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Welcome

* Thank you for choosing to own a DynaPro Molecular Sizing Instrument with
DYNAMICS software.

« DYNAMICS isaWindows based software interface providing advanced control over
the DynaPro instrument and data collection, analysis, presentation, and printing.

« DYNAMICS works best with a Pentium computer operating on Windows 98 with a
color monitor and at least 16Mb of RAM.

 Thismanual fully describes the installation and operation of DYNAMICS version 5
software.

» Because DYNAMICS isan evolving software package, you may notice some
differences in the screen shots presented here and those from the latest version of
DYNAMICS. The differences are mostly visual. Should you have any questions,
please contact our technical support team (see following page) and they will be happy
to assigt.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents

e Technical Support .
e |nstallation .
e QuickStart .
e Menu ltems .

 File

e Tools

e Anaysis

« Help DYNAMICS

lcons
Algorithms
DynalL S
Troubleshooting

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Technical Support

If for any reason you should experience difficulties with or have
any guestions pertaining to DYNAMICS please contact us at:

PROTEINSOLUTIONS
750 Vassar Ave.
Lakewood, NJ 08701, U.S.A.

WWW.protei n-solutions.com

North America +1 732 367 1663
Europe +44 1494 44 66 52
Japan (Rigaku I nternational) +81 425 45 8184
All other countries +1 732 367 1663
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Installation

e Install DYNAMICS asfollows:

e |nsert the enclosed CD-ROM into the CD-ROM drive.
The software installation should start automatically. In
case It does not start:

o Select the Start button #sw=| |ocated in lower left hand
corner of the Personal Computer screen.
o Select “Run” from the menu, type “d:\setup” and click OK

Run !

smerel . Type the name of & pragram, folder, docurment, or [nternet
resource, and Windows will oper it for wou,
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QuickStart Installation

o Upon successful installation the DYNAMICS icon will become
visible. The software is now ready for use.

Fo 3

e Click on thisjl:

DvMAMICS

e [f DYNAMICS starts, continue with QuickStart.

o |If DYNAMICS does not start see Troubleshooting or call
Technical Support for assistance.
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QuickStart Connect

* Theseinstructions assume DYNAMICS is successfully installed on your computer and currently
active.

o Connect the USB Cableto PC COM of the DynaPro host unit and Personal Computer. Connect
the two cables from the MicroSampler to the appropriate receptacles on the DynaPro host unit
(for temperature controlled models there is one additional 9 pin serial cable connected directly
to a computer seria port). Apply power to the DynaPro.

FITIAIy Hlp

DIEII L el w[E] W “lr[n]

From within Gl e e N %
DYNAMICS %Iect m [30 o e Mw[ko][n‘ﬁ“““;gn—‘ =~

Tools -> Connect

i

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



QuickStart Connect

* The status bar located at the bottom of the panel will
Indicate the DynaPro is being connected to the PC.

+* New Expenment - Dynamics | |
File Toolz Analysis Help

D|S|H] M| »[eE]l=] l|E] | 0000 «| «|»]w|
— Count R ate — Measuremen t
Awg dovg
& Count [g [o | | Rhme [000 [o:o0 _stat |
 Temp: ]n_g |n.n ?{’: MwikDa) [0 10.0 "\...
A
sl T | Checking Temperature Cortal Unit... @5 4
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QuickStart Connect

« Thefollowing error messages indicate the connect was
unsuccessful. Try Connect again or see Troubleshoot
Communications.

Dynamics ;

& Cannot connec t with DynaPro33 senal number "'47E". Pleasze check power and uszh cable.
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QuickStart Connect

» The status bar will indicate the status and progress of the connection. The
progress indicator will count towards 100% and the two “soft” lightsin the

lower right hand corner are off during the connect, which istypically
complete in about 15 seconds.

+* New Experniment - Dynamics

Eile Tool: Analysi= Help
Dl H] | 1o|e]1=] L] i]\lnnmn «|<|>|»|

— Count Rate———— oo\ e azUTEMEN
=

& Comt [T |— h i IW“ |D—DD““ |
 Temp: ;DD IDEI I [kD]iEIEI ’EIEI ﬁ~

Cancel ||Checking DynaPia39... 49z ET
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QuickStart Ready Mode

e The connection is complete when the DynaPro displays Ready
and the DYNAMICS status bar indicates “ Connected”. The two
soft lights will both be red.

File Tools Analysiz Help
Dl &| W e b B« >
— Count Rate T

/ Meazurement
i+ Count:lu IU
N Temp: [00 [oo

4DY  [Connected to 47E | [ e
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QuickStart Data Collection

* Prepare and place sample into the MicroSampler following the
Instructions in the DynaPro manual.

e Then examine the count rates or intensity of the scattered light
by pressing the Count Rate Button.

e Check the count rate fluctuations. Ideally, the fluctuations
should be within about 15% of the mean.

o Click the Start button in the Measurement frame to begin
recording data acquisitions.

o Approximately 10-20 measurements will provide adequate data
for each experiment. After collecting data refer to the data
Interpretation tips of this manual.
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QuickStart Count Rate Mode

+* New Experiment - Dynamics

File Toolz Analpziz Help

Ol@d] M e wlE] wl 000 «| <> »]

— Count Rate Avg — Meazurement Avg
* Count: ||:| ||:| H Bh [nm): ID.DD IEI.EIEI _IStart
. ]
© Temp: [0.0 [oo e N

A \W]; joo jo.0 "\,'.

Enter count rate
mode by pressing the
Start Button in the
Count Rate Window

{READY  |Connected to 47E

;@
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QuickStart Count Rate Mode

+* New Experiment - Dynamics
File Toaolz Analpziz Help
] L = S T = I T B [ T R R R
- Count R ate v - Meazurement Ava
& Count [353 [403 Rh [nm):  [0.00 [oon
=
" Temp: [50.0 |50.0 e Miwf[kD a): |00 jo.o
500
400\/#\/‘\’/\/\/\ The DynaPro begins
e counting photon
3004 T~ gp QtO Sa.lnd
displays the intensity
200+ of scattered light in
thousands of photons
o0 per second.
0
10 5% 10.5 153 200
[COUNT  [Connected to 47E @@
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QuickStart Count Rate Mode

+* Hew Experniment - Dynamics =] E3
File Toolz Analyziz Help
Dl E]| | | E|E] =] ] Joopo «] <] v | »
- Count Rate - Meazurement 1
Ayg ; . Ag
& Count: [378 [404 4| Bhim; [o00 [o.on ..f.tf'_t.j
: = fo |
© Temp: [238 |38 \ Y b/ [kDal: [0.0 oo 5
500+ |
\\\
MD'W/LWJ\ N The average intensity is
300 displayed in addition to the
anf ~| real time 1 second average
~ intensity.
1004 \\
I:I \\\\
10 52 10.5 153 -
T Always ensure that the count rate is below 8,000

kcts/s to prevent damaging the detection system.
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User TIp: verify
the intensity isnot too
high (Maximum count
rate of 8,000 kcts/s) and
does not fluctuate more
than £15% about the
average before taking
data. Refer to Sample
Prep tipsif the
intensity is fluctuating.



QuickStart Count Rate Mode

+* New Experiment - Dynamics =] E3
File Toolz Analwsiz  Help
I T B = = T I T T R I
— Count Rate fa — Meazurement g
o Court: [366 [381 «_ P inm; |0.00 |o.oo St
f‘*Tempi [228 |238 g: Wu_n joo "l:.
SH0—
- Mode by pressing the
Stop button.
200+
100+
0
10 \ 58 10.5 153 200
|\
[CouNT [\ | [ *@

\
Optié)nal ly monitor Temperature versus time by clicking the
radio button.
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QuickStart Measurement Mode

+* New Experiment - Dynamics P (=1 E3
File Tool: Analsiz Help ° PreSS the Start
D] | w|EE weE] aw Gowo - «| ] ]|»] button and
- Count Rate iva ~ Meazurement g u
£+ Count; ;402 ;3?8 : R [rim): ;EI 00 ;EI nn Start take data_
C Temp: [235 |238 “‘Z": Miw(kDal: |0.0 joo / "L... Collect 10-20
. —
500 data pOI nts.
400—:}\/—\\//\/\
ool Enter the
| M easurement Mode
by pressing the Start
100 Button in the
0 M easurement Mode
1.0 58 10.5 15.3 -
Window
[READY | | | @e /

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



QuickStart Measurement Mode

‘ Radius, MW information

++* BSA ESH 2MG ML 02 FILTER.exp - Dynamics

File Toolz Analysiz Help

=10] x|

D@ [ e weE w oims o N\

ibi»i

— Count R ate

'&'Vg L L

& Count: ;EEI ;EEI -
=
" Temp: [25.0 [25.0 Yo

|~ Meazurement —

Awg

Rhinm].  [4.03

o

4.04

MuwikD al: |38.1

ja5.8

&l

Graphical display of the mean
Radius = standard deviation
from the Gaussian size
distribution fitting algorithm.

