Labels

Description
Tap here for detatled description of each available setting

Each sample type applies a unique extinction coefficient to
the protein calculations If the extinction coefficient of the
sample 1s known, choose the €& + MW (molar) or £1%
(mass) option and enter the value Otherwise, calculate the
extinction coefficient or choose the option that best
matches the sample solution If you only need a rough
estimate of protein concentration and the sample extinction
coefficient is unknown, select the 1 Abs=1 mg/mL sample

type option

Tip Ideally, the extinction coefficient should be
determined empurically using a solution of the study
proten at a known concentratuon using the same buffer

Corrects sample absorbance measurement for any offset
caused by light scattering particulates by subtracting
absorbance value at specified analysis correcion 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

Select pre-defined dye used to label sample materal, or one
that has been added using Dye/Chrom Editor

Select unit for reporting dye concentrations

Setting Available Options (Ligm-cm)
Sample type® 1 Abs = 1 mg/mL General reference
BSA 667
IsG 137
Lysozyme 26 4
Other protein user-entered molar
(€ + MW) extinction
coefficient/molecular
weight
Other protein User entered mass
(€1%) extinction coefficient
Analysis On or off N/A
Correction?
Enter analysis correction
wavelength in nm or use
default value (340 nm)
Dye 1/Dye2  Cy3,5,35,0r55, See
Type© Alexa Fluor 488, 546, Dyc/Chromophore
555, 594, 647, or 660 Editor for specific
values for each dye
Dye 1/Dye2  picomoles/microliter not applicable
Unit (pmol/ul), micromoles
(uM), or millimoles
(mM)
Sloping Dye On or off
Correction’

Corrects dye absorbance measurements for any offset
caused by light scattering particulates by subtracting
absorbance value of a sloping baseline from 400 nm to
750 nm from absorbance value at dye’s analysis wavelength

? To add or edit a custom protein, use Protun Editor
b Analysis Correction affects calculation for protein concentration only
¢ To add custom dye or edit list of available dyes, use Dye/Chromophore Fditor

d Sloping Dye Correction affects calculations for dye concentration only

Thermo Scientrfic
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Measure Proteins and Labels

Related Topics
e Instrument Setungs
= Prorein Editor

* Dye/Chromophore kditor

Detection Limits for Proteins and Labels Measurements

Detection limits and reproducibility specifications for purified BSA proteins and dyes that are
pre-defined 1n the software are provided heic. The BSA lower detection limit and
reproducibility values apply to any protein sample type. The upper detection limuts are
dependent on the upper absotbance himit of the instrument and the sample’s extinction
coefficient

To calculate upper detection limits for other (non-BSA) protein

sample types

To calculare upper detection lumits 1n ng/uL for proteins, use the following equation
(upper absorbance limit,gment /Mass extinction coefficientgyye) * 10

For example, 1f the sample’s mass exunction coefficient at 280 nm 15 6 67 fora 1%
(10 mg/mL) solution, the equation looks like this

(550/ 6 67) * 10 = 824 6 (or ~825)

Related Topics

e Dctection Limuts for All Applicauons
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Calculations for Proteins and Labels Measurements

As with the other protein applications, Proteins & Labels Avaijlable Options for Extinction Coefficient
uses the Beer-Lambert equation to correlate absorbance

with concentration based on the sample’s extinction * 1 Abs = 1 mg/mL, where sample type and/or ext coefficient 1s
coefficient and pathlength unknown (produces rough estimate of protein concentration)
This application offers six options {shown at right) for * BSA (Bovine Serum Albumin, 6 67 L/gm-cm)

selecting an appropriate extinction coefficient for each

measured sample, to be used in conjunction with Beer's * IgG (any mammalian anubody, 13 7 L/gm-cm)

Law to calculate sample concentration

ate sample conc * Lysozyme (egg white lysozyme, 26 4 L/gm-cm)
If the extinction coefficient of the sample 1s known,
choose the & + MW (molar) or £1% {mass) option and
enter the value Otherwise, calculate the extinction * Other protein (€1%), user-specified mass ext coefficient
coefficient or choose the option that best matches the
sample solution

* Other protein (€ + MW), user-specified molar ext coefficient

Note See Sample Type for details

Tip Ideally, the extinction coefficient should be
determined empirically using a solution of the study
protein at a known concentration using the same buffer

Calculated protein concentrations are based on the Measured Values

absorbance value at 280 nm, the selected {or entered)

extinction coefficient and the sample pathlength A A280 absorbance

single-point baseline correction {or analysis correction)

may be applied Note. The absorbance value at 750 nm is subtracted from all wavelengths

in the spectrum. As a result, the absorbance at 750 nm s zero in the
displayed spectra Also, for micro-volume absorbance measurements and
measurements taken with nonstandard (other than 10 mm) cuvettes, the
spectra are normalized to a 10 mm pathlength equivalent

Concentration 1s reported tn mass units Calculators are
available on the Internet to convert concentration from
mass to molar units based on sample sequence

* Protein absorbance values are measured at 280 nm using the
750 nm-corrected and normalized spectrum If Analysis Correction
and Dye Correction are not selected, this is the reported A280 value
and the value used to calculate protein concentration

* If Analysis Cotrecuon 1s selected, the 750-corrected, normalized and
analysis-corrected absorbance value at 280 nm s reported and used to
calculate protein concentration

* IfaDye s used, the 750-corrected, normalized, analysis-corrected and
dye-coriected absorbance value at 280 nm 1s reported and used to
calculate protein concentration
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Dye concentrations are calculated from the absorbance Dye absorbance

value at the dye’s analysis wavelength, the dye's

extinction coefficient, and the sample pathlength A  Dye absorbance values are measured at specific wavelengths See
sloped-line dye correction may also be used Dye/Chiomophore Editor for analysis wavelengths used

¢ If Sloping Dye Correction 1s selected, a linear baseline 1s drawn
between 400 nm and 750 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

¢ Pre-defined dyes have known correction values for A260 and A280
See Dye/Chromophote Editor for correction values used

» A280 dye correction 1s subtracted from A280 absorbance value used to
calculate protein concentration

Sample Pathlength

» For micro-volume measurements, the software selects the opumal
pathlength (between 1 0 mm and 0 03 mm) based on sample
absorbance at the analysis wavelength

* For cuvette measurements, pathlength 1s determined by the cuvette
Pathlength setting in the software (see Genetal Settings)

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

Reported Values

* Protein concentration. Reported in selected unit (mg/mL or pg/mlL)
Calculations are based on Beer-Lambert equation using corrected
protein absorbance value.

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

Related Topics
* Beei-Lambert Equation

> Protein A280 Calculations
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Measure Protein A205

Measures the concentration of
purified protemn populations that
absorb at 205 nm

Measure A205 Proteins
Reported Results
Settings

Detection Limits

Calculations

Measure Protein Concentration at A205

Use the Protein A205 application to quanufy purified peptides and other proteins that
contain peptide bonds, which exhibit absorbance at 205 nm Thus application reports protein
concentration and two absorbance values (A205 and A280) A single-point baseline
correction can also be used This application does not require a standard curve

Note If your samples contain mainly amino acids such as tryptophan or tyrostne, or
cys-cys disulfide bonds, use the Protcin A280 application instead of Protein A205

To measure Protein A205 samples

NOTICE

+ 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 1ons will permanently
damage the quartz fiber optic cables

Thermo Scientific NanoDrop One User Guide 19



Measure Protein A205

Before you begin...

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

+ To measure a Protein A205 sample
1 From the Home screen, select the Proteins tab and then tap Protein A205
2 Speatfy a sample type and bascline cortecuon if desired

3. Pipette 1-2 pL of the blanking solution onto the lower pedestal and lower the arm, or
wnsert the blanking cuvette into the cuvette holder

Tip If using a cuvette, make sure to align the cuvette light path with the instrument

light path.
4 Tap Blank and waut for the measurement to complete

Tip If Auto-Blank 1s On, the blank measurement starts automatcally after you lower
the arm. (This option is not available for cuvette measurements )

5. Lift the arm and clean both pedestals with a new laboratory wipe, or remove the
blanking cuvette

6 Pipette 2 pL sample solution onto the pedestal and lower the arm, or insert the sample
cuvette into the cuvette holder

7 Start the sample measurement-

—  Pedestal If Auto-Mecasure is On, lower arm; if Auto-Measure is off, lower arm and
tap Measure

— Cuvette Tap Measure

When the sample measurement 1s completed, the spectrum and reported values are
displayed (see the next section)

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

9 Luft the arm and clean both pedestals with 2 new wipe, or remove the sample cuvette

Related Topics
o Best Pracuces {or Protein Measurements
e Measure a Micto-Volume Sample

> Measuic a Sample Using a Cuvette
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e Prepate Samples and Blanks

> Basic [nsuument Opearauons
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Protein A205 Reported Results

Protein A205 measurement screen

For each measured sample, this application shows the absorbance spectrum and a summary of
the results Here 1s an example

Menu of options, Sample name,  Protein Tap to select unit  Absorbance
tap to open tap to edit concentration at 205 nm

mmmm  \bsorbance
:‘;; at 280 nm
A205 A280
26 0.2150 6.67 0.02 i R Tap row to
27 02166 672 o002 [ selectsample
- and update
28 02242 695  0.02
spectrum, tap
29 0.2167 6.72 0.02 more rows o

overlay up to five
spectra Press
and hold
sample row to
view
measurement

10mm Absorbance
{ o ]

R R O

280 300 20 a0 ) details
Wavelen h(n

Drag tab

Pinch and zoom to Swipe screen left to Tap 10 end d“""“}/ up to see
adjust axes, view table with more experiment and more/[ ezs
double-tap to reset measurement results export data sample data

Note Micro-volume absorbance measurements and measurements taken with

nonstandard cuvettes are normalized to 2 10 0 mm pathlength equivalent
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Protein A205 reported values

Measure Protein A205

The 1nitial screen that appears after each measurement (see previous 1mage) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an

example

Application

Sampling  Sample name,

method tap to edit

|

Sample Details  Protein A205  Pedestal

Sample Name 200, 5 Date/time
Created on 8/24/2015 2 50 24 PM measured
Protein 02287 mg/mL Protein conc
A205 709 Absorbance
A280 002 at 205 nm
Method 31 /—\b b
Baseline correction 340 00 nm 006 absorbance - sorbance
at 280 nm
———— Sample type
1)
Baseline Correction Baseline Correction
wavelength absorbance
Related Topics

e Basic Instrument Operations

» Protein A205 Calculations

Settings for Protein A205 Measurements

Thermo Scientific

To show the Protein A205 settings, from the Protemn A205 measurement screen, tap {

Protein A205 Setup.

