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Section 1- Overview

1. Overview

Instrument Description

The Thermo Scientific NanoDrop 8000 Spectrophotometer is a full-
spectrum (220-750nm) instrument that accurately measures up to 8
individual 1 ul samples in one measurement cycle. The software allows
the user to measure samples using either the full 8-position mode or a
convenient single sample mode.

The NanoDrop 8000 utilizes the same patented sample retention
technology employed on all NanoDrop™ instruments. The surface
retention system holds the sample in place eliminating the need for
cumbersome cuvettes and other sample containment devices. Clean-up
is accomplished in seconds. In addition, the NanoDrop 8000 has the
capability to measure highly concentrated samples without dilution (50X
higher concentration than the samples measured by a standard cuvette
spectrophotometer).

Applications

UV/VIS spectrophotometry is simple for samples as small as 1 ul using
the NanoDrop 8000 Spectrophotometer. The small sample requirement
and ease of use make the NanoDrop 8000 Spectrophotometer ideally
suited for measuring:

¢ Nucleic acid concentration and purity of nucleic acid samples up to
3700 ng/ul (dsDNA) without dilution

o Fluorescent dye labeling density of nucleic acid microarray samples

o Purified protein analysis (A280 nm) up to 100 mg/ml (BSA)

Expanded spectrum measurement and quantitation of fluorescent

dye labeled proteins, conjugates, and metalloproteins

Bradford Assay analysis of protein

BCA Assay analysis of protein

Lowry Assay analysis of protein

Pierce Protein 660 nm analysis

Cell density measurements

General UV-Vis spectrophotometry

Custom methods
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Section 1- Overview

Operation
Up to eight 1 ul samples are pipetted onto the sample pedestal using a
low volume multi-channel pipettor.

Each position is actually the end of a fiber optic cable (the receiving
fibers). A second set of fiber optic cables (the source fibers) are brought
into contact with the liquid samples causing the liquid to bridge the gaps
between the fiber optic ends. The pathlengths are automatically
controlled to Imm and 0.2 mm paths. Readings are acquired through
sequential measurement across the 8 positions. A pulsed xenon flash
lamp provides the light source and a spectrometer utilizing a linear CCD
array is used to analyze the light that passes through the samples. The
instrument is controlled by PC based software, and the data is logged in
an archive file on the PC.

The NanoDrop 8000 is designed only for indoor use under the following
conditions:

e Temperature: 40-100°F (4.4-37.8°C)
e Humidity: 10-90%
Safety

The NanoDrop 8000 is supplied with a 12V power supply. Use only the
power supply provided with the instrument. The unit also comes with a
grounded power cord. Plug this cord into a properly grounded outlet. Use
of the instrument in a manner not specified by the manufacturer may
impair the protection provided by the supplied power cord and power

supply.

The power supply can remain plugged into the NanoDrop 8000 while
the instrument is not in use. When the instrument is plugged in but not in
use, the power consumption is ~5 W and the flash lamp is not
energized. The instrument does not utilize a power switch. It is
recommended that the instrument not be positioned in a way that makes
it difficult to unplug the power supply from the unit or the wall.
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Section 1- Overview

WEEE Compliance

This product is required to comply with the European Union’s Waste
Electrical & Electronic Equipment (WEEE) Directive 2002/96/EC. If
compliance is required, the instrument is marked with the following
symbol:

B

We have contracted with one or more recycling/disposal companies in
each EU Member State, and this product should be disposed of or
recycled through them. Further information regarding our compliance
with these directives, the recyclers in your country, and information on
our products which may assist the detection of substances subject to
the RoHS Directive are available at www.thermo.com/WEEEROHS.

Patents
The sample retention technology used in the NanoDrop 8000 is covered
under US patents 6,628,382 and 6,809,826. Other patents are pending.
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Section 2- Initial Set-up

2. Initial Set Up

Computer Requirements

The operating software will only run on an IBM compatible PC meeting
the below criteria. No Mac versions of the software are currently
available.

e Microsoft Windows 2000, XP, or Vista (32 bit) and Windows 7 (32
and 64 bit)

¢ Windows Vista has also been tested successfully with the software

e The operating software is not compatible with Windows NT, 95, 98 or

ME

800 MHz or higher processor

CD ROM drive

128 MB or more of RAM

100 MB of free hard disk space

Open USB port (the instrument can only be connected via the USB

port)

o Microsoft Excel or other spreadsheet program to manipulate
archived data (optional)

Unless otherwise specified, all screen shots have been generated using
the Windows XP operating software.

Software Installation
IMPORTANT - PLEASE READ BEFORE INSTALLING SOFTWARE!

Note 1: The system software must be loaded onto the PC before the
USB cable is connected.

Note 2: Uninstall all previous versions of NanoDrop 8000 software using
Add/Remove Programs BEFORE installing this version. Current
saved User Preferences will be preserved during the uninstall
process.

Note 3: Administrative privileges are required to install this software.

Note 4: All users of this software must have read and write access to the
folder C\ANANODROP DATA\ and all of its subfolders.

When attaching the USB cable, please wait at least 30 seconds for
the USB devices and internal drivers to be installed and recognized.
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Section 2- Initial Set-up

To properly install the operating software:

1. Close all programs and make sure that the USB cable is unplugged.

2. Insert the operating software CD in the CD drive of the PC. The

software installation menu should appear automatically. If software
menu does not appear, choose My Computer to view the contents of
the CD. Double click on the file named nd-8000...install.exe.

. After software installation, connect the USB cable to the instrument
and the computer. The Found New Hardware Wizard should start..
Windows XP SP2 operating system will ask to allow it to search the
internet for the proper software as shown - Select No, not this time.
For other Windows operating systems, follow the prompts for
automatic installation of the software.

. Installation will require two cycles through the Found New Hardware
Wizard, once for the NanoDrop 8000 Spectrophotometer and once
for two devices internal to the instrument. For the NanoDrop 8000 to

operate successfully a total of three USB devices need to install
although only two cycles through the hardware wizard will be
observed. To confirm installation, view the Windows Device Manager

as shown below:

g Computer Management (Local)
- ﬁ; System Tools
+ §|_I|] Event Viewer
+| g Shared Folders
+ g Local Users and Groups
+ @ Performance Logs and Alerts
'._&& Device Manager
= 3 Storage
+ = Removable Storage
3 Disk Defragmenter
o Disk Management
¥ *_} Services and Applications

Sl Y UswiLM-DALASH
+ 8 Batteries
+| (g Biometric
+ g Computer
+| g Disk drives
+- % Display adapters
4 DVD/CD-ROM drives
+- (&8 Human Interface Devices
+- i) IDE ATA/ATAPI controllers
+|-&5» IEEE 1394 Bus host controllers
+-%3 Keyboards

3

") Mice and other pointing devices

+ e Modems
+- & Monitors

ManoDrop Devices
LED Position Indicator 4+—
ND-8000 Peripheral Control Device *—

ND-8000 Spectrophotometer <+

+-H8 Network adapters

The NanoDrop 8000 Spectrophotometer should now be ready for
operation. If the software does not start properly, refer to the
Troubleshooting section for possible solutions.
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Configuring the System Font
The software is designed to look best with the MS Sans Serif font, 8
point. To check that the system font is set to the proper selection:

1. Open the Display Properties by right clicking on the desktop and
select Properties > Appearance. (Additional step for Windows XP:
click on the Advanced button).

2. From item list select icon.
3. Select the MS Sans Serif (western) font and select 8 point size.

4. Click OK.

Choosing an alternative font may result in some text being truncated in
the operating software window.

Software Upgrades
Periodic upgrades are made to the operating software and are available
for download. See our website for the latest available software version.

USB Flash Drive Port

Any standard PC USB flash drive may be used for exporting data. Note:
When using the User Preferences Module to set-up a default automatic
Export Report destination, keep in mind that the flash drive may not
always be assigned the same removable device designation.

Cable Connections

To make measurements with the instrument, connect the USB cable to
instrument and the PC, plug in the 12V power supply and connect to the
power input at the back of the instrument.

Note: The NanoDrop 8000 Spectrophotometer is supplied with a 12V
power supply. Use only the power supply provided with the kit. The unit
also comes with a grounded power cord. Plug this cord ONLY into a
properly grounded outlet. Use of the instrument in a manner not
specified by the manufacturer may impair the protection provided by the
supplied power cord and power supply.

The power supply can remain plugged into the NanoDrop 8000
Spectrophotometer while the instrument is not in use. When the
instrument is plugged in but not in use, the power consumption is ~3 W
and the flashlamp is not energized. Also, the instrument does not utilize
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Section 2- Initial Set-up

a power switch or give a visual indication of the operability of the 12V
power supply.

Note: It is recommended that the instrument not be positioned in a way
that makes it difficult to unplug the power supply from the unit or the wall.

Registering Your Instrument

Please register your product! We periodically update our software and
add new features free of charge. We would like to keep our user list
updated so that we may alert you to these updates. All information
supplied is completely confidential. You can register your instrument on
our website.

Lock Attachment Port
The NanoDrop 8000 is equipped with a lock slot that enables use of a
standard locking cable typically used to secure a laptop PC.
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3. General Operation

Loading samples on position A when
operating within the Single Sample
Mode.

Loading samples when operating
within the 8 Sample Mode.

1) Position the instrument at an angle for optimal use of the pipette
guide. With the sampling arm open, position the pipettor using the
guide as shown above. Dispense the samples onto the lower
measurement pedestal ensuring the samples “touch-off” (contact)
the lower pedestal. If the tips splay or skew when touching the
pedestal surfaces, please use an alternative brand or style with a
more rigid tip structure.

2) Carefully withdraw the pipettor before releasing the pipettor’s
dispensing mechanism. Visually verify all samples are correctly
transferred to their respective pedestals. If some samples have not
transferred adequately, it is recommended that the aliquots be wiped
away with a lab wipe and fresh aliquots of all eight samples be
reloaded to ensure consistent loading/measurement timing between
samples.

3) Close the sampling arm and initiate a
spectral measurement using the operating
software on the PC. The sample columns
are automatically drawn between the
upper and lower measurement pedestals
and the spectral measurement made.

4. When the measurement is complete, open the sampling arm and
wipe the samples from both the upper and lower pedestals using a soft
laboratory wipe.
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Section 3- General Operation

Cleaning the Sample Retention System

Wiping the sample from both the upper and lower pedestals upon
completion of each sample measurement is usually sufficient to prevent
sample carryover and avoid residue buildup. Although generally not
necessary, 2 ul water aliquots can be used to clean the measurement
surfaces after particularly high concentration samples to ensure no
residual sample is retained on either pedestal.

After measuring a large number of samples, it is recommended that the
areas around the upper and lower pedestals be cleaned thoroughly by
using a lab wipe dampened with dH,0. A final cleaning of all
measurement surfaces with de-ionized water is also recommended after
the user’s last measurement. Note: Do not use a squirt bottle to apply
de-ionized water.

Decontamination of Measurement Pedestals

If decontamination is necessary, a sanitizing solution, such as a 0.5%
solution of sodium hypochlorite (1:10 dilution of common commercial
bleach solution — freshly prepared), can be used to ensure that no
biologically active material is present on the measurement pedestals.
The metal fiber optic fittings are made from 303 stainless steel and are
resistant to most common laboratory solvents (see “Solvent
Compatibility” appendix).

It is recommended that a final cleaning using de-ionized water be made
if using a sanitizing solution on the measurement surfaces to ensure any
residual solution is removed. Note: Do not use a squirt bottle to apply
bleach or de-ionized water.

Rapid Reconditioning of the Sample Retention System

The Bradford reagent as well as other buffers containing surfactants may
“un-condition” the measurement pedestal surfaces so that the liquid
column does not form well with 1ul samples. Use the NanoDrop Pedestal
Reconditioning Compound (PR-1) as a rapid means of reconditioning the
pedestals when the surface properties have been compromised and
liquid columns break during measurement.

Sample Size Requirements
Although sample size is not critical, it is essential that the liquid column
be formed so that the gap between the upper and lower measurement
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Section 3- General Operation

pedestals is bridged with sample. Note: It is not necessary to have liquid
on all 8 positions to make a measurement.

Field experience indicates that the following volumes are sufficient to
ensure reproducibility:
e Agueous solutions of nucleic acids: 1 ul
o Purified protein: 2 ul
o Bradford, BCA, Lowry or Pierce Protein 660 nm Protein Assay: 2 ul
o Microbial cell suspensions: 1-2 ul

It is best to use a calibrated precision pipettor (0-2 ul) with low retention
precision tips to ensure that sufficient sample (1-2 ul) is used. Lower
precision pipettors (0-10 ul and larger) are not as good at delivering 1 ul
volumes to the measurement pedestal. If you are unsure about your
sample surface tension characteristics or pipettor accuracy, a 2 ul
sample is recommended.

Use an 8-channel pipettor with good fitting tips when loading multiple
samples to minimize evaporation due to delays in sample loading. If the
tips splay or skew when touching the pedestal surfaces, please use an
alternative brand or style with a more rigid tip structure. It is
recommended that spectrophotometric measurements be made
immediately after pipetting samples onto the pedestals as delays can
compromise accuracy.

Sample Carryover

Prevention of sample being retained on the NanoDrop 8000
Spectrophotometer’'s measurement pedestals is easily addressed.
Simple wiping of the upper and lower measurement pedestal with a dry
laboratory wipe is highly effective in eliminating carryover for samples
differing in concentration by as much as three orders of magnitude (see
our website for NanoDrop 1000 carryover data).

Sample Homogeneity

Sampling from non-homogeneous solutions — particularly when using
small volumes — can cause significant deviations in the data generated
using all measurement technologies including spectrophotometry.
Genomic DNA, lambda DNA and viscous solutions of other highly
concentrated nucleic acids are common examples known to the
molecular biologist. Proteins are subject to denaturation, precipitation,
and aggregation and therefore may require special handling to ensure
sample homogeneity.
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Section 3- General Operation

Effect of Evaporation and Solvents

Evaporation of the sample during the measurement cycle usually has
just a minimal effect on absorbance readings and may result in a 1-2%
increase in sample concentration. This can be observed in the field by
measuring the same sample successively over time. Highly volatile
solvents, such as hexane, will likely evaporate before the measurement
can be completed. Less volatile solvents such as DMSO can be used
successfully.

To minimize the effects of evaporation, t is recommended that an 8-
channel, low volume pipettor be used to simultaneously dispense
samples onto the measurement pedestals.

Sample Recovery

One of the advantages of the sample retention system is that samples
can be recovered from the upper and lower measurement pedestals by
extraction with a pipette.

3-4



Section 3- General Operation

Single vs 8 Sample Modes

The NanoDrop 8000 may be used in either a Single Sample or an 8
Sample mode. The 8 sample mode will appear as the default each time
the software is opened.

File Help

Lser Default v Exit

Standard Methods | User Methods | Toals & Caonfiguration

Single Sample O
8 Sample &

Protein

Pratein

. . Frateins &
Mucleic Acid Labels

A280 BCA
Pratein
Microdrrasy Eraatord
Unevis Frotein
Loy
Cell Pratein
Cultures Fierce B0 nm

Functions Common to Single and 8 Sample Modes

Module Startup

When a software module is opened, the first message seen will indicate
that the instrument motors are initializing. A second message will then
appear with instructions to load water aliquots to initialize the
spectrometer.

For best results, ensure measurement pedestal surfaces are clean
and load 2 ul of water onto each lower measurement pedestal. Lower
the arm and click OK. The message ‘Please wait - Initializing
Spectrometer’ will then appear. When this message disappears, the
instrument will be ready for use. All data taken will automatically be
logged in the appropriate archive file. Note: It is only necessary to load
water onto pedestal A when running the single sample mode.
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Section 3- General Operation

= Nucleic Acid EEE

File Edit Configuration r Help

|\ teasue | [ Blank || FRebiank | [ Recording | [ ShowRepan | User Default Date/Time | 9/2/2008 2:48 PM ‘
Plate ID Make new BLANK Measurement Iﬂ-
Sample Type DNASD v nm1|260 & Units| ng/ul v|

Blank (F2)

Before making a sample measurement, a blank must be measured and
stored. All eight positions are blanked with each blanking command
when using the 8 sample mode. Only position A is blanked for the single
position mode.

Note: When using the 8 Sample mode, the software initiates each blank
and measurement cycle on the first position to be read. The user will,
therefore, hear one less position increment than expected. After making
an initial blank measurement, a straight line will appear on the individual
graphs. Subsequent blanks will clear any sample spectrum and again
display straight baselines.

Blanking Cycle
For the most consistent results, it is best to begin any measurement
session with a blanking cycle.

1. Open the application software module.

2. Use an 8 channel pipettor to load an aliquot of the blank (the same
buffer, or solvent the unknown samples are in) onto each of the lower
measurement pedestals and then lower the sampling arm to the
‘down’ position.

3. Click on the Blank button. When the measurement is complete, wipe
the buffer from all pedestals.

4. Select All Active On and analyze a fresh aliquot of the blanking
solution on all pedestals using the Measure button (F1). The result
should be 8 spectra with relatively flat baselines near zero.

5. Wipe the blank from all upper and lower measurement pedestal
surfaces with a laboratory wipe and repeat the process until the
spectrum varies no more than +/- 0.005 A (1 mm path) from the
baseline. Note: The Nucleic Acid, A280 and Proteins & Labels
modules display the absorbance values normalized to a 10 mm path
so the effective variance should be +/- 0.05 abs from the baseline.

6. Reload the sample ID list before measuring samples if necessary by
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Section 3- General Operation

using the Configuration drop down box.

See “Blanking and Absorbance Calculations” in the appendix for more
information on blanking and absorbance calculations.

Measure (F1)

Each time a software module is opened (initiated), the Measure button is
inactive as noted by its “grayed-out” appearance. A blank must first be
measured before the Measure button will become active.

The Measure button is used to initiate the measurement sequence for all
samples (non-blanks). It is activated by depressing the F1 key or clicking
the Measure button. The Sample Position llluminator allows the user to
visualize the row of a standard 96-well micro titer plate that is to be
sampled for measurement and corresponds to the sample status color
coded guide on the screen. See the section on Sample ID file for more
information about the Sample Position llluminator. The entire
measurement cycle takes approximately 20 seconds (less time if fewer
than 8 positions are used.)

Re-blank (F3)

The Re-blanking option establishes a new reference (blank) that is used
for the absorbance calculations of subsequent samples. The Re-blank is
only applied to the specific samples selected and re-calculates the
concentration for those samples respectively. Although a new spectrum
will be displayed on graph and the previous samples data will be
recalculated and saved in the archive file, the recalculated data will not
be displayed in the current report.

See the “Blanking and Absorbance Calculations” appendix for more
information on absorbance calculations.

Start Report / Recording

All data is automatically archived. The user can log measurement results
in a active report table as the data is accumulating by using the Start
Report / Recording feature. The default setting has the Recording
feature activated for all modules. If Start Report is displayed, the
accumulating data will still be archived but will not be shown in the active
report.
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Show Report

Selecting this button will bring up the Report page, which is part of the
integrated Data Viewer software. A full description of the features and
options for the Report page can be found in the section on the Archived
Data and Data Viewer.

User
This field displays the name of the user account in use.

User Guidance Display Box
This field displays either instructions or measurement status information
as appropriate.

Units

A drop down box on the right side of the acquisition page allows the user
to define what units to utilize when displaying and archiving calculated
concentrations. Note: The data will be archived using the units chosen at
the time of the measurement. Although the concentrations may change
in the display as one selects different units from the drop-down, the
archived values will not change.

From the drop down box- select Edit List to bring up the following pop-up
box:

= Units List Editor K
Current Units List
Mew Units : 3' =
. L
Weight Based[] | o o
L |
Molarity Based[vl 4 Eﬁjm
* ug/
Scaling from gfL| 0.00E+0 * nhd
+ oyl
Delete Selected * mg/ml
* no/nl

Update Selected * noful il

Units with & diamaond symbol are protected 8 cannot
be deleted. Select and drag any unitto re-order the
units list.

MNOTE: the Mol. "Wt must be known for the sample

type being measured to convert between weight and
Molarit-based units.
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Enter in the name for the desired new units and include the appropriate
weight based or molarity (M) scaling. For those modules (methods) for
which a molecular weight value can be entered, the units selection
accommodate both weight and molarity based scaling options. A
molecular weight is required to convert between weight and molarity.

Sample ID

The Sample ID is highlighted for overtyping or barcode scanning. The
user may input a sample ID that will be used to identify the measurement
in a report print and in the archived data file. The sample ID entry is “key
focused”, meaning it is the default selection on the screen and should
have a flashing text cursor when the instrument is waiting to make a new
measurement. See the section on Sample ID List (plate) Format for
additional information regarding the entry of sample IDs.

Exit

This command closes all application modules and supporting options.
After clicking the Exit button, the user has 10 seconds to cancel the exit
command. If no action is taken within 10 seconds, the exit command is
carried out. Note: All measurement data is automatically saved to an
archive file and requires no user action.

3-9



Section 3- General Operation

Functions Specific to the Single Sample Mode

™ Mucleic Acid - Simple Samph:

File Edit Configuration Help
| (Meoswe | [Bionk_| [Feblonk ] [ Recoding | [ ShowFeper | User Detoult Dete/Time 87192009 402PM | [ Exn
Measuremeant complete.
Sempla I ONA sample @ Measuremant Rasults
Unts| ol ] |
Aczn| 0979 nm 1 sbs,| 1448 2507280 1.6
Samplo Type DAL v A2En] 1448 2605230 200 ngiul 7240 |
nml | 260 2 Croariey conrol Clear graph now -
Lagenad |
11.28
DMAsample§ A
10,00 - DMAsample 5 A
a0 ” 1 . D sampla 4 é
a0 OMA samplad
OMA sampli 2,
s DO sample 1

-
=]

&l

o
400 —}-
3.00 /"/ ' "\'

Anzobarce (10 mm)

20

- ‘
1.00- S \tik‘\'&

o

RAR v v | 1 V T v T ] | Il v |
220 230 240 250 260 270 2BO 290 300 210 320 3W 340 350
W avelength nm |

20,0 COHER 0 56

Load Next Sample ID (F7)

This button enables the user to automatically load the next sample ID
when utilizing an imported list (.txt file) of sample names. Note: This
button will only be displayed when a list of sample IDs has been loaded.

Legend

The most recent sample ID will be listed under the Legend heading on
the right side of the screen. When the Accumulate until clear overlay
control is selected, the most recent sample measured will be displayed at
the top of the list. Note: A maximum of 12 sample IDs will be displayed in
the list at any one time. When more than 12 samples are measured
without clearing the spectrum- the earliest sample IDs will be removed
from the legend list

Note: The Single Sample acquisition screen for each module is similar to

the one displayed above. Screen shots of the single sample mode will
not be presented for each application in section five.
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Functions Specific to the 8 Sample Mode

™ Hueli Acid £l
Fie  Edi  Conbouration Hodp
| [Measure | | Gienk || Redlank | [ Rocowing | [ ShowRepor | e Default Dete/Time | 8/9/2000 221 PM |
{! |
Etati I 175 el Musarsurirniond compliste pr— ]
Sample Type e - nenl | 260 & Units| gl
e W 01 || AN AD Sempkd] 1| mtabe e A2s| B8 ngful
Sample D | 440 gl A0 AMS | 2RWED| 18R e (AT 4406
Acwn (W] 4 1 | | \\ BI  Semghett| 1 | emlabe| 8856 a2 BB | oy
Semphe (D | =440 ngiul a0 475 | sz 1 mwem| 210 | [TA4EE
pwe [/ 1] 1 | [ TN C) ekt 1| mlabe| 870 AT BB | oy
Somple D | =440 g e A0 AT | 156 ;0| 217 4382
ety W] ll. 1 ‘_/ D3 Sempen| 1 rm1abs | 2781 A260) BRI agul
Sumple 0| 880 g/l N a0 47E | o0 Lo mavza| 218 4391
Aty [m] ] 1 \/ '~ EY skt T | mmlebe| 570 A B | oy
3 @ 3 IE 12 Somple I | =440 g/l ——— AZB| AT | iR 167 200230 214 4331
Ale@®aCCOOOOO0O0 MMIE | | FI3  Semplett| 1 | emlab| B7ES a0 mm |y
Sample |0 | 440 ngh . A0 4mE | goova0 186 ®020|_ 218
Hee@CoOOOQOOOo0O e nghd 4304
Cle®@O0000C00000 — -
D|eeBCO0000000 Acive (m] #] 1 s G3  Bampley[ | renlsbe | GO0 Ae260| 0.004 gl
El@@QO 00000000 S| “40mid A200] 4710 | mivmn| el 0| 219 ETES
Fle®e@CO0CO00000 T e T
= = z m 4 H3  Swmplen] 1 Tabe | REZ APED| BEND
c|e80000000000| . = o - e
LEL I fefelsieieiaielele] i A28 4TE | o0 1e w20 21 :
200 COS8 0378/

Sample Plate Map

The on-screen sample plate will be automatically populated if a Sample
ID file is imported. Alternately- the user may manually type in a Sample
ID or other identifying descriptor. The Sample Position Illuminator allows
the user to visualize the row of a standard 96-well micro titer plate that is
to be sampled for measurement. This lighted guide corresponds to the
sample status color code displayed on the software screen and the
pattern of illumination is determined by plate configuration at set up.

