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Installs automatically when downloaded from:
http://www.ncbi.nim.nih.gov/projects/SNP/osiris/

OSIRIS Uses

 DNA Profile Analysis

 DNA Profile QC

« Automating Sample Reanalysis
* Process monitoring

« Training

Software Architecture

Core program State Message Book
Compiled C++ <::> XML compiles on execution

Signal processing Encapsulates knowledge base

* New conceptual framework « Lab can customize

» Easily add new detection messages to its own
parameters and reanalysis wording and SOP
points without modification  Enhances program’s
of core program flexibility and stability

Goor RM, Forman Neall L, Hoffman D, Sherry ST, 2011.

A mathematical approach to the analysis of multiplex DNA profiles.

Bulletin of Mathematical Biology 73(8):1909-31. Epub 2010 Nov 20

OSIRIS Lab Settings
l \ Select Oper ating Procedur s

General | File Mames | Locus/ILS Threshalds | Sample Thresholds I Assignments | Acceptheviewl
Locus Limits for Samples

Default DE51179 D21511 DT5820

Channel

Fractional filter {D - 1.0} 0.2
Pullup fractional filter {0 - 1.0) 0.z
MaH. stutter threshold {0 - 1.0) .15
MaH. plus stutter threshold (0 - 1.0)

Adenylation threshold {0 - 1.0) 0.3
Min. heterozygote balance {0 - 1.0) 0.5
Min. homozygote threshold {RFU}) 350

4

Min. homozygote threshold units; |RFL

Locus Limits for Ladders/ILS Limits

Default® ILS* D851179 D21511 DT
Channel
Fractional filter {0 - 1.0} 0.33 0.3333
Pullup fractional filter {0 - 1.0} 0.4
MaH. stutter threshold {0 - 1.0) 0.15 0.15
Adenylation threshold {0 - 1.0) 0,3333 0,3333

1 [
* noke: The default settings For ladder do not affect the 1L3.

| General | File Mames | Lacus{ILS Thresholds I Sample Threshalds I Assignments | AcceptiReview

B Select the minimum number of users
Default | Locus | Ch || s | S le | Directory
Accept alerts 1
Review editing 2

Allow reviewer to modify user name
Allow automated export when analysis needs atbention

Laboratories settings include:

A. Atrtifact RFU thresholds default & by locus

B. Minimum number of analyst and reviewers
required for export

C. Analysis thresholds for samples, ladders, ILS

D. Sample QC settings and Sample/Batch QA
settings (to track process quality)

E. Laboratory accepted off ladder alleles, lab
positive control alleles and trialleles

C

ExPandcd Laboratorg Scttings

General | File Mames I LocusILS Thresholds SEII'ﬂl3|'3'|'hf"35hD|C|5| Assignments I Accept,l'Review|

RFU Limits
- Sample | Ladder 1s Analysis Thresholds
Analysis Threshold (RFU) 150 150 150 f———"
Min. Interlocus RFU
Max. RFU Sample&Batch QA settings
Detection Threshold {(RFU)
Allow User bo Orverride Min, RFU sample Qc settings
Sample Limits i L.
4 ¥alue Units
Maz. Mo. of pullups peaks per sample 4 ? peaks
Max. No. of stutter peaks per sample 4 peaks
Max. No. of adenylation peaks per sample A peaks
Max. off-ladder alleles per sample: . peaks
Maz. residual for allele {<0.5 bp): 0.25 Sample/Ladder BP alignment
Maz. Mo. of peaks with excessive residual: peaks
Incomplete profile threshold for Reamp More/Reamp Less: 5000 RFU
Ignore artifacts smaller than: 35 bps

Total Number of 5amples With Excessive Pullup

Percent of Samples With Excessive Pullup %o
Maximum Mumber of Tri-Allelic Loci in Unmixed Sample 1
Maximum Number of Homozygous Loci

Maximum Mumber of Triallelic Loci

Maximun Number of Missing Loci in Sample

Maximum Percentage of Peaks with Pullup

& ¢

Maximum Percentage of Alleles With Excessive Residuals

Maximum Number of Craters in Sample 0
Maximum Number of Spikes in a Sample

Summary Locus: Maximum Mumber of Sample Loci with Craters

Summary Locus...Percent of Loci With Craters %o
Raised Baseline Threshold for samples {RFU} 230
Raised Baseline Threshold for Sample ILS Channels {RFU) 250
Test for Presence of Sub-Analytic Peaks in Negative Controls

Test for Excessive Noise Above Analysis Threshold {(checked) or below {unchecked)
Enable Test for Excessive Moise

Make Pull-up At Allele Artifact Mon-Critical

lnte"igent Samplc Rcanalysis

Intelligent Reanalysis Prediction
*Uses knowledge base to determine appropriate
reanalysis of samples that do not pass QC