NanoDrop One User Guide
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Mass Ext. Coefficient

Setting Available Options (L/gm-cm) Description
Sample type 31 31 Assumes €0 1% (1 mg/mL) at 205 nm = 31
Scopes 27 + 120 * (A280/A205) Assumes €0 1% (1 mg/mL) at 205 nm = 27 + 120 *
(A280/A205)
Other protein User entered mass Assumes protein has known mass exunction coefficient
(€1%) extinction coefficient (€) Enter mass exunction coefficient in L/gm-cm for
1 mg/mL (€0 1%) protein solution
Baseline On or off N/A Corrects for any offset caused by light scattering
Correction partculates by subtracting measured absorbance at

Enter baseline correction
wavelength 1n nm or use

default value (340 nm)

spectfied baseline correction wavelength from
absorbance values at all wavelengths in sarple spectrum
As a result, absorbance of sample spectrum 1s zero at
spectfied baseline correction wavelength

Tip If the sample has a modification that absorbs light
at 340 nm, select a dufferent correction wavelength or
turn off Baseline Correction

84

Related Topics

e Insuument Setungs
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Measure Protein A205

Calculations for Protein A205 Measurements

As with the other protein applications, Proteins A205
uses the Beer-Lambert equation to correlate absorbance
with concentration based on the sample's extinction
coefficient and pathlength

This application offers three options {shown at right} for
selecting an appropriate extinction coefficient for each
measured sample, to be used in conjunction with Beer's
Law to calculate sample concentration

If the extinction coefficient of the sample 1s known,
choose the £1% (mass) option and enter the value
Otherwise, calculate the extinction coefficient or choose
the option that best matches the sample solution

Tip ldeally, the extinction coefficient should be
determined empinically using a sofution of the study
protein at a known concentration using the same buffer

Calculated protein concentrations are based on the
absorbance value at 205 nm, the selected {or entered)
extinction coefficient and the sample pathlength A
single-point baseline correction may also be appled

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

Thermo Scientific

Available Options for Extinction Coefficient
* 31, assumes 80 1% (1 mg/mL) at 205 nm = 31

* Scopes, assumes £0.1% (1 mg/mL) at 205 nm = 27 + 120 *
(A280/A205)

* Other protein, enter mass extinction coefficient in L/gm-cm for
1 mg/mL (E0 1%) protein solution

Note. See Sample Type for details

Measured Values
A205 absorbance

Note For micro-volume absorbance measurements and measurements
taken with nonstandard (other than 10 mm) cuvettes, the spectra are
normalized to a 10 mm pathlength equivalent

* Protein absorbance values are measured at 205 nm using the
normalized spectrum If Baseline Correction 1s not selected, this is the
reported A205 value and the value used to calculate protemn
concentration

¢ If Baseline Corection s selected, the normalized and
baseline-corrected absorbance value at 205 nm 1s reported and used to
calculate protein concentration

A280 absorbance

e Normalized and baseline-corrected (if selected) absorbance value at
280 nm ss also reported
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Sample Pathlength

» For micro-volume measurements, the software selects the optimal
pathlength (between 1 0 mm and 0 03 mm) based on sample
absorbance at the analysts wavelength

« For cuvette measurements, pathlength 1s determined by the cuvette
Pathlength setting in the software (see Geneial Sctungs)

* Displayed spectra and absorbance values are normalized to a 10 mm

pathlength equivalent.

Reported Values

* Protein concentration. Reported 1n selected unit (mg/mL or pg/mL)
Calculations are based on Beer-Lambert equation using corrected

protein absorbance value

Related Topics
° Beer-Lambeit Equation

o Protein A280 Calculations

86 NanoDrop One User Guide Thermo Scientific



L (%@%@Wﬁ’ e
Rt
f‘flé}%‘\\?‘*i?;‘\x?*{"gﬁi%‘ﬂ“f“} 4 ;%“g%%

:

Measure Protein BCA

Measures total protein

concentration of unpurified protein
samples using a bicinchoninic acid
colorimetric detection reagent

Measure Total Protein
Reported Resulis
Settings

Detection Limits

Measure Total Protein Concentration

Thermo Scientrfic

The Protein BCA assay uses bicinchoninic acid as a colonimetric detection reagent to
determine total protein concentration in unpurified protein samples This application 1s
useful for measuring dilute protein solutions or proteins 1n the presence of components that
exhibit significant absorbance between 200 nm and 280 nm, which rules out direct protein
measurements at 280 nm or 205 nm This application measures absorbance at 562 nm and
uses a standard curve to calculate protein concentration A single-point baseline correction 1s

applied
Theory of Protein BCA assay

The Protein BCA assay uses bicinchoninic acid (BCA) as the detection reagent for Cu*l,
which 1s formed when Cu*? 1s reduced by certain proteins 1n an alkaline environment A
purple reaction product is formed by the chelation of two molecules of BCA with one cuprous
ion (Cu*l) The resulung Cu-BCA chelate formed 1n the presence of protein 1s measured at
562 nm and baseline-corrected using the absorbance value at 750 nm Pre-formulared kits of
BCA reagent and CuSOy are available from us or a local distributor
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Protein assay kits and protocols

Please refer to the NanoDrop website for up-to-date kits and protocols for the

NanoDrop One instruments Follow the assay kit manufacturer’s recommendations for all
standards and samples (unknowns) Ensure each 1s subjected to the same uming and
temperature throughout the assay

Protein standards for generating a standard curve may also be provided by the kit
manufacturer Since the NanoDrop One pedestals can measure higher protein concentrations
than traditional cuvette-based spectrophotometers, you may need to supply your own protein
standards at higher concentrations than provided by the manufacturer For example,
additional standards may be required to ensure the standard curve covers the dynamic range
of the assay and the expected range of the unknown samples

Working with standard curves

A standard curve 1s required for colorimetric protein analysis
* Each experiment requires a new standard curve

* Prepare standards and unknown samples the same way See the kit manufacturer’s
guidelines and recommendatons.

—  All reference and standards solutions should be the same buffer used to resuspend
the samples plus the same volume of reagent added to the samples

—  First standard s a reference measurement The reference solution should contain
none of the analyte of interest. (The reference measurement 1s not the same as a blank
measurement This application requires both )

— Concentration range of the standards must cover the dynamic range of the assay
and the expected range of the unknown samples Sample analyte concentratons are
not extrapolated beyond the concentration of the highest standard

* Use the application setup screen to enter concentration values for the standards and to
specify how standards and samples will be measured (number of replicates, etc )

~  Depending on the Cuive Ty pe setung, a standard curve can be generated using two
or more standards

—  The software requires one reference measurement and allows up to 7 standards

—  Concentration values for standards can be entered in any order but the standards
must be measured in the order in which they were entered, however, best practice
dictates that standards be measured from the lowest concentration of the standard

analyte stock to the highest
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* For all colorimetric assays except Protein Pierce 660, blank the instrument with
DI H,O (detonized water) For Protein Pierce 660, blank with the reference solution (see
below)

* Measure the reference and all standards before you start analyzing samples (After the
first sample has been measured, no additional changes are allowed to the standard curve.)

As you measure the standards, a measurement screen appears, stmilar to the measurement

screens for samples

Menu, tap Standard concentrations Reference concentration
to open and absorbance values  and absorbance value

#of Protemn
Rephicates {mg/mL)

0.000 1

2.050

©
13)
c
&
2
2
o
@
<
L
£
&
S
=

Wavelength (nm)

Swipe left one screen
to view standard curve
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Measure Protein BCA
Swipe left one screen to see the standard curve as you build 1t Here 1s an example

Curve type setting RZ value (1 0 equals perfect fit)

i of Protemn
Replicates {mg/mt)

0.000 7

2.050

10mm Absorbance

Protein (mg/mL)

White circles indicate data Swipe left one screen to
points for standards view data table for standards

The R? value indicates how well the standard curve fits the standard data points (1 0 1sa
perfect fit, all points lie exactly on the curve).
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Measure Protein BCA

Swipe left one screen to see the data table for the standards Here 15 an example

# # of Repiicates Standard Name Proten (ng/mL} A562Z
Ref 1 Reference 7 0.000 -0.637
1 1 Standard 2.050 0385
2 1 Standard - £.680 D830

any row io

Protein BCA &=

Press and hold a row in any of the previous screens to view details about an individual
standard Here 1s an example

Standard Detalls  Protein BCA  Pedestal

Standard Name Standard

Created on 9/30/2015 6 58 37 PM

Protein (mg/mL) 4690

AS62 0950

I g

Az Value 0345 Tap to delete
this
measurement

g
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After the minimum number of standards has been measured for the selected curve type, a
message sumilar to the following appears

Protein BCA
Standards Complete!
o

2" Load more standards

&, Run samples

Load more standards returns to the setup screen where you can add or edit the
concentration value for any standard and then measure the standard.

Run samples- continues to sample measurement screen, after which standards can no
longer be edited

* You can add, edit or delete a standard any time before the first sample measurement

Add standard

~  from standards measurement screen, tap E > [application name] Setup

—  tap the next empty Concentration field and enter the concentration value for the new
standard

— tap Done

Edit standard

— from standards measurement screen, tap E > [application name] Setup
—  tap the Concentration field and edit the concentrauon value

— tap Done

Delete standard

— from standards measurement screen, standard curve screen, or standards data table,
press and hold the row to show Standard Details box

il

— rtap

The standard no longer appears 1n the table on the measurement screen and 1ts
concentration value no longer appears on the setup screen

Note You can use this method to delete the reference measurement, however, a new

reference must be measured immediately afterwards
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* After the minimum number of standards has been measured for the selected curve type,
the message “Invalid Curve” changes to “Valid Curve ” (This occurs even when additional
standards have been defined but not yet measured ) If the “Invalid Curve” message
remains after all entered standards have been measured, try

—  selecting a different curve type

— remeasuring standards using the correct standard material

Valid Curve indicator This 1s only an indicator that the required minimum number of
potnts has been established for the selected curve type It does not validate the mtegrity of
the curve. For example, additional standards may be required to cover the expected assay
concentration range

To measure Protein BCA standards and samples

NOTICE

* Do not use a squurt or spray bottle on or near the instrument as liquids will flow into
the mstrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals. Fluonide 1ons will permanently
damage the quartz fiber optic cables

Before you begin...