1l | | |

10 4.5 20 11.5 15.0

20 235

4.0 a3

7.0

1)

=
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 Datashould
arrive on the
screen every
few seconds.

e Intensity,
MW, and
size
Information
are shown in
a number of
ways.



QuickStart Measurement Mode

#+ BSA ESR 2MG ML 02 FILTER.exp - Dynamics M=l
File Tools Analysis Help e PI‘eSS the StOp
= = N = | R _l'j ois  «| <[] button and
— Count R ate A . — Measurement A .
& Count: [50 ;Eng Gl Rhiml [403 4 m automatical ly
C Temp 250 [250 Af’: MwikDa) [E81 [858 calculate
o . bimodal and
ol | 1L . regularization
7 algorithms.
4]:'__
- 4 * Pressing Cancel
| halts fitting.
; L —
N —
104 ! N
.
0 L — |
10 45 20 1 ] 50 255 460 66.5 270
" 1
___l;_:_g_!'!_[_:_f_:_[_j | Calculating Monomodal Results =S “ e
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QuickStart Data Interpretation

+* BSA ESH 2MG ML 02 FILTER.exp - Dynamics

File Toolz Analyzsiz Help
DEE| [ 12 == Emﬁ:}\_@_}\ s w| <] |m
— Count Fate - MM
C Temp: [Z Radius [nm) (%] Seat (%) Mass |ea1 |es.8 .
Tst Mean: [4.29 [1ooo [100.0 & S
al— 2nd Mean: T #Ma
3rd Mean:
S0 L
10
4]]__
2
204 & 1 I
Ve Soat
20+ 4
2 | |
10+ H
D | |
ol 1 10
1.0 Rk irra) 255 4a.0 665 270
------------------------- Cloze
""""""""" [ I *@

-+ Thisbutton
activates a
display of the
Regularization
Algorithm
result. Here, it
indicates a
monomodal size
distribution.
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QuickStart Data Interpretation

+* hza unfiltered.exp - Dynamics

File Toolz Analyziz Help

DeE L e [ @ w 00 «] ]| »]

= Count R ate

i -k eazurement

- —

Hg fyg
o Count: ;481 ;440 I,r._ .................................................... b o3 =] |
" Temp: [25.0 [250 o : B @
: : : Radiuz [nm]  [%(] Scat  [&] Maszs I : ‘ '
Tst Mean: |0.05 |21 [100.0 & %5w
500+ ordMean [£21 |53 [oo ® i
\\/}_W 2rd Mean: ;4?998 ;928 iDD
4001
. | —
3004 . S
200+ %o Scat ”
g
100+
|:| ool (=] - 1 1o - oo 1ooD -IIICCI
1.0 33 3. Eh {rured)
Cloze

9

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

In this sample the
Regularization

Algorithm does

not show a
monomaodal
distribution. A
solvent noise peak
and large
aggregates are
present in the
sample.



QuickStart Data Interpretation

 The Scatter Diagramisan X-Y ¢ The Regularization algorithm

plot of al of the monomodal or analyzes the autocorrelation
bimodal results. The bimodal data without restricting the
data form a pattern that can shape or modality of the size

help to identify whether the size distribution.
distribution containsone or tWo  « The agorithm displays the

peaks. mean radius, fraction of
e The monomodal algorithm scattered light, and fraction of
guantifies the polydispersity of mass of each component in the

the size distribution. size distribution.
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QuickStart Saving Data

+* hza unfiltered_exp - Dynamics

File IDDIS\@S Help

O\@E C sl | | foiro_«l<lrnl

—C L Fate A
. nt: |461 |440
L J2=0 [250

Meas

“E’t\fwﬁ

0o

400+

300+

: Select File, Save to
i archive the data set.

10 33 55 1A

10.0

=500

Select Tools, Setti ngs,\T
Annotations and Edit
Settings to record
important experiment
information.

&

4

-1000

[- 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Annotate the
experiment.

Save the data
for future use
and study.



QuickStart Printing Data

+* hza unhfiltered_exp - Dynamics =] E3 ) % a:t Fi I e’ Prl nt

File Toolz Analysiz Help

D@ L wWoE wm ) oo« |e Setup to chose the

- Count Rate 1 Measurement

Ay H fg I
Q0 (et 5T [440 =1 Ahem [22862 [2029 | pri nter.
" Temp: [25.0 |50 Y || MwikDa) [1528584. [1925727. 2" h .
| «— | » ThenselectFile,
|
|

Sp | | | ‘ ‘ 13007 T Print to create our
Printing Options |

& semi-custom report.

W Annotations

B ™ Results Summary '*'"-Eame| | H  Usethe check

[~ Parameter Settings

b [+ Cumulants Datalog c boxes to I ndl Cate

10 [T Regularzation D atalog the | nformaII On you
[T Count Rate & Measurement Graphs .
™ Bimodal Scatter Diagram Want to I nC| Ude,

— [~ Reqularization Histogram then pre$ OK

[T Cumulants Histogram €% Current Meas Dily
£ &l WMeasurements *@

...................

[T autocomelation Coeffs % Current Meas Dily
£ &l Weasurements
™ | v Eumw Begressiom Emar
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Menu Commands

+* Hew Experiment - Dynamics

File Toolz Analziz Help

Dled] L e e | Joomo  «] <] > [ »]

Count Rate Ava | [~ Measurement Ao |
& Count: g [0 _stan | { Rhirm}: [000 [0.00 [se |
© Temp: [0.0 jo:o g’: || bs/(kD a): 0.0 Jo.o “:. '

|
= |
1

The following section describes
DYNAMICS Menu Commands.

[READY | - 1- 3
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Menu - File

«* 32nmstd_exp - Dynamics

==l E3

EEW Eﬂ*g B ] Joa T «| [ | »]
Open... l+
Save Chl+s | I ~ Meazurement fivg
Save Az 2= Fh [nm]: ;18-38 ;15'22 ;
Frint... ey b (kD a): 25533 24921 "A.
Print Setup... =% i i le—
Export..
25
1 CATA  AExpsi32nmztd.exp Or p Or e
2 CATJN. Abza unfiltered. exp W
A CATIA. AExps\Bimod].exp
./ — DYNAMICS Menu
E it
ooy Commands earsin
15
200+ 2
L~
L the status bar.
0 o 10
10 18 25 /33;/ 00 ]
= :

| |Ehange the printer and printing options

>
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File - Overview

«* 32nmstd_exp - Dynamics

E_Eile Tool:  Analesi= Help

Hew Chrl+
Open... Chrl+0
Save Chrl+5
Save Az

Print. ..

Prirt Setup...

Expart...

1 AT AErpeh32nmetd. exp
2 CATIS Mbza unfilkered. exp
3 CATIS AEmpzsBimod] . exp

4 CATIN AErpzi02304394-7 exp

E mit

New - begin anew experiment
Open - open experiment files
Save - save data (.exp extension).

Save As - save datain .exp or .tdf format
with same or different file name.

Print - create and print a semi-custom
graphical report.

Print Setup - select and configure the printer
for DYNAMICS output.

Export - select and export measurement
data.

File List - quick accessto the last four saved
experiments

Exit - quit DYNAMICS .
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File, Print Setup

Print Setup !

— Printer
MHame: RICOH Aficio 200,250 PCL Properties |
Statuz: Defaulk printer; Beady
Type: RICOH Aficio 200/250 PCL
Where: “\hLab acerinicoh
Comment:
— Paper I Origntation —————
| .
Size ILetter 85x11in LI & Puortrait
Source: !.ﬁ.utu:u Switching ;I ! " Landscape
i
(] I Cancel |

» Before Printing, make sure your printer isinstalled and selected.
* Chose paper Orientation (typically portrait) and size.
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File, Pr

Pnting Options K|

W Annotations
[T Resultz Summary
[T Parameter Settings

W Curmulants Datalog
[T Reqgularzation D atalog

INt

[T Count Rate & Measurement Graphs

[T Bimodal Scatter Diagram

[T Reqgularzation Histogram

[T Curnulants Histogram

[T Autocorelation Coeffs

| Eumentdeas Wl
£ Al eastrements

% Rumentdeas Wy
£ Al eastrements
I P B Hearessiat Erar

Create semi-custom graphical and
tabular reports

Using your mouse, check the
individual tables, graphs, and data
displayed in Dynamics that you
want printed to your laser printer.
Data are printed in the order
shown in the dialog box.

Refer to the documentation
provided with your instrument for
examples of the report.
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File, Export

File Export Options

W Annotations
[T Results Summary

¥ Parameter Settings

Cancel i

= [rata
W Analysiz Besults

¥ Autocomrelation Coefficients

& Curent Measzurement Ol
= Al Measurements

— Format
| 1% Ascii Text [tab delimited)
- & Comma Delimited

¥ Include Headers

Export information for further
analysis - semi-custom graphical
and tabular reports

Format - Datais exported in
ASCII format, with columns
separated by tabs or commas.

Headers - Include or exclude the
names of data columns (select no
If then importing to Excel)

Data - Export analysis results
and/or coefficients for the selected
measurement or all data.
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File, Export

Save As !

