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CHEF Mapper”
Pulsed Field Electrophoresis System
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Mo you Gin accurtely separate everything [rom Yeast Anificial
Chromesomes (YACs) 10 M13 insens with o single instrament

'he CHEF Mapper system, based on CHEF (Clamped
Homogeneouws Elecine Fields) E:ILI:..'H.'I] fielad r']r'rln:]:lh:lrg:;if
technology, also offers the lexibility ol PACE (Programmable
Autonomously Controlled Electrodes)? technedogy. With its
versmile PACE architeciure, you can completely control electrs-
cal beld vectors with respect o switch time, voliage, and angle

Consequently, you achieve higher nesolution, greater speed of
separation, and greater aceuracy than could be ohiined with
previous pulied liekd systems. Furthermore, the CHEF Mapper
SVELETT '|'~rnu-:lf:= bast results. Buil-in |'I|LII-:1-.'-:1|--:I|II|||||:'.:' ||||5-|'||
held separariors, elimimating months of 1riad and ermor,

Pulsed Field Expertise on a
Computer Chip

The CHEF Mapper XA system’s unigue bulli-in algodithm suto-
matically sebects the optimum conditions lor your separation
Fased on 3 expert man-years of protocals, the algorithm,
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Auto=lgorithm mode
382 how run time, 15° included angle
47 1o P4 seconds switch time amp
6 ¥iom (00 W), 0.5x THE at 14 *C
1.064% Pulsed Field Certified Agarose

Fig. 1. Autg-algorithm based separation
of 400-800 kb size range. Lane 1.
Saccharoenyces cevevisioe chromosamaes
Lane 2. lambda ladoer.

embedded on an EPROM chip, interrelates 11 key variables:
DA rmgmient size, buller type and concentmiion, ngaros: type
and] concentration, buller temperature, initial and linal switch
time frampl, pulse angle, volage gradient, and run me, See
Figure |, Protocols may be refined by using the exiended, PC
I}i.ljl.'d. Interactive FlLIHIu'.II D, The PC version allnes VOl B0
record a hard copy of your protocols, and includes g bar code
Format for Bas daa entry into the CHEF Mapper XA sysiem.
Alematively, vou may directly load optimized protocols from
the PC to the CHEF Mapper XA system through the RS232

[ anid |||1I.i-:'-|'|:|| cable

Multi-Angle Switching for
Maximum Speed

I'he CHEF Mapper system lets you choose any pulse angle
lrom 07 1o 360°, |'|-:'|'Ir|1'|'||111|.'|_'||:' separation time can (W
reduced, without loss of resolurion, ’!r-. |"-:'v:'I|||.'||:':|||:r-.'||:|1|.é_'|'.|1:_r
the pulse angle. Schizesaccharomyees pombe chromosomes
{3.5-3.7 mb} migrae 30% laster wsAng o 100" inclisded angle
than they do wsing a 1 20° angle.* See Figure 2
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0.8% Chromososmal Grade Aqarcss

Fig. & Increased maobility of £
pombe chromosomes. &, 10H°
angle. B. 150" angle.




Speed and Resolution for
Screening Small DNAs

With the CHEF Mapgser symem, you can separate small DA
[ragments (<50 kb with corstanding resolution using | B0F angle
FIGE wirth asymmetric forward o reverse voliages and swiich
times as fagt as 50 meec, This method has been shown o he supe-
rior vo all other PRG technicues in this range,” and ts the methiod
of chioice for sizing restriction digesis of cosmid and phage vwec-
tors, BELP mapping, and DNA fingerprinting, See Figure 3
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Lare 1= Ba-Rads FHind B starsdand
(G, T4, 23.1 kb))

Laie 2 Baa-Rad s B—28 kb Lize slandand
(8.3, B.6, 100, 12.2, 150,
17.1,19.4, 22.6, 24.8, 29.9,
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Fig. 3. High resolution of B=18 kb size standard with asymmet-
ric woltage FIGE.

