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Operating Instructions for PhyTip ® MEA
PersonalPurification System

Introduction

In order to etendthe benefits of PhyTfpcolumns for protein purification and
enrichment, PhyNexusas developd the PhyTip MEA PersonaPurification Systenas
the platform of choicéor fully automated protein purification and enrichmaften

used with the PhyNexuSperatingSoftware this systenoffersvalidated procedures that
maximizethe purification and enrichment efficiency of the waschromatography
resins available foPhyTipg® columns. In combination with the fully programmable
positioning of the 12 chaehsystem, and the ability to place samples, PHydatumns,
wash stations and elution plates in any available position, the RéEgonal Purification
System is an ideal automated systemsimiall scale protein purification.
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Section A

1. Unpacking

EachMEA systemcontairs the following:

w

© N A

1. MEA PersonaPurification System
2.

Two power suppliegone forthe MEA, one forthe chille). Use only the power
supplies providedsee page 73 for ratings

MEA 12-channeheads). The 12channelhead$s) will be provided with
attachment clamp already installed, ready to attach thlEx tower.

MEA 12-channel head USB Cable

SoftwareCD

MEA USB communications cabl

Accessory pack including rack bars and evaporation-tioldn cover
Consumables pack including PhyTip Evaporation Cqudodders reservoirsand
96-well plates

Literature, documents and Operating Instructions pack

If these separate items are not ia triginal outer packing, please dahyNexudnc, at
408-267-7214

Remove all contents from their individual packs and prepare to install the system.
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2. Setting up the system
This section is divided into:

Initial location and set up of system art
Installing the software

Powering up the system

Cleaning the system

PwpdPR

1. Initial location and set up of system parts
Quick guide:

Once all contents have been removed from their individual packs, locat=the
instrument and place it close to the congpuiib be used fooperationUsingneedle nose
pliers unhook the springs holding the Tower Support Blocks togelloanect théVIEA
USB communications cable between MEFSB portand the computddSB port
Connect the power supply to the MEA and separateept the chiller. The PhyNexus
software is preloaded on the supplied computecate the Software CD and instafi
anyadditional computeif desired Run software and attach MEA head to the MEA
tower.

Detailed description:
Instrument placement.

Renove the MEA system from its packing box and place on the specified lab bench. This
must be close enough ftireepower supplies that are required to operate the MEA
system. Enough vertical clearance must be given favith& tower to move along the x
axis(maximum height above the bencl2=),cand there must be enough space on the

right hand side of the instrumentreach/press the réeimergency Sop buttonand the

control switch for thechiller. The surface for the MEA should be smqdlét and stable

The full instrument dimensions are:

Width: 320
Depth: 140, plus 60 to accommodate all necess
Height: 240
Weight: 55 Ibs

Installing the instrument

Each MEA is shipped with the orderg&@&channeMEA heads), either ME200+(for
200+ PhyTip columns that oopMELGO+dor MO0+ h v ol u me
PhyTip columns that opervithtee alignmehtclampl umes up

Version 1.7.9 Mar. 7, 2013 5
Copyright © 2013, Phyexus, Inc., All Rights Reserved.



attached. Remove the MEsystemfrom its packing and install thisit onto tte
receptacle orthe robot tower as follows:

1. The black alignment clamp has been factory installed on ttebhd2nel system.
The LCD on the 12 channel syst@aints to the rightind the clamp has an
alignment slot at the rear which will interface with an aligmtrbar on the
moving Zhead orthe MEA tower. The moving Zead is a round bar with a
single flat surface that extends forward of the robotic tower and the alignment bar
that is parallel to the-axis of the system.

2. Locate the single attachment holdlst rear of the clamp and push the glaonto
Z-head bar.

3. With the alignment bar and alignment slot parallel to each qgthsh the clamp
mechanism in fully until it snaps in place.

4. Turn the knurled screw on the side of the gamfinally tighten he clamping
mechanism in place.

To exchangehe 12channehead simply loosen the knurled screw, ease the clamp from
the alignment slot and pull away from thédead bar. Repeat the first four steps with the
alternate 1zhannehead

When replacing a Z+ channel system with a 1000+ 12 channel system, remove the
front and rearackbars hat are at potions 1 and 2. There are thretleh key screws
(two at the front and 1 at the rear). Unscrew the three screws and remoaektiers.
The new heightigpositions 1 and 2 will be ready for the deep tip boxes used with the
1000+ 12channehead

Take theMEA 12-channel head USBable that is attached to the-&d@annel system and
route it through the cable management channel on the robotitvackto thecomputer
USB port This is achieved by just pressing the cable into the track and snapping it in
place.

Take the MEA power supply and attach to the supply port on the rear of the MEA
(Il abel ed APower 0)

Connect the power supply to the rear oftheimteunt i n t he port | abel ed

Take theMEA USB communications cablend connect between the MEASB portand
another USB port othe computer.
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Front view of MEA system.

MEA Tower = Alignment Clamp

MEA Computer
& A
Software

= 12-Channel System

Rack Bars

PhyNexus Inc

Side view of MEA system.
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Rear view of MEA system shamg power supply inlets and cable
attachment points

Power inlet and On/Off
switch for cooling
accessory

PLATE
| @
Power inlet and On/Off
switch for MEA system @ @ COM2 T0. PIPETTOR
24v/3.34 | Use L]
BUSUL E COM1 TO COMPUTER
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2. Install the softwar@nthe PC(optional)

The MEA Personal Purification System comes equipped with a computer. The user may
choose to install the software on additional compuiérs.PhyNexu©perating

Software is designed to operate with PCs running Windowgit the computer turned

on, insert the software disc into the CD or DVD drive of the systieuble click on the

setup iconand follow the install instictions on the screen.

3. Poweing up the system

With all power supplies connected and the software installed in the coftptrighe

system on by pressing the power supply switch at the rear ofthe MEAJr een A Power
Ono | ight will i I 1 umi n #&theegreentlightdbesnoft r ont of t h
illuminate, first check that all connaoins have been made and secondly make sure that

the red emergency stop button has not been depressed. To do this, turn the emergency

button in the direction for Reset (clockwise).

Turn on thechiller by, pressing the power switch at the rear of the instrument and then
turning the setting switch on the right of the instrument to the appropriate setting

4. Cleaning the system.

The MEA Personal Purification System can be cleaned by wipidgandiamp cloth. Do
not use solutions containing high concentrations of bleach or other oxidizing agents.
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3. Using the PhyTip MEA Purification System

This portion of the manual is divided into the following sections:

Setting the instrument deck

Easyto Use Quick Guide Software Instructions
Easyto Use Quick Guide Operating Instructions
Detailed Software Information and Instructions

PwnPE

1. Setting the instrument deck

Theinstrument deck can be configuredaimumber of different ways, but the standard
configuration is as followsOn the left there are two positions for Tip boxes and to the
right of thesethere is enough space to holglates (standard SB&hd one reagent
reservoir

Position 1. PhyTip Box

Position 2. PhyTip Box

Position 3. Platposition(Plate 1)
Position 4. Plate positidiPlate 2)
Position 5. Plate positidiPlate 3)
Position 6. Reservoirposition
Position 7. Plate positidPlate 4)
Position 8. Platposition(Plate 5)

If necessary, thpositions of these plates can l®nged by moving the attached pins and
replacing them in the appropriate positions. This maintains perfect alignment of each
plate in each position during MEA operation.

The chillerrequiresits own power supply. When on, tbhiller will maintain the lastwo
positions uder the deck (Positions 7 & &t a temperature of approximatehp#. This
temperature can be modified by tung the control knob on the righkide of the
instrument. Position 1 represents ttoldest setting and positiorttie warmessetting
availableas demonstrated below:

Position Approximate
Temperature (°C)
4
8
12
16
20

QW IN|F
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For a standard purification set up:
Position 1 PhyTip Column$ new/unused

For the MEA system, these should only be PhyTip columns watlapipropriate part

numbers for the 12 channel system that is being used, e.g. 200+ or 1000+, and the affinity
resin that is required e.g. PTR-03-01 (Pack of 96 PhyTip columns for the 200+ system
with 5 pL Protein A as affinity resin).

Position 2 Emptybox for used PhyTip columm standard Rainin LTS pipette tips

Used PhyTip columns can be replaced in their original box or if required, in a separate
empty box.