Save jh: pavilion [C: § ﬂ i 5 e
1 Tonls_95 L 'wintel32 (1 Setuplog.bxt

1 Trpmaker ‘1! Bootlog.tet 5 etupxlg. bt

1 users ‘i Detlog. bt

:j"-.-'-.-"inalign Frunlog. k=t

0 windowes Metlog. txt

[ 1'winmead Resetiog bt

<] 3
File name: |".t:-:t Save

Save as lype: |Te:-:t Files [* tut] = Cancel

« After selecting the information you wish to export, press OK.
e A diaog box will prompt you to name thefile.
 Thefilewill be saved with the .txt extension.
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File, Multl Experiment Export

Multi Experiment Export |

E xperimentz | Colurmns I

Filename;

MHew | Open | SanE | Save.ﬂ.sl

— Experiment Group

[elete (et Dynamicsl

ol

ok |

Cancel

Artisan Technology Group - Quality Instrumentation ...

After “adding” the
experiments you wish to
export, press OK.

A dialog box will prompt
you to name thefile.

Thefile will be saved with
the .exg extension.

The Columns tab allows
you to select which
Information is exported.
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Menu - Tools

* Hew Expenment - Dynamics

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Tools - Overview

| T ool

Sethings...

Hptions. ..

Scheduler...

Snalyziz He .
"

ol

N

parametersinto the

\

Use Connect to

manually load
software or

DynaPro. -

Use the Tools Menu item to control
the experimental settings and data
Interpretation/display including:
o Settings - Experimental parameters, criteria
for data interpretation, and annotations
* Options - Graphical display, timeouts,...

e Scheduler - allows unattended data
acquisition
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Tools, Settings

+* Hew Expenment - Dynamics [_ (O] x|

Analysiz Help

e = 1| LB ] fooo T« <[ »]

Options. ..

1 — Measurement
Scheduler.. |28 Avg
B stat | Rhipwp [000 [oo0
! E_D”"Bd P . l ey F
[rata Filkering l Solvent | ke bl ol I Conditiohz I
Annotations Hardware Canfig | Hardware Settings
Hoszt Unit Serial Humber : |E|E|-51 j E dit |
Hozt Unit Type : IDynaF‘rD 3L j
—AFPD Bias
Marmal [100%] : |0 Reduced ['IEIZ]:IEI
— Cormelatar
IFIE::-:-EIEI j Flex 99 uzh carelatar
- - — Opticz Block -
[View and edit t Selection: M5 [s/n: 089) 7]

Model Marme | Seral Mo | Wavelen | Angle | CW Count | Flusk

237 a0 BOo00 12

L4 i H

] I Cancel |

Tabbed Menu:

- Data Filtering

- Solvent Parameters

- Molecular Weight Model

- Conditions (concentration)
- Annotations (comments)

- Hardware Configuration

-Hardware Settings (acq time)
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Tools, Settings, Data Filtering

Tools Analpsiz H

Dptions...

Stedulen..

:Experiment Settings

Hardware Settings

Annotations I Hardware Config I
DataFitering |  Solvent |  Muw/Model |
— Data Marking

Conditions

Meazurements will be marked if they meet any of the criteria

subgequent to monomodal cululants analysis.

Over 505 lirmit: I " Enable

Under B azeline limit: ID.993 "] Enable

Over Basgeline limit: IW " Enable

Under Amplitude limit: W [ Enable
r— Corelation Function

Ignaore 1t # coefficents: |3 ¥ Enahle

Truncate at channel #: oo | ¥ Enable

o |

Cancel |

o Set various parameters to automatically reject data.

The SOS limit will be exceeded when the monomodal fit is poor, usually
due to a multi-modal size distribution..

The baseline limit will be exceeded if dust or bubbles are present.

The amplitude will be low if the S/N ratio is poor (usually due to low
sample concentration).
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Tools, Settings, Data Filtering

Ezperiment Settings

Annotations I Hardware Config I Hardware Settings

DataFitering | Selvent | Mw/Model |

Conditions

— Data karking

Meazurements will be marked if they meet any of the criteria
zubzequent bo monomodal cululantz analyzis.

Over SO5 limit: [0 ™ Enable
Under Bazeline limit: 0.95 [ Enzhble
Ower Bazelne linmt: 1.05 [" Enable

— Carrelation Functian

lgnore 1zt # coefficents: |1 v Enable

I—
I—

Under Amplitude lirmit: ID.DE ¥ Enable
I—

Truncate at channel 3 120 ¥ Enable

o ]|

Cancel

= ¢ [heDataFiltering allows

different data analysis options:

Over SOS limit - Rejects datawith
higher errors.

Under/Over Baseline - Rejects
data with lower/higher baseline.

Under Amplitude - rejects data
with lower amplitude.

Correlation Function - rejects
correlation function points outside
the specified range.
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Tools, Settings, Annotations

Experiment Settings
D ata Filtering | Salvent I ks bl odel I Conditiong
Annatations | Hardware Config I Hardware Settings
Title: IEnter experiment fitle here
Camments: |Apr 05 16:28 2000 [Dynamics v.5.25.44) ;I
Enter comments here
e b
— File Information
Time Stamp: YWhed 05 Apr 2000 04:23PM
File Werzion : h26.44
Last Modified : YWed 05 Apr 2000 04:23PH
File Created : Ywied 05 Apr 2000 04: 28F kM
k. Cancel

Enter as much information and
detail about the experiment as you
wish.
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Tools, Settings, Hardware Configuration

Experiment Settings
Drata Filtering l Salvent | ke B adel I Conditions
Annotations Hardware Canfig Hardware Settingz
Hazt Unit Senal Mumber : |E|E|-51 j E dit |
Host Urit Type : |DunaPro 93wL -]
—APD Biaz
Marmal [100%] : IEI Feduced [10%) : IEI
— Carrelator
|F|E.':-:-E|E| j Flex 99 uzb correlator
— Optics Block

Selection : |M5 [z/n: 0B8]

Seral Mo | Wavelen | Angle | Ch Count | Flust

7 ]

Maodel Mame

)4 Cancel

After attaching the modular
optical compartment or device
to the DynaPro, set
DYNAMICS accordingly to
Incorporate the wavelength,
scattering angle, and clean
water count rate of the device.

The host unit serial number,
type and correlator settings
should correspond to the
configuration.
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Tools, Settings, Solvent

Expernment Settings

Annotations | Hardware Config I Hardware 5ettings
Data Filtering Solvent kW b odel I Conditionz
Selection ;. Agueous Buffer

Salvent Mame | Refract lnds | "\-"ISDI:ISItE | Wige T emploef |

]|
|

& aueous Bulfer . 20 |

Glyceral 105 1 333 1. 288 2024

Glycerol 20% 1.333 1.734 2024

Ethw Glpcol 10% 1,333 1.274 2024

Ethw Glypcol 20% 1.333 1.658 2024

Glucosze 10% 1.333 1.327 2024

Glucoze 20% 1.333 1.9 2024 ;I

Select | Add Edt | Delete |

Ok | Cancel

Set DYNAMICS to reflect the
refractive index, viscosity, and
temperature coefficient of the
solvent/buffer system.

DYNAMICS is provided with a
table of commonly used
solvents. Add or edit the table to
meet your specific requirements.
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Tools, Settings, MW Model, standard

Experiment Settings

Hardware Config | Hardware Settings

Annotations I
b Model | Conditions

Drata Filtering I Salvent

€ Standard Curve : Mw'=[RHFactorBh] " Power
™ ol Shape Hydration : kw=[4./37P1*M a7 [Fh/FricF atio] “3/5 pecvol

Selection : |F'rDtEinS

Bk Factor Power

Pullulans 1.4782 1.8136
Ficolls 1.3071 22713

Dendrimers 0.354 33598

Edt | Delete |

Select | &dd

k. | Cancel

Calculate MW from
hydrodynamic radius using
the log-log relationship
between MW and Rh
developed by PROTEIN
SOLUTIONS.

Create your own MW models
with the editor.
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Tools, Settings, MW Model,

Vol. Shape Hydration

E xpenment Settings

Annotations I Hardware Config | Hardware Settings
D ata Filkering I Solvent M bodel Conditions
" Standard Curve ; ks =[R hF actorRh] " Power

% ol Shape Hydration ; bw=[4/2P1*M 5B h/FricF atio) ~3/5 pecval

Selection: Lipaze

kMaolecule Mame | S pecific Yolume | Frictional R atio | il
Ayve 24-110kD A 0.726 1.25707

Human Serum alb 0,733 1.288 J
FSH 0718 1.326
deye 143-370k0s 07344 1.2324

iLipase

Select | dd Edit | Deletel

=]

] | Cancel

Alternatively calculate
MW using partial specific
volumes and frictional
ratios.

Add your own MW
models with the editor.
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Tools, Settings, Hardware Settings
Acquisition Time

: . « Control the amount of time the DynaPro
Experiment Settings | .
—  acguires data.

[rata Filtering I Salvent I [ L O Va2 | it . .