Before taking pedestal measurements with the NanoDrop One 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 Protein BCA standards and samples
1 From the Home screen, select the Proteins tab and tap Protein BCA

2 Specify a curve type and number of replicates for each standaid and enter the
concentiaton of ecach standard.

Tip For this assay, we recommend setting Curve Type to “Linear”
P Y; g yp
3 Measure blank

—  pipette 2 pL DI H,O onto lower pedestal and lower arm, or mnsert DI H,O
blanking cuvette into cuvette holder
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94

Tip- If using a cuvette, make sure to align cuvette hght path with instrument light

path
— tap Blank and watt for measurement to complete
—  lift arm and clean both pedestals with new laboratory wipe, or remove cuvette
4 Measure reference standard

—  pipette 2 pL reference solution onto pedestal, or insert reference cuvette (reference
solution should contain none of the standard protein stock, see Working With
Standard Cunves for details)

—  lower arm to start measurement (or tap Measure if Auto-Measure 1s off)
—  lift arm and clean both pedestals with new wipe, or remove cuvette
— 1f Replicates setting 1s greater than 1, repeat measurement
5 Measure remaining standards
—  pipette 2 pL standard 1 onto pedestal, or insert standard 1 cuvette
— lower arm to start measurement (or tap Measure if Auto-Measure 1s off)
— Iiftarm and clean both pedestals with new wipe, or remove cuvette
— 1f Replicates setting 1s greater than 1, repeat measurement

—  repeat substeps above for each additional standard (when specified number of
standards and replicates have been measured, a message asks whether to load more
standards or begin measuring samples)

— 1f finished measuring standards, tap Done (swipe left to view standard curve)
6 Measure samples

—  pipette 2 pL sample 1 onto pedestal, or insert sample 1 cuvette

— lower arm o start measurement (or tap Measure if Auto-Measure s off)

— Dhftarm and clean both pedestals with new wipe, or remove cuvette

— 1f Replicates setting 1s greater than 1, repeat measurement
7 When you are finished measuring samples, tap End Experiment

8 Lift the arm and clean both pedestals with a new wipe, or remove the sample cuvette.

Related Topics

NanaDrop One User Guide
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» Measure a Micio-Volume Sample

> Measwic a Sample Using a Cuvette
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> Prepatc Samples and Blanks

> Basic Instiument Operations
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Protein BCA Reported Results

Protein BCA measurement screen {shown from Data Viewer)

For each measured sample and standard, this applicaton shows the visible absorbance
spectrum and a summary of the results The standard curve is also available by swiping left
from the measurement screen (or 1n the Data Viewer as shown below).

Menu of options, Protein Absorbance
tap to open concentration at 562 nm
[ Data Viewer
i) Tap row to
select sample
and update
spectrum, tap
. more rows 10
2 overlay up to five
2 spectra Press
g and hold

sample row to
view

{ measurement
A details

ProeinBCA I . “' . :»wdveleng{h(nm) . Drag tab

| - | S down/up to see
more/less
sample data

Pinch and zoom to adjustaxes, ~ Swipe screen left to
double-tap to reset view standard curve
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Measure Protein BCA

Note

* A baseline correction 1s performed at 750 nm (absorbance value at 750 nm 1s
subtracted from absorbance values at all wavelengths in sample spectrum)

« Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent

Protein BCA standard curve screen

The standard curve screen shows graphically the relationship berween the measured standards,
the calculated standard curve, and the measured absorbance and calculated concentration for
a selected sample A horizontal hine connects the sample absorbance value on the Y-axis to the
standard curve A vertical line connects that point to the sample concentration value on the
X-axis
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Measure Protein BCA

The R? value indicates how well the standard curve fits the standard data points (1 01sa
perfect fit, that 1s, all points lie exactly on the curve)

Menu of options, RZvalue (10 Protein concentration

tap to open Curve type equals perfect fit) for selected sample
Absorbance

at 562 nm

Protein
(mg/mi}

Tap row to
select sample
and update
| ‘ ¢ | graph, tap more
Selected =~ m | N || rows tooverlay
sample - . . A0 abs/conc lines
' “ ’ o || foruptofive
‘ : @ || samples Press
and hold
sample row for
measurement

R 7 i » e . | detalls
Pratein BCA o e ewdProin (ma/nil) . . - «

Red squares indicate White circles indicate
sample data points standard data points

__ 10mm Absorbance

Drag tab
down/up to see

Pinch and zoom to adjustaxes,  Page control, swipe screen left or more/less
double-tap to reset right to view next or previous screen sample data
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Protein BCA reported values

Measure Protein BCA

The 1muual screen that appears after each measurement and the standards screen (see previous
image) show a summary of the reported values To view all reported values, press and hold the
sample row. Here 15 an example

Sample Details

Sample Name

Created on

Protein (mg/mL)
A562

Baseline correction

Baseline correction
wavelength

Related Topics

Sampling Sample name,
method tap to edit
Pedestal
Sample 1]
9/20/2015 6 29 56 PM
2035
0356

75000 nm 004 absorbance

it

Baseline correction
absorbance

* Basic Instrument Operations

e Protein A280 Calculanions

Date/time
measured

Protein conc

Absorbance
at 562 nm

NanoDrop One User Guide 99



Measure Protein BCA

Settings for Protein BCA Measurements

To show the Protein BCA settings, from the Protein BCA measurement screen, tap ﬁ >
Protein BCA Setup.

Note You can edit the Curve Type setting when measuring standards by changing the list
box at the top of the application measurement screen. You can edit the concentration

value for a standard from the application setup screen After the first sample measurement,
these settings cannot be changed

Setting Description

Curve Type Speaify type of equation used to create standard curve from standard concentration values

Available options-

—  Linear- Draws the linear least squares line through all measured standards (requires
reference measurement and at least one standard)

— Interpolation Draws a series of straight lines to connect all measured standards
{requires reference measurement and at least one standard)

an 2nd

order polynomial Draws the 2°¢ order least squares polynomial using all
measured standards (requires reference measurement and at least two standards)

31‘(1 3rd

order polynomial. Draws the 3™ order least squares polynomual using all

measured standards (requires reference measurement and at least three standards)

Replicates Enter number of measurements of the reference or the same standard or sample that are

averaged together to produce 1ts associated concentration value

Note Replicates settng cannot be changed after the first standard has been measured

Standards Enter actual concentration value of each standard

Note Concentration values can be entered in any order but the standards must be measured
in the order they were entered

100

Related Topics

» Instrument Scrungs

NanoDrop One User Guide Thermo Scientific



T
%&@ g*%
(»

v —— - o e LTINS SR

Measure Protein Bradford

Measures total protein

concentration of unpurified protein
samples using a Coomassie Blue dye
colorimetric detection reagent

Measure Total Protein
Reported Results
Settings

Detection Limits

Measure Total Protein Concentration

Thermo Scientific

The Protein Bradford assay uses Coomassie Blue dye as a colorimetric detectuon reagent to
determine total protetn concentration 1n unpurified protein samples This application 1s
useful for measuring dilute protein solutions that requure lower detection sensitvity or
proteins 1n the presence of components that exhibit significant absorbance between 200 nm
and 280 nm, which rules out direct protein measurements at 280 nm or 205 nm This
application measures absorbance at 595 nm and uses a standard curve to calculate protein
concentration See Working with Standard Curves for more information A single-point
baseline correcuon 1s applied

Theory of Protein Bradford assay

The Protein Bradford assay uses the protein-induced absorbance shift of Coomassie Blue dye
to determune total protein concentration The bound protein-dye complex 1s measured at
595 nm and baseline-corrected using the absorbance value at 750 nm Pre-formulated kits of
stabilized reagent mixture containing Coomasste Blue dye, alcohol, and surfactant are
available from us or a local distributor
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Measure Protein Bradford

To maximize reliability with the Protetn Bradford assay

¢ Work quickly and do not allow prepared standards or samples to sit longer than
necessary Coomassie dye-dye and Coomassie dye-protein aggregates can form
paruculates with increasing development time, resulting in significant fluctuations in
absorbance readings

* Measure standards and samples in triplicate using a new aliquot for each measurement
For pedestal measurements, the total analyte (protein-dye) signal at 595 nm 1s hmited to
~0-0 150A due to the pedestal’s 1 0 mm pathlength, the Coomasste dye concentraton,
and the acidic pH

Note If you have a NanoDrop One® model instrument, using the cuvette option will
result 1n a higher absorbance signal

Protein assay kits and protocols

Please refer to the NanoDrop webstte for up-to-date kits and protocols for the

NanoDrop One mnstruments Follow the assay kit manufacturer’s recommendations for all
standards and samples (unknowns) Ensure each s subjected to the same uming and
temperature throughout the assay

Protein standards for generating a standard curve may also be provided by the kit
manufacturer Since the NanoDrop One pedestals can measure higher protein concentrations
than traditional cuvette-based spectrophotometers, you may need to supply your own protein
standards at higher concentrations than provided by the manufacturer For example,
additional standards may be required to ensure the standard curve covers the dynamic range
of the assay and the expected range of the unknown samples

To measure Protein Bradford standards and samples

NOTICE

* Do not use a squurt or spray botte on or near the 1nstrument 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

102 NanoDrop One User Guide Thermo Scientrfic



Thermo Scientific

Measure Protein Bradford

Before you begin...

Before taking pedestal measurements wich the NanoDrop One instrument, hift the instrument
arm and clean the upper and lower pedestals At a minimum, wipe the pedestals with a new

laboratory wipe For more informauon, see Cleaning the Pedestals

< To measure Protein Bradford standards and samples
1. From the Home screen, select the Proteins tab and tap Protein Bradford.

2 Speafy a curve type and number of 1eplicates for each standaid and enter the
concentration of cach standard

Tip For this assay, set Curve Type to “2nd Order Polynomual” and Replicates to 3

3 Measure blank

— pipette 2 pL. DI H,O onto lower pedestal and lower arm, or insert DI H,O
blanking cuvette 1nto cuvette holder

NanoDrap One User Guide
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Measure Proten Bradford

104

Tip If using a cuvette, make sure to align cuvetee light path with instrument hght

path
— tap Blank and wait for measurement to complete

— lift arm and clean both pedestals with new laboratory wipe, or remove cuvette

4 Measure reference standard

- pipette 2 pL reference solution onto pedestal, or insert reference cuvette (reference
solution should contain none of the standard protein stock, see Woiking With
Standard Curves for details)

— lower arm to start measurement (or tap Measure if Auto-Measure 1s off)

—  lift arm and clean both pedestals with new wipe, or remove cuvette

if Replicates setting 1s greater than 1, repeat measurement

5 Measure remaining standards
—  pipette 2 pL standard 1 onto pedestal, or insert standard 1 cuvette
—  lower arm to start measurement (or tap Measure if Auto-Measure 15 off)
—  lift arm and clean both pedestals with new wipe, or remove cuvette
— 1f Replicates setting 1s greater than 1, repeat measurement

—  repeat substeps above for each additional standard (when specified number of
standards and replicates have been measured, a message asks whether to load more
standards or begin measuring samples)

|

if finished measuring standards, tap Done (swipe left to view standard curve)
6 Measure samples

— pipette 2 pL sample 1 onto pedestal, or insert sample 1 cuvette

—  lower arm to start measurement (or tap Measure 1f Auto-Measure 1s off)

—  hftarm and clean both pedestals with new wipe, or remove cuverte

— 1f Replicates setting 1s greater than 1, repeat measurement
7 When you are finished measuring samples, tap End Experiment

8 Lift the arm and clean both pedestals with a new wipe, or remove the sample cuvette

Related Topics

= Working with standard curves

o Best pracuces for protein measuiements

NanoDrop One User Guide

* Measuie a Micro-Volume Sample
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Measure Protein Bradford
» Mcasure a Sample Using a Cuverre
p g

* DPrepare Samples and Blanks

° Basic Instrument Operations
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Measure Protein Bradford

Protein Bradford Reported Results

Protein Bradford measurement screen (shown from Data Viewer)

For each measured sample and standard, this application shows the visible absorbance
spectrum and a summary of the results The standard curve 1s also available by swiping left
from the measurement screen (or 1n the Data Viewer as shown below)

Menu of options, Protein Absorbance
tap to open concentration at 595 nm

Protein AB9S

(mg/mL)
1 1.950 0704 -1 Taprowto
select sample
. 82
: 2054 0828 and update

1.875 0.762

spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to
view

0 da measurement

= P T ; details

Protein Bradford . . .. “Wav'eléngth(nm) .