Position 3 Extra plate positioor Equilibration Plate

This extra position can be useaxt fi number of different applications e.g. extra wash
step equilibration etc.

Position 4 Wash Plate 1

Depending on the specific application, a number of diffetgpes of wasliplates may be
placed in this positigre.g. deep well 98vell plates. Cax must be taken when choosing
the type of deep well 9&ell plate. When using the 1000+ systdthyNexus
recommends the use »fmL, square well platesith a pyramid bottonfPhyNexus Part
Number PCP 920-10).

Position 5 Wash Plate 2

Depending on thepgcific application, a nuber of different types of wagtlates may be
placed in this positigre.g. deep well 98vell plates. Care must be taken when choosing
the type of deep well 9&ell plate. When using the 1000+ systdthyNexus
recommends the use »fmL, square well platesith a pyramid bottonfPhyNexus Part
Number PCP 920-10).

Position 6 ReservoiPosition

Depending on the application and spediitnity resin used, the Reservétostion can

be used as a holdfar neutralization buffer. \WWen used in this mode, the reservoir is

filled with sufficient volume of neutralization buffer. Also Tip box position 2 should be

used to hold standard Rainin LTS Pipette Tips. The system should then include the

incorporation of a netalization step usinthe ReservoiPosition use PhyNexus

fireservoir inserts(PhyNexus Brt Number96-60-00). The maximum total volume per

well for each of the reservoir wells is appr
recommended volume to be transferred (assuming 8iroav&ull 96-well plate) is 35

e L.
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Position 72 SamplePlate(samples to be purified)

Depending on the specific application, a number of different types of sample plates may
be placed in this position, e.g. deep weHv@él plates. Care must be taken whe

choosing the type of deep well-9&ll plate. When using the 1000+ system, PhyNexus
recommends the use of 2 mL, square well plai&s a pyramid bottonfPhyNexus Part
Number PCP 9&0-10).

Position 8§ Elution Plate

When using the 1000+ system, PhyNexecommends the use of 2 mL, square well

plates with a pyramid bottom (PhyNexus Part Number PCE09R)). When using the

200+ systemPhyNexus recommends the use of RingTip Elution Plate@Part number

PCP 9600-10) for the final step of elution. Thepkates have ottoms which maximize

the process of elution. It is also recommended to cover the plates, once the elution buffer
has been added, with a PhyHfateCover(Part number PCP 980-20) and PhyTip
PlateHolder (Part number PC#6-10-50).

With thechiller activatedboth positions 7 and 8 can be maintained at sub ambient
temperatures.
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2. Easy to use Quick Guid8oftware Instructions

The Auto controlleOperating Software has bedasigned for simple to useitomated
methods that have bepreprogrammed into the systeHobwever, any combination of
movements and positions can be built into a user defined method. To begin, PhyNexus
recommends that the user start with thetbaoilmethods and subsequently modify these

to match the requirements$ the application.

Methods manage the entingrocesf moving the robotics tower with 12 channel system
attached to perform th@égpture, Purify and Enricprocesdor all of the defined samples
Protocols manage the individual step§the Capture, Pufy and Enrich proces#\

method is a se&s of protocols and robotic movement/position instructions that fully
automate the entire process of purifying a full plate of 96 sanmieead the software
onto a PC, simply insert the CD into the CD or DVD drof the PC and follow the
installation instructions on the screen.

For simplest use of the systerman the preprogrammed methods for any of the given
affinity resins.To do this, go td-ile, thenOpen. This will bring down a screen that
shows either Méiod or Protocol, click oMethod to show all of the stored Methods.
Open the standard method IMAtis will bring down the operational screen. Now go to
Method andclick on Edit; this will show all of the individual steps of the method.

Click on any onef the individual steps of the methods to show the options sdresn

will be split into two sections. The top section deals with the operation of the 12 channel
system (controller), while the bottom section deals with robotics movement of the
autocontrdler. Actions that are available are:

Top Section:
Execute: executes a stored protogelg. Capture
Audible Alert: introduces an audible alert at the end of an action

Home(controller): homes the 12 channel system to a zero volume
Pause for Operatorbuilds in an automatic pause in the method

Comment: allows operator to build in an automatic comment or prompt
betweenactions
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Bottom Section:

Home Autocontrollemeturns the robotics tower and 12 channel systeragstered
Home position

Down: moves the robotics tower with 12 channel system down to
designated steposition (0 is the highest position above the deck
and4725is the podion closest to the decki dialog box will
appear where the number of steps can be entered.

Up: movestherobotics tower with 12 channel system up to the
designated step position (O is thighestposition above thdeck
and 425 is thepositionclosest to the de¢kA dialog box will
appear where the data can be entered, if left unchecked the default
is all the way up to the zero position. If data is entered, this
information is only a delta, meaning that if 20 is entereddhert
will move up 20 positions and NOT to location number 20.

External Pump: operates an external pump (when fitted) via the rear smrs|
allowing for the automated addition of reageatsactivation of
vacuum system

Rotate: rotatesthe verical 12 channel system (clockwise = 0 to + 335 and
Counterclockwise = 0 tb 25)

Sub method: allows user to define a specific action and store this in memgry
ACostar 200+0 Vc dwltd orne fpdragrece t he s
of a novel plate, once std in memory, z numbers would not need
to be recalled.

Submethods E|
Mame | Command
Costar 200+ % battom Elution Plates Do 4225 —Edd
Edit
Bemove

] Cancel
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Position: moves the robotics tower with 12 channel system to the desagt
location on the deck. There are a total of 39,100 positions alongatkis.x

Position/Row

LoadTips

Eject:

XMOV:

Version 1.7.9 Mar. 7, 2013

moves the robotic togr with 12 channel system to ttesired
Position(1-8) and specific Row ¢8). This command assumes the
use of plates that have 8 rows (e.g., standard 96 well plates, certain
48 well plates, etc.).

loads a row of 12 PhyTigolumnsonto the 1Zhannel system

This also incorporates the function of going down to the tips,
loading the tips and moving them out from the tip bidxs is set
for the default PhyTip columns and standard Rainin LTS tips for
neutralization.

gects all 12 PhyTigolumnsfrom the 12 channel system

Auto movement to specify position along x axis. CAUTIONis
action does NOT move tower to zero position.
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3. Easy to Use Quick Guid®perating Instructions
A. Calibrating the Instrument

Once installed in the caect position the instrument should be recalibrated in order to
correctly zero the position of the robotic tower. It is also recommendédbtheach
pipettor, (200 or 1@0) calibration should be checked and stored.

To access the calibration software galte general toolbar on the operating software and
click onOptions, this will displayCommunicationsSyringe Calibration, Manual
PositioningandSubMethodsClick onSyringe and select either 200 or 1200 (for the 12
channel system that uses 200+ tigmase 200: for 12 channel system that uses 1000+
tips, choose 1200). Next, click @alibration, this will now display a screen with

fiCheck Alignmemd and t hr e e xgbasiioh,sotptiob and-&xis f o r

Auto Controller Calibration

[ Check Aligrment |

—, —‘ X-Position : g 4, 4]

Rotation :

Els El O N I

EiRE d L4 [

Save ]

Click Check Alignmentand the 1Zhannekystemwill move to the zero position on x
axis and then down to the normal liEading height for the specifiystem that is
connected e.g. 200 or 1200. Adjustments can be madeafds xzaxis and rotate as
follows:

For the xaxis, adjust the-1 and-1 settings to align theozzleson the 12channel system
in the center of the tips

For the zaxis, adjust the +1 and settings to bring the base of thezzleson the 12
channel system to approximat&lyp mmor 1.5 mmabove the top of the tiger the200+
and 1200+ systems, respectively

For the rotation, adjust the +1 aridsettings to bring the plane of the base ohibezles
on the 12channel system parallel with the plane of the top of the tips.

Once completeslick Save. This will save the chhation settings for the specific 12
channel system. The software recognizes the difference between a 200+ system and
1200+ system and applies the saved settings accordingly.

Version 1.7.9 Mar. 7, 2013 16
Copyright © 2013, Phyexus, Inc., All Rights Reserved.



B. Manual Positioning

This allows the user to position th&channel system, gwhere on the deck. This is
particularly useful when used in conjunction with Subthod. Care must be taken when
using this part of the software as thaxds does not automatically return to a safe height
above the deck, but instead moves theli@nnekystem along the specifieaxis height
that is seen on the screen.