Status
The Status button will turn green during a measurement cycle.

Indicates number of replicates Indicates actual number of

specified in plate set-up. replicate measurements made Lt

Protein A-280

File Edit Configuration ! Help

:
{[Mosswe | [ Blank ][Retlenk] [Recorsing [ ShowRepart ] user \Qmau\t Dete/Time | 8/15/2008 G.EEAb\

Plate ID Measurement complete.
Sample Type [ 1ABS = 1 mgimb 1+ 1280 3 Units| mo/ml ¥
Active LA ] f Al
O | Sorple [ 2 | omilabs| 1016 IR S
SamplelD [ ten | A200 1016 10.16
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#and Sample #

The # indicator to the left of the spectra indicates the number of
replicates originally called for when sample names were entered in
manually or by loading a plate file. The Sample # located to the right of
the spectrum is activated when a sample measurement is being
recorded. It indicates the replicate number of the last sample processed
for a particular well and increments with each successive measurement.

Expanded Sample Spectrum View

The user may display an expanded view of a single spectrum by clicking
on the spectrum of interest. This view will display one movable cursor
with the respective nm and absorbance reported in the boxes at the
bottom of the screen. Note: Data is archived as the measurement is
made. Changing the cursor position after the data is archived will not
change the data files. Moving the cursor via the expanded view will not
change the selected wavelength positions on the main acquisition page.

1 0me)

Standard Curves

A standard curve is required every time a BCA, Lowry, Bradford or
Pierce 660 nm assay is run. Although curves can be saved and
reloaded in the NanoDrop 8000 software, it is recommended that the
user follow manufacturers’ guidelines and generate new standard curves
if appropriate. Both single and multi-point standard curve generation is
incorporated into the software. A standard curve can be developed
using a reference (assay reagent only — no protein) and a single replicate
of one standard. There is no set order in which standards must be run.
The multi-point standard curve generator allows a maximum of 5
replicates for each of 7 different standards.
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The following box will appear after the module initialization is complete:

= Choose Standards Source

Standards are required. Choose the Standard Curve source

MNew Standards

Load Standard
Measurements

Curve

Cancel

The user may load a previously saved standard curve or generate a new
curve. Selecting the New Standards Measurements button will bring up
the dialogue box on the left, below:

Measurements Table Diouble Chck on &y row 10 change the concantration or doloe replicates.

| Exandard maiml [AvoAbs | Abs 1 | Abs 2 | Abs 3 | Abs 4 | Abs S
Do wou want to load the :‘"" E :‘ L'Ie'ef"ji Htu
concentrations and curve type far o o
: Actve [B] C-Standed? | 2000
generating a standard curve from & Acive W] D-Swedwds | 3000
previously saved standard curve file? Active W] E-Stendarad | 4500
Acive W] F-Stenderds | 6000
Yes knctve G- Standard &
mectve| | H-Standard 7

Clicking on the Yes button will allow the user to import just the Standard
series without the respective measured values (See image on the right,
above). This option is very useful when running a routine series of
standards.

The Standards menu drop down may also be used to load a previously
saved curve, generate a new standard curve, or view the current
standard curve. See the respective protein assay section for additional
details.

Additional features

User Manual

The User Manual is accessible from the Main Menu and from the Help
menu in all of the application modules. It can also be accessed by
selecting Start > Programs - NanoDrop - ND-8000 (version).

Print Window
A Print dialogue can be initiated from the File pull-down menu or by
typing Ctrl+P.

Saving Current Screen as .JPG Image
The current screen can be saved as a .JPG image file by selecting Save
Window from the File pull down menu.
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Escape Key (ESC)
The escape key is set to exit out of all screens. Hitting the Escape key
twice will log the user out of an application module.
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4. Sample ID Entry Options
Sample ID entry- Single Sample Mode
Selecting the Sample Loading Mode

After the instrument has completed the initialization process the following
window will automatically display the options for plate setup:

fz Ei]

Load Sample 1D
File

Manual Sample 1D
Enitry

Cancel

Load Sample ID File

The NanoDrop 8000 software enables the user to load a list of
predefined sample IDs or names in either the 8 Sample or Single
Sample mode.

The lists may be created in Excel or Notepad but all lists must be saved
as a .txt file. It is recommended that the files be stored in the Plate Files
folder at C:\ND-8000 Data. When creating a file, enter all sample names
in a single file. Do not include a column header. A barcode reader can
be used to scan in individual bar-coded sample names into the .txt file.
The column format enables the user to predefine and load an unlimited
number of sample IDs using just one file.

Manual Entry
This option opens the Enter Sample IDs window enabling the user to
manually enter samples IDs as prompted by the following screen:

- Enter sample IDs X

Sampia I08

Enter the Sample IDs vi the keyboard -
ar barcoda scanaer.

Add Sampile 0 |
Delete Selected

Alternatively, a sample name may be entered directly into the sample ID
box on the acquisition screen prior to each measurement.
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Barcode scanners may also be used to enter sample IDs. After each
entry use either the Add sample ID button or the keyboard Enter key to
add the sample to the Sample ID list on the right side of the box. Use the
scroll feature to view sample IDs entered at the bottom of the list.

Configuration Options for Single Sample Mode

If the user cancels the Plate Setup Mode without loading a list file or
manually entering in sample IDs, the entry operations may be accessed
from the Configuration drop down on the main acquisition page. In
addition, the drop down includes the following two options:

e Sample ID Required - If selected, the sample ID field must be
populated prior to each measurement.

o Prompt Close Data Viewer - If selected, the user will be given the
option of closing the Data Viewer when exiting the software module.
Sample ID entry- 8 Sample Mode
Selecting the Sample Loading Mode

After the instrument has completed the initialization process the following
window will automatically display the options for plate setup:

= Select Sample Loading Mode 3]

Load Sample 1D
File

Manual Sample 1D
Entry

Define Sample ID ] l

File Format Camezl l

Load Sample ID File

The NanoDrop 8000 offers several options for entering sample IDs.
When making only a few measurements, it is easy to simply type in
sample names prior to measurement or use the Manual Sample ID
Entry. The NanoDrop 8000 software also enables the user to load a
list of predefined sample IDs or names, which improves efficiency and
reduces errors when measuring many samples. The Load Sample ID
File option opens the Plate file folder enabling the user to select a list
of pre-defined sample IDs.

The lists may be created in Excel or Notepad but all lists must be saved
as a .txt file. It is recommended that the files be stored in the Plate Files
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folder at C:\ND-8000 Data. When creating a file, enter all sample names
in one column and the number of replicates desired for each sample in
another column. A barcode reader can be used to scan in individual bar-
coded sample names into the .txt file. The column format enables the
user to predefine and load an unlimited number of sample IDs using just
one plate file.

Note: Alternatively, sample names may be stored in an 8 x 12 array
within a.txt file. The 8x12 format can only load one plate worth of sample
ID's at a time (96 samples). As there is already a one to one direct
correspondence with the on screen plate map when using this format,
one does not need to use the Define Sample ID File Format button. Use
the Load Sample ID File button to directly load 8 x 12 array sample ID
information.

Define Sample ID File Format

With the exception of the 8 x 12 array format described above, before a
xt list file can be loaded, the Define Sample ID File Format feature
should be used to correctly specify which orientation the sample IDs
should correspond to well positions on the plate map on the software
acquisition page. The user is first prompted to select a pre-existing plate
file from the Plate file folder using the browser dialog box.

Use the Data Series Type drop down box to select the proper sequence
(columns or rows) Sample names will either fill in and correspond to well
positions in Rows (first 12 sample IDs will correspond to the Al to A12
positions, the next 12 IDs to the B1 to B12 positions etc) or in Columns
(first 8 sample names will correspond to the Al to H1 positions, the next
8 names to the A2 to H2 positions etc). Each set of 96 samples are
considered to be a “plate”. Partial “plates” are allowable.
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(X
Sample ID File
Enterthe Settings for Format Sample 1D Files. If "Use Replicates CAND-B000 DitehPlate files\Example 4
Caolumn” is checked, vou must enter the Sample ID File colurmn
ottt faplsee ke #lFlcss | iy SampliD Dol
P I . Colurn 1 Column 2 Column 3 -~
Help {9‘ \ell posiion | Example 5 ample |  of replicates
5 5] Sample 1 ]
Data Series Type| In Columns (A1.B1.) v B1 Sample 2 3
5] Sample 3 3
? B o1 Sample 4 3
Sample ID Calumn o s 2
e m A Sampie B 3
# ofHeaderRows | 1 = & Samplo 7 3
H1 Sample & 3
Use Replicates Calumn g = a3 =~
- B2 Sample 10 3
N
Sample Replicates Column | = T : 2
< >
Show | SamplelDs v
Sample to YWell Position Assignmerts Szl
1 2 3 4 5 E 7. 8 9 10 11 12
A Sample 1 Gample Sample 17 | Gample25 | Sample33 | Sample 41 | Sampled3 | Gample57 | Sample65 | Sample 73 | Sample81 | Sample 89
B Sample 2 Sample 10 Sample 18 Sample 26 Sample 34 Sample 42 Sample 50 Sample 58 Sample B Sample 74 Sample 82 Sample 30
C Sample 3 Sample 11| Sample 19 | Sample 27 | Sample 35 | Sample 43 | Sample 51 | Gample 53 | Sample 67 | Sample 75 | Gample83 | Sample 91
1] Sample 4 Sample 12 | Sampie 20 | Sample 28 | Sample 36 | Sample 44 | Sample52 | Sample 60 | Sample B8 | Sample 76 | Sample 81 | Sample 92
E Sample 5 Gample 13| Sampie 21 | Sample 23 | Gample 37 | Sample 45 | Sample53 | Sample 61 | Sample 63 | Sample 77 | Sample 85 | Sample 93
F Sample & Sample 14 Sample 22 Sample 30 Sample 38 Sample 46 Sample 54 Sample 62 Sample 70 Sample 78 Sample 86 Sample 34
G Sample 7 Sample 15 | Sample 23 | Somple 31 | Gample 33 | Sample 47 | Sample 55 | Gample 63 | Sample 71 | Sample73 | Gample 87 | Sample 35
H Sample 8 Gample 16| Sample 24 | Sample 32 | Sample 40 | Sample 48 | Sample 56 | Sample 64 | Sample 72| Sample®0 | Sample 88 | Sample 96

Selecting Continue after defining the format will load the plate file. If
more than 96 sample IDs are in a list, the following pop-up window will
appear.

Select Plate Set & Confirm Sample Loading

The selected Sample 1D file has more than 96 samples. Selectthe desired Plate Setfrom the file.

Plate St 1 % Sample ID File | CAND-8000 DatatPlate files\3 plates Data by rows b

Sample Well Position Assignments

1 2 3 14 5 15 [iz 18 E] [0 [11 112

A DNA A1 DNA A2 DNA A3 DHA A4 DNA A5 DNA AB DHA AT DNA A8 DNAAI DHAATD DNAATT DNAAT2
B DA B1 DNABZ DA B3 DM B4 DHABS DNABE D& B7 DHABS DNABY DNA B10 DHABTT DNABTZ
C ON& C1 DONAC2 DNaC3 DNA C4 ONATCS DNACE DNA C7 DNACE DONACS D& C10 ON& C11 DONAC12
D DNA D1 DNAD2 DNA D3 DNA D4 DNADS DNADE DNA D7 DNADS DNADS DNA D10 DNADTT DNA D12
E DNAET DNAEZ DNAE3 DHA E4 DNAES DNAER DHAET DNAES DNAES DHAETD DNAETT DNAE12
F DA F1 DMAF2 DA F3 DM Fd DHAFS DNAFE D& F7 DHAFS DNAFS DMA F10 DHAFT1 DNAF12
G DN G DNA G2 DN& G3 DNA G4 DNA G5 DN& GE DNA G7 DNA GB DNA&GS DNA G10 DN& GT1 DNAGT2
H DNA H1 DNAH2 DNA H3 DNA H4 DNAHE DN& HE DNAH7 DNAHE DNAHS DNA H10 DNAHTT DNAHTZ

You may chooge to skip sample columns in this Plate -

Setby choosging a Start Column other than 1 {defautf). StatColuran | 1 % Define Sample |D File Format ] l Continug ] { Cancel

The Plate Set selector will allow the user to review that each set of
samples fills the screen map in the expected order. If there is a
discrepancy- click on the Define Sample ID File Format button on the
bottom right to return to the previous step.

Manual Entry

This option opens the Enter Sample IDs window enabling the user to
manually enter samples IDs and number of replicates for each sample to
be tested as prompted by the following screen:
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Enter the Sample 10s via the keyboard or . The well p
mergmenls aulomabically with each enlry.

Click on o well to go o thatwell

#samples 96 2 1 12
@OCODoDDDRDD
OOCDDODDoODDo0
oleieleloieiniolelslsle
CODD0CDO0000n
sisiessisiessieiee)
OOODDLDODDO0
DCDD0DooDD00
COOoDDoODR00

To de-salact awall setthe # replicatas 1o 0

Position: Al FBepheates | 1 2

Sample 1)

@mmOoO oo >

[ nedwen | [ Fmshod | [ cancn |

To move to the next well in a column, enter the sample name and then
click on the Next Well button. To select a well in another column,
highlight the well of interest, enter in the sample name and hit the
keyboard Enter button.

Cancel
Closes the window without making any changes.

Note: If a Sample ID File format has been defined (see below), that
format will be retained and applied to subsequent plates until the user
selects a different format. For this reason, when loading a predefined list
of sample names, (i.e. a plate file) it is crucial for a user to know whether
the sample names should fill in the screen plate map by row (sets of 12)
or by column (sets of 8).

Configuration Options for 8 Sample Mode

If the user cancels the Plate Setup Mode without loading a plate file, the
above operations may also be accessed from the Configuration drop
down on the main acquisition page. In addition, the Configuration drop
down includes the following options:

|=:0® Configuration Help

Define Sample ID File Format...
1sure Load Sample ID File...
hanual Sample 1D Entry...

Sample ID Required
Auta Advance Colurmns
Prompt Close Data Viewer

heasurement Limits...
Show Plate Sumrmary...

45
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e« Sample ID Required - If selected, the sample ID field must be
populated for each sample tested. Wells requiring a sample ID will
appear red in the sample status color code (see below for description
of this feature) and the following message will appear when the user
attempts to make a sample measurement.

Arequired Sample D field is empty!

e Auto Advance Columns - If selected, there is a 5 second delay
before the displayed spectra clear and the status code and Sample
Position Illuminator (see below for description of these features)
advance to the next column for sampling. This gives the user the
option of canceling auto advance for that column. Auto advance will
restart when the next column is measured. This feature can be set
as a default function under the User Preferences application.

= Auto Column Advance

Automatic column advance will
occur in 4.8 seconds.

[Advance Coluirnn Now] I Cancel I

Note: All data is automatically archived and is accessible though the
Data Viewer.

e« Prompt Close Data Viewer - If selected, the user will be given the
option of closing the Data Viewer when exiting the software module.

e Measurement Limits - Allows the user to set minimum and
maximum concentration limits for samples to be measured.
Additional information about setting measurement limits is included
in each application module section.
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= Enter Measurement Limits |

Enter the kinimum and Maximum
Concentration. Sample measurements that
fall outsicle this range will ke highlighted in
displays

Min. Concentration| 1000 %

~

M. Concenration| 3000 ~|

Continue } [ Cancel

e Show Plate Summary - Allows the user to review the results of the
plate at any time during the measurement session. Once the entire
plate has been read, this feature will allow the user the option of
marking samples of interest for repeat testing

Sample Status Color Code

The 96 well plate schematic allows the user to monitor the position of the
samples being measured. Black wells indicate that samples in the
corresponding wells have been measured. Green wells indicate which
positions are currently being measured while yellow represents well
positions that are expected to be measured. Pre-loading a Sample ID file
or manually entering in sample names will activate the respective wells.
To select additional wells, use the Configuration drop down box and
select Manual Plate Set-up. If Sample ID Required has been selected
from the configuration drop down, any wells that do not have an ID
assigned will appear red and a sample ID must be assigned before
measurement can begin.

N =T DI =7 BT
A [ @eRCCCCCCCoD
B @®CCICCCoCcoD
c @@ECciCCiCioiocD
o [@eRCOCICCCoD
E ®@ECICCCCCCon
r | @®BCICoCCCCCo
c |[@eRCCCCCCCoD
A elle]e] )]s elelel]e

Sample Position llluminator

This lighted guide allows the user to visualize the row of a standard 96-
well micro titer plate that is to be sampled for measurement. The
Sample Position llluminator corresponds to the sample status color code
displayed on the software screen and the pattern of illumination is
determined by plate configuration at set up. If measurement limits have
been defined, wells that are out of the defined range will flash on the
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Sample Position llluminator immediately after measurement. These
positions will continue flashing until measurement of the current plate
sample set is complete, the results have been reviewed and the Plate
Results Summary window is closed.

Plate Review

The Plate Results Summary window will automatically appear if the auto
advance column feature has been selected and measurement of the
plate sample set is complete. Selecting Show Plate Summary from the
configuration drop down menu will also open this window. From this
window, sample wells of interest can be marked for repeat. If
measurement limits were defined, sample measurements that are
outside of the defined range will be indicated by a flashing light on the
Sample Position llluminator and the concentrations will appear in red
when the plate summary is displayed. Once the plate summary has
been reviewed, samples of interest marked for repeat, and the window
closed, the Sample Position llluminator will stop flashing.

File
Plate ID 425 ng-ul
Flate Results (ng/ul)
1 2 3 4 5 G 7 B 9 10 i 12

458.2 m 459.6 4607 4603 4600 4603 4589 4580 4595 4536 4588
4565 4609 4608  461.2 4586 4606 4659 4610 4598 4612 4611 4616
4569 45B.8 4565 4577 4568 4578 4589 4583 4582 4684 4616 4577
4590 4892 4587 4586 4580 4601 4B0.2 4595 46101 4613 4598 4600
4670 48895 4571 45865 4683 4RBE 4642 4593 46065 4632 4597 4546
4575 4585 4565 m 456.8 4860 4593 4575 4583 4586 4595 4546
4614  4p22 4603 4616 4588 4586 4646 4616 4623 4613 4617 460G
H 4686 4889 4568 4586 4574 4590 4608 4587 4585 4605 4606 4602

LmmoO o mE

Cell Color Code Click on any cell to selectde-select that cell for repeat measurements.
White: inside limits
Fed: outside limits
Light green: inside limits & selected [REFEE'SE‘EC‘E”] [ Close Window

Dark green: outside limits & selected
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5. Standard Methods
Software Architecture and Features

Main Menu

With the sampling arm in the down position, start the operating software
by selecting the following path: Start = Programs - NanoDrop - ND-
8000 (version) The software opens to display three tabs including
Standard Methods, User Methods and Tools & Configuration.

| !l :’g\
File Help
User Difault -

Standard Methods | UserMethods | Tools & Configuration

B
=

Single Sample O
& Sample &

Proteins &
Labels

Fratein Grofem
A2n0 e
Microdrray BT:.;;‘ :d

Protein
Lowry

Nucleic Acid

Uv-is

Call
Cultures

Pratein
Fierce 660 nm

aluigoi

Applications
The operating software has been tailored to meet the life scientist’s
needs. Itincludes the following pre-configured application modules:

¢ Nucleic Acid — concentration and purity of nucleic acid

e Protein A280 — concentration and purity of purified protein

e MicroArray — dye incorporation concentration and purity of nucleic
acid

e UV-Vis — general UV-Vis measurements

e Cell Cultures — absorbance (light scattering) measurement of
suspended microbial cells

e Proteins & Labels — concentration of dye-labeled proteins,
conjugates, and metalloproteins

e *Protein BCA — protein concentration using the BCA assay

e *Protein Bradford — protein concentration using the Bradford assay

e *Protein Lowry — protein concentration using the Modified Lowry
assay

e *Protein Pierce 660 nm- protein concentration using the new 660
nm assay
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Note: *Colorimetric applications are not available in the single sample
mode and the associated menu buttons will be grayed out.
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Nucleic Acids

Nucleic acid samples can be readily checked for concentration and
quality using the NanoDrop 8000 Spectrophotometer. To measure
nucleic acid samples, select the ‘Nucleic Acid’ application module on the
Main Menu.

Sample Volume Requirements

Field experience has indicated that 1ul samples are sufficient to ensure
accurate and reproducible results when measuring aqueous nucleic acid
samples. However, if you are unsure about the surface tension
properties of your sample or your pipettor accuracy, a 1.5-2 ul sample is
recommended to ensure that the liquid sample column is formed and the
light path is completely covered by sample.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Measurement Concentration Range

The NanoDrop 8000 Spectrophotometer will accurately measure dsDNA
samples up to 3700 ng/ul without dilution. To do this, the instrument
detects the high concentration and automatically utilizes the 0.2mm
pathlength to calculate the absorbance. The table below lists the
concentration range and typical reproducibility for nucleic acid
measurements on the NanoDrop 8000:

Detection Approx. Typical Reproducibility
Limit Upper Limit (minimum 96 replicates)
(ng/ul) (ng/ul) (SD= ng/ul; CV= %)
3700 ng/ul
25 (dsDNA) sample range 2.5-100 ng/ul: + 2.5 ng/ul
: 3000 (RNA) sample range >100 ng/ul: + 2.5%
2400 (ssDNA)

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for nucleic
acid measurements as defined by the absorbance at 260 nm. These
limits cannot be set as a default and must be defined each time the
application module is opened. Nucleic acid measurements that are
outside of the defined range will be indicated by a flashing light on the
Sample Position llluminator. The sample concentrations will also appear
in red when the plate summary is displayed. Once the plate summary
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has been reviewed, samples of interest marked for repeat, and the
window closed, the Sample Position llluminator will stop flashing.
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Unique Screen Features

T Mucleic Acid
File Edit Configuration Help
| l Mengzure ] l Elank, J l Fe-blank ] [ Recarding ] l Show Fepert | User Dizfoult Dste/Time %9/2008 221 PM | Ea
Flate D 425 ng-d Measurament completa J— |
Sample Typa Dedacan ~ All Active Dn/Off nml | 260 = Unils | ngiud [
Active (W] 8] 1 L AT Sageft 1 rmlaba | BAN A0 R8N ngful
Sanpis 1D | 440 rohd A2 4743 | L 18 w0, 213 4G |
Actve (W] 2 1 |~ ‘\ BY  Sargeft| 1 | nmlsbe B85S s ams | |
Sanpls ID | “HOrgidl A0 475 | 260/280( 186 260/230. 219 4420 |
o W] = g €3 3 = : ; |
Actren (] 1 L, Sarglefl 1 ok | BTEA AN 8764 ngful_ |
Semple|D | 40 rghd a0 4TH | o000 105 Hoew_217 4302 |
fcve (W] B[ 1 | | i DI Surche#| 1 | mlae| g L T [
Semple (D | “H0rghd a0 47H | x000] 16 #om| 213 4990
Actve (W] 8 1 L E) et 1 rnl sk | 8782 Al 8 ngful |
i = I i Sample ID | ~440rphd Az 4ne | w000, 107 HN_2 411 |
AlD@@000C000OQOQ0| Advelm 8 1 4\ F3  Serckd 1 | rmiam] 676 AT |
o ..@OQOOOQOQO Sompie 10| 0 rpid — a0 476 | 2s0om 188 x| 219 4384 |
tle®e@OCOC00000 T e 5
100000000000 - L o O BT a0 0y |
EI@®OO0CO0O0 00 | Smd| “Himd wn| 4N0 | e 187 20 219 4z |
Fl@®@@COO0O0D00OQ
e Actve (m] B 1 HI  Samgla [ 1 1abe | 0002 a0 002
c|@@@000000000| “® \/M e |
nl@@@ocococoonoo .'m-ui—lll H0rghd AgB| ATIE | mocmn| 1wy oz 213 4401 |
20,0 CO150 Q374

Sample Type: used to select the (color-keyed) type of nucleic acid
being measured. The user can select ‘DNA-50’ for dsDNA, ‘RNA-40’
for RNA, ‘ssDNA-33'’ for single-stranded DNA, Oligo Calc and ‘Other’
for other nucleic acids. The default is DNA-50.

