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1 Isolation of DNA

1 ISOLATION OF DNA

1.1 Technical Notes

111

1.1.2

1.13

114

1.15
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1.17

1.18

The QlAamp® extraction procedure uses QIAamp® 96 plates to extract/purify DNA from both dried
blood stains and buccal swabs.

The QIAGEN® Buffer AL, included in the QlAamp® extraction Kit, is a guanidine-based lysis buffer.
The guanidine helps to set up the binding conditions needed for the DNA to adhere to the spin column
membrane. The QIAGEN® AL lysis buffer also contains a detergent to rupture leukocyte and epithelial
cell plasma and nuclear membranes, which exposes the nucleic acids.

The QIAGEN® Protease is similar to, but less stringent than, Proteinase K. Both are used to break down
proteins into their constituent amino acids. The DNA yield reaches a maximum after lysis for 10 min at
56°C. Longer incubation times have no effect on the overall yield of the purified DNA.

The QIAGEN® Buffer AW1 is an ethanol-based stringent wash solution containing a low concentration
of guanidine. This wash step removes. any non-specific binding of inhibitors to the spin column
membrane.

The QIAGEN® Buffer AW2 is a Tris-based solution containing ethanol, which will wash away any salts
that are present.

All Data Bank samples will be eluted in Type 1 water which captures the DNA attached to the membrane
andserves-as a storage medium:

The QIAGEN® Top Elute Fluid enhances DNA recovery when applied to the membrane after the addition
of the Type 1 water.

NOTE: If a Data Bank sample requires typing with the AmpF¢STR® Yfiler™ System and cannot be
extracted on the Qiagen Universal robot system (i.e. Q-tip type swab), then a cutting of the
sample will be given to a casework examiner for analysis and typing.

A random sample will be run with each set of convicted offender and arrestee sample extractions (Y-
STRs excluded) to serve as a verification that the samples are successfully being entered into Combined
DNA Index System (CODIS) and the search algorithm is working properly. This sample serves as an
internal laboratory control since the DNA profile is not known to the Data Bank analyst and must be
verified by the Forensic Biology Program Manager or designee prior to the sizing data being considered
acceptable. If a sample must be re-extracted a new random sample must be extracted along with the
sample.

1.2 Equipment

QIAGEN® BioRobot® UNIVERSAL SYSTEM

[ ]

e Carboys, 10 Land 4 L

e  Microplate station blocks with MP Slots

e Reagent holders: 8-tube (1.2 mL); 24-tube (14 mL) and 5-trough

o  Buffer bottles, 250 mL and 500 mL

e  System liquid bottle, 1 L

o Black QlAplate holder and channeling adapter, MP Slot 16 (and 24 for two plates)

e Silver QlAplate holder, MP Slot 11 (and 26 for two plates)

e  Blue elution microtube rack adapter, MP Slots 6 (and 7 for two plates)

e  Silver vacuum base and top

e  Scissors and tweezers

e BSD600-Duet Semi-Automated Dried Sample Puncher
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1.2

1.3

1.4

Materials

Reag

96-well S-block

QIAamp® 96 plate

Elution microtube rack with 96 elution microtubes
Caps (strips of 8) for collection microtubes

Adhesive tape

Kimwipe®

Troughs, 80 mL (for elution Type 1 water and AL)
Round-bottom tubes, 14 mL (for QIAGEN® Protease)
Disposable pipettes, 50 mL

1100 pL conductive disposable filter pipette tips

ents

1X Phosphate Buffered Saline (PBS), pH 7.2

QIAGEN® Protease, lyophilized

Protease Solvent

QIAGEN® Buffer AL

Ethanol (95%)

QIAGEN® Buffer AW1 (reconstituted with 95% Ethanol)
QIAGEN® Buffer AW2 (reconstituted with 95% Ethanol)
QIAGEN® Top Elute Fluid

Type 1 water

Preparation of Dried Blood Stain and Buccal Swab Samples

151

1.5.2

153

1 Isolation of DNA

Using the BSD600-Duet Semi-Automated Dried Sample Puncher or scissors, punch or cut a 3.2 mm? and
transfer to a labeled S-block using tweezers. If scissors are used, they should be cleaned between each use

with a Kimwipe and 10% bleach then followed by isopropanol.

NOTE: If the sample is cut manually using scissors, a witness MUST be present to verify that the
samples are placed into the correct wells of the S-block. Blood samples deposited on cotton
swatches should ALWAYS be manually cut and placed into the designated well of the S-block.

The maximum number of samples that can be run at a time is 92 samples, which include 90
dried blood or buccal swab samples and 2 controls (one random sample and one reagent
blank). The remaining 4 empty (unused) wells will be used for downstream applications.

Process a reagent blank and a random sample along with each set of samples.

Proceed to Section 1.6, Purification of Genomic DNA from Dried Blood Stains and Buccal Swabs Using

the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM.
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1 Isolation of DNA

1.6 Purification of Genomic DNA from Dried Blood Stains and Buccal Swabs Using the QIAGEN® BIOROBOT®
UNIVERSAL SYSTEM

E.
F.
Front view of the deck
A. Tip-tray holders
B. Elution Microtubes CL
C. Vacuum base
D. Black multi-well-plate holder (channeling adapter)
E. Silver multi-well-plate holder (QlAamp 96 plate)
F. Vacuum top
G. High-speed shaker system
H. Cooling and heating system (S-Block)
I.  Reagent holder for 24 tubes (Protease, position Al)
J. 7-Reagent holder for 8tubes (Top Elute Fluid, Sub=slot A)
K. Reagent holder for troughs (Elution Type 1 water and AL)
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1 Isolation of DNA

System liquid
container |

C. D.

A. Tip Disposal Unit

B. System LiquidContainer
C. Waste Container

D. Condensate Trap

E. Vacuum Trap

1.6.1  Turn on the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM using the switch on the front, right lower
corner of the unit. A green light should appear to the left of the switch.
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1 Isolation of DNA

1.6.2  Turn on the computer to the left of the instrument. The “username” field of the logon box should contain
“Qiagen Instruments”. Select ‘OK’ to continue, as a password is not needed to log onto the computer.
Double-click on the QIAsoft program on the computer desktop. Log in with the appropriate username

and password.

