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Purification of polyA+ mRNA and mRNA(-) Flow-Through Total
RNA using Nimbus-assisted MultiMACS 96 Separation Unit
|.  Purpose

To isolate and purify the polyA+ mRNA and thelyA+ mRNA minus Total RNA from a total
RNA input for transcriptome and microRNA library construction, respectively.

II. Scope

All procedures are applicable to the BCGSC Library Construction and TechD Groups.

lll. Policy

This procedure will be controlled under thdigies ofthe Genome Sciences Centre, as outlined
in the Genome Sciences Centre High Throughpututazh Quality Manual (QM.0001Po not
copy or alter this document. To obtain a copy see a QA associate

IV. Responsibility

It is the responsibility of albersonnel performing this procedure to follow the current protocol. It
is the responsibility of the Group Leader to ensure personnel are trained in all aspects of this
protocol. It is the responsibility of Quality Assurance Management to audit this prededu
compliance and maintain control of this procedure.

V. References

Reference Title Reference Number
Product Manual for MultiMACS mRNA Isolation Kit Cat. No 130092520
MultiMACS Separation Unit Operating Manual Version01
ProductManual for Agilent 6000 RNA Nano Kit Cat. N0.50671511

VI. Related Documents

Document Title Document Number

Re-Array Samples From Tubes to Plate Format or from Plate | LIBPR_Workinst.0009
Format To Tubes
Operation and Maintenance of thabChipGX for Total RNA LIBPR.0052
Samples using the RNA Assay.
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Document Title

Document Number

RNA samples

Operation and Maintenance of the Agilent 2100 Bioanalyzer fol

Total RNA Normalization on the Hamilton Nimbus

LIBPR.0018

LIBPR.0121

VII.  Safety

All Laboratory Safety procedures wile complied with during this procedure. The required

personal protective equipment includes a laboratory coat and gloves. See the material safety data

sheet (MSDS) for additional information,

VIIl.  Materials and Equipment
Name Supplier Number Model or
Catalogie #
Fisherbrand Textured Nitrile glovesarge Fisher 27005853 P
RNAse Zap Ambion 9780 P
Ice bucket Green Fisher 11-676-36 P
Wet ice In house N/A N/A N/A
RNAse free 1.5 1nh eppendorftube Ambion 12400 P
Gilson P2 pipetman Mandel GF44801 P
Gilson P10 pipetman Mandel GF44802 P
Gilson P20 pipetman Mandel GF23600 P
Gilson P200 pipetman Mandel GF23601 P
Gilson P1000 pipetman Mandel GF23602 P
Diamond Filter Tips 200ul Mandel GFF171503 P
Diamond Filter Tips 1000ul Mandel GFF171703 P
VX-100 Vortex Mixer Rose Scientific S-0100 P
200pL Rainin tips Rainin RT-L200F P
20L Rainin tips Rainin RT-L10F P
200LL PipetLite Rainin L12-200 P
20pL PipetLite Rainin L12-20 P
1250 uL pipette tip, 96tips/rack, 480 tips/cs filter steril Mandel Scientific | TM-4445 P
PipetteVIAFLO 8 Channel Mandel Scientific | TM-4124 P
Large Kimwipes Fisher 06-666-117 P
Black ink permanent marker pen VWR 52877310 P
Bench Coat (Bench Protection Paper) Fisher 12-007-186 P
Small Autoclave waste bads0 0 X1 5 0 Fisher 01-826-4 P
DNAsel Amplification Grade 100U Invitrogen 18068015 P
DEPC water Ambion 9922 P
Mini-centrifuge Eppendorf 5417R P
Multi Macs Separation Unit Miltenyi Biotech 130-091-937 P
HUMACS mRNA Isolation Kit Miltenyi Biotech 130075102 P
Separation Columns Miltenyi Biotech 130-092-444 P
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MultiMacs mRNA isolation Kit (12x8) Miltenyi Biotech 130-:092-520 P
MultiMacs mRNA isolation Kit (4x96) Miltenyi Biotech 130092519 P
Rainin AutoRep E Mettler Toledo Inc | AR-E1 P
Rainin Encode Tip, sterile, 12.5mL Mettler Toledo Inc | ENL-12MLS P
MagMax express 96 Deep Well plates AB 4388476 P
Eppendorf Thermomixer 1.5 mL Eppendorf 21516166 P
Thermal Cover plate NA NA NA
Clear Tape Sealer Qiagen 19570 P
VWR Aluminum Foils VWR 60941126 P
Foil Tape General Fasteners | 34000740 P
Falcon pipettor, equ2420 PAF VWR 357590 P
Gilson distriman, DistiR Mandel GFF164001 P
P200 Multichannel, 2Q00uL, equl1325 Ranin L-20-12 P
MultiMACS Separation Unit, equ2250 Miltenyi Biotec 120-004-352 P
Disposable Trough VWR 21007972 P
Hamilton Microlab Nimbus96 Hamilton P
Nimbus 300uL CORE filter tips Hamilton 235903 P
Axygen PLATE PCR 96 FULLSKT Fisher Scientific PCR96-FSC P
0.2ml Ultra Rigid Skirted 96vell PCR Platd AB1000) | Thermo Scientific || SPECIAL #2 P
1.5mL RNAse free tubes Ambion AM12400 P
MagMax express 96 Deep Well plates Applied Biosystems 4388476