If ‘Other’ is selected, the user can select an analysis constant
between 15-150. When navigating amongst the three general
sample types within the Nucleic Acids module, the last constant
value entered within the ‘Constant’ sample type will be retained. See
the “Concentration Calculation (Beer’s Law)” Appendix for more
details on this calculation.

Choosing the Oligo Calc option will allow the user to enter a defined
oligo sequence. The molecular weight, molar extinction coefficient
and the concentration factor specific to that sequence will be
displayed. Sequences can be cut and pasted into the box from other
sources. Use the browse button on the left of the Oligo box on the
acquisition page to modify the sequence.

See the Section below Unique Screen features for more details

regarding the
use of this feature as a stand alone Oligo Calculator.
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nm 1 and nm 1 abs: current value of the user-selectable wavelength
cursor and corresponding 10 mm equivalent normalized absorbance
at the respective wavelength absorbance. The wavelength can be
set by using the up/down arrows or typing in the desired wavelength.
Note: The user selected wavelength and absorbance are not utilized
in any calculations.

A260: absorbance of the sample at 260 nm represented as if
measured with a conventional 10 mm path. Note: This is 10X the
absorbance actually measured using the 1 mm path length and 50X
the absorbance actually measured using the 0.2 mm path length.

A280: sample absorbance at 280 nm is represented as if measured
with a conventional 10 mm path. Note: This is 10X the absorbance
actually measured using the 1 mm path length and 50X the
absorbance actually measured using the 0.2 mm path length.

260/280: ratio of sample absorbance at 260 nm and 280 nm. The
ratio of absorbance at 260 nm and 280 nm is used to assess the
purity of DNA and RNA. A ratio of ~1.8 is generally accepted as
“pure” for DNA; a ratio of ~2.0 is generally accepted as “pure” for
RNA. If the ratio is appreciably lower in either case, it may indicate
the presence of protein, phenol or other contaminants that absorb
strongly at or near 280 nm. See “260/280 Ratio” in the
Troubleshooting section for more details on factors that can affect
this ratio.

260/230: ratio of sample absorbance at 260 nm and 230 nm. This is
a secondary measure of nucleic acid purity. The 260/230 values for
“pure” nucleic acid are often higher than the respective 260/280
values. They are commonly in the range of 1.8-2.2. If the ratio is
appreciably lower, this may indicate the presence of co-purified
contaminants.

Concentration (ng/ul): sample concentration based on the
absorbance at 260 nm and the selected analysis constant. The
calculated concentration is displayed in the units selected via the
units drop down box. The units will default to ng/ul each time the
software is opened. See the “Concentration Calculation (Beer's Law)
in the appendix for more details on this calculation.

Show Report: formatted for 200 samples although the buffer size
can be modified.
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Oligo Calculator

The Oligo Calculator enables the user to type in a specific sequence and
choose parameters associated with the oligo.

When the Oligo Calc sample type option is first selected the following
box will appear:

= Oligo Property Calculator |§
Oligo Seq AAATTTCCCGGH
Mucleic Acid| DMNA - w ModificationWeight| 0.0 A

Phosphorylated [
Double stranded [

Maol. Weight (g/maol) | 3.645E+3 % GC| 50.00
Ext. Coeff (Ifimol*cm)) | 1.260E+5 Conc. Factor ing/ul) | 28.48
#ofbases 12
[ oK ] [ Cancel ]

The calculator allows the user to define the sequence and include
relevant information such as whether the oligo is phosphorylated or
double stranded. The information boxes in the bottom of the screen are
automatically populated based about the sequence entered.

Spectrum Normalization
The baseline is automatically set to the absorbance value of the sample

at 340 nm, which should be very nearly zero absorbance. All spectra are
referenced off of this zero.

5-7



Section 5- Standard Methods

Protein A280

Proteins, unlike nucleic acids, can exhibit considerable diversity. The
A280 method is applicable to purified proteins exhibiting absorbance at
280 nm. It does not require generation of a standard curve and is ready
for quantitation of protein samples at startup. This module displays the
UV spectrum, measures the protein’s absorbance at 280 nm (A280) and
calculates the concentration (mg/ml). Like the Nucleic Acid module, it
automatically switches to the 0.2 mm pathlength at very high
concentrations of protein. Also analogous to the Nucleic Acid module,
the Protein A280 module displays and records 10 mm (1 cm) equivalent
data on the screen and in the archived data file.

Sample Volume Requirements

Some proteins are hydrophobic and others hydrophilic giving rise to
variable surface tension properties in the sample to be measured.
Additionally the presence of surfactants or detergents in reagents, such
as the Bradford reagent, can significantly alter the surface tension
resulting in difficulty forming adequate columns for measurement. The
column formation issue can be overcome without affecting the sample’s
absorbance by using a larger sample volume. A 2 ul sample size is
recommended for protein measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Pedestal Reconditioning

Solutions and reagents containing surfactants may “un-condition” the
measurement pedestal surfaces so that the liquid column does not form
properly. If this occurs, “buff’ the measurement pedestal surfaces by
rubbing each measurement surface aggressively with a dry laboratory
wipe 30-40 times. This will “re-condition” the surface allowing the liquid
sample column to form.

Alternatively, use the NanoDrop Pedestal Reconditioning Compound
(PR-1) as a rapid means of reconditioning the pedestals when the
surface properties have been compromised and liquid columns break
during measurement. Additional information about the PR-1 kit may be
found on our website.
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Measurement Concentration Range

The NanoDrop 8000 Spectrophotometer will accurately measure protein
samples up to 100 mg/ml (BSA) without dilution. To do this, the
instrument detects the high concentration and automatically utilizes the
0.2 mm pathlength to calculate the absorbance. The table below lists the
concentration range and typical reproducibility for purified BSA
measurements on the NanoDrop 8000:

Sample | Detection Approx. Typlpal ReproduT]blllty
Type Limit Upp(_ar (minimum 96 replicates)
Limit (SD= mg/ml; CV= %)
. sample range 0.15-5 mg/ml: +0.15
ggg\fled 0.15 mg/ml | 100 mg/ml | mg/ml
sample range >5 mg/ml: + 2.5%

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for protein
measurements as defined by the absorbance at 280 nm. These limits
cannot be set as a default and must be defined each time the application
module is opened. Protein measurements that are outside of the defined
range will be indicated by a flashing light on the Sample Position
llluminator. The sample concentrations will also appear in red when the
plate summary is displayed. Once the plate summary has been
reviewed, samples of interest marked for repeat, and the window closed,
the Sample Position Illuminator will stop flashing.
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Unique Screen Features

T Protein A 780

File  Edi  Conhguration Help
[easwe | [ Diank |[Reblenk | [ Focowng | [ ShowRepon | User Disfaul DeanafTime | 9/10/2000 545 AM |
Flatir ID HiA Masrsurnmimd coamplives — |
Sample Type B354 - All Active OnfioH nml | 200 = Units| migfml [+
fetve ] 0] 1 /\ | Al Samplest| 1 i abs| 1150 w074 ma/ml [
Sample 10 L S 280 1156 1.793 '
domvn [ 8] 1 | A Bl Samglet| 1 rm 1 abe | 1208 0280 078 g/l
SamphelD| 054 A200] 1,214 1|
metve ] [ 1 | A G sampub] 3 rmlsbe| 1781 | 00 mag/mi |
sl 54 J,-._ A280] 1186 19 |
detivn [] 4| 1 [\'I | m Sampledl| 1 rmabe| 1268 RSB0, N4 mal |
SamplelD | BSA \__l. a2m0| 1784 1096 |
340 ner Nearenalizahon 2] — p— - " - |
hetivn ] " 1| \ Sample | 1 ] abs| 1167 Fze| 0.0 maimi |
1 1 vy | [ L et 2B 117 1762 |
Al@COOO0O00000 dcin [] 4] 1 r'\ Fl_ Samglant| 1 | emiabe| 128 mml 0% | o I
Bl@COCOQOOQOO0] | swmeein|  8sa L a2 1243 1064 |
CleC00C00000000 T
Di@COCO0000000 G ,"\\ | Gl Sompleti[ 1 | rmtobe| 1166 E I
EI@OCOO0O0CO0O000)] | Sameek BsA — a0 11T 1788 |
FI®@OCO00000Q0000| [ wmy & e -
= = e Samglefl| 1 Tobe | 1222 a8 07
s|@00000000000f[, Tt A ) ” LERAES
n|@C0000000000|| Az 123 N
20,0 CHRD0 009752/

e Sample Type: There are six sample types (options) available for
purified protein analysis and concentration measurement. All of the
options can be viewed by clicking the mouse while it is positioned
within the ‘Sample Type’ box. The sample type (color-keyed) can be
selected by clicking on the preferred option or by scrolling through
the selections using the up or down arrow keys located to the left of
the sample type box. Note: Concentrations for all eight samples will
be calculated using the same mass extinction coefficient as
determined by the Sample Type selection. A description of each
sample type is given below.

A general reference setting based on a 0.1% (1

1 Abs =1 mgfmL

mg/ml) protein solution producing an Absorbance at

280 nm of 1.0 A (where the pathlength is 10 mm or
1cm).

Bovine Serum Albumin reference. Unknown

i BSA

(sample) protein concentrations are calculated

using the mass extinction coefficient of 6.7 at 280
nm for a 1% (10 mg/ml) BSA solution.

1gG reference. Unknown (sample) protein

lgG

concentrations are calculated using the mass

extinction coefficient of 13.7 at 280 nm for a 1% (10
mg/ml) 1gG solution.
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Lysozyme reference. Unknown (sample) protein
concentrations are calculated using the mass
extinction coefficient of 26.4 at 280 nm for a 1% (10
mg/ml) Lysozyme solution.

Lysozyme ~

Sample Type | Other pratein (E & M

User-entered values for molar extinction coefficient
(M™* cm™) and molecular weight (MW) in kilo
Daltons for their respective protein reference.
Maximum value for e is 999 X 1000 and maximum

21000 value for M.W. is 9999 X 1000.
Mol Weight (kDa)

Sample Type Other pratein (E 1%6)
User-entered mass extinction coefficient
(L gm™cm™) for a 10 mg/ml (1%) solution of the
respective reference protein.

Ext. Coeff. E 1% (Ligrm-crm) i

nm 1 and nm 1 abs: current value of the user-selectable wavelength
cursor and corresponding 10mm equivalent normalized absorbance
at the respective wavelength absorbance. The wavelength can be
set by using the up/down arrows or typing in the desired wavelength.
Note: The user selected wavelength and absorbance are not utilized
in any calculations.

A280 10-mm Path: 10 mm-equivalent absorbance at 280 nm for the
protein sample measured.

A260/280: ratio of sample absorbance at 260 nm and 280 nm.

Concentration (mg/ml): sample concentration based on the
absorbance at 280 nm and the selected analysis constant. The
calculated concentration is displayed in the units selected via the
units drop down box. The calculated concentration is displayed in the
units selected via the units drop down box. The units will default to
mg/ml each time the software is opened. See the “Concentration
Calculation (Beer’s Law)” in the appendix for more details on this
calculation.

Show Report: formatted for 200 samples although the buffer size
can be modified.

5-11



Section 5- Standard Methods

Spectrum Normalization

The baseline is automatically set to the absorbance value of the sample
at 340 nm, which should be very nearly zero absorbance. All spectra are
referenced off of this zero unless the user elects to turn off the
normalization.
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MicroArray

The capability to pre-select viable fluorescent-tagged hybridization
probes for gene expression in micro-arrays can eliminate potentially
flawed samples and improve research effectiveness. The NanoDrop
8000 Spectrophotometer measures the absorbance of up to 2
fluorescent dyes, allowing detection at dye concentrations as low as 0.2
picomoles per microliter.

Fluorescent Dye Selection

There are currently a number of fluorescent dyes that are hard-coded for
use with the MicroArray module (see table below). Users can also enter
& save fluorescent dyes not coded within the NanoDrop 8000 software
using the Dye/Chromophore Editor button found in the main menu.

Dyes can be selected using the scroll arrows or by highlighting the Dye
box. The respective absorbance wavelength, extinction coefficient, and
260 nm and 280 nm % corrections will be automatically utilized for
measurement and concentration calculation. The default setting for Dye
1is Cy3 and Dye 2 is Cy5. See User Preferences under the Tools &
Configuration main page tab to designate alternative dyes as the
defaults.

Note: Please refer to the dye manufacturer for the appropriate correction
factors for user entered dyes.

= Dye/Chromophore List Editor

DyefChromaophare List
MName 1/M-cm nm g/Mol 260 nm | 280 nm |~

factor | factor
* 03 150E+5 550 [000E+0 [0.00  [0.00 Below

* 5 250E+5 | 650 0.00E+0 | 000 0.00

® Alsxa Fluor 495 000E+D
* Al Fluor 546 104E-5 |556 |C.0OE+0 |0.00 | 0.00 SElzcd
* Alexa Fluor 655 T50E-6 |556 | O.00E-0 000 | 0.00 -
+ Alea Fluor 534 730E-4 |590 | 0.00E-0 000 | 0.00
+ Ao Fluor 847 Z39E<E | 650 | O00E-0 000 | 0.00
+ Aloxa Fluor 650 T32E-5 |663 | O00E-0 000 | 0.00
* Gyt T50E<6 |581 | O00E+0 000 | 0.00
. 055 Z50E<E |675 | O.00E+0 000 | 0.00

Test DOOE<0 |20 |O.00E+0 000 | 0.00

[ Sawe ]

Mate - predefined dyes are indicated with 2 diamond and cannat be modified
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Sample Volume Requirements
Field experience has indicated that 1 ul samples are sufficient to ensure
accurate and reproducible results when measuring aqueous nucleic acid
samples containing incorporated fluorescent dyes. However, if you are
unsure about the surface tension properties of your sample or your
pipettor accuracy, a 1.5-2 ul sample is recommended to ensure that the
liquid sample column is formed and the light path is completely covered

by sample.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Measurement Concentration Range
The NanoDrop 8000 Spectrophotometer will accurately measure
fluorescent-dye and nucleic acid concentrations up to 100 pmols/ul (Cy3)
and 750 ng/ul (DNA) respectively without dilution. A table of sample
concentration ranges is listed below.

Detecti | Approx. . I
Sample on Limit l%)per Typ|_cal Reproduc_lblllty
Type (pmol/ul Limit (minimum 48 replicates)
) (pmol/ul) (SD= pmol/ul; CV= %)

Cy3, Cy3.5,
?I5e5x:nlzluor 0.25 100 sample range 0.25-4 pmol/ul: +. 0.25
Alexa Fluor ’ sample range >4.0 pmol/ul: + 2.5%
660
EXS’A%SAS 017 60 sample range 0.17-2.4 pmol/ul: £ 0.17
Fluor 647 ’ sample range >2.4 pmol/ul: + 2.5%
Alexa Fluor
488 and 0.50 215 sample range 0.50-8.0 pmol/ul: +. 0.50
Alexa Fluor ' sample range >8.0 pmol/ul: + 2.5%
594
Alexa Fluor 0.42 145 sample range 0.42-6.0 pmol/ul: +. 0.42
546 ) sample range >6.0 pmol/ul:  + 2.5%

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for the
nucleic acid component as defined by the absorbance at 260 nm. These
limits cannot be set as a default and must be defined each time the
application module is opened. Nucleic acid measurements that are
outside of the defined range will be indicated by a flashing light on the
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Sample Position llluminator. The sample concentrations will also appear
in red when the plate summary is displayed.

Once the plate summary has been reviewed, samples of interest marked

for repeat, and the window closed, the Sample Position llluminator will
stop flashing.
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Unique Screen Features

 Micrarray
il Edi  Conbguration Help
|
|[Measwe | [ @ank |[Redlank | [ Rocosing | [_ShowRepot | Uses Crefault Diste/Timer | 3/3/2008 315 M Exit
Flatin 10 Mazazsurirmand complishe JR—. ]
Sample Type s0MNA-13 - All Active OnfioH nml | 260 = Unis|  ngful &
ptove W) [ 1 AR gt T | Dyetabe| U1 | Dyed ekl Zi00 ngful
Somple I | Lya/ps L fel_ rmlabe| 0115 | Dye2ahe | 063 | Dyn2pmolid| 2553 3319 |
hewe @ 4] 1 | ['B Sampbu| 1 | Dyolobs| 0350 | Dyodpmothd | 3% A0
|
SempelD | CnCs | L At mlbe 017 | DyeZabe | 06H | Dyedpmolid| 550 ELEU
newe ) n[ 1 | ] Sempk 8 1| Dyelabe| 032 | Dyelgmotid| 247 " [
Dvel 03 v -J\_ ngful |
Sample (D | Lypdilys - . rmlsbe.| 0122 | DyoZabe | NE4E | [yed pmolhd | 2551 3389 |
Dye? o5 -
*‘"W'IE 41 1| oy lake| 032 | Dyotpmali| 20 | oy
Semple D | Cp2TL5 rmlohe | 0124 | DpeZobs | 063 | Dyedpmolil| 2554 376 |
five [m] #t| 1 ,{ 1| Dyelabe| 032 | Dyl ool | 2343 ng/ul I
- % o s M ',_ A s [ 0120 | Dye2abe | 0E40 | Dye?pmolhd | 2558 3384
Al@BOCOOCO0000 dctn (W] 4| 1 5- ’i Swmpid| 1| Dyntobe| 034 | Dy ipmand | B8 |y
BI@@OCO00O0000| | swen| mans '._ A rmian | D13 | Dpe2ebs,| 069 | Due2omoiid| 2557 3399 |
cle@OCOCCOoO0000 T T
ol@e0000000000 actve ) #[ 1| I Sompio [ 1 Dve lobi[ 051 | Dve lomalh| B3 | oy
E@@OCO0OC 00000 | smeld| 305 I rmiate | 0110 | Dpezabe | U6 | Dyspmotid| 2550 | [ 3364 |
Fl@e@0000000000 m,@ T
= = st 1| Dyelabs| 032 | Dyelpmolii| 7287 |
<|@@0000000000| [, = " J| ﬂi = ” )
n|@BOO00000000 - rmlobe| 0123 | Dpe2abs | 0623 | Dye 2 pmolil| 26534 337
20,0 C0156 0 4675/
e Sample Type: used to select the (color-keyed) type of nucleic acid

being measured. The user can select ‘DNA-50’ for dsDNA, ‘RNA-40’
for RNA, ssDNA-33’ for single-stranded DNA, or ‘Other’ for other
nucleic acids. The default is sSDNA-33. If ‘Other’ is selected, the
user can select an analysis constant between 15-150. When
navigating amongst the three (3) general sample types within the
MicroArray module, the last value of the constant entered within the
Constant Sample Type will be retained. See “Concentration
Calculation (Beer’s Law)” in the appendix for more details on this
calculation.

nm 1 and nm 1 abs: current values of the user-selectable
wavelength cursor and corresponding absorbance value for a 1 mm
pathlength. The wavelength can be set by using the up/down arrows
or typing in the desired wavelength. Note: The user selected
wavelength and absorbance are not utilized in any calculations.

e Dye 1: user selected dye.

e Dye 2: user selected dye.
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e Dye 1 (or 2) pmol/ul: concentration based upon selected dye’s
extinction coefficient. See “Concentration Calculation (Beer's Law)”
in the appendix for more details on this calculation.

e Concentration (ng/ul): sample concentration based on the
absorbance at 260 nm and the selected analysis constant. The
calculated concentration is displayed in the units selected via the
units drop down box. The calculated concentration is displayed in the
units selected via the units drop down box. The units will default to
ng/ul each time the software is opened. See the “Concentration
Calculation (Beer's Law)” in the appendix for more details on this
calculation.

e Show Report: formatted for 200 samples although the buffer size
can be modified.

Oligo Calculator
The Oligo Calculator enables the user to type in a specific sequence and
choose parameters associated with the oligo sequence.

When the Oligo Calc sample type option is first selected the following
box will appear:

= Oligo Property Calculator |ﬁ
Oligo Seq AAATTTCCCGGH
MNucleic Acid| DNA Modification Weight| 00 E

Phosphorylated [
Double stranded [

Mol Weight (g/mal) | 3.645E+3 % GC| 5000
Ext. Coeff (If{(mol*cm)) | 1.280E+5 Conc. Factor (ng/ul) | 25.48
#ofbases 12
[ Ok ] [ Cancel ]

The calculator allows the user to define the sequence and include
relevant information such as whether the oligo is phosphorylated or
double stranded. The information boxes in the bottom of the screen
automatically populated based about the sequence entered.
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Baseline Calculation & Normalization

The software normalizes the visual spectrum display for all readings at
750 nm. Normalization for the fluorescent dyes is based upon a software
determined slope between 400 and 750 nm for dye concentration
calculations.
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UV-VIS

The ‘UVIVIS Absorbance’ module allows the NanoDrop 8000
Spectrophotometer to function as a conventional spectrophotometer.
Sample absorbance is displayed on the screen from 220 nm to 750 nm
and cursors permit the measurement of individual peaks.

Sample Volume Requirements

Field experience has indicated that 1 ul samples are sufficient to ensure
accurate and reproducible results when measuring most aqueous
samples. However, if you are unsure about the surface tension
properties of your sample or your pipettor accuracy, a 1.5-2 ul sample is
recommended to ensure that the liquid sample column is formed and the
light path is completely covered by sample.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Measurement Concentration Range

The NanoDrop 8000 Spectrophotometer is configured to measure
absorbance up to the 1 mm pathlength equivalent of 7.5 A when utilizing
the 0.2 mm path via the automatic path selection feature. By selecting
Measurement Limits from the configuration drop down menu, minimum
and maximum absorbance limits can be set for the shorter of the two
user selectable wavelengths. These limits cannot be set as a default
and must be defined each time the application module is opened.
Sample absorbances that are outside of the defined range will be
indicated by a flashing light on the Sample Position Illluminator. The
absorbances will also appear in red when the plate summary is
displayed. Once the plate summary has been reviewed, samples of
interest marked for repeat, and the window closed, the Sample Position
llluminator will stop flashing
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Unique Screen Features

Amoo

Edo  Edi  Conhurahon Hidp
|
| [ Messure | [ Elank || Reblenk | [ Rocowimg | [ ShowFepor | use Crefault Diate/Time | 3/3/2000 220 FM Exit
Flatin 10 Dichameate: Audomatic Fath Selecson [#] On MazAzsurirrand complishe JR—.
All Active OnfioH mnl | 350 = mme| 700 =
fetve ] 0] 1 \'\}l\ ATl camplett| 1 rm ] abs| 0746 nm 2 abe | 0002
|
Sompke 0| urhran T
mpile urhramn | |
Aewve [] 4] 1 V\/l\‘ BY Semplen| 1 rm1abs | 0746 nm 2abe | 0006
Sample 1D | unknown 2 | I |
et ][ 1 "\)\‘ Cl| Somoke#| 1 | mlabe| 073 e Zabe | 0001
Somple ) | kv 3 fes il
Aeion [ 4] 1 Vv\ m| Sampledt| 1 Pmdabe | 074 nemFabs | 00M
Gample D | umkroun 4 L |
Mournalizn (7] - =
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Samphs D | urhrawn S P
1 ! 12 |

|1@C 0000000000

: 20000C i
c|@00000000000 \;T\

[ falalelelalalsialslelel Aern [] 4] 1 \}\,\ ”Lsmn 1 rmlabs| 078 nmZabe | 0000
BCOCOO0O000C0) | semein| whouné |

000000000000 Ml #a b\/P ST |pememtl_L_IStlael 57 IESmal oo ‘
800000000000 | Sawieln| wknown? A - |

800000000000 | mpy o 1 | W] e e s

000000 N0DQ0) | ekl mheosnt —

Z00CPET D088/

Automatic Path Selection: If selected, the software will
automatically switch from using the 1.0 mm pathlength to the 0.2 mm
path when the absorbance value first reaches 1.25 for EITHER of the
two wavelengths indicated with the two cursors.

Note: It is important to pre-select a cursor position for the
wavelength of interest before the measurement is taken. If the
cursors are set for wavelengths with minimal absorbance, the 0.2
mm pathlength will not be utilized.

