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Phone: 1-800-424-6723, aplion 2
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click the Contact us link at www bio-rad.com.
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Chapter 1 Introduction

Thermmal cyolers are essential laboratory equipment for ressarchars who nun polymearase chain
reaction (FCR) for sequendcng, cloning, gene expression siudies, mutaganesis, and many other
applications. Bio-Rad's CFX Conngct™ real-ime PCR delection sysiem provides exoellen harmal
performance for two-targe muliplex PCR and mouline detecion of single luorophore experiments,
fis fully adjustable heated lid suppors a wide range of vessels and sealers, induding low-profile
and standard-heigh! PCR plaies.

This guide expiains ow o sef up and use the CFX Connect to perform sensitive guantitative PCR.

Finding Out More

Neota: Click the Bio-Rad logo in the upper right comer of any CFX Maesto soffware window in
launch Bio-Rad s website, This sie inchudes links to lechnical notes. manuals, product
informaBion, and lBchnical suppor, This sile also provides ey IEEhnical resources on o wide
varialy of methods and applications related o PCR, real-ima PCR. and gene expression,
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Chapter 2 Setting Up the CFX Connect Thermal
Cycler

This chapier explains how o setup the CFX Connecl™ ermal cycler at your sibe,

Tip: Bafore sefling up the themmal cycler, Bamillanze yoursall with the thesmat cycler and ks
optcal reaction module, pors, and accessarios,

Site Requirements

The tables in fis secton sl the room, enviranment, and power requirements necessany io
sucoosshilly install and use the CFX Connedt thesmal cycler,

Nota: Install your CFX Connect hermal cycler on a fat dry surface with sufficent cool airflow
for it b run propedy

Benchspace Requirements

Table 1. CFX Connect benchspace requirements

fem Specification
inpLit possar Up o BAD W, maximum
Freguency 50-60 Hz. singla phase
LISE porta SA 18
Dirmensaons W13 i 3 em

O 98 im; 46 gm

H 4 im 38 em
Wisght AT ik 21 kg
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Environment Requirements

Table 2. CFX Connect environment reguiremants

Parameier Range Humidity Range

O atirg condilica 16-31°C O-80% RH, nencandensing
SO-HT.B'F

Siorags pandiBons 15-31"C 0-80% RH, noncondensing
SO-2T B°F

Power Requirements

Power o the CFX Connect thermal oycler must be stehle and within spacifications o ensure propes
operaion. The power cable connecied b fhe power inled pon must be rated for T amps or mora

Table 3. CFX Connect power requirements

Itarm Specification

Mairs input vellage 100-240 VAL, 50-80 He, single phase
hax lrmum power usage <850 watts

Wumber ol powe: sockets A frurifruin of 2 power sockets:

B 1 pockot ko e tharmal cyclor
B 1 sockel for the compuer running CFX Maestra™ soffwars

8 | CFX Connecl Real-Time PER Deiscon Sysiem



System Overview

Thr illustrations in this section display the main componants of the CFX Connect thamal syclar
bass,

Front View

1. Reaction module bay 2. Reacbion modube bnoking bar

®  Reaction modubs bay — hoids the inserted eaction moduie.
®  Reaction moduls locklng bar — locke reaction module in place.
B Air intake vents — allow the themmal cycler o heat and cool guickly.
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Back View
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1. Ethernal port 2 USB Type B port
3. USH ypa A ports 4, Barial test port
b Cocling vernts i Power Input

7. Powswr swiich A Fuses

Datails

B Ethernet port — connects the CFX Connect thenmal cycher o your natwork

u USE Typs B port — connects the CFX Connadt tharmal cycler i3 & compuias runming
CFX Maestro software.

® USB Type A ports — transier data o and from a USE flash drive
B Sorisl test port — his port is for gervice lessng only,
®  Cooling vents — cools themmal cycler

Caution: Do not BMock the cosding vents. For opimal operation, ensure thiat air can
eirculate behind tha tharmal cyelas base.

10 | CFX Conned RealkTme PLR Detection System



CF & Conmed Cobcal Reactian Modus

CFX Connect Optical Reaction Module
Thie CFX Connact thermal cycler ships with the CFX Connect 86-well opical reaction module for

real-gme PCR. The reaclion module includes a fully adjusiablie heatad lid that is capable of
running with @ broad range of reaction vessels,

Recommended Sample Volume
When using the CFX Connect thermal gycler, he maxdmum samplé volume is 10-50 pl,
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Installing the CFX Connect Thermal Cycler

The GFX Gonnect thermal cyclar base ships separately from Be reaction madule, The package
includes:

®  CFX Connect hermal cycler base

B Power cord

® 1 LU58 cabie

To install the CFX Caonnec thermal cyder:

1. Unpack and sel up the CFX Conned themmal cycler base.
2. Aach the reaction module o the basa.

3 Remove the shipping screw

This seclion explaing hese lasks in delal.