Manual Positioning E|

........................................

#-Posgition :

Botation :

bl

.

C. Instrument programming

Before programming a specific method nalieof the specificsteps that are likely to be
carried out in th@rocess that needs to be accomplisiBadow isan example of some of
the steps involved in a basic Method

=

Prime the 12 channel system and home.

Move to Row 1 of Box 1 of PhyTipolumns move robot tower down and pick up
row 1 of PhyTip columns

Move robot tower up and the across to row 1 of sample @it positiory.

Move tower down so that PhyTgmlumnsenter the sample.

Begin preprogrammed Capture Step

Uponcompletion of Capture stepring tower up and move across to row 1 of
wash plate 1 in plate position 4

7. Move tower down so that PhyTgolumnsenter wash buffer.1

Begin preprogrammed Wash 1 Step.

Upon completion of Wash step 1, bring tower up and move across to row 1 of
wash plate 2 in plate position 5.

10. Move tower down so that PhyTgolumnsenter wash buffer.2

11.Begin preprogrammed/ash 2 Step

12.Upon completion of wash step 2, bring tower up and move across to row 1 of
Enrichment Step in plate positi@n

no

o0k w

© ®

Version 1.7.9 Mar. 7, 2013 17
Copyright © 2013, Phyexus, Inc., All Rights Reserved.



13.
14.
15.

16.

Move tower down so that PhyTgolumnsenter Elution buffer

Begin preprogrammed Enrichment step

Upon completion of this step bigrtower up and move back to row 1 of the
original tip box in position 1. Move tower down and discard tips in row 1.
Repeat the process for row 2, etc.

The robotics tower is stepper motor dnand as such can be controlled by discrete steps
in both theX and Z axisln the Zaxis there are 4,725teps and in the 24xis there are

39,100 steps. The robotics head can be driven to any of these steps by entering position
numbesin theappropriate part of theoftware.Standard methods, built into the

software already have these positions preprogrammed.

To simplify this process the following standard and guidelines will help to speed up the
process of programming:
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When using the 200-and 1200+1- channel systersi

The simple programming of the softweaallows the user to ave to any position and any

row. However to set the height of the tips, use these guidelines:

For zaxis heights in positions 3,4,5,7 & 8ig assumed a PhyTip plate is used.

For zaxis heights:

2 mL Deep Well Plate (PCP 96-20-10)

Column Resin Bed

Volume Volume Position Position Position Position Position Position
(m) (m) 3 4 5 6 7 8
1000 transfer tip

1000W transfer tip

1200 transfer tip 2160 2160 2160 2060 2135 2135
1000 10 2350 2350 2350 2325 2325
1000 20 2660 2660 2660 2575 2575
1000 40 2660 2660 2660 2575 2575
1000 80 2660 2660 2660 2575 2575
1000 160 2660 2660 2660 2575 2575
1000 320 2980 2980 2980 2970 2970
250 mL Micro Plate (PCP 96-00-10)

Column Resin Bed

Volume Volume Position Position Position Position Position Position
(m) (m) 3 4 5 6 7 8
250 transfer tip 4070

250W transfer tip

200 5 4280 4280 4280 4225 4225
200 20 4280 4280 4280 4225 4225
1000 10 2705 2705 2705 2650 2650
1000 20 2705 2705 2705 2650 2650
1000 40 2705 2705 2705 2650 2650
1000 80 2705 2705 2705 2650 2650
1000 160 2705 2705 2705 2650 2650
1000 320 | Not recommended | | Not recommended |
*The system defaults to automatically
shoudNO program a down 4210 and foll ow

D. Reagents

1. Preparing samples for Capturei Purify - EnrichE

It is recommended that prior to the process of purification and enrichment by PhyTip

columns, all samples be checked fortjgalates and clarity. If the final solution to be
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purified appears cloudy or contains particulates, it is recommended to spin the samples
down one more time at 3,000 g for 5 minutes.

Samples cabe placed iranyposition However the default methods hlive samples
placed in positior?. With thechiller (positions 7 & 8)it is possible to maintain both the
pre-purified material and the purified sample at sub ambient temperatures.

2. Preparing wash buffer(s) for Purification process

Referto theProduct Insert that is includedth each Affinity resin for details on each
buffer used in the purification proceSome buffes are shipped as concentrates and will
require dilution before use.

3. Prepare Elution Buffer for Enrichment process

Refer b the Product Insert that ships with each Affinity resin for details on the Elution
Buffer used in the enrichment process. If using Protein A or ProtemR&oPlusaffinity
resins, it is recommended to add Neutralization Buffer at the end of the Enmnicbteye

in order to return the sample to physiological pH. A separate Neutralization step should
be incorporated into the automagadtification process of the MEA (see standard
methods)

For the 200+ systemnoe the elution buffer has been added tcetbhgon platethe user

has the option gbfladng the PhyTip Cover over the plate (see separate instructions).
Place the PhyTip Holder over the plate in order to retain the plate in position during the
final elution process.

4. Load the appropriate Method File

To load the appropriate Method Fig toFile on the user screen. Entepenand the
choice of Protocol or Method will be shown. Entégthod and hitOK. This will take

you tofolders containing thpreprogrammed method files available to r@dect the
required file and preg9pen. The Method will now be available for the system to run. To
verify the method click oMethod i Edit, this displayghe robotic steps arall of the

linked protocols that constitute the given methbalrun this methodpresdMethod 1
Execute

The PC is in constant communication with MEA. Neverrun other prognas while
running the PhyNexu®@peratingSoftware The PC is a part of the MEA system and as a
dedicated system should never be used on a network.

5. Store/analyze samples

Once the final enrichment step Haesen completed, samples will eady for
storage/analysis.
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Standard Methods

Example 1l - IMAC :

Figure 1below is an examnip of a standard method of Capture, Purify, Enrich uliig
IMAC PhyTipcolumnsfor one row of 1% 200e Lsamples.
Deckconfiguraton for this example is:

Position 1 Row 1: IMAC 200+ PhyTipcolumrs

Position 2, Row 1: Empty

Position 3 Row 1: Empty

Position 4 Row 1: Recommended volume200¢ Lof Wash 1

Position 5 Row1: Recommended volume200¢ Lof Wash 2

Position 6, Row 1: Empty

Position 7, Row 1: Recommended vol ume
Position 8 Row 1: 2C LElution

Front Rear
7 Position® -

PhyTip Columns

Washl— c

Wash 2

Sample plate—=

Eluton—| 4|

Figure 1Standard Methotbr Capture, Purify & Enrich
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Command Parameters (if any)
Home Auto Controller

Home Controller

Execute Protocol IMAC Air Gap
Position 1,1
Loadtips

Position 7,1
Down 4225
Execute Protocol IMAC Capture
Position 4.1
Down 4280
Execute Protocol IMAC Wash1l
Position 5,1
Down 4280
Execute Protocol IMAC Wash2
Position 8,1
Down 4225
Execute Protocol IMAC Elution
Position 1,1
Down 4100
Eject

Home Auto Controller

This method shows the automated movement of the 12 cheystein for 1 row of
samples. In detail this can be broken down as fotlows

1. Homing the system

Command Parameters (if any)
Home Auto Controller

Home Controller

Execute Protocol IMAC Air Gap

Position 1,1

Home Auto Controller moves the robotics tower to the Home positidall left
position.

Home Controller performs a eroing of the 12 channel system followed by a resetting of
the system to zero.
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Execute(IMAC Air Gap) executes a stored protocol which in this caseisng the 12
channelsystem prior to attachment of PhyTip columns. Thelannel system

withdraws ainnto the syringes to create an air buffer in the system that will later be used
to push liquid out of the PhyTigolumns The volume of air will vary depending on the
specific set of protocols being used.

Position 1,Row 1 moves the robotics tower overgion number 1 and row the tray of
PhyTip columns).

2. Moving the PhyTip Columnsand Capturing the Sample

Load tips

Position 7,1
Down 4225
Execute Protocol IMAC Capture

Load tips moves the 12 channel systelown towards the tips in row 1, thensgmns

the 12 channel system at an arngléoad andhensecure all 12 PhyTip columns.