Note: When the 0.2 mm pathlength is utilized, the data will be
archived and displayed normalized to the 1.0 mm pathlength. The
feature can be turned off using the UV/Vis tab in the Users
Preferences module.

nm 1/absl1 and nm 2/abs2: current values of the user-selectable
wavelength cursors and corresponding absorbencies for a 1 mm
pathlength. The wavelengths can be set by using the up/down
arrows or typing in the desired wavelength. The default wavelengths
are 300 nm and 700 nm.
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o Normalize: a user-selectable feature in this module. If selected, the
software will automatically normalize the spectrum based on the
lowest absorbance value in the range 400-700 nm.

e Show Report: formatted for 200 samples although the buffer size
can be modified.
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Proteins & Labels

This software module can be used to determine protein concentration
(280 nm) as well as fluorescent dye concentration (protein array
conjugates), or to measure the purity of metalloproteins (such as
hemoglobin) using wavelength ratios.

Fluorescent Dye Selection

There are currently ten fluorescent dyes that are hard-coded for use with
the Proteins and Labels module (see table below). Users can also enter
& save fluorescent dyes not coded within the NanoDrop 8000 software
using the ‘Dye/Chromophore Editor’ button found under the Tools &
Configuration button.

The NanoDrop 8000 Spectrophotometer measures the absorbance of up
to 2 fluorescent dyes, allowing detection at dye concentrations as low as
0.2 uM.

The respective absorbance wavelength, extinction coefficient, and 280
nm % corrections will be automatically utilized for measurement and
concentration calculation. The default setting is Cy3. In addition to the
fluorescent dyes available from the drop-down menu, an option on the
main acquisition page entitled ‘None’ is also available. Selecting ‘None’
disables the respective calculations & numeric displays corresponding to
a dye.

Note: Please refer to the dye manufacturer for the appropriate correction
factors for user entered dyes.

= Dye/Chromophore List Editor

DwefChromophore List

MHame ifocm nm gkl 260 nm | 280 nm 6_'
factor | factor
* 03 1E0E+E [B50 [DODE+D |00 [0.00 Below
+ 05 ZEOE+E [650 [DOOE+D [0.00  [0.00
/ Fluor 488 0.00E+D
* Alexa Fluor 546 104E+5 |566 | OOOE+D |000 | 000 Stl=tied
+ Alexa Flunr 5BE 1EOE+E |EEE [DOOE+D [oon  |[oop =
+ Alexa Fluor 534 730E+4 [580 [0D00E-D |00 0.0
& Alexa Fluor B47 239E+E [BED | D.ODE+D  [0.00 0.0
+ Alexa Fluor BED 132E+5 [663 |DODE+D |00 0.0
* 035 1E0E+E [5B1  [DODE+D |00 0.0
+ Cy55 ?EOE+E [675 [DODE+D |00 [0.00
Test DO0E+0 220 |0O0E-D  |000 | 000
[ Sawe ]
b

Mote - predefined dyes are indicated with & diamond and cannot be modified
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Sample Volume Requirements

Additionally the presence of surfactants or detergents in reagents, such
as the Bradford reagent, can significantly alter the surface tension
resulting in difficulty forming and/or maintaining adequate columns for
measurement. The column formation issue can be overcome without
affecting the sample’s absorbance by using a larger sample volume. A 2
ul sample size is recommended for protein measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Pedestal Reconditioning

Solutions and reagents containing surfactants may “un-condition” the
measurement pedestal surfaces so that the liquid column does not from
properly. If this occurs, “buff” the measurement pedestal surfaces by
rubbing each measurement surface aggressively with a dry laboratory
wipe 30-40 times. This will “re-condition” the surface allowing the liquid
sample column to form.

Alternatively, use the NanoDrop Pedestal Reconditioning Compound
(PR-1) as a rapid means of reconditioning the pedestals when the
surface properties have been compromised and liquid columns break
during measurement. Additional information about the PR-1 kit may be
found at on our website.

Measurement Concentration Range

The NanoDrop 8000 Spectrophotometer will accurately measure protein
samples up to 20 mg/ml (BSA) without dilution. A table of concentration
range and typical reproducibility is listed below:

Lower Approx. | Typical Reproducibility
Sample : - I
Type De_zte'ctlon U_pp.er (minimum 5 replicates)
Limit Limit (SD= mg/ml; CV= %)
sample range 0.15-5 mg/ml: +
Purified 0.15 mg/ml
BSA 0.15 mg/ml 20 mg/mi sample range >10mg/ml: +2.5
%
sample range 0.25-4 pmol/ul: +
0.25
Cy3 0.25 uM 100 uM sample range >4.0 pmol/ul: =+
25%
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By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be defined for
the protein component in mg/ml as defined by the absorbance at 280
nm. These limits cannot be set as a default and must be defined each
time the application module is opened. Protein measurements that are
outside of the defined range will be indicated by a flashing light on the
Sample Position Illluminator. The sample concentrations will also appear
in red when the plate summary is displayed. Once the plate summary
has been reviewed, samples of interest marked for repeat, and the
window closed, the Sample Position Illuminator will stop flashing.
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Unique Screen Features

= Pratuins f Lalels
il Edi  Conbguration Help
| Measurs | | Blank |[Reblenk | [ Bocoming | [ ShowReport | e Crefault Diste/Timer | 9/3/2008 3:27 PM Exit
Flatin 10 1l platis [1RAT Mazazsurirmand complishe JR—.
Sample Type 054 - All Active Onjiofl | nml | 200 = Linitss| iyl (o
petvn [ 0 1 | Al compled| 3 | Dyelate| 15 Dyetu| BB | oy
Somple I0) | BSA 0 L rmlsbe| 5195 | Dyelabe | HaM Dyn2ubd| Nl 7.569 ||
Aemn [] 4] 1 | BY  Semlest| 2 | Dynlabe| 4278 Dyttt 2081 | gy |
SamplelD | BSACH A rmlabe| 4987 | Dymzaim| Nl Dy 2| Han r3a |
o [] #[ 1 [0 Sumple T -
e o - | £l ] ; ol 8 2 | Dyelabe| 432 Ot B | oy |
Sample D | BSA 03 A rmlse| SOZ | D Zabe | NaM Dyn2ubd| Hal 7315
Drvel MNaone w = =
Aein [] 4] 1 | D Semghest| 2 | Dyetabe| 430 LR T T —
i 7
Bassline Type 750 nm =t Semple(D |  BSAmA A rmlohe | 4970 | Dyezobs [ HaN Dye 2ud| Mot 1.280 |
340 Bichromate (2] — =
e ] 1] 1 M | EV susplett| 2 | Dyelabe 425 Dt B |y
SompielD | BSAGE ; 2 s 2 7.238
: 1 1 s ) i 4570 | Dyn2abe | HaM DynZub| Ha
Al@OOCOOCOOoDO00 M""'D 1 2 | Dyelaws| 421 LT T —
Bl@OOCO0OO0O0O0)| swekin| Bt .J\ rmiske| 4354 | Dpezebs | Ne Dye2utd| Ml 7.201
CleC0O0C00000000 i m
0(@00000000000 el 8l { G sowkf[ 2 [Dtobe[4Z2]  DeIMIAB | gy
El@CO0O0000O0() | samed| B4 i g 403 | DyeZabe| Na Dye2ud| He ros1 |
r 800000000000l g o[ [T [ sewesl 2 lomwel iz | owiwt mn |
c|@C00C0000000 s BT 3 ";‘-1:";‘0 |
M Islsislelslsiesislelale I g A emlshe| 4785 | Dpezabs | Na Dye 2ubd| Hall ;
200 CUR00 D.03/5/

e Sample Type: The same six sample types (options) listed in the
Protein A280 section are available for purified Proteins & Labels
analysis and concentration measurement. All of the options can be
viewed by clicking the mouse while it is positioned within the sample
type box. The sample type (color-keyed) can be selected by clicking
on the preferred option or by scrolling through the selections using
the up or down arrow keys located to the left of the sample type box.
See the Protein A280 section for a detailed description of each
sample type.

e nm land nm 1 abs: current value of the user-selectable
wavelength cursor and corresponding 10mm equivalent normalized
absorbance at the respective wavelength absorbance. The
wavelength can be set by using the up/down arrows or typing in the
desired wavelength. Note: The user selected wavelength and
absorbance are not utilized in any calculations.

e Dye 1: user selected dye.
e Dye 2: user selected dye.

e Dye 1 (or 2) abs: normalized 10 mm equivalent absorbance of
selected Dye.
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e Dyes can be selected using the scroll arrows or by highlighting the
Dye box. The respective absorbance wavelength, extinction
coefficient, and 260 nm and 280 nm % corrections will be
automatically utilized for measurement and concentration calculation.
The default setting for Dye 1 is Cy3 and Dye 2 is Cy5. See User
Preferences under the Tools & Configuration main page tab to
designate alternative dyes as the defaults.

e Concentration (mg/ml): sample concentration based on the
absorbance at 280 nm and the selected analysis constant. The
calculated concentration is displayed in the units selected via the
units drop down box. The calculated concentration is displayed in the
units selected via the units drop down box. The units will default to
mg/ml each time the software is opened.

e Show Report: formatted for 200 samples although the buffer size
can be modified.

Baseline Type

This application module has two user-selectable “Baseline Type” options.
The default setting is set to normalize the display spectrum at 750 nm.
Alternatively, the 400-750 Slope Baseline Type will normalize the display
at 750 nm and accommodate any linear baseline offset across the 400 to
750 nm range. The 280 nm absorbance value is normalized at 340 nm
unless the user elects to turn off the normalization.
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Protein BCA

The BCA (Bicinchoninic Acid) Protein Assay is an alternative method for
determining protein concentration. It is often used for more dilute protein
solutions and/or in the presence of components that also have significant
UV (280 nm) absorbance. Unlike the Protein A280 method, the BCA
Assay requires that a standard curve be generated before unknown
protein concentrations can be determined. The resulting Cu-BCA chelate
formed in the presence of protein is measured at its wavelength
maximum of 562 nm and normalized at 750 nm. Pre-formulated reagents
of BCA and CuSO4, utilized in the assay, are available in kit form from
numerous manufacturers. Follow the respective manufacturer’s
recommendations for all standards and samples (unknowns).

Sample Volume Requirements

The presence of surfactants or detergents in reagents can significantly
alter the surface tension, resulting in difficulty forming and/or maintaining
adequate columns for measurement. The column formation issue can be
overcome without affecting the sample’s absorbance by using a larger
sample volume. A 2 ul sample size is recommended for protein
measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Pedestal Reconditioning

Solutions and reagents containing surfactants may “un-condition” the
measurement pedestal surfaces so that the liquid column does not form
properly. If this occurs, “buff” the measurement pedestal surfaces by
rubbing each measurement surface aggressively with a dry laboratory
wipe 30-40 times. This will “re-condition” the surface allowing the liquid
sample column to form.

Alternatively, use the NanoDrop Pedestal Reconditioning Compound
(PR-1) as a rapid means of reconditioning the pedestals when the
surface properties have been compromised and liquid columns break
during measurement. Additional information about the PR-1 kit may be
found on our website.
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Measurement Concentration Range

When using a 20:1 reagent to sample volume dilution, the BCA assay
concentration range of detection is ~0.20 mg/ml to 8.0 mg/ml on the
NanoDrop 8000. Using a 1:1 reagent to sample volume dilution the
concentration range of detection is 0.01 mg/ml — 0.20 mg/ml.

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for protein
(mg/ml) measured with this method at 562 nm. These limits cannot be
set as a default and must be defined each time the application module is
opened. Protein measurements that are outside of the defined range will
be indicated by a flashing light on the Sample Position llluminator. The
sample concentrations will also appear in red when the plate summary is
displayed. Once the plate summary has been reviewed, samples of
interest marked for repeat, and the window closed, the Sample Position
llluminator will stop flashing.

Unique Screen Features

= BLA Protein EELE
Eil=  Edit Configuration  Standards  Help
| teasure | [ Blank | [Retiank | [ Recoding | [ ShowRepor | User Distault DatefTime | 9/10/2000 1132 A Exit
Flate I BOA Muasimrnent complel JR—. e |
Hlandarnis |@I nmY| 662 Units| mg/ml
ViU pckato Standards _ Malidg A ] B 1 Al Savgletl rmlam OHE Adsl| 06 ma/ml
! SamplelD | BLA AR 0ME 0.9053
felve ] B0 1 Bl Savgen 1 rml s OEE LR majmi
SemplelD BCA et ABER| 00 1.291
teve ] B0 Cl Suvgiet 1 rnlsm | OHE ATSD| D02 maim!
Sample (D BCA P — ] 1.050
v ] B 1 D1 Saveletl 1 rnl e 007 Agsn| DA ami
| Semplein | BrA e AR ODE2 1.490
fetvs [ 8] 1 [ [ El  Sagiett 1 rm1ahe | O0ER A nnm heimd
i ol LA ot ASE2| 0060 1 6RR
1
Al@COCOO0O0000 hetive ] B 1 Fl  Sarglent, 1 rmdabe | DOET &T750) 0027 o
Bl@CO0000000 00 | s B et bEER] Q06T 1641
| elaleisisisinisioiele) = o
ol@cOCOCO0D000 Aetive [] 8] 1 Gl St 1 mm1aba | 00FR ATE0| noan maiml
E@OCOOCOOOCOCTICO] | Skl s e A2 Qs 1 Bl
F@D0000000000| [ e v T T =
c|@00000060000|| P s ‘ ‘ Vot B o R ATILDEE L magmi
[ Yelelolelelelolololole] | iinal T L A 185
200 C0200 0 0/

e A 562nm: the Cu-BCA complex’s absorbance at 562 nm for the 1
mm pathlength.

e nm 1and nm 1 abs: current value of the user-selectable
wavelength cursor and corresponding absorbance value for a 1 mm
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pathlength. The wavelength can be set by using the up/down arrows
or typing in the desired wavelength. Note: The user selected
wavelength and absorbance are not utilized in any calculations.

e mg/mL: the concentration of the sample (unknown). The calculated
concentration is displayed in the units selected via the units drop
down box.

e Show Report: formatted for 200 samples although the buffer size
can be modified.

BCA Assay Sample Preparation
Follow the manufacturer’s protocol for the assay including recommended
incubation times and temperature.

In addition to the kit reagents, protein standards (BSA) for generating a
standard curve for the BCA method are often provided by the
manufacturer. Use the respective standard (e.g., BSA) and dilutions that
cover the analytical range (mg/ml) of interest. Note: Since the NanoDrop
8000 can measure higher protein concentrations than a cuvette based
spectrophotometer, you may need to supply your own protein standards
at higher concentrations than routinely provided by the manufacturer.

Making BCA Measurements

A standard curve is required every time the BCA assay is run. Although
curves can be saved and reloaded in the NanoDrop 8000
Spectrophotometer software, it is recommended that the user follow
manufacturers’ guidelines and generate fresh standard curves for each
assay. Both single and multi-point standard curve generation are
incorporated into the software. A standard curve can be developed using
a reference (BCA reagent only — no protein) and a single replicate of one
standard. The multi-point standard curve generator displays a maximum
of 5 replicates for each of 7 different standards. There is no set order in
which standards must be run.

The following box will appear after the module initialization is complete:

= Choose Standards Source

Standards are required. Choose the Standard Curve source.

MNew Standards

Load Standard
Measurements

Curve

Cancel
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The user may load a previously saved standard curve or generate a new
curve. Selecting the New Standards Measurements button will bring up
the dialogue box on the left, below:

Measurements Table Diouble Chck on &y row 10 change the concantration or doloe replicates.

| Exandard maiml [AvoAbs | Abs 1 | Abs 2 | Abs 3 | Abs 4 | Abs S
Do youwant to load the Actvo [ A-Relerance | 0,000
concentrations and curve type for :‘_"Je ml e Stondlord ) 1000
: cve W] C-Stenderd 2 | 2000
generating a standard curve from a Acive W] D-Swedwds | 3000
previously saved standard curve file? Actve (] E-Swndordd | 4500
Acive W] F-Stendeds | 6000
Wacte - db
nsctve| |

Clicking on the Yes button will allow the user to import just the Standard
series without the respective measured values (See image on the right,
above). This option is very useful when running a routine series of
standards. Selecting ‘No” enables the user to enter new concentrations
values for standards 1-7. The reference should remain set at 0.00.

The Standards menu drop down may also be used to load a previously
saved curve, generate a new standard curve, or view the current
standard curve.

1 MEH Help

Load fram file

Yiew or Measure Standards

Then follow the steps below to either generate or modify the curve as
needed:

o Enter the concentration for each standard.
The user may either click on the Active/ Inactive box to the left of
each standard or double click any where in the row of a particular
standard to bring up the Edit Standard dialog box to enter in the
concentrations for each standard. This box is also used to delete a
single absorbance replicate value or reset the entire standard.
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= Edit one standard X

Standard Standard 4
mayfml 1.000
Average absorbance 0.249

Abs. Replicates

Delete gg;ﬂu -
Selected D.254
0.257
Reset
[ Ok } [ Cancel ]

Alternatively, previously saved standard curves and standard curve
concentration series may be loaded using the Standards menu bar
drop-down options.

Measure Standards

Up to 5 replicates of each standard will be displayed. The software
will not allow measurement of samples until a minimum of either a
reference and 1 standard or 2 standards — are measured.
Polynomial curve fitting requires more standard points depending on
the polynomial degree selected.

BCA Protein Standard Curves
Eile Standards Help

User Dol 4732007 243 PM

Double Click on any row o change the conc delste replicates.

gl [Avesbs | Abs 1 | Abs 2 | Abs. 3 [ Abs 4 [ Abs &
[10] 0.008 0007 0.007 0.002 0010 ons
[H] 0.045 0046 0044 0.040 0046 0048
040 0.0%9 0103 nnss 0084 0100 0088
050 0120 0117 0120 0123 0123 0118
1.00 0210 | 0211 | 0205 | 0215 | 0213 | 0207
2 0.355 0357 0354 0.355 0.356 03s2
400 0531 | 0593 | 0591 | 0593 | 0530 | 0586
800 0923 0321 0927 0.923 0322 0.920

Standord Curve | Absorbance Specira

cha [AAS

520 540 560 580 6B00 620 640 660 630 V00 720 750
Wavelangth

e Measure Samples

Once a minimum standard curve has been established, the standard
curve indicator will change from gray (invalid) to green (valid),
allowing the user to start measuring samples. The designation of
“Valid” only indicates that the minimum requirement for a 2-point
curve has been met. Sample concentrations are calculated by using
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linear interpolation (point-to-point) between the two standards
flanking the unknown sample or by using polynomial fitting. Note: In
order to obtain a concentration value (mg/ml) the sample (unknown)
must fall within the limits of the standard curve.

Eie Swndants Halp
[ Frinteage U [ ARATONT 1017 A0 Samy o
[ —— N:'.Jl- Abs &
preve 3
e it
024 2
— G- Snons_| QTR T BCA Standard Curve
H-Smnderd7 | 6000 0961 0473 (] 053 . .
using a 20:1 reagent
Sandard Cuno Absorbance Specra to samp'e Vo|ume:
ol G [TTTTTT T LR 0.2 - 8.0 mg/ml
Putynamssl - 2nd cedar s L e -
I e e e e e e L
Frsquamd ? B =t ! !
09350 o E ! -.. -
ool

80 05 10 15 20 25 3@ 15 40 45 5O S5 D 65 70 75 Ap
ma/mi

Eile Swnndorss Help

Ut (] APYE007 T3P

Tabls Double Chck hanga th cofen
Swandard | mamd [hwwba | Abst | Abed | Absd | Abid | Aba b
A-Pudecercs | 000 | 0802 | 0804 | 0008 | 0003 | do0e | 0065
B-Smnded! | 081 | 0610 | 0817 | 0815 | 0018 | 0018 | ooz

C :"Anm.I!u!!_:-' 003 Ll 085 08 0038 | 003 ! nn4a3

(B N R [ BCA Standard Curve

G- Swsent 1|0z 0z Tz i Lo | oim using a 1:1 reagent
: e : | to sample volume:
Bercei e, | Mot ot 0.01- 0.20 mg/ml
Standard Cunve Type i) T

Liniear - G -
T— = v
@ o
Fraqeared P
05965 (TR .
'"e::t‘:\ 50083 100.0E-3 15003 2t

il

Exiting the BCA Module
It is recommended that you process all of the unknowns to be assayed
before exiting the BCA software module.

5-32



Section 5- Standard Methods

Protein Lowry

The Modified Lowry Protein Assay is an alternative method for
determining protein concentration based on the widely used and cited
Lowry procedure for protein quantitation. Like the BCA and Bradford
Assays, the Modified Lowry Assay requires that a standard curve be
generated before unknown protein concentrations can be determined.
The Modified Lowry procedure involves reaction of protein with cupric
sulfate in an alkaline solution, resulting in the formation of tetradentate
copper-protein complexes. The Folin-Ciocalteu Reagent is effectively
reduced in proportion to the chelated copper-complexes resulting in a
water-soluble blue product that is measured at 650 nm and normalized at
405 nm. Pre-formulated reagents, utilized in the assay, are available in
kit form from numerous manufacturers. Follow the respective
manufacturer's recommendations for all standards and samples
(unknowns).

Sample Volume Requirements

The presence of surfactants or detergents in reagents can significantly
alter the surface tension resulting in difficulty forming and/or maintaining
adequate columns for measurement. The column formation issue can be
overcome without affecting the sample’s absorbance by using a larger
sample volume. A 2 ul sample size is recommended for protein
measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Pedestal Reconditioning

Solutions and reagents containing surfactants may “un-condition” the
measurement pedestal surfaces so that the liquid column does not from
properly. If this occurs, “buff’ the measurement pedestal surfaces by
rubbing each measurement surface aggressively with a dry laboratory
wipe 30-40 times. This will “re-condition” the surface allowing the liquid
sample column to form. Alternatively, use the NanoDrop Pedestal
Reconditioning Compound (PR-1) as a rapid means of reconditioning the
pedestals when the surface properties have been compromised and
liquid columns break during measurement. Additional information about
the PR-1 kit may be found on our website.
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Measurement Concentration Range
The Modified Lowry assay concentration range of detection is ~0.20
mg/ml to 8.0 mg/ml (BSA) on the NanoDrop 8000.

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be defined for
protein (mg/ml) measured with this method at 650 nm. These limits
cannot be set as a default and must be defined each time the application
module is opened. Protein measurements that are outside of the defined
range will be indicated by a flashing light on the Sample Position
llluminator. The sample concentrations will also appear in red when the
plate summary is displayed. Once the plate summary has been
reviewed, samples of interest marked for repeat, and the window closed,
the Sample Position Illuminator will stop flashing.

Unique Screen Features

T Lowry EICE
Fil=  Edit Configuration  Standards  Help
| [Messue | [ olank | [Redlank | [ Recording | [ ShowRepon | usor Deteust Dese(Tirne | 5/10/2000 2119 PM Exit
Flate I Leramy Musassmient complido JR— 7
Hlandanis |@I nmY| €50 Units| mg/ml
| Wi pekato Standards _w fcive [W] B 1 _._;AZ : Savgle | 2 e 019 Al D053 ma/ml !
' Sampie D Lowsy R S| AfS0[ 0156 2623 ||
pckve [ 11| | =4 ';B'Z Secle# @ | rmlam 0@ AL 0056 | |
Sungle Il Lowey 55 il | AgE0| n1E 2467 |
Aclve W] 11 & tZ Savgle | 1 il s 028 A 0TS |y ‘
Sempie D Lewsy | e | AeEn| 02 7.747
fctva [ BO1 - D2 ] Savcle B 1 nTake| 0214 Aams| oun el
| Gample D Loway b | AEED| D4 4651
dctree (W] 8] 1 [ — T_? i Sergheit 1 nmlashe | 076 ads mm el
SamplelD | Lows 1 2 6579
; 7 ool s v b = AES0| 026
Al@@OCOoOOOOOO00 Active [W] 4] 1 = TE Samglefl| 1 rmlabe | 0216 A405 D115 s
Bl@@0 000000000 | s Low TPl 55 0216 ELTZ]
cCle@CCOCO00000 PPt e T8 |
cle@ococoooooo T} 1 ’___F: | Semgiettl 1| miaka 0217 A48 000 |y
E@BOCO0000000) | s Lowy | Aes0[ 027 47
FI@@OCOoOOO0O0OCO s T
= =i = Active [ 41 1 H2  Sargiefil 1 Taba| 027 Ad5| e
c(@@00C00000000]| . o e S mg/mi
v|@@cooocoocoog| | ™" ] — AERL e S
200001500 747

e A 650nm: the Cu-complex’s absorbance at 650 nm for the 1 mm
pathlength.

e« nm1and nm 1abs: current value of the user-selectable

wavelength cursor and corresponding absorbance value for a 1 mm
pathlength. The wavelength can be set by using the up/down arrows
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or typing in the desired wavelength. Note: The user selected
wavelength and absorbance are not utilized in any calculations.

e mg/mL: the concentration of the sample. The calculated
concentration is displayed in the units selected via the units drop
down box.

e Show Report: formatted for 200 samples although the buffer size
can be modified.