Unpacking and Setting Up the CFX Connect Thermal Cycler

important: Before oparating the thermal cycler, read the information in the sections Salety and
Regulatory Compli@nce on page 23 and Instrument Bafety Warning Labals on page 23

Tip: During selup, ensure that you have suflicien! space near the hemal cycier for 8 compuler
on which to run the CRX Massto softwarne.

To unpack and set up the thermal cycler base
1.  Locate the packsge containing tho thermal cycler base.
2 Ramowve the base Fom the packing maherkal,

Tip: Store the packing material for fubune use. fany fem iz missing or demaged. contact
your loca! Bio-Rad office.

3. Place the thermal cycler base on a flal, dry surface with suficient cool alrlow b run properdy

4 Locae the powar cond in the shipping package and insert one and info the power inlet pord on
back of the thermal cyclar

b portant: Do nod powar on the insirumeant at his fime.

5 Aiach the reaction module o the base. Proceed to ARaching the CFX Connect Optical
Reaction Modula an page 13,
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Insaling the CF X Cennacl Thermal Cyies

Attaching the CFX Connect Optical Reaction Module

Bin-Rad ships the CFX Connect oplical reaction module separately from its thermal cycler base.
Carefully unpack the reaction madule and verlfy that the power and USB cables are included in the
shipping contasnee.

Important: Only the CFX Conneci oplical reacsion module can be used with the CTFX Connecl
thermal cycler,

Note: Ensure thal the CFN Connect themmal cyder base rests on a flat, dry surface with
sufficiant cool aiflow 1o run propery.

To attach the reaction module to the CFX Connect thermal cycler base

1, Place the CFX Connedt thermal cycler in a suitable locaaon
2. Ensure thatthe locking bar, located on the back of he fhermmal cycler bass, Is pushed down,

Lot ke Bvinr ot

3. Remove the reacBon module from the packaging material,
4, Remove the insirucions overlay from the thermal cycler's base,

Tip: Stare the packing material and instructions for fulure use. I any item s missing or
damaged, con@ct your local Bio-Red office

5. Lift the reaction module using the handle indents abova the air venis on each side.
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Chapler 2 Sating Up the CF X Connedt Tharmal Cycsr

B WWiIh its lid lever poiniing toward e front inser the reaction module inks he reacthon module
bay, leaving about 2 om of space in front of the thermal cycler.
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Insaling the CF X Cennacl Thermal Cyies

7. Pull the iacking bar up 1o lock the reaciion madule in place.

Important: Thera should be no spaoe at the fronl of the module when | s locked into the
CFX Connect basa,

8, Ifyou have nod done so, insert one end of the suppiied power cable into e ase of the
tharmal cycler and the othar end indo an appropriste electrical outiet

9, Press the power switch on the back panal 1o stan the thermal cycler,
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Detecting Connected Instruments

Dhuring instailasion, the CFX Maestro softwae inskfiler suttmaiicatly installs the instrumsent drivers
onio the computer running the CFX Maesiro software, CFX Maestro detects connected Instruments
whan you start the soffwara

bmportant: You musi disconnect the themmal cycler from the CFX Maesiro compuler batore you
instad the softwane. You do not need b fum off the themal cycler during the software
instafisBon,

To detect connected instruments

1. Wyou hava not yei done 5o, insert the square (male} end of the supplied USE Type B cabls
inio the USHE Type B port locaied on the back of the CFX Connect bass

2. Inser the other (port) end Inlo & USE por on the CRX Maesio compuler.

3 iWthe thermal cycler is not already running, preass the powar switch on the back of the
inatrument fo turm it on.

4. Btart CFX Magsiro software.

The software sutomatically dedecis the connecled instrument and displays ils name in the Delected
Instruments pane in the Home windaw

Note: If bwe instumant does not appear in he Detecled instruments pane, verify that the USE
cable is properly instalied. To reinstall drivers, select Tools > Reinstall Insrumant Drivers in
the Home window in CEX Maestno softwane,

Removing the Shipping Screw

knportant: Bio-Rad's optical reaction modules ship with a red shipping sorew insaried in the
inmner lid to stabilize he reacton module dunng shipping. You must remove the shipping sciew
bafore you can operale the reaclion module,

To remove the shipping screw

1. The GFX Connect thermal cydler necognizes that the shipping screw is insered in the optical
reacton module.

2. ARer insialling and siaring CFX Maestro software, nghi-click the CFX Conned instrument in
the Detected Instuments pane and seiect Proparties

