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Automated RNA Extraction using QlAcube HT

Influenza Division
Virology, Surveillance and Diagnosis Branch
Genomics and Diagnostics Team

NOTE: This procedure is provided for research use only.

These protocols are not intended to be used for commercial development or for-profit testing. Names of
vendors/manufacturers are provided as examples of suitable product sources only. Inclusion does not imply endorsement.
Please do not distribute these procedures to other laboratories or commercial entities.

1.0 Purpose
11 This protocol provides instruction for high throughput isolation of RNA from influenza samples using the
Qiagen Custom QlAamp 96 DNA Kit and the automated liquid handler QlAcube HT.
2.0 Responsibility
Job Function Responsibility
Lab Technicians Responsible for preforming the protocol as written.
Laboratory Supervisor or designee Responsible for:
e Training Lab Technicians in the protocol as written.
e Review of documentation and/or data to support the
effective completion of activities associated with this
procedure.
3.0  Definitions
Term Definition
EtOH Ethanol
BSC Biological Safety Cabinet
PPE Personal Protective Equipment
4.0 Critical Equipment
Equipment Name Description
Qiagen QlAcube HT N/A
Vortex N/A
Certified BSC N/A
50  Materials

Material Name

Material Description

Custom QIlAamp DNA Kit with Treated Plates
for QIAcube HT

e Qiagen catalog No. 1102511 (480 preps)
e Kit components include:
o QlAamp 96 Filter Plate, treated

o Buffer AVL

o Buffer AW1 treated filtered

o Buffer AW2 treated filtered

o Buffer AVE

o Carrier RNA

o Nuclease Free Water
Ethanol 96-100% (EtOH)
Pipettes 20uL, 200uL, 1000uL (Rainin or Eppendorf)
Aerosol resistant pipette Rainin Cat# RT-L10F, RT-L200F, RT-L1000F or
tips equivalent
Gloves Latex or nitrile
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Material Name Material Description
Reagent Trough with Lid (70ml) Qiagen Part # 990554
Reagent Trough with Lid (170ml) Qiagen Part # 990556
QIlAcube HT Plasticware e Qiagen catalog #950067

e Kit components include:
o S-block
o 200yl Filter-Tips OnCor C
o Elution microtubes RS
o Tape pad
o Caps for elution microtubes

Tip Disposal Box Qiagen catalog# 990550

DECONQUAT® 100 Veltek Associates catalog #DQ100-06-167-01

Reagent Storage

Reagent Storage

QlAamp 96 Plate, treated Stored at 15°C to 25°C.

Unmixed Buffers and Reagents Stored at 15°C to 25°C.

Buffer AVL-Carrier RNA solution e Can be prepared in advance and stored at room

temperature for up to 60 days.

e Occasionally develops a precipitate when stored
at 15°C to 25°C that must be re-dissolved by
warming (at 80°C) with light vortexing before use.

e Unused portions of carrier RNA dissolved in Buffer
AVE should be frozen in aliquots at -20°C. Do not
freeze-thaw more than three (3) times.

Safety Precautions

Precaution Type Precaution Description

Isolate handling Isolates are opened and handled only in BSC with proper PPE

until AVL is added. Once AVL buffer is added and sample
incubated for 10min, isolate can be handled outside BSC.

QIlAcube Waste Disposal Waste Liquid from vacuum control station should be disposed
in a sealable container and marked for chemical waste
collection.
Procedure
8.1 When opening a new Qiagen kit, follow the steps below for Wash Buffer Preparation and AVL Preparation.
8.2 Wash Buffer Preparation
8.2.1 When first opening a Viral RNA Kit, add EtOH to Qiagen wash buffers according to manufacturer’s
instructions.
8.2.11 Add 21346mL EtOH to Buffer AW1 (Wash Buffer 1)
8.2.1.2 Add 290mL EtOH to Buffer AW2 (Wash Buffer 2)
8.3 AVL Preparation

8.3.1 Add 1350uL (1uL of solvent per 1ug of RNA) of Buffer AVE (in purple-capped tube) to Carrier RNA
(red-capped tube) and vortex to mix.

8.3.2  For 96 samples, add 310uL of the re-suspended carrier RNA to 31mL of AVL buffer (2.8uL of carrier
RNA per 280uL of AVL needed for each sample). Vortex to mix.

