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2.1

Mitochondrial DNA Massively Parallel Sequencing (mitoMPS)
Analysis using the Qiagen CLC Workbench and AQME Toolkit

Purpose

To compile the sequence data generated by the MiSeq/MiSeq FGx and Verogen Universal
Analysis Software (UAS) into a project for analysis, by editing the sequence dataland compiling a
consensus sequence that can be compared with the revised Cambridge Reference/Sequence
(rCRS) to determine the mitochondrial DNA type.

Procedure

The analysis will use two elements of software: Qiagen CLC Genomies Workbench, with the
AFDIL-Qiagen mtDNA Expert (AQME) toolkit plugin.

The data following the MiSeq run will be saved on the PowerWulf server, in individual folders of
FASTQ files for analysis. The files with “R1” filenames will be imported into the CLC software

for analysis, using the program’s “Promega NGS mitoyworkflow”. The R1 files will be trimmed
and aligned, with variant tables output in ex¢el tab-delimited format.

Import data for processing
Open the Qiagen CLC Genomics Workbench from your computer’s start menu.

2.1.1 If the software does not appear to be installed, submit a HelpDesk ticket for installation.

2.1.2 If the following/message appears, then another user is currently using the department’s
network license:
License Problerm x

CLC Genomics Workbench

CLC Genomics Workbench 20.0

Neo more licenses available

A connection was successfully established to the license server, but all the
licenses for this product are currently in use. Ifthe problem persists, please
contact your local license server administrator.

For more detailed information regarding license related issues,
please see the FAQ page for CLC licenses and myCLC.

License Assistant Viewing Mode Retry Quit
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2.2 Go to File -> Import -> Illumina.

2.3 Navigate to the PowerWulf subdirectory that contains the FASTQ files for analysis.

2.3.1 If the PowerWulf server is not mapped to a network drive on your computer, please contact
a supervisor for the IP address and login credentials.

2.4 Select the R1 files from the directory, and click Open.
[ open *

Lookin: | | Dax20 001 v| -

. . ExA-a_55_L001_R1_001.fastq.gz
:j ExcA-a_55_LO01_R2_001.fastq.gz

= =
Recent Items . ExA-b_57_LO0T_R1_001.fastq.gz
| | ExA-b_S7_LOO1_R2_001.fastq.gz

. ExB-a_59_LO01_R1_001.fastq.gz

| | ExB-a_59_L001_R2_001.fastq.gz
Desktop N ExB-b_511_L001_R1_001 fastg.gz
| | ExB-b_S11_L001_R2_001.fastq.gz

. ExC-a_513_L0O01_R1_001.fastq.gz

= | | ExC-a_513_L001_R2_001fastqg.gz
Documents . ExC-b_515_L001_R1_001fastq.gz
| | ExC-b_S15_L001_R2_001.fastq.gz

[! . ExD-a_517_L001_R1_001fastq.gz L\\)

|_'| ExD-a_517_LO01_R2_001.fastq.gz

This PC | ExD-b_519_L001_R1_001 fastq.g
| | ExD-b_S19_L001_R2_001.fastq.gs

lq‘ Filename:  |517 L001 R1001.fastqgz” ExD-b_S19_L00LR1 001.fastq.gz”

Network  Filesof tpe:  dlumins (oxastal o) | 1 v Cance

2.5 Confirm the selected R 1 files arelisted in the subsequent screen. Click Next.

2.6 Under Result handling, choose’the Save radio button, and be sure that Create subfolders per
batch unit is NOT checked, then click Next.

2.7 On the directory navigation screen, navigate to the casework folder and click New Folder to
create a subdirectory for your run. Enter the run name as the name of the new folder, then click
OK.

2.8 Click Finish.

2.9 Confirm that the selected files are now present in the Navigation Area in the top left of your
screen.
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Mawvigation Area

% B O

Q- |<enter search term =

[ PG 07-16-2021
[ MID 07-23-2021
-4 Recyde bi...

—¥¥¥F PT-a_514_[001_K1_U0T (Heads, varants)-1

~PHE Ptl-a_514 1001 R1_001 (RRV)-1

- PPE SWGDAM Ptl-a_514_L001_R1_001 (Reads) (Rule 3a, Variants)-1
- [E8 Pt1-_514_L001_R1_001 (table)

- ¥HE SWEDAM Pt]-a_514_L001_R1_001 (Reads) (RRV)-1

--[E5 SWGDAM Ptl-a_514_L001_R1_001 (Reads) (table)

- Iyl Track List-4
-8 Pt1-a_514_L00 1_%001 (table)-1

--[E5 SWGDAM Pt1-a_S14 1001_R1_001 (Reads) {table)-1
-5 Dax20 001

>4l =] &

3 Run the analysis workflow,

3.1 In the Toolbox -> Toolbex menu, click the + to expanded the Installed Workflows
items, and double-click on Promega NGS Mito workflow.