IOmrﬁ Absorbance

‘Drag tab

down/up to see
Pinch and zoom to adjust axes, ~ Swipe screen left to mare/less
double-tap to reset view standard curve sample data
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Measure Protein Bradford

Note

* A baseline correction 1s performed at 750 nm (absorbance value at 750 nm 1s
subtracted from absorbance values at all wavelengths in sample spectrum)

* Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent.

Protein Bradford standard curve screen

The standard curve screen shows graphically the relationship between the measured standards,
the calculated standard curve, and the measured absorbance and calculated concentration for
a selected sample A horizontal line connects the sample absorbance value on the Y-axis to the
standard curve A vertical line connects that point to the sample concentration value on the
X-axis

The R? value indicates how well the standard curve fits the standard data points (1.0 1s a
perfect fit, that 1s, all points lie exactly on the curve)
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Measure Protein Bradford

Menu of options, RZ value (10 Protein concentration
tap to open Curve type equals perfect fit) for selected sample

Absorbance
at 595 nm

Curve type: 2nd order polynomial R2 Value: 1.000 # (f;’ Sfi'fl) A595

o L 1.950 0704 -1 Tap row 10
Fuy . select sample
o : 2054 0.828 and update

1.875 graph, tap more
rows to overlay
abs/conc lines
for up to five
samples Press
and hold
sample row for
measurement

detalls

10mm Absorbance

v 0 . 8 :
Protein Bradford , ‘ N . seadoein(mom).

White circles indicate
standard data points

W

Red squares indicate ‘Drag tab

sample data points

down/up to see
Pinch and zoom to adjust axes, ~ Page control, swipe screen left or more/less
double-tap to reset right to view next or previous screen sample data

Note

* A baseline correction 1s performed at 750 nm (absorbance value at 750 nm 1s
subtracted from absorbance values at all wavelengths in sample spectrum)

* Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent

Protein Bradford reported values

The inital screen that appears after each measurement and the standards screen (see previous
image) show a summary of the reported values To view all reported values, press and hold the
sample row Here 1s an example
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Measure Protein Bradford

Sampling Sample name,

method tap to edit
Sample Details Pedestal
Sample Name Custom 2, 1 Date/time
Created on 9/15/2015 2 52 08 PM ——— neasured
Protein (mg/mL) 4065 Protein conc
A595 1672 Absorbance
Baseline correction 750 00 nm 001 absorbance at 595 nm

Baseline correction Baseline correction
wavelength absorbance
Related Topics

* Faample standard cune
o Basic Instument Operatons

o Protein A280 Calculauons

Settings for Protein Bradford Measurements

To show the Protein Bradford settings, from the Protein Bradford measurement screen, tap

E > Protein Bradford Setup.

Note You can edit the Curve Type setting when measuring standards by changing the list
box at the top of the application measurement screen You can edit the concentration

value for a standard from the application setup screen After the first sample measurement,
these settings cannot be changed
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Measure Protein Bradford

Setting Description

Curve Type Specify type of equation used to create standard curve from standard concentration values
Available options

~ Linear Draws the linear least squares line through all measured standards (requires
reference measurement and at least one standard)

— Interpolation Draws a sertes of straight lines to connect all measured standards
(requures reference measurement and at least one standard)

— 27 order polynomial Draws the 24 order least squares polynomial using all
measured standards (requires reference measurement and at least two standards)

— 3 order polynomial Draws the 3* order least squares polynomial using all
measured standards (requires reference measurement and at least three standards)

Replicates Enter number of measurements of the reference or the same standard or sample that are
averaged together to produce its associated concentration value

Note Replicates setting cannot be changed after the first standard has been measured

Standards Enter actual concentration value of each standard

Note Concentration values can be entered 1n any order but the standards must be measured
in the order they were entered

Related Topics

e Insciument Setangs
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Measure Protein Lowry

Measures total protein
concentration of unpurified protein
samples using a Folin-Ciocalteu
colorimetric detection reagent
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e
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Measure Total Protein
Reported Results
Settings

Detection Limits

Measure Total Protein Concentration

Thermo Scientific

The Protein Lowry assay uses Folin-Crocalteu as a colorimetric detection reagent to determine
total protein concentratton in unpurified protein samples This application 1s an alternanve to
the other colorimetric applications for measuring dilute protein solutions or proteins in the
presence of components that exhibit significant absorbance between 200 nm and 280 nm
This application measures absorbance at 650 nm and uses a standard curve to calculate
protetn concentration See Woiking with Standaid Curves for more information A
single-point baseline correction 1s applied

Theory of Protein Lowry assay

The Protein Lowry assay involves the reaction of protein with cupric sulfate 1n alkaline
solution, resulting 1n the formaton of tetradentate copper-protein complexes The
Folin-Ciocalteu reagent 15 effectively reduced in proportion to the chelated copper-complexes
The water-soluble blue reaction product 1s measured at 650 nm and baseline-corrected using
the absorbance value at 405 nm Pre-formulated kits of Folin-Crocalteu reagent and CuSOy
are available from us or a local distributor
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Measure Protein Lowry

Protein assay kits and protocols

Follow the assay kit manufacturer’s recommendations for all standards and samples
(unknowns) Ensure each 1s subjected to the same uming and temperature throughout the
assay

To measure Protein Lowry standards and samples

nz

" NOTICE

*» Do not use a squirt or spray bottle on or near the instrument as hiquuds will flow 1nto
the instrument and may cause permanent damage.

* Do not use hydrofluoric acid (HF) on the pedestals Fluoride 1ons will permanently
damage the quartz fiber optic cables

Before you begin...

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

< To measure Protein Lowry standards and samples

1 From the Home screen, select the Proteins tab and tap Protein Lowry

2 Specify a curve type and number of replicates fo1 cach standard and enter the
concentration of each standard

Tip For this assay, we recommend setting Curve Type to “2nd Order Polynomtal ”

3 Measure blank

—  pipette 2 pl. DI H,O onto lower pedestal and lower arm, or insert DI H,O
blanking cuvette into cuvette holder
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Measure Protein Lowry

Tip If using a cuvette, make sure to align cuvetee light path with instrument highe

path
tap Blank and wait for measurement to complete

lift arm and clean both pedestals with new laboratory wipe, or remove cuvette

4 Measure reference standard

pipette 2 pL reference solution onto pedestal, or msert reference cuvette (reference
solution should contain none of the standard protein stock, see Woiking With
Standard Curves for details)

lower arm to start measurement (or tap Measure if Auto-Measure 1s off)
lift arm and clean both pedestals with new wipe, or remove cuvette

if Replicates setting 1s greater than 1, repeat measurement

5 Measure rematning standards

pipette 2 pL standard 1 onto pedestal, or insert standard 1 cuvette
lower arm to start measurement (or tap Measure 1f Auto-Measure 1s off)
lift arm and clean both pedestals with new wipe, or remove cuvette

if Replicates setting 1s greater than 1, repeat measurement

repeat substeps above for each additional standard (when specified number of
standards and replicates have been measured, a message asks whether to load more
standards or begin measuring samples)

if finished measuring standards, tap Done (swipe left to view standard curve)

6 Measure samples

|

prpette 2 pL sample 1 onto pedestal, or insert sample 1 cuvette
lower arm to start measurement {or tap Measure if Auto-Measure is off)
lift arm and clean both pedestals with new wipe, or remove cuvette

if Replicates setting 1s greater than 1, repeat measurement

7. When you are finished measuring samples, tap End Experiment

8 Lift the arm and clean both pedestals with a new wipe, or remove the sample cuvette.

Related Topics

e Working with standaid curves

e Best practices for protein measuements

® Measuic a Micro-Volume Sample

Thermo Scientific
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Measure Protemn Lawry

* Measure a Sample Using a Cuvette
» Prepare Samples and Blanks

* Basic Inscrument Opelacons

Protein Lowry Reported Results

Protein Lowry measurement screen {shown from Data Viewer)

For each measured sample and standard, this application shows the visible absorbance
spectrum and a summary of the results The standard curve 1s also available by swiping left
from the measurement screen {or 1n the Data Viewer as shown below)

Menu of options, Protein Absorbance

tap to open concentration at 650 nm
Protemn
(mg/mL)
Tap row to
select sample
and update

spectrum, tap
more rows 1o
overlay up to five
spectra Press
and hold
sample row to
view

| . _ . measurement
. o i o ed 0 w8 details
Proteinlowry ... | msee. | Waelengi(nm) ‘

Pinch and zoom to adjust axes, ~ Swipe screen left to Drag tab down/up to

double-tap to reset view standard curve see more/less sample data
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Measure Protein Lowry

Note

* A baseline correction 1s performed at 405 nm (absorbance value at 405 nm 1s
subtracted from absorbance values at all wavelengths 1n sample spectrum)

* Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent

Protein Lowry standard curve screen

The standard curve screen shows graphically the relationship between the measured standards,
the calculated standard curve, and the measured absorbance and calculated concentration for
a selected sample A horizontal line connects the sample absorbance value on the Y-axis to the
standard curve A vertical line connects that point to the sample concentration value on the
X-axis

The R? value indicates how well the standard curve fits the standard data points (1 0 1s 2
perfect fit, that is, all points lie exactly on the curve).
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Measure Protein Lowry

Menu of options, RZvalue (10 Protein concentration
tap to open Curve type equals perfect fit) for selected sample
Absorbance
at 650 nm
‘Cvae‘type: Linear 'VBZVVal‘ue: 0998 (:";;i"‘l)
. . . Tap row to
. , ? select sample
tadene =~ 0 | ond update
o ' ' L . ‘ ¢ ||| | graph, tap more
gl | ‘ L . rows to overlay
& | Selected | N abs/conc lines
é sample ‘ o | foruptofive
=l ’ ‘ . . | samples Press
and hold
sample row for
measurement
. e | detalls
Proteinfowry . L sspdeihmgmy . '*Egg
Red squares indicate White circles indicate p
Drag tab
sample data points standard data points
down/up to see
Pinch and zoom to adjust axes, ~ Page control, swipe screen left or more/less
double-tap to reset right to view next or previous screen sample data
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Protein Lowry reported values

Measure Protein Lowry

The 1nital screen that appears after each measurement and the standards screen (see previous
image) show a summary of the reported values To view all reported values, press and hold the

sample row Here 1s an example

Sample Details

Sample Name

Created on

Protein (mg/mL)
AB50

Baseline correction

Sampling Sample name,
method tap to edit
Pedestal

Sample 1

8/26/20151 19 36 PM

5717

2934
40500 nm 002 absorbance

Baseline correction
wavelength

Related Topics

- |
Baseline correction
absorbance

e Example standard curve

° Basic Insuument Operations

Date/time
measured

Protein conc

Absorbance
at 650 nm
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Measure Protein Lowry

Settings for Protein Lowry Measurements

To show the Protein Lowry settings, from the Protein Lowry measurement screen, tap ﬁ >
Protein Lowry Setup.