Annotations | Hardware Conlig & Settings e Obtain dataas qui Ckly as. /b sec.
A—— - Sensitiviy e Useashorter acquisition time if thoe
e e TR count rates fl uctuate more thz.ar? 15%
e [ 100% over the duration of the acquisition

perature [deqg C] 90% ] i ]
B0% time, or to monitor real time changes.
— Communications * . .
o * When working with stable systems at or
Device: [T Controller o tivitv limi
e [Ciseitinie 40 near the sensitivity limits of the
Pot: |COMz || DynaPro, use alonger acquisition time
Setings: [2a00N81 5] and/or reduce the the S/N ratio to 1.5.
* The suggested setting is 5-10 sec.
] Cancel
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Tools, Settings, Hardware Settings S/N

Threshold

Experiment Settings

[rata Filkering I Salvent I kv bdodel |
Annatations I Hardware Caonfig

Acquizition Time [zec] ;

S/M Threshold : . k4

SPCH Temperature [deg C) IE':' E"Igf
ars

—C icati
ommunications 0%
Device : ITemperature Cantraller j ES;‘;
Sethings 0%
205
Part : I COM2 j 10%
Seftings: [ 2400M,8.1 =
| k. I Cancel |

The suggested minimum S/N ratio (ratio of intensity
of light scattered from the sample to the light
scattered from solvent alone) should be 2.5:1.

For example if the clean water count rate of the
instrument is 4000 counts/s, the minimum count rate
for obtaining a measurement would be calculated to
10000 countg/s.

However when working near the limits of sensitivity
the count rate from the sample may be dlightly

below thislimit, say 9000. In thisinstance set the
S/N réatio to 2, creating athreshold of 8000 counts, to
obtain data.

In thisinstance it is suggested that the acquisition
time be increased to 10 seconds or more.
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Tools, Settings, Conditions

E xperiment Settings

=]

Annotations ; Hardware Config ; Hardware Settings ;
D' ata Filkering ; Salvent ; M M odel Conditions
pH: ;E
Concentration [mgdmll:  |1.86
- Buffer vﬁl‘

Selection: MaA Ac/C Selectian M
PBS Select ritan & Select |
A rarnariurn S ulfate SDS

Add nane Add
E dit E dit
Delete Delete
k. Cancel

Save parameters associated
with the sample.

These values do not influence
the size and MW from the
dynamic light scattering.

The correct concentration has
to be entered for static MW
analysisif desired.

Buffer, Detergent and pH are
recorded, but treated like
comments in the data analysis.
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Tools, Options

L New E:r.penment Dynamics

FI|E

. a!EE.

To-:-ls Analysiz Help

=] E3

Settings. .

AEE

M= W “l 4> »]

Options...

Scheduler

Avg
............................................... [
o Options i

LConnect
wiewHost

|Miew and edit the

— Measurement

P
ﬂ.j Rhinm}: [000  [000

Graphs l Tlmenuts; Toolbars ; Eazeline Tol. ; Directones ;

—# Az Source

@ Time
£ Mumber
— Graph “widths
Count bMode : ]ED

kMeazurement Maode i'i &

¥ Show &l Meazurements

1], Cancel

Tabbed Menu for
different display and
operating options

Directories contains the
path to DynalL. S

The other tabs control
various display options
for the DYNAMICS
graphics window.
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Tools, Options Overview

Toolz A&nalpsis  He

Settings. ..
Optians...

Schedulern..

[Eannest
wiew Himst

Graphs I Timeu:uutsl Tu:u:ull:uarsl Bazeline Tal. Dire-:tu:uriesl

— & Az Sounce

— Graph widths

Count Mode ; IEEI

W Show Al Meazurements

kMeazurement Mode : I'I 2

o]

Cancel

Helm

» Select the Tools Options menu to:

Select time or measurement number for the X-
axis unitsin count rate and measurement
windows.

Set the widths of the count rate and
measurement windows.

Set the duration at which DYNAMICS will
Indicate that no measurements have been
obtained.

Set parameters for low quality data that may be
aresult of high noise, dust, etc.

Set parameters associated with the real time
count rate warning diagnostics.

Chose the directory where Dynal. S may be.
Chose to display the Tool bar or Status bar.
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Tools, Options, Graphs

Options
Graphs | Timeouts | Toolbars | Baseline Tol | Directories | ]
- Avis Seuree 7 e Set X-axis Sourceto
C = Lol Time and view Rh or
iee |, 4 Counts versus the

= Graph “Widthz )
Count Mode : ;..E.‘E............. /] L 'EETY I .H. elap%d tl me Of the

. experi ment
keazurement bMaode : ;'i 2 !
IV Shows Al Measurements o U Ll T

3- T 1

oo TE 1595 2393 3190

L e Or sat X-Axis Source
— 1\)/ — to sample Number

va

Set the X-AXxisto y and view Rh or
display time in order to LT 1] Counts versus the
monitor and analyze ) T ) number of
measurements.

_ real-time events. m Yy % XK h
...... TllY

203 4 5 6 7 8 9 10 11 12
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Tools, Options, Graph width

Options !

Toolz Analwsiz He
Graphs I Time-:-utsl Tu:u:-ll:uarsl B azeline Tal. I Direu:tu:uriesl

Settings...

Dptions... — 5 Az S ource
[ % Timne:

Cohediiene | (BT

= Number

[Eonmest

Wi Hash,.

—izin s ~ Graph ‘wWidths

Count Mode : IEI:I
keazurement Maode : |'|2

W Show All Measurements

ok | cencel | HEE

Control the amount of information (the number of measurements)
to be presented in the count rate or measurement windows. Enter
the number and press OK, or select Show All Measurements.
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Tools, Options, DynalLS Directory

Toolz Analwsiz He

Settings...

Scheduler..

Options

Graphsl Timeoulsl Toolbarsl Bazeling Taol. Directories |

Specifiy the directary in which the program file
DvMALS EXE resides.

[Eannest
L Hist

Ic:'\dynald

Browsze. .. |

Ok I Cancel Help

NOTE

DynalL. Sis a3 party
analysis algorithm, available
exclusively through Protein
Solutions. Contact our sales
department if interested in a
guote for the add-in package.

e Unlessotherwise directed, DYNAMICS assumes that
DynaL Sislocated in c:\DynalLS.

* If you haveinstalled Dynal Sinto adifferent directory,
please specify its location using this menu command.
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Tools, Options, Toolbars

Tools A&nalysis  He
Settings... 1

Show or hide the Tool Bar

Options...

Options

Graphs; Timeoutz = Toolbars ;Baseline TD|.; Directoric e
File Toolz Analysiz Help

D;E‘vi%ﬁ] _L; In|E] 1= | E| | [oopo ] ; ; ;

- Count Fate - Meazurement

¥ iShaw Tool Bar 1 Avg
B pacmoraeraernOm oo Foe e ' EDUI"I'CZ;EI— ;D— Start A [rm]: ’W‘ ’W‘
o=
Tl S S BT " Termp: [00 [0 gAY | Muw(kDal: [0.0 oo e
1] i Cancel
|READY  |Conmected to 47E i -

Show or hide the Status Bar —
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Tools, Scheduler

+* New Experiment - Dynamics

File r Toolz Analwziz Help

=1 E3

EI Settings... &l | |E| |.I|_I.| | _M

— Options...

_EI
e e - ID Start |
o

— Meazurernent

Arg
Rhim): [000  [0.00 |

LConnect |
JiowHost..  |]00 Y Mw(kDa): [0.0 [o.o e '
|
Scheduler ==
: Ll
Use the Scheduler to perform RunStatus: R _ Oz |
. Current Exp:
tl me del ayed measurernents Current Meas: 0 Tirme Elapzed: 00:00:00 Riun
M easurement Schedu| es are Current Temp: 0.0 Time Ta'wait: 00:00:00 o
saved as text files with - Dyanmics Schedule Scipt
- Filenarne:
extension .dss
Command | Farameter | Append =
M ewE wperiment niew_ 007 . exp .
SetTemperature 4 E dit Open
L Taketdeazurementz 15 B e
{ Schedule autarmated measurements |_ I e wperiment niew_ 002 exp Right click far Save fig
SetT emperature 20.5 mare editing -
easLUremnents optionz.
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Menu - Analysis

+* bza unfiltered.exp - Dynamics
File Taok | Analysiz Help

Ol LCoefficients... Al i 01410 «; L ; k ; »;
~ Count Ral Cumulants r — Meazurement i
Beaqularization v
0o punale. Rhinm: [22862  [24293 =
e ;
TEM oyt M Model. bwi(kDa) 1528584, [1925727. e
Calculators
500+ Recalculate Al 1500
[ |
T
400 1000
|
300+ 00 T
) [ |
200+ 0
] 4 ||
100+
=500 o
1]
10 33 55 T8 10.0 -1000
i ' I | 2 4
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Analysis Overview

 Usethe Analysis Menu to:

Analyziz Help
Coeffizients. .. .
Curmulants k| .
Reqgularization »
Dynals... .
Static Mw Model... .
Calculators L .

Recalculate All

View the autocorrelation coefficients
calculated by the DynaPro.

Analyze results of the Cumulants
algorithms.

Analyze results of the Regularization
algorithm.