3. Selectthe Shipping Serew tab and click Remows Shipping Screw,
4. Open the optead module (g,
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Insaling the CFX Cennacl Tharmal yoles

5. Remove e shipping screw rom e hole hal comesponds toowell A1 in the inner haadbad lid
and siore the screw in 8 safe place,

Mote: You mist rginsert he shipping screw should you need O relurm (e neaclion
maodule for any reason. Save the screw in @ safe and accessible place

8. Inthe Shipping Screw tab, alick O o confirm the screw atalus,

T, Closa the Properiies dalog box

Loading Sample Plates

Tio envsun unifarm healing and cooling of samples, plales must be in complate conEct with e
reaction block, To ensure adequate contact, do the following:

B Cosnfirm thal the Block is clean before Ioading samples
8 Firmily press e ehdividual wbes, wbe siips, or micoplales ink e block wells.

When using one or a few ubes, use the ube frmame (catalog 1848000 or#1 848001 ) or load al

lizast o H'I'FIWHM i drach comer of the bliack (o ensure he lid exens eowin PIEEESAIE O
individuel fubes.
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Loading Plates into the CFX Connect Reaction Module

WARNING! When running the CFX Connact real-fime datecton system, always balance the
ke strips of add ube caps o e cornes walls o ensure the heatsd lid apphes even pressurs
across fhe biook.

To load plates into the reaction module

1. Toopan the molonzed lid, do one of the folkwing:
B nihe Deected Instruments pana in CFX Masstro software, dick Open Lid
| D e St Run @b in the sofware, click Dpen Lid.
® Prass fhe lid buion on the foat of e instrumand.

I |

2. Place the micropiahs, individual uEes, or lube Sips with seabked lids |n the Black.
Important: Verify that the tubes are completely sealed o prevent leakage.
Tip: For opimal results. load sampla volumes of 10-25 yl for the CFX Connect system.

3. Foraccurale dats analyss, verfy thal the onentation of reactions in the blodk is exactly the
same as the arfentation of fhe well contaats in the Plate @b in CFX Massino softwans

Tip: You can adit the wall conteénts usng CFX Masesto sofbware bafore, dunng, or afier the
run
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Insaling the CF X Cennacl Thermal Cyies

Tio close e mokeed Ik, do one of the fallewing:

W Press he lid bution on the instrumient.

B |nthe Detecied instrumentz pandé in the software. click Close Lid.
& Onthe Stan Run tab in the software, dlick Close Lid.

Impsrtant: Ensure thad nofing blocks S hid when It closes Adihaugh there is a Hﬁfy‘
machanism o prevent the lid from cosing if it senses an obstruciion, do not place
anyihing in the way of Be lid belore cosing
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Detaching the CFX Connect Optical Reaction Module

bmporiant: Powear off the thamal cycler before detaching a reachon modute. Codling fins

within the reacSon module mighl e hot immediatedy afer running a prolocal or incubation,
Ensure that the fins are cool before daetaching the reaction module.

To detach tha reaction module from the thermal cycler base

1.  On the back of the thermal cycler base. push the fecking bar down to unlock and release the
rEachon module

2. Carehdly lift the reacBon module out of the bay using fhe handle indents on sach side.

3. Belthe reaction module on & clean, Aat surlace where it cannot get bumped, scraped, or
dropped.
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Transarring Dain Fies

Transferring Data Files

When the run is complete, CFX Maestro™ automatically displays e Suorescence data in the Cata
Analysis window, which you can save 0 3 specified folder on the CFX Maesto compuiter, (See
CFX Massino Software User Guide for infarmation aboul saving data fles.)

Az well, the CFX Connect hermal cycler stores up o 100 real-ime PCR runs a5 _zpor iles, Aller
the nun comgletes, you can ransfer siored data fles from e thermal cycler o e CFX Maesino
computer thraugh the software.

Transferring Data Using CFX Maestro Software

To transfor data from CFX Maesiro software

*  Inthe Delecied instruments pane on the Home window of CFX Maesiro software. righi-click
tha targe instrumant and salact Retieve Data Fles.

The run data ame saved inlo a folder labeied Real-Time Data as separale 2per fles,
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Appendix A Safety and Regulatory Compliance

The CFX Connact™ tharmeal cycler haats and cools vary quickly during oparation. Bio-Rad strongly
repommends that you follow the satety spechications lisied in this appendit and throwghowt s

manakal

Note: Lisz anly Bio-Rad-supplied LS8 cables (calalog @1 B4B000) when wsing e
CFX Connect thermal cycler,

Instrument Safety Warning Labels

The 'li'll'ﬂiI'IQ labeis in Table 4 appearon the CFX Conmees thesmat cycler and refer ditectly o ha
sate use of fils instrument.