NOTE: Before the first run of the day, go under “Tools’ and, select the “Flush-System™ option to flush

the system. It is not necessary to modify the settings:

QlAsoft

H Ele View |Tools Environment Help
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Start Shaker.
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Close Shaker Clamp
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' Samples [ Message . Protocol Test /

Flush system liquid through probes

4 QiAsoft5

1.6.3  Click on the “Applications” dropdown menu located on upper left-hand corner, select “Genotyping” and
then further select “QlAamp DNA Buccal Swab UNIV rcV50” program. The protocol is started by

clicking on the “RUN” button in the middle of the toolbar.

QiAsall

w21 ]
| senctreng Y|

Qe DNA Duccal Swab UNIY revsl

‘Phbllili
] veve
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1 Isolation of DNA

1.6.4  Aseries of dialog boxes will appear to begin the run. The Worktable Setup panel will display the current
processes and their durations.
QlAsoft - [Execute]
File Wiew Tools Environment Help
OlAamp DNA Buccal Swab UNIV rc LJ W Rﬁ ! &QlAsoh n | @
Worktable Setup
& & wd ATd a4 aTd A& ¢
INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTERACTION INTEF
Display Message  Table Input Tablz Input Display Message  Sample Input Display Message  Takls Input Tahle Input Display Message  Display Message  Display
| bsolute simula... Number of plates Input Plate 1D First sample po. Sample Selection  First sample po Barcode scan of . Load Check of .. Attach tip disp Atention Load tip
| Attention: MNumberPlatesTable Plateinfo SamplePosition BarcodeScanTable LosdCheckTable Place a
Lefin |
123 [a]s]s]a]s |8 ]mw]n]|] [ Fressue ), - Ext Time
F DO0000000000 i |
OCOO00QCO000 — "
deleo/e/0'0/00/0/00¢ B [
deeieoneeeeveee = |- E "
FOOO0OO0O0000 B &g‘ [ERiA i
CIOO00QO00O0D0 ! — q
@eseeee00000e | | i L i
FIOGO000O0000 i
Samples A Message p, Protocol Test ﬂ I““ H
For Help, press F1 User Mame: service2 Insecure [ b= 2| G [wm
1.6.,5 Thedialog box “Table Input: NumberPlatesTable” will appear.  Select the appropriate plate number from

the drop-down menu and hit

‘Continue’ to proceed.

Table Input: NumberPlatesTable

= Number of plates

Select the number of processed sample plates.

Note: click into the table cell to activate the drop down menu.

Value

Stop Protocal Help
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1 Isolation of DNA

1.6.6  When the “Table Input: Platelnfo” dialog box appears, enter the Plate ID number(s) and then select
‘Continue’ to proceed.
N 4 B B N WV N
7 Inpsit Plate 1D Please Enter the Plate ID Number: ’
Plate Starting Positiun| Plate Humber
1 Hester ;
7 (e > W B
Stop Protocol | Help |
1.6.7

The “Sample Input” dialog box will appear.. Highlight the plate position of samples.to be processed. Be
sure to include the appropriate controls in this number. Only complete rows of 8 may be selected. If you
have a partial row, be sure to select the entire row. Select ‘Continue’ when finished.

Sample Input

- Sample Selection | Select the source sample positions of the S-Block number 1

containing the swabs:

Mumber of zamples; 88 Clear selection | Show Worktable |

Selection mode:
By Column

(+ Select
[ Deselect

AP A AR E E E

Stop Protocal | Help
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1 Isolation of DNA

1.6.8  The “Table Input: LoadCheckTable” dialog box will appear. To have the LabHand on the worktable
check the deck setup, select “Yes” from the dropdown menu; if not, select “No”. Click ‘Continue’ to

proceed.

Table Input: LoadCheckTable

() /1L 1°n¢%

’7 = Load Check of ra If you want to check the racks with the LabHand on-the worktahle |
please select "Yes” in the column "Value™.

Note: click into the table cell to activate the drop down menu.

Continue | Stop Protocol | Help J

1.6.9  Fill the system liquid container (10 L carboy) with deionized water to the “MAX” line, and then select
‘Continue’ to proceed.

Display Message

- Refill System Liq

Disconnect the tubing of the system liquid container and remove
the lid.

Refill the system liquid container with deionized water. Close the
lid and reconnect the tubing.

Stop Protocal Help
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1 Isolation of DNA

1.6.10 Empty the waste container, and then select *Continue’ to proceed.

NOTE: If the container labeled “Waste container” need to be emptied, the liquid (mainly water) can be
poured down the drain and then flushed with water.

Display Message

> b -
= Empty Waste Con

A W O W N BN . . ”—\7 & o

Disconnect the tubing of the system liquid waste container and
remove the lid.

Empty the system liqquid waste container by pouring down the
sink. Close the lid and reconnect the tubing.

Stop F'mtocoﬂ

Help !

1.6.11 Empty the vacuum trap and condensate trap, and then select ‘Continue’ to proceed. Contents of vacuum
and condensate traps must be treated with Pine Sol (approx 250 ml per 4 L waste) and allowed to sit for
one hour prior to disposal down the drain. Use copious amounts of water during disposal.

WARNING!

The QIAGEN® Buffer AL contains Guanidine Hydrochloride. This chemical will produce
chlorine gas when mixed with bleach. Exercise caution when cleaning up spills.