Analyze results of the Dynal S algorithm
(if installed).
Obtain MW and 2nd Viria Coefficient.

Access calculators for minimum
concentration, axia ratio, MW, and
fraction calculations.

Recalculate all monomodal, bimodal, and
regularization algorithms.
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Analysis, Coefficients

| Analysis Help « View the autocorrelation
coefficients calculated by the

v Coefficients...

Curmu) i
3735;4 e El R DynaPro (log-normal plot).
“otare Tl [IEER | » The coefficients cover time
Calcu
e T Thoroutisene somcited
) » The coefficients associated with
; \ molecules less than
\ approximately 20-25 nmin
- radius decay to 1.000 within
D1'.903-!]1 1.De=+DIII I.Ue=+01 1.De=+02 1.De=+IJ3 I.DeI-HIIdl l.De=+05 l.De=+Dﬁ 1.De=+D? ml | | ISeCOndS
Tie 1) e Thedecay rateisrelated to the
G | diffusion of the molecules.

Also available as an Icon

L Y = N T =] ™
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Analysis, Cumulants

Analysiz Help
LCoeffizients. ..

Curulants

Beaularization 3
Dynals...

I MY = |W.-'I]i

Shawe Bimodal B esult

kark az Excluded

Static M'w Model. ..
Calculators 3

Shav All Monomadal
Shavw All Bimodal

Recalculate Al

Histogram...
Datalog...
Scatter Diagram...

Reagrezzion Eit Errar...

* Anayze the monomodal and bimodal
results.

View the bimodal result in an open
window.

Exclude or include the selected
measurement in the average,
regularization, and DynalL S calculations.

View al monomodal or bimodal resultsin
the datalog or scatter diagram windows.

View the Histogram.
View the Datalog

View the Scatter Diagram.
View the Fit Errors
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Analysis, Cumulants, Show Bimodal

| Analysiz  Help _
LCoefficients. .. i wi ; II|I.; 040
Cumulants Show Bimodal Result i
Reqularization r kark as Excluded
Dynals...
e Show All tMonomodal
Static M bModel... Show &ll Birmodal
Calculators r .

Histogram...

Recalculate Al Datalog...

Scatter Diagram...
Rearesszion Fit Errar...

: Monomodal Histogram - Measzsi 4

Radivz (hm) kW [kDa) Polpd [mm] = of M.R.
[116 2468 |45 (T

Palyd Index: ;D.DB

=] B3

0.08

0.06 /
ampl 0.0

10 20 30
R {nrn)

Show Bimodal switches the active windows
between the results from the monomodal fit and
the bimodal fit.

For example use Show Bimodal to compare the
monomodal histogram with the bimodal histogram
of a measurement, as shown below

: Bimodal Histogram - Meas#t 4 H=] E3
Radiuzs [nm] MW [kDa] Polyd [hm] % of M.R.

15.55 1185.1
;1?.00 ;2?91.9
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Analysis, Cumulants, Mark as Excluded

| Analysis  Help

LCoeffizients.. .

| wlel w oo
m Show Bimodal Result

Begularization r Mark. az Excluded
Dynas... Shiow All Monomodal
Static kW bModel.. Shave Al Birmodal
Calculatars ] .

Hiztogram. ..
Recalculate Al Datalog. ..

Scatter Diagram...
Rearezzion Eit Error...

Mark specific outliers and exclude the
measurements from the average val ue,
Regularization, and DynalL S
calculations.

* indicates the point is marked.

Press “Mark” to mark, press again to
“Unmark”.

Use the Ctrl and Shift keys to highlight

multiple rows.

Artisan Technology Group - Quality Instrumentation ...

i Cumulants Datalog - 3Znmstd.exp [_ o] x]
Martt | Timefs) | émpl | Diif | Fadiusinm) | Foludinm) | Polpdinds | MwiKDa) | %Mass | TempiC) | Count Fiate | Baseline | Sos Enor |
1 100 0E9E 125 1638 6.1 014 2653, o0 19z 04469 I 11.458
2 200 0FI0 125 1626 20 003 2607.8 o0 19z 889793 1002 7058
E a0 0FI0 128 1607 37 005 24354 o0 19z a95I2 0999 3369
4 410 0711 127 1618 45 it 24688 o0 19z aE79E1 1001 4452
Awes
Mono 0706 126 1622 43 n.oa 24921 o0 19z 494393 1001 BS54
Bi-l 0202 286 958 7009 74 19z 894393 100 2123
Bi-2 0509 107 1967 41837 6
All Mano All Bi I Close
i+ Cumulants Datalog - 32nmstd.exp [_ O] %]

2 200 0710 126 16.26
3 00 0710 128 1607
4 4.0 0711 127 1618
Bves

Mono 0711 127 1618
Bi-1 013 314 8.09
Bi-2 0513 109 1351

Mark All Mona AllBi

003
0.05
0.0s

0.06

2507.8
2438.4
2468.8

24717
E735
41737

Court Aate | Baseline |

809793
856332
aa7as

831035
031035

1.002
0.933
1.00

1.00
1.0m

7.058
3369
4.432

4.973
182z
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Analysis, Cumulants,
Show All Monomodal

Analysiz  Help

LCoeffizients...

Curulants

Beaularization
Dynals...

| w(eE| m| [o3m

Shaw Birnodal Result
kark az Excluded

Static kW bModel. .

Calculators

Al b onomodal
Shavy Al Birmodal

Recalculate Al

Hiztogram...
Datalog...

Scatter Diagram...
Regreszion Eit Ermror...

When viewing certain windows, such asthe
Datalog or Scatter Diagram, it is helpful to quickly
view results from the monomodal or bimodal fits.

Show All Monomodal presents the monomodal
results for all measurements within the experiment.

i Cumulants Datalog - 32nmstd_exp M=l E3
Msrt | Timels) | Ampl | Diff | Radiusinm) | Polydinm) | Poledinds | Mw(KDa) | Z%hass | Temp(C) | Count Rate | Baseline | Sos Enor
1 0.0 0E33 125 1638 E1 014 28533 100 19.2 904469 1.001 11.458
2 200 0710 126 16.26 30 0.03 2807.8 100 19.2 889793 1.002 7.058
3 3.0 0.710 128 16.07 3.7 0.05 24384 100 19.2 295332 0.939 3.369
4 41.0 0711 127 1616 45 0.08 2468.8 100 19.2 887381 1.001 4.432
es
Mono 0706 126 16.22 43 0.08 24921 1 -
Ei-1 0202 286 G858 700.9 [ Msrtt [ Timels) [ Ampl | Diff | Fadiusinm) | Polydinm) | Polydinds: | Mw(KDa) | %Mass | TemplC) | CountRate | Baseline | Sos Emor
- 1 100 0220 204 10.08 783.2 73 19.2 904463 1.001 2727
Bi-2 0509 107 1967 41837 D20 204 1008 Jez 0
4] 2 200 0523 148 13.88 17027 a4 19.2 889793 1002 2285
0191 82 2498 71045 [3
. 3 3.0 0024 425 484 1326 58 19.2 895332 0999 1.970
Mark | aiiMono | augi | 0633 124 1657 26245 12
4 4.0 0042 370 555 185.1 64 19.2 667981 1.001 1510
0675 121 17.00 2791.9 £
A
Mana 0706 125 16.22 43 008 24921 100 192 894393 1.001 6.534
Birl 0202 285 2.58 700.9 74 19.2 834333 1.001 2123
Bi2 0509 107 19.67 41837 25
4] i3]
Mak | AlMeno | anEi |
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Analysis, Cumulants,
Show All Bimodal

bnalysis Help

Coeffcients.. | w/®| w| @3 ©  Show All Bimodal presents the Bimodal size
BTN chow Bimodal Resut distribution fit for all measurements within the

Begulanzation K Mark az Excluded

Dynals... Show &ll Monomadal experl ment.

T S St «  For example quickly view the bimodal scatter

Histogram. ..