Tablo 4. Instrument safety warning labols

lean

A

Meaning

CAUTION: Risk of dangor] This symbol identifes components that pose & risk of
persarsl fnjury of damags 1o the instrurment if impropesdy haadied, Wherever this symbal
eppeans, consult the manual fior further infermation before procesding.

Mota: Operaling the CEX Comnect thermal cycler before reading this manual can
corslitute 8 parsonal injury hazard, Only qualified laboratory personnal shaukd
operals this instrumant,

VN

WARNING! Risk of eloctrical shock! This symbal idenifies componanis. Bial pose a
risk af eleckrical ghock If impropeity handisd,

impartant: Never rermove the ouler case of a thermal cycler base. This may cousa
you o recaive an sbecirical shock.

Thug ihormal cyclar uses neutral fusing, which mears that [ive posor could bl be
exposed inside e | raumen even when fie fuse is blown or removed. Do nol atempt o
remenve the outer case of ihis therral cycler hase, power supply, heat pump, of other
accessorhes, I you open (hese struments, you pul yoursell & riak ko alectrical ehock
and void your warranty. Alk repsies must be done by an authorized repair sarvica.
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Appenti A Satety and Reguiatory Comakance

Table 4. Instrument safety warning labels, continued

lcon Meaning

WARMNING! Hot surface! This symbal identifies components (el pose & ek of
ﬁ?} personal injury due toexceasive heat if improperty handled.
), Imporiant: The sample blocks can become hol anough dunng ha courss ol noomal
oparation o causa liquids o boll and axplode,

A thermal cyeler generales encugh heal 1o cause serious burns. Wear salety goggles o
alher eye protecson sl &l Smes daring operation. Alweys allow the sample bock to

Fatum 5o ldle temperaiure bafore opaning 1ha lid and removing samples. Always sllow
maximum clasrance fo aveid socidanal skin burma,

Safety and Regulatory Compliance

This instrurment has been designed 1o be salely operated under the environmerntal conditions
listes in Tabde 5

Table §. Condithons for safe use

Usage Aspect Conditions for Safe Use

Rated i nput pawer 100-240 VAL, 50-60 Hz, 850 W hax
Overvoltage caegory H

Fuses 10A, 250 V, 5 x 20 mim, fast blow (qiy. 2)
Emvaircrmen Indoor use only

Temparsturs 1531

Relative humidity Up ko B0% (noncondensing)

Allitude Up b 2.000 mefers above sea leval

Pallution degres 2
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Salety 8 Reguatary Comphance

Safety Compliance

This Instrument has been ested and found o ba in compliance with all apphceble rguirements of
the fallowing safely and electromagnebc standards:

m|EC&1010-1:2001 Safety Reguiremanis for Electical Equipmant for Measurement, Controd,
and Labaralory Use, Part 1: General Reguiremanls

® |EC 61010-2-010:2003 Salety Raquiremeants for Electrical Equipment for Measuramant,
Control, and Laboratory Use, Part 2-010: Paricular Requiremants for Laboratory Equipment
for the Heating of Materials

8 ECB1010-2-0871:2001+A1:2003 Salety Requiraments fof Elactrical Eguipment for
Measurameni, Confrol, and Laboratory Use, Par 2-081: Particulasr Requirements for Aulomatie
and Semi-Automatic Laboraiory Equipmant for Analysis and Cther Purposes

B CAMNICSA-C22 2 NO. 61010-1-04 Salety Requirements lor Elecirical Equipmant fog
Measuremant, Conirol, and Laboratory Use, Par 1: Genaral Requinemsants

B CANCSA-CZZ 2 MO, B1010-2-010-04 Salely Reguirements for Electrical Equipment far
Measurament. Control, and Laboratory Use, Part 2-010; Paricular Reguimements for
Laboratory Equipment for the Heating of Materials

B CAMCEA-CZ2I 7 MO G1010-2-081-04 Salety Reguirements for Blecirical Eguipment far
Measuremant, Contral, and Laboratory Use, Part 2-081: Particular Requiremanis for Automatic
and Semi-Automatic Laboratory Equipmeant for Analysis and Ciher Purposes

® EN&1010-1:2001 Safety Requirements for Electrical Equipment for Measurement, Controd,
and Laboratory Uise, Parl 1: General Reguiremants

B BN E&1010-2-010: 2003 Satety Requirements for Elecirical Equipment for Measuremeant,
Coniral, and Laboratory use, Pan 2-010: Padicular Requiraments for Laboratory Equipment
for the Heating of Materiaks

