Molecular Biology Suite Automation: Upfront Processing of Plasmid DNA for Sequencing
Matthew Cu, Keith Roby and Graham Threadgill
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The Molecular Biology Suite encompasses a series of automated methods on the Biomek 3000 Laboratory Automation
Workstation for plasmid purification, quantitation and normalization, sequencing reaction setup and sequencing reaction
cleanup. Since the CEQ™ 8800 Genetic Analysis System utilizes two plates and sample tracking technology, the Suite is
designed to handle batches of two 96-well microtiter plates with all the methods conveniently using the same deck
configuration enabling faster and easier transitions from one method to another. In addition, each method allows the user the
option to process anything less than two plates full in multiples of eight with the start and stop on desired columns.
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4. Sequencing Reaction Setup

5. Sequencing Reaction Cleanup

The same deck configuration used by all the methods.



1. Plasmid Purification Method

2. Quantitation Method

@ Start
& MolBioSuite QIAGEN FlasmidFrepd6 2-Flate
- User Pause

[£ sixPortvalve Device Setup
- TF Humber _of Plates=1
E-[J 1F Humber_of Plates=2
- ® Then
4@ PROCESSING BacPlatel
-1 @ PROCESSING BacPlabe2

$ & Instrument Setup

1@ BACTERIALLYSIS
@ RESLUSPEND BACTERIA with "P1" of BacPlate2
@ LYSING BACTERLA with "P2" of BacPlate?
@ HELTRALIZATION with *N3" of BacPlate2
® End Group
<@ LYSATE TRANSFER to QlAfiker2
-@ MOVING QIAfiker2 TO Halder2
-@ WhsH of QlAprep2 with'PE"
£ Purge 400 UL & 100% speed
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Labware Type: [FlasmicFiter =] Eod [Podi =
Posiion: [otpenz <]
Liguid Type:  [Plasmid_Lysate_Removal x|
Volme: |mnn—uL

) For dispense = 1 to 2 step 1

ED Bulk Dispense to Qlaprepz
® Endloop
w [ acuum Timed Yacuum
- ® Endlop
2] unload Tool Step
[+ vacuum Timed vacuum
E Pause the whole system for =System_Pause s

E-8) For column = =Start_Column ta =Stop_Colunn itEp Y || rent selection

[V Speciy the targets with the expression below:

Icn\umn,l 2+column, 24+column 36+column 48+column G0+

Example: 1,3.4

e

® End Group

@ MOVING Elution Plate2 TO SPE1
@ SAMPLE ELUTION with "EB"

@ REASSEMELING THE DECK LAYOUT
- @ EndGroup

® End

i ® Else

B Finish
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a Molecular Biology Suite Quantitation of DA Source Plates

EL-JF IF Number_OF Plates=1

B Then

-0 Hse

= F TF Number_OF Plates=2

= ® Then

-8 Ingtrument Setup

-8} Load Tool: P20

@ New Tips

=-@ Source 1 Flate

ﬁ Transfer =100-100/Dilution_Factor pL from ‘Water o Dest1
ﬁ Transfer =100/Diltion_Factor L fram Source! to Dest]
o B End Group

@ Source 2 Plate

- @ End

[ @ Ele

----- Finish

Dyelridahle| Erompt| Variable Name Yalue

| iDilutian_Factar f

d Murber_OF Plates 2

0 Start_Colarin i

| Stap_ Column 12

a
Global |
Variables

Specify Selection as Text Values

“column, 12+column,24+column,36+column,48+column,
60+column, 72+column, 84+column”

3. Normalization Method

If dilution factor is anything other than 5, then enter the desired value

when prompted. This method will calculate all relevant factors.

4. Sequencing Reaction Setup Method

- Start
-l User Pause
a Waleculat Biokogy Suite Normalization of DNA Source Plates
--V I Humber_of Plates_lor2=1
#-@ Then
=0 Eke
[1-@ Mormalization for 2 Plates
% Instrument Setup
. a Trim excess volumes
g Caloulation steps
: a Load Toal: P00L
@ tew Tips
[—-@ Fori=1toB6step 1
[ ﬁ Transfer =L abware("5ourcePlate] ") Datadets( TransBuffer
o Loop
) Fori= ko %step
e @ Transfer =L abware("SourcePlate]") DataSets( TransDaYc
Lo End Loop
- O End Group
[-@ MNormalization for 2 Plates
@ End

- I Finish

/ File Options

(% Read fiam 4 fle. (" Readfiom & Dalabase.

Riead the fle IC \Documents and SettingstMHCLDesktopiNomalization 5 J

Beginreadigatiow |1 3

(¥ CommaDelimied

¥ The iz has a header rom, (" TabDelmited
File Presvigr
WellD  [wel  [DinD260 | SouwceDNA TinNAYA TensBuef
1 0% 4B ®E i
i 2 13 WE Ry 4B
I 3 % BB e B8

Match the Plate Barcode using the field and the el Nurmber using the field WellD for the [abware &t
P2, stack depth (1

Forthe Jabnare at |2 v | stack depih |0

(¥ Malch the Plate Barcode and Wel Number

- B Statt

5 Malegular Biology Sule Sequencing Reaction Setup
[—]V 1F Number OF Plabes=1

H-® Then

[ ® Eke

[—]V 1F Nurber OF Plakes=2

El-# Then

&8 Iistunert etup

E| @ SEQUENCING SETUP FOR PCRI

- @ ADDITION OF WATER

@ TEMPLATE TRANSFER TO PCRI PLATE
@ ADDITION OF CEC DTCS QUICK START MASTER MIX wiPRIMER
0 EndGrop

"'0 SEQUENCING SETUP FOR PCRZ

LB End

H-® Eke

- Frish

(verndable | Erompt| Variable Mame

Value

Number 01 Flates

Start_Column
Stop_Column
Template_Yolume!
Template_Yolumed
Water Yolme!
Water Yolme2

O X X X K X X X
O X X X X X X

Global

L e T
[~

Variables

The source plate is read offline using a plate reader and that the
conversion from an OD260 value to a concentration is done offline also.
Browse for the generated spreadsheet to use when creating data sets.