Position 7, Row 1 automaticallynoves the robotics tow#o the full extent (Pason 0)

and then moves aver to position 7row 1 (the plate holding the sample ®gwrified).
Down moves the robotics head with PhyTip columns down into the samptesdn

row 1 of position 7Thisis a predefined position of 42Z&ssumes use &hyNexus
recommendeg@lates with known dimensions) in readiness for the Capture step.
Execute(IMAC Capturg executes the stored protocol that implements the Capture
process with a given number of cycles, flow rates, volumes and paugéas the

standard methqd hi s wi | | be a volume of 170 eL for
e L/ mithrl0 second pauses at the end of each step. Also note that at the end of the
capturesteg he | ast c y ctdneakesweab dof the shmpe sotution is
removed.

3. Wash and Elution Steps

Position 4.1
Down 4280
Execute Protocol IMAC Wash1l
Position 51
Down 4280
Execute Protocol IMAC Wash2
Position 8,1
Down 4225
Execute Protocol IMAC Elution
Position 1,1
Down 4100
Eject

Home Auto Controller

Position 4,Row 1 moves the robotics tower to the full extend posi(Position 0)and
then moves iover to position 4, row 1 ready for the first wash step.
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Down 4280moves the robotics tower down to predefined position of 4288umes use

of PhyNexusrecommended plates with known dimensidosXhe wash step.
Execute(IMAC Wash ) implemens the stored protocol for the first wash step. This
protocol, like Capture, will control the flow rate, volume, pause and number of cycles
involved in this step.

Position 5, Row 1 moves the robotic tower up to the fully extended zero position and
then movs it to position 5 and row 1 in readiness for the next wash step.

Down 4280moves the robotics tower down to predefined pasitib4280(assumes use

of PhyNexusrecommended plates with known dimensidosXhe next wash step.
Execute(IMAC Wash 2 implements the stored protocol for the second wash step. This
protocol, like Wash 1, will control the flow rate, volume, pause and number of cycles
involved in this step.

Position 8, Row 1 moves the robotics tower to the full extend position (Position 0) and
then moves it over to position Bw 1, ready for the elution step

Down moves the robotics tower @o to predefined position ¢this assumes use of
PhyNexusrecommended labware with known dimensidiosthe elution step.
Execute(IMAC Elution) implementghe stored protocol for the elution step. This
protocol, like Capture, will control the flow rate, volume, pause and number of cycles
involved in this step. Note at the end of this stkp last expel step is greater volume
than the other expel stepsdrder to maximize the total volume of elution buffer returned
to the elution plate.

Position 1,Row 1 moves the robotics tower to the full extend position (Position 0) and
then moves it over to position 1, rowrgady for the ejection of the PhyTip colusnn

Down 4100moves the robotics tower down to predefined position of 4100 ready to eject
the PhyTip columns back into their original position in raw 1

Eject isacommand to remove all of the now used PhyTip columns.

Home Auto Controller takes the robotic®wer back to its safe starting position and
completes the purification of 1 row of samples.

If using this program as a template, just cut and paste the entire page and replace row 1
with row 2, etc.

When a method is running, each step of the procdkdigplay on the screen.
Completedsteps will displayGreen, while stepdn Progresswill display Blue.
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Example 27 Protein A:

Figure 2below is an exanip of a modified methofwithout chiller)of Captue, Purify
& Enrich for Protein A for ne row of 12x 200¢ LsamplesFor information on
configuration of the instrument with and without chiller, see page 29.

Deckconfiguration for this example is as below.

Positionl, Row 1: Protein A 200+ PhyTip columns

Position 2, Row 1: Rainin LTS Tips

Position 3 Row1: Empty

Position 4 Row 1: 20& Lof Wash 1

Position 5 Row 1: 20& Lof Wash 2

Position 6, Reservowith Neutralization Buffer

Positon7Row1:200 €L of Sampl e

Position 8, Row 1: 20 €L Elution

Front Rear
VA Position * °

PhyTip Columns

Standard Tips—>

Wash 1— |
Wash 2

Neutralization
Reservoir

Sample plate——4

Elution —— || 4
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Figure 2 Standard method includiragldtion of Neutralizatiorstep

Command Parameters (if any)
Home Auto Controller

Home Controller

Execute Protocol ProA Air Gap
Position 1,1

Load tips

Position 7,1

Down 4225
Execute Protocol ProA Capture
Position 4,1

Down 4280
Execute Protocol ProA Wash1l
Position 51

Down 4280
Execute Protocol ProA Wash?2
Position 8,1

Down 4225
Execute Protocol ProA Elution
Position 1,1

Down 4100
Eject

Eject

Position 2,1

Load tips

Execute Protocol ProA Intake 20uL
Position 6,1

Down 4070
Execute Protocol ProA Intake 5uL
Position 8,1

Down 4140
Execute Protocol ProA Expel 25uL
Position 2,1

Down 4100
Eject

Home Auto Controller

This method shows the automated movement of the 12 channel system for 1 row of
samples. In detaithis an be broken down as follows:

1. Homing the system
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Command Parameters (if any)
Home Auto Controller
Home Controller
Execute Protocol ProA Air Gap
Position 1,1

Home Auto Controller moves the robotics tower to the Home posiiidall left

postion.

Blowout performs a complete blowout of the 12 channel system.

Home Controller performs a zeroing of the 12 channel system followed by a resetting of
the system to zero.

Execute(ProA Air Gap) executes a stored protocol which in this case is sdttang2
channelsystem prior to attachment of PhyTip columns. Theli&nnel system

withdraws air into the syringes to create an air buffer in the system that will later be used
to push liquid out of the PhyTip columns. The volume of air will vary deperatirthe
specific set of protocols being used.

Position 1,Row 1 moves the robotics tower over position number 1 and row 1(The tray
of PhyTip columns).

2. Moving the PhyTip Columns and Capturing the Sample

Load tips

Position 7.1
Down 4225
Execute Protocol Pro A Capture

Load tips moves the 12 channel systeimwn towards the tips in row 1 then moves the
12 channel systet an angle to load and secure all 12 PhyTip columns.

Position 7, Row 1 automatically moves the robotics tower to the full extenti{i®os0)
andthen moves it over to position ibw 1 (the plate holding the sample to be purified).
Down moves the robotics head with PhyTip columns down into the sasujigon in

row 1 of position 7This is apredefined position of 422assumes use &hyNexus
recommended plates with known dimensiangeadiness for the Capture step.
Execute(ProA Capturgexecutes the stored protocol that implements the Capture
process with a given number of cycles, flow rates, volumes and pauses e.g. in the

standad met hod t his wil!/| be a volume of 170 €L
with 10 second pauses at the end of each step. Also note that at the end of the capture
stept he | ast cycle expels 172 €L to .make sure
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3. Wash and Elution Steps

Position 4,1
Down 4280
Execute Protocol Pro A Wash1l
Position 5,1
Down 4280
Execute Protocol Pro A Wash2
Position 8,1
Down 4225
Execute Protocol Pro A Elution
Position 1,1
Down 4100
Eject

Eject

Position 4,Row 1 moves the robotics tower to the full extend position (Position 0) and
then moves it over to position 4, row 1 ready for the first wash step.

Down 4280moves the robotics tower down to predefined position of 4288umes use
of PhyNexusrecommended plas with known dimension$pr the wash step.
Execute(Pro A Wash limplements the stored protocol for the first wash step. This
protocol, like Capture, will control the flow rate, volume, pause and number of cycles
involved in this step.

Position 5,Row 1 moves the robotic tower up to the fully extended zero position and
then moves it to position 5 and row 1 in readiness for the next wash step.

Down 4280moves the robotics tower down to predefined position of 4288umes use
of PhyNexusrecommended plas with known dimension$pr the next wash step.
Execute(Pro A Wash 2implements the stored protocol for the second wash step. This
protocol, like Wash 1, will control the flow rate, volume, pause and number of cycles
involved in this step.

Position 8 Row 1 moves the robotics tower to the full extend position (Position 0) and
then moves it over to position Bw 1 ready for the elution step

Down moves the robotics tower dovio predefined position of 42Z&8ssumes use of
PhyNexusrecommended plates thiknown dimensiondpr the elution step.

Execute(Pro A Elution) implements the stored protocol for the elution step. This
protocol, like Capture, will control the flow rate, volume, pause and number of cycles
involved in this step. Note at the end aktktep the last expel step is greater volume
than the other expel steps in order to maximize the total volume of elution buffer returned
to the elution plate.