®  EN&1010-2-081:2002+A1:2003 Safely Requiremenis for Electrical Equipment for
Maasurement, Control, and Laboratony usa, Part 2-081 Parficular Requirements for Automatic
and Sami-Automatic Laboratory Equipmant for Analysds and Oiher Purposes

®  ULG1010-1:2004 (R2008) Safety Requiremants for Eleciical Equipment for Measurament,
Control, and Laboratory Use, Part 1. Ganesl Requirements

® UL E&101A-2-0102002 Standard for Elecirical Equipment for Laboratory Use, Parl 2: Parbcular
Reguiremenis for Laboratory Equipmant for the Heating of Matorials
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Electromagnetic Compatibility (EMC)

m ECH1326-1. 2005 Elecincal Equipment for Measurament, Conbol, and Laboratony Use - EMC
Requiremants, Class A

m  EM B1326-1 2006 Elecrical Equipmant for Measuramanl, Coniof, and Laboratory Use - EMC
Requirernents, Class A

®  FCC Part 16, Subpar B, Sactions 15,107 and 15,108 as a Class A Digital Devica

FCC Warnings and Notes

B Warning: Changes of modifications o this unil. nof exprasaly approved by Bio-Rad. could vaid
the user's authorty o operate the aquipment

m  Maote: This equipment has bean ested and found o comply with tha limits for a Class A digital
davice, pursuant io parl 15 of the FCC Rules. These limits are designad io provide reasonabia
prodection against hammful inlerference when the equipment is operated in 8 commancial
envircnmant This equipment gonerabes, uses, and can radiate radiciregquency energy and, if
niaf inatalled and used in accordance with the instuction manusal, may causs hammful
inferference o radic communica®ons. Oporation of thes eguipment in a residential area s
likety to cause harmiul interference, in which case the user will be required ko carect e
iferfenencse at his own expense.

B MNobe regarding FCC compllance: Although this instrement has been tested and found o
comply with Pan 15, Subpart B af the FCC Rules for & Class A digital device, please nole that
tis compliance is woluntary, for the instrument gualifies a5 an "sxempted davice” undar 47
CFR 16.103{c), in regand 1o ®e cited FCC requlations in efect ot the time of manutactune

®  Mote regarding Class A FCC Bmits: Shivlded cables must bo wsed with this unit o ensum
compliarce with the Class A FCC limits.

B Mots rogarding Canadian EMC compliance: Le present spparell numerigues n'emesl pas de
bruits radicelacrigue depassant les limites applicables aux apparsils numengues da class A
prescriles dans ke reglement sur le broullage radicalectrique edicte par ie Minsterne des
Communications du Canada.

®  Mote regarding cables: Shisided cablas musd be wsad with this unit io enaure compllanca
with the Class & FCC limels,
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Salety 8 Reguatary Comphance

Battery

The CEX Connect thermal cycler uses a 3 ¥ lithium-metal coin call batery and a 4.8 ¥ nickel-melat

hydride rechargeabls batery pack 1o maintain Ume satings and run data in the event of AC power
loss. If the Bme andlor run data do not remain set afier the wnitis fumed off, | may ba an indication

that the: batieries are gefing weak. ¥ hia ocours, contact Bio-Rad Technical Suppon for assistance
WARNINGI Do nat attempt 10 change the battenas. Contact Bio-Rad Technical Suppon.

For the State of California, USA only

®  Porchioraie maigral — special handling may apply, sea
www disc o3 gowhazardouswaste/perchiodse

®  Perchiorate malaral - [iEhium batiery containg parehlonate

Warranty

The thermal cycler and associaled acoessones ane oonined by a standard Bio-Rad warranty
Contact your local Bio-Rad ofiice for the detalls of he warranty.
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Appendix B CFX Instrument and CFX Maestro
Software Catalog Numbers

This appendix lists the catalog numbars for Blo-Red s CFX instruments and compatible optcal and
tradifional neachon modules, and the CFX Maesino™ sofbwans.

Table &. Catalog numbears for Blo-Red's CFX insiruments and modules, and
CFX Maostro software

Catalog Numbar Description

Instrumants and Reaction Madulas

184-1100 C1000 Towch™ Tharmal Cyclar Chassis

184.2000 S1000™ Tharmal Cycier Chassis

184-0148 Dual 48048 Fast Beacion Module

184-0196 B6-Wail Fast Rsaction Moduls

1840187 85 Well Desp Well Reaction Module

184.0138 384 Well Raaction Modube

185-1196 C1000 Touch Thermal Cycles Wigh 86-Well Fast
Raaclion Moduie

185-1197 G000 Toweh Thermal Cycler With S6-Wall
Deep Well Reaclion Moduls

185-1148 C1000 Touch Thermsl Cyeler With Dusl 48148
Fasi Reaction Module

185-1138 C1000 Touch Tharmst Cyclar With 384-Wed
Ranction Modute

185.2196 S1000 Thermal Cycier With 86-Weil Fast
Raaction Module

185-2197 S1000 Thenmel Cycler With 56-Weil Dess Well
Reaction Moduts

1852148 §1000 Thenmal Cycler With Dual 4848 Fast
Aeaction Module
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Appentix B CF X Instrumen and ©F X hassire Soffware Calalog Mumbers