Note You can edit the Curve Type setting when measuring standards by changing the list
box at the top of the application measurement screen. You can edit the concentration
value for a standard from the application setup screen After the first sample measurement,
these settings cannot be changed

Setting Description

Curve Type Specify type of equation used to create standard curve from standard concentration values
Available options

— Linear Draws the linear least squares line through all measured standards (requires
reference measurement and at least one standard)

— Interpolation Draws a sertes of straight lines to connect all measured standards
(requures reference measurement and at least one standard)

— 2% order polynomial Draws the 274 order least squares polynomual using all
measured standards (requires reference measurement and at least ewo standards)

~ 3" order polynomial Draws the 3 order least squares polynomial using all
measured standards (requires reference measurement and at least three standards)

Replicates Enter number of measurements of the reference or the same standard or sample that are
averaged together to produce 1ts associated concentration value

Note Replicates setting cannot be changed after the first standard has been measured

Standards Enter actual concentration value of each standard

Note Concentration values can be entered 1n any order but the standards must be measured
in the order they were entered

Related Topics

* Insuument Serungs
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Measure Protein Pierce 660

Measures total protein
concentration of unpurified protein
samples using a proprietary
colorimetric detection reagent

Measure Total Protein

Reported Results

Settings

Detection Limits

Measure Total Protein Concentration

Thermo Scientific

The Protein Pierce 660 assay uses a proprietary protein binding material as a colonmetrnic
detection reagent to determine total protein concentration 1n unpurified protein samples
This application is swtable for protein solutions that contain high concentratons of
detergents, reducing agents and other commonly used reagents The Pierce 660 application
measures absorbance at 660 nm and uses a standard curve to calculate protein concentration
(see Working with Standaird Cutves for more information) A single-point baseline correcrion

1s applied

Theory of Protein Pierce 660 assay

The Protein Prerce 660 assay is based on the binding of a proprietary dye-metal complex to
protein in acidic conditions that causes a shift in the dye’s absorption maximum, which 1s
measured at 660 nm The dye-metal complex 1s reddish-brown and changes to green upon
protein binding The color change 1s produced by deprotonation of the dye at low pH
facilitated by interactions with positively charged amino acid groups in proteins The dye
interacts mainly with basic residues in proteins such as histdine, arginine and lysine and to a
lesser extent tyrosine, tryptophan and phenylalanine The reaction product 1s measured at
660 nm and baseline-corrected using the absorbance value at 750 nm
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Measure Protein Pierce 660

The color produced in the assay 1s stable and increases 1n proportion to a broad range of
increasing protein concentrations An optional Jonic Detergent Compatibility Reagent
(IDCR) may be added to the assay reagent to increase compatbility with high amounts of
1onic detergents, including Laemmli SDS sample buffer with bromophenol blue The IDCR
dissolves completely by thorough muxing and has no effect on the assay. Pre-formulated kits of
the protein binding material are available from us or a local distributor For information about
IDCR, refer to the kit manufacturer

Protein assay kits and protocols

Please refer to the NanoDrop webstte for up-to-date kits and protocols for the

NanoDrop One mstruments Follow the assay kit manufacturer’s recommendations for all
standards and samples (unknowns) Ensure each 1s subjected to the same tuming and
temperature throughout the assay

Protein standards for generating a standard curve may also be provided by the kit
manufacturer Since the NanoDrop One pedestals can measure higher protein concentrations
than traditional cuvette-based spectrophotometers, you may need to supply your own protein
standards at higher concentrations than provided by the manufacturer For example,
additional standards may be required to ensure the standard curve covers the dynamic range
of the assay and the expected range of the unknown samples

To measure Protein Pierce 660 standards and samples

NOTICE

* Do not use a squurt or spray bottle on or near the instrument as liquids will flow into
the mstrument and may cause permanent damage

* Do not use hydrofluoric actd (HF) on the pedestals Fluoride 10ns will permanently
damage the quartz fiber opuic cables

Before you begin...

Before taking pedestal measurements with the NanoDrop One instrument, hift the mstrument
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
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Measure Protein Prerce 660

% To measure Protein Pierce 660 standards and samples
1. From the Home screen, select the Proteins tab and then tap Protein Pierce 660

2 Specify a cuive type and number of 1eplicates for each standard and enter the
concentiation of cach standard.

Tip For thus assay, we recommend setting Curve Type to “Linear”
3 Measure blank:

—  Pipette 2 pL reference solution onto lower pedestal and lower arm, or insert
reference solution blanking cuvette 1nto cuvette holder (reference solution should
contain none of the standard protein stock, see Woiking With Standaid Curves for
details)
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Measure Protein Pierce 660

122

Tip If using a cuvette, make sure to align cuvette light path with instrument light

path
—  tap Blank and wait for measurement to complete
—  liftarm and clean both pedestals with new laboratory wipe, or remove cuvette
4 Measure reference standard

— prpette 2 pL reference solution onto pedestal, or insert reference cuvette (reference
solution should contain none of the standard protein stock, see Working Wich
Standard Curves for details)

— lower arm to start measurement (or tap Measure if Auto-Measure 1s off)
—  liftarm and clean both pedestals with new wipe, or remove cuvette

1f Replicates setting 1s greater than 1, repeat measurement

5 Measure remaiming standards:
—~  piperte 2 pl standard 1 onto pedestal, or msert standard 1 cuvette
— lower arm to start measurement (or tap Measure 1f Auto-Measure 1s off)
— Iiftarm and clean both pedestals with new wipe, or remove cuvette
— 1f Replicates setting 1s greater than 1, repeat measurement

—  repeat substeps above for each additional standard (when specified number of
standards and replicates have been measured, a message asks whether to load more
standards or begin measuring samples)

if finished measuring standards, tap Done (swipe left to view standard curve)
6 Measure samples

— pipette 2 uL sample 1 onto pedestal, or insert sample 1 cuvette

—  lower arm to start measurement (or tap Measure if Auto-Measure 1s off)

- lift arm and clean both pedestals with new wipe, or remove cuvette

{

if Replicates setting 1s greater than 1, repeat measurement
7 When you are finished measuring samples, tap End Experiment

8 Lift the arm and clean both pedestals with a new wipe, or remove the sample cuverte

Related Topics

NanoDrop One User Guide

e Working with standard curves
* Best pracuces for protein measurements

° Measuie a Micro-Volume Samplc

Thermo Scientific



Measure Protein Pierce 660

» Measurc a Sample Using a Cuverte
 Prepare Samples and Blanks

* Bastc Instrument Operatons
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Measure Protetn Pierce 660

Protein Pierce 660 Reported Results

Protein Pierce 660 measurement screen (shown from Data
Viewer)
For each measured sample and standard, this application shows the visible absorbance

spectrum and a summary of the results. The standard curve 1s also available by swiping left
from the measurement screen (or 1n the Data Viewer as shown below)

Menu of options, Protein Absorbance
tap to open concentration at 660 nm

2Q DataViewer:

Protein
(mg/mL) AG60

5.296 1424 -1 Tap row to

I select sample
and update
spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to
view

1.248 0.309

10mm Absorbance

measurement
550 . g0 200 ‘ 750\ details
Protein Pierce 660nm ‘ . . . | Wavelength (nm)
Pinch and zoom to adjustaxes,  Swipe screen left to Drag tab down/up to see
double-tap to reset view standard curve more/less sample data

Note

* A baseline correction 1s performed at 750 nm (absorbance value at 750 nm 15
subtracted from absorbance values at all wavelengths in sample spectrum)

* Micro-volume absorbance measurements and measurements taken with nonstandard
cuvettes are normalized to a 10 0 mm pathlength equivalent
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Protein Pierce 660 standard curve screen

The standard curve screen shows graphically the relationship between the measured standards,
the calculared standard curve, and the measured absorbance and calculated concentration for
a selected sample A horizontal line connects the sample absorbance value on the Y-axis to the
standard curve A vertical line connects that point to the sample concentration value on the
K-axis

The R? value indicates how well the standard curve fits the standard data pomnts (1 01sa
perfect fit, that 1s, all points lie exactly on the curve)

Menu of options, RZ value (10 Protein concentration

tap to open Curve type equals perfect fit) for selected sample
Absorbance

at 660 nm

Protein
{mg/mL) ABE0

5.296 1424 —1 Taprowto

select sample
and update
graph, tap more
rows to overlay
abs/conc lines
for up to five
samples Press
and hold
sample row for
measurement
detalls

1.248 0.309

10mm Absorbance

25
» & 0 oFrotein

Red squares indicate White circles indicate
sample data points standard data points

{ Drag tab
down/up to see

Pinch and zoom to adjustaxes,  Page control, swipe screen left or more/less
double-tap to reset right to view next or previous screen sample data
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Protein Pierce 660 reported values

The iniual screen that appears after each measurement and the standards screen (see previous
1mage) show a summary of the reported values To view all reported values, press and hold the
sample row Here 1s an example

Sampling Sample name,

method tap to edit
Sample Details Pedestal
Sample Name sample 3 Date/time
Created on 8/27/201511 38 45 AM— Measured
Protein (mg/mL) 12346 Protein conc
AB60 3367 Absorbance
Baseline correction 75000 nm 001 absorbance at 660 nm

o
Baseline correction Baseline correction
wavelength absorbance
Related Topics

= Example standard curve

» Basic Insuument Operations
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Settings for Protein Pierce 660 Measurements

To show the Protein Pierce 660 settings, from the Protein Prerce 660 measurement screen, tap
ﬁ > Protein Pierce 660 Setup.