Modified Lowry Assay Sample Preparation
Follow the manufacturer’s protocol for the assay including recommended
incubation times and temperature.

In addition to the kit reagents, protein standards (BSA) for generating a
standard curve for the Modified Lowry method are often provided by the
manufacturer. Use the respective standard (e.g., BSA) and dilutions that
cover the analytical range (mg/ml) of interest. Note: Since the NanoDrop
8000 can measure higher protein concentrations than a cuvette based
spectrophotometer, you may need to supply your own protein standards
at higher concentrations than routinely provided by the manufacturer.

Making Lowry Measurements

A standard curve is required every time the Modified Lowry assay is run.
Although curves can be saved and reloaded in the NanoDrop 8000
Spectrophotometer software, it is recommended that the user follow
manufacturers’ guidelines and generate fresh standard curves for each
assay.

Both single and multi-point standard curve generation is incorporated
into the software. A standard curve can be developed using a reference
(Modified Lowry reagent only — no protein) and a single replicate of one
standard. The multi-point standard curve generator displays a maximum
of 5 replicates for each of 7 different standards. There is no set order in
which standards must be run.

The following box will appear after the module initialization is complete:
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= Choose Standards Source

Standards are required. Choose the Standard Curve source.

Mew Standards

hMeasurements

Load Standard
Curve

Cancel

The user may load a previously saved standard curve or generate a new
curve. Selecting the New Standards Measurements button will bring up
the dialogue box on the left, below:

Measurements Table Diouble Chck on &y row 10 change the concantration or doloe replicates.

| Exandard maiml [AvoAbs | Abs 1 | Abs 2 | Abs 3 | Abs 4 | Abs S

D you want to load the Active (W] A-Feterence | 0.000
concentrations and curve type for :‘_"’e [Bl_5-Stoncord1_ 1000
A cve [B] C-Stendard? [ 2000
generating a standard curve from a Actwe [B] D-Swnaarad | 3000
previously saved standard curve file? Active (M| E-Stendarad | 4500
Aciive W] F-Stendeds | 6000

Yes kecte G-Saandard b

mective| | H-Swndard 7

Clicking on the Yes button will allow the user to import just the Standard
series without the respective measured values (See image on the right,
above). This option is very useful when running a routine series of
standards. Selecting ‘No” enables the user to enter new concentrations
values for standards 1-7. The reference should remain set at 0.00.

The Standards menu drop down may also be used to load a previously
saved curve, generate a new standard curve, or view the current
standard curve.

Eile Edit Configuration EEIEH

Load fram file

Measurs Blank  view or Measure Standards Show Report

Follow the steps below to either generate or modify the curve as needed:

o Enter the concentration for each standard.
The user may either click on the Active/ Inactive box to the left of
each standard or double click any where in the row of a particular
standard to bring up the Edit Standard dialog box to enter in the
concentrations for each standard. This box is also used to delete a
single absorbance replicate value or reset the entire standard.
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= Edit one standard X

Standlard Standard 5

mgfral 2.000

Average shsorbance 0.151

Abs. Replicates

i -
Selected 1151

0.153
Reset

OK, ] l Cancel ]

Alternatively, previously saved standard curves and standard curve
concentration series may be loaded using the Standards menu bar
drop-down options.

e Measure Standards
Up to 5 replicates of each standard can be measured. The software
will not allow measurement of samples until a minimum of either a
reference and 1 standard or 2 standards — are measured. Polynomial
curve fitting requires more standard points depending on the
polynomial degree selected.

* Lawry Standard Curves
File Sterdords Help

Fiint Fage Usor Dnsout TYEO0 £15 P Bt 1o Sample Acquisian

2000015 037/

Mieasuremints Table Daubie Click on amy row 1o changs tha dalate replicaies
Srandard migiml (oo b | Ak 1 | Aba 2 | Abe 3 | Abed | AbeS
| Moasurg | s Fstononcy 0000 | <0004 0005 | 0002 | <0005 <0004 | 0004
Z B - Standard 1 0125 nn2? 0025 [ 0028
o] C-Ginndards | b0 | 0047 | 008 0 | o04 |
- —_— D - Standard 3 05000 0040 0074 0083 0.083
E = Standard 4 1.000 0132 0.130 0433 0132
a F-Giandams | 2000 | 0167 | 0984 1388 | oo
G- Gwandsenf | 4000 | 0212 | 0708 314 | 0216 |
[ H-Standerd 7 £.000 [F5] 0218 [Frd [E

A | | i \ : ' ' | | | [
400 425 450 475 500 525 G0 G675 GO0 E25 650 675 700 726 7RO
Weannlongth

e Measure Samples
Once a minimum standard curve has been established, the standard
curve indicator will change from gray (invalid) to green (valid),
allowing the user to start measuring samples. The designation of
“Valid” only indicates that the minimum requirement for a 2-point
curve has been met. Sample concentrations are calculated by using
linear interpolation (point-to-point) between the two standards
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flanking the unknown sample or by using polynomial fitting. Note: In
order to obtain a concentration value (mg/ml) the sample (unknown)

must fall within the limits of the standard curve.

Eilo  Siandards  Help

mgdml

[ FumFoge 'J' U Dttt e Frataen b Sampile Acquesson
200009 0T
Monsuremonts Table Doty Chek on any e
Smncerd mami | Abs Abs &
Muazury Actve [B]  A-Feteince 0000 | G0 0004 |
Aty [B| B-Geecadl | 0109 | BT (1=
Bak | acton || C-Swndad? | 02500 | 0047 [0
D-Simndard 1 | 05005 | oo (73]
To00_| a1 [
7000 | 0 [
awa0_| anig [
5000 | o (1
’ '
i —
>
N
1 e e e et S S ) e et e ] vt st e et s
00 05 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 &1

Exiting the Lowry Module
It is recommended that you process all of the unknowns before exiting
the Lowry software module.
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Protein Bradford

The Bradford Assay is a commonly used method for determining protein
concentration. It is often used for more dilute protein solutions where
lower detection sensitivity is needed and/or in the presence of
components that also have significant UV (280 nm) absorbance. Like the
BCA method, the Bradford method r requires that a standard curve be
generated before unknown protein concentrations can be determined.

The Bradford uses the protein-induced Absorbance shift of Coomassie
Blue dye to 595 nm as a measure of protein concentration. The bound
protein-dye complex is measured at 595 nm and normalized at 750 nm.
A single stabilized reagent mixture containing Coomassie Blue dye,
alcohol, and surfactant in kit form is available from numerous
manufacturers. Follow the respective manufacturer’s recommendations
for all standards and samples (unknowns).

Sample Volume Requirement

The presence of surfactants or detergents in reagents, such as the
Bradford reagent, can significantly alter the surface tension resulting in
difficulty forming and/or maintaining adequate columns for measurement.
The column formation issue can be overcome without affecting the
sample’s absorbance by using a larger sample volume. A 2 ul sample
size is recommended for protein measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Pedestal Reconditioning

Solutions and reagents containing surfactants may “un-condition” the
measurement pedestal surfaces so that the liquid column does not from
properly. If this occurs, “buff’ the measurement pedestal surfaces by
rubbing each measurement surface aggressively with a dry laboratory
wipe 30-40 times. This will “re-condition” the surface allowing the liquid
sample column to form. Alternatively, use the NanoDrop Pedestal
Reconditioning Compound (PR-1) as a rapid means of reconditioning the
pedestals when the surface properties have been compromised and
liquid columns break during measurement. Additional information about
the PR-1 kit may be found on our website.
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Measurement Concentration Range

Using the regular Bradford assay the concentration range of detection is
~100 ug/ml up to 8000 ug/ml on the NanoDrop 8000. The best linearity
is in the 100ug/ml — 1000 ug/ml range. The concentration range for the
mini Bradford assay is 15 ug/ml to 125 ug/ml.

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for protein
(mg/ml) measured with this method at 595 nm. These limits cannot be
set as a default and must be defined each time the application module is
opened. Protein measurements that are outside of the defined range will
be indicated by a flashing light on the Sample Position llluminator. The
sample concentrations will also appear in red when the plate summary is
displayed. Once the plate summary has been reviewed, samples of
interest marked for repeat, and the window closed, the Sample Position
llluminator will stop flashing.

Coomassie dye-dye and Coomassie dye-protein aggregates are
frequently encountered in Coomassie dye-based protein assays. With
time, particulate can be observed, which can cause significant
fluctuations in Absorbance readings. It is also important to note the total
analyte (protein-dye) signal at 595nm is limited to ~ 0.150 A as a result of
the 1.0mm pathlength of the instrument, the Bradford (Coomassie dye)
reagent concentration, and the acidic pH. Making measurements in
triplicate of standards and samples (unknowns) is good practice,
particularly with the limited assay signal obtained with the Bradford
Assay.
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Unique Screen Features
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e AB595 nm: protein-dye complex’s absorbance at 595 nm at the 1mm
pathlength.

e nm1land nm 1abs: current value of the user-selectable
wavelength cursor and corresponding absorbance value for a 1 mm
pathlength. The wavelength can be set by using the up/down arrows
or typing in the desired wavelength. Note: The user selected
wavelength and absorbance are not utilized in any calculations.

e ug/mL: the concentration of the sample. The calculated
concentration is displayed in the units selected via the units drop
down box.

e Show Report: formatted for 200 samples although the buffer size
can be modified.

Bradford Assay Sample Preparation

Follow the manufacturer’s protocol for the assay including recommended
incubation times and temperature. Allowing the reaction to incubate for a
longer than suggested time frame increases the potential for interfering
aggregates. Higher protein concentration may increase the possibility of
dye or dye-protein aggregates contributing to interfering light scattering.
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In addition to the kit reagents, protein standards (BSA) for generating a
standard curve for the Bradford method are often provided by the
manufacturer. Use the respective standard (e.g., BSA) and dilutions that
cover the analytical range (mg/ml) of interest. Note: Since the NanoDrop
8000 can measure higher protein concentrations than a cuvette based
spectrophotometer, you may need to supply your own protein standards
at higher concentrations than routinely provided by the manufacturer.

Variation Between Different Kits

When comparing Coomassie G-250 and the Coomassie Plus Protein
Assay kit from Pierce, preliminary results show the Coomassie Plus
Protein Assay produces better reproducibility amongst triplicate readings
than the regular G-250 stain when reading the samples directly after the
optimal incubation time.

Making Bradford Protein Measurements

A standard curve is required every time the Bradford assay is run.
Although curves can be saved and reloaded in the NanoDrop 8000
Spectrophotometer software, it is recommended that the user follow
manufacturers’ guidelines and generate fresh standard curves for each
assay. Both single and multi-point standard curve generation is
incorporated into the software. A standard curve can be developed using
a reference (Bradford reagent only — no protein) and a single replicate of
one standard. There is no set order in which standards must be run. The
multi-point standard curve generator displays a maximum of 5 replicates
for each of 7 different standards.

The following box will appear after the module initialization is complete:

= Choose Standards Source

Standards are required. Choose the Standard Curve source.

Load Standard
Curve

MNew Standards
Measurements

Cancel

The user may load a previously saved standard curve or generate a new
curve. Selecting the New Standards Measurements button will bring up
the dialogue box on the left, below:
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Measurements Table Diouble Chck on &y row 10 change the concantration or doloe replicates.

| Exandard maiml [AvoAbs | Abs 1 | Abs 2 | Abs 3 | Abs 4 | Abs S

Da you want to load the Active (W] A-Feterence | 0.000
i Active (W] E-Stondard 1 1,000
concentrations and curve type for Actve (] 000
: cve )
generating a standard curve from a Acwve |8 To00
previoushy saved standard cure file? Active W 2500
Agiive 5000

actve G

mectve| |

Clicking on the Yes button will allow the user to import just the Standard
series without the respective measured values (See image on the right,
above). This option is very useful when running a routine series of
standards. Selecting ‘No’ enables the user to enter new concentrations
values for standards 1-7. The reference should remain set at 0.00.

The Standards menu drop down may also be used to load a previously
saved curve, generate a new standard curve, or view the current
standard curve.

Eile Edit Configuration BEEGEEsE

Help
Load from file

Measura Blank View or Measure Standards Show Report

Then follow the steps below to either generate or modify the curve as
needed:

o Enter the concentration for each standard.
The user may either click on the Active/ Inactive box to the left of
each standard or double click any where in the row of a particular
standard to bring up the Edit Standard dialog box to enter in the
concentrations for each standard. This box is also used to delete a
single absorbance replicate value or reset the entire standard.

= Edit one standard |Z|

Standard Standard 4

ugrml 1000.0

Awerage shsorbance 0124

T e —— — Delete
= Selected

Abs. Replicates

012z A
0123
o 0129
e Fesat 0123
(=T Standard 0125 v
[ Ok I [ Cancel ]

Alternatively, previously saved standard curves and standard curve
concentration series may be loaded using the Standards menu bar
drop-down options.
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Measure Standards

Up to 5 replicates of each standard can be measured. The software
will not allow measurement of samples until a minimum of either a
reference and 1 standard or 2 standards — are measured. Polynomial
curve fitting requires more standard points depending on the
polynomial degree selected.

* PBradford $tandard Curves x

file Swedeeds Help

[_minPage | Usar Ciataut ATVENOT 1001 AM Figtam Io Sample Acquisiban
10 CI 0

Measursments Tabla
Ssandarnd

T avsz | Absd
QOs4 | 0049
0058 | 0057
0070 | 0067
0104
[5FE]

|

CIT|
e | 2

20000 | 0148 0144
4000 O 0173 0188 0105 | 0176
WOOOG | 0205 | 0198 | 0205 | 0204

L1 ] 525 #50 &7 70 225 750

e Measure Samples

Once a minimum standard curve has been established, the standard
curve indicator will change from gray (invalid) to green (valid),
allowing the user to start measuring samples. The designation of
“Valid” only indicates that the minimum requirement for a 2-point
curve has been met. Sample concentrations are calculated by using
linear interpolation (point-to-point) between the two standards
flanking the unknown sample or by using polynomial fitting. Note: In
order to obtain a concentration value (mg/ml) the sample (unknown)
must fall within the limits of the standard curve.
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* Bradford Standard Curves

Regular Bradford

File Swanderds Help .
I__ F’“"‘E!i‘_] Usor Dinfaut SO0 954 A Fuptem in Sample Acquisiban curve us'ng a 501
menan | reggent to sample
LORTT Dats cxckonany o cong volume covers the
[ mossua | Tom | 00w | 00% range of 100-8000
B - Standard 1250 nnsn [I5]
[Coenk_| C-Sianaas | 200 | G061 | 00e ug/ml Note the
"""""" = T WSO WA linear range is
— e L Lo L 100-1000 ug/m
H - Standeed 7 8000 0130 0185
Sianderd Cunat | Absaibance Spactrs A Bradford assay
Svandsrd Qo Typs - using a 1:1
mepdose | reagent to sample
el 5 e { volume covers an
g Wt approximate
09937 ”
r’ range of 15-100
il
Mu.'n 0000 200 X000  AD0O0  SIG00  GODDD  ANO0  BOODDD uQ/ml
ugiml

Exiting the Bradford Module
It is recommended that you process all of the unknowns to be assayed

before exiting the Bradford software module.
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Protein Pierce 660 nm

The Thermo Scientific Pierce 660 nm Protein Assay reagent is a ready-
to-use formulation that offers rapid, accurate and reproducible
colorimetric detection of minute amounts of protein in solution. The
reagent is ideal for measuring total protein concentration in samples
containing both reducing agents and detergents.

Sample Volume Requirement

The presence of surfactants or detergents in reagents, such as the
Bradford reagent, can significantly alter the surface tension resulting in
difficulty forming and/or maintaining adequate columns for measurement.
The column formation issue can be overcome without affecting the
sample’s absorbance by using a larger sample volume. A 2 ul sample
size is recommended for protein measurements.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.

Measurement Concentration Range
The assay has a linear range for BSA of 50-2000 ug/ml using a
reagent to sample ratio of 15:1.

Approx. Approx. Typical Reproducibility
Assay L ;
Type Lo_wgr Upp(_ar (minimum 5 replicates)
Limit Limit (SD= mg/ml; CV= %)
15:1 50 ug/ml 2000 ug/ml + 5% (over entire range)

To accurately prepare standards, we suggest using a minimum sample
volume of 4 ul in 60 ul of the Pierce 660 nm reagent (larger sample
volume is preferable).

Follow the manufacturer’s protocol for the assay including recommended
incubation times and temperature. Additionally, use the respective
standard (e.g. BSA) and dilutions that cover the analytical range (mg/ml)
of interest.

Note: Since the NanoDrop 8000 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.
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By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum concentration limits can be set for protein
(mg/ml) measured with this method at 660 nm. These limits cannot be
set as a default and must be defined each time the application module is
opened. Protein measurements that are outside of the defined range will
be indicated by a flashing light on the Sample Position llluminator. The
sample concentrations will also appear in red when the plate summary is
displayed. Once the plate summary has been reviewed, samples of
interest marked for repeat, and the window closed, the Sample Position
llluminator will stop flashing.

Unique Screen Features

T Pierce 66om

File Ed# Configuration Standerds Help
whonswe | [ Blank || Bt [ Recoding Show Regod | User ittt DatefTamn | 992008 436FM | | Ext
Flate ID Mensurament complete JR—
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detivn [] 8| 1 | B3 Sanplett| 1 Fm s | DME ATED| oo ugfmi |
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Aeive [[] | 1 [ €2 sopn[ 7 rin 1 db.| 0,050 Aro] 9002 | oy
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e« AB660 nm: protein-dye complex’s absorbance at 660 nm at the 1mm
pathlength.

e nm 1land nm 1abs: current value of the user-selectable
wavelength cursor and corresponding absorbance value for a 1 mm
pathlength. The wavelength can be set by using the up/down arrows
or typing in the desired wavelength. Note: The user selected
wavelength and absorbance are not utilized in any calculations.

e ug/mL: the concentration of the sample (unknown)
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e Show Report: formatted for 200 samples although the buffer size
can be modified.

Making Pierce 660 nm Protein Measurements

A standard curve is required by the software every time the Pierce
Protein 660 nm assay is run. Although curves can be saved and
reloaded in the NanoDrop 8000 Spectrophotometer software, it is
recommended that the user follow manufacturers’ guidelines regarding
the use of saved curves when running this assay. Additionally, a
standard curve ‘set-up’ may be reloaded. This feature will recall the
respective standard series used in a previously saved standard curve.
Both single and multi-point standard curve generation is incorporated
into the software.

A standard curve can be developed using a reference (reagent only — no
protein) and a single replicate of one standard. The multi-point standard
curve generator allows a maximum of five replicates for up to seven
different standards. There is no set order in which standards must be
run.

A blank must be measured before the standard curve may be generated.
It is advisable to use use the dye reagent without any protein added as
both the Blank and the “0” reference sample.

Note: This is unlike the other colorimetric assays on the NanoDrop 8000
where it is recommended that water be used as the blank.

The following box will appear after the module initialization is complete:

~ Choose Standards Source

Swandards are required. Choose the Standard Cunve source.

Losd Standard Mirw Saancdsedss |
Curve Messuramants

Entier Stanidards |
Manual,

Cancel

The user may load a previously saved standard curve or generate a new
curve. Selecting the New Standards Measurements button will bring up
the dialogue box on the left, below:

Measurements Table Diouble Chck on sy row 1 chango the concantration or delese replicatss.

[ Seandard maiml [dwo Abs | Abs 1 | Aba 2 | Abs 3 | Absd | Abs G
Da you want to load the Active [B] A-Feterence | 0000
i Active (W] E-Stondard 1 1,000
concentrations and curve type for
5 Actve ] 2000
generating a standard curve from a Acwve |8 To00

previously saved standard curve file? Active W 2500
Aciive (W] F-Stendad § 5.000
iechve| | G-Swndardb
mectve| | H-Standard 7
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Clicking on the Yes button will allow the user to import just the Standard
series without the respective measured values (See image on the right,
above). This option is very useful when running a routine series of
standards. Selecting ‘No’ enables the user to enter new concentrations
values for standards 1-7. The reference should remain set at 0.00.

The Enter Standards Manually button allows the user to type in a
predefined set of concentration and absorbance values that are supplied
by the reagent manufacturer.

The Standards menu drop down may also be used to load a previously
saved curve, generate a new standard curve, view the current standard
curve or manually enter in standard curve values.

Follow the steps below to either generate or modify the curve as needed:

e Enter the concentration for each standard.

The user may either click on the Active/ Inactive box to the left of each
standard or double click any where in the row of a particular standard

to bring up the Edit Standard dialog box to enter in the concentrations
for each standard. This box is also used to delete a single absorbance
replicate value or reset the entire standard.

= Edit one standard %]

Standard Standard 4

trgynl 7500

Average absorbance 0120

Abs. Beplicates

E
Py Selected 0118
== - Feset 0121
et Standard | | 0123

[ Ok } [ Cancel ]

~

~

Alternatively, previously saved standard curves and standard curve
concentration series may be loaded using the Standards menu bar
drop-down options.

e Measure Standards

Up to 5 replicates of each standard can be measured. The software
will not allow measurement of samples until a minimum of either a
reference and 1 standard or 2 standards — are measured. Polynomial
curve fitting requires more standard points depending on the
polynomial degree selected.
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= Pierce 660nm Standard Curves X
| File Standards Help
User Default 9/9/2008 4:03 P Peturn to Sample Acquisition
2.00C01580.30/28/
Units| gl | Mesasurements Table Double Click on any row 1o change the concentration or delete replicstes
Standard ug/ml |AveAbs | Abs 1 | Abs.2 | Abs 3 | Abs 4 | Abs.E
Active (M| A-Peference | 0.000 | -0.000 | -0.001 | -0.001 | 0001 | 0001 | 0.000 |
Active (M| B-Swendardi | 1250 | 0016 | 0.019 | 0017 | 0016 | 0014 | 0013
Active (M| C-Stendard2 | 2500 | 0046 | 0.046 | 0045 | 0046 | 0046 | 0047
Active (M| D-Standard3 | 5000 | 0091 | 0.088 | 0090 | 0082 | 0.091 | 00%2
Active (M| E-Stendardd | 7500 | 0420 | 0420 | 0418 | 0418 | 021 | 0423
u Active (M| F-Standard5 | 1000 | 074 | 0470 | 073 | 0075 | 0175 | 0475
inactive| | G-Standard 6
Inactive | | H-Stendard 7
Standard Curve | Absotbance Spectra
0.2
|
o
20 =
| zemr]| \\\
i e el Y =2 gy i RN N e =00 0= ]
550 SED 580 B0 B20 G40 B0 B8O P00 720 740 750
‘Wawelencth

e Measure Samples

Once a minimum standard curve has been established, the standard
curve indicator will change from gray (invalid) to green (valid), allowing
the user to start measuring samples. The designation of “Valid” only
indicates that the minimum requirement for a 2-point curve has been
met. Sample concentrations are calculated by using linear
interpolation (point-to-point) between the two standards flanking the
unknown sample or by using polynomial fitting. Note: In order to obtain
a concentration value (mg/ml) the sample (unknown) must fall within
the limits of the standard curve.
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= Pierce 660nm Standard Curves

File Standards Help

User Default 9/9/2008 4:02 PM Retum io Sample Acquisition

2.0.0 CO158 0.30/28/
Units| ugiml Measurements Table Double Click on any row to change the concentration or delete replicates.
| Standard ugfnl |Ave Abs | Abs 1 | Aks 2 | Abs 3 | Absd | Abs B A P|erce
[ Meecura | Active A-Roference | 0000 | -0000 | -0001 | 0001 | -0001 | 0001 | G000
Active M| B-Slandard] | 1250 | 0016 | 0079 | 0017 | 0076 | 0.014 | 0013 660 nm
Active D C- Standard 2 250.0 0.048 0.048 0.045 0.048 0.048 0.047 assay uslng
Active D D - Standard 3 500.0 0.081 0.086 0.080 0.082 0.081 0.052
Active M| E-Slandardd | 7500 | 0720 | 020 | 0118 | 019 | 02l | 023 al5:1
F-Standard & 1000 0174 0170 0173 0178 0175 0175
st | e W] St reagent to
Inactive| | G-Standard b
Inactive| | H-Standard 7 Sample
. — volume
Standard Curve ‘ Absorbance Specira
covers an
02 H
Standard Curve Type - approximate
1 EE | oSt range of 50-
01
o s 2000 ug/ml
1 ‘ n |
2 | e
Prsquared o L
0.9929
A |
oo 1000 2000 3000 4000 5000 BOO.0 7000 8000 8000 10000

ugfml

Exiting the Pierce 660 nm Module
It is recommended that you process all of the unknowns to be assayed
before exiting the software module.
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Cell Cultures

Using an absorbance spectrophotometer to monitor light scattered by
non-absorbing suspended cells is common practice in life science
laboratories. Such applications, more than any other, accentuate the
differences between the optical systems of the numerous
spectrophotometer designs.