3.2 If your R1 files are'not already/present in the Selected Elements area on the right of the
screen, click to highlight your R files and click the Right Arrow to add them to the Selected Elements.

. Choose where to run

Select sequencing data

(@), 5elect from Navigation Area

O\ selectfilgsfor import: ‘nina

MNamigationdrea

2. Select Reads
3. Reference Sequence

4. Targetregion sef 1

Qs Sefiter search term >

Selected elements (5)

ExA-a_55_L001_R1_001

5. Targetregion set2
6. Resu't handling

7. Savelocation for new
elements

- Training files
[ ] Testing AQME in workflow
@' workflow target file_CDG
; ﬁ workflow and target files_JDP
workflow target file_ER
workflow target file_PG
#-[F5 workflow target file_LHU
(- Workflow target file_SHS
BE Training Excercise

-3 coG
-5 15K 07-16-2021

> |4l

ExAb_57_L001_R1_001
ExB-a_59_L001_R1_001
Ex-b_S11_1001_R1_001
ExC-a_513_L001_R1_001
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33 Check the Batch button under the Navigation area, then click Next.

=J- |5 Dax20 001

34 For Configure batching, the Use organization of input data radio box should be selected. Click
Next.

35 For Batch overview, the selected R1 files should be mithe Units list on the left. Click Next.

3.6 For Workflow Input, confirm that NC_012920 (Genome) is selected by default.

3.6.1 If it is not selected, click on the el icon and'select NC_012920 (Genome) from the
CLC_Data/Workflow filesiin the'Navigation Area on the left side, click the Right arrow to
add to the Selected Eléments, and click OK.

Mavigation Area &EFE\E Data 4
Q- | <enteg saclﬁerm > y
- ClCuData

- E-EE Wenkdlow files

..... 4 MCL012920 (Genome)

P

3.7 Click Next.

3.8 For Target region set 1, confirm that NC_012920 (Genome) selection set 1 -600 threshold
(Misc. feature) is selected by default.

3.8.1 If it is not selected, click on the el icon and select NC_012920 (Genome) selection set 1 -
600 threshold (Misc. feature) from the CLC_ Data/Workflow files in the Navigation Area
on the left side, click the Right arrow to add to the Selected Elements, and click OK.

39 Click Next.

3.10  For Target region set 2, confirm that NC_012920 (Genome) selection set 2 -100 threshold
(Misc. feature) is selected by default.
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3.10.1 Ifitis not selected, click on the el icon and select NC_012920 (Genome) selection set 2 -
100 threshold (Misc. feature) from the CLC Data/Workflow files in the Navigation Area
on the left side, click the Right arrow to add to the Selected Elements, and click OK.

3.11 Click Next.

3.12  For Result handling, check the Save radio button, and check Create workflow result metadata.
Click Next.

3.13  For Save location for new elements, select the run folder in thefnavigation area and click Finish.

3.13.1  The analysis progress can be seen in real time by clicked thé Processes tab in the Toolbox,
on lower left side of the screen.

Toolbox -
Processes | Toolbox | Faworites

. Promega MGS Mito workflow, batch 'ExC-a_5d8. 001 A1, 001" (Executing Map Reads to Refe... 12 % &

@ Fromega NGS Mito workflow, batch ExB-b_511 40040R 1_00¥ {Done) 100 % &=

@ Fromega NGS Mito workflowbisteh 'Ex6-8_83_L001_R1_001' (Done) 100 % &=

4 Exporting results
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In the Navigation area, right-click on the folder name of your project, and select Sort folder.
Mavigation Area 4]
b b O v
Q- ’Rr search term > |$

Pk Ptl-a_S514 1001_R1_001 (Reads, Variants)-1

M Ptl-a_S14_1001_R1_001 (RRV)-1

- Pbb SWGDAM Ptl-a_S14_L001_R1_001 (Reads) (Rule 3a, Variants)-1
..[E3 Pt1-a_514 _L001_R1_001 (table)

- #¥E SWEDAM Ptl-a_514_L001_R1_001 (Reads) (RRV)-1

.. B3 SWGDAM Ptl-a_514 L001_R1 001 (Reads) (table)

- Iy Track List-4

..[E3 Pt1-a_514 _L001_R1_001 (table)-1

. [E SWGDAM Ptl-a_514 L001_R1 001 (Reads) (table)-1

Toolbox

Processes | Toolbox | Favorite

. Promega NGS Mito workflow,
———

. Promega NGS5 Mito workflow,

| 5 Show Crl+0
Show
- E" Mew
Toolbox
. Cut Ctrl+X

Copy

Paste

Rename

. Promega NGS5 Mito workflow,
———

Standard Import...

