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(57) ABSTRACT 

Methods and systems for ordering assays which detect SNPs 
or gene expression are provided. The methods use PCR and 
RT-PCR procedures. Collections of stock assays are 
assembled using pre- and post-manufacturing quality con 
trol procedures and made available to consumers via the 
Internet. In addition, custom assays are prepared upon order 
from the consumer and these assays are also prepared using 
pre- and post-manufacturing quality control procedures. The 
assays are then delivered to the consumer. 



Patent Application Publication Jan. 29, 2004 Sheet 1 of 81 US 2004/0018506A1 

10 19 

GENE 
EXPLORATION 

SYSTEM 

USER 
NAVIGATESTO 

PORTAL 

USER SELECTS 
TYPE OF ASSAY 

USER PROVIDES USER SELECTS USER SELECTS 
INFORMATION STOCKASSAY STOCK ASSAY 
FOR CUSTOM FOR GENE FOR SNP 

ASSAY EXPRESSION GENOTYPNG 

Alig. 1 

  

    

    

  

  

  

  

  

  

  

    

  

  



Patent Application Publication Jan. 29, 2004 Sheet 2 of 81 US 2004/001850.6 A1 

WasteSNS) V KE). SSSSS&Seen explor f 
Z/3% (3/7// ZZ Z }) // 

GenomeNavigation 
Human 
H. sapiens 

Mouse 
M. musculus 

Comparative Orthologs 
Text search Celer a human and mouse data Geonomics 

Text search Celera's human genes, 
transcripts and proteins. 

Gene Regulatory Regions ) 
Search Transcripts by Transcription Factor 
Names or Matrices 

Genome Maps 
Search and view the Celera mouse genome 
by map position, cytogenetic band or STS 
markers. 

Genome Maps Genome Assembly 
Search and view the Celera human Search the Celera human genome 
genome by map position, cytogenetic assembly 
band, STS markers or public BACs. 

Genes iD Mapper 
Translate GenBank IDs to Celera 
IDs. 

Genome Assembly 
Search the Celeramouse genome 
assembly. 

Human RefSNP 

Genes 
Text search Celera's mouse genes, 
transcripts and proteins. 

for Ortholog pairs. 

DMapper 
Translate GenBank IDs to Celera 
DS. 

Ortholog Grid 
View a chronosomal matrix of 
human and mouse Orthologs. 

Syntenic Maps 
View syntenic regions of Human and Mouse 
genomes by using either as a reference 
genome. 

Panther Families 
Browse and text search proteins organized 
by Celera's proprietary protein families and 
subfamilies, and simplified ontology for 
molecular function and biological process, 

Search a comprehensive database of 
SNPs identified from Celera's human 
assembly integrated with variation and 
disease databases 

Aig. 2 

Gene Ontology 
Browse and text search proteins 
organized by biological process, 
biochemical function and cellular 
location. 

Mouse RefSNP 
Search a comprehensive database 
of SNPs identified from Celera's 
mouse assembly integrated with 
variation and disease databases. 
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isliš, SkšSNSSKSeenexploration syst 
BioMolecule Library E. 
Search: Homo sapiens 
Query: GAx9V1BB6 Cenciso map 

chromosome map report 
Homo sapiens Scaffold Report Q: GA x9V1BB6 C previous scaffold next scaffold C) 
Scaffold range 5000000 
scaffold location- chr 17 is 36,566,229 - 41,491,828 

Genome Assemblyld: Start. End 

GAX9y1bb6:1.500000 
GA x9V1BB6:500001.1000000 
GA X9V1BB6 : 1000001. 1500000 
GA x9V1BB6:1500001.2000000 
GA x9W1BB6:2000001.2500000 
GAx9V1BB6:2500001.3000000 
GA x9V1BB6: 3000001.3500000 
GA X9V1BB6: 3500001.4000000 

Aig. 4 

\\\\ 

BioMolecule Library /& garch/A: Ségjerce Analys / / 
Search: Homo sapiens 
(Export). Query: GAx9V1BB6:1.500000 gene list) map) 

-- t : -- N v N AS SE). SSSSSSX SN N t Af NY 
w pas 

Chromosome map report Scaffold report 
Sequence Report W: GA x9V1BB6:1.500000 next segment ) 
sequence location - chr 17 × 36,566,229-37,066,229 

type. Scaffold species: Homo sapiens 

analyze (go Sequence query limits: BlastN-350kb, Blastx- 150kb 

>GA x 9V1BB6: 1..500000 
1. li 21 31 41 51 

ACTAGCCTGGGCAACAAGAGTGAAACTCCGTTCTCAAAAAAAAAAAAAACCCTTTTTTGA 
6 71. 81 91 1.O. 111 
GATGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTGCAGCAGCGCGATTTCGGCTCACTGCA 
121 1.31 14. 151. 161 7. 
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V NN ASSA R 
w 72) 

VVMNNV 

SEKSSSS 26SXSNR 
BioMolecule Library W&reseaf 5. :/Sggeree, Assistikspass 
Gene . hCG22136 apolipoprotein E 

US 2004/0018506 A1 

Srations N ationSyst N S SS 
7/// 

species: Homo sapiens 
symbol : APOE location: chr, 19D 42,918,445 - 42,922,033 HGMD 

alias. 
Transcript. 1 Protein pair(s) Panther best hit 
O mRNA. hCT13229 O Protein: hCP39668 APOLIPOPROTEIN 

view Protein mRNA Chromosome 
id:hcP39668 sequence revision 2 
amino acids : 316 

accession C-value definitio 
NRAA best hit 178853 0.0 gbAAB59397.1 (M10065) apolipoprotein E (Homo sapiens) 

View best hits against Celera and Public Sequence databases: hoP39668 
U Panther Protein Family Best Hit View AI Family/Subfamily Hits 

status family subfamily relation Score 
Apollipoprotein > Apollipoproteine A 446.87 

Panther Catergories: Molecular Function 
Transfer/carrier protein > Apollipoprotein 
Panther Catergories: Biological Process 
Blood circulation and gas exchange 
Transport > Lipid and fatty acid transport 
Lipid, fatty acid and steroid metabolism > Steroid metabolism > Cholesterol metabolism 

Gene Ontology 
Process - - 

status node endnode 
transport lipid transport 

O steriod metabolism > Colesterol metabolism 
? GO biological process > developmental process 
O mucleotide metabolism > lipid metabolism 
C defence response immune response 

Function 
status node endnode 

enzyme > lipoprotein lipase 
O lipoprotein binding high density lipoprotein bindin 

status node endnode 
extracellular P extracellular Space 

Domains 
Data Domain Hit Notation 
(IPR0000074) Co-Apollipoprotein 

Protein Sequence 
>chgd protein hCp1782699 / len=215 /protein uid-1970000357691 
65 /gal name=GA x54KRE9RDAW /ga_uid=181000065561950 / transcri 
pt name=hCT1978196 / transcriptuid=33500 180697 1270 / cq name= 
hCG.222136.2 /start codon=55 / class-expert reviewed 

MKVLWAALLWTFLAGCOAKVEQAVETEPEPELROQTEWOSGORWELALGRFWDYLRWVOT 
LSEQVOEELLSSOVTOELRALMDETMKELKAYKSELEEQPDPRPPGRGEGAGGGGARQAG 
GAGPADTPAGRGLPGPPQELVRAPGGRHANPWGRAGGEGAGCRGHORRECAOROSLNAEA 
CSHATPRHPVPPASACPAAGDPWPAPAVLLGWTLV* 

OQuery Sequence: BLASTP v 

Alig. 8 
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isitSH NX2 SNYS YS SEKNNYS&SR prations stem at HEN Rese 
BioMolecule Library Wg each////: Afálysis/: / // 
Gene ... hCG22136 apolipoprotein E Species: Homo Sapiens 
symbol : APOE location: chr, 19D 42,918,445. 42,922,033 (HGMD 

alias. 
Transcript 1 Protein pair(s) Panther best hit 

mRNA: hCT13229 O Protein: hCP39668 CF11428 APOLIPOPROTEIN 

Chromosome 

id: hCT13229 sequence revision 2 
nucleotides eXOS Coding region transcript class 
1156 4 Complete k 

accession e-value definition 
NRAA best hit 178853 0.0 gbAAB59397.1 (M10065) apolipoprotein E (Homo Sapiens) 
Best hits against Celera and Public Sequence databases hCP39668 