Table & Catalog numbers for Blo-Rad's CFX instruments and modules, and
CFX Maastro software, continuad

Catalog Number Dascription

188-2138 E1000 Tharmal Cyclo With 384-Wedl Reaction
bhndiile

164-5067 CFXB6™ Oplical Reacton Module

185-5105 CFX06 Towsh™ Real-Time PCR Delechion
Sysiem

1E4-4095 CFXEG Desp Well Optical Reacton Moduls

tB5-4005 CF X8 Touch Deap Well Real-Tims PCR
Daiocion Systom

1855201 CF Y Conmect™ Resl-Time POR Dstaction
Syalemn

TB4-5385 CFX384™ Optical Reaction Module

TAL-Gans CFX284 Touch™ Anal-Time PCR Detection
Syadem

CFX Maesiro Software and Accessories

12004110 CF X Ma=abro Solbwane

12004128 CF¥ Masaba Solbaais for Mac

164-5001 CF X Masstro Soltware, Security Edifon, | user
licErse

184-5005 CFX Maaatro Saftware, Security Ediion, S user
lizarses

184-5010 CF X Maosro Softwane. Security Edition, 10
user icenses

TEA- 5008 CFX Masstro Softwane, Chinese Edition

154-5028 CFX Maastro Software. Russian Edtion

184-5025 Precision Melt Analysis Softwans, with
cafibration kit
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Table B. Catalog numbers for Blo-Rad's CFX instruments and modules, and

CFX Maastro softwara, continuad
Catalog Numbor Description
1848000 LSE Cable*

"To pravan imefierence of daka loas, use o sufficiently shislded USE 20 cable
{eatatog # 1H4-8000) whan connecting nsinements to the compuler or o snolber
inabrumen.
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Appendix C Recommended Plastic
Consumables

Recommended Plastic Consumables for the CFX Connect
System

Thie CFX Connact™ systam accept low-profile 0.2 mi plates and tubes. Bio-Rad recommends tha
following consumables for optimal results

MLLBEDT — Mulliplate ™ low-profile B8-well unskiried PCR plaies with clear wells
MLLBEET — Multigtate ™ low-profibs BE-wedl unskined PCR plates with whits wells

HEPIE01 — Hard-Shell™ low-profile 96-wall skined PCR plates with white shall and claar
wells

HSP3G55 — Hard-Shell low-profile 96-well skined PCR plates with white shefl and white wells
TLS0807 — Low-profile 0.2 ml B-ube PCR stips without caps, claar
TLS0851 — Low-profile 0.2 ml 8-tube PCR stips without caps, white

TCSOEDI — Optcal fliat B-cap sirip, for 0.2 mil PCR wubes and plakes
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Appenidix O Racommentded Plasic Consimakies

Plate Seals and Plate Sealer
For opimal results, Bio-Rad recommends the fdlowing plate saals:
®  MS581001 — Microseal™ ‘B’ adhesive seals, optically clear (strong adhesive-based)

B MSC1001 — Microseal 'C' opbcal seals, oplically clear (pressune-activaled, adhese-based )
" 1814000 — PX1™ PCR plaie sealer
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Appendix D Maintenance and Troubleshooting

Thiz appendix explaing how o clean and maintain the CFX Connect™ thermal eycler and how 1o
troubleshool problems that you might hawe,

Cleaning and Maintaining the CFX Connect Thermal Cycler

The CFX Connect requires litle malnienance for propar operation and precise thermal contnod
Howaver, wilh long and constant wse, he thermal cycler will reguire some cdeaning and obher
maintenance including replaceng Me hises.

The CFX Conned sysiem inciudes o sengiive oplical shufle sysbem hat moves quickly during
data collaction and 8 sample block that must heal and cool very fast. Contamination of thess
eonmpanents can inleriere with thermal cycling and data callection

WARNMNG! Mever allow a neaction o run with an open o leaking sampla lid, The reagenis
couid escape and coat the block, inner lid, and optcal head in the shutle sysiam. Excassive
dirt can dim the signal, and fuomescence contamination can creale oxcessive background
signal. The shutle system cannol be cleanead excepl by rained Blo-Rad sarvice enginears

Avold contaminating your CFX Connact sysiem by lollowing hese suggestions
B Always clean the outside of any containers before placing them in the block,

B Mever mun a reaction with & seal thal is open, ioose, punclured, of othensisa damaged
bechuse you could contminate the Block, iInner lid, and oplical syshem

B Never un 8 real-time PCH macbon with volalile reagenis that could explfode and contaminaie
thi block, inner lid, and optical syskem

B Claan the block &nd innes lid pernddically o prevent the buildup of dirl, biohazardoaes material,
or fuorescent soluflons.