. Promega NGS5 Mito workflow,
———

@ workflow Batch Process: Prol

Scroll down the
select all SWGD/

. Promega NGS Mito workflow,

3{
[¥ Delete
ae
)
)
(&=
&

Mavigation 1|
b B i
Q- E

== SWGDAM ExA-a_55_L001_R1_001 {Reads) (Rule 3a) -

SWGDAM ExA-a_55_L001_R1_001 (Reads) (table)

: SWGDAM ExA-a_S5_L001_R1_001 (Reads) (table)-
- #HE SWGEDAM ExA-b_S7_L001_R1_001 (Reads) (RRV)

Bk SWEDAM BxA-b_S7_L001 R1_001 (Reads) (RRV)-1

bbb SWEDAM ExA-b_S57_L001_R1_001 (Reads) (Rule 3a, Variants)

¥b SWGDAM ExA-b_57_L001_R1_001 (Reads) (Rule 3a, Variants)-1
SWGDAM ExA-b_57_L001_R1_001 {Reads) (Rule 3a)

SWEDAM ExA-b_57 L001_R1 001 (Reads) (table)
SWEDAM ExA-b_S7_L001 R1 001 (Reads) (table)-1
#b SWGDAM ExB-a_52_L001_R1_001 (Reads) (RRV)
bbb SWGDAM ExB-a_52_L001_R1_001 {Reads) (RRV)-1
bbb SWGEDAM ExB-a_59_L001_R1_001 (Reafs) (Rule 3a, Variants)
PHE SWGDAM ExB-a_59_L001_R1 001 (Read) (Rule 3a, Variants)-1
SWEDAM ExB-a_59_L001_R1_001 (Reads) {Rule 3a)

SWEDAM ExB-a_59_L001_R1_001 (Reads) (table)
SWGDAM ExB-a_59_L001_R1_001 (Reads) (table)-1
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4.3 With the files selected, click the Export icon along the top menu.

Bl CLC Genomics Warkbench 20.0
File Edit View Download Toolbox Workspace Help

ERE R 7 &
Show MNew Ssve  Import EBwport Graphics Print Lasunch  Undo  Redo Cut  Copy
Mavigation Area k port (Ctrl+E)

% B 1 O

Q- | <enter search term >

- =5 SWGDAM ExA-a_S5_L001_R1_001 (Reads) (Rule 3a)
:==1<\\GDAM ExA-a_S5 L001 R1 001 (Reads) (table)
- ==lsweDaM Exa-a_S5 1001 R1 001 (Reads) (table)-1
- b¥E SWGDAM ExA-b_S7_L001_R1_001 (Reads) (RRV)

- b¥E SWGDAM ExA-b_S7_L001_R1_001 (Reads) (RRV)-1
bk SNGDAM ExA-b_57_L001_R1_001 (Reads)Rule 3a, Varian
bbb SGDAM ExA-_S7_L001_R1_001 (Reads) (Rule 3@pvarian
=5 SWGDAM ExA-b_S7_L001_R1_001 (Readshfule 3a)
SWEDAM ExA-b_57_L001 R1 001 (Reads) (table)
SWGEDAM ExA-b_S7 1001 R1_001 (Feads) (f@ble)-1

4.4 Select the output format for the tablesalf asing LIMS, select Tab-delimited text and click the
Select button. If not using LIMS;Select Excel 97-2007 and click the Select button.

4.5 Confirm there are two SWGDAM filesffor each template library in the Selected Elements table
on the right side of the screen, one for each of the two analysis thresholds used to analyze each

library.
4.5.1 If any are absentdromithe,Selected elements list, locate the missing file(s) in the Navigation
area, click to'select, and click the right arrow to populate them into the Selected elements
list.

4.6 Check the Bateh button under the Navigation area, then click Next.

4.7 Under Batch everview, the selected pairs of variant table, with names ending in (table) and
(table)-1 should be present in the Units box.

4.8 Under Specify export parameters, Output as a single file should NOT be checked. Export all
columns. (Deselect to specify columns in next step) SHOULD be checked. Click Next.

4.9 Under Select output folder, navigate to the desired directory and click Finish.

4.9.1 If using LIMS, import the excel files into the test batch.
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