OM OM 30M OM 50M . . . . 
Cytobands (Homo sapiens, 19) ------ Visible 29 in 

ZZZZZZX 

k 4-in- l 4-4-r-k - 

E. 
19p13. 19p13.2 19p13.1 19p12 19p11 19q11 19q13 19q13.2 19q13.4 

429'500 42,920K 42.920,500 42.92.1K 42.921,500 42,918,500 42,919K 
------------ . . . . . . . . -a--- 42.91. 
(Homo sapiens, h0G22136) Visible 1 a 

s hCG22136 APOE 
Exons (Homo sapiens, h0G13229) Visible 4 in 
- - - - --- o -- 

- 42,919,800 42.920K 42.919,200 42,919,400 42,919,600 

EXOns (Homo sapiens, hCG13229). - --- Wisible 1 a 

Evidence WAbout the Data 
type present 
Reference Sequence Entry Yes 4557324 
Hits to CHG|Entry Yes 
Hits to CMG Entry Yes 
Hits to Mouse Fragments Yes 
Kits to Known Proteins Yes 

Transcribed Sequence (all exons) LJ Query CompleteSequence: IBLASTN V (go 
> chgd transcript hCT13229 2 /len-1156 /transcript uid-110005 
95681219 /gn name-01x54 KRC9BDAW /galuid-1810000 65561950 / cq 
name-hCG22186. 2 / alignment= (1605984-1606021:1606781-16068 47 

: 1607939-1608132: 1608712-1609572 alias-EXPERT REVIEW 
CCCAGCGGAGGTGAAGGACGTCCTTCCCCAGGAGCCGACTGGCCAATCACAGGCAGGAAG 
ATGAAGGTTCTGTGGGCTGCGTTGCTGGTCACATTCCTGGCAGGATGCCAGGCCAAGGTG 
GAGCAAGCGGTGGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGTGGGAGAGC 
GGCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGGATTACCTGCGCTGGGTGCAGACA 
CTGTGTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCACCCAGGAACTGAGGGGG 
CTGATGGACGAGACCATGAAGGAGTTGAAGGCCTACAAATCGGAACTGGAGGAACAACTG 
ACCCCGGTGGCGGACCACACGCCCCCACGGCTGTCCAACGAGCTGCAGGCGCCCCAGGCC 
CGGCTGGGCGCGCACATGGAGGACGTGCGCGCCCGCCTGCTGCAGTACCGCGGCGAGGTG 

Alig. 9 
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SEKSSYSKSieene ExplorationSys 
BioMolecule Library Z W: research/: ce Aflá & Wif / / 
HGMD - Human Gene Mutation Database 
Report: APOE 

Gene Name: Apolipoprotein E 
OMN: 107741 

Associations to Celera's Human Genome Tips 
Gene: hCG22136 Location : chr. 19 D 42,918,445. 42,922,033 Human RefSNP by gene 32 

Mutations in this gene were first reported in 1986 
• Funke (1986) Gin Ctem 32, 1285 

HGMD classified mutation type Q Mutations 

Nucleotide substitutions (missenselnonsense) 20 
Nucleotide substitutions (Splicing) 1 

Nucleotide substitutions (regulatory) 2 
Small deletions 4. 

Small insertions O 

Small indels O 

GOSS deletions 1 

Gross insertions & duplications 1. 
Complex rearrangements (uncluding inversions) O 

Repeat variations O 

TOTAL: 29 

Mutations by HGMD Phenotype Q Nucleotide MirCO- GroSS 
(select to search HGMD Data) Substitutions lesions lesions 

Alzheimer disease increased risk 1 O O 

Alzheimer disease increased risk association 1 O 

Alzheimer disease susceptibility to association 1 O O 
Apolipoprotein Edeficiency 14 1 O 

Hyperipidaemia 3 1 O 

Hyperipoproteinaemia O 1 

Alig. 11 
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S. N 
BioMolecule Library W.T. f 

Search Genome Maps 

OWhole Chromosome Viewer 
select chr. Y gene list) (map) 

O Locate a Celera Gene 
hCG (gene) v. - 

Tips Get to a gene location on the chromosome map by 
• Celera gene, transcriptor protein id e.g. hCG22136 
• Gene symbol (HUGO) - e.g. APOE 
• RefSeqnt gi- e.g. 4557324 
Note: Multiple results may map to a single postion 
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KSNSEKeenexplorationSystem 
erce. A 2W6ssa Z /// w 

species: Homo sapiens 

Q About the -) 
Flanking Region 

Cytogenetic Band 
Band to Band (gene list) (map) 

e.g. 17p11 e.g. 17q11 

Band (gene list) (map) 
e.g. 17cen 

Position select chr. 
Postion Mb, to Postion 

by Mbe.g. 37.0 e.g. 390 

Mb (gene list) (map) 
by Mb e.g. 39.6 

STS Marker 

Marker to Marker Gene list) (map) 
e.g. RH75541 e.g. RH551.36 

Marker gene list) (map) 
e.g. RH732515 

POStion 

Mb (gene list) (map) 

Flanking Region 0 Mb v. 

Flanking Region 0 Mb v. 

BAC Tile Map 
BAC ID to BACID (gene list) (map) 

e.g. AC067852 e.g. AC009283 

BACID gene list) (map) 
e.g. AC046171 

Flanking Region 10 Mb v. 

can 
Alig. 12 
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St. SSXSSSSSS&N Xa roleration yste -- V NV 

BioMolecule Library feisseafch/: ys 3Workspa - // Z/, 

Search Genome Assembly 

Geta Celera chromosome map, scaffold or sequence report by chromosome Or known 
Genome Assembly number. For all searches please enter ID - no wildcard () or 
boilean variables. V About the Date 

Species: Homo sapiens 

O Chromosome Report 
Lists all Celera Scaffolds on a chromosome and includes their COOrdinates On the 
Celera reference chromosome axis. 
Chromosome Scaffold Lengths 

(search) 
Optional: include chromosome position in search 
Position Mb. to Position Mb. 

e.g. 37 e.g. 39 

Scaffold Report. 
Lists all genomic assembly segments associated with a single scaffold. For delivery 
in CDS, Celera scaffolds are broken into 500Kb segments 
by Genome Assembly number 

search) 
e.g. GA x9V1BB6 
To browse GA numbers search by Chromosome report. 

O Sequence Report 
Displays the genomic assembly segment's location on the Celera reference 
chromosome axis and the nucleotide Consensus sequence (ungapped) in FASTA 
format 

by Genome Assembly number 
search) 

e.g. GA x9V1BB6: 1.500000 
To browse GA numbers search by chromosome report. 

Alig. 13 
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H s aRS3 NNNyarl B3 NNNXa iAWABANYAN JESSEKSNS1)KSBeene exploration syster 
BioMolecule Library yerseafc573s £6A ižwice: W /// /// 
U Panther Family 
Catagories V (update families) (O) or O and cro Families (update categories) . . 
1. Select catecries below. 1. Select Families and/or subfamilies below 
2. Click on "Update Families" button to view associated data. 2. Click on "Go to Genelist" button to view associated genes. 