Accept these values or change as necessary. To determine the amount of

DNA template used in the sequencing reaction, follow the instructions

provided in the CEQ DTCS Quick Start Kit.



5. Sequencing Reaction Setup Method

Molecular Biology Suite Method Summary

B start
& Molecular Biolagy Suits Sequencing Reaction Cleanup
=- [ IF Number_OF_Plates=1
5 ® Then
B Instrument Setup
#1- @ PROCESS PCRI FLATE ONLY

Generate a CEQ import file For the bottom labware at postion  [Holderz

named |=0utDutPath & Properties("Holder2").Barcode & OukputMameExt

with the sample ids caming from the data set | Sample Name -

Set the import file options for the samples below:

® End
5- @ Else Column Name Use contents of the Data Set s this value For all samples
® end
Method 5 =
= 1f Number_Of _Flates=2 & [method JE2 el
= ® Then
Automatic Anslysis = [atomatic anatvss =] € |

B Instrument Setup
=@ PROCESS PCR1 PLATE
=@ Create Daka Set for Plate 1
B® Create Data Set Plate 1

Analysis Parameter Set & [analysis Parameter se x| |

Analysis Typs 3 =
® End Group e i &= [analysis Type I3 |
+- @ ADDITION OF CleansSEQ TO REACTION PLATE|
Hote o =
+- @ ADDITION OF 65% ETHANOL 1 & [rote JE2 el
4@ SEPARATE BEADS USING SPRIPlate 96R
= Properties & [Properties I3 |

@ Export ko CEQ Plate 1

[ Automatic Repart I Automatic Export

® End Group
@ ASPIRATE TO WASTE 1
@ ADDITION OF §5% ETHANOL 2
@ ASPIRATE TO WASTE 2
@ AIR-DRY REACTION PLATE

Export Filename: |

SCFE3.000 -

¥ Raw Data

Export Format: [~ Remove CEQ Tracking Suffix

[¥ Header ¥ Resolve Filename Conflicts

@ ELUTION OF SAMPLES
@ ADDITION OF MINERAL OIL
® End Group
@ PROCESS PCRZ PLATE

® End
- ® Else

® £nd
B rinish

¥ Result Data [~ Result Cutput [~ Apply Trimming

Export Only If Sequence > ot

older P\atel—‘ EX L
BCRZ;[W Tips2.

Select the designated deck position where the sequencing reaction plate is located
(i.e. Holder2 ). Click the six radio buttons under the Use contents of the Data Set.
From the pull down menu at the right of each category select the corresponding text

[ Quality Parameters [ Alignment Resulks

Holderz
PCR1 (123456) - CEQ_Sample_Plate
SPRI Magnetl - ABC_SPRIngPlate

Method Name .
Labware Reagents Run Time
(.bmf)
AP250 Tips (3)
Plasmid 96 Deep-Well Square Plates (2) |QIAGEN
Purification Reservoir Holders (2) QIAprep 96 Turbo |~ 171 minutes
Quarter Reservoirs (7) Miniprep Kit
96-Well Microtiter Plates (2)
AP250 Tips (3)
. Reservoir Holder (1) Nuclease-Free .
Quantitation . ~ 15 minutes
Quarter Reservoir (1) Water
96-Well Microtiter Plates (4)
AP250 Tips (3)
.. Reservoir Holder (1) Nuclease-Free .
Normalization . ~ 81 minutes
Quarter Reservoir (1) Water
96-Well Microtiter Plates (4)
AP20 Tips (3)
Seque llcing 96-Well PCR Plates (3) CEQ DTCS ~ 17 minutes
Reaction Setup [96-Well Microtiter Plates (5) Quick Start Kit
AP250 Tips (3)
Sequencing 96-Well PCR Plates (3) Agencourt
. . . . ~ 90 minutes
Reaction Cleanup |96-Well Microtiter Plates (5) CleanSEQ Kit

12-Column Reservoir Plate (1)

RESULTS

Spectrophotometric Determination of Plasmids

Sequencing Data Summary

Plate Bacterial Average Average .

Name Density | Concentration Purit Plate Percent Accuracy .(A)) Read Length 98% | Sample
pGEM-3Zf(+) (OD600) (ug/mL) (A260/280) at 700 base pairs | in base pairs | Cutoff | Number
Plate 1 2197 42.266 1.658 Plate 1 98.77 841 769 96

Plate 2 2.197 33.169 1.776

Plate 4 1.889 56.076 1.676
Average 98.83 828 759 96

Average 2.093 45.462 1.678

Average values of pGEM-3Zf(+) for bacterial density, concentration and
purity from the four plates processed.

Sequencing results from two 96-well plasmid DNA plates. The average
percent accuracy at 700 bases was excellent at approximately 99%. The
average read length and 98% cutoff in base pairs were 828 and 759,

respectively.