Display Message

- Empty vacuum an

Disconnect the tubing of the vacuum trap and the condensate
trap. Remove the lid of the vacuum trap.

Empty both traps and dispese of the contents using methods
specified in the Databank procedures manual. Close the lid and
reconnect the tubing.

Stop Protocol | Help |

Forensic Biology Section Qiagen® Biorobot® Universal System Procedures Manual

Issued by Biology Program Manager
Issue Date: 13-April-2015

Document 211-D500
Revision 2
Page 11 of 36



1.6.12 Attach a new tip disposal bag, and then select ‘Next >’ to continue.

Display Message

* Attention

Load tip trays
Attertion

Input Reagent Lot Infor
Prepare buffer

{ = Attach tip disposa

Arm Position

J_

Attach a new tip disposal bag.

Freyious |

Stop Protocol

1 Isolation of DNA

Help

1.6/13 " The arm will move to the right when ‘Next >’ is selected.

Display Message

v Attach tip dispozal bag
= Attention

« Load tip trays

« Aftention

+ Input Reagent Lot Infor
« Prepare buffer

The arm will move right when you click "Next”,

< Previous J

Attention!

Stop Protocal

Help
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1 Isolation of DNA

1.6.14 Place a tip tray containing 1100 pL disposable filter tips onto TipRack Slots 2, 3, 4 and 5. The colored
clip of the tip tray must be on the right side. Select ‘Next >’ to continue.

v attach tip disposal bag
v Aftertion

0

=

ut at Infor
epare buffer

RIGH:

Am Position

< Previous

Place a tip tray containing 1100 pl dlspusahle filter tips

onto TipRack Slot 2, 3, 4 and 5

of the tip he at the ri
he rnhntl £asy acH to all

Nexl>

Stop Pralocol

Help

FORENSIC-SCIENCE-

~ Aftach tip disposal bag

v Attention

v Load tip trays

v Attention

= Input Reagent Lot Information

Please Enter Reagent Lot Information

+ Prepare buffer

Lot Humber

odel

UNCONTROLLED

\4

n Protocol

Help |
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1 Isolation of DNA

1.6.16 In the next message display prepare Protease and Buffers AW1 and AW2 according to instructions in
Appendix A, then select “‘Continue’ to proceed.

Display Message

v _Attach tip dizpozal bag |
» Aftertion Prepare Protease, Buffer AWT and AW2 according to the

v Load tiptrays instructions in the user manual. l
v Aftention

+ Input Reagent Lot Infor
- Prepare buffer

Arm Pozition

< Previous |

Stop Protocal | Help |

1.6/127  For the next message display, in the reagent- carousel place /the open /bottles of reagents in their
appropriate slots [95% Ethanol in Rotor Slot 1, Buffer AW2 in Rotor Slot 2 (also in Rotor 'Slot 4 for two
plates), PBS in Rotor Slot 3 and Buffer AW1 in Rotor Slot 6]. The amount of reagent needed for the run
is calculated by the software and displayed in this screen. Select ‘Continue’ to proceed.

Display Message

= Load Rotor Into the reagent carousel place the open bottles:

= 96% Ethanol into Rotor Slot 1 with a minimum of 179 mi
Buffer AW?2 into Rotor Slot 2 with a minimum of 177 ml
PBS into Rotor Slot 3 with a minimum of 138 ml
Buffer AW2 into Rotor Slot 4 with a minimum of 177 ml
Butfer AW into Rotor Slot 6 with a minimum of 226 ml

Arm Pasition Stop Protocol Help
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1 Isolation of DNA

1.6.18 Place the smaller system liquid bottle (1 L flat bottle) with a minimum of 700 mL deionized water in the
appropriate slot in the reagent carousel, and then select ‘Next >’ to continue.

Display Message

= Load Rotor Syste
Load MP Station | Place the system liquid bottle (from the reagent carousel) with a ’
Load elution microtube minimum of 700 ml deionized water into the reagent carousel.

Load channeling adapt

Load silver multivwell-pl

Prepare Cl&amp plate

Load Gliamp plate

Check vacuum marifal ‘

Load Reagent Holder
Load Buffer AE

Load Buffer AL

Load Top Elute Fluid
Load GIAGEN Protease
Load Samples

Armn Position |

.

Stop Protocol | Help |

1.6.19 " Ensure that the microplate stations in MP Slots 6, 9 and 10.are carrectly installed:. the slot mark of the
microplate station is at the rear-left, and the microplate station will sit flush when seated properly onto the
pins on the worktable. Select ‘Next >’ to continue.

+ Load Rotor System Liquid Bottle

= Load MP Station Ensure that MP Slot 6, @ and 10 (microplate station) are comrectly installed:
+ Load elution microtube rack ® The slot mark of the microplate station is at the rearleft
» Load channeling adapter e« The microplate station fit onto the pins on the worktable

» Load silver muttivel-plate holder
+ Prepare GlAamp plate

+ Losd Glaamp plste

+ Check vacuum manifald

+ Load Reagent Holder

+ Load Buffer AE

+ Load Butfer AL

+ Load Top Elte Fluid

+ Load QIAGEN Protease

+ Load Samples

e TRAT
VacBase
Shakerb-l U ‘

CLED

Stop Pratocol Help

#Arm Position

— < Previous
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1 Isolation of DNA

1.6.20 Place an empty elution microtube rack (with the lid and on the blue elution microtube adapter) onto MP
Slot 6, with well Al in the upper left corner. Select ‘Next >’ to continue.

w Load Ratar System Liguid Bottle
v Load MP Station Place an empty elution microtube rack (with lid, and on the blue elution microtube adapter) onto MP Slot
= Load elution miciotube rack
+ Load channeling acapter