. . 24-RES

96-well deep reservoir ultident SW96HP P

IX. Procedure

1. Preparation of Total RNA for the MultiMACS

Note: Minimize freezghaw cycles for RNA material as much as possible

1.1. Retrieve ice. Put on clean pair of gloves and new disposable labWaga¢ down the
workbench, small equipment, and ice bucket with RNAse Zap. Lay down new bench

coat.
1.2.

1.3.

Turn on the platdased centrifuge and pahill to 4°C.

treated waterrad place on ice.

1.4.

1.5.

Quick spin the plate for 1 minute at 4°C at 2000g.

Retrieve metal blocks from the@. Wipe them down with RNase Zap, then DEPC

Remove your source plate tubedrom -80°C and let it thaw on ice.
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1.6. Examine whether or nohe platehas been normalized for voluniénot, amples
should be normalized to 85 ulitw DEPC HO.

1.6.1. Aliquot out the starting amount of your sample, as determined by your supervisor,
to a new 96 well plate in the specified'well. Top up the sample to 85uL with
DEPC HO. If there are a few samples, this can be done manually, otherwise

your supervisor will send you a spreadsheet for normalization which will be done
by the Nimbus.

LIBPR.0121Total RNA Normalization on the Hamilton Nimbus

1.6.2. A positive control should be added. The type of control and the amount will
depend on the samplbsing processed. Please confirm with your Supervisor the
positive control to be used and the amount

1.6.3. A negative control should also be added. This is usually EB (85uL).

2. Experiment Setup
Appendix A showshe summary of this protocol.
2.1. General set up

2.1.1. Wipe down the workbench, the MultiMacs 96 area, small equipment, ice bucket
MultiMACS, the Nimbus decland pedastakith RNAse Zap. Lay down new
bench coat.

2.1.2. Take out bottles of Lysis/Binding Buffer and Wash Buffer stored @t 4

2.1.2.1. For more than 24 samplpsur the buffers into two deep well reservpirs
respectivelyThe minimum dead volume is 30LmFor patial plates,
consider 14 per column of Lysis/Binding Buffer and Qmper column
of Wash Buffer in addition to the 3Qurdead volime.

2.1.2.2. For samples that are 24 or less, aliquot 1.8mL of Lysis/Binding Buffer into
each well of a MagMax express 96 Deep well plate that is needed and
1.8mL of the Wash Buffer in each well of a separate MagMax express 96
Deep well plate that is needed.
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2.1.3. Cover thereservoirswith aQiagen clear tape seakend keeghe plates at RTor
a minimum of 30min or longarntil use

2.1.4. Take Elution Buffer stored at @ and pouinto a Disposable TrougHRipette 100
uL into each well of th®6 well plateusing a miti-channel pipetteCover the
plate withclear tape sealend keept at RT until use

2.1.5. Take out vials of Oligo (dT) Beads stored at 4°C and store them on ice.

2.1.6. Retrieve metal blocks from @. Wipe them down with RNase Zap and then
DEPGtreated water ahplace on ice.

2.1.7. Spin down theplate of samples that will be purified 4°C, 2000g, for 1min.
Make sure the plate s covered witV@&/R aluminum foil seal

2.1.8. Turn on the Tetrad and usingthd nst ant 6 Function, set
2.2.Preparation for flow through precipitation (only needed if keeping the Flow
through fraction)

2.2.1. Confirmwith your supervisor if both fraction types are requested for library
construction.

2.2.2. Based on your supervisor instructions, while the buffers are equilibrating, set up
flow-through precipitation (alternatively this can also be done the day before).
The volume of polyA minus RNA fraction will be 400uL. The worksheet and
calculator can b&und in

