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Initiating New project:

A comprehensive look at the two widely used sedimentation velocity software, SEDFIT and DCDT+ :

To study the proper way of doing fit using pure CRP in TEK100 buffer as raw sedimentation profiles for data analysis.
Background:

Modern computational technique has led to considerable improvements in the determination of weight-average sedimentation coefficient via differential sedimentation coefficient distributions, which have the potential to discriminate different sedimentation species.  In 1992, Stafford has shown how an apparent sedimentation coefficient distribution g(s*) can be calculate from a transformation of the time-derivative of the sedimentation profiles. John philo was able to compile this into window operating system and make it a user friendly Software calls DCDT+.

More recently, Peter Schuck from NIH  showed how an apparent sedimentation coefficient distribution Is-g*(S) can be calculate directly from least-squire(Is) modeling of the sedimentation profile, permitting higher precision through the use of an increased data basis and permitting wider distributions and more general application. A sedimentation coefficient distributions c(s) with significantly higher resolution can be achieved through direct modeling and deconvolution of diffusional broadening of a complete set of sedimentation profiles. Thus SEDFIT software was created. Later SEPHAT software was introduced for Global modeling.  Best of all it is all free from the internet.
Goals of project:

To me fitting is an art form of science. In order to get a good fit with high precision, one needs to understand the important of scan choosing in relationship to the fitting profile and ask the question:  What is the criteria for choosing the correct number of scans for data analysis in order to obtain a good fit.
Preliminary Experiment Results and conclusion:

 Using native CRP protein in Tek100 buffer as example.

In SEDFIT study, I divide the experiment into two sets.  Set 1, I start the analysis from scan 1.  Set 2,  I choose to start the analysis from scan 5 when the lower plateau is formed.

In DCDT+ study, I used scan that yields a good lower and upper plateau.
SEDFIT study result:
Set 1:
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Set2:
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Set 1:Using scan without lower plateau (start analysis from scan 1 up)
	Trial
	Scan used


	S20,w
	Fit for one species

	1
	1-100
	3.523
	Good-

	2
	1-40
	3.530
	Good+ 

	3
	1-30
	3.530
	Good +

	4
	1-20
	3.530
	Good+

	5
	1-15
	3.521
	Good-

	6
	1-10
	3.523
	Poor

	7
	1-8
	3.541
	Poor


Set 2:Exclude scan without lower plateau (start analysis from scan 5 up)
	Trial
	Scan used


	S20,w
	Fit for one species

	1
	5-100
	3.511
	Good-

	2
	5-40
	3.520
	Good 

	3
	5-30
	3.525
	Good+

	4
	5-20
	3.520
	Good+

	5
	5-15
	3.505
	Good 

	6
	5-10
	3.418
	Poor

	7
	5-8
	3.252
	Poor


The conclusion from this SEDFIT study shows that :

1. Mininum scans required is 15scans or more

2. There is no need to wait for lower plateau to form (can start scan from 1 up). 

3. It get better fit (sharper peak) if the upper plateau is begin to disappear(1-30, green, 1-40 magenta)

4. More scans is ok but it does not improve the fit (scan 1-100, red)
5. Not enough scan is bad because not only the S20, w peak is shifted but also the peak area(C) is affected (low).

6. So to get a good fit in here, use 20-40 scans and include scan from scan 1.
DCDT+ study result:
	Trial
	Scan used


	S20,w
	Fit for one species

	1
	5-105
	-
	-

	2
	5-45
	3.545
	Poor ---

	3
	5-35
	3.429
	Poor--

	4
	5-25
	3.401
	Poor-

	5
	5-15
	3.451
	Fair+

	6
	5-10
	3.515
	Fair++

	7
	5-8

(the minimum scan required)
	3.578
	Fair+++


The conclusion from this DCDT+ study shows that :

1. Too little scan (minimum scan required by the software is 4 scans) will have a poor resolution but better fit (Trial 7).
2. Too many scan without an upper plateau will not get a peak to fit (Trial 1).
3. As a general rule. have a good lower plateau and upper plateau and reasonable amount of scan is important to achieve good fit with good resolution in DCDT+ analysis. 

On the final analysis:

Given the best shot and compare these two softwares SEDFIT and DCDT+ (choosing the scan correctly, etc) we have:
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Fit for one species
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Fit for two species with M-D constraint:
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Fitting for two species without constraint:
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Final Conclusion:

1. For SEDFIT, S20,w =3.530, fitting is good. Did not detect any aggregate or dissociate species.

2. For DCDT+, S20,w =3.521, fitting is poor, but the s value is almost the same as the SEDFIT s value. But if we fit for two species, S20,w1 = 2.830, S20,w2 = 4.332. The fitting is good.  Or if we fit for two species with M-D constraint, S20,w1 = 2.831, S20,w2 =4.25. The fitting is also good. However the S20,w = 2.8 or 4.2 are way off for the known S20,w value for CRP.
3. When we look at these results; the SEDFIT is right on the mark and the fitting is good. Not so for DCDT+, you have to choose between good number with poor fit or good fit with s value that is not quite accurate.
8888888888888888888888888888888888888888888888888888888888888888888888888888888888888

P.S. If interested, all the original raw fitting data are posted below for close scrutiny.