*Too little DNA

*Too much DNA

*Degraded DNA vs. Too much DNA

*Allows analyst to override automated reanalysis
recommendations

Automated Reanalysis Recommendations

‘Recommend Reamp Less
‘Recommend Reamp More

Analyst-Selected Reanalysis Decisions

Reamp Sample Regular
‘Reamp Sample More
‘Reamp Sample Less
*Reinject Sample
*Reextract Sample

Do Not Rework Sample

Verification Sample (do not reanalyze if meets minimum

number of acceptable loci)

Artifact |dentification

| General I File Mames | Locus)ILS Threshalds | Sample Thresholds | Assignments |F\ccept,l'Review|

Select Allele Assignments: IEampIe trialleles | vJ

Enter three alleles per kable cell
DE51179 D21511 DTS820 CSF1PD D351358 THO1 D13 ~

m

Select allele nssignments:llpositive conkrols |

Enter multiple alleles per table cell
Control Name | File Name Search Das1179 D21511 D79820 CSF1PD |

= OSIFIS - [OSIRIS - AD2_AAL(D1-0705)_Run_3100_1465_027_2002-08-27_94_02.plt; Combined Identifiler_Samples.oar, Identifiler Less 115250, ABL-LZ-LESS250-400]
= File Table Graph Tools Window Help
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| Select Allele Assignments: IDFF ladder aleles |

Enter one allele per table cell
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f_xPandcd Artifact Rccognition

Recognizes 150 artifact signatures - makes artifact identification sensitive and specific
(underlined artifacts are new)

Peaks (including ILS and Ladder)
*Poor peak morphology

*Adenylation

*Pull-up

*Spike

*Crater

*Blob

*Peak shifting - exceeds threshold
Interlocus peak

*Peak height above max. threshold

*Peak height below analysis threshold

*Off scale data — (Laser off scale)

Locus

*Stutter

*Heterozygous peak imbalance (incl. high stutter)
*Off-ladder alleles

*Triallele

*Allele dropout

*Single peak below homozygote threshold
*Peaks between detection/analysis thresholds
*Locus dropout

Amelogenin extraneous peaks
Amelogenin X allele missing

*More than three alleles identified - mixture
Channel

*Peaks between loci

*Raised baseline

*Excessive baseline noise

Sample

«Sample may be a mixture

eLocus dropouts

*Multiple trialleles - mixture

Batch

*Default lab settings are overridden
Kit positive control missing

*Lab custom positive control(s) missing
*Negative control missing

sLadder requires review

Control-specific
ILS
sIncorrect number of peaks
Incorrect spacing
Ladder
sIncorrect number of alleles
Incorrect spacing
Negative control
*Primer peaks missing
«Contamination — unexpected peaks
*Negative control requires analyst review
Positive control
*Kit positive not found
*Custom lab positive not found
*Positive control allele mismatch
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Graph View

[ Previes W ] I History: ] > { Parameters... I Display: lA\IeIes
n u r zmuue
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22. AD1_GAOS070_Run_3100_1465_027_2002-10-03_193_01

23. AD1_GLO3394_Run_3100_1465_027_2002-11-15_246_01*

24. AD1_GT36864_Run_3100_1465_027_2002-08-06_50_01*

25. AD1_GT37019_Run_3100_1465_027_2002-08-15_62_01*

26. ADZ_AA1{01-0705)_Run_3100_1465_027_2002-08-27_94_02*
27. ADZ_GT36880_Run_3100_1465_027_2002-08-06_50_07*
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Table View - Locus dropout

THO1

AT LEAST ONE CHANMEL IN SAMPLE HAS EXCESSIVE NOISED PEAKS MAY BE UNREPORTED
AT LEAST ONE CHANMEL IN SAMPLE HAS RAISED BASELINE
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Bl | SINGLE PEAK DETECTED; HEIGHT INAPPROPRIATE FOR HOMOZYGOTE d

2 , annotate

H DZ51336 needs acceptance (1)

oy — « Reamp more
Iri [N REAMP SAMPLE MORE (AMALYST - EXPORT)

by [| SAMPLE HAS AT LEAST OHE HOMOZYGOTE THAT IS TOO SHORT by an alyst

Fi | 09/26/11 03:02:55 Reviewed by rileyar|
Il | Sample needs review (11

A
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Table View
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Authors: George Rileyl, Robert Goorl, Douglas Hoffman?, Stephen Sherry?, Lisa Forman Neall 2
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Data ExPort