Recaloulato Al Detalog. diagram to confirm if the size distribution contains

Scatter Diagram...
V—N \ Reagreszion Eit Ermror... tWO peaks

i Scatter Diagram - bza unfiltered. exp
. Meaz #  Had([nm] MW (kDa) % Mass
Meaz #  Rad(nm] Mw [kDa] 2 Mass ;3 373 56 !1154327 ;1DDD
|2 [s508  [4757s24. [1o00
[124371  [33073332 [on
0
0.
- C
= Hm | = | 0 ™)
’ ' CINT I L
m m™
ampl apl g g
02 U.2—'
00 0o
100 150 200 250 300 i 100 200 300 400 500
Rh (nm) Rh (ran)
biong] i | mak | Close aldore| a0Ei |[FWak | | Close
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Analysis, Cumulants,

Histogram « View arepresentation of the size distribution

histogram for the active measurement and

Analysiz Help _ .
Cosfficients.. | w|m | [0 selected result (monomodal or bimodal).
m Show Bimnodal Besult
Begularization 3 Mark. az E=cluded : Monomodal Histogram - Measi 1 M=
Dynals...
=ho All Monomodal Radius [nm] bw (kDa) Polpd (nm] % of M.F.
Calculators L -
- Hiztagrar... Palyd Index: §D.11
Recalculate Al Datalog...
\\ Scatter Diagram... 00
Rearezzion Eit Error...
0.0a
armpl 0.04
| Alsoavailableasanlcw o
15
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Analysis, Cumulants, Datalog

Analpziz Help

LCoefficients. .. | @l I I||I-| 01A * The Data| Og I IStS the detal IS Of eaCh
Curnulants Show Birmodal B esult measurernent Wl thl N an experl ment

Beaqularization ¥ kark az Excluded
Dynals. ..
Showe All Monomaodal
Static M Model... Showe All Bimodal
Calculatars » .
ﬂlStDQTEIITI... i Cumulants Datal og - 080494-7 exp =] E3
FRecalculate Al Mstft | Timefs] | Ampl | Diff | Radusinm] | Polpdinm] | Polydinds | Mw/(KDa) | %Mass | TemplC) | Count Fate | Baseline | Sos Ener | -
Scatter Diagram... 1 00 0248 623 448 15 011 110.0 100 303 105053 1005 0,305
= ) ) 2 540 0207 EOG 453 1.2 .07 112.0 100 a0z 113106 103 0344
Reqgrezsian Eit Errar. . 3 1090 0249 B23 443 1.1 0.08 106.0 100 304 101520 1002 0461
4 1370 023\ BX1 452 16 012 1120 100 311 104076 1006 0422
5 1640 0252 B3 442 16 013 106.0 100 311 101444 1001 0496
6 1820 0261 B4l 430 14 010 99.0 100 304 96833 1001 062
7200 0264 B9 443 13 0.08 107.0 100 308 98200 1000 0337
&  Zz3/0 0254 629 440 1.0 0.05 105.0 100 305 100275 1002 0286
9 2650 0264 B4D 435 1.0 0.05 102.0 100 307 97330 1001 0551
10 2830 0268 B27 445 16 013 107.0 100 a3ns 9EE47 1000 0549
11 3000 0273 B3 440 1.3 n.0g 105.0 100 307 97753 1001 0395
12 390 0275 B43 432 07 0.0z 100.0 100 306 96845 1000 0342
Aves
Mana 0269 B3 441 1.3 0.0g 105.4 100 307 99871 1002 0434 |
Bi1 0oes 2. 222 06 85 a0z 99371 1001 0269
Bi-2 0180 435 RE9 4334 15 |
Also available as an Icon on | o] 2o

w1 T = [ T = T
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Analysis, Cumulants, Datalog

+ Cumulants Datalog - 32nmstd_exp Wi=] 3
Mertt | Time[s) | Ampl | Diff | Radiusiim) | Poldinm) | Polpdinds | Mw/iKDa) | #Mass | TemplC) | Court Bate | Baseline | Sos Erar
1 100 093 125 1638 E1 0.14 28533 100 19.2 904469 1001 11.458
20 070 126 1626 20 0.03 078 100 192 929791 1002 7.058

3 30 070 128 1607 a7 0.05 4304 100 192 995337 0999 3369

4 M0 071 127 1616 45 0.08 MEEE 100 192 0a7931 1001 4492
Aves:

Mano 0705 126 16.22 43 0.08 24921 0 192 094397 1001 G594

Bi- 0207 286 G653 700.9 741932 994397 100 2123

Bi-2 0503 107 1967 4837 o6

4] | ¥

Mak | AlMano | ANEi |

 TheDatalog lists all details of each measurement from an experiment.

e Single click ameasurement to activate it in all windows. Double click it to swap
between monomodal and bimodal results.

* Print or Export the data using the File, Print Menu command.
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Analysis, Cumulants, Datalog, Units

+ Cumulants Datalog - 080494-7 exp

bMard | Timelz] | Ampl | Diff | Fadivginm] | Polpdinm) | Poludinds | Mw(KDa) | %Mass | TempiC) | Count Rate | Baseline | Sos Emor | -

1 0o 0243 623 4.48 1.5 011 110.0

Msr # - ordinal of each measurement of the
experiment.

Time () - elapsed time stamped on each
measurement.

Ampl - Amplited isthe “y-intercept” of the
autocorrelation function.

Diff Coef - actual trandational diffusion

coefficient at the recorded temperaturein 10°
cm? /s.

Rad (nm) - hydrodynamic radius cal culated
from Diff Coef from the Stokes Einstein
equation.

Polyd (nm) - standard deviation of the
Gaussian model (the monomodal fit).

Artisan Technology Group - Quality Instrumentation ...

100 303 105053 1.005 0.305

Polydispersity index is the relative amount of
polydispersity [(Cp/Rh)?].

Est MW - calculated from Radius using the
selected model, in kDa.

Pct Mass - fraction of each component in the
bimodal size distribution.

Temp (C) - temperature of the optics block
holding the sample.

Count (ctg/s) - 1 second average intensity of
light scattered from sample.

Base Line - the value of the last
autocorrel ation coefficient.

SOS Error - the sum of the squares of the error
(actual coefficients minus fitted coefficients).

Guaranteed | (888) 88-SOURCE | www.artisantg.com



Analysis, Cumulants, Datalog, Buttons

Mak |  AlMono | aNBi | Close_|

 All Mono - Press to view the monomodal fit of all of the measurements from the
experiment.

 All Bi - Pressto view the bimodal fit of all measurements.

 Mark - Press this button to exclude the selected measurement from the datal og
average, Regularization calculation, and Dynal. S Save As command.

» Close - Closesthe Datalog window.
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Analysis, Cumulants, Scatter Diagram

&nalysiz Help

LCoefficients. .. | ml | I||I.| Iﬁ . The Scatter Dlagram
ey T - isan X-Y Plot of the
Dynaks. Show Al Monomadal e Radius and Amplitude
mee thwgmfmdl e b of each unmarked
Recaloulate Al Datalog... u measurement of the
| SHDT... arapl :ju eX perl mer]t'
 View al Bimodal
o0 results with the Scatter
L Diagram to quickly
Alibtona| AN | Mak | [FEREET - ascerta' n the mOdaI |ty
) of the size
Also available as an Icon distribution.

w1 T = [ T = T
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Analysis, Cumulants, Regression Fit Error

i Monomodal Error - Meast 7 M=l B

Charnel
Fit Errar: ;D.DDESSS ;“*:I“"'

Analyziz  Help
= = I Time [ps): 33.839999 = B
LCoefficients... ! wi 1 I||I.1 0771
Cumulants Showe Bimodal Besult 0.006
Begularization r Mark az Excluded 0.0as *
Dunals. ..
=HnEE Show All Monomodal 0.004
Static M Model. .. Shaowa Al Birnadal 0003 *
]
Calculators Hiztogranm. .. Eror 0.002 \ ”* ﬁ
Recalculate Al Datalog. .. 0001 w / ]\ f \
Scatter Diagram... » /I ]H ’J ]\ M
[ _ | 0.000 } } L |
Fl':fgll:!::ﬂ'.-:ll.lrl Elt Error... 10 / + 100\ / klﬁbg 10000
-0.001 k %
-0.002
Tirne (ps)

& Time (" Sep. Close i

» Regression Fit Error shows the residual error plot for each delay time.
o Parametric Fit Error = Actual Coefficient - Fitted Coefficient
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Analysis, Regularization

e Usethis menu item to:
 View thesizedistribution

| Analyziz Help

Coeficints.. o e | Histogram cal culated from the
S == e Regularization Algorithm.
Dindls.. Detelog.. ok « View the Datalog showing the
e T numerical results of the
Recalculate Al | | ‘ T Regularization Algorithm.
 Modd -
Also available as an Icon « fitto amodel of hard spheres
 fit to amodd of coils (for
polymers)

w1 T = [ T = T
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Analysis, Regularization, Histogram

Analyziz Help

LCoefficients. .. |_

ll 1 1 |I||.i
Cumulants 3 _
Reqularization Histogram. ..
Dynalz... Datalog...
Static MW Model. . todel r
Calculataors *

Recalculate Al

View the size distribution histogram
calculated by the non-negative | east
square error algorithm.

The agorithm finds the best fit
without using a specific size
distribution model.

Provides mean radius value
information for up to three peaks.

Use this algorithm to confirm size
distribution modality.

+ Regu. Hiztogram - Lys 004_exp M=l E3

Radiug [nm] Polwd [nm] % Paolpd % Intenzity % Maszs

Peaks
S .
™ [Sup] 1st Peak: [2.05 |05 |7.1 f100.0 [1o0.0 & Zntensity
[ [5up) 2nd Peak: i ZMass

[ [Sup) 3rd Peak:

— Reszalutian 100
_ 20
2 él
E

=2 40
= 20
1]

0ol 01 1 10 100 10ao 10000

Bh (nn)
Optinal I fuio Scale Cinse |

Also available
as an lcon
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Analysis, Regularization, Resolution Slider

i Hegu. Histogram - avanhti zero passes.exp =] E3

Radius [nm] Polpd [mm] % Polpd % Intensity 3% Mass
Peaks
I (5up) 1stPeak: [7H197  [73613  [929 [ [67.3 e

« If apriori information is available, S e 90
the resolution slider can be used to g
decrease the ‘noise’ constraintsin ;
the algorithm and possibly resolve g
single peaks into multiple peaks. T |

« The Auto Scale option can be used N 7 S
to change the scale of the : —
Regularization histogram. T,

_ Cowltapesk 07 [ [22[160 99 @ e

e The Sup # Peak options can be L o)k T oo oo e | 37

™ (Supl 3rd Peak:

used to remove peaks from both
the display and the %l ntensity (& | -
%M ass) calculations. s @
DID - 100 1000 10000
............. Fh (nmu)
MI ¥ Auto Scale Cloge |

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Analysis, Regularization, Datalog

&nalysiz  Help

LCoeffizients...