Note: The most distinct difference between the NanoDrop 8000
Spectrophotometer “absorbance” values for cell microbial cultures and
those observed using classical cuvette based systems will be attributable
to the shorter pathlength (1 mm vs. 1 cm.) Values may not be exactly 10
fold different as readings are dependent on both the optics of a specific
spectrophotometer as well as the cell type in suspension.

The Cell Cultures module displays the sample spectrum from 250 nm to
700 nm. The software will display the absorbance data for the frequently
used wavelength for monitoring cell suspensions (600nm) in addition to
displaying the value for a second wavelength of interest.

By selecting Measurement Limits from the configuration drop down
menu, minimum and maximum absorbance limits can be set for the user
selectable wavelength (cursor position). These limits cannot be set as a
default and must be defined each time the application module is opened.
Sample absorbances that are outside of the defined range will be
indicated by a flashing light on the Sample Position Illuminator. The
absorbance values will also appear in red when the plate summary is
displayed. Once the plate summary has been reviewed, samples of
interest marked for repeat, and the window closed, the Sample Position
llluminator will stop flashing.
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Unique Screen Features

T el Collurer

File Edit Configuration Help
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¢ 600nm Absorbance: current value of the absorbance at the A1
cursor with the baseline absorbance subtracted. Note: The actual 1
mm absorbance is displayed.

e nm 1: current value of the user-selectable wavelength cursor and
corresponding absorbance. The wavelength can be set by using the
up/down arrows or typing in the desired wavelength.

o Show Report: formatted for 200 samples although the buffer size
can be modified.

Sample Size Requirements

Field experience has indicated that 1ul samples are sufficient to ensure
accurate and reproducible results when measuring aqueous samples.
However, if you are unsure about the surface tension properties of your
sample or your pipettor accuracy, a 1.5-2 ul sample is recommended to
ensure that the liquid sample column is formed and the light path is
completely covered by sample.

Use an 8-channel pipettor when loading multiple samples to minimize
evaporation due to delays in sample loading. It is recommended that
spectrophotometric measurements be made immediately after pipetting
samples onto the pedestals as delays can compromise accuracy.
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Cell Suspension Concentrations

Due to its shorter pathlength, the NanoDrop 8000 can measure
absorbances that are 10-fold higher than those measurable on a
standard cuvette spectrophotometer. It is important to note that the
absorbance reported is that for the 1 mm path and will be approximately
10 fold lower than absorbance values reported when samples are
measured with a traditional cuvette-based spectrophotometer. Since the
entire spectrum is displayed, diluted samples exhibiting very low
‘Absorbance’ at 600 nm can be monitored at lower wavelengths, for
example 300 nm.

Sample Homogeneity

The user must be sure to homogeneously suspend the cells when
sampling for “absorbance” measurements and read the sample
immediately to avoid significant cell settling. Vigorous mixing may be
required particularly when measuring concentrated samples.

Decontamination of Measurement Pedestals

If decontamination is necessary, a sanitizing solution, such as a 0.5%
solution of sodium hypochlorite (1:10 dilution of common commercial
bleach solution — freshly prepared), can be used to ensure that no
biologically active material is present on the measurement pedestals.
The metal fiber optic fittings are made from 303 stainless steel and are
resistant to most common laboratory solvents (see “Solvent
Compatibility” appendix.) A final cleaning of all surfaces with de-ionized
water is also recommended after the user’s last measurement. Note: Do
not use a squirt bottle to apply bleach or de-ionized water. Routine use of
ethanol or isopropanol for cleaning is not recommended.
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6. User Methods

Users Methods are customized absorbance analysis methods that allow
the scientist to create, save and edit a set of parameters for both unique
and routine measurements. All user defined methods except for those
requiring standard curves, are accessible for both 8 Sample and Single
Sample operating modes.

In the left hand box are the current available user configurable methods.
Highlighting a method will display whatever descriptive text is associated
with the method in the description box to the right.

= NanoDrop 8000 V2.0 EC&)
File Help
User Default v Exit

Stendard Methods | UserMethods | Tools & Configuration

User Methods Description
A | Thisis a protected method
Cy dye used to determine the

concentration based upon
absorbance , not
fluorescence measurements.

Method
Editor

Double click to Run Method.

Method Editor

The Method Editor is used to Create, Delete, Edit, and View and Save
methods.

Use the button on the bottom right to access the following screen:
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2]

Methaod List
i Method

Quant
Macle

[Analysis |

nm

Min

han

Baseline

Units |

St
Curve

Sort by

Coeff

Method MName

e

Mol
Wieight

* Cafteine

Standards

27z

2z0

350

350

mgdl

Lingar

+ LOH-cell count

Standards

430

230

750

750

cellspul

Linear

Mote - protected methods are indicated with 2 diamond and can anly be modified by their creator.

|

Create
Method

Delete
Selecte

2|

Edit

Selected ] I

Wiew
Selected

| [Come J[_en

Note: Diamonds indicate predefined methods which cannot be modified.

Create New Method
A wizard style series of new windows will appear that will guide the user
through the creation of a new method. The first window is entitled
Measurement Type and is used to select the method of calculating the

sample concentration. The options allow the user to choose between

using Beers Law (standard or modified to utilize “constants” instead of
extinction coefficient) or standard curves as the means of calculating
concentration. The “Oligo Required” option will use the calculated
extinction coefficient of the entered oligo sequence in calculating

concentration.

A fifth option of ‘none’ enables the creation of methods that report
absorbances at selected wavelengths without calculating concentrations.

A series of secondary drop-down options and required parameter boxes
are displayed as appropriate based upon the Quantification Mode

selected. Note: Methods requiring standard curves are not

available when operating under the Single Sample mode. The
following screen shots illustrate the steps involved with setting up
a custom method using a potential Alexa 488 dye method as an

example.
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= Edit method parameters

Step 1 of 5 - Measurement Type

uantfcaion Mod. [ o=A7®xEx. Coot) M |uy ivitine e cbseroenca (9
atthe Analysis wavelength by
(Extinction Coefficient times the
path length). Both the Analysis
nm and the Extinction Coefficient
are required parameters. The
concentration will be returned in
— 1 |the selected Units. *Forweight-
ﬂl based units a Molecular Weight
is required.

Chromophare Alexa Fluor 468 v

Extinction coeff. {ifmol*cm) 1__? 1DDE_+4T!

Analysis Wanvelength (nm) ‘

Units ‘ mhd

o |

“Mol. Weight (g/mol) | 0.000E+0 |

Cancel

il

Selecting the Next button will bring up the Wavelengths screen:

Edit method parameters

Step 2 of 5 -Wawelengths

The shsorbance at all wavelengths between the Plat Min. Wavelength and Plot Max
“Warvelengths are automatically archived for each measurement.

Lise the Fieport Wavelengths listto define wawvelengths of particular interest for tabular
absorbance display during acquisition and automatic inclusion in reports. The
Wavelengths listis pre-populated with the Analysis and Baseline Correction
Wavelengths. Click on "Edit Wawelengths" to change wavelengths or define

Section 6- User Methods

additional wanelengths

Minimurm Weaselength (nem)

ZD_\ haximurm Wavelength (nm) L?5U |

Feport 495 &
Wavelengths 400
750 Edit Report \WWavelengths
|
[ Back I[ MNext ] [ Cancel

Use this screen to select the wavelengths of interest as well as the

minimum and maximum wave
wavelengths may be included

lengths to display on the screen. Up to four
as Report Wavelengths.

The third window is used to define the baseline correction type.
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= Edit method parameters

Step 3 of 5 - Baseline

Baseline Comection Type | Slops | iAlmear baseline correction from
- | Baseline Correction Wavelagth 1
R 10 Baseline Comrection
Baseline Correction Wavelength 1 (nm) | 400 \ |'"Wawvelength 2 is substracted from
T theraw absorbance spectrum

Baseline Correction Wavelength 2 (nm) | 750 |

Back I[ MNext ] [ Cancel

Step 4 allows the option of including results of up to 2 user defined
formulas in the display and archived data. The formulas are not used in

the calculation of the sample concentration.

= Edit method parameters

Step 4 of 5-Formula

“rou may have up to 2 user defined formulas calculated for this method. Selectone of
the previously defined formulas from "Awvailable Formulas" or first select "Edit List.." to
define a new farmula.

Available Formulas Forrmulas used with this Method (2 maximum)
| 2607280 A Name Formula E
260230 iidd 495/260 A(495)/4(260)
q5/280,
€< T
¥
Edit Forrmulas |
Back I [ MNext ] [ Cancel

The final page of the wizard allows the user to name and describe the

new method.
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= Edit method parameters

Step 5 of 5-MName

Methodname | Alexsdpd | Protacted?

DESCr\pliUﬂéilﬁnrescent dye
(optional)

Back I[ Finished I [ Cancel

Note: A method that is protected can only be modified when accessed
under the user account from which it was created. It is recommended
that a method be created from a password protected user account rather
than the Default user account to ensure that methods are not
inadvertently modified.

Edit Selected Method

Predefined methods with a black diamond next to them are protected
and cannot be edited. User defined methods with a black diamond by
only be edited the user hat created. All other methods may be edited at
any time by highlighting the method name and hitting the Edit Selected
button. All four wizard pages are accessible as tabbed pages when
editing a method.
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= Edit method parameters B
Measurement Type .Wa\/elengths | Baseline | Mame

Quantification Mode c=FactorxAfh - U= COMEERTEIDES oy
by multiphying the absorbance

(A) at the Analysis wavelength

by the Factor and dividing by the

path length. Both the Analysis nm

and the Factor are reguired
Factor Yalue (ng/ul) | 1.00E+0

Analysis Wavelength (nm) 300
Units ng/ul -

*Mol. Wieight (g/mal) | 0.00E+0

[ 0K ] l Cancel ]

The user may move to the appropriate window by using the top tabs and
edit only the parameters of interest. The user may also edit a method
from within the acquisition module by using the Edit drop down box.
Note: When editing is complete, the changes must be saved in order to
be implemented.

View Selected

This button allows the user to review the parameters of a method but will
not save any changes.
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User Method Acquisition Screen

= Example custom

The analysis wavelength and associated factors will be displayed on the
acquisition screen when operating in either the Single or 8 Sample
mode. The results of each additional formula will be displayed on the
acquisition page when generated in the single sample mode but will not
be displayed on the data 8 Sample mode. The additional formula results
will be available in the data report and archived data for both operation

modes.

Automatic Path Selection:

If selected, the software will automatically

switch from using the 1.0 mm pathlength to the 0.2 mm path when the
absorbance value of the specified analysis wavelength reaches a

threshold of 1.25.
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7. Tools & Configuration
Archived Data

Sample data from all application modules is automatically stored in
archive files and can be opened by either the integrated Data Viewer
software program or spreadsheet programs such as MS Excel.

Archive File Creation

Every time an application module is started, an application-specific
archive file is created for the user that is logged in. All measurements
made by the user (in that application module) for a given calendar day
are stored in a single archive file. These files bear the name of the
respective application module with the date appended. For example, an
archived file entitled “Nucleic Acid 2007 03 21.nd8” corresponds to
Nucleic Acid data from the software session that began on March 21,
2007. A unique file extension (.nd8) has been given to these files to
enable automatic startup with the Data Viewer (see the description of
Data Viewer later in this section).

The data may be edited and/or reformatted and stored under names of
the user’s choice. The spectrum can be re-plotted from the wavelength
data if needed for further analysis.

Absorbance data shown in archive files are represented as they are
displayed on the screen. For Nucleic Acids, Protein A280, and Protein
and Labels application modules, data is stored based on a 1.0 cm (10.0
mm) path. For MicroArray, UV-Vis, BCA Protein, Bradford, Lowry and
Cell Culture application modules the data is hormalized to a 1.0 mm (0.1
cm) path.

For data from all modules, a column entitled ‘Measurement Type’ is
included. For each measurement, this column will contain ‘Measure’,
‘Blank’, or ‘Reblank’. If the value is ‘Measure’, then the values in that row
are from a normal measurement that has utilized the stored blank value.
If the value is ‘Blank’, it indicates that the measurement is the initial blank
recorded. If the value is ‘Reblank’, it is the re-analysis of the previous
measurement with a new blank.
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! Microsoft Excel - Nucleic Acid 2005 11 01 v3.2.ndj [Read Only]

E) Pl [dt Wew Irest fmat Took [ots Widow ACTI Meb  AdoberOr

RN A" RSN AN . @ 5Ll e e =10 =B 7 U EEBHS % -
e | L 2 By gy ]
- B Module:

A B fordabery | E | F & [ A# [ 1 [ J | ® L [ M [ w
1 |Module: Nucleic Acid
2 [Palh. 10 mm
3 [Soltware 3210
4 |Furrwane USEAIN 2 41 3 NOF
& |Sarnple 10 User 10 Datre Tirnee ngful ARl A VAL RV Constanl | Cursor Pos Corsor abe 340w Massunem
B | Dirfault A005 838 AM 0 0o 0 MaN bl 1 230 0 0 Blank
rll} Diafault A0S 833 AM as 007 nn3 242 212 &0 20 nnas 0 Meazure
1] Defsult | 1//2005 G39AM 4376 080 052 167 243 50 20 03% 0000 Measure
] Default | 117172005 G40 AWM 3373 787 437 186 235 50 30 33531 0000 easure
1 Default | 11/1/2005 B:41 AM | F0404) 7408 3984 186 23 50 0 007S D030 easure

Data Storage Hierarchy

The hierarchy for archived files is as follows:

C:\ND-8000 Data = User name - Application Module (BCA Protein,
Lowry, Bradford, Cell Culture, MicroArray, Nucleic Acid, Protein A-280,
Proteins & Labels, UV-Vis).

All archived data files are stored in an application module folder that is
within the User folder as shown below:

Address |[25) C:AND-8000 Data\Def ault\Microdrray W a il
Folders x Marne Size  Type Date Madified
2 [ ND-3000 Data | |E] Microdray 2007 03 20 Wl 14KE  NDE File 3(21j2007 4:02 PM
(3 Admiristrator |l Microarray 2007 03 23 .. 18KE NDE File 3(23j2007 5:57 AM
|2 Custom report Formats
= [ Default

12 Cell Culture:

ray
12 Mucleic Acid

User-Defined Data File Export Location

In addition to the primary data storage, users may elect to export their
data as anto an additional location. This option can be chosen under the
Data Export Exporting tab in User Preferences from within the Tools &
Configuration tab. Select the Automatic Data Export feature by enabling
the On box. Select the data export destination using the icon next to the
Data Export Folder dialog window. Save the alternative path by clicking
on the ‘Save and Exit’ button before exiting the User Preferences
window.

All data are written to the archive file immediately upon completion of the
measurement. Inadvertent software or PC shutdowns should not affect
the archive file.

Data Viewer
Data Viewer is a versatile data reporting software program incorporated
into the operating software that offers the user the ability to customize
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report structures, import stored data and re-plot data from previously
generated data. Using the Data Viewer is the most expedient method to
review data. This feature may be accessed during measurement
sessions from the Show Report function found within each method
module. It may also be accessed from the Main Menu page. A NanoDrop
8000 Spectrophotometer does not need to be connected to the PC to
use the Data Viewer module.

Data Viewer Features

The Data Viewer is composed of two or three pages in a tabular form
consisting of Plots, Reports and Standard Curves (where utilized). The
user may access any page by clicking on the tabs.

The software opens to the Report page whether accessed through the
Main Menu or Show Report. Note: Recording rather than Start Report
must be selected in order to access the Data Viewer via Show Report.

Tool Bar Features common to all three pages include:

o File: Allows the user to define the page set up for printing out the
spectra, the report and the standard curve. This drop down also
allows the user to save the window as a jpg.

e Configuration: Options controlled by this tool bar function include
‘Auto Scale’, ‘Include graph in printout’ and ‘Include standards in
printout’.

o Data: Includes options to import data, rename samples and delete
sample data. Note: After deleting all samples, it is important to exit
out of the Data Viewer module and re-enter if importing data for a
different application type.

o Reports: This tool bar function allows the user to select columns of
interest to be included in a report. See following section on Reports
Page for details on additional drop down box options.

e Print Window: The current Plot, Report, or Standards screen may
be printed by selecting ‘Print Window’ or ‘CTL +P’.

e Save Window: Saves files as .JPGs.
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Import Page

To select samples for viewing, select ‘Import Samples’ from the Data
menu bar drop down options from either the Plots or Report pages within
the Data Viewer software. This will bring up a new window with an
Import Folder box and a Directory Tree as shown below.

Features include:

o Import folder: Used to select folder where data is to be imported
from. Folder selection must be at the level of user or higher--may not
select an application or method folder within a user in this activity
box.

o Directory tree: Used to select specific data to be imported. Clicking
on the square to the left of each file name will provide further detail to
each level. Users may choose to select either individual samples
within a file or the entire file. All import selections must be of the
same application or method type.

o Select or Deselect: Used to move the highlighted sample choices to
or from the Selected Samples box. Note: The software defaults to a
buffer size of 1000 samples.

e Search: Function allows the user to locate specific data by searching
through sample ID names.

e Sample Information and Spectrum: Are populated with the
information associated with the most recently highlighted sample.

o Import and Return: Uses selected sample data to populate Plots
and Reports windows. Note: Holding down the shift or control PC
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function keys will allow the user to select multiple samples and/or
files for importing. The keys can also be used to deselect multiple
samples.
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Plots Page
The Plots page displays selected sample spectra.

Features include:
e Test Type: Auto fills in module name.
o Date: Auto fills in date and time of report.

o Selected Plot: There are two methods of selecting or highlighting
individual sample data. The user may simply move the cursor over
the plot of interest and click or use the ‘Selected Plot’ drop down box
(which will also display the legend). The selected sample will show
up as a bold plot line.

o Plots/Sets: Users may select the maximum number of individual
plots (up to 20) graphed per page. Since a report can hold data for
many samples and a graph page is limited to 20 plots, additional
sample spectra are displayed on new pages. Each page is then
referred to as a set.

e Legend: Positioning the cursor over the legend box will bring up a
visual display matching the sample name to a plot color. The user is
not able to select or highlight a sample from the legend.

e Sample information: Automatically populates with data associated
with selected sample. Data displayed is appropriate for data type
chosen. Note: Information is based on data collected at the time the
sample was measured and is not modified by a change in cursor
position on the Data Viewer real time display.
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e Movable x and y axis: Available for all data types. If the cursor is
out of view in either direction- rescale the axis by typing over one of
the outer limit numbers. The cursor absorbance information
displayed at the bottom of the page is determined by the position of
the movable cursors. The movable X determines the baseline from
which the peak of the Y position is calculated. Reset Baseline will
reposition the x axis back to zero.

Report Page

The Report page displays the data for selected samples in a table
format. The user may modify column configurations for each method
type and save multiple customized formats.

™ ND. D000 Data Viewer. vl
Eile Cosfiguriston Dass Repods Halg

e Tosthpa Huclpic Az AAT007 305 M Ea |

Piapon Mame Fuepon Pl Made lgnoee -

260/230 | Constant |0||';uv Fad

00 mg-ul

00rgul | A3 S0 | e

Defauh
Rilingul | 01 T Diataul [ &0 | e
Bllrgul | F2 | Duleut | ] 709 | | =m0 |
RO sgul E2 Dataul 200 &0 8 1207% 613 180 235 Sa00 230
Bingul | W | Delesh | 32372007 | €059 (1232 | G7a@ | %e0 | 223 | @00 | 290
G00rgul | B2 | “Binghl | Defeuh | 30067 | V1d4ZAM | 55205 | 1B | 6395 | iss | 2% | sabo | &30

Start Report / Recording

All data is automatically archived. The user can log measurement
results in an active report table as the data is accumulating by using the
Start Report / Recording feature in the acquisition module. The default
setting has the Recording feature activated for all modules. If Start
Report is displayed, the accumulating data will still be archived but will
not be shown in the active report.

- Help

[Measure] [ Blank. ”Re—blank] [ Recarding ] [ Show Feport ]
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Show Report

Selecting this button will bring up the Report page. Hitting the Exit button
at the top right will exit back to the acquisition module. The data will
continue to populate the report after exiting.

- ND-B000 Data Viewar.vi

File Configuraion Dain Repons Help

Plate | Rapor Toest hypoee
Fiepiost Narme: [ | Repiort Full Mods
Save
Plote | Well |Sample| Oste | Time | noful | A260 | A280 | 260280 | 260, Font 50
(in] (] e and Print 5

All data is stored in the archive file at c:\ND-8000 Data and may be
exported to an alternate location. To open these reports, go to the
C:\ND-8000 Data\Reports folder and right click on the file of interest.

Some key options useful for the Report page are accessible through the
Report tool bar drop down.

= ND-BDOO Data Viewer.vi

Configure Repart
Flots  Report ‘ SortReport Testtype: l:l I:
Report Nama Save Report Format.. Report Full Made
|: Load Report Format. :l
Flate ‘el | Sa oful A260 A280 2B0/280 2607230 Caonstant | Cursar
u] Save Report. Pos

Load Report

Print Report

Choosing the Configure Report option brings up the following box:
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= Report configuration editor X

Selectthe report columns to display and the order
that the columns should appear. Change the order
by selecting and dragging & column header string
ta the desired position.,

Report columns

Flate IO ~

el

Sample ID

=il Show All
Time

noful

A250
A280

2607280

Zae0
Constant

Cursor Pos

Cursor abs
340 raw

Measurement Type
v

Selecting OK will return the user to the Report page displaying only the

columns of interest.
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Additional options include:

e Sort: Allows users to sort data by column (example-by date or
sample name) and by either ascending or descending order.

e Save Report Format: Saves the current report format as an .nr8 file
for retrieval and future use. To designate a saved report format as
the default format, exit to the Main Menu, choose Users Preferences
and click Reports. Use the Select Default Report Format to see the
list of saved formats available for the specific method type.

e Load Report Format: Allows saved report formats to be loaded
either before or after data is imported.

e Print Report: Will print out only the Report page by default. Users
may choose whether or not to print out the standards or plots pages
by selecting these options under the Configuration drop down on the
tool bar.

e Save Report and Load Report: There are several options for this
feature as seen in the following window:

= Save Report As....

Choose how to save the report:

Choase this option to be able to reload the

bl reportinto the Data Viewer i a later dale.

Choose this option to export a tab deliminited
textfile of the displayed Report Table
suitakle forimport into Excel

Export Repaort
Table Onky

Choose thig option to export a tab deliminited
textfile of the displeyed Report & Standards
Tahles suitable forimport into Excel

Export Report &
Standards Tables

Cancel

Using the Full Report option will allow the user to use the Data Viewer to
reload the report at a later date. The saved report may be recalled using
the pull down Load Report. If using the Load Report feature- the report
will be displayed with the default column configuration. Note: Access the
User Preferences module on the main menu to modify and save
preferred default configurations. Reports are saved in an .nr8 format.
The user may select specific default report configurations for each pre-
defined method. Only one default report formula is available for all user
defined methods. Use the drop down Load Report Format to utilize a
different saved configuration when running a custom method.
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The other two options are meant for reports that are expected to be
opened in Excel type spreadsheets. To open these reports, go to the
C:\ND-8000 Data\Reports folder and right click on the file of interest.

Additional features of the Report page:
e Method: Automatically populated with data method type.
o Date and Time: Automatically populated when report is generated.
e Report Name: User defined designation for the current report

e Report Full mode: Drop down box defining options for managing
reports.
The user may elect to Print, Save, or Print and Save a report at any
time by using the Report Full Mode drop down box shown below.
The default setting of 1000 samples per report may be modified by
highlighting the box and typing in the desired number. Choosing
‘Ignore’ from the drop-down will allow the user to include an unlimited
number of samples in a report.

e Max Report Size: Default number is set at 1000.