Note You can edit the Curve Type setting when measuring standards by changing the list
box at the top of the application measurement screen You can edit the concentration
value for a standard from the application setup screen After the first sample measurement,
these settings cannot be changed

Setting Description

Curve Type Specify type of equation used to create standard curve from standard concentration values
Available options

—  Linear: Draws the linear least squares line through all measured standards (requires
reference measurement and ar least one standard)

— Interpolation Draws a series of straight lines to connect all measured standards
(requures reference measurement and at least one standard)

21’1d. 2nd

order polynomial: Draws the 2"¢ order least squares polynomual using all

measured standards (requires reference measurement and at least two standards)
3" order polynomial Draws the 3" order least squares polynomual using all
measured standards (requires reference measurement and at least three standards)

Replicates Enter number of measurements of the reference or the same standard or sample that are
averaged together to produce 1ts associated concentration value

Note Replicates setting cannot be changed after the first standard has been measured

Standards Enter actual concentration value of each standard

Note Concentration values can be entered 1n any order but the standards must be measured
1n the order 1n which they were entered

If you also want to enter previously measured absorbance values for the standards, select this

check box

@ Absorbance data for standards can be
erther measured or entered manually
Uncheck this box to measure
absorbance data Check the box to
manually enter the absorbance values

and then enter absorbance values for all the standards

Related Topics
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* Insuument Sectings
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Measure 0D600

Measures the concentration of
microbsal cell cultures in solution by
measuring scattered light at 600 nm.
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Measure 0D600

Use the OD600 application to monitor the growth rate of bacterial or other microbial cell
cultures by measuring the optical density (absorbance) of the culture 1n growth media at
600 nm The Beer-Lambert equation and a user-entered conversion factor are used to
correlate absorbance with concentration Reported concentration values can be used to
identfy the phase of cultured cell populations, e g , log or exponential and stationary

The ODG600 application reports cell concentration in cells/mL A single-point absorbance
correction can be used This application does not requure a standard curve

‘Note Due to the amount of scattered Iigl:xt present 1n this assay, absorbance readmgsﬁ are
typically very low.

Theory of 0D600 application

The OD600 application measures light transmission and uses that value to calculate
absorbance In spectroscopy, transmitted light 1s defined as any light that 1s not absorbed by,
reflected from and scattered off a sample
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130

In the case of living cells, most of the incident light 1s transmutted through the sample racher
than scattered, reflected or absorbed The amount of scattered light 1s low and can vary from
instrument to tnstrument As a result, calculated absorbance readings are typically very low

The calculated absorbance values are used to determine the density of cells 1n solution 1n
cells/mL The physical concepts and formulas that relate optical properties of Living cells to
concentration include

* Cells, which have a different index of refraction from the surrounding medium, randomly

reflect and scatter light out of the incident light path The amount of scattering 1s
proportional to the density of cells 1n the sample

The Beer’s Law equation 1s used to relate absorbance to concentration See Calculanions
for OD600 Measurements for derails

For cuvette reading with the NanoDrop One instrument, accurate absorbance readings
are typically in the range between 0 04 A and 1.5 A Serial dilutions of the sample are
usually needed to bring the absorbance readings within this range

* All measurements should be made on the same type of spectrophotometer and method

(1e, pedestal vs cuvette) as the amount of scattered light captured varies based on the
optical configuration When using a different spectrophotometer or method, calculate
and apply a conversion factor to the reported results For example, to compare OD
readings using the pedestal vs. a cuvette, a conversion factor can be calculated as follows

Conversion factor = Cuvette OD/Pedestal OD

Best practices for ODG00 measurements

* Ensure the sample 1s within the mstrument’s absoibance detection imis

* Blank with the growth or culture media the cells of mterest are suspended in

* Run a blanking cycle to assess the absorbance contribution of your medsa solution. If the

NanoDrop One User Guide

media solution exhibits strong absorbance at or near the analysts wavelength (600 nm),
you may need to choose a different media solution or application. See Choosing and
Measuring a Blank for more information

Make dilutions as necessary to ensure sample cultures do not exceed the linear dynamic
range of the assay before the culture reaches the stationary phase The linear range
depends largely on optical configuration and, therefore, differs for pedestal and cuverte
measurements To determine the linear range

—  Measure a sertes of dilutions using a young overnight culture (~16 hrs) of the
mucrobial strain

—  Graph the OD600 measurements against the didution factor

Thermo Scientific



Measure 0D600

The upper detection limit 1s the measured OD600 value at which there ceases to be a
linear correlation between dilution factors and OD600 readings.

* Mix samples gently but thoroughly immediately before taking an aliquot for
measurement

s For micro-volume measurements

I

Ensure pedestal surfaces are properly cleancd and conditioned

Avoid introducing bubbles when mixing and pipetting

1

Start the measurement promptly to avoid settling or evaporation

i

Follow best pracuces for micio-volume measwements

i

~  Use 2 pL. sample volume. See Recommended Sample Volumes for more information

!

For dilute samples that exhibit low absorbance at 600 nm, use an alternative
wavelength such as 400 nm to measure absorbance, or use cuvettes instead of
micro-volume measurements

¢ For cuvette measurements (NanoDrop One® instruments only)
—  Use clean plastc, glass or quartz cuvettes
—  Follow best practices for cuvette measurements

~ Do not use the automatic sturing feature for this assay

To measure 0D600 samples

NOTICE

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

* Do not use hydrofluoric acd (HF) on the pedestals Fluoride ions will permanently
damage the quartz fiber optic cables

Before you begin...

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

To measure an 0D600 sample

From the Home screen, select the ODG600 tab and tap ODG0O

Specify the cell number comversion factor and a sccond monitored wavelength or
absorbance correction if desired

Pipette 2 pL blanking solution (1 e, the media solution the cells of interest are
suspended ) onto the lower pedestal and lower the arm, or insert the blanking cuvette
into the cuvette holder

Tip If using a cuvette, make sure to align the cuvette light path with the mstrument

light path
Tap Blank and wait for the measurement to complete

Tip If Auto-Blank 1s On, the blank measurement starts automatically after you lower
the arm (This option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new laboratory wipe, or remove the
blanking cuvette

. Pipette 2 pL sample solution onto the pedestal and lower the arm, or insert the sample

cuvette 1nto the cuvette holder

Start the sample measurement

—  Pedestal If Auto-Measure 1s On, lower arm, if Auto-Measure 1s off, lower arm and
tap Measure

—  Cuvette. Tap Measure

When the sample measurement 1s completed, the spectrum and reported values are
displayed (see the next section)

When you are finished measuring samples, tap End Experiment

Lift the arm and clean both pedestals with a new wipe, or remove the sample cuvette

Related Topics

* Measure a Micio-Volume Sample

* Measwe a Sample Using a Cuvetwe

e
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Prepate Samples and Blanks

Basic Instiument Operations
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0D600 Reported Results

0D600 measurement screen {shown from Data Viewer)

For each measured sample, this application shows the absorbance spectrum and a summary of
the results Here 1s an example

Menu of options, Correctedabsorbance  Absorbance  Additional  Corrected
tap to open at 600 nm correction _wavelength  absorbance

at additional
wavelength
[
# A600  Correction A AN
3 063 000 600 063 18PTOWI0

select sample
062 0.00 600 062 | and pdate

059 0.00 600 059 §| Spectrum,tap
more rows to

overlay up to five
spectra Press
and hold
sample row to
view

7 measurement
Wavelength (nm) b details

6 057 000 600 057

10mm Absorbance

450 L 650 700

Drag tab

down/up to see
Pinch and zoom to adjustaxes,  Swipe screen left to view table more/less
double-tap to reset with more measurement results sample data

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10.0 mm pathlength equivalent
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0DG00 reported values

The initial screen that appears after each measurement (see previous 1mage) shows a summary
of the reported values To view all reported values, press and hold the sample row Here 1s an
example

Apphcation  Sampling Sample name,
method tap to edit

|

Sample Details OD600  Pedestal

Sample Name Sample 7 Date/tlme
Created on 10/15/2015 8 43 59 PM—————— Measured
AB00 057 Corrected abs
Absorbance correction 000 at 600 nm
Additional monitored 600 nm - /-\bsorbance
wavelength (A)
Abs(Wavelength) 057 correction
Factor (10°) 100 _ Additional
Cells/mi (108 057 wavelength
@ Corrected
absorbance
Cell culture concentration Factor at addrtional
(A600 * Factor) wavelength

Related Topics

° Basic Instrument Opcerations

o OD600 Calculations

Settings for 0D600 Measurements

To show the QD600 settings, from the ODG600 measurement screen, tap
@ > OD600 Setup.
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Setting Available Options Description

Absorbance correction  Absorbance value User-defined absorbance correction Enter absorbance correction
between 0 and 300 A for displayed spectrum This can be useful, for example, to
correct baseline offset caused by any difference between the
media solution used to blank the instrument and media used to
suspend the cell culture sample, and because scattered light
generally produces an offset

Absorbance correction value 1s subtracted from absorbance values
at all wavelengths 1n sample spectrum (All displayed absorbance
values are corrected values )
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Setting Available Options

Addiuonal monitored  Any wavelength between

wavelength (A) 250 nm and 700 nm

Description

User-defined wavelength Enter an addiuonal wavelength to
measure if desired (useful for dilute samples that exhibit low
absorbance at 600 nm)

If an alternative wavelength 1s specified, use this equation to
calculate cell concentration

¢ = A0 * factor(y
where

¢ = analyte concentration 1n cells/mL

A(A) = UV-visible absorbance at specified wavelength m
absorbance units (A)

factor(A) = 1/(8(A) * b) 1n mL/cell-cm
where

£(\) = molar absorption coefficient (or extinction
coefficient) at specified wavelength

b = pathlength in cm (1 0 cm for the NanoDrop One

instruments)

Cell number Any number

converston factor (108)

User-defined factor Generally accepted factor for measured cell
type, or one derived empurically using a solution of study cells at
known concentration using the same media

Default value 1s 1x108 which 1s the generally accepted factor for
most bacterial cell suspenstons such as E colt

Tip The factor 1s wavelength specific for each cell type and can
be affected by the type of media used for the measurements
Ideally, the factor should be determined empirically using a
solution of the study cells at a known concentration using the
same media