Selecting the "+"expands and "-"collapses categories. Highlighted subfamilies correspond to matches with your selected categories. 
AJ 

Molecular Functions -3 EF-C-TYPELECTIN-RELATED FAMILYMEMBER CFO1048 (1120) 
i & Receptor FamilyTree Full MSA Partial MSA 

reprotein coupled receptor E. SERINEITHREONINE PROTEINKINASE CF10467 (3/10) 
- Protein kinase receptor Family Tree FuMSA Partial MSA 
ir Tyrosine protein kinase receptor 

- Serine/threonine protein kinase receptor 4}....THYROSINE-PROTEINKINASE RECEPTOR CF10301 (1313) 
Cytokine receptor Family Tree Full MSA Partial MSA 

t Immunoglobulin receptor family member t}r CELLADHESIONMOLECULE-RELATEDCF11563 (91185) 
prLigand-gated ion channel Family Tree Full MSA Partial MSA 
... Nuclear hormone receptor 
irth Other receptor +r JTFGBETA RECEPTOR FAMILY MEMBER CF11901 (22/36) 

Signaling molecule FamilyTree Full MSA Partial MSA 

Kinase Erin CELL ADHESIONMOLECULE-RELATED CF10489(11/96) 
Phosphatase Family Tree Full MSA Partial MSA 
Protease 
Select Regulatory molecule (Hr?. LEUCINE-RICHREPEAT PROTEINCF10171 (1783) 
Select calcium binding protein Family Tree Full MSA Partial MSA 
Transcription factor 
Nucleic acid binding 

ErCJ MET TYROSINE KINASE FAMILY OF RECEPTORSCF11026 ( 
Family Tree FuMSA Partial MSA 

lon Channe 
Transporter Fir?t LEUCINE-RICHREPEATIRECEPTORKINASE CF10427 (94/12 

"I Transfericarrier protein w Family Tree FullMSA Partial MSA 
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s N w \\ w N N N 1EBSSSEKSSSSSKSS Sen alorations ste 
BioMolecule Library W3Ts-Saf:5/: (Asys37.sksá67 W A 7 

ontology keyword: (find) 
Ontology tips Q 

Select a Species 
O) Homo sapiens O Mus musculus 

Gene Ontology 
function 
OOO3674 : 16092335 

Cellular Component 
OOO5575: O941 13 
process 
0008150: O151404 

Key: Gene List (node hits - select to view) 
node GO Classification 

i. ili GO id: genes (node) l genes (inclusive nodes) 

Alig. 15 

N N X N N 12.SS-1ESSEeene exploration system 
7. BioMolecule Library researc.7%s &AAyss/Workspa/7 7, 

Ontology: Keyword Results 

Species: Homo sapiens 

Results by node> node> node 
search: Ontology 
keyword: (caspase") 

1. GOmolecular function > enzyme > peptidase > cysteine-type peptidase > cysteine-type 
endopeptidase > Caspase 

2. GOmolecular function senzyme > peptidase > cysteine-type peptidase > cysteine-type 
endopeptidase > Caspase > signaling (initiator) Caspase 

3. GO molecular function > enzyme > peptidase > cysteine-type peptidase > cysteine-type 
endopeptidase > Caspase > signaling (initiator) Caspase > caspase-1 

4. GO molecular function > enzyme 2 peptidase > cysteine-type peptidase > cysteine-type 
endopeptidase > Caspase > signaling (initiator) Caspase > caspase-2 

Alig. 16 
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SEARCH TIN Products (7GO 
HOMEAbout us stoREZs PRODUCTs WSAPECAT5S/SSEY:ESSUEFOR75-15RAF57/5EVEffs 
D. Accessories 

BSE" - Genomic Assays 4% 
Genomic Assays SS W 
strument Systems Stock Assays Products translate the World's Gene Expression Products B Reagents a2 

Ex Software most Comprehensive resource for public Gre info- Search assays 
www.www. 

5.... and private human genome sequence data % 
2.2 g . . . . C. . . . . 5%A6%% into an immense catalog of validated, lyasets 

ready-to-use assays for gene expression SNP Genotyping Products 
more info search assays 

and SNP genotyping. All assays are based 7A 
On the f . chemistry s Custom Assays 
probes Or Sing e-tube COnvenience an W. 
reliable performance. more to 

Gene 
View the entire Catalog, including Our online Exploration System 
assay Selection guide and evaluation data Expand your research horizons 
on each assay, free with no obligation by S.E. ed. 
clicking on the appropriate link to the right. After pitom 

at OWS S 

In addition, the Custom Assays Service lets it and curated 
yOu Custom Order assays for your particular biological data available along with validated assays. gene expression or SNP genotyping 
application. 

Pig. 17 
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A 44 

46 

INTERACT WITH CUSTOMER TO OBTAIN 
INFORMATIONASSOCIATED WITH AT LEAST 

ONE NUCLEICACID SEQUENCE 

ANALYZE PROVIDED SEQUENCE FOR FORMAT 
ERRORS 

PROVIDE FORWARD PRIMER SEQUENCE, 
REVERSE PRIMER SEQUENCE, AND PROBE 

SEQUENCE 

48 

50 

52 

VALIDATE THE FORWARD PRIMER SEQUENCE, 
THE REVERSE PRIMER SEQUENCE, AND THE 

PROBE SEQUENCE 

MANUFACTUREAT LEAST ONE ASSAY 
COMPRISINGA FORWARD PRIMER, A REVERSE 

PRIMER, AND A PROBE 

56 

TESTING THE MANUFACTURED ASSAY TO 
VERIFY THAT IT MEETS SPECIFIED 

CHARACTERISTICS 

58 

SHIP MANUFACTURED ASSAY TO CUSTOMER 

Fig. 19 

  

  

    

  

  



Patent Application Publication Jan. 29, 2004 Sheet 18 of 81 

SEARCH 
- -W-.u... a. 

INProducts VEGo 
HOME ABOUT US SORE o Products/5Affacific. S/SSERVICEssfiftoff/5/45RARIES//5EVENTS/ 
> Accessories 
> Custom Services 
D Disposables 
V Genomic Assaws 
Custom Assays 
Service 

Overview 
Ordering Info 
Downloads 
Documentation 
Registration 
In the News. 
O7124101 
In the News: 
10/25/O1 
Streanlining Your 
Workflow 

Custom Assays Service Related Products 

Custom Services 
Rapid integration Solutions 

Instrument Systems 
• COO Sequence 
Detection System 
7900H. Sequence 
Detection System 
Dual 384-Well PCR 
Systern 9700 
Reagents 

• Universal PCR 
Master Mix 

vivava AAAAvAAAvvaAyyavavyw. 

US 2004/001850.6 A1 

D instrument Systems 
> Reagents 
Software 

Afw ivyway, wwww.yf WWWWWWwww.www. 
y YYYY yyyyyyyyyyyyyyyyyy 

is KKK is . . . . . . . . . . . . . . . . . . General Description 
The Company Custom ASsays is a Custom assay 
design service dedicated to providing quality validated 
assay products for your gene expression and SNP 
genotyping needs. You simply Submit your target DNA 
Sequence, and Company returns a QC-verified, all-in 
One tube, MGB genomic assay that is ready to use, 
with Universal PCR Master Mix and ready to load on 
your sequence detection system platform of choice. 
The Custom ASSays service enables you to collect 
significant experimental data without the labor and 
time required to design and test home-brew assays. 

Key Features 
Enable you to focus on results, not on designing 
assays by eliminating the manual and technology 
Specific task of designing primers and probes 
Cost per data point Comparable to "build your Own" 
Pre-validated assays eliminate the need to test 
assays in your laboratory, saving you time and labor 
One-tube assays remove the steps of balancing 
primers and probes 

Fig. 20 
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60 
USERSELECTS 

TARGE, 
SEQUENCE 

62 

USER ASSESSES 
QUALITY OF 

THE SEQUENCE 

... -- -64 

1USERN 
1 DESIRESTO YES CUSTOM 

USE FILE 1 ASSAY FILE 
BUILDER2 BUILDER 

NO 

66 USER FORMATS 
SEQUENCE FOR 
SUBMISSION 

USER 
PREPARES 
ORDER 
MESSAGE 

se 

Fig. 21 -70 

USER SUBMITS 
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Greater-than symbol Telephone number Part number 

>JohnSmith 9997865432 partnumber 4332072 
- 
Name 

Alig. 22 

seq 000001AGTGAACGA/GIGATAGGCAIG/TICTCCTGCCC 1=s33d,2=s33g 
- - 
reCOrdname Sequence Coordinates 

Alig. 23 

seq 000004 AGTGAACGAGATAGGCAGCTCCTGCCCCATCCAAG 13=m13,20=txyz 
reCOrdname Sequence COOrdinates 

Fig. 24 
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Submission file COntains: 
Header line 
Sequence record for each assay 
Sequences for one part number (only SNP assays and only one scale) 

Each sequence record: 
Exists as a single line, with no carriage returns or end-of-line characters 

O Contains all three components: recordname, sequence, and at least one Coordinate 
O Contains only two spaces, each separating the three Components 
D Contains no spaces within the record name, sequence, or COOrdinate 