8.3.3  Pipette 280uL of AVL + carrier into the well of a 2.2mL S-Block (deep well plate).
8.3.3.1 QIlAcube HT processes samples one column at a time.
8.3.3.2 Do not leave unused wells empty in columns being used. Add water or leftover AVL.
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8.3.33 Note: Leftover carrier RNA/AVE should be aliquoted and stored in -20°C freezer.

8.3.34 Note: Leftover AVL + resuspended Carrier RNA can be stored at room temperature for
up to 60 days.
8.4 Sample Preparation

8.4.1 Thaw, vortex, and briefly spin down all samples to be extracted.

8.4.2 InaBSC, transfer 70uL of each viral sample into 280uL of Buffer AVL (with Carrier RNA) in the S-
Block well and vortex.

8.4.2.1 If samples are known to have low titer, volume of samples used can be increased
beyond 70uL.

8.4.3 Repeat for all samples to be extracted.
8.4.4 Incubate all samples at room temperature (15-25°C) for 10 minutes.
8.5 QlAcube Setup

8.5.1 Using the QlAcube laptop, click on the QIAcube HT link on the desktop. Alternatively, the link for the
protocol used can be selected, which leads straight to step 8.5.3 below.

.
. iiii:‘]
CDC

VRNA_100ul_ @nic QiAaulbia T

QIAamp Viral) IVRNAWOU G
RNAV3 - | IIGHTREIASTIDS

) Sep7 T | Wikl RNA V2

8.5.2 Select the Recent tab in the dialog box (see below).
8.5.21 Select CDC VRNA_70ul_QCHT_QIAamp Viral RNA_V2
8.5.2.2 Click on Open.
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QlAcube HT

/ QIAGEN

New Bece:r

iill|  COC vANA_100u_QlAamp Viral RNA_V3 - Copy
L
N

i

Drip_Test_QlAcubeHT

Untitled

]
]

QlAstractor Install and Troubleshooting Runfile V2.0 - Copy
Move Test 3x

QlAcubeHT Install and Troubleshooter Runfile V2__2019-09-2
QlAcubeHT Install and Troubleshooter Runfile V2

Drip_Test_QlAxtractor

([ [ &

fove_|

QlAcube HT

New Recent | QProtocals |

COC vANA_70u_QCHT_QlAamp Viral ANA_Y2 l&l
COC vANA_70ul_OCHT_QlAamp Veal RNA_V1_dk2016 ﬂ

cador Pathogen 96 QlAcube HT V3

CDC vANA_70u_QCHT_Qlaamp Viral ANA_V2_96_ext
Move Test 3x
QlAcubeHT Install and Troubleshooter Runfile V2__2016-08-3

QléacubeHT Install and Troubleshooter Runfile V2

([ ([

fowe_|

8.5.3 Adialog box with run comments will appear with modifications made to the protocol.
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QIAGEN B

o Run comments:

Starting with 70ul of sample + 280ul AVL (plus carrier RNA) in an
S-block loaded in position BL.

Pipetting speeds have been reduced to 100ul/sec for all liquid classes. A
drip pause of 1 sec has been added to AW1, Aw2, and EtOH. All iquid
classes have been changed to viscous.

9/20/16 MW

o |

QIAGEN =X
0 Run comments:

Starting with 70ul of sample + 280ul AVL (plus carrier RNA) in an
S-block loaded in position B1.

Pipetting speeds have been reduced to 100ul/sec for all liquid classes. A
drip pause of 1 sec has been added to AW1, Aw2, and EtOH. All liquid
classes have been changed to viscous.

Edited to elute in 100ul
03/31/17 MW

8.5.4  Software will open with the layout of the deck according to the protocol selected.

8.5.4.1 Deck layout image does not show location of elution plate, which is to the right of A1 on
top of the tip box B2.

8.5.5 Go to the Wizard hat icon.
H# CDC vRNA_70ul_ QCHT_QlIAamp Viral RNA_V2.QSP - QlAcube HT [S/N: Q009955] -

File Control Wizards Options Help

2 H 0068 3 [8[® 9%@ AT % ==

8.5.5.1 Select the columns where samples are located.
e Columns selected for extraction will be marked red. Unused columns have wells in
white.
8.5.52 By selecting Next, a detailed step-by-step layout of the whole protocol will be shown,

which also allows modifications to the protocol.
Note: To avoid unwanted changes, do not use the Next link, use the Jump to End
link instead.