Cumulants

Begularization

Dynals...

=]

Hiztogram...

Datalog...

Static pw kodel...

Calculatars

kdodel ]

Recalculate All

« Beqgularization Datalog - 080494-7_exp

* View the detailed results of the regularization
algorithm using the Datal og window.

e Print or export the results from the File, Print Menu.

Delay Times(s] | Radiusinm) | Diffemds™2) | %Scatter | ZMass |

5.8e-005
8.1e-005
0.00011

Peak Means:
B.2e-005

364 ¥ Be-007 820 926
5.09 5.5e-007 180 74
F.03 4e-007 0.0 0.0
3.90 ¥.3e-007 100.0 100.0

ﬁlso aledl

D@ M| e e
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Analysis, Regularization, Model

+* 080494-7_exp - Dynamics [_ (O] x]

e

______ T an? o T T e Themod€

T T o || A — command fits the
(5 Couy T — Foeinm Rh [ [4.60 [454 S .
Dynal Datalog
" Tom ™ gyic i Model.. e 1311?_3 E & data by mOdeI I ng
————  Colals > | the particles as
150 Recalculate All 7
hard spheres or
N i I
e~ ] . N Gaussian coils (for
s 7.7 polymers).
ol m ¥ oaw }ll I T¥
2
[ | [ L =
D IR LN,
10 33 6.5 9.3 12.0 0.0 9.3 1595 2393 3190
| Aszume sphernical molecules TN
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Analysis, DynalLS

Analyzis  Help

Coefficients. ..

Curnulants
Beaularization

[astzbarion « Automatically opensthe
. = Dynal S size distribution

Static M Model. ..

Calculators | E .
e ' - analysis.
01— Fecalculate All o : . .
: "1zl < Note: Dynal Sisaseparate
. . & software program and must
ﬁ 1Ml be installed on the computer
! : R for this menu command to

function.

Position: 0.002355
HMean: 0.0331

STD: 0.110 {3.33)
No.peaks: 2

Peak: 1
Area: 0.5343
Position: 0.00235 I -I I I
Mean: 0.00298 ‘ / \ % a\/al ab e as ar] Con
STD: 0.00116 (0.391)
T T T T T T T T T <
= z 4 B =S 10 12 14 16 12 20 e :
=~ Channel Area: 0.1657 .

|ResSTOx 000202 OEtRes| Start |Ca|cu|ati0ns are finished Load

s = T T =
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Analysis, Calculators

 [Four calculators are available for

Analysis Help
e Sl o quick access to convenient
i st | { : information.
Y e | e Calculate the minimum concentration
BT - Coreoion- required for a measurement.

Recalculate Al i
ecalculale & Apparent Frachion. ..

| | Molecular Weight.. » Determine the shape of your protein.

» Find the apparent fraction of species 1
IN atwo species mixture.

e Quickly calculated estimated MW
from Rh.
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Analysis, Calculators, concentration
\Minimum Conconioton Coleuiator FUBIES

&nalysis  Help
Loefficients... |.I|¢| | M Il]_”I Enter Malecular Weight (KDa) ;. [14.7 Close
Sl : . — Min Required Concentrati — Units Conversi
s - o | in Required Concentration hitz Corversion
Dynals... = A Select DynaPro Model : ¢ M5 ID.EIEIEE g/l
A
Static M Madel... > M " mM5200 e i
m kin Concentration. .. " LSk s
Aial Fatio... M5 ||;|_|;||;|553 % wat ol
Aecalculate Al Apparent Fraction... &+ 5800
| | Maolecular Weight. .. M B equired
inimurm Fequire
Concentration [madmil] : ID-D553

» Enter the MW of the biological particle that you will measure and the
model of your DynaPro instrument.

» The software calculates the approximate minimum concentration required
for measurement.

« Theresultsare displayed in various units. mg/ml, moles per liter, and % wt.
Volume.

« Enter avaluein theright hand column and convert.
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Analysis, Calculators, axial Ratio

Analysiz  Help Axial Ratio [Eliptical 5hape] Calculator ;

Coefficients... @l | I||I.| Iﬁ Close
Curnulatts r bl e
Reqularization » — | —Enter Data — Calculated Walues
Dynals... ol . : L .

. A ol Molecular “Weight [kDa) : IEM Frictional B atio !'I A7
Static b todel. .. =

B i Concentration.. | Specific VYalume [ml/g) : |'3'-?E' izl B atio [Prolate): 12.35
Recalculate Al Auial Fatio... I M eazured R adiuz [nm] : |3.3 Axial Batio [Dblate): |2_42
|

Apparent Erachian. ..
|
| Maolecular W eight. .. {

* Determine the approximate shape of your protein when you know the MW,
specific volume, and hydrodynamic radius.

 The axial ratios for both prolate (“football”) and oblate (“discus’) elipsoids
are also calculated.
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Analysis, Calculators, Apparent Fraction

Comiias, I = T R T
» Me

Cumulants

Cumdarts « Calculate both the number and
D 2]l e mass fraction of each speciesin a

-
Bt
Static My Madel.. sy by

m kin Concentratian... tWO Spa:l eS S}/Stern.

Auial B atio..

Recalculate All - :
Apparent Fractian...

| | Malecular Weight. ..

Apparent Fraction Calculator M= B3 !

—Enter Data Close |
keazured Radius [fim) : iS

—Species 1
F adius [rmm)] ; i-| q —Apparent Fractionz
Mol'weight (kDal:  [14 Number Mass

Species 1 [%] : 335_? 355_3

— Species 2 Species 2 [%) : |1 4.3 |43_2

R adiuz [him] : |3.E
kol Weight [kDa] : |54
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Analysis, Calculators, molecular weight

— C
= M olecular Weight Calculator [ =
LCoefficients. . m M I“_ g !- l

Egm“:ar.“st. : h:: Enter Radiuz [hm] : Hlese
. = { JE
Static My Model... — Emiﬂ:ﬁmm | Calculated Molecular “Afeight [by k' bModel)]
Fecalculate Al f:iii?;mnm Standard Curve M [kDa] : 137
\ |__tolecular/eight.___ ‘ol Shape Hydration Mw (kDa): [[ag
L

e Calculate the MW from the hydrodynamic radius using the
Standard Curve and Vol. Shape Hydration Models.

 The molecular weight model can be selected under Tools,
Settings, MW Model.
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Analysis, Recalculate

Analysiz  Help
LCoefficients. ..

Cumulants
Begularization
Dunals. ..

2

Static MW kodel...

Calculatars

Recalculates all monomodal, bimodal, and
regularization algorithms.

Recalculate to start a previoudy cancelled
calculation.

Cancel || Calculating Bimodal Results sz el

* The status bar indicates the progress towards completion of
the calculations.

* Pressthe Cancel button to end the operation.

« NOTE: The‘Recalculate All" option will cancel all manual
data marking and reapply any Data Filter settings.
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Help

m * Review the Contents of
A= the on-line help.

 Review Instructions and
Suggestions for Using
Windows software.

 View the version number

Lontents
Llzing Help

About Dynamics. ..

_Eile ool &nalysis | Help
] =3 1= | ﬁ:::’:;p 8| | oAz W <> | »] .
T e | o [ R of DYNAMICS installed
@ it T e ‘.:.‘:“.J Rhir)  [460 154
C Temp: 308 [@07 ‘{’: MwikDal [117.3 a7 & th t
c— ‘
IDD——/\_’F‘_‘_\—_——R—\____,_\_ [ | | m
r T
T Tty
| ] L L *
g & "8 r
0.0
e
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Help, About DYNAMICS

Help

LContents
Uzing Help

 View theversion
pre - number of DYNAMICS
DMAMICS [tm] - VYerzion 525 44 I nStaI I ed On the PC-

& * URL to Protein
DynaPro Dynamic Light Scattering %I uti OnS’ Weba. te

[ngtrument Control Softvare for Molecular
Rezearch

hittp: /A, protein-zolutions. com ° Tel ephone number for
B04-817-F177
customer support.

About Dynarmics. ..

B Pratein Solutions h.
1334-2000 All Rights Rezerved
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lcons - Overview

e The graphical user interface of DYNAMICS provides
ten (10) icons and four (4) arrows for quick control
over files, viewing data, and analyzing data.