When speed is more critical than resobution, the CHEF Mapper
systerm albwes yow o separaie small DMA ||;|5:|||.'.'|lh i bess than
an hour using narrow pullse anghes (10671 and high voltage gra-
dienis {up o 9 Viem),

Multi State Switching for Highest
Resolution

The mult siaie mode of the CHEF "'.|:|.|'||'||_'T sysieTm enhanoes
resalution n selected fragrent size ranges by alloaing yow to
combine up o 15 different electrical fizld veciors during a sin
gle putee oycle, Additboral vectors have been showm o increase
resolution in selecied size nlngl':-i.' Each vector can be asigned
ins owm palse angle, voltage, and switch time. Up o eight dif-
f-e'n.'nl |1|l:'\lL'|l!"\| iar :\L'KIIIII.'I:I.'\- Ly III.' I'.'\l::ll1ll1i'.lt'IJ LY !\-EF:ﬂrill.L' ATy
size of DNA. See Fipure 4,

Greater Accuracy in Mapping

Accurate sizing of fragments requires an expanded linear range
of seporation. Switch time rmmps increase the mobility of frag-
mietits in g sample o5 a function of molecular weighs by gradu
ally changing the switch time during the course of a run
Mo |:|1|':|r I'.Il.'lll!h 'i'S LLAESIVE [ CONVYEX ?‘h'_'llll.'h] I1i|'|'E ]:!.'l:ll
shown 1o provide very linear separations from 30 kb-700 kb
Therelore, [ragrment sizes will be measured rmore precisely, amd
the maps you construct will be mare sccurate. See Figure 5
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Fig. 4. High resolution separation with multiple states {vec-
bers). 5. cerewisiae chromosomes separated under: Ao bwo-slale
conditiond. B. i stale conditions. Matice separalion of the co-
rmigrating chramasomes with muli sale condilions.
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Fig. 5. Mability effects of non-linear switeh time ramps.
kalecular Lze wi migration lor liness, concnse, and convex ramps
The conves ramp fesulis in Uhe sidest linear range,



Secondary Pulses for Increased
Separation

The application of additlonal vectors (secondary pulses™) of
delmed volage, durarion, angle, and frequency o the primary
wector can enhance the separation of large DMA molecules.
These secondary pulses may act by releasing DNA molecules
caught im the gel matrix. See Figure 6

Bt state mode

200 bt run Birme, 1207 intluded angle
Gl b 120 seconds swilch time ramp

& Wicm (200 V), §.5x TBE at 14 °C

1.0% Molecular Biolagy Certified Aganose
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Fig. 6. Increased separation with secondary pulsed Tield electro-
pharesis (SPFE). 5. cerevisiar chramosomes separabed under A, two-
slate carditians. B, twoestale conditions with sscondany pulses,

In convennonal PEGE Syslerms, variations in fempemiune anid
lownie strength due to bufler breakdown can cause fluciations
voltage, leading to variations in pulse angle which resault in loss of
reprocucibiliy and resalution, The CHEF Mapper system pre-
vents that problem by using a patented technology called
Dhmamic Regubaion” (DR). With DR, the volige across each clec-
tode |'Ii|ir is monitered and I'l.‘ﬁl.‘lhl[l‘.‘d at the roper limeeel. That
wary, T masrer whet the balfer conductivity, Lemperature, or el
sire, the electric field remains hormogenesus throughout (he run
DR strictly maintaing the elecironically genemizd pulse angle so
vou gt stmight, reproducibie lanes and bener resalution

The CHEF Mapper System is
Easy to Use

The CHEF Mapper system is easy to operate, even for begin-
ners. s pwo-lne Muerescent display prompts you for all infor-
makion o seb up A run. Any program generated may be edited
on the CHEF Mapper system, and then stored in its long-term
memory [up o 20 programs). The instrsction manual also
includes prmmelers for numerous common separations, bar
code tormatied lor imnmsediate enmy

Protection from Power Outages

The CHEF Mapper system has its own buili-in power supply,
swilcher, and clectronics for maintaining the eleciric fields, The
paTaneLers e |:-ul|!|.'|:r' lacbeed up in memory 2o that a rum will
automatically restar afier power outages less than 3 hours