8.5.5.3 Click on Jump to End link.
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B8 vacoum Extraction Wizard - %ﬁg&.nb«m O Al - - x
Introduction
Please configun well a2 which sample cok
Configure run options:
Consumables kot rumber
[V TumHEPA fter on automaticaly
Reagent pack ot number

[ Tracking ecuited for consumables and reagen pack kot
numbers?

all cokanne marked red:

)

00000000

8.5.54 The Wizard Summary will be displayed.
e Summary can be saved and used as documentation for the run.
e Click Finish to go back to deck layout.

QlAcube HT | Wizard Summary

Processin

Sample Introduction

e Samples are preloaded into an empty lysis block

e 1,2,3,4,5,6,7,8,9, 10, 11, 12

Capture Plate - Reaction QlAamp 1.2ml flat tube, QIAGEN
Lysis Plate - Reaction 2 2ml QIAGEN S-Block

The HEPA filter will be automatically started and stopped
Consumables lot number: [not entered]

Reagent pack lot number: [not entered]

8.5.6 Deck Layout
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Bl CDC vRNA._70ul_QCHT_QIAamp Viral RNA_V2.QSP - QlAcube HT [S/N: Q009955] - [Reaction Data] reves
J Fde Control Wizards Options— Help 1o
3 "l q = & Botte
Dk oeas B 2 [w& 0§ 4 =
Reaction List
A1: Reaction (QlAamp 1.2l fla tube, QIAGEN) Tuving HEPA Aa Fier =
< . < -8 Move cariisge to et (shake touch-olf,. Pre-move pause 00,0015 ke
& gg 1 Losd 280  EIOH 96-100% inko 96 wel plate (vertical) @81 * b
e Elution Plate H into P
° L Vacuum on (25kPa). for 00.01:30 hhumcss
= &, Vacuum off
B H
°
M W Vacuum on (25kPa). for 00:01:30 hicmemcss
§ Vacuum off <
o T P T
7 i ’
R1: Reagent (Reagents block B1: Reaction (2.2ml QIAGEN S-Block) B2: Tip (20081 OnCor C tip. QIAGEN)
e AT T e IR
Add Edt Copy Delete | Retwget | 2 [ Up
» poEEODEEDEEEED A 000000000000 —[—I —J—IJJ
: BEREEEEEEOED " 000000000000 Specia. | Selectat | Dn|
= oog poo ° o 0o 0000
BN Lysateplate NG B TipBox1 LR = o
r ged hbo o *t 000 0000 leactor
* DO0oOoOoOEEOE0O * 0 0 oMOONOOND 000 o0 Selected Plate: Vacuum Plate (36 wel) @ A1
> pOoODODEBEODEEO0O ® 000000000000
- 0ODOODOODODEODO * 000000000000 Fae 1D [~ ‘iEnis chaionpitelD hoo.when

|

Qlacube HT v 17.1

oK

C1: Reagent (170.0ml Disposable Trough, QIAGEN)

= ‘\«‘_J Reagents [

Qlacube HT on COM3

Liqud Levet Estmate.

| oot | oot | e |

Well Display Order it @ Pipeiting Sequence

Al 6530 i 96 well plate [vestical] @ B1, Wel A1, 81
‘B| 630 i 96 well plate [vertical) @ B1, Well B1. 6
(2] 630 il 96 wel plate (verical) @ B1, Wel C1. 61
[D1 6304196 wel plae (verical) @ B, Wel D1: 61
‘[| 630 il 96 well plste (vertical) @ B1, Wel E1. 81
FI__ 630196 wel plate (vertical) @ B1, Wel F1. 60 [ -

Tip reuse: NA extraction | Adrmin [Administators)

8.5.6.1 R1 and C1: Reagents (Reagents Block)

e Shows location and volume of reagents according to the number of columns
selected in step 8.5.5.1 above.