Each sequence: 
Header line Contains. Ills presented in the 5' to 3' Orientation 

Greater-than symbols E Contains no more than 5000 characters 
Name D Contains no spaces Or tabs 

C Telephone number D Consists of only the characters A, C, G, T, or 
One partnumber ON, except where SNP or indel target sites are 

D. No more than 255 characters indicated. 

Each record name: Each SNP Site: 

is unique w D is marked with square brackets 
D Contains no more than 10 characters O Contains the bases for two alleles of 

includes only alphanumberic, underscore, the SNP, separated by a forward 
hyphen, and period characters slash 
Contains no spaces or tabs 

John Smith 99.97865 432 partnumber 4332O2 
eq 000001 AGTGAACGEA/G) GATAGGCA IG/T) (ETCCTGCCC 1 = s.33d, 2=S33g 
seq 000002 TTACGGCCCTGA (G/TIGGGACTGC (G/CATCATTTTCT 1=sn1 f, 2=sn3a 
seq 000003 GAGTGGAGCAACA (TAGC/* GCTTTCCGCAATTTAC 1=34d 

Each indel site: -tao 
O is marked with Square brackets Contains a target site order position, 
Contains no more than 6 bases equals sign, and target site name for 
to the left of a forward slash each target site 
and an asterisk to the right of D Contains a target site name with no 
the forward slash more than four alphanumeric characters 

Contains Commas to separate multiple 
sites 

| is presented in 5' to 3' order 
D Contains no spaces or tab 
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Submission file contains: 
Header line 
Sequence record for each assay 
Sequences for one partnumber (only SNP assays or gene expression assays and only one Scale) 

Each sequence record: 
O Exists as a single line, with no carriage returns or end-of-line characters 
| Contains all three Components: record name, sequence, and at least One Coordinate 
Contains only two spaces, each separating the three Components 

O Contains no spaces within the record name, sequence, or COOrdinate 
Each Sequence: 

Header line contains: is presented in the 5' to 3' orientation 
O Greater-than symbol X D Contains no more than 5000 characters 
O Name D Contains no spaces or tabs 
Telephone number D Consists of only the characters A, C, G, 

D One partnumber T, or N 
No more than 255 characters D Contains unmarked target sites 

Each reCOrdname: 
is unique 
Contains no more than 10 characters 

O Includes only alphanumberic, underscore, 
hyphen, and period characters 

O Contains no spaces or tabs 

John Smith 99.97865432 partnumber 433.2079 
seq 000004 AGTGAACGAGATAGGCAGCTCCTGCCCCATCCAAG 13-ml 3, 20=txzy 
seq 000005 TTACGGCCCTGAGGGGGACGAATCGATCATTTTCT 15tryk 

Each COOrdinate: 
Contains a target site nucleotide 
position, equals sign, and target 
site name for each target site 

D Contains a target site name with no 
more than four alphanumeric characters 

D Contains Commas to separate 
multiple sites 

D is presented in 5' to 3' order 
D Contains no spaces or tab 
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SEARCH IN Products WGO A. 
HoME ABout us stoRE We Products W5A-54GATSNS/SSERVICESSEESRZ ARA,ES/SEVEf$Z 
> Accessories 
> Custom Services Stock Assays Related Produ cts 

SEOs Gene Expression Products Custom Services 
v Genomic Assays ktsa-bears xxxica Rapid integration Solutions 
Stock Assays ORDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- 
Gene expression BSE 
Prst Reaction Plates with Barcodes 
SEAaro Optical Tubes 
Documentation. and Caps (includes 
NCBI Reference Optical Tubes and CapS) Sequence Project 96-We 
RefSeq) Database Search Assays Tubes TrayIFRetainer Search Assays A bi > instrument Systems ASSES................... 

D Reagents Genomic Assays 
> Software Custon Assays Service 

ix. A KK K K K R K K K R K KA Instrument Systems 
ZOOO Sedience 
Detection System 

rt 700 Sequence 
Detection System 
7900HTSequence 
Detection System 

Reagents 
- High Capacity cDNA Archive Kit 

General Description 
The Company Stock Assays Ge 
products are a comprehensive Collection of ECR 
pre-designed and functionally tested Assays M 
that allow researchers to quickly and easily 
perform quantitative gene expression studies on any human 
gene, starting with 14,000+ transcripts in the NCBI 
Reference Sequence project (RefSeq) database. 

Based on the 5' nuclease chemistry, each assay Consists of 
two unlabeled PCR primers and a dye-labeled probe. All 
components are QC tested and formulated into a single 20X 
mix. Stock Assays Gene Expression products are simple to 
use. Just add Universal PCR Master Mix and your cDNA 
sample to generate sensitive, reproducible and truly 
quantitative gene expression data on the Company 
7900HT, 7700, or 7000 Sequence Detection Systems. This 
delivers a complete quantitation solution in a fraction of the 
time of Custom microarrays or do-it-yourself methods. 

Key Features 
• Accelerates human disease research studies by 
providing quantitative Gene Expression Assays for all 
human genes 

Fig. 50 
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HOME ABOUT Us stoRE: A PRODucts Z5APP-6AT6Ns/SSEYEE-3SUEFGR7/6/355ASEs 
D Accessories 
D Custom Services Stock Assays 
D Disposables Custon Services vGenomic Assays Gene Expression Products "Rapid Integration Solutions 
Stock Assays Orderina Information Gene expression g Disposables 

• Optical 96-Well 
Press. Description Ce Reaction Plates with Barcodes 

Ordering Info a. EEEEE d Do and Caps (includes RSE Stock Assays Gene Expression 4331182 Optical Tubes and 
Sequence Project Products SEE,in 
(RefSeq) Database Search ASSays includes: Tubes Trayl Retainer 

D instrument Systems Pre-formulated Assay (250 pull, 20x mix): 2 unlabeled PCR primers Assemblies 
o 1 dye-labeled probe Genomic Assays 

Tw, v Compact disk Containing: Custom Assays Service 
yyyyyyyyyyyyyyyyyyy w w w YYYYYY w a Protocol for Stock Assays Gene Expression instrument Systems 

. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . A products 7000 Sequence 

a Product insert" Detection System 
a Assay Information File (E GENC) containing: sales EASESim 

order number, assay ID, plate ID, well location, vial 7900 ITSequence 
D, Celera 1D, assay alias, gene symbol, gene name, Detection System 
Category, category D, group, group ID, Reagents 
chromosome, cytogenetic band, NCBI gene "High Capacity cDNA ArchiveKit 
reference, Medline reference, probe design, context Universal PCR Master Mix 
Sequence yyyyyyyyyyyyyyyyyyyyWYWWYY Wyvy 

^^vvvvv^vvv^Mavv^M 

"Hard copies of these documents are also provided. 

With each order: 
o 2D barcode laser-etched on the bottom of each 

ASSay tube 
a 1D barcode printed on each rack of tubes 

Instrument platform: 7900HT 7700, 7000 

Reaction volume: 20 ul 50 ul 

Reactions/tube: 250 100 

Available online at http:llstore.company.com. 