R:\Library CoraWork Sheets and Calculati¥émbusassisted MultiMACs \

2.2.3. Below are the amounts for a full plate (96 wells).

Reagent Volume per Well | Volume total | Volume per Falcon Tube
(3 total)
3M Sodium acetate, pH 5.5 40 L 4400pL 1467puL
((1/10)*400pL)
Mussel Glycogen 1.5uL 165pL 55 uL
100% EtOH (2.5X 441.5 pL) 1000pL 110 mL 37mL

Table 1 - Precipitation volumes

2.2.4. Make sure to mix each tube very well by repeated pudsexing.
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2.2.5. Aliquot 1041.5 uL of the flowthrough precipitation brew infore-labeled 1.5 mL
RNaseFree tubes Keep them on ice until use. Label tubes with well position
and type of fraction, in this case, Flglarough. 'Label two 9x9 boxes with the
Library name antbr source plate rac#, type of precipitation (ie: Fldrough),
date and initials. If prepared a day ahead, store the tubes in these b8Ke€ at
until ready to use.

2.3. DNase Buffer preparation

2.3.1. All samples will require DNase | treatment. Prepare th®Wl¥se Buffer
following the worksheet located in:

R:\Library CoraWork Sheets and Calculatt¥smbusassisted MultiMACs

Reagent Volume/well'(uL)
10X DNase | Buffer 12
DEPC water 108

Table 21 1X DNase | Buffer Mix
2.3.2. Prepare mix in an RNase free tubdix well by repeated pulsgpin vortexing.

2.3.3. Transfer an appropriate volun{golume in calculatorpf the 1X DNase buffer
into a fresh RNasdree tube (to be used later for DNase | solution). Keep the
tube at roomemperature.

2.3.4. Pour the remainder 1XNase buffer inta Disposable Trougif the volume is
big enoughPipette 80l into each well 0B6 well plate Cover them with a
plastic seal and keep the plate at RT until ready to be used.

3. Incubation of Total RNA by heat (to break secondary structures)

3.1. If your samples need to be topped up the 85uL with DEP&ed water or normalized
you can uséIBPR.0121 Total RNA Normalization on the Hamilton Nimhargt can
be done manually.

3.1.1. Add water to your 96 well platérst, then aliquot your samples to the plate.
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3.1.2. Mix with a multichannel pipette 10x.
3.1.3. Seal plate with a VWR aluminium foil seal.

3.2. Place the yellow PCR pad on top of your plate acdlbate the Total RNA plate f&r
minutes at 70C in the tetrad.

3.3. After the 5 minute incubation, remove the total RNA plate from the thermocycler and
chill it on ice for 2 minutes. Quick-spin the plate for 1 minute. Leave the plate on ice.

4. Preparation DNaseReaction Plate

4.1. Prepare DNase | reaction solutiosing1X DNase Buffer from Step 28llowing the
worksheet located in

R:\Library Cor&Work Sheets and Calculatéismbusassisted MultiMACs

Reagent Volume/well (uL)
DNase | enzyme 1.6
1X DNase Buffer 384

Table 37 DNAse | reaction solution mix

4.2. Mix by vortexing, quick spin andiquot 40 pL of the DNase | Reaction mix into a new
96 well plate Keep the reaction breghilled metal block

5. Preparation of Lysis/Binding buffer and Oligo(dT) beads mix
NOTE: Please set up the multimacs and Nimb(isseps 6.36.10)first before preparing the
Lysis/Binding buffer and Oligo(dT) beads mixPrepare this mix just before you are

ready to use it. This mix should not be stored or centrifuged

5.1. Prepare lysis/bindg buffer and bead mix in a sterile tuloéthe appropriate size
depending on the number of sampfeipwing the worksheet located in

R:\Library Cord@Work Sheets and Calculatésmbusassisted MultiMACs

| Reagent | Volume/well (uL) |
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Lysis/BindingBuffer 133
Oligo(dT) beads 2

Table 47 Lysis/Binding buffer mix

5.2. Mix the Lysis/Binding buffer and Bead mix very well ggntlerepeated pulse
vortexing

5.3. Pour the mix into aidposabldroughif the volume is big enoughPipette135 pL into
each well ofan96 well plate Cover witha Qiagen clear t@sealerand set aside until
use on Nimbus. Do NOT store this plate at room temperature for a long period of time.

6. MultiMACS mRNA Separation on the Hamilton Nimbus

*NOTE: Do NOT put anything.on'top of the MultiMACS, as this .can cause a crash when
the Nimbus head goes to pipette into'the columns!

*NOTE: Ensure the waste bag for the nimbus is empty and the multiMACs is turned on
prior to running the Nimbus program.

*NOTE: In the event of an emergency, hit the red STOP button in front of the Nimbus.
*NOTE: Loekdown the tip rack pedestals with the allen key on the side of the Nimbus.