+* Mew Experiment - Dynamics

File Toolz Analpsiz Help

[ ﬁln 0 I AN | ll i, il]l].I'I]I] 4 ; | »
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lcons - File Management

Pressthisicon to
automatically save
the experiment file.

Pressthisicon to
open apreviously
saved experiment
file.

Pressthisicon to
start anew
experiment.
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lcons - Autocorrelation Coefficients

i Autocrl Coef's - Measit 1 [_ [O] =]

Chi |
Carl Coef: i1 JBA3Y %‘E
I Time [ps]: 30.95?892 .S...j_....?..j

17

e — b

a t t t t t t t |
De-01 1.0e+H10 1.0e+H11 1.0e+H12 1.0e+H13 1 .0e+Hl4 1 .Oe+05 1.0e+Hl& 1.0e+07
Time (ps)

Press the Autocorrelation [con
to activate and view the
Autocorrelation Coefficients
associated with the active
measurement.
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lcons - Cumulants Histogram

+ Monomodal Histogram - Meas#t 1 M=l E3

‘ ‘|'...'|.. Radius [Am] kMW [kDa) Palvd [hm] % of M.F.

[1e38  [28833 |61 |37.0

Palud Index: ;EI.'I 4

0.05

0.04 //!\"

0.03

arnpl \
0.0z

0.01
Press the Cumulants A / b
Histogram lcon to view L i 2 =t - =L
the Monomodal or Fth (nan)
Bimodal Size

Distribution.
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lcons - Cumulants Datalog

Press the cumulants Datal_og Icon to view
the Datal_og containing a summary of all
measurements.

i Cumulantz Datal og - 32nmstd_exp

bzrdt | Timelz] | Ampl | Diff | Badivgfrm) | Poledinm) | Polpdinds | Mw(KDa) | #Mas: | TemplC) | Court Rate | Baseline | Sos Eror
1 10.0  0F93 125 16.38 E.1 014 2553.3 100 19.2 904469 1.0071 11.458

2 200 0710 126 16.26 2.0 0.03 2507.5 100 19.2 829793 1.002 7.05%

3 1.0 0710 123 1607 37 0.05 24304 100 19.2 895332 0,999 3369

4 .0 0711 127 1616 45 0.08 246,58 100 19.2 857951 1.0071 4,492
Byes

bono 0706 126 16.22 47 0.08 2492 1 100 19.2 894293 1.001 E.594

Bi-1 0202 286 959 700.9 74 19.2 294393 1.001 2123
Bi-2 0509 107 1967 41837 76

1| | ]

Mak |  AllMona | Al
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lcons - Cumulants Scatter Diagram

i Scatter Diagram - 32nmstd.exp =]
= Meaz# Rad[nm] MW [kDa]l X Mazs

'h [4 553 EEEE

||
TR EEE R A
e
0z
L
0.&
u
m
ampl gy,
Press the
cumulants 4
) 0.2 m
Scatter Diagram
|con to view the am
H 0o T
amplitudes of all 0 y 10 15 20 25
measurements. Rh (1)
M ark. Clogze

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



lcons - Regularization Histogram

------------ + Regu. Histogram - Lys 004 exp =] E3

Radiuz [nm] Poled [(nm] % Paolyd % Intensity % Mazs
Peaks
™ (5up) 1st Peak: |2.05 |05 7.1 [too.o 100 & Yntensiy

[ [5up] 2nd Peak: i %Mazs
[ [Sup] 2rd Peak:

— Resalution - 100

] 50

2 40

=
40
Press the Regularization 2
Histogram Icon to view the R i 10 00 1000 10000
results of the | | o~

Regularization Analysis. i

™ ‘Auto Scale Close_|
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lcons - Regularization DatalLog

+ Regulanzation Datalog - 32nmstd._exp

== 0.00021 10.10 2e-007 28 8.4
—— 0.00023 10.82 1.9e-007 5.8 14.4
0.00025 11.54 1.8e-007 8.3 16.9

0.00028 12.98 1.Ge-007 11.5 16.4

0.00031 14.42 1.4e-007 12.0 13.5

0.00034 15.86 1.3e-007 13.2 10.4

0.00037 17.731 1.2e-007 12.5 7.6

0.0004 18.75 1.1e-007 11.2 5.3

0.00043 2019 1e-007 9.4 36

0.0004E 21.63 9.5e-008 7.3 23

0.00049 23.08 2. 9e-008 5.0 1.3

00055 25.96 7.9e-008 0.0 0.0

Press the Regularization
. =

Datalog Icon to view the 16.22 13007 1000 100.0

detailed results of the
Regularization Analysis.
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lcons - Dynal.S

Press the Dynal. S lcon to
automatically open the
Dynal S size distribution
anaysis. Note: DynaLSisa
separate program and must
be installed on your
computer for thisicon to
work.

ir. | DYHALS
File  Settings
Data and Fitted

[F2nmstd. tdi]
Optionz  Help

curve

1a-g -

Distribution

= T Al T
ﬂ 1e-05 1e-04 103 0.04 0.1

T I
1.0 100
R (rmkrm

10 20 20 40 S0 60 7O 20 90 Hydrodymanic Radius, nkm
Channel
Residuals 100 Position: 0.0l65D
1 Mean: 0.0629
0.5 3TD: 0.693 (11}
o "-—“"ﬁh‘-"wﬂ"ﬂ"n‘fﬁv No.peaks: 3
€5 Peak: 1
| T 1 i T T T T T Area: 0.01051
:..:j 10 20 20 40 S50 60 7O 20 40 Pogition: 0.002Z596
= Zhannel

|RESSTD: 0.000973

|optites||_Start || Calculations are finished

L oad g
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lcons - Measurement View

Use these M easurement Control Arrowsto slow or fast
scroll forwards or backwards through the data set.

EIRTOS

Fast Reverse

Reverse One

Forward
One

Fast
Forward
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Algorithms

DYNAMICS offers three size distribution fitting algorithms.

e Monomodal (Gaussian) Size Distribution Fit

* Bimodal (Two peak) Size Distribution Fit

» Regularization (Laplace Inversion, non-negative least squares) fit.
e Inaddition DYNAMICS offers an automatic interface to Dynal. S
 The Monomodal and Bimodal algorithms operate on each set of

autocorrelation coefficients calculated by the DynaPro and contained in the
experiment file.

 The Regularization algorithm fits the average of the autocorrelation
coefficients of the unmarked measurements within the experiment file. The
reason for thisisto assure the highest level of statistical accuracy for samples
containing multiple species.
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Algorithms - Monomodal

 The Monomodal Algorithm modelsthe size
o f;: E:J distribution as a Gaussian function defined by a
mean radius and standard deviation. The mean
1, and standard. deviation that minimize the
1_ parametric fit error (fitted - actual) are defined
and presented as the best fit.

+ Autocil Coef's - Meash 1

bl 100 10l (0 LB L0 (05 LKA L0 : Monomodal Histogram - Meast 1 H= B
s Radius [nm] b/ (kDa) Polpd [nm) % of M.R.
[tess  [zEB33 R |37
Palyd [ndes: W
0.05
_ 0.04 £
» Refer to the theory of operation oss . X
. SR
In the user manual for amore 7 N
. . 0.01
complete discussion. . 5
| 10 20 30 40 0
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Algorithms - Bimodal

|+ From the same autocorrel ation coefficients the
iy Bimodal Algorithm finds the size distribution

¥ comprising two peaks that best fits the data
1 associated with the specific measurement.

+ Bimodal Histogram - Meas# 4 M=l E3
Wbl 1 0% 160 167 e LD L L] Radius [nm] M kDa] Polyd [nm) 2 of M.R.
— |5.55 IE]
I EELE
0.2
0.6
. ammpl 0.4
 Refer to the theory of operation »
In the user manual for amore - .
. . 0 s 10 15 20
complete discussion.
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Algorithms - Regularization

1
| Autoctl Coef's - Meastt 1 BEE

e
CorlCoel: 18597 ﬁ”—«m
Tl ERR (|

17

1.

11

[IF] t t + t t t t {
10601 100 10401 10402 10403 10e404 10403 LletDd 10e407

Tie 1)

See: Dynamic Light Scattering,
Wyn Brown, Clarendon Press,
Oxford University Press, 1993

(Chapter 4).

From the AVERAGE of the autocorrelation coefficients from
al of the unmarked measurements the Regularization
Algorithm finds the size distribution that best fits the data
without restrictions on the modality or shape of the
distribution.

+ Regu. Histogram - Lys 004 exp M=l E3

Radiuz [nm] Polwd [nm] % Polyd % Intensity % Mazs
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Troubleshooting - Communications

The DynaPro relies on aUSB link with the personal computer for receiving
internal software programs, receiving parameters related to data processing,
and sending autocorrelation results.

Temperature control is communicated through a serial cable connecting the
optics module with temperature control and the PC.

Communication errors are generally aresult of cables not connected correctly
or instruments not receiving power to respond.

Check cable connection and power to all instruments.

Check settings in the hardware configuration (Tools, Settings, Hardware
Config), the host unit type must be set correctly.

Call Technica Support if it still does not connect.
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