Standards Page

The Standards page will display the actual reference standards applied
to each particular sample at the time of measurement. Note: This page
is only available for software modules utilizing a Standard Curve.

Fle Corfigration Data Reports Help
Flots | Report | Standards | Testtype: Bradtord | 10/27/2005 1.17
Standards
Sample Curve Ret Ret St 1 Std1 St 2 St 2 Std 3 St 3 Stel 4
D Type conc Abs conc Abs, conc Ahs conc Abs conc
Reterance Interp 0.on 0.02a Mak [REL Mah [RE [REL REN Mak
Standard 1 Interp 0.00 0.029 100.00 0.047 NaN MNaN NaN MNaM MNal
Standlard 2 Interp ooo 0.029 100.00 0047 | 100000 | 0.099 NaM MNal Mar
Standlard 3 Interp ooo 0.029 100.00 0047 | 100000 | 008 | 2000.00 | 0073 Mar

Opening Archived Data with Spreadsheet Programs

The archived files are in tab-delimited format and can be opened in
Microsoft Excel or an equivalent spreadsheet program. To open these
reports, go to the C:\ND-8000 Data\Reports folder and right click on the
file of interest.
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Note: Save and rename files before making any changes if opened with
Excel type of programs to ensure that the original archived data is
available for importing using the Data Viewer function.

Diagnostics and Utilities
Calibration Check
The Calibration Check is found within the Utilities and Diagnostics

module and is accessed through the Main Menu. It is used to confirm
that both pathlengths are within calibration specifications.

= Utilities & Diagnos... [

Select Diagnostics or
Calibiration Check

Diagnostics
Calibration
Check
Fieturn to
hain hMenu

A CF-8 kit is required to run the calibration check procedure. The kit
includes 8-well PCR strip tubes and two ampoules of an aqueous
potassium dichromate (K,Cr,0O-) solution (CF-1) for use in
confirming calibration of NanoDrop 8000 Spectrophotometers

The Thermo Scientific NanoDrop 8000 Calibration Check diagnostic
utilizes five measurements on each of the 8 positions to verify the
pathlength calibration. It is important to pay careful attention to
technigue when performing this procedure, as a single outlier caused
by user error can result in a failed calibration check on one or more
pedestals.

Calibration Check Best Practices
« Do not open the vial of CF-1 until ready to perform the calibration
check.

« Position the instrument at an angle that will allow for optimal use of
the pipette guide.

« Ensure the NanoDrop 8000 is not situated near an air vent or an
exhaust fan from a nearby instrument.
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Aliquot 60 uL of CF-1 into each of the 8 tubes in the PCR strip. A
volume of 60 ul in each PCR tube is required to reduce the effects
of evaporation and potential fluid concentration.

Use a small-volume (0.5-10 uL) multi-channel pipettor and well
fitting low retention tips. If using an electronic pipettor do not draw
up large volumes to dispense multiple aliquots. The CF-1 reserve
stored in the tips may begin to concentrate, affecting the quality of
results. Draw and dispense individual 1.5 uL aliquots for each
measurement cycle.

Ensure that adequate volumes of CF-1 are being pipetted onto the
center of each pedestal. If tips are not fitted properly on each
channel of the multi-channel pipettor, individual channels may not
properly draw up, or dispense an adequate volume onto each
pedestal. Columns that are too thin, or shifted off to one side may
not completely cover the fiber-optic center of each pedestal.

Always use fresh aliquots for each replicate set of measurements.

Required Materials
« CF-8 Calibration Kit (Cat # CHEM-CF-8)
« low volume, 8-channel pipettor with the appropriate tips
« dH,0
« low lint lab wipes

Preparation
Follow the cleaning and reconditioning steps prior to beginning the
calibration check procedure:

1.

3.

4,

Open the vial containing PR-1 and use the applicator
provided in the kit to remove a pin-head sized amount of the
compound.

. Apply a very thin, even layer of PR-1 to the surface of the

upper and lower pedestals.
Wait 30 seconds for the PR-1 to dry.

Fold a clean, dry laboratory wipe into quarters and remove
the PR-1 by aggressively rubbing the surface of the upper
and lower pedestals until all compound residue is removed
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Note: The black appearance of the removed residue is
normal and is not indicative of surface dirt.

5. Ensure the measurement pedestals are clean and that a 1.5
ul water sample “beads” up on each of the lower pedestals.
Repeat reconditioning procedure if a water sample droplet
flattens out and covers the surface of any pedestal.

NOote: CF-1 is supplied in two single use vials and both ampoules
must be used within 30 minutes of opening. Prolonged exposure to
the environment may cause a significant concentration change.

Calibration Check Procedure
1. Position the instrument at an angle that will allow for optimal use
of the tip guide.

2. Select the Calibration Check: Tools & Configuration Tab >
Utilities & Diagnostics>Calibration Check

3. Enter the Target Absorbance of the CF-1 in the pop-up box
“Target absorbance @350 nm, 1 mm pathlength.”

Note: The target absorbance is located on the ampoule label
and is lot specific.

4. Add 60 ul of dH,0 to each well of one of the 8-well strips
provided.

5. Use an 8-channel pipettor to simultaneously pipette 1.5uL of
water to each pedestal position, lower the arm and click the
Blank button. At the end of the measurement cycle, use a lab
wipe to remove the water aliquots from the upper and lower
pedestals and change tips.

6. Thoroughly mix CF-1 Calibration Fluid by vigorously shaking
ampoule and ensure all solution is collected in the bottom
portion of the vial.

7. Carefully break the neck of ampoule to open the CF-1
Calibration Fluid and aliqguot 60 ul into each of well of the
second 8-well strip.

8. Use an 8-channel pipettor to simultaneously pipette 1.5uL of
CF-1 fluid onto each pedestal, lower the arm, and click the
Measure button.
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9. At the end of each measurement cycle, use a lab wipe to
remove the CF-1 aliquots from the upper and lower pedestals.

10. Change pipette tips, then repeat step 8. Measure a total of 5
separate sets of replicates.

Calibration Check Results
After the 5" measurement, the results will be displayed on-screen.

When the instrument passes the check procedure, a pop up box will
indicate that the instrument works within specifications and the
results will be saved as both a JPG and a .TXT file in the ND-8000
Data\Calib check folder on the local drive.

If the calibration check results in a failure or conditional pass, please
review each series of data points looking at trends associated with
individual positions. Choose the “Take No Action” option to review
the data before exiting the diagnostic module. Refer to the
Common Technique Issues section below for troubleshooting
information.

If the instrument needs to be recalibrated, contact your local
distributor or Technical Support for assistance.

Common Technique Issues

Improper Blank

When individual positions appear to have very low absorbance values as
shown by the red arrows in the figure below, it often indicates an
improper blank was measured. The green arrows in the same figure
illustrate the difference in measurements after a new blank was
measured.
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When this occurs, reset the calibration check and ensure all pedestals
are clean before making a new blank measurement.

Multiple Measurements with Same Aliquot

Measuring the same aliquots for subsequent measurements often results
in most or all of the 1.0 mm data points moving off the reported scale. In
the image below- note that the 1.0 mm data is off the scale while the 0.2
mm data for replicate 2 is within the accepted deviation.
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0044
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When this occurs, reset the calibration check and ensure fresh aliquots
are used for each replicate.

Using Single Channel Pipettor

Loading samples with a single channel pipettor often results in most or
all of the 1.0 mm measurements being reported as more concentrated
than would be expected.
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When this occurs, reset the calibration check. Use an 8 channel pipettor
with fresh tips for each measurement.

Multiple Aliquots Using Same Pipet Tips

Using the same pipet tips for subsequent measurements often results in
one or more of the 1.0 mm measurements being reported as more
concentrated than would be expected. (See image above.)

When this occurs, reset the calibration check. Use an n 8 channel
pipettor with fresh tips for each measurement.

Insufficient Volumes

When just one or two samples do not show 1.0 mm data points, but do
show 0.2 mm path deviation data as illustrated below, the full aliquot may
not have been delivered to the pedestal resulting in a broken column.
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004+

082+ m
o

= U

0.2 mm Poh Deviatons

e O

5 5 5 5 e o

55

RS

When this occurs, reset the calibration check and ensure sufficient
volumes are used for each replicate.
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Reviewing Previous Calibration Check Results

The calibration check module included in NanoDrop 8000 software
versions 2.2 and above enables the user to review absorbance values
for each replicate for all 8 positions as well as by individual positions.
This feature is useful when troubleshooting calibration checks that result
in conditional passes and/or failures. The latest software version is
avaialble for download at www.nanodrop.com. Previous results may be
reviewed at any time by using the “Load Cal Check File” feature
avaialble under the File drop down menu.

Additional information

Cleaning instructions, the calibration check procedure as well as a
table of calibration check tolerances may be accessed via the menu
bar Help drop-down feature.

Intensity Check

The Intensity check is used for troubleshooting purposes. The below
image is representative of a typical spectra. Refer to the chapter on
Troubleshooting for additional information.
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Account Management

The Account Management module provides options for directing where
specific data files are archived, allowing users to segregate their data into
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personal folders. The Account Management module is accessible to the
administrator only.

= User Access Manager, |X\
Actions

All Users

Administrator Mot Expired

Account Types
There are three types of user accounts:

Level 10- this is the highest security setting and all level 10 users can
add new users, modify a user, delete a user and set password options.
At the time of software installation, the only level 10 account is
Administrator whose initial password is “nanodrop”. It is strongly
recommended that the password be changed after initial account set up.
Any user can be set to a level 10 access, although this is not
recommended (see Level 5 below). Note: The administrator (or the last
level 10 user) account may not be deleted.

Level 5- this is the security setting recommended for an ordinary user
account. An account with this access will be password protected and will
be able to select specific user preferences. Also, all data generated will
be automatically archived in to the user’s account in ¢:\ND-8000 Data
(and the user specified location if that preference is selected).

Default (level 0 security) - this access level is reserved for the Default
account only. This account enables any user without an account to
access all the active software measurement modules. Although it is not
password protected, user preferences can be set for this account. All
data generated will be automatically archived into the Default folder
within the ¢:\ND-8000 Data folder. Note: For laboratories requiring that
every user have a unique user-account, the administrator may disable
the default user account.

Account Log-in/Log-out and Time Out
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The user’s account will remain active until 1) a user logs out of his/her
account by using the pull down menu to select either Default or another
user name or 2) the user closes the software.

A user account may also be logged out automatically if the software
“System Idle Timeout” is exceeded. After 4 hours of inactivity the
software account will automatically revert back to the Default user. A
screen will appear indicating that the time is about to expire, with a 30-
second countdown. If the user elects CANCEL, the clock with reset and
the user account and application module will remain active for another 4
hours. If the time expires, the open application module will close,
returning to the Main Menu and the Default user.

Account Lockout
User-specific accounts can become locked out in several ways as noted
below:

¢ Failure to change password within the allotted time

¢ Incorrectly entering the password 99 consecutive times

e The administrator locks a specific account
Only the administrator (level 10) can unlock a locked account. This is
done by using the Modify User entry in the Account Management

module. Note: All accounts (even the administrator) may be locked if the
incorrect password entry occurs as described above.

Change Password
This module enables each user having an authorized account ID to
change their respective password.

Note: The administrator, using the Options or the Modify User entries in

the Account Management module, establishes whether individual user
passwords will expire and, if so, after how many days.
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= Options |

~ |

Maximum Password Attermpts I1_UU —|

]

Minirmurm Passward Length !D —

Fassword Expiration enabled O

Default Expiration Days |.380 —|

DK l l Cancel ]

Passwords.log file

This file contains the User ID & password for all accounts and is readable
only by the software. It can be found in the c:\\ND-8000 Data\log files
folder. It is strongly recommended that each time a new user account is
added or a password is changed, the administrator make a copy of the
updated file and store it in the c:\ND-8000 Data\log files folder. If the
administrator's account becomes locked, the up-to-date copy can be
renamed and used as the password.log file.
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User Preferences

Each user has the option to configure a number of settings in the various
application modules. The user preferences options for each application
module are self explanatory and include options applicable for that
module.

Some key features include:
The General Settings tab allows the user to either select or deselect as
default settings the options of:

e Requiring sample ID’s before a measurement is taken

¢ Auto advancement to the next set of samples (i.e. move to the next
column on the 96 well visual)

e Requiring the user to confirm that they want the Data Viewer to close
when closing out of an acquisition module

= User Preferences \X\
File Help

User Default

Microarray | Proteins & Labels Protein A280
General Settings Reports Data Exporting Nucleic Acids Ui

Sample ID required [ OFF
Automatic Column Advance []OFF

Prampt User to Close Data Viewer [10FF

[ Save & Exit ] [ Cancel

Data Exporting

In addition to the primary data storage of archive files at c:\ND-8000
Data, users may elect to export their data to an additional location. This
option can be chosen under the ‘Data Exporting’ tab by selecting the
‘Automatic Data Export’ box and then choosing the file path by clicking
on the file folder icon under ‘Data Export Folder'. The archived files may
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be opened with Excel by using the right click option of the mouse to open
the .nd8 file. Note: It is important to save the file with a new name before
making changes with Excel.

The Export Data by Row option is applicable to the 8 sample operation
mode only. When selected, data will be sorted in reports by plate well

rows (Al to Al2, then B1 to B12) rather than by columns (Al to H1, then
A2 to H2).

= User Preferences ‘ia
File Help
User Default
Microarmay | Proteins & Labels | Protein AZ80

§ 1 |
General Settings Fepors  Data Exporting MNucleic Acids Ui

To export NanoDrop 8000 data automatically after each measurement
-check the "Automatic Data Export box
-select a "Data Export Folder"
-Optinally configure custom export data format for one or more test
modules by first selecting a module, and then clicking on the "Configure
Data Export for Module" button

Autornatic Data Export [ On

Export Data By Row ¥ On

Test Module Data Export Folder
ﬂ ChDocuments and Setingsidave.lach 1
MicroArray Deskiop
Ui
Protein A-280
Cell Culture

Proteins & Labels

BCA Protein

Bracfare Configure Data
Exportfor Module

Loy

Pierce B60nm

Custorm =

Save & Exit ] { Cancel

Selecting the Configure Data Export for Module button will bring up the
following pop-up box:
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= Nucleic Acid Data Export Configuration

and log interval.

Selectthe data exportfields and the arder that the fields should appear.
Change the order by selecting and dragging an item to the desired
position. Optinally. enable the export of the raw absorbance data range

EE Abs. Spectrum Export
Well & Shone All
Sample 1D Disabled [J
UserID
Time
nigful =
o) s
AZBO =
260/280 Delta &
Constant
Curgar Pos
Cursor abs. v

’ OK ] ’ Cancel ]

This box is used to select the particular data columns of interest when
exporting data. Save the designated path by clicking on the Save & Exit
button before exiting the User Preferences module.

Note: The user may select specific default report configurations for each
pre-defined method. As seen in the image below, only one default report
formula is available for all user defined methods. Use the drop down
“Load Report Format” to utilize a different saved configuration when

running a custom method.

= User Preferences
File  Help
User Default
Microarray \ Proteins & Labels | Protein AZB0

General Settings Reports Data Exporting | Mucleic Acids iU\/—Vls

Select Custom
Feport Format

Auto Reporting

Mucleic Acids
Uv-vis
Microarray

Protain 4280
Protein BCA
Frotein Bradfard

Proteins & Labels Pratein Lawry Single Sample O
Cell Cultures [7] Pratein Pierce 860 nm 8 Semple ©
Default Reports
| Maodule Custom Report A
d B portfon ]
icroArray Standard MicroAray report formatnfd
Uv=vis Standard UV-Vis report format.nfd
Pratein A-280 Standard Protein A-280 repont format.nf8
Cell Culture Standard Cell Culture report format.nfg
Proteins & Labels | Standard Proteins & Labels report format.ntd
BCA Pratein Standard BCA Pratein report farmat.nfd
Bradford Standard Bradford report format.nfg
Lowry Standard Lawry report farmat nfd
Fierce B60nm Standard Pierce BE0nm repart format.nfs
Custom formulas.nfd v

Save & Bxit ] [ Cancel ]
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Auto Reporting

Users may choose to select the Auto Reporting option for any of the
application modules. The auto reporting option allows data to
automatically be saved to the report for all samples. Users may choose
this option under the Reports tab by selecting the corresponding box next
to the modules listed under Auto Reporting. Save the auto reporting
functions by clicking on the Save & Exit button before exiting the User
Preferences window.

Note: User preferences are stored in a “.log’ file. When upgrading to a
newer version of the software, this file should be preserved. If the user
preferences do not appear correctly after upgrading to a new software
version, the .log file should be manually copied to the proper directory.
This file contains the User ID & password for all accounts and is readable
only by the software. It can be found in the c:\ND-8000 Data\log files
folder. Itis strongly recommended that each time a new user account is
added or a password is changed, the administrator make a copy of the
updated file and store it in the c:\ND-8000 Data\log files folder. If the
administrator’'s account becomes locked, the up-to-date copy can be
renamed and used as the password.log file.
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Dye/Chromophore Editor

The Dye/Chromophore Editor gives the user the ability to add additional

dyes or chromophores to the list of predefined fluorescent dyes available
for use with the MicroArray and Proteins & Labels modules. Predefined
dye methods are indicated by a diamond and cannot be modified.

Absorbance contribution at 260nm and 280nm from the respective dye
can be corrected by entering the appropriate decimal correction in the
respective field when adding a new dye to the list. Please refer to the dye
manufacturer for the appropriate correction factors for user-entered dyes.

= Dye/Chromophore List Editor

DwefChromophore List
Name Ihem [nmo oMol | 280nm | 280nm | A
factor | factor
+ O 150E-5 [560  [000E+0 [0.00  [0.00 Below
+ 0vh 2560E+5 | 650 0.00E+0 | 0.00 0.00
+ Alexa Fluor 488 0.00E+D
* Alsxa Fluor 546 104E~5 [566  |DODE+D 000 | 0.0 SElthd
+ Alexa Fluor 555 150E+E | 585 0.00E+0 | 0.00 0.00 =
* Alexa Fluor 534 730E+4 | 590 0.00E+0 | 0.00 0.00
* Alexa Fluor 647 2.39E+5 | 650 0.00E+0 | 0.00 0.00
+ Alexa Fluor 660 132E+5 | 6A3 0.00E+0 | 0.00 0.00
+ Cvlh 150E+5 |61 0.00E+0 | 0.00 0.00
+ V55 2B60E+E | 675 0.00E+0 | 0.00 0.00
Test 0.00E+D | 220 0.00E+D 0.00 0.00
[ Sawve ]
el
Mote - predefined dyes are indicated with & diamond and cannot be modified
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8. Troubleshooting
Error Codes

Instrument Not Found

Mo ND-8000 was found.

| Rety | [ Exit ]

This error might appear upon software startup and usually indicates
that either the power supply or the USB cable is not properly
connected or the software is not loaded properly. To troubleshoot, do
the following:

1. Check that the power supply is connected to the instrument.
Confirm that the instrument is getting power by observing that
light can be seen through the USB opening on the rear of the
instrument.

2. Confirm that the USB cable is connected to both the PC and the
instrument. Note: There are internal USB drivers in addition to the
USB cable. When attaching the USB cable, please wait at least
30 seconds for the multiple USB devices to be installed and
recognized before opening the software.

3. If the cable is connected properly but the Instrument recognition
error persists, open the Windows Device Manager by either right
clicking on the My Computer icon on the desk top or selecting
Start My Computer (right click) = Manage - Device Manager >
NanoDrop Devices.
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Q Computer Management {Local) + E Batteries
= m Syskem Tools +-{dg Biometric
£ Event Viewer +|-E8 Bluetooth
5 Shared Folders + j Computer
+ % Local Users and Groups +-g0 Disk drives
+- ] Performance Logs and Alert: + é Display adapters
_E;, Device Manager +o gk DVDICD-ROM drives
= @ Storage +-i=) IDE ATASATAPT controllers
+ Removable Storage +-#9 [EEE 1394 Bus host controllers
Disk Defragmenter +|- 2 Keyboards
Disk Management -1 ") Mice and ather pointing devices
£ & Services and Applications + :L, Modems

+- @ Monitars

=] Manalrop Devices
ManoDrop LED Position Indicator <€@————
MD-3000 Peripheral Contral Device
MD-3000 Spectrophotometer <

+|-EE Metwork adapters

+ :51 PCMCIA adapters

+- o Ports (COM&LPT)

4. If an unknown device, a yellow exclamation point or a question
mark appears next to one of three expected NanoDrop devices,
manually uninstall the device by right clicking and selecting
Uninstall from the options displayed.

5. Disconnect the USB cable first and then disconnect the power
supply from the NanoDrop 8000.

6. Reconnect the power supply, wait 5 seconds and then reconnect
the USB cable. At this point you may or may not see the Found
New Hardware Wizard. If the wizard appears, follow the prompts
for automatic installation of the software. Windows XP SP2
operating system will ask to allow it to search the internet for the
proper software as shown - Select No, not this time.

Found Now |ardwaro Wizard

Found How Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

search for cument and updated soltss by Thia wizand helps you instal safvare for

ot i hascveins rstslabent (D, o0 o

Mo LUSH Dasics
111 pour hardware came ik an matallation 0
E 2 Mappy disk, memit @ nowe.

Wt o st B i 6 457

o dcressicaly Flaccomacied]
1pecic koson [dvanced

[ Corem | [ ek Hest [ Caren |

Intro Page: Windows XP- SP2 Other Windows Operating
Systems

Note: If the Found New Hardware Wizard appears, installation will
require two cycles through the Wizard, once for the spectrometer
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and once for the peripheral control devices that are internal to the
instrument.

7. Install the instrument on another PC to rule out a faulty USB
hub/port on the original PC. Windows Device Manager on the 2™
PC as described in step 3 above. If the instrument is still not
recognized, then the instrument may need service. Contact your
local distributor or Technical Support for assistance.

Connection Error

= Connection Error

There was an error communicating with the instrument. Try
the following:

*Check the USB cable and select "Retny".

“If Retry fails, disconnect the LUSB cable and then reconnect
and select "Retrn" again.

*Itthis does not solve the problem, refer to the
"Troubleshooting" section of the User's Manual (available
fram kdain Menu).

Retry Cancel

This error occurs whenever the USB connection is disrupted while
operating a software module. Ensure that the USB cable is firmly
inserted into the instrument and the computer then select ‘Retry’. In
most cases this will correct the problem. When attaching the USB
cable, please wait at least 30 seconds for the USB devices and
internal drivers to be installed and recognized.

Some additional possible causes for the error message and solutions
are listed below:

Power management scheme on the PC:

If your PC is automatically going into standby or hibernate mode, the
USB communication will be lost whenever it occurs and ‘Retry’ will
NOT reconnect the instrument. If this occurs, the USB cable will need
to be disconnected/reconnected before selecting ‘Retry’.

You can confirm that the power management settings are correct by
opening the Power Options Properties page by choosing Start >
Control Panel - Power Options. The ‘System Standby’ and ‘System
Hibernate’ should be set to ‘never’ for the ‘Plugged In’ column.
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Power Options Properties 1 x|
Power Schemes | Alaims | Fower Meter | Advanced | Hibemate |
ﬁ Select the powet scheme with the most appropriate setings for

this camputer. Nots that changing the settings below wil macify
the selected scheme.

- Pawer so

Save As.. Delete
|- Seltings for Home/Dffice Desk power scheme |
When computer is % Flugged in i
Tunoffmonito: — [after20mins ¥ [Aer1Gmine x|
Turn off hard disks:— [Never =l [atertomins =]
Systemstandby:  [Never | [anersomine x|
Spstem hibemnates: | Never =l [arerdasmine =]

T =

Defective USB Port on PC

If your instrument operates properly most of the time, but the
Connection Error appears intermittently, it could be caused by the
USB port on the PC. If this occurs, install the software and operate on
another PC. If the error does not occur on the second PC, it may be
necessary to replace the USB card on the original PC.

Signal Error

= Signal Error, %]

This is most likely caused by

* Sample suface is ditty - make sure sufaces are clean
* Sample arm - make sure sample arm is in down position
* Mo power to instrurment - check 12V power supply

For mare details, refer to the "Troubleshooting” section of
the User's bManual (available from Main Menu).

This error occurs because no light or not enough light is reaching the
detector. If the troubleshooting steps outlined in the message do not
fix the problem, perform an Intensity Check:

e Open the Utilities and Diagnostics module from the main menu.

e With the sampling arm down, select OK to initialize the
spectrometer and then select Intensity Check. You will see two
panels of 8 spectra each and a bias value greater than 65 as
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shown below. This indicates that the USB communication is
normal, the power supply is operational and the flashlamp is
functioning.