136

Related Topics

* Instument Setrtings

NanoDrop One User Guide

Thermo Screntific



Calculations for 0D600 Measurements

Similar to the nucleic acid applications, the QD600
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 ODB0OC application offers a user-specified factor, to
be used in conjunction with Beer's Law to calculate
sample concentration If the factor is known, enter the
factor Otherwise, use 1x108, which 1s the generally
accepted factor for most bacteral cell suspenstons such
ask coh

Calculated cell concentrations are based on the
absorbance value at 600 nm, the entered factor and the
sample pathlength A single-point absorbance correction
may be applied

Thermo Scientific

Measure 00600

Measured Values
AG00 absorbance

Note For micro-volume absorbance measurements and measurements
taken with nonstandard (other than 10 mm) cuvertes, the spectra are
normalized to a 10 mm pathlength equivalent

* Cell culture absorbance values are measured at 600 nm using the
normalized spectrum. If no Absorbance Correction is specified, this 1s
the reported AG00 value and the value used to calculate cell
concentration

¢ Ifan Absorbance Cottection 1s specified, the normalized and
(absorbance) corrected absorbance value at 600 nm 1s reported and
used to calculate cell concentration

A(\) absorbance

* Normalized and (absorbance) corrected (if used) absorbance value at
any spectfied Additional Monitored Wavelength (A 1s also reported

Sample Pathlength

* For micro-volume measurements, the software selects the optimal
pathlength (between 1 0 mm and 0 03 mm) based on sample
absorbance at the analysis wavelength

* For cuverte measurements, pathlength is determined by the cuvette
Pathlength setting 1n the software (see General Seetings)

* Dusplayed spectra and absorbance values are normalized to a 10 mm
pathlength equivalent

Reported Values

Cell concentration. Reported 1n cells/mL Calculations are based on
Beer-Lambert equation using corrected AG00 absorbance value.
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Runs a custom measurement

method created using

NanoDrop One Viewer software. a0 L L
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Measure using a Custom Method

Use the Custom application to run a user-defined method created using the NanoDrop One
Viewer software running on a personal computer For more information, see Cieate Custom

Method

To load a custom method

Thermo Scientific

Custom methods can only be created on a personal computer running the NanoDrop One
Viewer software If you want to run a custom method and store the measurement results on
the instrument, the method must also reside on the instrument (This 1s the only way to run a
custom method 1f your instrument 1s not connected to the computer with an Ethernet cable
or through a wireless network )

Note If the computer is connected to the instrument with an Ethernet cable or through a
wireless network, custom methods can reside on the computer and the measurement
results will be stored in that computer’s database For more information, see “Set Up
Ethernet Connection” or “Set Up Wi-Fr Connections” 1n Set Up the Insuument
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Load custom methods onto the instrument

1 Export the method from the personal computer and copy the method file to the root of a
portable USB device such as a memory stick

Method files have a “ method” filename extension
2 Connect the USB device to one of the USB poits on the instrument
3 From the Home screen, select the Custom tab and tap Custom

4 Use the list box at the top of the screen to indicate the USB port used

5. Tap Load Method

A message box shows the NanoDrop One methods available on the selected USB device

Load Method

Green Dye General Use test - 2 method

6 Tap one or more method names in the Load Method box to select the methods to load

7 Tap Load
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To measure using a custom method

NOTICE

* Do not use a squurt or spray bottle on or near the instrument as liquids will flow into
the mstrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals. Fluoride 10ns will permanently
damage the quartz fiber optic cables

Before you begin...

Before taking pedestal measurements with the NanoDrop One 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

RS

* To measure a sample using a custom method

1 Make sure the method resides 1n same location as the database where you want to store
the measurement results (see To Load a Custom Method for details)

2 From the Home screen, select the Custom tab and tap Custom.

If the instrument has a working Ethernet or wireless connection to a remote personal
computer (PC), the Dara Storage message box appears

Data Storage

Current connection
Local

Please select a location to store your data

> o LN ? i 7
[ U I 4 BN TR WL FE N SN SCING v S Tuend o Yo
T A S T T A N T T A

~  To run a custom method that is loaded on the instrument and store all subsequently
acquired measurement results in the database on the nstrument, set Data Storage to
Local (see example above)

— To run a custom method that resides on a personal computer connected to the
instrument with an Ethernet cable and store all subsequently acquired measurement
results 1n the database on that computer, set Data Storage to Direct-Connect PC (see
“Set Up Ethernet Connection” 1n Set Up the Instrument for more information)

~ To run a custom method that resides on a personal computer connected to the
instrument through a wireless network and store all subsequently acquired
measurement results in the database on that computer, set Dara Storage to the
computer’s assigned name (sec “Set Up Wi-F1 Connections” 1 Ser Up the
Instrument for more information)
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After you tap OK, the Custom Setup box (local or remote) 1s displayed

Select method Method details
Method hame Green Dye General Use test
Description Measure wavelengths 260nm
416nm 627nm
Measurment Visible range 190 nm - 840 nm

Analysis wavelength 627 nm

-~ ' ~ .

~  If Data Storage 1s set to Local (see the previous step), Custom Setup shows only
custom methods that reside on the mstrument (see fo Load a Custom Method for
more information)

~  If Data Storage 1s set to Direct-Connect PC (Ethernet) or a specific computer name
(wireless), Custom Setup shows only custom methods that reside on the wired
(Ethernet) or specified (wireless) computer (see Create Custom Mcthod for more
information)

3 In the Select Method box, tap to select the method to run.

@ customsetp Select USE drive

Select method Method details
Method name Green Dye General Use test
Description Measure wavelengths 260nm
416nm 627nm
Measurment Visible range 190 nm - 840 nm

Analysis wavelength 627 nm

Result name Concentration [U

Baseline correction 750 nm

Autornated pathlength OFF

User defined factor U

Molecular weight 0 Atomic mass units (amu)

Onvemntime fme analitmia Rlana

PN

m

Information about the selected method appears in the Method Details box
4 Tap Run Method

5 Follow the on-screen instructions to measure a sample
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Related Topics
° Measuie a Mico-Volume Sample
» Measurc a Sample Using a Cuvette
» Cieate Custom Method
» Ser Up the Instrument

» Export Custom Method

Delete Custom Method

—  From Home screen, select Custom tab and tap Custom

—  In Select Method box, tap to select method to delete
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Custom Method Reported Resuits

Custom method measurement screen (shown from Data Viewer)

For each measured sample, this application shows the absorbance spectrum and a summary of

the results. Here 1s an example

Menu of options, Analyte
tap to open concentration

Concentration 1U

2.2735

o

10mm Absorbance

.

. 200 300 . . 700 800 ‘

Green Dye General Use test e ‘ ... .. Wavelength (nm)
Pinch and zoom to Swipe screen left to
adjust axes, view table with more
double-tap to reset measurement results

Tap row to
select sample
and update
spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to
view
measurement
details

ﬁ Drag tab
down/up to see
more/less
sample data

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10 0 mm pathlength equivalent
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Custom method reported values

The iniual screen that appears after each measurement (see previous image) shows a summary
of the reported values To view all reported values, press and hold the sample row. Here 1s an
example

Method Sampling  Sample name,
name method tap to edit

| |

Sample Details Green Dye General Use test Pedestal

Sample Name Sample 2‘ Date/txme
Created on 9/22/2015 6 41 24 PM —— Measured
Concentration 45208 1U Analyte
Analysis wavelength 627 nm ] concentration
Factor 11U
Baseline correction 750 nm 000 absorbance | .. Method
Formula results AB27 45210D detatls

A260 2927 0D

A416 29770D N

s A, A I, ATN A e

Related Topics

= Basic Insuument Operatons
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Measure UV-Vis

Measures the absorbance of any
sample at up to 40 wavelengths
across the ultra-violet (UV) and
visible reglons of the spectrum

Measure UV-Vis
Reported Results
Settings

Detection Limits

Measure UV-Vis

The UV-Vis application allows the instrument to funcrion as a conventional
spectrophotometer Sample absorbance 1s displayed on the screen from 190 nm to 850 nm
Up to 40 wavelengths can be designated for absorbance monitoring and inclusion 1n the

report Automatic pathlength adjustment and a single-point baseline correction can also be
used

To make UV-Vis measurements

NOTICE

* Do not use a squirt or spray bottle on or near the instrument as Liquids will flow 1nto
the instrument and may cause permanent damage

* Do not use hydrofluoric acid (HF) on the pedestals Fluoride ions will permanently
damage the quartz fiber opuc cables.
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148

Before you begin...

Before taking pedestal measurements with the NanoDrop One instrument, lift the instrument
arm and clean the upper and lower pedestals At a mummum, wipe the pedestals with a new

laboratory wipe For more information, see Cleaning the Pedestals

0
g

NanaoDrop One User Guide

To measure a sample using the UV-Vis application
From the Home screen, select the Custom tab and tap UV-Vis

Specaify up to 40 wavelengths to monitor (or you can specify them later if desired) and
whether automared pathlength adjustment and baseline cosrection will be used

Pipette 1-2 pL blanking solution onto the lower pedestal and lower the arm, or insert
the blanking cuvette into the cuvette holder

Tip If using a cuvette, make sure to align the cuvette hight path with the instrument

Light path
Tap Blank and wait for the measurement to complete

Tip If Auto-Blank s On, the blank measurement starts automatically after you lower
the arm (Thus option 1s not available for cuvette measurements )

Lift the arm and clean both pedestals with a new laboratory wipe, or remove the
blanking cuvette

Pipette 1-2 pL sample solution onto the pedestal and lower the arm, or insert the
sample cuvette into the cuvette holder

Start the sample measurement

—  Pedestal If Auto-Measwe 1s On, lower arm, if Auto-Measure 1s off, lower arm and
tap Measure

~  Cuvette Tap Measure.

‘When the sample measurement 1s completed, the spectrum and reported values are
displayed (see the next section)

When you are finished measuring samples, tap End Experiment

Lift the arm and clean both pedestals with a new wipe, or remove the sample cuvette
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Measure UV-Vis

Best practices for UV-Vis measurements

Ensure the sample absorbance 1s within the instrument’s absoibance detection himies

Blank with the same buffer solution used to resuspend the analyte of 1nterest The
blanking solution should be a similar pH and 1onic strength as the analyte solution

Run a blanking cvcle to assess the absorbance contribution of your buffer solution If the
buffer exhibuts strong absorbance at or near an analysis wavelength, you may need to
choose a different buffer or application See Choosing and Measuring a Blank for more
information.

For micro-volume measurements
—  Ensure pedestal surfaces are properly cleaned and conditioned

—  Ensure samples are homogeneous before taking a measurement Avoid introducing
bubbles when muxing and pipetting

—  Follow best practices for micro-volume measutements

— Usea 1-2 pL sample volume See Recommended Sample Volumes for more
information.