B Never clean oratharwise iouch the oplical system bahind the heater plate holas in the inner
lid

8 Clean the outer lid and CFX Connect base on a regular schedule.
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Cleaning the CFX Connect Thermal Cycler

Cilgan the CFX Conned! thermal oyciar on a regular schedule o remove any debas or dirl that
might interfers with proper funclion (see Table T). Clean the base io prevent damage b2 the alr

iniake or reaction moduls bay.

kmpartant: For instructons on handling and cleaning radioactve or biohazardous matertals,
consult the guidalines for radiaBon safety and biosatety provided by your ins§tuson. These
guidelines also include disposal methods of hezardous maternials

Tabla 7, CFX Connact thermal eyclor bage maintenance

Componant

Ak vanis

;hu:';lmwmuhq

Action

Use asoff brush, damp clofh, or vacuum cleaner o remose
fight chust from thi air vents, Remaovs amy haeny dust that is
deap in the verts with & vcuum cheaner.

Tips Cloang the vorts allows sutficiont aliow o
precias thestmal coniral during & run.

Use & demp soft cloth 1o remoye debris and epilied [hquids,
Claaning the bay alipas precise hasting and coaling of the
ranction Hock,

Caution: Mever use cheaning solutions that are
irrosive 1o ahimimem Avord scralching the surisce of
thie by, surfece acrebohes can interfers with precise
fhermal conirol

Cautlon: Mewer pour waler or alber splubions in e
raaclion module bay. Wl companants can causs
elecirica anock whern he themal cycier o plugged in

Chutskide case of e (hermal cycler base

Use a damp cloth of lissue o clean splila off the outside
cese |f nesded, use a mile soap solution and remave the
residus complataly,

Tip: Clesning the culside chse prevents corrosion.
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Cleaning and Mandaining the CFX Cenneel Tharmal Cyces

Cleaning Reaction Modules

Clean the reaction modules on 8 regular schedule o prevent reagents from accumulating and

interering with the ability of the reaction biock 1o change lemparature guickly (see Table 8 on pags
B

WARMNING! To prevent alactical shock, always remove the reacticn module from
e Thermal cycler biase bedore deaning if

Impariant: Mever buch or allow salutions o lbuch the oplical sysiem thal is located behing
the lid plats hofes in tha inner lid:

[ e oot e

(ECEHTERLE & F ]
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Tabls 8. Reaction module maimenance

Companant
Caaling fins

Actlan

Use & s0h brush of damp loth b remave [igil dust ram the coaling
fims. Remonwe ary heayy dust het is deep in the fire with & vecoam
cloaner, Lise wator and 3 soft cloth o resrove dabeg fhal ks stack 1o
Th fins

Tip: Cleaning the fine improves preciss aangla heeting and
conling.

Cautlon: Avoid scraéching tho surisce Nover usa cleaning
solulions (hat ane corressve o sluminem, such &3 bleach or
abrasive clearsers, § needed, uvsa 8 mild soap sclulion amd rinss
wall io femove the residue cormpletely

Cuiside corror of e reacion
biock

LUse a soft cloth and waler io rermmove debrnis from the ouder block

Cautlon: Never claan the block with sirong slkaline solutions
slrang aoss, AMmorra. oF highly concantralad Blaseh). Mever
uze comoslve or sbrasive cleaning soluticns. These clasning
agents ¢an damags ihe biock and prevant precise tharmal
contral,

Biock wells

Imprtant: Clasn spills immsdabsly 1o prevent tham rom drging
ineside walls,

Lise fispoaabie plashc pipets with walsr (recommanded), B5'%:
elfanad, of & 1,100 dilution of Beach 0 waler, Always nnsa s walls
with walar several imes 10 remove @il traces of ethanol. beeach, or
soap.