Position 1,Row 1 moves the robotics tower to the full extend position (Position 0) and
then mwes it over to position 1, row 1 ready for the ejection of the PhyTip columns
Down 4100moves the robotics tower down to predefined position of 4Ha@ly to eject
the PhyTip columns back into their original position in raw 1

Eject isacommand to remayall of the now used PhyTip columns.
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4. Neutralization

Position 2,1

Load tips

Execute Protocol ProA Intake 20uL
Position 6,1

Down 4070
Execute Protocol ProA Intake 5ulL
Position 8,1

Down 4140
Execute Protocol ProA Expel 25uL
Position 2,1

Down 4100

Eject

Home Auto Controller

Position 2,Row 1 moves the robotics tower over position number 2 and roihé tray

of Rainin LTS Tips).

Load tips moves the 12 channel head down to the pre assigned position to automatically
load the tips onto th&2 channel system.

Execute(ProA Intake 20u). executes a stored protocol which in this dagel2channel
system withdraws air into the syringes before the LTSaipdowered into the
neutralization bufferlt does this to create an air buffer in thetsyn that will later be

used to push liquid out of the LTS tips. The volume of air will vary depending on the
specific set of protocols being used.

Position 6,Row 1 automatically moves the robotics tower to the full extent (Position 0)
and then moves itver to position 6, (the Neutralization Buffer Reservoir).

Down 4070moves the robotics head with Tips down into the neutralization buffer. This
is a predefined position of 4070 in readiness for removing the Neutralization buffer.
Execute(ProA Intake 5u) executes the stored protocol thapiements aspiration &

eL of neutralizaifSTpn buffer i1 nto the 12
Position 8 Row 1 automatically moves the robotics tower to the full extent (Position 0)
andthen moves it over to position ®&w 1(the row that contains the purified protein).
Down 4140moves the robats head with Tips with neutralization buffer down to the
predefined position of 4140 in readiness for adding the Neutralization buffer.
Execute(ProA Expel 25uL) executes the stored protocol that implementslifigensef

25 €L of neut rtabwilzati on buffer in

Position 2,Row 1 automatically moves the robotics tower to the full extent (Position 0)
and then moves it over to position 2, row 1 (the original tray for the Rainin Tips).
Down 4100moves the robotics head with Tips down to a predefined po$ifid100 in
readiness for removing the Tips from the 12 channel system.

Eject removes the tips into their original position

Home Auto Controller takes the robotics tower back to its safe starting position and
completes the purification of 1 row of sangle

If using this program as a template, just cut and paste the entire page and replace row 1
with row 2, etc.
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Example 3

Optimization Method.

TheMEA can be used as a very rapid optimization platform to assess the optimum
conditions for purifying proteisamples. Below is an experimental design format as an
example, with NiIMAC resin:

Capture

Prepare the standard-9ll sample plate and program the MEA as follows:

For the Capture protocare programmed so thBbws A, C, E & G have 2 Capture
cycles and Rows B, D, F & H have 4 Capture cycles.

Column

Row 1 2 3/4|(5(6|7|8|9]|10| 11| 12
A 2 2 2122|212 |2]2 2 2 2
B 4 4 41414144144 4 4 4
C 2 2 2122|122 |2]2 2 2 2
D 4 4 414141414144 4 4 4
E 2 2 2122|122 |22 2 2 2
F 4 4 41414141444 4 4 4
G 2 2 2122|122 |2]2 2 2 2
H 4 4 4 14141414144 4 4 4

Purify

The wah proces$or purificationcan be optimized when usiiNj-IMAC resin by
varying the concentration d¢iie Imidazolen the wash buffer.

In this examplerows A&B have 0 mM Imidazola the wash buffer, rows C&D have 5
mM, E&F have 10 mMand G&H have 20 mM Imidazole.
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Row | 1 2 3|45 |6|7]8|9]10]11]12
A 0 0/]0j]0O0]J]O0O]O]J]O]O]O
B 0 0/]0)]0]J]0O0O]0O0]0O0O]O0O]O
C 5 5[15]|5|5]|5]|5]|5]|5
D 5 5[15]|5|5]5]5]|5]5
E 1010 |10]10]10|10|10)|10] 10|10 |10 ] 10
F 1010 |10]10]10|10|10|10]10|10|10]10
G 20 |20 |20 | 20|20 2020|2020 |20 |20 |20
H 20 120 ]120]20]20)20]20]20]20]20]20 |20

Purification Step 2

This can be a repeat of Wash 1, using the exact same methodology.

Enrich

The final elution step can now be compared using two concentrations of Imidazole to

remove the higagged proteire.g. columns -b are eluted with a 150 mM Imidazole
buffer and columns-12 are eluted with a 250 mM Imidazole buffer.

Column
Rw| 1| 2|34 |5(6]| 78|09 ]10]11]1
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250
150 | 150 | 150 | 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250 | 250

I OmMMm O O oo =

This one expement, which can be run in less than 2 hoalws for a statistically
significant number of comparisons of capture conditions, wash conditions and elution
conditions
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Standard Methods:

The following standard methods have been built into the staogardting software
For 200+ PhyTip columns and 200 + 12 channel system
Position 7 is for the sample and position 8 is for elution.

1. Protein A with included neutralization step

2. Protein G with included neutralization step

3.IMAC

4. Glutathione

For 1000+ PhyTip columns and 1000 + 12 channel system
Position 7 is for the sample and position 8 is for elution.

1. Protein A with included neutralization step

2. Protein G with included neutralization step

3. IMAC
4. Glutathione
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Full x-axisand zaxis positions.
For the 200+ 12 channel system:

X-axis # X-axis #
Position 1 Row 1 0 Position 2 Row 1 5648
PhyTip columns Row 2 567 PhyTip columns Row 2 6215
Row 3 1134 Row 3 6782
Row 4 1701 Row 4 7349
Row 5 2268 Row 5 7916
Row 6 2834 Row 6 8482
Row 7 3401 Row 7 9049
Row 8 3968 Row 8 9616
PhyTip columns z-axis: Rainin LTS Tips z-axis:
Load = 4270.Eject = 4100 Load=4270.Eject = 4100
X-axis # X-axis #
Position 3 Row1 11240 Position 4 Row1l 16723
Sample Plate Row 2 11807 Wash 1 Row2 17290
(PhyTip Plate) Row 3 12374 (PhyTip Plate) Row 3 17857
Row 4 12941 Row 4 18424
Row5 13508 Row5 18991
Row 6 14074 Row 6 19558
Row 7 14641 Row 7 20124
Row 8 15208 Row 8 20691
PhyTip columns z-axis: PhyTip columns z-axis:
Sample Plate= 4280 Wash Plate= 4280
X-axis # Position 6 X-axis #
Position 5 Row 1 22206 Neutralization
Wash 2 Row 2 22773 Reservoir 27674
(PhyTip Plate) Row 3 23340 Rainin LTS Tips z-axis:
Row4 23907 Neutralization= 4070
Row 5 24474
Row 6 25041
Row 7 25608
Row 8 26175
PhyTip columns z-axis:
Wash Plate= 4280
X-axis # X-axis #
Position 7 Row1l 29152 Position 8 Row 1l 34640
Elution Row?2 29719 Row 2 35207
(PhyTip Plate) Row 3 30286 Row 3 35774
Row 4 30853 Row 4 36341
Row 5 31420 Row5 36908
Row 6 31986 Row 6 37474
Row 7 32553 Row 7 38041
Row 8 33120 Row 8 38608