+ Load silver mutiveel-plate holder Make sure well A1 is orientated to the left.
+ Prepare Glaamp plate

= Load Qlaamp plate

+ Check wacuum manifold
+ Load Reagent Holder

» Load Butfer &E

+ Load Buffer AL

+ Load Top Elute Fluid

+ Load QIAGEN Protease
+ Logd Samples

#m Position

— <Previns | [THEG ] Siop Frolacol Hep |

1.6.21 " Place the black QlAplate holder onto worktable position 16.. Ensure that the slot mark is at the front-right
and that the holder fits onto the pins on the worktable. Place the channeling adapter on top of this holder,
and then select ‘Next >’ to continue.

v Load Rotor System Liguid Bottle Place the GlAplate Holder black onto the worktahle

v Load MP Station position 16:

v Load elution microtube rack = Ensure that the slot mark is at the front-right

- Load channeling adapter = Ensure that the holder fits onto the pins on the worktable

o Load silver mutiveel-plate holder
« Prepare Qlaamp plate Place the channeling adapter into this holder.
+ Load Gl&amp plate

+ Check vacuum manifold
+ Load Reagent Holder

+ Load Buffer AE

* Load Buffer AL =
+ Load Top Elute Fluid
+ Load GIAGEN Protease MP Siot 5
+ Load Samples b |
MP Slot 7

Shakerb-l D
H
}
A Pogition
.Jf < Previous Stop Protocal Help
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1 Isolation of DNA

1.6.22 Place the silver QlAplate holder onto worktable position 11. Ensure that the slot mark is at the front-left

and that the holder fits onto the pins on the worktable. Select ‘Next >’ to continue.

v Load Rotor System Liguid Bottle
v Load MP Station
¥ Load elition micr otUbe rack
¥ Load channeling acapter
- Load silver multiwell-plate ho
| + Prepare QlAsmp plate
» Load GlAazamp plate
+ Check vacuum manifolc
+ Load Reagert Holder
o Load Buffer AE
+ Load Buffer AL
+ Load Top Elute Fluid
+ Load QIAGEN Protease
+ Load Samples

Place the GlAplate Holder silver onto the worktable
position 11:

= Ensure that the slot mark is at the front-left

= Ensure that the holder fits onto the pins on the worktahle

Am Position

— <Prev|uus‘ HLE T

Ston Prolocal |

[mxal

1.6.23 " Seal any unused wells of the QlAamp 96 plate with adhesive tape. The majority of plates processed in

the Databank will be full 96 sample runs. Select “Next >* to continue.

1.6.24 Place the QlAamp 96 plate into the silver QlAplate Holder onto worktable position 11 (also onto
worktable position 26 for two plates). Ensure that well Al is oriented to the left. Select ‘Next >’ to

continue.

v Load Rotor System Liguid Bottle
+ Load MP Station

v Load elution microtube rack

v Load channeling adapter

+ Load silver muttiwell-plate holder
+ Prepare GlAzmp plate

= Load QlAamp plate

+ Check vacuum manifold

» Load Reagent Holder

+ Load Buffer AE

+ Load Buffer &L

+ Load Top Elte Fluid

« Load GIAGEN Protease

+ Load Samples . |

Make sure well A1 is orientated to the left.

AT
VacBase

Place the OlAamp 96 plate into the QlAplate Holder silver on worktable position:
the first plate on position 11 ( used wells A1 -H11)

Shaker f- Shaker f-r

A Position

— < Previous

Stop Protocol

Help
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1 Isolation of DNA

1.6.25 Place the vacuum manifold lid and vacuum manifold top onto the Vac Storage Slot (worktable position

22). The vacuum manifold lid should be underneath the vacuum manifold top. Select ‘Next >’ to
continue.

v Load Rotor System Liguid Sottle
v Load MP Station

+ Load elution microtube rack

+ Load channeling acdapter

v Load sitver multiveel-plate holder
v Prepare GlAamp plate

+ Load GlAamg plate

= Check vacuum manifold
+ Load Reagert Holder

+ Load Buffer AE

« Load Buffer AL

+ Load Top Elute Fluid

+ Load QIAGEN Protease

« Load Samples

Place the vacuum manifold lid and vacunm manifold top onto the Vac Storage Slot.

&m Position

— (Prevlousl L I Stop Protocal Help

1.6.26 Place two 5-trough Reagent Holders at MP Slot 10 in positions A and B. Also, place one reagent holder

tray at MP Slot 9 and place one 8-tube reagent holder in position A in this reagent holder. Select ‘Next >’
to continue.

v Load Rotor System Liguid Bottle
v Load MP Station

v Load elution microtube rack

+ Load channeling adspter

+ Load silver multiveel-plate holder
v Prepare GlAamp plate

v Load @liamp plate

Place two Reagent Holder 5-trough 80ml on position MP Slot 10 A and B.

Place one reagent-holder tray on position MP Slot 9.
Place one §-tube reagent holder into position A of the reagent-holder tray placed on the MP Slot 9.

v Check vacuum marifold

= Load Reagent Holder
+ Load Buffer AE

+ Load Buffer AL

» Load Top Elte Fiuid

+ Load GIAGEN Protease

+ Load Samples

o
H
2
Amn Position
ij < Previous Stop Protocal Help
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1 Isolation of DNA

1.6.27 Place a disposable 80-mL trough into position A of MP Slot 10 and fill it with at least 14 mL of Type 1
water (23 mL for two plates). NOTE: AE buffer (included in the Qiagen kit) is not used for Data Bank

samples. All samples are eluted in Type 1 water. Select ‘Next >’ to continue.

