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The Applera Genomic Initiative

Integrating high value genomic content with 
state of the art technology solutions
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Real Time PCR
Chemistry Basics

Signal generation with
TaqMan® MGB Probes
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Why short Amplicons?

• Recommendation: Assays with short 
Amplicons
– robust PCR-Reactions = high sensitivity!
– high efficiency = no standard curve 

necessary!

but...
Also long Amplicons can be used

PCR-efficiency of longer Amplicons drops
Quantification requires standard curves
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Strand Displacement and Cleavage
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Finishing Synthesis



TaqMan® MGB probes

MGBNFQ

MGB

RR

MGB: Minor Groove Binder
NFQ: Non-Fluorescent Quencher

Stabilization of last 5-6 bp on 3‘ end
Short and more specific probes for a given Tm
high signal intensity



TaqMan® Assays 

How to get the assay for YOUR gene?



Manual Approach in the Past

nM = ?pmol = ?µl

Gold Standard
Quantitation Technology

but
One-by-One Approach

Gold Standard
Quantitation Technology

but
One-by-One Approach



TaqMan® Assays
Custom TaqMan® Assays
TaqMan® Low Density Array

Applied Biosystems 
7900HT, 7500 and 7300
Real-time PCR Systems

www.appliedbiosystems.com

Gold Standard
Quantitation Technology
Effort and cost decreased

Gold Standard
Quantitation Technology
Effort and cost decreased

TaqMan® Assays
remove Bottlenecks
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TaqMan® Assays

Source of transcripts
• Start with NCBI Reference 

Sequence transcripts
(http://www.ncbi.nlm.nih.gov/LocusLink/refseq.html)

– Best known, highly curated and non-
redundant transcripts in the public 
domain

• Manually curated by NCBI scientist
• Good evidence available: cDNA

clones

http://www.ncbi.nlm.nih.gov/LocusLink/refseq.html
http://www.ncbi.nlm.nih.gov/LocusLink/refseq.html


TaqMan® Assays

Quality Control

Quality Control

Regularly updated data from upto
40 total databases,
both proprietary and public



Value of the Celera Discovery SystemSM

Platform in the Assay Pipeline  

PUBLIC

PUBLIC
plus proprietary
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Transcript Pre-Processing 1

• Design only in a region of unambiguous 
sequence

> No repeats (poly-nucleotide repeats, ALU repeats etc)

• Mapping the masked transcripts to the 
Celera and Public Genome assembly
– Sequence discrepancies
– BLAST against Celera SNP database

> Most comprehensive SNP database, integrates both 
public and Celera-proprietary SNPs

> Over 4 million known human SNPs
> More than 3 million mouse SNPs



Transcript Pre-Processing 2

• Exon-Exon boundaries of multi-exon 
genes are marked
• Identification of single-exon

transcripts

cDNA specific Assays!
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Assay Design

• Long experience with probe and 
primer design of 5‘ nuclease assays

• TaqExpress
– Automated process
– Significant enhancement of the 

algorithms resident in AB Primer 
Express® Software
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In Silico Quality Scoring 1

Penalty score for 
• Assay designs that are not highly 

specific for the gene of interest
• Assay designs that may not 

accurately report the quantitative 
expression results for a particular 
target



In Silico Quality Scoring 2

• Transcript BLAST scoring
– Penalty is assigned if an assay detects 

any closely homologous transcript(s)
• Genome BLAST scoring

– Penalty is assigned if an assay hits a 
second location on the genome

• Intron Size scoring
– Penalty is assigned if an assay is 

designed across an exon-exon boundary 
that spans a small intron (<2kb)
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Remapping

• Genomic information is still changing
• New transcripts are being discovered
• Constant remapping after a new 

transcript database is released (i.e.
when RefSeq is updated, approx.
Every 4 weeks)



TaqMan® Assays

Universal conditions, 
no optimization!

www.allgenes.com



TaqMan® Assays

How to find the ones I need 





Public Location
LocusLink ID 
and Gene Symbol

Panther Classification:
Function and Process

Public
RefSeq
and 
GenBank
Trancripts

Celera Gene ID

TaqMan Assays
Gene Expression

TaqMan Assays
SNP Genotyping

siRNAs



human Chromosome 20
Location displayed graphically

Public RefSeq

Public GenBank

Gene Expression
Assays available



Click on assay to see which 
sequences are interrogated

Mouse over to get Assay information
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TaqMan® Low Density Array

384 spots

1 to 8 Samples1 to 8 Samples

12 to 380 Targets
(per one array)

12 to 380 Targets
(per one array)

No. of ReplicatesNo. of Replicates

TaqMan® Assays pre-loaded



Configuring my Custom Array
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
B 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
C 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
D 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
E 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
F 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
G 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
H 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
I 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
J 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
K 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
L 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
M 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
N 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
O 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11
P 1 1 2 2 3 3 4 4 5 5 CTL CTL 6 6 7 7 8 8 9 9 10 10 11 11

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
A 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
B 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
C 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
D 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
E 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
F 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
G 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
H 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
I 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
J 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
K 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
L 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
M 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
N 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
O 1 2 3 4 5 6 7 8 9 10 CTL 11 12 13 14 15 16 17 18 19 20 21 22 23
P 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

236464

11381381
229696
419696

822424

814848

841212

3232

1616

NumberNumber of of 
GenesGenes

43

83

Number of 
Samples per 

Array
Number of
Replicates

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
A 1 2 3 4 5 6 7 8 9 10 CTL CTL 11 12 13 14 15 16 17 18 19 20 21 22
B 23 24 25 26 27 28 29 30 31 32 CTL CTL 33 34 35 36 37 38 39 40 41 42 43 44
C 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
D 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92
E 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116
F 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
G 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164
H 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188
I 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212
J 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236
K 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
L 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284
M 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308
N 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332
O 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356
P 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380



Trademarks
• For Research Use Only. Not for use in diagnostic 

procedures.

• Applied Biosystems and Celera are registered trademarks 
and AB (Design), Applera,Celera Discovery System,
iScience, and iScience (Design) are trademarks of Applera 
Corporation or its subsidiaries in the US and/or certain other 
countries.

• TaqMan is a registered trademark of Roche Molecular 
Systems, Inc.

• SYBR is a registered trademark of Molecular Probes, Inc.

• All other trademarks are the sole property of their respective 
owners.

• © 2005 Applied Biosystems. All rights reserved.
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