With Cooling System z-ax
PhyTip Elution = 4225
Rainin LTS = 4140

With Cooling System z-axis

PhyTip Elution = 4225
Rainin LTS = 4140

For the 1000+ 12 channel system
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X-axis # X-axis #
Position 1 Row 1 0 Position 2 Row 1 5648
PhyTip columns Row 2 567 PhyTip columns Row2 6215
Row 3 1134 Row 3 6782
Row4 1701 Row 4 7349
Row5 2268 Row 5 7916
Row6 2834 Row 6 8482
Row 7 3401 Row 7 9049
Row8 3968 Row 8 9616
PhyTip columns z-axis: Rainin LTS Tips z-axis:
Load = 3600.Eject = 3500 Load=3600.Eject = 3500
X-axis # x-axis #
Position 3 Row1l 11240 Position 4 Row1l 16723
Sample Plate Row?2 11807 Wash 1 Row?2 17290
(PhyTip Deep Wel) Row 3 12374 (PhyTip Deep Wel) Row 3 17857
Row4 12941 Row4 18424
Row5 13508 Row5 18991
Row 6 14074 Row 6 19558
Row7 14641 Row7 20124
Row8 15208 Row8 20691
PhyTip columns z-axis: PhyTip columns z-axis:
Sample Plate= 2310 Wash Plate= 2310
X-axis # Position 6 X-axis #
Position 5 Row1l 22206 Neutralization
Wash 2 Row2 22773 Reservoir 27674
(PhyTip Deep Well) Row 3 23340 Rainin LTS Tips z-axis:
Row4 23907 Neutralization= 2050
Row5 24474
Row6 25041
Row7 25608
Row8 26175
PhyTip columns z-axis:
Wash Plate= 2310
X-axis # X-axis #
Position 7 Rowl 29152 Position 8 Row 1l 34640
Elution Row2 29719 Row 2 35207
(PhyTip Plate) Row 3 30286 Row 3 35774
Row4 30853 Row4 36341
Row5 31420 Row5 36908
Row6 31986 Row6 37474
Row 7 32553 Row 7 38041
Row 8 33120 Row 8 38608

With Cooling System z-ax
PhyTip Elution = 2310
Rainin LTS = 2120

Protocols
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Protocols define the flow rates, volume and pauses associated with the process of
CapturePurify-Enrich. There are a series of standard protdbalthave been stored in
the softwaree.qg:

200+ Pr&\ Condition
200+ Pré\ Capture
200+ Pré\ Wash 1
200+ Pré\ Wash 2
200+ Pre\ Elute
200+ ProA Condition 2
200+ ProA Intake 5L
Pr oA Expel
(These protocols represent a series of steps that would be used for the 200+ PhyTip

200 +

columns containing pL Protein A affinity resinthere are othserfor 200+ Protein G,

5

€

IMAC and Glutathione plus 1000+ Protein A, Protein G, IMAGIaBlutathione)

Thestandard methodsave been writteto incorporate a series of teandard protocols
so that the process of Captirarify-Enrichcan simplybecarried out without the need
for further programming.

200 + Protocol

As an example of tlse protocols when using the standard 200+ Protein A Method, there

ar e

sever al

200+ Pro A Condition

Volume (mL)

Rate (mL/min)

Times to do

Delay (sec)

0.01

1

1

0

i Eeferencahdfododvingstegsp st

hat

Air Gap: This conditions the X2hannel system to prepare for the complete process of

moving liquids over the resin bedtime PhyTip columns. Thignal process of elimn
10

wi ||

Il n th

oft

i s

en require
expelled. In order to be sure that all of this liquid can be blown out, a sufficient reservoir
of air must be added tbe 12channel system before the PhyTip columns are attached.

case
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200+ Pro A Capture

Volume (mL) Rate (mL/min) | Times to do Delay (sec)
0.17 0.25 1 10
-0.17 0.25 1 10
0.17 0.25 1 10
-0.17 0.25 1 10
0.17 0.25 1 10
-0.17 0.25 1 10
0.17 0.25 1 10
-0.172 0.25 1 10
Capture: Passes the sample over the resindrebling the Protein A affinity resin to
bind the protein of i nt émevedintotheRhyTiphi s case 1
column( I nt ake) and 170 €L is moved out (Expell ¢

number and expel the negative numiadso note that all expel steps are colored red

Note that there ar@ur expel stepsTherefore four cycles of Capture and that at the end
ofthefouthcycl e 172 eL is expelled from the PhyTi
of the original 10 €L Condition step and hel
possible prior to the Wash steps.

TheFlowRate s 250 €L/ min (expressed as 0.25 mL/ mi
the end of each step. This delay step of 10 seconds is built into the system to allow for the
full equilibration of all PhyTip columns in all positions.

To modify any of the parametedoublec | i ck on t he parameter | ine
Protocol Stepo screen will display. This has
Section B, Detailed software InformatioMolume(sets the desired volumajolume

Units: (references the volume, withL o r & L Dareciéon (Expd dr lntpke),

Volume Prior to this Stefindicates last volume inputjow Many Timegnumber of

times to repeat sequentially this specific st&ate(the flow rate) Rate unis (shows

mL/ hr, mL/ mi n, Relay(ihse¢conds)L/ mi n) and

200+ Pro AWash 1

Volume (mL) Rate (mL/min) [Times to do Delay (sec)
0.17 0.5 1 10
-0.17 0.5 1 10
0.17 0.5 1 10
-0.17 0.5 1 10

Wash 1:This is the first of two washing (Purification) steps, here two cycles of moving

170 €L of Wash Buffer 1 is accomplished at a
mL/min) with a delay of 10 seconds at the end of e&ep. $Note that on the final expel

step, the volume is the same as all the intake steps. At this firsthe&iepis no need to

expel any further volume since the next step is another wash step.
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200+ Pro A Wash 2

Volume (mL) Rate (mL/min) |Times to do Delay (sec)
0.18 0.5 1 10
-0.18 0.5 1 10
0.18 0.5 1 10
-0.182 0.5 1 10

Wash 2: This is the second wash step, again two cycléseasame flow rate as Wash
Step 1. Now however, there is a | arger wvolun
expelstepthei s an extra 2 €L of volumd8eéxpgdl)l ed f

200+ Pro A Elute

Volume (mL) Rate (mL/min) [Times to do Delay (sec)
0.05 0.5 1 10
-0.05 0.5 1 10
0.05 0.5 1 10
-0.05 0.5 1 10
0.05 0.5 1 10
-0.05 0.5 1 10
0.05 0.5 1 10
-0.05 0.5 1 10
0.05 0.5 1 10

-0.056 0.5 1 10

Elute: The final step in the purification procasses 5 cycles of rapid flow elution over

the resin bed. I n this case, although only 1
protocol is stored as 50 eL. This difference
programmed volume allows for all of the Etuiibuffer to pass over the resin bed, thus

maximizing the total yield of purified protein that can be obtained from the coltiman.
essential to fAowlertdoi veDkdiplsiil@uiedp) (t5dd overc
surface tensions and pressures #natcaused by the initial insertion of the tip and bed

resistance in the tip. The required balance is to pull up enough to get the fluid to move,

but not too much such that the volume of fluid pulls an air bubble.

As a programming guideline, if a highaslume for elution is needed, add 40 to the final

volume number to obtain the programmed elution voluene if30e L i s t he final
elution volume required, programTms0 + 40 = 7
guideline is valid for elution volumes less than 75 ul. For elution volumes greater or

equal to 75 pl, simply program that same volume.

Again notethatte fi nal step expels 56 €L to maxi miz
returned (Not e: I ni ti al Conditioning step ha
expel ;0dasB 2 Lhas e x ¢candtle fimxEptoh step fias & excdss

expel of 6¢ L.thus balancing the Intake and Expel for the entire process)

200+ ProA Condition 2
Volume (mL) Rate (mL/min) Times to do Delay (sec)
0.02 1 1 0
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Conditioning 2: this step conditions the 12 channel system prior to adding the Rainin
LTS Tips for the Neutralization StefAir (20¢ L is taken in at a flow rate ofhL/min.

200+ ProA Intake 5 uL

Volume (mL) Rate (mL/min) Times to do Delay (sec)
0.005 6 1 2

|l nt akeThi ssLstep pulls 5 gL

flow rate of 6mL/min.

200+ ProA Expel 5 uL

Volume (mL) Rate (mL/min) Times to do Delay (sec)
0.025 2 1 2

Expel ThisLstep expels the

5

o fninhT& Tipsratal i zat i on

eL of Neutrali z:

into the speified row at a flow rate of 2 mmin. The dep requires 25 uL of expel, the
first 20 uL is air and the remaining 5 is the neutralization buNete the negative
number indicating an expel step.