* Information regarding reagent type, liquid quality, and extra volume can be found by
clicking on each colored reagent box show above. Detailed information will be
displayed to the left of the screen.

e Type of reagent through used are listed below:

Reagent Through Type Location

AW1 170ml Trough with Lid R1 reagent block

AW2 170ml Trough with Lid R1 reagent block

Nuclease Free Water 70ml Trough with Lid R1 reagent block

96-100% Ethanol 170ml Trough with Lid C1 reagent block
8.5.6.2 B1 Reaction (2.2mL QIAGEN S-Block): Lysate Plate

e S-Block containing sample lysate from section 9.4.

e Shows columns selected for extraction in red.

8.5.6.3 B2 and C2: Tips (200uL OnCor C Tip, Qiagen)
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Tip Type Avalable |Required Enough Tips?
(B2: Tip (200p! OnCor C tip, QIAGEN) 5 200 yl 56 136 No
1 2 3 4 s L] 7 s 2 10 1 2 2

A O O O O O OO OO O O O

e |000OO0OO0OO0OO0OO0OOO0OO0O0

¢ |oo00O0O0OO0OOOOOO

> |loooo0oo0o0 5 - : = =

s I5 668 6o 0 Set selected tips to ‘Avallable' i ICapaclty Tips Remaining

fF |lo oo oo0o0 . ! iable’ 200 pl 0

A 5 6.5 485 Set selected tips to 'Unavailable’ L

H 0 0 0 O O O Set all tips on current plate to 'Available’ 200wl 56

Set all tips on current plate to 'Unavailable’

C2: Tip (200ul OnCor C tip, Set all tips on all plates to 'Available’
GESRE LS Set all tips on all plates to 'Unavailable’

A 0O 0 O O O e

s O 0000 e Toggle image

e i e e Toggle zoom

° 00000 99

E O O O O O @ z g

£ OO0 00O @ Delete calibration data

s 0O 0000 e

L] O 0000 e Change plate type
Empty plate

Change accessory

Change plate function »

e Leftover tips from the previous instrument run will be taken as the currently available
tip count and location by software.

e If tips leftover are not enough for the number of samples being processed, software
will indicate so (as shown above) and more tips need to be added or the run will not
start.

e To add tips to plate or a new tip plate, right click on the tip box that needs to be
changed on the deck and select either one of the options shown in the figure above.

8.5.6.4 Al Reaction (QIAamp 1.2mL Flat Tube Plate) and Elution Chamber: Vacuum

Chamber

Waste chamber Elution chamber

Assembled
Vacuum Chamber

Channeling adapter Riser block EMTR

e Vacuum chamber must be assembled as shown above
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o Channeling adapter (block and block holder) goes over the waste chamber
and riser block over the elution chamber.

o Channeling adapter gasket should be greased before every run.

8.5.6.4.1 Elution plate (Elution microtubes RS) must be placed to the leftmost position
on top of the riser block.

8.5.6.4.2 Transfer carriage (shown below) should be positioned over the channeling
adapter.
Note: It is very important to place the carriage to the leftmost position on the
vacuum chamber.

=
=

8.5.6.4.3 The QlAamp filter plate must go on top of the transfer carriage so it can be

moved from the waste chamber to the elution plate.

e Note: any empty columns must be covered using the plastic seal included in

the kit.
e Place as far to the left as possible.
8.5.7 Vacuum Control Station and Waste Bottle: located below the QIAcube HT instrument .
8.5.7.1 Volume of waste bottle is controlled by the QIAcube HT software based on the number
of runs and samples processed.

8.5.7.2 An icon in the toolbar will indicate volume of waste bottle and when full (about half of the
volume of the actual bottle), the container must be emptied before starting a run.

8.5.7.3 After emptying the waste bottle, software volume can be reset by right-clicking on the
icon and selecting to empty the bottle.
8.5.74 If volume reaches the full mark during a run, the software will stop the run and request

that the bottle be emptied before resuming processing.

Bottle
=
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8.5.8 Tip Disposal

8.5.8.1 Ensure the tip disposal box is present and uncovered toby catch tips.

8.5.8.2 Tip disposal box should be emptied after each run and tips disposed into chemical bins.
8.5.9 Start Run

8.5.9.1 When all items listed in steps 8.5.6 through 8.5.8 have been properly added and
assembled, click on the green button on toolbar to start the run.