v Load Rotor System Liguid Sottle
v Load MP Station

+ Load elution microtube rack

+ Load channeling acdapter

v Load sitver multiveel-plate holder
v Prepare Glaamp plate

+ Load GlAamg plate

Place a disposable 80ml trough into position A on MP Slot 10 and
fill with at least 14 ml of Buffer AE.

v Check wacuum manifold
v Load Reagent Holder
- Load Buffer AE

« Load Buffer AL

+ Load Top Elute Fluid

+ Logd GIAGEN Protease
« Load Samples

[@axal

&m Position

I

(Prevlousl |

Stop Protocal

Help

1.6.28 Place a disposable 80 mL trough in position B on MP Slot 10 and fill'it with at least 27 mL of Buffer AL
(49 mL for two plates). Select ‘“Next >’ to continue.

v Load Rotor System Liguid Bottle
v Load MP Station

v Load elution microtube rack

« Load channeling adapter

v Load silver mutiveel-plate holder
~ Prepare Glaamp plate

v Load Glaamp plate

Place a disposable 30ml trough into position B on MP Slot 10 and
fill with at least 27 ml of Buffer AL.

+ Check wacuum manifold
v Load Reagent Holder
v Load Buffer AE

+ Load Samples .

- Load Buffer AL [ ™ 3
+ Load Top Elute Fluid
+ Load GIAGEN Protease | MP Siot 6

MP Slot 7

Shakerb-l

£ Positian

I

< Previous

Stop Protocal

Help
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1 Isolation of DNA

1.6.29 Place four 1.5-mL tubes containing 1.48 mL of Top Elute Fluid in positions A, C, E and G (an additional
four tubes in positions B, D, F and H for two plates) of the 8-tube reagent holder on MP Slot 9, Subslot
A. Remove the caps from the tubes. Select *‘Next >’ to continue.

v Load MP Station

+ Load elution microtube rack

| + Load channeling acdapter
 Load siver muttiwel-plate holder Remove the caps from the tubes.

v Prepare GlAamp plate

+ Load GlAamg plate

v Check vacuum manifole

v Load Reagent Holder

¥ Load Buffer AE

v Load Buffer AL

=* Load Top Elute Fluid

+ Load QIAGEN Protease

« Load Samples

Place four 1.5 ml tubes containing 1.48 ml Top Elute Fluid into positions A, C, E, and G of the 8-tube

| v Load Rotor System Liguid Sottle
reagent holder on MP Slot @ Subslot A,

[@axal

&m Position

— (Prevlous‘ L StopFlolocoI| Help ‘

1.6.30 Place one round-bottom 14-mL tube containing reconstituted Protease in position Al of the 24-Sample
Tube Holder on MP Slot 8. For two plates, a second round-bottom 14-mL tube containing reconstituted
Protease is placed in position B1 of the 24-Sample Tube Holder. Select “Next > to continue.

Display Message

v Load Raotor System Lig

¥ Load MP Station Place one tube containing Protease into positions A1 of the 24
v Load elution microtube Sample
v Load channeling adapt Tube Holder on MP Slot 8.

v Load silver multiveell-pl
v Prepare Qlaamp plate
v Load Gldamp plate

v Check vacuum manifol
v Load Resgent Holder
v Load Buffer AE

v Load Buffer AL

v Load Top Elute Fluid

= Load QIAGEN Pro

+ Load Samples

< Previous U Next s Stop Protocol Help
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1 Isolation of DNA

1.6.31 Place the first S-Block containing the swabs on the Varitherm Adapter 96. If a second S-Block is used, it
is placed on the Shaker back-right position. Ensure that well Al is oriented on the upper-left corner, and
select “Next >’ to continue.

v Load MP Station Note: the overall [ength of theswab must be 50 to 60 mm.
+ Load elution microtube rack

| + Load channeling acdapter
v Load sitver multiveel-plate holder

v Prepare GlAamp plate

+ Load GlAamg plate

v Check vacuum manifole

v Load Reagent Holder

¥ Load Buffer AE

v Load Buffer AL

v Load Top Elte Fluid

v Load QIAGEN Protease

= Load Samples

I v Load Rotor System Licuid Bottle Place the first S:Block containing the swabs in-position A1 - H11-onte Varitherm Adapter 96 .

Make sure well A1 is orientated to the left.

[@axal

< Previous ‘ T Contioe StopFlolocoI| Help ‘

1.6.32 At this point, the robot will continue to operate and will not need user input until the processing of both
plates has been completed.

1.6.33 When the run has been completed, the following message will be displayed to begin the cleanup process.
The elution microtube rack can be removed from MP Slot 6 and the eluates are ready for amplification
setup. Select ‘Continue’ to proceed.

Display Message
- Remove elution Process ended at 13:07.
Remove the elution microtube rack containing eluates from
MP Slot 6.
Start the clean up process.
Shakerb-I
Shaker f-I Shaker f-r |
A Position
Help
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1 Isolation of DNA

1.6.34 Discard the used QlAamp plate(s), then select ‘Next > to proceed.

Display Message

= Remove QlAamp
« Remove reagents and | |

‘ + Clean holderzfadapters l

« Mazh vacuum manifold !

« \Wazh vacuun manifold

Discard-used QGlAamp plate,

A Paogition

—

1.6.35_ Discard all consumables from the worktable, and then select “Next >’ to proceed.

Display Message

v Remove Gltamp Plate
=% Remove reagents Discard all consumables from the worktable.
« Clean holdersiadapters Discard the partially used tip trays.
& Wash vacuum manifold
« Wash vacuum manifold Use the slider to move the robotic arm for easy access to all
positions.
|
|
ﬂlrm PIDSItIDIn < Previous J MHext > I Help
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1 Isolation of DNA

1.6.36 Remove the channeling adapter, multi-well plate holders (black and silver) and the elution microtube

adapter(s) (blue). Submerge them all in disinfectant, then deionized water, and then dry them with lint-
free paper towels. Select ‘Next >’ to proceed.