The Nimbus automates the entire process of mMRNA isolation with occasional user
interactions required.  The Nimbus is capable of processing anywhere from 1 to 12 columns
of samples. Users can use full or partial tip racks and the program will prompt for the
number of columns that are present in the tip racks. If, at any pointjpndtpeam, there are

not enough tips remaining, the instrument will automatically move the tips back to the rack
and request the user to replace the tips with another new or partial tip rack.

The Nimbus is not capable of processing partial rows automgtiddbwever, if processing
in rows is necessary, the user can run the program as@ufin run, and manually feed the
tips required to the Nimbus. See the end of this section for further details

6.1. Poweron the MultiMACS (button on back).

6.2.Log into theNimbus laptop andtart the Hamilton Run Control program

Nimbus File > Open>Methods Folder > PRODUCTION FOLDER ssRNAseq >
MultiMACS mRNA Isolation
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Hamilton
Fun Contral

Figure 1 - Run control desktop icon

6.3. The window should show the delayout, trace view, d method view. If these do not
appear, enable themmthefi V i doelbar Hovering the mouse over labware will show
the labware name. Clicking the mouse sendieel will change the 3D viewSee
Figure2 for the appropriate run control view.

Note:l f a brief summary of steps is desired,
a breakdown of Nimbus steps

B Hamitan Run Cantral NGRS AR Lialaton =i
Fle 3D OeckView View Settngs Tosls Window Help

<l b o o —— PSS

. Nimbus Deck Layout ol | L) Method View = o

Py e Fils (x5 Hamiton Corpany |MsthodsiL PR, 0057 MU MACS mEIA Tsolation med

EELELLE

® G

i Fime (BB sk Compary Mahode LIEPR DOBT\MUEMALS AN A lsctation il

Figure 21 Appropriate Run Control View
6.4. Click thegreeni St arrow. &Vait for the Nimbus to initialize its head.
6.5. Hit the stop button in front of the Nimbus and turn clockwise to reset it. This is to

ensure that future hits of the stop button trigger cdyreiftthe pause window shows
up, hit fAResumeo.
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Figure3i Nimbus stop button box

6.6. The user will be prompted with regages throughout the prograRurther details are
given belowonly as a referengasthe Nimbus program will always prompt the uker
interactionsat the appropriate time

6.7. The initial deck layouis shown inFigure 4. The user willbe prompted when the
DNAse Enzyme and Elution Buffer plates are required.
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6
Empty Tip Adapter 2

gl

Figure 41 Starting deck layout

Note: When processing columns, the Nimbus picks up tips from right to left

6.8. The Peltier Pedestal position 12must be connected a control box and set the
target temperature to 0. Check the power cord number to ensure you are turning
on the correct power sourcehe setpoint is controlled by pressing up or down on the
keypad. Pressing left or right switcifesm 1FC to 1°C increments The temperature
will reach 76C by the time the program gets to the elution step.
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Figure 67 Setting the target temperature to 76C

6.9. If processing rows of a plate rather than columine,e user must enter
of columns to run. The user is requiredskip placing tip racks in position 9 and simply
load theoffset adaptersmarually using a Rainin mukthanneblwith the appropriate
number of tips/rows The program will automatically run as if you are processing 12
columns. For example,fiyou are processing 2 rows of RNA samples, only load 2 rows
of tips at a time for eactifset adapter. e program will prompt yoaach time it needs
further tips.
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/ z <

vesesEesLbE

Figure 817 Row of tips inserted directly intoadapter, the Nimbuswill

proceed to operate as if processing 12 columns
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6.10. Manual tip touches and checking of the columns for clogs will be required
throughout the program. Seeages below for the tip touch adapter withwhaste
plate and with the elution plate. The ebutiplate needs to be raised via an adapter
which can be found with the Nimbus accessories (See Fifre

Figure 9 - Tip touch tray with waste plate. The tray should align with the strip
circled in yellow and pushed all the way in
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Figure 10- Elution plate on the elution MultiMACS adapter
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6.11. Some other important notes to follow are:

6.11.1If capturing flow through, use aclean®e | | deep reservoir and
througho with | ibrary or cosecwithplastédf t er f |

seal and store on ice

6.11.2 During tip touch, move the tray back and forth and side to side toseeamy
droplets clinging to the ends of the columisike sure no droplets are left
especially before eluting the mRNKthere are dropletafter preelution and
elution, the user will have the chance to retry/redo the tip tmuotake sure all
droplet are gone.

6.11.3.Upon completion of the program, remove #tewell elution plate, cover it with
plastic seal, and check that all wells contain consistent eluted sample.