1000+ Protocol

Below is an example of the protocols for a 1000+ PhyTip column system using IMAC as
the affinity resin:

1000+ IMAC Air Gap

Volume (mL) Rate (mL/min) | Times to do Delay (sec)
0.09 3 1 0
1000+ IMAC Capture
Volume (mL) Rate (mL/min) | Times to do Delay (sec)
0.45 0.25 1 20
-0.45 0.25 1 20
0.45 0.25 1 20
-0.45 0.25 1 20
0.45 0.25 1 20
-0.45 0.25 1 20
0.45 0.25 1 20
-0.47 0.25 1 20
1000+ IMAC Wash 1
Volume (mL) Rate (mL/min) |[TImes to do Delay (sec)
0.9 0.5 1 20
-0.9 0.5 1 20
0.9 0.5 1 20
-0.9 0.5 1 20
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1000+ IMAC Wash 2

Volume (mL) Rate (mL/min) |TImes to do Delay (sec)
0.5 0.5 1 20
-0.5 0.5 1 20
0.5 0.5 1 20
-0.52 0.5 1 20

1000+ IMAC Elute

Volume (mL) Rate (mL/min) [TImes to do Delay (sec)

0.25 0.5 1 20

-0.25 0.5 1 20

0.25 0.5 1 20

-0.25 0.5 1 20

0.25 0.5 1 20

-0.25 0.5 1 20

0.25 0.5 1 20

-0.25 0.5 1 20

0.25 0.5 1 20

-0.3 0.5 1 20
Note: The initial conditioningstep &0 €L and t he subsequent c¢omk
expels total 90 L. Al so the final elution v
eL

As aprogramming guideline, if a higher volume for elution is needed288do the

final volumenumberto obtaintheprogrammecelutionv o | ume , e .tigefinali f 30 €L
elution volume required, program 30 + 230 = 26Q f dimal eluttorevolumeThis

guideline is valid for elution volumes less than 250l For elution volumes greater

or equal to 250 L, simply program that same volume.

Manual methods programming

The MEA software not only includes standard Methods and Protocols that can be simply
modified, but also a feature that allows the user to calculate and program specific
positions on the deck. The standard windows screen shows five basic headings:

FileT Protocoli Methodi Optionsi Help.

File is the standard New/fign'Select Default Methof5ave/Save as found in most
Windows applications.

Protocol containsExecute/Edit. Execute begins the loaded Protocol and Edit allows the
user to Edit the loaded Protocol.

Methodcontains Execute/Verify/Edit. Execute begins thelemhMethod, Verify checks
that the Method can be operated and Edit allows theta&glit the loaded Method.
Optionscontain Communications/Syrint§galibration/Manual
Positioning/Submethods/Perform Dry R@ommunications sets the COM port for the
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MEA andrecognizes the serial number of thectiannel systenSyringe verifies the 12
channel system type (200+ or 1000Manual Positioning allows control of the MEA
tower. Submethods organize and store labware definitions. Perform Dry Run is used to
run the MEA movements but disables the-dl2annel functions.

Help shows the About information regarding the system.

To access the ability to specifyzqositioning of the 12 channel system press $hit,
this will add two new functions to the Options field:

Simulation Modeallows the user to run a method on the software only, disconnecting the
functions of the MEA. This can be used to verify/check that all of the software
programming is compatible without running the MEA.

Terminal:allows the user to movée 12channel system, via a series of typed
commands to any position on the deck. This function allows the user to verify specific
positions on the MEA and to design new methods that are different to the stored methods.

Specific position commandscanbé¢emar ed i n the window and once
is hit, the robotics tower with 1éhannel system will move to that specific position.
Commands are entered in the window to the ri

t he command has éndddhs wal mitiate the cbmmmapd aadsirsthe 6 s
screen box above this window there will be a confirmation that the command has been
implemented e.g. Response OK.

Commands

Home moves the robotics tower and 12 channel system back to starting home position
(x= 0 and z=0)

Down # (where # = any number between 0 and 42i6yes the 12 channel system

down to a specific point. It is recommended to place two Tips that will be used in the
process on positions 1 and 12 of the 12 channel system in order torptiggtbase of the
tip correctly.Note that when the @hannel system is in the full up position (0), then to
move the system down, just type in the desired position number e.g. 2500. However, if
the 12 channel system is not at the zero position e.g.&%§ou want to move the
system down a further 100 stepper motor points, type in Down 100 and this moves the
system to position 2600.

Up: moves the 12 channel system back to zero position, fully up.

X pos- #: (where # = any number between 0 and 39,bd@es the robotics tower and

12 channel system to a specific point on thaxis along the deck. It is recommended to
place two Tips that will be used in the process on positions 1 and 12 of the 12 channel
system in order to position the tip correctly.
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Section B

1. Introduction

PhyNexus auto controller software is a graphical user interface application which is
intended to allow the usév perform the following tasks

1. Open, verify, and execute files which perform intake and expel operations.

2. Edit ard save protocol files.

3. Open, verify, and execute method files which execute protocol files and other
commands, such as instructions to the auto controller.

4. Edit and save method files.

5. Perform manual intake, expel, and blowout / home operations.

The auto ontroller software is intended for use on Microsoft Windows platforms
(WindowsXP, 7 and §.

1.1 Conventions

The auto controller software will afterwards be referred to aafhe

Menu and submenu options will be referred to usingtheotation. Br example, the
Open option under the File menu is referred to as>ipen.

1.2 Definitions
The Controller is the X2hannel pipette.

A protocol is a series of steps which command the controller to intake orliexoe!
Each step of a protocol spies a volume (positive to intake, negative to expel), a rate,
and a number of times to repedihepoststep delagmay also be specified.

A method is a series of steps which group protocol(s) together and also provide some
userinterface functionality.The following ations can be steps of a method

1. Execute (specified by filename).

2. Audible alert (beep).

3. Pausdor operatoydisplay message, and wait for user input to either continue
method omabort).

4. Home (Controller) moves Controller pistoto thehome position.

5. Comment (solely for documentation of the methodifilet seen by the
operator).

6. Auto controller instructions

a.Home (AutoController)reset all axes to home position.
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b. Down, moves Controller down to specified position

c. Up, moves Controller up to specified posit{performed automatically
by tray command [i])

d. ExternalPump, turns external pump on / off.

e. Rotate, rotates Controller to specified location.

f. Submethod, utilizes heights of stored plate defingio

g. HomeRotateAxis, reset the rotation axis.

h. Positionabovetray at specified step.

i. Position/Row, moves Controller to specified position based upon 96
well, SBS plates.

J. Eject tips from controller.

k. Move controller down towards tray byexpfied number of steps.

|. Load tips onto controller.

1.3 Compatibility

The auto controlle(MEA system)is assumed to be connected in between the host
computer and the controll@he 12channel systemNo other system or options are
compatible witithe MEA system.

2. How to open and execute a protocol

The following windowappears when thegpp first runs

2] PhyMNexus, Inc. - Capture - Purify - Enrich

Eile: Options  Help
ethad name : Methad Walume [mL]
| Elapzed time D 00000
Manual Ovenides — 00.00 y e’xmﬁ
Resst
Wolume [mL) : Rate [mLsmin) @ 4 Total time - J
il 0
| | . Shn 00:00 Capacity [;n;
Intake £ | Erpel 2 | Controller version : CAPRTURE
‘ PURIEY
Auto Contraller
Wergion : Fart : ] ENRICH
= Buis [sleps] 2 iz [sleps]
Home: Retum to 1,1 | |IZDME v

Thestatus bar(lower portion of the screen) shows #gp status at any time. Initially
theapp is not communicating with the controller, e status bar shows the message
AOfflineo when it starts.
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2.1 Open protocol file

Use the File>Open menu option and select Protocol to browsa faotocol file, as
shown below

= =

Method narne : Method Volume [mL]

[ Ely " [ ooooo
psed time
Manual Overides 00:00 ]Im]leNeXIwS

Rieset
Yolume (L) Rate [mL/mir - @ e
1] 0 :
| | Stop 00:00 Capacity [ml]
1.20
Iniake < | Bz | Contraller version : o,

PURIEY

Method or Protocol ?
Auto Contraller

. | ENRICH
W Axis [steps) . Z Awis [steps) D(Dan thod ,F|':D[[|tT
Home: HMetno S
[ o [ o __Rome]
- g -
oK LCancel |

Protocol files are assumed to have a .psc file extension. If dacpt file was opened
successfully, then it may be verified, executed and/or edited.

If the app displays an error message when you try to open the protocol file, then it may
have been corrupted,ge via disk error or handditing, or the file selected simply not a
protocol.

2.2 Execute

Before executing the protocol, make sure of the following:

1. All PhyTip columns sample plates, wash buffeedc, are in place

2. A p p €esal parameters are set to match those of the controller.

3. Thecapacityof the PhyTipcolumnsmatches the volume required to be
processed

After these items have been checked, the protocol can be executed.