Display Message
_________ G B B S & = N 241 y°m i
’7 » Remove Qlaamp Plate ) & 1y e ‘e cha

Remove the channeling adapter, the multiwell-plate holders |
v Remove reagents and |
= Clean holders/ad

{black and silver} and the elution microtube adapter(s) (blue}.
+ Wazh vacuum manifold

+ Wash vacuum manifold

Submerge them all in disinfectant.
Submerge the adapters’holders in deionized water.
| Dry with lintfree paper towel.

Shaker f-I

Shaker f-r

Arm Position

< Previous J

Help

1.6.37 Remove the system liquid bottle from the reagent carousel and pour the system liquid over the heating

plate in the vacuum manifold base. Ensure that the plate is completely covered with the system liquid.
Select ‘Next > to proceed.

Display Message

v Remove QlAamp Plate

+ Remove reagents and |
» Clean holders/adapters
= Wash vacuum ma
+ Wazh vacuum manifold

Remove the system liquid bottle from the reagent carousel and
pour system ligquid in the vacuum manifold base.

Ensure the bottom plate is completely covered with system liquid.

Armn Position

< Previous | MHest | Help
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1 Isolation of DNA

1.6.38 Ensure that the rotor door has been closed. Click ‘Continue’ to remove the system liquid from the
vacuum manifold base. While the liquid is leaving the vacuum manifold base, continue to empty the

system liquid bottle into the vacuum manifold base.

Display Message

’7 » Remove Qlaamp Plate
v Remove reagents and |
v Clean holdersiadapters
« Wiazh vacuum manifold
=2 Wash vacuum ma

Arm Position

e

Click "Continue” to remove system:liquid from-the vacuum
manifold hase.
Close the rotor door before clicking "continue™,

While liquid is leaving the vacuum manifold hase, continue to
| empty the system liquid bottle into the vacuum manifold base.

< Previous J

Help

E
|

1.6.39 Replace the caps on the bottles in the reagent carousel if no subsequent protocol will be performed, and

then select “Next >’ to proceed.

Display Message

- Close buffer hottl
= Empty tip disposal bag
= Protocal finished

Armn Position

.

Replace the caps on the hottles in the reagent carousel if no
subsequent protocol run will be performed.

Help
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1 Isolation of DNA
1.6.40 Empty the disposal bag and then select ‘Next >’ to proceed.

Display Message

| v Close butfer hottles

. W |
= Empty tip disposa Empty the tip disposal bag.
| + Protocol finished

Arm Position

< Previous 1

Help

1.6/41 The protocol is now finished. The data file can be retrieved by selecting the “Shortcut to ReportData”
icon on the desktop. Double-click on the .rtf file for the sample set by date (and subsequently by the time
the run ended if there are multiple runs in a day). The date is located between the two underscores in a
DD MM YY format. The process end time will be the last four digits of the filename.

1.6.42 Select ‘Continue’ to end the run.

Display Message

v Close butfer baottles
~ Empty tip dizposal bag
= Protocol finished

Protocol finished!

The result file is saved in the folder C:\Program Files\QlAsoft
‘UserData‘\ReportData'.

Armn Position

< Previous | " Continue Hel
i ' ' p

1.6.43  Properly shut down the computer by exiting all programs. Then click on the “Start” button in the bottom

left corner and select “Shut Down”. In the next dialog box select “Shut Down the Computer” and hit
“OK”.
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1 Isolation of DNA

1.6.44 The robot can be turned off by using the switch located on the front, right-hand side.

1.6.45 Proceed to the appropriate amplification portion of the Procedures Manual(s).

COPYRIGHT © 2015
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Appendix A — Reagents
APPENDIX A - REAGENTS
1. This appendix describes the preparation of reagents necessary for DNA analysis. For each reagent listed, the
company and catalog number is included. As a reagent is prepared, it will be labeled to include the following
information:
Identity
Concentration
Lot number
Date of preparation
Initials of the preparer
and if appropriate:
Date of autoclaving
Storage requirements
Date of expiration
2. All chemicals and reagents will be stored according to manufacturer’s specifications.
ETHANOL, 95%
Expiration date: Manufacturer’s expiration date.
NaCl, 0.9%
Expiration date: Manufacturer’s expiration date.
PHOSPHATE-BUFFERED SALINE (PBS), 1X, pH 7.2
Expiration date: Manufacturer’s expiration date.
QIlAamp® DNA BLOOD BIOROBOT™ MDx KIT
Expiration date: Manufacturer’s expiration date.
Purchased from QIAGEN, Inc., Valencia, CA, Catalog number 965162 for 12 plate Kit.
QIAGEN® BUFFER AL
Expiration date: Manufacturer’s expiration date.
Supplied with the Ql1Aamp® DNA Blood BioRobot® MDx Kit.
QIAGEN® BUFFER AW1 (concentrate)
Expiration date: Manufacturer’s expiration date:
Supplied with the Q1Aamp® DNA Blood BioRobot® MDx Kit.

Before initial use, dilute concentrate with 95% ethanol according to the specifications on the bottle:

Once the QIAGEN® Buffer AW1 has been diluted with ethanol, store the buffer at room temperature.
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Appendix A — Reagents

QIAGEN® BUFFER AW?2 (concentrate)
Expiration date: Manufacturer’s expiration date.
Supplied with the Q1Aamp® Blood BioRobot® MDx Kit, and can also be purchased separately.
Beforesinitial use, dilute concentrate with 95% ethanol according tothe specifications on the bottle.
Once the QIAGEN® Buffer AW?2 has been diluted with ethanol, store the buffer at room temperature

QIAGEN® PROTEASE

Expiration date: Manufacturer’s expiration date.
Supplied with the Q1Aamp® Blood BioRobot® MDx Kit.
Reconstitute with supplied QIAGEN® Protease Solvent before initial use.