For cuvette measurements (NanoDrop One® instruments only), use compauble cuvettes
and follow best practices for cuvette measurements

Related Topics

Measwic a Micro-Volume Sample

Measure a Sample Using a Cunvette

Best Pracuces for Micro-Volume Measuiements
Best Practices for Cuvette Measuiements
Prepatc Samples and Blanks

Basic Insttument Operanons
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UV-Vis Reported Results

UV-Vis measurement screen

For each measured sample, this applicauon shows the absorbance spectrum and a summary of
the results Here 1s an example

Menu of options,  Sample name, Absorbance at user- Tap to edit  Absorbance at user-
tap to open tap to edit defined wavelength 1 defined wavelength 2
(450 nm) (623 nm)

I Tap to edit
' M= Tap to add

450 v

Tap row to
select sample
and update
spectrum, tap
more rows to
overlay up to five
spectra Press
and hold
sample row to
VIeW

3.01 5.45 o

measurement
Wavelength (nm)
i details
Drag tab
Pinch and zoom to Swipe screen left to Tap to end down/up to see
adjust axes, view table with more experiment and more/less
double-tap to reset measurement results export data sample data

Note Micro-volume absorbance measurements and measurements taken with
nonstandard cuvettes are normalized to a 10.0 mm pathlength equivalent
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UV-Vis reported values

The 1n1tial screen that appears after each measurement (see previous tmage) shows a summary
of the reported values To view all reported values, press and hold the sample row Here s an
example

Application ~ Sampling Sample name,
method tap to edit

Sample Details  UV-Vis Pedestal

Sample Name Sample 1 — Date/time
Created on 11/22/2015 7 05 23 PM ——o— MEasured
Automated pathlength ON Automated
Baseline correction —— 750 nm (00 absorbance Dath]engfh
s 450 nm 301 absorbance settmg
Paase o 623 nm 645 absorbance — Baseline
e J— 635nm 649 absorbance — correction
absorbance
5 o|— Absorbance at
450 nm
User-defined Baseline correction Absorbance —— Absorbance at
wavelengths  wavelength at 635 nm 623 nm

Note Scroll up to display absorbance values for any additional user-defined wavelengths

Related Topics

> Basic Instument Operations

Thermo Scientific NanoDrop One User Guide 151



Measure UV-Vis

Settings for UV-Vis Measurements

To show the UV-Vis settings, from the UV-Vis measurement screen, tap ﬁ > UV-Vis

Setup.
Setting Available Options
Monitored Enter up to 40
wavelengths wavelengths between

190 nm and 850 nm

Description

User-defined wavelengths to be measured and reported at run
time Absorbance values for the first three entered wavelengths
are displayed in the measuiement screen To see absorbance
values for 8 monitored wavelengths, swipe left in the
measurement screen to show the Data table. To see all monitored
wavelengths, press and hold a sample row to show the Sample
Derails screen (scroll up to display absorbance values for any
additional user-defined wavelengths)

Note If Baseline Correction 1s selected, all displayed absorbance
values are the corrected values

Automated Pathlength  On or Off

(affects pedestal

measurements only)

Optional automated pathlength selection Allows the software
to use the optimal (shorter) pedestal pathlength for high
concentration samples to help prevent detector saturation (see
Detection Limits for details)

* When selected, the shorter pathlength 1s used when any
wavelength between 220 nm and 850 nm has 10 mm
equivalent absorbance value of 12 5 or higher For
wavelengths between 190 nm and 219 nm the change to the
shorter pathlength occurs when any wavelength 1n this range
has a2 10 mm equvalent absorbance value of 10 or hugher

* When deselected, the pedestal pathlength 1s restricted to
10 mm across all wavelengths

Note- In either case, displayed absorbance values have been
normalized to a 10 mm pathlength equivalent

Baseline Correction On or off

Enter baseline correction
wavelength 1n nm or use

default value (750 nm)

Optional user-defined baseline correction Can be used to
correct for any offset caused by light scattering particulates by
subtractung measured absorbance at specified baseline correction
wavelength from absorbance values at all wavelengths in sample
spectrum As a result, absorbance of sample spectrum 1s zero at
specified baseline correction wavelength
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Related Topics

* Instrument Setuings
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Measure Kinetics

Make ume-based kinetic

measurements using the cuvette
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Detection Limits

Measure Kinetics

The NanoDrop One® model instrument can be used to make time-based kinetic
measurements on samples in cuvettes Up to 3 wavelengths between 190 nm and 850 nm can
be designated for continuous absorbance monitoring at user-defined 1ntervals 1n up to

5 stages Cuvette measurements offer an extended lower detection limit and an optional 37 °C
heater and micro-stirrer

Note The instrument arm can be up during cuvette measurements, which allows you to
add reagents to the sample solution 1f destred

To make kinetic measurements

NOTICE

* To prevent damage from spills, keep containers of liquids away from the instrument

» Do not use a squurt or spray bottle on or near the insorument as hiquids will flow into
the instrument and may cause permanent damage.
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To measure a sample using the Kinetics application

1 From the mstrument Home screen, select the Kinetics tab and tap the Kinetics icon

The Kinetics Setup screen s displayed If one or more kinetic methods exist 1n the
currently selected Data Storage Location, they will be listed 1n the Select Method box A
description of the selected method appears 1n the Method Details box

Select method e l\ﬂﬁ_efhﬂod»demtiadlwlf,me e
Test1 Method name Test3
Test2 Description
Measurement range UV range 190 nm - 350 nm
Wavelengths to 250nm 260 nm 325nm
monitor

Number of stages 2

Time unit Time {seconds)
Interval
Delay time #Intervals  Duration
. - @@%ﬁ?gﬁ%’@ﬁ;ﬂ
i 514100
Stage 1 000 2.00 2 § %@iﬁ‘i}s&%@\a
Staae 2 KON 100 o iladoow

2 Select a method

* sclect an existing method by tapping the method name 1n the Select Method box

* create a new method by tapping Create Method, specifying the method settings
and choosing Save Method

* «ditan exssung method by tapping the method name and choosing Edit Method

Specify any cuvette options such as heating or surring by tapping > Settings (sce

General setungs for detals)

Note If your cuvette pathlength is not 10 mm, specify the correct pathlength in
General Setungs.

Tap Run Method
Measure a blank

~  Fill clean, dry cuvette with enough blanking solution to cover instrument optical
path

—  Lift instrument arm and insert blanking cuvette 1nto cuvette holder, making sure to
align light path of cuvette with light path of instrument

— Tap Blank

Thermo Scientific
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Measure Kinetics

If Heat Cuvette to 37 °C is selected 1n General Settings, a message tells you the
current temperature and waits for the heater to reach the target temperature before
starting the measurements

Cuvette Heater Status

Heating In progress To override the wait
and start the blank
Current t t 36 9°C
srrent emperatute ;J measurement

Target temperature { 37°C lmmedlately, tap
Blank Now

— Wit for blank measurement to complete and then remove cuvette
Note- The heater target temperature is not adjustable
6 Measure a sample:
—  Fill clean, dry cuvette with enough sample solution to cover oprical path
— Insert sample cuvette into cuvette holder, making sure to align light paths
—  Tap Measure

If Heat Cuvette to 37 °C is selected in General Sctungs, a message tells you the
current temperature and waits for the heater to reach the target temperature before
starting the measurements

Note You may add reagents to the sample solution at any ume during the
measurement

Use the Pause button at the bottom of the measurement screen to pause the
experiment (if you need to end the experiment early, tap Stop)

—  Woait for all measurement stages to complete

—  Remove cuvette and clean 1t according to manufacturer specifications

Results for each measurement 1n each interval are displayed in real ume When all stages
are completed, the spectia and 1eported valucs for the entire experiment are displayed

7 When you are finished reviewing the data, tap End Experiment Each saved experiment
contains one complete set of kinetic measurements based on the selected method

Related Topics

° Measuic a Sample Using a Cuvetee
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o Bust Practices for Cuvette Mcasurements
> Prepare Samples and Blanks

» Basic Instrument Operations

Create Kinetics Method

Kinetics methods can be created and run only on the NanoDrop One instrument However,
once the method 1s created, 1t can be saved 1n the NanoDrop One database on the local
strument, or in the NanoDrop Viewer database on a connected PC To create a new kinetics

method.
—  from Home screen, tap Kinetics tab > Kinetics application

— tap Create Method (the method settings are displayed with Name and Range tab
selected)

Stages and Intervals

Method name Test ,s
Description
Measurement range Wavelengths to momtor
3V UV range (190 nm - 350 nm) ftem . Y{avf‘f"g’f‘\("m) )
o e
7J Visible range (350 nm - 840 nm) 1 «étgf;lié’i ‘f\?' ”guﬁ‘} P b

=% UV-Vis range (190 nm - 840 nm) 2 O AR £

RN 25 %
shasah iy ﬁ&*- iy
¢ gnl o d s WX

i ,m oy 8k
B
(fmxzo $ia

e
i

(%% Custom range nm to nm 3

3

o W

— enter Method Name and Description (if desired), select Measurement range and
specify up to three Wavelengths to monitor
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~  tap Stages and Intervals tab (the stages and intervals settngs are displayed)

Kmetxcs Setup

Name and Range

Number of stages D e Timeuit 7 3 L
EA R R S tgmé;gaagm;%sﬁ 12 s ik

Delay Interval tme  # Intervals  Duration

Stage 1 0, 3 3 ggw ) i .
Stge2 0 2 1
o ‘x T : -

Stage 3 » 5ﬁ B 5 2 ix\%l @ b1 . 20

— select Number of stages and Time unit {(minutes or seconds)

~  for each stage, specify # intervals, Interval times and any Delays between stages

The colored rows and boxes at the right visually represent the specified stages The
colored rows show the start and end times for each stage, the colored boxes
correspond with the specified delay and number of intervals for each stage

—  to save the method and return to the Kinetics menu, tap Save Method

Note The method 1s saved 1n the currently selected Data Storage Location (local
instrument or a connected PC)

—  to run the method, tap Run Method

Related Topics
o bdit Kinetics Method

Edit Kinetics Method

Kinetics methods can be edited only on the NanoDrop One instrument To edit an existung
kinetics method

—  if the instrument has a connected PC (Ethernet or Wi-Fi), make sure Data Storage 1s
set to the correct location for the kinetics method you want to edit
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from Home screen, tap Kinetics tab > Kinetics application

select a method by tapping the method name 1n the Select Method box
tap Edit Method

edit method settings as desired

tap Save Method to save your changes

tap Run Method to run the updated method

Related Topics

o Cieare Kinetic Method

NanoDrop One User Guide
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Kinetics Reported Results

Absorbance measurement screen

The absorbance measurement screen appears immediarely after you tap Measure 1n the
kinetics experiment Thi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>