2.2.1 CheckController Communication

Theapp communicates with thAutoControllerand the controllerThea p p 6 s
Communicatbn setting verifies communication to tAetoControllerand the Controller.
Check this byselecting the OptioasCommunicationsnenu, whickpops up a dialog as
follows:

Version 1.7.9 Mar. 7, 2013 43
Copyright © 2013, Phyexus, Inc., All Rights Reserved.



[m ﬂ'

tethad name : ethad Wolume [mL] =
| Elapsed time : 8.06080 } : I .
Manual Ovenides 00:00 y |ejxuﬁ
Reset s
Wolurme (L) : PRate (mL/min) @ 4 T otal ine - # . 4
0 0 ,—' ] -
| | Stap 00:00 Capacity [mL] :
1.20
Intake < | Evpel> | Controller version CAPTURE
PURIEY
Auta Controller
- ENRICH

|Came L

Auta Cantraller Camm Port ;
3 =

QK Cancel |

Make sure that th€ontroller Device setting matches the serial number of the Glentro

To selectthe propgkut oControl l er Comm Port, use the Wi
Control Panel> System> Hardware> Device Manager. Expand the Ports file and note

the USB COM Port in use.

5, Device Manager
File Action View Help
- = & 2E A

SO Y PHYNEXUSLENOVO
[+ H8 Apricorn Devices
[+ Batteries
@ % Computer
[+ e Disk drives
[+ g Display adapters
[ {h DYDJCD-ROM drives
[+ {8 Human Interface Devices
& &) IoE ATAJATAPI controllers
[+ 38 Imaging devices
[+ & Keyboards
%) Mice and other pointing devices
# Monitors
[+ B Network adapters
E Y Ports (COM&LPT)
' USB Serial Port (COM6)
[+ % Processors
# 0; Sound, video and game controllers

% System devices
# Universal Serial Bus controllers

Note

i Settings for the comm port can only be changbdmtheapp is not
communicating with the auto controller (not executing a protocol, method or
manual override command) . Pressing O0Stop
allows these settings to be changed (see below).

2.2.2 Check capacity setting

The capaity setting may be adjusted via the Optioi®yringe menu, wich pops up the
following dialog
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f_m

SEIES

Method name :

Method

Manual Overides

Elapsed time :

00:00
Wolume [mL) : Rate [mLsmin) @

| 0 | 0 o

Intake < | Evpel > | Cantraller version :

Total tirme :

00:00

Wolume [mL] :

Capacity [mL) :
1.20

Auta Controller

Syringe Options

= Az [steps) . £ Axis [steps]

Part :

COME

CARTURE

PURIFY

ENRICH

v

The setting shownbove is for thd2 0 0 capdcity. Thapp is initially set up for 200
e L, rementbers the last settings used (Begistry Settingbelow).

Also note that the current capacity is displayed on the main window apthe

The capacity setting can only be changed whemipas not communicating with the
auto controller (not executing a protocol, method or manual override command).

Prssing 6Stopé6

2.2.2.1 Capacity and verification

al so

stops

communi

cat i

If the capacity setting is changed while a protocol is open, the user is ptbagpt

follows:

MEA Software

‘Ef) Capacity has changed - protocol verification could Fail when executed,

on

This message indicates that the protocol matyexecute properly with the new capacity

setting.

2.2.2.2 Capacity and protocols

If a protocol specifies a different capacity than the cumpptsettings, the user is
prompted as follows when the protocol file iapd
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MEA Software X

Capacity used ko create protocal differs Fram current capacity,
Protocol capacity 0.2 mL
Current capacity 1.2 ml

Zhange current capacity to match prokocol now ¥

Yes Mo |

Answer Ayeasppcdasp aceatt ytlsetting to match the pr
later.

Note:Answering Anod may prevent the protocol f

2.2.3 Start protocol execution

Once the protocdiasbeen opened, and the controller has been preparedtocel
execution, select the ProtoeslExecute option. Thapp will establish communication

with the controller (go online), get the con
t he cont r o lahdspeakes, arld gey theocarnerd volume e Photocol will then
be automaticallyerified, as noted in section 2.3 below, U

volume. Then thapp will instruct the controller to execute the intake or expel steps
contained in the protocol.

Theapp displays the folbbwing during protocol execution

1. Status bar displays the protocol step and step type (intake/expel).

2. Progress bai(to the right of the status baixtg shows progress total execution
time, as calculated by the volume and rate of each step.

3. Volumedisplays he current volume in the syringe, as reported by the controller
after the mostecentlyexecuted step.

4. Controller version:shows the firmware version of the controller.

5. Version: shows the firmware version of the auto controller.

6. Port: shows the Com pottsed by the Auto Controller

An example is as follows
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EPhyNexus, Inc. - Capture - Purify - Enrich
Eile: Options  Help

Protocol name ethod Wolume [ml]

|C:\P|ogram Files\PhyM exusiautoContraller SWA200+ AminoLink WwWash 200ul. ps Elapsed time : 0.17400 B ’ - i
e 000 ¢ y | q.@x‘uﬁ
/4

| | @ ) . Total time :
o 00:00 Capacity [mL] :
=7F 0.2000

| | Cantraller version : CAPTURE
|1.2.01109/413025300 PURIFY
Auto Cortraller
. Wergion : Part : ENRICH
= Az [steps) . 2 Axis [steps]
,—D ’—D Retum to 1.1 ‘ ‘EDMS L

Expel [step 2 of 2)..

When the protocol i s ¢ o mpprlotecblexecution he st atus b
complet® and the Volume indicator will show how much volume is in the syringe at the
end of the protocol.

The prot@ol is automatically terminated if an error occurs during execution, and the error
is shown in the status bar. See ANPossi bl e e
2.2.3.2).

2.2.3.1 Stopping protocol execution

If the protocol needs to be stoppesibor e it ds complete, then pre
Pressing stop terminates they pe&exution of the protocaindwill stop the protocol
right away before the last command/stepampleted.

2.2.3.2 Possible errors and corrective action

If a Port in useerror results when the protocol is executed, then some other application is
using theComport selected (See section 2.2.1 above). Possibly a modem is plugged in
and is being used, or the HyperTerminal app (which is found on most versions of
Windows). To fix this, select a differerort from the Options> Communications

dialog and try again, or find the application which is using the port, and shut it down.
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The erroNo response from controller (offlinelndicates that the port selected is not
actuallyconnected to the controller. Select a different port and try again. .

Controller error (command not echoed, bad checksum, invalid parameter or command)
indicates a problem communicating with the controller ovettBB cable, or an

incompatible versio of controller firmware. Check that thkSB cable is in good

condition, and that the controller firmware version is supported by the app (see section 1
above).

2.3 Verify protocol

Verification is performed automatically by thep prior to executing @rotocol, lut may
also be invoked manuallyin this process, thapp checks that the following rules are
followed during the protocol:

1. Volume never falls below zero.
2. Volume never rises above the capacity (see also section 2.2.2.1).
3. Flow rates are witin limits for the capacity (see Appendix D).

When verification is performed automatically just prior to protocol execution, the initial
volume is assumed to be that reported by the controller.

A protocol may be manually verified using the Proteedkrify menu option. In this

case, whatever current volume is presently reported by the controller is assumed to be the
initial volume for verification purposes. If tlagp has not yet gone online, then the

initial volume is assumed to be zero.

If protocol veffication fails, then an error message appears showing the line in the
protocol at which the error occurred.

3. How to open and execute a method

Handling of methods is similar to that of protocols.

3.1 Open Method

Use the File>Open menu option arsklect Method to browse for a method file, as
shown below :
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Method files are assumed to have a .pba file extension. If thedfde was opened
successfully, then it may be executed and/or edited.

If the app displays an error message when yyud open the method file, then it may
have been corrupted,ge via disk error or handditing, or the file selected is simply not a
method.

TheMRU (mostrecentlyused) list in the file menu also handles method files.

After opening the method file, éhdisplay will indicate the currentigpen method, as
shown belov:

3.2 Execute method

Before executing the ntedd, make sure of the followin¢see section 2.2 above)

1. The Controlleiis correctly mounted on th&uto Controller.
2. TheA p p sedal pararaters are set to match those of auto controller.
3. TheA p p @apgacity setting matches t®ntrollercapacity.
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