QIAGEN® PROTEASE SOLVENT

Expiration date: Manufacturer’s expiration date.
Supplied with the Q1Aamp® Blood BioRobot® MDx Kit.

QIAGEN® TOP ELUTE SOLUTION

Expiration date: Manufacturer’s expiration date.

Supplied with the Q1Aamp® Blood BioRobot® MDx Kit
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

APPENDIX B - CALIBRATION AND MAINTENANCE OF
THE QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

The following tasks should be carried out on a monthly basis and documented on the appropriate form. The selection of
procedures is listed in the “New Maintenance” tab of the “Maintenance” environment. User confirmation is required to

ensure that they have been carried out.

WARNING!

Do not use bleach to clean or disinfect the instrument. Bleach in contact with salts from the buffers can produce
toxic fumes.

QAsoft [NEE|

| B ven To H
v pears Ctrbtak4E _
% Develop Crl+Alb+ D Hlm"” Rﬁ' S%P //// QlAsoft 5 @
Setup Curbral+S
Al C

|User Name: service2

BEE)

QlAsoft - [Maintenance]

” Fle Wiew Egvirorment Help ‘
New Waintenance | Maintenance | Event Log

# Date Time tem Task Type Operator
13 1772008 52410 A :Prevertive maintenan Prevertive meinenance Srnual
13 3 73008 12-00-95 ARAiDildkor system Dilctor system Bianmual
117 6072008 123006 F Liouid cortainers iLiouid containers Daily
16 /072008 12 30:06 P Tip-disposal station  Tip-disposal station Daly
o7 Bi072008 125006 P Workdable Worktable Daly
67 G700 135008 F {Bar_cove reacier wind Dar-code reatier windows ieekdy
7 BA172008 12 30:06 P tHigh-sheed dispensin tHibh-shes dispensing SyStem and lauid detectors Haonthiy
6 /072008 12 30.06 F ‘Reagent carousel | ‘Reagent cerousel Weskly .
5 072008 12 3006 P {System iouid co liguiel confeiner Horihly |
47 B 0R2008 12 50.06 ¥ iCondensaie tran | :Condensate irap oty ‘
37 6072008123006 P Waridabie Worldablz Haonthiy N
2" 072008 12 3006 P Robolic handing st ‘Robotic handing system Hionthly
[ 47072008 12 40:54 B Reguiar maintenance Reguiar maintenance procedure Condiionl

COPY

For Help, press F1 | User Mame: service2 [ Insecure: = = MU
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM
1  System liquid container

Double-click on the “System liquid container” task line, and the following will appear:

Canfirm execution of the following task?

Systemn liquid container

1. Remove the tubing attached to the cap ofthe systermn liquid
container. Thenunscrew and remove the cap. Remaove the
systern liguid battle from the reagent carousel.

2. Empty the system liguid containerand the system liguid
hiottle.

3. Clean the container and hottle with strong detergent (e.g.,
RBS-35 detergent) according to the manufacturer's
instructions.

4. Rinse the container and hotile 3 times with tap waterto
rermove all traces of detergent. Repeat using deionized water,
a.Wipe the interior surface ofthe cap and tubing with a lintk

Task

A Wipe the interior surface of the cap and tubing with a lint il
free paper towel moistened with dilute detergent (e.g., RBS-
35 detergent).

B. Rinse the cap and tubing 3 times with tap water to remave
all traces of detergent. Repeat using deionized water.

7. Refill the systemn liguid container and the system liguid
hiottle with deionized water.

3. Close the cap of the system liquid container, and
reconnect the tubing to the cap.

Return the system liguid bottle to the reagent carousel.

9. Flush the dilutor system with 30 ml deionized water by
selecting "ToolsiFlush System”.

WARMIMNG “

After completing all of the steps, select “Yes™ to confirm the execution of this task.
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

For step 9, the dilutor system can be flushed by going under “Tools”, selecting the “Flush System” option,
entering “30” in the “Amount of Liquid (ml)” field and clicking “OK”.

FLUSH SYSTEM: Parameters X
> A T | N Al " m 4
Select Probe to fuzh: : ﬂ
h _ Coreel |
Cancel
g | =l

Select Pump Type: 1Wash Pump _vJ ‘

Amourt of Liquid [ral]: |20

| Airgap after Flugh [pl] |2EI Help

i

! [ Ask User to Fluzh Again

o |

2 High-speed dispensing system and liquid detectors

Double-click on“the|“High-speed dispensing system and-liguid detectors™ task 'line; and [the following will
appear:

Task

Caonfirm execution of the following task? ~

High-speed dispensing system and liguid detectars Mo

1. Clean the surface ofthe dizpenser head with a soft lint-free
cloth moistened with ethanal-hased disinfectant {e.q.,
Mikrozid Liguid).

Wipe away the disinfectant with a soft lint-free cloth
muoistened with & little deionized water.

2. Checkthe dispenser head nozzles for damage.

[fthe alass capillaries are broken, the nozzles need to he
replaced. Contact QIAGER Technical Services.

3. Checkthe high-speed dizpensing system and calibrate if
necessany. Checkthe liguid detectors.

Forthe BioRohaot Universal System: I.L;""
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

Task
Forthe BioRobot Universal Systerm: e
Enter the "Execute” ermviranment
Select"Maintenance Protocol LB from the protocol Mo ]

selection box and click "RLM"

Anwizard appears and provides youo with the necessary
instructions

Far other BioRohot systems, contact QIAGER Technical
Senices.

The calibration results are saved in areport file.