= Dlegnostics
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e If no spectra appear in the image, confirm that the power supply is
firmly connected to the instrument and the plug is connected to a
working outlet. Next, confirm that the power supply is operating
properly. To do this, connect the leads of a volt-ohmmeter to the
outlet of the supply. The voltage should be 12-20 Vdc, center
positive.

If none of the troubleshooting steps above solves the problem, contact
your local distributor or Technical Support for assistance.

Error Code 8
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= Error Code: 8 X

Error reading arwriting to file. This might he caused by

1. The currentWindows account does not hawve Read and
Write priveleges to the folder CAND-3000 Datal and all of its
subfolders. Contact your PC administrator to give all users
Read and YWrite access to these folders.

2. The log files hawe heen remowved from the folder CAND-
5000 Datalog files,. Replace the log files if they hawve been
mowved. [fthe log files can not be located, reinstall this
software.

3. The log files described abowve are setto read only.

Check the properties on each log file and ensure that the
"Read-only" box is unchecked.

This error code is most likely to occur if the user does not have read
and write access to the folder ¢c:\ND-8000 Data or one of its
subfolders. See your PC administrator to make sure that all users of
the operating software have the appropriate Windows access level.

Error Code 8013

= Error Code: 8013

MO-8000 Peripheral Contral Device not found.

The software installation process installs two USB drivers. The above
error message indicates that the motor UBS driver was not properly
installed. Follow the instructions given above for the’ Instrument Not
Found error’. When attaching the USB cable, please wait at least 30
seconds for the USB devices and internal drivers to be installed and
recognized.

Report Format Error

There was an error loading the report Format .
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This error occurs when the user does not have “Write” access to one
of the report format files located at c:\ND-8000 Data\custom report
formats or the file has been moved from this folder. This error is
similar to Error Code 8 (see above). Contact your PC administrator
to give all users Read and Write access to this folder. Replace the
files if they have been removed. If the file cannot be located, reinstall
the software.

Other Software Error Messages

Source Error...

This error indicates that there is insufficient light getting through to
make good absorbance measurements. Check that the sampling
arm is in the down position and the power is connected.

No Active Samples for Measurement...

This error indicates that there are not any sample positions
currently selected for measurement. The user may click either ‘All
Active’ or select individual positions for the next measurement.

Error 8005
This error occurs when trying to load a plate file that is not in a .txt
format.

Error 9000

This error occurs when the passwords.log file is missing or
corrupt. Reinstall the operating software and "overwrite" the
existing copy when prompted.” A new copy of the passwords.log
file should appear in the C:\ND-8000 Data\Log Files folder.

Error 9003

This error indicates that the monitor resolution is below the
1024x768 required. Check the computer settings. Be sure that
the Start menu tool bar is set to the bottom and not along the side.

Low Detector Bias...

This occurs when the software has identified a problem with the
detector. Contact your local distributor or Technical Support if you
encounter this error.

Driver X Configuration Failed- You Must Manually Edit the
Registry

This error message (or others with similar wording) occurs when
attempting to install the operating software on a computer running
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Windows 2000 or XP. It occurs because the user does not have
the necessary authorization to install the software. Contact your
system administrator if this occurs.

Insufficient Memory...
This error message (or others with similar wording) occurs when
attempting to install the operating software on a computer that
does not have at least 100 MB of free hard disk space.

Ligquid Column Breakage

= Warning |§

The ratio between the lang path and short path absorbance is out
of tolerance, This might be caused by:

1. An air bubble was entrained in the sample, Try measuring
again.

2. The liquid column is not Forming {can be confirmed visually),

If this is occurring, try cleaning both measurement pedestals with
water and then wiping each surface 50 times {aggressively) with a
dry lab wipe, If column breakage persisits, use a larger sample
size {1.5- 2 ul),

3. One or both of the measurement paths is out of calibration,

If this warning persists and the above remedies do not solve the
problem, contact ManoDrop Technalogies or wour distributor,

OPEM USERS MANUAL I

This warning occurs when a possible problem with the column is
detected. The software compares the long path and short path
absorbances and issues a warning to the user if the short path is not
20% of the long path absorbance, within a tolerance. The most
common explanation is that the column is not forming properly due to
the pedestal being “unconditioned”.

When a pedestal becomes unconditioned, sample droplets applied to
the bottom pedestal will ‘flatten-out' and cover the entire pedestal
surface rather than 'bead up'. Buffers containing detergents and
various other reagents may cause the pedestal surfaces to become
unconditioned. We have noted that routine use of the Bradford
reagent may result in difficulty forming columns with 1 ul samples.
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Pedestal Reconditioning

Use the NanoDrop Pedestal Reconditioning Compound (PR-1) as a
rapid means of reconditioning the pedestals when the surface
properties have been compromised and liquid columns break during
measurement.

1. Open the vial containing PR-1 and use the applicator provided in
the kit to remove a pin-head sized amount of the compound.,

2. Apply a very thin, even layer of PR-1 to the surface of the upper
and lower pedestals

3. Wait 30 seconds for the PR-1 to dry

4. Fold a clean, dry laboratory wipe into quarters and remove the
PR-1 by aggressively rubbing the surface of the upper and lower
pedestals until all compound residue is removed. Note: The
black appearance of the removed residue is normal.

The reconditioning process is complete once the laboratory wipe
shows no more black residue. To check the effectiveness of the
reconditioning, load a 1 ul aliquot of dH,0 onto the Ilower
measurement pedestals and visually verify that the water “beads” up.

As an alternative to using the PR-1 Kit, the pedestals may be
reconditioned us follows:

1. Fold a clean dry lab wipe over several times to increase its
thickness.

2. Press the lab wipe firmly down on the lower pedestals and
"buff/rub" very aggressively at least 50 times - the lab wipe will rip
during this procedure and will have to be refolded several times
throughout the procedure. The upper pedestals may also be
buffed but care should be taken not to put too much force on the
upper arm.

To check the effectiveness of the reconditioning, load a 1 ul aliquot of
dH,0 onto the lower measurement pedestals and visually verify that
the water “beads” up.

If the warning persists and the user visually confirms that the liquid column is
forming, contact your local distributor or Technical Support for assistance.
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Saturated Detector

= 3
The detector is saturated for the following
channels: B. This is mostlikely caused by
initialization with diry measurement
pedestals. Ifthe error persists: clean the
pedestals, exitthe software, and restart.

This error message can occur when the software calculates high
integration times for particular positions during initialization. This is
most likely due to the presence of an air bubble or a dried sample left
on the measurement surface. Cleaning both the top and bottom
pedestals with de-ionized water and exiting out of the software
module to the main menu should alleviate the problem. It is not
necessary to close the software completely as each module is re-
initialized when it is opened. If the error persists, contact your local
distributor or Technical Support for assistance.

Unusual Spectrum

A sample that exhibits jagged “cuts” out of the spectrum, but an
otherwise normal shape, may be the result of detector saturation.
This can be caused by the software selecting too high of an
integration time due to a dirty sample pedestal upon startup. Try
cleaning lower and upper sample pedestals thoroughly and restarting
the software. For reference, examples of spectra generated with a
saturated detector are shown below.

2500 — r——

o A

HH

10 mm Absorbance

SsEREEEREEE

G To w0 do s b s o sk s s s w0 s =
Detector saturation- nucleic acid Detector saturation- Bradford
measurement measurement

A spectrum that is very “un-smooth” or “ragged” can be caused by
insufficient light intensity reaching the spectrometer. If you suspect
that this is occurring, contact your local distributor or Technical
Support for assistance.
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Sample Accuracy and Reproducibility

If you are obtaining results that seem inaccurate or not reproducible, it
could be the result of sample or aliquot non-homogeneity or liquid
column breakage. It may be helpful to try the following to ensure
representative results:

« Make sure the sample surfaces are clean before starting the
software module
A dirty sample pedestal on startup can cause erroneous
absorbance readings (even negative values) and signal
saturation. Itis always a good practice to clean the sample
surfaces with de-ionized water to remove any dried sample that
might be present. Note: Do not use a squirt bottle to apply de-
ionized water.

e Use a1.5-2 ul sample size
Inaccurate results can occur when the liquid sample column is not
completely formed during a measurement. While making a
measurement, visually confirm that the liquid column is formed. If
necessary, try 1.5-2 ul samples to ensure the column is formed.
Proteins and solutions containing surfactants are known to “un-
condition” the measurement pedestal surfaces so that the liquid
column does not form properly. Use the NanoDrop Pedestal
Reconditioning Compound PR-1 as a rapid means of
reconditioning the pedestals when the surface properties have
been compromised and liquid columns break during
measurement. See Column Breakage in this section for further
details.

« Heat DNA samples to 55 °C and vortex before measurement
Due to the small volumes required by the NanoDrop 8000, it is
extremely important to ensure that the sample being measured is
homogeneous. Field experience has shown that samples
containing large molecules such as genomic or lambda DNA are
particularly susceptible to this phenomenon. Note: Larger
volumes used by cuvette-based spectrophotometers will minimize
or mask the effect of sample non-homogeneity.

« Perform a Blanking Cycle
This will confirm that the instrument is working well and that any
sample carryover from previous measurements is not a concern.
To run a blanking cycle, perform the following:

1. Open the application software module.
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2. Load an aliquot of the blank (the same buffer, or solvent the
unknown samples are in) onto each of the lower
measurement pedestals and then lower the sampling arm into
the ‘down’ position.

3. Click on the Blank button. When the measurement is
complete, wipe off the buffer from all pedestals.

4. Select “All Active On” and analyze a fresh aliquot of the
blanking solution on all pedestals using the ‘Measure’ button
(F1). The result should be 8 spectra with relatively flat
baselines near zero.

5. Wipe the blank from all upper and lower measurement
pedestal surfaces with a laboratory wipe and repeat the
process until the spectrum varies no more than +/- 0.005 A (1
mm path) from the baseline. Note: The Nucleic Acid, A280
and Proteins & Labels modules display the absorbance
values normalized to a 10 mm path so the effective variance
should be +/- 0.05 abs from the baseline.

6. Reload the plate list file before measuring samples.

Confirm that reference (blank) solution and solvent are the
same material

Buffers often absorb in the UV range and therefore it is critical to
blank the instrument with exactly the same material that the
sample is suspended in.

Confirm that your sample is not too dilute

Measuring samples at or near the detection limit will result in
measurements that can vary a significant amount. Refer to the
table of concentration ranges provided within the respective
application module section of the manual for lower detection
limits.

Confirm instrument accuracy with CF-1

CF-1 is a concentrated potassium dichromate calibration standard
and is manufactured exclusively for use with NanoDrop
instruments and available from Thermo Fisher Scientific and its
distributors. Itis a good practice to check the instrument’s
performance every six months with fresh CF-1.

8-12



Section 8- Troubleshooting

260/280 Ratio

Many researchers encounter a consistent 260/280 ratio change when
switching from a standard cuvette spectrophotometer to the NanoDrop
8000 Spectrophotometer. The three main causes for this are listed
below:

e Change in sample acidity
Small changes in solution pH will cause the 260:280 to vary .
Acidic solutions will under-represent the 260:280 ratio by 0.2-0.3,
while a basic solution will over-represent the ratio by 0.2-0.3. If
comparing the NanoDrop 8000 Spectrophotometer to other
spectrophotometers, it is important to ensure that the pH and ionic
strength of an undiluted sample measured on the NanoDrop 8000
is at the same as the diluted sample measured on the second
spectrophotometer.

” William W. Wilfinger, Karol Mackey, and Piotr Chomczynski, Effect of
pH and lonic Strength on the Spectrophotometric Assessment of Nucleic
Acid Purity: BioTechniques 22:474-481 (March 1997)

e« Wavelength accuracy of the spectrophotometers
Although the absorbance of a nucleic acid at 260nm is generally
on a plateau, the absorbance curve at 280nm is quite steeply
sloped. A slight shift in wavelength accuracy will have a large
effect on 260:280 ratios. For example, a +/- 1 nm shift in
wavelength accuracy will result in a +/- 0.2 change in the 260:280
ratio. Since many spectrophotometers claim a 1 nm accuracy
specification, it is possible to see as much as a 0.4 difference in
the 260:280 ratio when measuring the same nucleic acid sample
on two spectrophotometers that are both within wavelength
accuracy specification.

e Nucleotide mix in your sample

The five nucleotides that comprise DNA and RNA exhibit widely
varying 260:280 ratios . The following represent the 260:280
ratios estimated for each nucleotide if measured independently:
Guanine: 1.15

Adenine:  4.50

Cytosine: 1.51

Uracil: 4.00

Thymine: 1.47

The resultant 260:280 ratio for the nucleic acid being studied will
be approximately equal to the weighted average of the 260:280
ratios for the four nucleotides present. It is important to note that
the generally accepted ratios of 1.8 and 2.0 for DNA and RNA are
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“rules of thumb”. The actual ratio will depend on the composition
of the nucleic acid. Note: RNA will typically have a higher
260:280 ratio due to the higher ratio of Uracil compared to that of
Thymine.

™ Leninger, A. L. Biochemistry, 2™ ed., Worth Publishers, New York, 1975

Technical Support

If, after referring to the above troubleshooting tips, you are unable to
resolve your problem, please contact your local distributor or
Technical Support for assistance. The following information will be
very helpful:

e Serial Number of the instrument
The number is located on the bottom of the unit.

« JPG image of Utilities and Diagnostics module
To get this, open this module and select OK to initialize the
module. Select Intensity Check. Once the spectrum has been
created, choose File > Save Window as shown below. Save to
your hard drive and email as an attachment to your local
distributor or to Technical Support.

o' 0ho w0 b0 4si0 sio S0 @he G0 MO0 THS ko w00
Wb om Costiumon -0 I8/

e Application Module Screen Captures
Screen captures of the actual spectrum as seen on your PC are of
great use in diagnosing problems. Making a screen capture is
quite easy. When in an application module, press Alt+Print
Screen. This copies the highlighted screen window to the PC'’s
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clipboard. Next, paste this screen capture into MS Word, MS
Paint (this program usually comes standard with the PC and can
usually be found in the Start > Accessories menu), or other
graphics programs. Save this as a .jpg or .doc file and send as
email attachment to your local distributor or to Technical Support.

Data Archive Files

If you have questions about your data, please send the archive
file containing the suspect data as an email attachment to your
local distributor or to Technical Support. The archived file can
be found at C:\ND-8000 Data = User name - Application
Module (BCA Protein, Bradford, Cell Culture, Protein Lowry, Proteins
and Labels, MicroArray, Nucleic Acid, Protein A-280, UV-Vis)
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9. Maintenance and Warranty

Cleaning

The primary maintenance requirement of the NanoDrop 8000
Spectrophotometer is to keep the measurement pedestal surfaces clean.
Upon completion of each sample measurement, wipe the sample from
the upper and lower pedestals to prevent sample carryover and avoid
residue buildup. A final cleaning of all surfaces with de-ionized water is
also recommended after the user’s last measurement. Note: Do not use
a squirt bottle to apply bleach or de-ionized water.

1. Apply 5 ul of dH,0 onto each bottom pedestal.

2. Lower the upper pedestal arm to form a liquid column; let it
sit for approximately 2-3 minutes.

3. Wipe away the water form each upper and lower pedestal
with a clean lab wipe.

Note: Typically dH,0 is sufficient for removal of samples that have dried
on the optical pedestals. There are a few cases (i.e. dried proteins) that
may require a more rigorous cleaning protocol. For these cases, we
recommend that 0.5M HCI with 5 ul of dH,0 to remove any residual HCI.

Pedestal Reconditioning

Use the NanoDrop Pedestal Reconditioning Compound (PR-1) as a rapid
means of reconditioning the pedestals when the surface properties have
been compromised and liquid columns break during measurement.

1. Open the vial containing PR-1 and use the applicator provided in the
kit to remove a pin-head sized amount of the compound.,

2. Apply a very thin, even layer of PR-1 to the surface of the upper and
lower pedestals

3. Wait 30 seconds for the PR-1 to dry

4. Fold a clean, dry laboratory wipe into quarters and remove the PR-1
by aggressively rubbing the surface of the upper and lower pedestals
until all compound residue is removed. Note: The black appearance
of the removed residue is normal.

The reconditioning process is complete once the laboratory wipe shows
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no more black residue. To check the effectiveness of the reconditioning,
load a 1 ul aliquot of dH,0 onto the lower measurement pedestals and
visually verify that the water “beads” up.

Cleaning of Light Source Window

The Xenon flash lamp window must be kept free of debris and
obstruction. The window may be cleaned with a water-dampened
laboratory wipe. Note: Do not use organic solvents such as acetone to
clean the window.

Decontamination of Measurement Pedestals

If decontamination is necessary, a sanitizing solution, such as a 0.5%
solution of sodium hypochlorite (1:10 dilution of common commercial
bleach solution — freshly prepared), can be used to ensure that no
biologically active material is present on the measurement pedestals.
The metal fiber optic fittings are made from 303 stainless steel and are
resistant to most common laboratory solvents (see “Solvent
Compatibility” appendix). A final cleaning of all surfaces with de-ionized
water is also recommended after the user’s last measurement. Note: Do
not use a squirt bottle to apply bleach or de-ionized water.

Rapid Reconditioning of the Sample Retention System

The Bradford reagent as well as other buffers containing surfactants may
“un-condition” the measurement pedestal surfaces so that the liquid
column does not form well with 1ul samples. Use the NanoDrop Pedestal
Reconditioning Compound (PR-1) as a rapid means of reconditioning the
pedestals when the surface properties have been compromised and
liquid columns break during measurement.
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Calibration

Pathlength (Accuracy) Calibration Check

It is good practice to verify the pathlength accuracy of the instrument
every six months using the CF-8 Calibration Fluid Kit. Refer to the
calibration check instructions under the Diagnostics & Utilities heading in
section 7 for additional information.

Wavelength

Each time the software is started, the wavelengths are auto-calibrated
based on known peaks in the xenon lamp spectra. No calibration is
required by the user.

Warranty

All NanoDrop spectrophotometers and accessories manufactured by
Thermo Fisher Scientific are warranted against manufacturing defects in
parts and labor for a period of one year. Additional one, two, and three
year service plan are available. Additional information may be found on
our website.

Parts That Require Replacement

In general, the xenon flash lamp is the only part that will need to be
replaced. The lamp has a lifespan of at least 30,000 measurements.
When the flash lamp fails, the light output will become very erratic or stop
altogether. Contact Technical Support or your local distributor is you
suspect your lamp may need replacing.
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10.Appendices

Instrument Specifications

Sample Size: 1microliter

Sample Number: up to 8

Path Length: 1 mm (with auto-ranging to 0.2 mm)

Light Source: Xenon flash lamp

Detector Type: 2048-element linear silicon CCD array
Wavelength Range: 220-750 nm

Wavelength Accuracy: 1 nm

Wavelength Resolution: 3 nm (FWHM at Hg 546 nm)
Absorbance Precision: 0.003 absorbance ( 1mm path)
Absorbance Accuracy: 3% (at 0.74 absorbance at 350 nm)
Absorbance Range: 0.02-75 (10 mm equivalent absorbance)
Detection Limit: 2 ng/microliter (dsDNA)

Maximum Concentration: 3700 ng/microliter (dsDNA)
Measurement Cycle Time: 20 seconds

Dimensions (footprint): 24 x 32 cm

Weight: 3.5 kg

Sample Pedestals Material of Construction: 303 stainless steel and
quartz fiber

Operating Voltage: 12 Vdc

Operating Power Consumption: 30 W

Standby Power Consumption: 3 W

UL/CSA and CE approval: all units

¢ Included in system: software, compatible with Windows 2000, XP,
Vista (32 bit and Windows 7 (32 bit and 64 bit)

Blanking and Absorbance Calculations

When the NanoDrop 8000 Spectrophotometer is “blanked”, a spectrum is
taken of a reference material (blank) and stored in memory as an array of
light intensities by wavelength. When a measurement of a sample is
taken, the intensity of light that has transmitted through the sample is
recorded. The sample intensities along with the blank intensities are
used to calculate the sample absorbance according to the following
equation:

Absorbance = -log (Intensitysampie/INt€NSItYpiank)

Thus, the measured light intensity of both the sample and of the blank
are required to calculate the absorbance at a given wavelength.
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Concentration Calculation (Beer’s Law)

General
The Beer-Lambert equation is used to correlate the calculated
absorbance with concentration:

A=E*b*c
Where A is the absorbance represented in absorbance units (A), E is the
wavelength-dependent molar absorptivity coefficient (or extinction

coefficient) with units of liter/mol-cm, b is the path length in cm, and c is
the analyte concentration in moles/liter or molarity (M).

Fluorescent Dyes

The software uses the general form of the Beer-Lambert equation to
calculate fluorescent dye concentrations in the MicroArray module. The
table of extinction coefficients for each dye is below:

= Dye/Chromophore List Editor

DwefChromophore List
MHame ifocm nm gkl 260 nen | 280 nr 6_'
factor | factor

* 03 1E0E+E [B50 [DODE+D |00 [0.00 Below
+ 05 ZEOE+E [650 [DOOE+D [0.00  [0.00
+* Flunr 488 DODE+D 000  0.00
* Alexa Fluor 546 104E+5 |566 | OOOE+D |000 | 000 Stl=tied
+ Alexa Flunr 5BE 1EOE+E |EEE [DOOE+D [oon  |[oop =
+ Alexa Fluor 534 730E+4 [580 [0D00E-D |00 0.0
& Alexa Fluor B47 239E+E [BED | D.ODE+D  [0.00 0.0
+ Alexa Fluor BED 132E+5 [663 |DODE+D |00 0.0
* 035 1E0E+E [5B1  [DODE+D |00 0.0
+ Cy55 ?EOE+E [675 [DODE+D |00 [0.00

Test DO0E+0 220 |0O0E-D  |000 | 000

[ Sawve ]

Mote - predefined dyes are indicated with & diamond and cannot be modified

Nucleic Acids

For nucleic acid quantification, the Beer-Lambert equation is modified to
use an extinction coefficient with units of ng-cm/ml. Using this extinction
coefficient gives a manipulated equation:

c=(A*e)b

Where c is the nucleic acid concentration in ng/microliter, A is the
absorbance in AU, e is the wavelength-dependent extinction coefficient
in ng-cm/microliter and b is the path length in cm.
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The generally accepted extinction coefficients for nucleic acids are:

e Double-stranded DNA: 50 ng-cm/ul
¢ Single-stranded DNA: 33 ng-cm/ul
¢« RNA: 40 ng-cm/ul

For the NanoDrop 8000 Spectrophotometer, path lengths of 1.0 mm and
0.2 mm are used compared to a standard spectrophotometer using a
10.0 mm path. Thus, the NanoDrop 8000 Spectrophotometer is capable
of measuring samples that are 50 times more concentrated than can be
measured in a standard spectrophotometer.

Note: Absorbance data shown in archive files are represented as
displayed on the software screen. For Nucleic Acid, Protein A280 and
Proteins and Labels modules, data are normalized to a 1.0 cm (10.0 mm)
path. For MicroArray,

UV-Vis, Protein BCA, Protein Bradford, Protein Lowry and Cell Culture
modules the data are normalized to a 0.1 cm (1.0 mm) path.

Solvent Compatibility

The NanoDrop 8000 Spectrophotometer is compatible with most solvents
typically used in life science laboratories. These include: methanol,
ethanol, n-propanol, isopropanol, butanol, acetone, ether, chloroform,
carbon tetrachloride, DMSO, DMF, acetonitrile, THF, toluene, hexane,
benzene, sodium hydroxide, sodium hypochlorite (bleach), dilute HCI,
dilute HNO3, dilute acetic acid.

All forms of Hydrofluoric Acid (HF) are incompatible, as the fluoride ion
will
dissolve the quartz fiber optic cable.

Decontamination of Measurement & Optical Surfaces

If decontamination is necessary, a sanitizing solution, such as a 0.5%
solution of sodium hypochlorite (1:10 dilution of common commercial
bleach solution — freshly prepared), can be used to ensure that no
biologically active material is present on the measurement pedestals.
The metal fiber optic fittings are made from 303 stainless steel and are
resistant to most common laboratory solvents (see “Solvent
Compatibility” appendix). A final cleaning of all surfaces with de-ionized
water is also recommended after the user’s last measurement. Note: Do
not use a squirt bottle to apply bleach or de-ionized water.
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