High Capacity cDNA Acrohive Kit 4.322171 
Universal PCR MasterMix 4304437 

Universal PCR MasterMix, No UNG 4324.018 

custom Assays service 
GX S-scale 

Related Products 
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SEARCH INProducts (v. 
HOME ABOUT us sTORE WE65ucts/EAFF GAZONSZe SERVICE a suPPORT WSABRARIES/ZSEVEf$Z 
> Training - 
D Service Cai Center 

SEEons - Documents on Demand 
> Frequently Asked Product and Service Literature Search System Questions 
> Technical Tools 
> Tutorials Your search resulted in 5 matching documents 
> Maintenance & 
Procedures sfSownloads Show any English Language documents which match your Search Criteria 

> Product & Service 
Literature 

is Contact Support 

} }. R A J } ) & KRK) ). K R K K R K K . A View.Deliver Selected Documents Now 

Gather Selected Document(s)/Search for Additional Documents 
lgnore Selections/Search Again 

DocumentType 
Part Title (and language) Pages Download Fax Email Hard Copy 
Stock 
Article 
670968-001 RealTime 7700 Sequence 

Detection System: Article Reprint: 
The Scientist Volume 11 No 23 
1997 (English) 

Brochure 
105532 77OOOOO and OOPV 

BOQUALIFICATION SERVICE 
(English) 

Miscellaneous 
117MI01-01 Quantitative PCRAssay 

May Accelerate Drug Development: 
Customer Profile (English) 

Product Bulletin 
127PB03-01 Stock ASSsays 

Gene Expression Products: 
Product Bulletin (English) 

User Bulletin 
4336983A Sequence Detection System 
106UB20-01 Software Version 1.9 Update: 

7700 Sequence Detection System: 
User Bulletin: Rev A (English) 
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Additional Terms and Conditions of Use 

By clicking to this page, you have indicated that you would like additional information about a 
Company genomic assay. Company will provide you access to proprietary information from 
the Gene Exploration System (hereinafter the "Service") to assist you in ordering a genomic 
assay. Before you are allowed to access the Service, you must agree, by clicking on" 
agree" below, to certain limitations on your use of the Service and the data and information 
contained therein. Specifically, by clicking on" agree" below, you agree as follows: (1)rkep 
ehtheri and moitanrofnikenianoc ciftiwrka Cewires rlept ynlo fo desu hetfko dehinil 
esodruppe gniyedro Pungeq Cumonegasyaopa. YME REDHO ESUOR PLADOPCESU 
AFYLTCRTSDETIBIHORP; (2) Ouy how ton troome and/or esu eht Egevirse ketyme 
rathe esogrup, jnihulcnihop frtinrhop, ingingrfni, Simgnitairporppa iggomtaropvipa tsghirap 
Pamoncgilmeg drith trypa; (3) oeg pokhtom ecfortnipe efhgeurht kal Egevirse pifsisruve 
arometh Snatempu o evitsupkesderutem; (4) uogutres hkam tom eCukorper, tebugitisdre, 
daofmwud, epadt uy reagerp vetiauired shorwew gropa GgewirSeuhyme noidrop foenekt. 
These Additional Terms and Conditions of Use, in conjunction with the Company Terms of 
Use at http://www.company shall govern your Current and future acceSS to the Service. 
Wgen piet heretesserrehikr Dopcesu, e geifolhlew logkuqed irpuar unprtot fo Okontihy 
eciwres eftsgecca ottpnertu oayfi, reweaWoh, elt erotuk em Egevirse eht sessac Ouynehw 
oughgaOrbtotmerehfid retujmoc, Oub fom ehdehsama eurga ot seshe Afforniola Rmers 
hne SniotifnoCup Yra enaiym. 

Company is requesting your name and e-mail address for registration purposes only to 
access the Service. Pire urfortkeroin qift votfi dretifsivk ghoji yezpeim. Tesirhapgin 
daofmwud, epadt uy reagerp vetiauired shorwew gropa GyewirSeuhyme noidrop. Foenekt 
Rycvair Gycole nacefdounfoW: 
http:/IWW.COmpany. 

First Name: John 

LastName: Smith 

Institution : Work 
f 

E-mail: john. Smith(Gabc.com 

Phone number: 555-555-555 

E-mail me about related products or Services 

By clicking on ACCEPT signify that have read and accept the terms above. 
Additional Terms and Conditions of Use 
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real Sergies/5AFPSGATSS/SSESSEEsoft/545RAF$75EVErs/W 
Welcome! Login Gene Expression 

* Gene Expression 
SNP Genotyping 

xxx: Stock Assays Gene Expression products are biologically informative, 
pre-formulated gene expression assays for rapid, reliable detection 
and quantification of human mRNA transcripts. 

Stock Assays Gene Expression Products 

The assays are designed to amplify target cDNA without amplifying 
genomic DNA. Assays for multi-exon genes are designed overexon 
exon boundaries, and are denoted with "m" in the assay name. 
Assays to single-exon genes-denoted with "s" in assay name-will, 
by definition, detect genomic DNA. Gene expression quantification is 
performed in a two-step reverse transcriptase-polymerase chain 
reaction (RT-PCR) in which the PCR step is coupled with the 
fluorogenic 5' nuclease chemistry. 
100% ready-to-use assays, optimized to run on any Sequence 
Detection System. See all that's possible now 

There are currently 13,204 Gene Expression Assays available. 

Keyword Search Batch ID Search Classifications 
Find assays by Find assays by Find assays by 
searching for searching for single searching for single 
keywords such as or multiple Celera, or multiple Celera 
gene name, gene Company or public Panther protein 
symbol, or Gene aCCession numberS. classification. 
Ontology 
classification. 
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HOME ABOUT usSTOREWS/PR65ucts/5APPAGA56-5/6, SERVICE&SUPPORW845RARIES/32VESf$Z 
Welcome! Login Gene Expression 

Gene Expression Keyword Search Batch ID Search Classifications >> 
SNP Genotyping Basic Advanced 

WWWW y WWWWWW w y WWWW w w y w w YW WWYY 

*::::::::::::::::::: Find Gene Expression Assay 
Select search field- Enter Search terms 

All Text (v. 
Append wildcard to terms 
Boolean Operators: 'I' (or), '' (but not) 
Default boolean operation for multiple search terms is 'and' 

Display items perpage 

SEARCH 
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HOME ABOUT US STORE /5565,65/5AFPAGATSS/SSEY GEasyFlor/SAISRARIES/SEVEis/ZZW 
Welcome! Login Gene Expression 
Y Genomic Assays r 

• Gene Expression Keyword Search Batch ID Search Classifications >> 

FAFFFF W AFFFFFFFF 

SNP Genotyping 
Basic Advanced Reset 

yyyyyyYy yyyy YY Wyyyy WYYYYYYYY 

is . . . . . . . . . . . . . Find Gene Expression ASSay - enter search terms in one or more fields (field descriptions) 

Append wildcard to terms 
Boolean Operators: "" (or), '' (but not) 
Default boolean operation for multiple search terms is 'and' 

A Text: 

Gene Symbol: 
Gene Name: 

RefSeq Accession: 
Panther Function: 

Panther Process: 

GO Function: 

GO Process: 

GOD: 

Company ASSay ID: 

Celera gene (hCG): 
Celera trancript (hCT): 
Celera protein (hCP): 
LOCusLink ID: t 

GenBank Nucleotide ID: 

GenBank Protein ID: 

Species: 
Chromosome: 

Cytoband: 

RefSeq Gl: 

Display 100 vi items per page 

SEARCH 
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a 

HOME ABOUT USISTOREW55.35CF57/5AFFLICATIONS/SSERVICEssJPEGR7/345RARIES/SEVESTSZZ 
welcome! Login Gene Expression r 
v Genomic Assays 

Gene Expression Keyword Search 
SNP Genotyping r 

(WWWA WWW Reset 
& Ex. Find Gene Expression Assay by a list of IDS 

Option 1. Enter IDs below - supported IDS. 

-- separate IDs by a space or comma-- 
NM 000417, NM_001380, NM_002269, N a 
NM 012242 

Option 2. Upload a file -file format 
Select file type: S D List G Previously exported Gene Expression search results 
enter location/file: 

w 

Fig. 59 
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NO 
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WSPF65.6ts/5APP-6ATIONS/SSERVICE &SJEEGR7/545RARIES/5EVEsf$Z/ 
Welcome! Login Gene Expression 
v Genomic Assays 

Gene Expression A. 
SNP Genotyping Assays by Celera Panther Classification 
www.www.wwt. Panther is a system for classifying and predicting the functions of proteins in the 

38%. S.K. Context of sequence-level relationships. Assay's are assigned to a Panther category 
based on a match to equivalently assigned Celera gene data. Panther categories can 
be structured up to 3 levels deep with assay assignments at any of the three levels. 

click on a category name hyperlink to see a list of assigned subcategories. 

Panther Categories 
Molecular Function 

A property of a protein or of aparticular biochemical reaction performed by a protein, such as receptor, 
kinase, and hydrolase. 