6.11.4 Turn off the multiMACs andPeltier Pedestal.
6.11.5.The preelution plate is not kept.

NOTE: This is NOT a safe stopping point. Proceed immediately to cDNA
synthesis.

6.11.6The Ni mb u sTip Re-rackinga ml @ c @:tPregtamiFifes
(x86)\Hamilton CompanyMethoddGeneralcan be used aftéo combine partial
tip racks, or the partial tip racksan be saved an used for subsequent programs as
is.

7. Purification of mMRNA(-) Flow Through Total RNA

If flow through was kept during Sectidtrror! Reference source not found, perform the
following steps to purify the total RNA flow through.

7.1. Usingthe VIAFLO 8 channepipette transfer the flow through RNA to the 1.5mL pre
aliquoted precipitation mix tubédake sure to use fresh tips for each column

7.2. Keep thewbes on ice wike you are processing other samples and arranging for storage.

Just before freezing, vortex each tube by repeated-ppisevortexing. Quick spinin a
tabletop minicentrifuge.
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7.3. Proceed testep7.4f you are continuing with precipitations. Otherwidage the samples
at-80°C for precipitation the next dayhis is a safe stopping point

7.4. Chill the ethancbrecipitated mMRNA-) Flow Through Total RNA tubes &0°C for a
minimum of 30 minutes. If the samples were store@@c€, retrieve them fronhe
freezer.

NOTE: If you spin samples that have been stored aB0°C, ensure that the samples are
thawed and mixed well by vortexing before loading them into the centrifuge.

7.5. Spin down the RNA in the centrifuge at 14,000 rpm at 4°C for 40 minutes.

7.6. Discard the supernatant then wash 1X with 1 mighiéed 70% EtOH making sure to
use ethanol specifically prepared for RNA work. Spin at 14,000 rpm at 4°C for 4
minutes.

7.7. Discard the supernatant and make sure to remove all residual EtOH.

7.8. Dry pellets m ice until they become transparent.

7.9. Resuspend samples pellets in 9.5 pL DEPC treated water with 1:20 SuperaselN.
Solution must be freshly prepared.

7.10.Array the flowthrough Total RNA samples into a new Abgene 1000 96 well plate.

LIBPR_WORKINS.0009 RéArray Samples From Tubes to Plate Forr
or from Plate Format To Tubes

7.11.1f you will set up the QC plate at a later date, then seal the plate with foil tape, sealing
each well with a blunt end of a pen. Label the plate with the Library name, rac#,
purified MRNA €) Flow through total RNA, name and date.

7.12.1f proceeding withAgilent/Caliper QC on the same day, seal the 96 well plate with tape,
using the blunt end of a pen to rub and press the tape onto the plate as firmly as possible.
Quick spin the plate and then go to SecBon

8. Preparation of mMRNA (-) Flow-through RNA for Agilent/Caliper QC
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8.1.If necessary, thaw the mRNA) Flow Through RNA plate on ice. Quickspin the plate
for 1 minute at 4°C at 2000g. Remove tape cover.

8.2. Dispense some DEPC treated water into a trough.' Using a P20 Multichannel Pipette,
dispense 1 pL of EPC treated water into each well of a new Abgene 1000 96 well
plate. Cover the plate withanedgealFor = sampl es being QCbd on
1.5mL tubes.

8.3. Quickspin the plate for 1 minute at 4°C at 2000g.

8.4.Using a P20 Multichannel pipette, aliquot 1 pL of each sample into each well of the
Abgene 1000 96 well plate containing 1 uL DEPC treated water. Cover and seal the
plate tightly with an edgseal. This will be a %2x dilution.

8.5. Quick-spin the plate for ininute at 4°C at 2000g.

8.6. Proceed to QC the mRNA(Flow-through Total RNA on the Caliper Agilent,
depending on the number of samples.

LIBPR.0052 Operation and Maintenance of the LabChipGX for To
RNA Samples using the RNA Assay
Or
LIBPR.00180peraton and Maintenance of the Agilent 2100
Bioanalyzer for RNA samples

8.7.Carefully reseal the stock mRNA) Flow-through Total RNA plate with the foil tape.

8.8. Store the mMRNA{) Flow-through Total RNA stock plate in the appropriate racl8i® ¢ C
freezer.

9. End of Day Clean W
9.1. End of day clean up
9.2. Remove the benchab Wipe down the workbench and MultiMacs 96 area, small
equipment, and ice bucket with RNAse Zap. Place any used racks in the bucket of

diluted bleach.

9.3. Return unused stock reagents back into@*0°C.
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9.4. Ensure that all equipment is turned off before leaving.
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