Versatile Electrophoresis Cell

The electrophoresis cell has these convensent fearures:
* 1 x 43 x4 om, horizenal forman, scrylie constiuction

* 24 individually replaceable 0.02" diameter platinum
electmdes

¢ Accommcdaes 14 cm (wl x 13 cm (), 21 x 14 cm, and
14 x 21 e gel formas

¢ Temperature probe through the lid, with digial resdout
on the cooling module panel

¢ Safery interlocked lid

Precision Cooling System

lemperature regulation is one of the keyvs w high resoluton
separations. The CHEF Mapper XA svstem includes the
Cooling Module. This direct buffer chiller precisely mainains
temperatures from 3 °C w amblent, The Cooling Module is
compact and lightweight (42 cm long x 23 cm wide x 24 ¢m
high, 14 kgl Maximum cooling capacity is 73 W of inpur
power al a set temperature of 14 °C. Bulfer is circulated
through the system using the Variable Speed Pump, The low
rate &5 easily adjusted by o dial on the pump.

Service and Support

In addition 1o the CHEF Mapper system, Blo-Rad has a rnge
of agaroses, pulsed field skze sandards. and other accessorics us
described on the following page. All of Bio-Rad's PFGE prod-
ucts are hacked by years of elecirophoresis experience and
expenise 1o help you through all phases of sample preparation,
separation, and detection, a8 well a5 system troubleshocting,
We also provide periodic procedural and algorivhm updaes,
technical suppaor, and 4 strong senvice arganization Lo give you
immediate sodutions (o any problems.
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Ordering Information

Catalog T
Mumber  Product Description

Systems

1703670 CHEF Mapper X4 Chiller System,
120V, inclides CHEF Mapper XA posser
mizdide, embedded suta akparthm for
protoool optimizagion, inkeractke
agorilthm program dise, bar code reader,
electrophoresls cefl, Cocling Module,
Varislde Spesd Pump, Temperature Prabe,
12 feet Tygan tubing, 14 om wide 213 cm
fare cirsting stand, 10Wall Comb and
Comiy Holder, Screenad Cap, Deposable
Phin Molds, kevaling bublbie, cables,
A cerevinae standards, 0.5 & FB Fuses,
2, Pulsed Flebd Certified Sparode, 5 g
Chromosomal Grade Agaroes, 5 0,
instruction manual

170-3671  CHEF Mapper XA Chiller System, 100V

1703672 CHEF Mapper XA Chiller System, 2204

170:3673  CHEF Mapper XA Chiller System, J40 ¥

ACCESSOries

1703654 Coallng Madule, 1200V
170-3688  Cooling Modwle, 100
1MLI65%8  Cooling Modisle, 2200240

|70-3644  Vasiable Speed Pump, 120V
170-3656  Bar Code Reader

170-3632  Cable, PC to CHEF Mapper XA system
|70-3665  Temperature Probe

170-3646  Electrodes, standard gauge (0.01°), &
170-3648  Electrodes, thick gauge (0027, &
1703711 Screened Caps, 5

170-3713 50 Well Dispasable Plug Molds, 5

170-368%  Standard Casting Stand, Includes
14 & 13 om drarmee and platfonn

170-369% Combination Comb Haolder

190-2704  Wede/Long Combination Casting Stand,
inclodes 21 x 14 o frame and platfonm

Catalog
FurvbE

Product Description

1704326
104325
170-4324
1704323
1704322
1704344
170-2527
1r0-3558
I 70-3645
1r0-3623

e LR T
TP0-3543
1 73625
165-5031
165-5032
165-5033
165-5034
162-0196

1620197

10 'Well Comb, 14 om wide, 1.5 mem thick
10 Wiell Comals, 14 om weide, 0.75 mim thick
15 Well Comib, 14 om wide, 1.5 mem thick
15 Wl Cosmils, 14 orm wicle, 075 mm thick
20 Well Comib, 14 omoweidie, 1.5 m thack
30 Wl Coenibs, 14 o weicde, 1.5 mm thick
15 Well Comib, 21 om widee, 1.5 mm thick
30 Wl Comiby, 27 ormowide, 1.5 mm thick
45 Well Comb, 21 om wide, 1.5 mim thick