All SEDFIT Data analysis
Raw data taken from 114931, using SedFit software to do analysis;

Set 1: Using scans 1-100 (without waiting for the lower plateau to form)
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Using scans 1-40
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Using scans 1-30
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Using scans 1-20
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Using scans 1-15
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Using scans 1-10
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Using scans 1-8
[image: image22.png]=18 x|
Dota Copy Display Model Perameters Run Fit Generote Stakistics Notes Options Help
fitting files 00001.RAT to 00008.RAT

s15, step #5, gridsize = 1000
rmsd=0.004114 [n=1712,55R=0.028973)

scus = 6.632300°
Bottom = 7.152000 |
fitting 6.6439 - 7.0979)

Baseline = 0.000000

Runs testZ, (#stddev)

har = 0.7447 [,,x]_g———“— - T Y

sesichals [OD]

odr T T T T T
0 1 2 i ‘ H
sed coefBcint [5]

Astart]| | 5 iteslabtipublicicRP,5v,.. || 2 SEDIMENTATION ANAL... 18] working 1 - Micrasoft Word | Desktop > [ = W8 WET aissPm





[image: image23.wmf]0

1

2

3

4

5

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

Data: Data1n_N

Model: Gauss

Chi^2 = 0.00028

y0

0

±

0

xc

3.54061

±

0.00518

w

0.63297

±

0.01037

A

0.27242

±

0.00386

 N

Y Axis Title

X Axis Title


Using scans 1-5
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Using scans 1-4
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Set 2: Waiting for the lower plateau to form ;

Using scans 5-100 (scan 5 has a good lower plateau)
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Using scans 5-40 (waiting for the lower plateau to form)
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Using scans 5-30 (waiting for the lower plateau to form)

[image: image32.png]EDIMENTATION ANALYSIS - > C:\Documents and Settings'cchi =18 x|
Data Copy Diplay Model Parameters Run Fi Generate Statstics Notes Optons o

fitting files 00005.RAT to 00030.RAT

525, step #1, gridsize = 1000

rmsd=0.004278 (n=5376,5SR=0.098418)

o W

frict ratio
5

1153622

Meniscus = 6.632300
Bottom = 7.152000 | _
fitting 6.6439 - 7.0979
Baseline = 0.000000

1
Runs test

{tstddev)
447 (fix

vhar

sesichals [OD]

0s £

04 £

e

02 £

01 E

ol T T T
0 1 2 i ‘ H
sed coefBcint [5]

Astart]| | 5 iteslabtipublicicRP,5v,.. || 2 SEDIMENTATION ANAL... 18] working 1 - Micrasoft Word | Desktop > [ = W8 WET 4i1aPm






[image: image33.wmf]0

1

2

3

4

5

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Data: Data5n_F

Model: Gauss

Chi^2 = 0.0009

y0

0

±

0

xc

3.5325

±

0.00466

w

0.40914

±

0.00929

A

0.285

±

0.00561

 F

Y Axis Title

X Axis Title


Using scans 5-20 (waiting for the lower plateau to form)
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Using scans 5-15 (waiting for the lower plateau to form)
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Using scans 5-10 (waiting for the lower plateau to form)
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Using scans 5-8 (waiting for the lower plateau to form)
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All  DCDT+  Data analysis
Same raw data taken from 114931, using DCDT+ software to do analysis:
Using scan 5-105
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Using scan 5-35
[image: image46.png]Ahsorhance

13
12
"
10
09
08
07
06
0s
04
03
02
01
0o
o1
02
03
04
05
06
07
08
09
10
A
12
43

65

7.0

00010.RAT

68 69
Radius

00008, RAT 00009.RAT

00016.RAT 00017 RAT

— — - 00023.RA1T
— — - 00031.RAT

— — - 00022.RAT
— — - 00030.RAT

00024 RAT — — - D0025.RA1
00032.RA1 00033.RAT

00018.RAT
— — - 00026.RA1
00034 RAT

— — - 00019.RAT
— — - 00027.RAT





[image: image47.png]~defdt [AUssec]

1164

1.0E4

9.0ES

80ES

7.0E5

BOES

50ES

40ES

30ES

20E5

10ES |-

00E40 |-

L0ES

Scans 00005.RA1 to 00034.RAT from CCRP_SY~11114931%

0002040608101214161820222426268303234363840424446485052545656606264666587.0727.4767.88082848688
$*(20.w) [Svedbergs]

average avg + sigma avg - sigma





[image: image48.png]Fie do/dt Fiting Giphs Freferences Help

Fitted Parameters:

Value and Estimated Standard Error

2 [B]x]
=18l

1 species fit to dofdt data

[Eotty (auy 02as - 0002

[s20.m(1) () 3429 - 0015

[p20.w(1) (F) 1716 032

1,004

Data from: C:ACRP_SV~1\114931

a00Es |-

a00E5 |-

7005 |-

6.00E5 |-

s00E5 |-

~de/dt

4005 |-

3005 |-

2005 |-

1.00E5 |-

000E4

B 00 1.0 20 30

Parameters Held Constant:

+ Scans 00005 RA1 to 00034 RAT from CCRP_SY~1114931\

foffset (AUses) =0 A

Fit Statistics

Chi Squared:

Degrees of
Freedom:

RIS Residual:

v Parameter Cross-Corralstions
B31100E2 Z

Compte Confidence ntervals

5A09031E.6

Print

Report Only.

Report and Data+Fit Plot

4.0 50 60 7.0 80

$7(20.1) [Svedbergs]

‘Soans DODDS.RAT to 00034 RAT from C:ACRP_SV~111148311 ()

Lo ]

Page 1 Sec T T AmST o

P QBT RGO

H

REC TRK BN O K

8] CAP, DCDT dos - Mitos. |5 DCDT+ - (Resulte]

SR @0 U e




Using scan 5-25
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Using scan 5-15
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Using scan 5-10
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