8 CDC vRNA_70ul_QCHT_QIAamp Viral RNA_V2.QSP - QIAcube HT |
File Control Wizards Options Help

WEIE] B

8.5.9.2 The program will request acknowledgment that all the parameters have been met before
starting the run.
8.5.9.3 Please take the time to read all points and review the deck before checking the boxes.

8.5.94 Click OK to start the run.

:
ool =

Please acknowledge the following messages and hit OK to continue.

Blue messages are wamings and must be checked to continue.
Red messages are erors and prevent the run from starting.

Messages

| Troughs are covered with lids and contain enough liquid.

] All sample wells are loaded with equal volumes of sample or a substitute liquid (e.g. buffer). |
[ Lids of tip racks and elution plate are removed.
[l [ Filter plate is not damaged. i
] Unused wells are sealed.
M | ] waste bottle is less than half full W

Tip chute and empty tip disposal box are present, -

= 3

1
- = -

Cancel Pre-Run Report Ok

=== = = — — ==

8.5.10 After completion of RNA extraction, the RNA should be transferred from the elution plate into a PCR
plate for proper storage at -20°C to -90°C for up to one year.

8.6 QIAcube Maintenance

LP-381, R-0D (PeSivaDaSilva, J., Wilson, M.)Distribution Copy Effective: TBD Page 10 of 12



SERVICEg,
o %,

Public Health Service

oF HEALTY,
< ¢
& %,

%,
“Wraza

8.6.1
8.6.1.1

8.6.1.2
8.6.1.3

8.6.1.4
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Flushing Vacuum Chamber

Vacuum chamber should be flushed after every run by pouring 20mL of water in the

waste chamber by closing the QlAcube software or clicking on the ®‘ Clean vacuum
station icon on the menu.

A message box will appear with instructions (shown below).

There is an option to perform UV decontamination of the working deck before closing the
software if the check box is checked. See step 8.6.2 for details.

Click Next for additional set of instructions.

Instrument Cleaning Procedure

I

1] Cerveer urmused

e
2] Riemeve used plasticware ard dincad

3] Remove ared cloan the camage, e rizer block and
4] Esmpty e viale chambet ared cloan o pasti:
5] Powr 200 sl wses ik the weaiste chamber, click Hewt

[ TG Essaning opesation bedoos closing?

Fluth Vacum Chanbes |

Instrument Cleaning Procedune

)'ipe oul i vistum chasmber snd clian the ritnament sk table
2) Emgly thee tip dispoaable box

the bp chute.

Cocel tiee Nt

e ——

—

‘ [#" RunV clearing operation before closing?

8.6.2
8.6.2.1

8.6.2.2

8.6.2.3

8.6.3 Cleaning
8.6.3.1

8.6.3.2

Running the UV Cleaning Operation

The operation of the UV lamp can be initiated together with the flushing of the vacuum
chamber or by selecting the icon in the toolbar.

It Is recommended to run the UV lamp for at least 15 minutes after running the
instrument.

A text box will appear, and user needs to acknowledge that security measures have
been taken before turning on the UV lamp.

Llose

UV Lamp Control

Status
Lid status: Closed or not installed

Lamp status: Inactive (OFF)

Timed Control

Activate UV lamp for: ,m i]

Stat
[ Clse soltware when UV
finishes?

Manual Control

nable Lamp Disable Lamp I
|

E————— == = = = = = = = = ]

Instrument Accessories

Rinse with room temperature tap water.
Soak in DECONQUAT® 100 or other approved solution for 15-30 minutes.

E
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8.6.3.3 Rinse with room temperature deionized water and allow to dry.

8.6.4 Cleaning the Worktable and Lid
8.6.4.1 Lid must be cleaned with water only and a clean, soft cloth. DO NOT wipe with alcohol

or any other solution.
8.6.4.2 The instrument’s worktable should be wiped with 70% ethanol solution or
DECONQUAT® 100. For other approved cleaning solutions or for more information,

refer to the QlAcube HT Manual.

8.6.5 Troubleshooting
8.6.5.1 Refer to the QIAcube HT User Manual for help with troubleshooting any errors or for any

additional information.
Related Procedures — None

References
10.1  QIAcube HT User Manual, First Edition, July 2013

10.2  Custom QlAamp DNA
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