Preparative Comb, 14 cm wide, 1.5 mm thick
[plus 2 ouber wells for size standands)

Lwebing Table, 20 crm « 30 crm

Gel Scoop

Gel Stops, 4

G5 Gene Linker LV Chamber, 120
G5 Gene Linker LV Chamber, 230
55 Gene Linker Y Chamber, 240
G5 Gene Linker UV Chamber, 100
Zeta Probe GT Charged Mylan
Membrane, 20 cm x 3.3 moeodl

Zeta Probe GT Charged Mylan
Membrane, 20 cm = 3.3 m ol

Agaroses and Size Standards

1620017
162-000F
1620133
1620134
1620135
16201 36
162-0137
162-0138

170-3605
170-2633
170-3635
170-2624
1667
170-3707

170-155]
170-3582
170-1593

Life Science

Blo-Rad Laborateriss Main Offloo, =

Livw Malt Preparative Grade Agaroae, 25 g
Low Melt Preparative Grade Agarose, 104 g
Molecular Bielogy Certified Agarose, 1004
Molecular Biology Certified Agarose, 500 g
Chromsosomal Grade Agarose, 25 g
Chrommosomal Grade Aganoss, 10049
Puilseel Field Certified Agarose, 100 g
Pulsed Fleld Certified Agarose, 500 |

DA Size Starsdard, §. cemvinioe, 2520 lares
DA Slze Standard, 5 pombe, 2540 lanss
DA Size Standard, lamibda ledder, 2540 lames
DA Size Standard, 5 kb ladder, 20-30 lanes
DA Size Standard, M. wingef, 5 biocks

DA Size Standard, 828 kb

CHEF Mammalian Genamie DRA Plug Kit
CHEF Bastterial Genomic DA Plug Kit
CHEF Yaast Cenamic DIMA Plug Kit

1 At Pkl Brvrs, Hovend, Cnliiormiy S42HIT. Ph S50 T4 AL Fin (5A{TD T f- ADG0H&

G Evniery Roglonad Oiioe, 954 M D, Mk, faw Yok 11747, B (300 T50-2975, Fa. (60T 755255 ¥

roup Al fre Mot Apde, Ausia, P A5G Fr. (8504 (50 ® Wies, detris, @ (1) BFT 85 00, Fu (7) 079 55 289 Nanaesth, Belpivm,
P, (15-305 55 11, Fi (9085 55 54 = MEnsbasduga, Consca, Fh [003) B4-071] Fa. (WL G24-30 15 ® Beling, Chisa, (TH) Ph 2380807048 Fu £0) SSA4508 &
Fery s Sevne Coden, Francs. FL. (1) 00 80 8834 Fy (1) 48 71 24 87 ilrchen, Gasoreny. Ph 050 21834-0 Fu 099 37884 100 HAans, Raly,
P, DEZR800 1, F. (2920800 209 * Toka Sagen Ph DRLURE TS Fr (ETSH-S0 * Vaanaaviael, The Meneranss, B0 S0RS4066E
Fie. (5285 455716 * Auckinsd). M it P D007 1000, M 03-007 3007 ¥ owdeos, Mang Ko B FRREAN Fr PAFESST Plarings Valisy,
S, P (65] 443 5250, Fr. (B5) 443 ST ® Soiew, Sweclen, Do 48 (T8 735 A3 00, Frdd 01 735 5460 askie, Spain PR 7] By 0SS
P [21) 687 88 08 * Sl lierapg, Switseriend, Mh JLEFI0 16 77, P DRIRG 75 A5 Wemna! Wemyesioad, Lisiled Ringuem, P G900 187184, Fe. s 2807 a8

Bulletin 1906 US/EQ REVA

94-0178 0394 ST 0R0TF  Prssd o LIS