?il Biological Process 
A series of biochemical reactions that work together toward a common biological objective. The process can 
be at the Cellular level, such as glycolysis and signal transduction, or at the system level, such as immunity 
and defense, and Sensory perception. 
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HOME ABOUT US Z5/P565ucts/5APP-6A, 

Welcome! Login Gene Expression 
Y Genomic Assays 

* Gene Expression a P. 
SNP Genotyping Assays by Celera Panther Classification 

www.www click on a category name? hyperlink to see a list of assigned subcategories. 
yyyy Wy YYYYYYY YWYYYYYYYYYYYYY 

k . . . A R X X X X X X X X X 1. A A ). A K A 
Previously viewed categories - 
wr Classification : Molecular Functions 

Category Name (# of assigned subcategories) # of Assays 

Receptor (7) 
A molecular structure within a cellor on the cell surface characterized by 
selective binding of a specific substance and a specific physiologic effect 
that accompanies the binding. 

Signaling molecule (6) 
A molecule that transduces a signal between cells. 

O Kinase (5) 
An enzyme that catalyzes the transfer of a phosphate from ATP to a 
SeCond Substrate. - 

OPhosphatase (4) 
An enzyme that hydrolyzes phosphomonoesters. 

Protease (4) 
Enzymes that hydrolyze peptide bonds. 

Select Regulatory molecule (5) 
A protein that modulates the activity of a select group of key enzymes such 
askinases, phosphatases, protease, and G-proteins. 

O Select (3) 
A member of one of two main groups of calcium binding proteins: 
those that are similar to calmodulin and are called EF hand proteins 
and those that bind calcium and phospholipids and that have been 
grouped under the generic name of annexins. 

O Transcription factor (9) 
A protein required for the regulation of RNA polymerase by specific 
regulatory sequences in or near a gene. 

CNucleic acid binding (26) 
A molecule that binds a nucleic acid. It can be an enzyme or a binding protein. 

flon channel (4) 
A protein Creating a transmembrane pore that presents a hydrophilic channel 
for ions to Cross a lipid bilayer. 
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out About us|sroREWAP55ucts/AfricatioSASE8529RAAFSAEE7% 
Welcome! Login Gene Expression 
Y Genomic Assays 

• Gene Expression 
SNP Genotyping Assays by Celera Panther Classification 
www click on a category name hyperlink to See a list of assigned Subcategories, 
yyyyyyyyyyyyyyyyyyy YY Wyyyy 

Previously viewed categories 
v \Classification > Molecular Functions. Receptor 

Category Name (of assigned subcategories) # of Assays 

) G-protein coupled receptor (0) 
Cell surface receptors that are coupled to G proteins and have 7 transmembrane l 
spanning domains. 259 

Protein kinase receptor (2) 
A protein that has an extracellular ligand binding domain, a single transmembrane 
domain and an intracellularkinase domain. 65 

Cvtokine receptor (3) 
A receptor that binds to cytokines and signals through particular signaling pathways, 
such as STAT pathway. The chemokine GPCRs are excluded from this group, 
and can be found under G-protein coupled receptor. 45 

Immunoglobulin receptor family member (O) 
A receptor that contains an immunoglobulin domain. It is often involved in immune 
response. Some of the common members in this category are T cell receptors 
and lgG receptors. 39 

Ligand-gated ion channel (5) 
A transmembrane ion channel whose permeability is increased by the binding 
of a specific ligand. 70 

Nuclear hormone receptor (0) 
A receptor of steroid hormones that traverses the nuclear membrane to 
activate transcription. 32 

Other receptor (O) 
A receptor not included in One of the other receptor subtypes. 1 173 3 
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HOME ABOUT UssTORE 7/565ucts/5APPAGATES/SSESSIGE/SEER7/55SRARIES/SEVEfs, 
Welcome! Login Gene Expression 
v Genomic Assays 

• Gene Expression 
SNP Genotyping Assays by Celera Panther Classification 

click on a category name? hyperlink to See a list of assigned Subcategories. 
X & X , k), , , , , , XX . . . . . . . . . . . k. 

Previously viewed categories - 
N \ Classification > Molecular Functions > Receptor: Protein kinase receptor 

Category Name (of assigned subcategories) # of Assays 

Tyrosine protein kinase receptor (0) 
A protein that has an extracellular ligand binding domain, a single transmembrane 
domain and an intracellular tyrosine kinase domain that phosphorylates protein 
tyrosine residues. 

Serine/threonine protein kinase receptor (O) 
A protein that has an extracellular ligand binding domain, a single transmembrane 
domain and an intracellular serine or threonine kinase domain that phosphorylates 
protein serine or threonine residues, 
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HOME ABOUT usSTORE WAFF656.5% APP-6A565% sÉvéssyFF57/A5A55%VEf$7. 
welcome! Login Gene Expression 
v Genomic Assays 

e Gene Expression 
SNP Genotyping Assays by Celera Panther Classification 

WWWWWVAW-VWW click on a category name?) hyperlink to See a list of assigned Subcategories. 
YYYYY YYYYYYYYYYYYYYYYYYYYYY 

a sks . . . . . . . . k . . . . . . . . . k.k. 
Previously viewed categories - 
NN Classification > Molecular Functions > Receptor: Protein kinase receptor 

Category Name (# of assigned subcategories) of Assays 

Carbohydrate metabolism (11) 
Metabolic processes of carbohydrates, including the breakdown and biosynthesis 
of carbohydrates. 

Amino-acid metabolism (5) 
Metabolic processes of amino acids, including the breakdown and biosynthesis 
of amino acid molecules. 

Lipid, fatty acid and steroid metabolism (8) 
Metabolic processes of lipids, including breakdown and biosynthesis of lipids, fatty 
acids Orsteroid molecules. w 

ONucleoside, nucleotide and nucleic acid metabolism (15) 
Metabolic processes of nucleotides and nucleic acids, including the breakdown 
and biosynthesis of nucleosides, nucleotides and nucleic acids. 

CJProtein metabolism and modification (7) 
Metabolic processes that involve protein synthesis, modification, or degradation. 

Electron transport (3) 
A process where electrons are transferred from an electron donor to an acceptor 
with ConComitant energy input or release. 

OCoenzyme and prosthetic group metabolism (5) 
The breakdown or biosynthesis of coenzymes or prosthetic groups. A Coenzyme is 
an Organic non-protein molecule that binds with a protein molecule (apoenzyme) to 
forman active enzyme (holoenzyme). A prosthetic group is a tightly bound non 
polypeptide structure required for the activity of an enzyme or other protein. 
An example of it is the heme of hemoglobin. 

f) Nitrogen metabolism (4) 
The uptake, use and elimination of nitrogen in biological systems. 

O Phosphate metabolism (3) 
The uptake, use, and storage of phosphate. 

(Sulfur metabolism (2) 
The synthesis and breakdown of sulfur containing compounds as well as 
sulfur-dependent redox reactions. 
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Welcome! Login Gene Expression 
v Genomic Assays 

Gene Expression 
SNP Genotyping Assays by Celera Panther Classification 

www.www.wwwvw. click on a Category name CJ hyperlink to See a list of assigned Subcategories. 
yyyyyyyyyyyyyyyyyy v v v v v v v v v vy; 
A . . . . . . . . . . is . . . . . . . . . . . K. S. 