Blote: The calibration ofthe high-speed dispensing system =
depends onthe liguid detectorsfunctioning properh. The

report file will indicate whether calibration failed due to
malfunctioning liquid detectors.

Ifthe BioRohaot system is for REA purification, the tubing of -\SJ

Task

depends onthe liguid detectors functioning properhy. The e
repart file will indicate whether calibration failed due ta
raalfunctioning liguid detectors.

[fthe BioRobot systerm is for RRApurification, the tubing of

the high-speed dispensing system should be flushed with

01 M MaoH, 1 mM EDTA solution to inactivate RMazes.

Farthe BioRohot Universal System:

1. Enter the "Execute” environment.

2. Select"Dispenser RMase-free LINMN from the protocol
selection hox and click "RLUIM"

Awizard appears and provides you with the necessary
instructions.

Far other BioRohot systems, we recommend running the
RrHeasy Maintenance Pratocal once a month. w

After completing all of the steps, select “Yes” to confirm the execution of this task.

** Record the maintenance tasks performed on the appropriate log sheets.
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

3 Condensate trap

The condensate trap is a small glass bottle connected to the vacuum pump. Double-click on the “Condensate

trap” task line, and the following will appear:

Task

Caonfirm execution of the following task?

Condensate frap

Mote: The condensatetrap is the small glass haottle
connected ta the wacudin purmp.

1. Disconnectthe condensate trap from the vacuum pump
and the vacuum filter.

2. Empty the condensate trap and clean it using a glyoxal and
guaternary ammoniuim salt based disinfectant

re.q., Antifect Liguid).

3 Rinse the condensate trap 3 times with defonized water.

4 Reconnectthe condensate trap to the wvacuum filter and the
YACUU PUmp.

After completing all of the steps, select “Yes” to confirm the execution of this task.

4 Worktable

Double-click on the “Worktable” task line, and the following will appear:

Task

Confirmn execution of the fallowing task?

Worktahle

1. Select"ToolsiMove Arm to. " and select "Left”, "Middle", or
"Right" to move the robotic arm to the appropriate position on
the woarktable.

2. Remaove all remaovable abjects from the warktahle. In
addition, remuove the tip-disposal station:

LInscrew the knurled nut holding the tip-disposal station

Lift off the tip-disposal station, including the tip slide

3. Disinfect the removed objects by soaking them in a glvoxal
and guaternary ammonium salt based disinfectant{e.g.,
Antifect Liguid).

Do not removedthe vacuum manifold base from the worlkiable.
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

Task
rermaove all traces Dfdisihfectant. Fepeat usihg deionized e
water,
A Wipe offany excess liguid and drewith lint-free paper
towels.

A Returnthe ohjects to the warktatble.
WARM MG
Hazardous chemicalsand infectious-agents [l 2]

The waste containg samples and reagents. This waste may
contain toxic or infectiou s material and moust be disposed of

[raperly.

Fefer to your local safety regulations for proper disposal B

procedures. v
Task

depends onthe liguid detectars fu'nu:tinning prupe?ly.-The e

repart file will indicate whether calibration failed due ta
raalfunctioning liguid detectors.

[fthe BioRobot systerm is for RRApurification, the tubing of
the high-speed dispensing system should be flushed with
01 M MaoH, 1 mM EDTA solution to inactivate RMazes.
Farthe BioRohot Universal System:

1. Enter the "Execute” environment.

2. Select"Dispenser RMase-free LINMN from the protocol
selection hox and click "RLUIM"

Awizard appears and provides you with the necessary
instructions.

Far other BioRohot systems, we recommend running the
RrHeasy Maintenance Pratocal once a month.

[

After completing all of the steps, select “Yes” to confirm the execution of this task.
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

Robotic handling system

Double-click on the “Robot handling system” task line, and the following will appear:

Task

Canfirm execution ofthe following task?

1. Carefully wipe the 2 arips of the rabotic handling system with
a lint-free clath or tissue moistened with ethanol-hased
disinfectant (e.g., Mikrozid Liguid).

2. Wipe the grips with & soft cloth moistened with warm swater.
Then wipe off any excess liguid and dry with paper towels.

Robotic handling system Mo

After completing all of the steps, select “Yes” to confirm the execution of this task.
Reagent carousel

Double-click on the “Reagent carousel” task line, and the following will appear:

Task

Confirm execution of the following task? LS

Feagent carousel

Cpen the door of the technical toseer and remove all bottles
from the reagent carousel. Inspect the interior surface for
splashed liquid. If splashes are present:

1. Remove the reagent carousel and wipe offthe splashes.
2. Carefully wipe the interior and exteriar surfaces ofthe
reagent carousel with a soft lint-free cloth moistened with
ethanol-based disinfectant (e.g., Mikrozid Liguid).

Ensure that the disinfectant reaches all parts ofthe reagent
carouszel,

3. Wipe off the disinfectant and rinse with deionized water.
4 Wipe off any excesswater and dnowith lint-free paper |
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Appendix B - Calibration and Maintenance of the QIAGEN® BIOROBOT® UNIVERSAL SYSTEM

Task [X|

reagent n:a'rnu;ael with & soft lint-free cloth moistened with A Yes
ethanaol-based disinfectant {e.a., Mikrozid Liquid).
Enzura that the disinfectantreaches all pars ofthe'reagent Mo ]

carousel.

I Wipe offthe disinfectant and rinsewith deionized-water.
4 Wipe off any excess water and drywith lint-free paper
towels.

4. Return the reagent carousel to the technical tower.

WEARMIMIG
Toxic furmes [T

Do not use bleach to clean or disinfectthe instrument. Bleach
in contactwith salts from the buffers can produce toxic fumes. ij

After completing all of the steps, select “Yes” to confirm the execution of this task.
7  Clean up old files

Delete message logs/data files that are older than 30 days.
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