Data Export Formats

 LIMS import
« CODIS CMF
« Discovery project files
« Spreadsheet
« Sample artifact lists
« Artifactual sample project files
« User defined text, XML or HTML
Analysis and Reanalysis
/m—ﬂﬁcmTtater—b{/Ampliﬁcation H[ng)—
| v
e [t LIMIS }H Osiris
;COLIJ’EIIJ(::'i(i/OF! % LIMS 4—(Interpretation 4—{\ Analysis |
I Routine process | I samples needing reanalysis |
I [ Automated process | I Samples that pass |
OSIRIS can be used to automate process flow by
sample reanalysis making intelligent reanalysis
decisions and exporting them to LIMS to requeue
failed samples.
OSIRIS Teatures
« Table/Graph view and classical graphic view
« Sort by sample or by artifact severity
* Flexible display - user preferences retained
 Artifacts and peaks can be edited
« Change artifacts to peaks and vice versa
« Annotate/Document editing changes
 Analysis and review history is maintained
« Analysis parameters secured for forensic use

Analysis/Review functions software enforced

Export to LIMS

*Exports file formatted for direct LIMS import
*Checks for presence of un-reviewed artifacts (artifact-
priority driven)
*Checks for presence and quality of positive/negative
controls
*Formats allele calls for alleles above/below the ladder
*Exports OSIRIS and analyst reanalysis decisions
«Can choose between different injections of the same
plate for successful samples
*Takes into account:

« Trialleles

« QClverification samples that do not require all loci

to amplify successfully

*Export can be automatic on analysis (if no artifacts
present)

LIMS Import File

UD1 & UD2 = LIMS instructions UD3 = LIMS comment
The comment field values depends on the priority of the
artifacts for the overall sample

Allele Allele Allele allele
Sample Mame Marker 1 2 3 4 UDl upz? uD3 Sample File

BLANK Das1179 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D21511 NEG CTRLNO PRIMERS|NEGC  H12_BLANK_Run_3100
BLANK 75820 NEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK CSFIPO MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D351358 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK THOL MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK 135317 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D165539 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D251338 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D195433 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK WA, MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK TROX MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK D18551 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK AMEL MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK DS5a18 MEG CTRLNO PRIMERS;NEGC  H12_BLANK_Run_3100
BLANK FGA N MEG CTRLNO PRIMERS;NEGC H12_BLANK_Run_3100
£1(01-0705) DESLL79 13 15 MP REAMPMORE WO D18551;AMEL ALLELES CRI 402 AA1{01-0705)_Ru
AAL(01-0705) D21S11 312 342 A P [REAMPMIORE [NO D18551|SMELALLELES CRI £02_AA1(D1-0705)_Ru
£1{01-0705) D73620 810 MP RESMPMORE MO D18551;AMEL ALLELES CRI 402 AA1{01-0705) Ru
AA1(01-0705) CSFIPQ 7 12 EAMP  REAMPRWIORE WO D185SLAMEL ALLELES CRI ADZ_AAL(D1-0705)_Ru
£41(01-0705) D351358 14 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AAL(D1-0705) THOL 7 93 REAMP REAMPMORE MO DI1SSSLAMEL ALLELES CRI A02_AAL(D1-0705]_Ru
£81(01-0705) D135317 12 13 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AA1(D1-0705) D165539 12 REAMP REAMPMORE MO DI1SSSLAMEL ALLELES CRI A02_AAL(D1-0705]_Ru
£41(01-0705) D251338 1 24 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AA1(D1-0705) D195433 12 13 REAMP REAMPMORE MO DI1SSSLAMEL ALLELES CRI A02_AAL(D1-0705]_Ru
£81(01-0705) viwea, 16 17 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AA1(01-0705) TPOX 810 REAMP REAMPMORE NO D1SSSLAMEL ALLELES CRI AD2_AAL(01-0705]_Ru
£1{01-0705) D18551 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AAL(D1-0705) AMEL X ¥ REAMP REAMPMORE NO D1SSSLAMEL ALLELES CRI AD2_AAL(01-0705]_Ru
£1{01-0705) DSS616 8 13 REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02_AAL{01-0705]_Ru
AA1(01-0705) FGA 13 \ REAMP REAMPMORE MO D18SSLAMEL ALLELES CRI A02 AAL(01-0705) Ru
UTS7312 DE51179 12 14 AP REAMPLESS  POSSIBLE MIXTURE zgreat-LaserOffscale_
UTS7312 omsi1 242 8 3 B P [REAMPLESS |POSSIBLE MIXTURE roreat-LaserOffScale |
UTS7312 D75820 1 12 MP REBMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 CSFLPO 1 12 EAMP  REAMPLESS  POSSIBLE MIXTURE zareat-LaserOffscale_|
UTS7312 351358 17 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 THOL 9,3 REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
UTS7312 D138317 10 11 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 D165539 0 12 REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
UTS7312 251338 12 19 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 D195433 13 142 REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
UTS7312 WA, 16 17 OL1&.3 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 TPOX 8 REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
UTS7312 D18551 16 18 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 AMEL XY REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
UTS7312 DS5818 12 REAMP REAMPLESS  POSSIBLE MIXTURE zgreat-Laseroffscale_(
UTS7312 FGA 21 24 REAMP REAMPLESS  POSSIBLE MIMTURE zareat-LaserOffscale_|
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