Previously viewed categories 
wr Classification > Biological Processes: Apoptosis 

Category Name (# of assigned subcategories) # of Assays 

Induction of apoptosis (O) 
The proteins that are positive regulators in of the process of apoptosis. This includes 
molecules upstream and including the apoptosome (Apaf-1, Caspase 9 and 
cytochrome c) in the case of internal signals or upstream and induding caspase 
8 in the case of external signals via receptors such as Fas or TNFR. 65 

Apoptotic processes (0) 
A process of undergoing apoptosis and includes molecules downstream of the 
apoptosome (Apaf-1, caspase 9 and cytochrome C) or caspase 8. 
This includes molecules responsible for protein proteolysis, DNA degradation 
and membrane fragmentation. 15 

) inhibition of apoptosis (0) 
A regulatory Control that inhibits apoptosis, 53 

Other apoptosis (O) 
Other apoptotic events that cannot be classified by any other apoptosis subcategories. 8 

w 
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B> Accessories 
B Custom Services 
b Disposables 
VGenomic Assays 
Stock Assays 
SNP Genotyping 
Products 

Overview 
Ordering info 
Documentation 
Streaming You 
Workflow 
Stock Assays 
SNP Genotyping 
products Steps 
Allele Frequency 
Information 
Search Assays 

Stock Assays 
SNP Genotyping Products 

& 
ORDER 

Related Products 

Custom Services 
Primers & Probes 
Synthesis Service 
Rapid integration Solutions 

Genomic Assays 
Custom Assays Services 
Instrument Systems 
7000 Sequence 
Detection System 
7700 Sequence 
Detection System 
7900HT Sequence 
Detection System 
Dual 384-Well 
PCR System 9700 
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B) instrument Systems 
by Reagents General Description 

The Stock Assays SNP Genotyping product 
line is a revolutionary new offering that uses 
the proven fluorogenic 5 nuclease chemistry 
and Our robust, next-generation probes. With 
the full offering of approximately 200,000 human SNP 
assays available SOOn, Stock Assays SNP Genotyping 
products will Comprise the largest Collection of biologically 
informative, validated, pre-designed assays available 
anywhere. Ideal for use on any Sequence Detection System 
(SDS), these Convenient, off-the-shelf, homogeneous assays 
are also Cost efficient and can be Ordered directly from the 
Company Online store. When you order Stock Assays SNP 
Genotyping products, we do a lot of the background 
Work-from searching for SNPs with high allele frequencies, 
to the design, testing, and validation of assays-so that you 
Can focus On your research. Candidate gene association, 
Candidate region association and linkage mapping studies 
that Were never before possible, are now within your reach! 

Reagents 
Pre-Developed Assay 
Reagents for Allelic 
Discrimination 

. Universal PCR 
Master Mix 

Vyvyyyyyyyyyyyyyyyvvvyyyyyyyyyyyyyyy 
A?yayawyAAMwwwAAAAAAAAAAAvAA 

isk M K K & A. KKKKKKKKK. A. 

Key Features 
100% ready-to-use, high quality SNP assays 
Unparalleled selection of off-the-shelf assays 
Validated on 90 individual DNAS to ensure biological 
relevance 
Easy-to-use, single tube format 
Convenient online batch searching and ordering 
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Welcome! Login SNP Genotyping 
v Genomic Assays 

a Gene Expression Keyword Search Batch ID Search Classifications >> 
SNP Genotyping 

- - - - - Basic Advanced 
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S.X.A.A.S.K.. Fin d SNP Assay 

Select Search field- Enter Search terms 
All Text v. - 

Append wildcard to terms 
Boolean Operators: 'I' (or), '' (but not) 
Default boolean operation for multiple search terms is 'and' 

Display 10Ovitems per page 

SEARCH 

Search Filter 
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(for gene related queries) 

SNP TYPE : A T (v) 
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Y Genomic Assays . Gene Expression Keyword Search Batch ID Search I Classifications > 

SNP Genotyping Basic Advanced 

. . . . . . . . . . . . . . . Find SNP Assay - enter search terms in one or more fields (field descriptions) 
yyyyyyyyyyyyyyyy YWY WYYY w w w w w y 

Boolean Operators: 'I' (or), '' (but not) 
Default boolean Operation for multiple search terms is 'and' 

A Text: 

dbSNP SD: 

dbSNP SSD : 

Gene Symbol". 
LOCusLink Gene Name": 

RefSeq Accession". 
Company Assay ID: 

Celera SNP (hCV): 
Celera gene (hCG)": 
Celera trancript (hCT)": 

Celera Protein (hCP)*: 
Chromosome: 

Cytoband: 
LOCUSLink ID": 

Display 100 V items perpage 

Search Filter 

*Gene Flanking Region. (6 OKb (b. 10Kb 
(for gene related queries) 

Caucasian minor allele frequency. > 

African American minor allele frequency: >= 

SNP TYPE : A w 
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SNP Genotyping 
Keword Search I Location Search Batch ID Search 

x * x X x X x X x X x X x X x X x X x X X X X X XX Find SNP Assay by Location 

Step 1. Select mapping type and enter ID 

O SNP, Gene, or Marker 

to (optional) 
-format: Dexamples 

O Chromosome : select available chr, 

Position (optional) Mb, to Position (optional) Mb 
-format: 370 to 39.0 

9 Linkage Mapping Set Marker: 
Linkage Mapping Sets v2.5 display 

Marker To Marker (optional) 

Step 2. Set flanking region results display a0Kbly 
(10Kb recommended for gene related queries) 

Display 100 V items perpage OKby 

SEARCH 

Search Filter 

Caucasian minor allele frequency: >=0.0 K 

African American minor allele frequency: >=00 SE 

SNP TYPE : A v 
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METHODS FOR PLACING, ACCEPTING, AND 
FILLING ORDERS FOR PRODUCTS AND 

SERVICES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/352,039, filed on Jan. 25, 2002, 
U.S. Provisional Application No. 60/352.356, filed on Jan. 
28, 2002, U.S. Provisional Application No. 60/369,127, filed 
on Apr. 1, 2002, U.S. Provisional Application No. 60/369, 
657, filed on Apr. 3, 2002, U.S. Provisional Application No. 
60/370,921, filed on Apr. 9, 2002, U.S. Provisional Appli 
cation No. 60/376,171, filed on Apr. 26, 2002, U.S. Provi 
sional Application No. 60/380,057, filed on May 6, 2002, 
U.S. Provisional Application No. 60/383,627, filed on May 
28, 2002, U.S. Provisional Application No. 60/383,954, filed 
on May 29, 2002, U.S. Provisional Application No. 60/390, 
708, filed on Jun. 21, 2002, U.S. Provisional Application No. 
60/394,115, filed on Jul. 5, 2002, and U.S. Provisional 
Application No. 60/399,860, filed on Jul. 31, 2002, all of 
which are hereby incorporated in their entirety by reference. 

FIELD 

0002 This application relates to methods for distributing 
products and Services, and more particularly, to methods for 
placing, accepting, and filling orders for products and Ser 
vices, especially biotechnological products and Services. 

BACKGROUND 

0003. With the completion of the first draft of the human 
genome along with the Sequencing of the genomes of other 
Species, an enormous amount of genomic resource data has 
become available. This data has permitted extensive Studies 
of gene expression as well as Studies of Single nucleotide 
polymorphisms and their linkage to disease conditions. 
However, these and other studies have been limited by the 
need of researchers to spend Substantial time, money, and 
manual labor in the design of probes and primerS for 
experimental assays. Once designed, the researcher can 
Synthesize the probes and primerS or order them from an 
oligonucleotide Synthesis facility or Service. Only a limited 
number of Studies can be done given time constraints 
required for the individual researcher to complete each of 
the tasks leading up to a particular experiment, and, there 
fore, an overall provider of design, manufacturing, and 
validation services for probes and primers would be of 
Significant value to the researcher. 

SUMMARY 

0004. Accordingly, the present inventors have succeeded 
in developing web-based Systems for ordering assays, 
which, in various embodiments, can comprise probes and 
primers. Included among various of these Systems are SyS 
tems for ordering probes and primers that have undergone 
design, manufacturing, and validation procedures. In Some 
of these various Systems, the ordered probes and primers are 
delivered to the researcher along with information detailing 
various parameters associated with production of the assay 
delivered. 