Cautlon; I k=& in the block welle, Beach, sthanol, or soap could
corods the Mook and'on destroy lubes and microp! sles during a
mun. Always rinsa the Bock wed| after cleaning it with any

sofuion oihar than warter

Caullon: Meyver heal the Bock afer poding a cleaning saluion,
Foatirg Bw Bock with clesning scoution camages the block, lid,

and Benmal cycler base,

If il is used, the walls must be cleaned thoroughly and often. Uss of
@il inthe wellz |e ot recommended. Clean the ol when ltis
discoloned or containg dirt. Lse & solution of 85% esihanol to clean gl
Do ok albow 0il 1o build up in the block,

Inner lid of the reaction
frodule

Use a soft cloth and waler o rernove dabrns and solufions from the
inner fid surlsca

38 | CFX Conned RealkTme PLR Detection System



Cleaning and Masndaining the CFX Connes! Tharmal Cycer

Tebis B. Reaction module mainienance, continued

Component

Action
Tip: Claaning the irmer {id improves precise samole heating and
cooling.

Caution: Mever uss abrasive detergents of rough malenals thad
soraich the surface.

Chtor lid suriace of the
remction module

Lise a damp cloth or fissue o clean spills off the oulside cese. IF

needed, ute @ mild s0ap solution and inse the surface with a damp
ciolh.

Tip: Claaning fha covar prevents Comosion
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Maintaining Sufficient Airflow

The GFX Gannec thermal cycler raguires sufickent airflow to heal and cool precisely o the comect
tErget iemperature. If e Sow of air s blocked, the Sermal cycler cannot remp 10 the comect
Empearaiure in the specifed ime, This section explaing how io lest the sirfow and how io fx low or
warm airfiow,

Testing for Sufficient Airflow

The alflow s suficlent when the thermal cycler heats and cools o the comect larget lemperatures
prevmiply. Bio-Rad suggests that you kest the airfow when you gel up the CFX Connect hermal
cydier in a new |ocation. Yol can also measure the air iemperatine at any ime io ensure sufficiant
Ao,

To determine the presence of sufficient airflow
1. Selup and stan e hermal cycler,
2 Adjusithe local environment for typéca!l conditions:
®  Tum on any nearby equipment. such a3 fans or others themmal cyders.
®  Open any window blinds 1o reproduce typical conditions during & nun.
3 Run a typical PCR profoonl for 30 min

Il mose than onoe thermal cyoler isin the area, run a prottood on all the thermal cyclers al tha
STl firme.

Note: Samples are not requined for the test runs. Howaver, you must include an emply
microplate or ubes. The lid does not heat cormectly if it louches the hot block of the
raachon moduke,

4 Measum the air tempemsature al the air inlake vents of all tha thermal cycers.
i the air intake iemperaiure increeses above 31°C, see Fixing Insuficient Alflow ihal follows

Fixing Insufficient Airflow

i the alr temperatsre near the thermal cycler is above 31°C, make ong or mare of the Tollowing
changes o moesse the low of cooker air around the thermal cycler

®  Adjusi air condiioning tolowear the amb$ent air emperature.

B Move the thermal cycler o anodher location,
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Keainiaimning Sutlican Arficey

B Provide more space around the thermal cycler and baebwvzan n:lﬂmﬁtmﬂumﬂ. Fl.l‘l"ll"lﬂi
inetrumeni= 20 that e warm exhaust air from one iInstrument does noi anier e air intake

vENE of analier

B Shield the thermal cycler from heal sources such as radiaioss, heabproducing instrumanis,
and bright sunlight

Replacing Fuses

Fuses an the CFX Connact thermial oyelar are designed o blow it case of gevers powsar surges o
olhear cavses of alectncal ghort This protects bof he user and the thermal cyclar from excassive
eleciric charge, Fuses on ihe thermal cycler rarely need 1o be replaced. However, some inslitulions
prafar o replace fuses on a regular basis o maintain uninterrupted cparation.

if the fwarmal cycler doas not twm on, first varfy that the power cord (s plugged in o a fundioning
POwWer SoOUFcE, Al 'ﬂ'ﬂﬁ' el B PO D0 ang power source arg within the specficatians lor
this thearmal cyciar.

Imigssrta il O not attempl o replace the power oord on e CFY Connect hermal cycler.
Ingimad, contact Bio-Rad Technical Suppon,

Finally, verify that the huses ars infact i the fuses are broken or burmead, replace the fuses. This
secion explaing how 1o view and replace luses on the CFX Connect thermal cycler

Tige: The tharmal cycles has two 10 A 250V, § x:20 mm, fast blow fuses,

WARMING! To prevent elocirical shock, aways um off and unplug tho thermal
cycler from the electrical outet before chacking the fuses:

To view and replace the fuses
1. Using a small coin, open the fuse drawer on ®e back of tha thermal eycler

2. Pull out the fuse deawer and remave each fugs.
3. Look af the condifion of each fuse..

A bad fuse shows a break or bumed spol in the metal. & good fuse has intact metal
4, Replace each damaged fuse
5. Cloga the fuse dranwer.
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