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Automated mtDNA Data Analysis Software
An automated software expert system for ——— — — ~ E)
mitochondrial DNA data analysis, developed B R
under contract with the US FBI DNAUII, allows | ————————e—e e e
forensic analysts to get consistent, accurate I
results more quickly.
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procedures are incorporated to trim trace data
and resolve routine problems with the
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data anaIySIS prcceSS, bOth aUtomatIC and AT T TTAAT TAATTAA TG TTG TAGGACATAATAATAACAATTGAATGTCTGCACAGCCGC TTTCCACACAGACATCWMTAACAAAAAATTTTCACCAAACCCQCCCTCCCCCC G TTE TG GLCCACAGCACTTAAACACATC TC TGCCAAAMC CCCAAAAACAAAGAACCCTAACACCAGCC TAACCAGATTITCAAATTTTATCTTTTEE
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manual, is tracked and logged. Project files
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he assembled Sam Ie Consensus Se uence CAAAG T TG TTAATTAATTAATGC TTGTAGGACATAATAATAACAATTGAATGTCTGCACAGCCGCTTTCCACACAGACATCWTAACAAAAAMATTTTCACCAAMACCCCCCCTCCCCECGETTE TG CCACAGEAC TTAAACACATC TC TGLCCAAACCCCAAAAACAAAGAACCC TAACACCAGCC TAACCAGATTTCAAATTTTATCTTTTGSE
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p q ] 263 281 285 3151
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Trace Name Primer Dperation Mote ser Date Trace/Contig Paosition lssue
01_BLANK_16511_G1_13 001  |16511 Trace added MEXHIS RERUNS 101504 CE 10-... |John Elling 1/30/09 10:25 PM Amte.C1 871|Sequence value W
Th e Software CO m |€te| aUtO m ateS th e 01_BLANK_19_D1_7_001 19 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:25 PM A[mte.C1 915|Quality value 11
p y 01_BLANK_296_E1_9_001 296 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM A[mte.C1 1118|Quality value 5
. . . . 01_BLANK_317_F1_11_001 317 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM A[mte.C1 1121|Quality value 18
an aIyS|S Of h |g h q ual |ty d ata Sets re pIaC| n g th e 01_BLANK_617_H1_15_001 617 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM Amte.C1 1151|Quality value 15
] 01_BLANK_A1_A1_1_001 A1 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM Amte.C1 1164|Quality value 12
. . 01_BLANK_A4_B1_3_001 Ad Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM A[mte.C1 1166|Quality value 18
n eEd for O n e Of th e tWO fO re n S | C an aIyStS | n a 01_BLANK_B4_C1_5_001 B4 Trace added MEXHIS RERUNS 101504 CE 10-... [John Elling 1/30/09 10:26 PM ;
01_BLANK_B4_C1_5_001 B4 Deletion of T length 1 symbols at ... AutoEdit 1/30/09 10:26 PM
tWO_reVIewer rOCeSS When th |S |S not 01_BLANK_A1_A1_1_001 A1 Deletion of ‘G length 1 symbols at .. AutoEdit 1/30/08 10:26 PM
p . 01_BLANK_19_D1_7_001 19 Deletion of T length 1 symbols at ... AutoEdit 1/30/09 10:26 PM
. . . . 01_BLANK_A1_A1_1_001 A1 Deletion of ‘A’ lenath 1 symbols at .. AutoE dit 1/30/09 10:26 PM
pOSS| b I e th e Software eﬂ:' cl|e ntly d Ire CtS th e 01_BLANK_617_H1_15_001 617 Deletion of ‘C length 1 symbols at _ AutoEdit 1/30/09 10:26 PM
] 01_BLANK_317_F1_11_001 317 Deletion of ‘A’ length 1 symbols at ... AutoEdit 1/30/09 10:26 PM
anaIyStS' attentlon to the ISSUES that prevented 01_BLANK_617_H1_15_001 17 Deletion of T length 1 symbols at ... AutoEdit 1/30/09 10:26 PM
aUtO m ated CO m p I Etl O n O.I: a p I’Oj ECt Samnle: 01_BLANK_19_D1_7_001 position -571
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Y. Workriow automation reauces analysis time uality: Highlights trace and assembly issues for review

by up to 80%

Each base in each trace and In the the assembled consensus
seqguence Is reviewed. The operator can be alerted — and automated
Create New Project Project Open processing stopped — when issues are encountered. Alerts are
generated for:
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Loaq all .ab_l trace files Load all n_10d|_f|ed or new = Unassembled trace heteroplasmles
In the directory, .ab1 files into the _
grouping them into appropriate sample or = Consensus heteroplasmles
\samples or the contro|/ \ control set ) = Low qua"ty bases in the consensus
R ' = Coverage below minimums
_ Ves Message Box: = Trace disagreements
Problem r(ra)adlng ~( “Error Loading Trace
afile: p ' < Files” filename
Skip loading . . .
< this file and Consistency: Uses the standard Mitotyper Rules™ to
continue .
L , create a standard difference report

Validate signal levels in
control traces and
primer control file sets nts
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Problem? . Project Trace 10
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Fail primer trace
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If needed, and
continue

4 Assemble positive ) - /
control traces, AutoEdit, prefer SUbS
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STOP
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Problem with Yes Issues and
the Trace or " Signature
consensus ' Issues

Do not generate
reports The Mitotyper Rules are used to describe mtDNA sequences by

automatically listing only those sites that differ from a reference sequence. These
rules were developed to reflect both historical and current operational
| nomenclature. In addition to encoding the standard practice, rules

Save Difference Report were created to stabilize the operational nomenclature and to ensure
{ and CODIS file J that only a single compliant description will result. Implementing
these rules In software ensures absolute consistency and stability In
describing mtDNA types. With this approach, once named and
entered into the database haplotypes never need to be renamed,
iIdentical sequences will always be listed the same way, and database

Compare MTexpert and
2"d Analyst’s result

Automated Edits: Routine issues are recognized and resolved searching for statistical inferences will be greatly facilitated.
Any number of automated procedures can be created to detect and The Mitotyper Rules were validated using historical sequence
correct common Issues. Procedures can be keyed on primers, dye descriptions in a wide variety of mtDNA type databases as shown in
chemistry, trace sequence ar_1d appearance, and quality values. the table. Greater than 99% congruence between the software and
Current automated procedures include: historical results was achieved in all cases. Expert examination

resolved the few discrepancies in the SWGDAM data in favor of the

" C-stretch alignment description produced by the Mitotyper Rules.

= Low guality consensus inserts

: Eﬂzneﬂrszr;'ieggfcﬁcfcqﬁzggeag;ﬁrgonS Dataset Samples | Regions | Agreement Resolution
SWGDAM 4,839 40,357 99.92% 100%
1,254 11,303 99.82% 100%
Japanese 1,204 8,899 99.88%
Bobi K Den Hartog EMPOP 5173| 44,278 99.88%
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