0005 Thus, in various configurations of the present 
invention, there can be provided a method for Supplying to 

Jan. 29, 2004 

a consumer assays useful in obtaining Structural genomic 
information, Such as the presence or absence of one or more 
single nucleotide polymorphisms (SNPs), and functional 
genomic information, Such as the expression or amount of 
expression of one or more genes. AS Such, the assays can be 
configured to detect the presence or expression of genetic 
material in a biological Sample. The method includes pro 
Viding a web-based user interface configured for receiving 
orders for Stock assays, providing a web-based user interface 
configured for receiving requests for design of custom 
assays and for ordering Said assays, and delivering to the 
consumer at least one custom or Stock assay in response to 
an order for the one custom or Stock assay placed by the 
consumer. In certain other aspects, the present invention can 
also be directed; to a System and to methods for constructing 
a System for providing to a consumer assays configured to 
detect presence or expression of genetic material. 
0006. In various configurations of the invention as 
described above, the method can further include providing a 
web-based gene exploration platform configured to provide 
information to assist a consumer in Selecting one or both of 
a Stock assay and a custom assay. 
0007. The present invention, in various configurations, 
can also include a Search resource provided to identify 
genetic material. The Search resource may provide one or 
more parameters identifying gene Structure or function for 
Selection by the consumer. ASSays that detect the presence or 
expression of genetic material may include assays for detect 
ing SNPS or for detecting expressed genes. In various 
configurations, the ordering interface can be configured to 
receive criteria related to the SNP or to the expressed 
transcript for which an assay is ordered 
0008 Stock SNP assays provided by the web-based user 
interface can include, in Some configurations, a large num 
ber of SNP assays, for example, at least 40,000 SNP assays 
for detecting the at least 40,000 pairs of SNP alleles, or at 
least 100,000 SNP assays for detecting the at least 100,000 
pairs of SNP alleles. In some configurations, SNP assays that 
can be ordered can be assays for SNPs that are known to be 
located in gene regions. In Some configurations, SNPS that 
can be detectable may be located at intervals of about 10 
kilobases (kb). Also in some configurations, the SNPs have 
a minor allele frequency of about 10% in a population 
(which may be, but is not necessarily, a human population). 
0009 Stock gene expression assays provided by the 
web-based user interface can include, in Some configura 
tions assays for at least about 10,000 or more expressed 
genes. In certain configurations, gene expression assays for 
multi-exon genes can be made up of probes and primers 
designed to lie on exon-exon boundaries to preclude ampli 
fication of genomic DNA. 
0010 For SNP assays and gene expression assays, either 
or both of pre-manufacturing quality control and post 
manufacturing quality control can be provided in Some 
configurations of the present invention. Pre-manufacturing 
quality control may include one or more of pre-processing 
Selection, designing primers and probes, and performing in 
Silico quality control. In the case of SNP assays, pre 
manufacturing controls may include identifying optimal 
Sequence regions which may not contain any SNPS or repeat 
Sequences. In the case of gene expression assays, the optimal 
Sequence regions in Some configurations may not contain 
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any SNPs other than a SNP for which the assay is designed 
to detect, and also does not contain any repeat Sequences. 
The designing of primerS and probes may comprise, in Some 
configurations, avoidance of non-optimal regions as defined 
above as well as the use of specifications that optimize PCR 
reaction conditions for the designed assay. Such specifica 
tions include assay values for T, GC content, buffer and 
Salt conditions, oligonucleotide concentration in assay, low 
Secondary Structure of oligonucleotide, amplicon size and 
low incidence of primer-dimer formation. In Silico quality 
control can ensure that probes and primerS match target 
Sequences but do not match other Sequences in the genome 
or other transcripts. 
0.011 Post-manufacturing quality control provided in 
Some configurations includes one or more of Synthesis yield 
testing, analytical quality control testing, functional testing, 
and validation testing. 
0012. In Some configurations, assays can be shipped with 
a data sheet which “may be a hard-copy datasheet or an 
electronic datasheet, or both. The electronic datasheet may 
be in the form of a CD-ROM or other Suitable machine 
readable form. ASSays that are shipped can be identified, in 
Some configurations, by identifiers which can include a 
two-dimensional (2-D) barcode, and an assay identification 
number. The assay components in certain configurations 
include, in a single tube, two primers and a TaqMan(R) probe. 
In the case of SNP assays, two primers and two TaqMan(R) 
probes can be included, i.e., one TaqMan(E) probe for each 
allele. In Some configurations, the tubes also contain PCR 
reagents for performing assayS. 
0013 In certain configurations, the present invention 
provides an assay kit. The kit contains at least one assay for 
detecting presence or expression of genomic material. The 
kit also contains an information Source comprising an 
E-datasheet, an assay information file, or at least one 
printed-copy datasheet or combinations thereof. 
0.014 Various configurations of the present invention also 
provide a method for building a submission file useful for 
ordering at least one of SNP genotyping assays and gene 
expression assays. The method includes providing a graphi 
cal user interface configured to accept, from a user, infor 
mation relating to (a) recipient identification, (b) assay 
amount, and (c) at least one target Sequence, electronically 
validating at least a portion of the information relating to the 
target Sequence; and Saving the information relating to 
recipient information, assay amount, and target Sequence to 
a file, wherein the information relating to target Sequence 
includes the validated information. 

0.015 Various configurations of the present invention also 
provide genomic products and Services to a consumer. The 
products and Services provided can be used to detect pres 
ence or expression of genetic material in biological Sample. 
The System comprises a first Source of information regarding 
at least one of presence or expression of genetic material in 
biological Samples, a Second Source of information regard 
ing products and Services for analyzing genetic material and 
an interface System communicating with the first Source of 
information and the Second Source of information. The 
System is able to recommend to the consumer certain 
processes and Services in response to inquires to Said first 
Source of information by the consumer. 
0016. In various configurations, the present invention can 
provide a web-based user interface configured to receive a 
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request for design of one or more custom assays and an order 
for said custom assays, and deliver to the consumer at least 
one custom assay in a single tube in response to an order for 
Said at least one custom assay placed by the consumer, 
wherein Said assay comprises at least one probe, a forward 
primer and a reverse primer. 

0017. In various configurations, the present invention can 
also provide a web-based user interface configured to 
receive an order one or more Stock assays, and deliver to the 
consumer at least one Stock assay in a Single tube in response 
to an order for Said at least one Stock assay placed by the 
consumer wherein Said assay comprises at least one probe, 
a forward primer and a reverse primer. 
0018. The present invention also provides a web portal 
configured to provide an interface configured to accept 
orders for one or more Stock assays, an interface configured 
to accept orders for one or more custom assays, a gene 
exploration platform configured to provide information to 
assist a user in Selecting one or both of a Stock assay and a 
custom assay. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The present invention will become more fully 
understood from the detailed description and the accompa 
nying drawings, wherein: 

0020 FIG. 1 is a block diagram representing one method 
of providing assays to a consumer according to one of the 
various embodiments of the present invention. 
0021 FIG. 2 is an exemplary window pane for navigat 
ing genome information. 

0022 FIG. 3 is an exemplary window pane for a chro 
moSome map report. 

0023 FIG. 4 is an exemplary window pane for a scaffold 
report. 

0024 FIG. 5 is an exemplary window pane for a 
Sequence report. 

0025 FIG. 6 is an exemplary window pane for a gene 
list. 

0026 FIG. 7 is an exemplary window pane for a chro 
moSome map display. 

0027 FIG. 8 is an exemplary window pane for a bio 
molecule report. 
0028 FIG. 9 is an exemplary window pane for an mRNA 
view of a biomolecule report. 
0029 FIG. 10 is an exemplary window pane for a 
chromosome view of a biomolecule report. 

0030 FIG. 11 is an exemplary window pane for a human 
gene mutation database report. 

0031 FIG. 12 is an exemplary window pane for a 
genome map Search. 

0032 FIG. 13 is an exemplary window pane for a 
genome assembly Search. 

0033 FIG. 14 is an exemplary window pane for a 
Panther protein function-family browser. 
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0034 FIG. 15 is an exemplary window pane for an 
ontology investigation. 

0.035 FIG. 16 is an exemplary window pane for an 
ontology keyword results investigation. 

0.036 FIG. 17 is an exemplary introductory window pane 
for designing or Selecting a genomic assay. 

0037 FIG. 18 is a block diagram representing the vari 
ous configurations of a computer System of the present 
invention that is used for distributing biotechnology prod 
uctS to a COnSumer. 

0038 FIG. 19 is a flow chart representative of various 
method configurations of the present invention that can 
perform by computing System configurations Such as those 
represented by FIG. 3, or by other computer system con 
figurations. 

0.039 FIG. 20 is an exemplary window pane providing 
instructions to the user with respect to ordering custom 
assays according to one of the various embodiments of the 
present invention. 

0040 FIG. 21 is a flow chart illustrating the manner in 
which the user Submits information for obtaining custom 
assays according to one of the various embodiments of 
present invention. 

0041 FIG. 22 illustrates the contents of the header 
portion of a Submission file according to one of the various 
embodiments of the present invention. 

0.042 FIG. 23 is an illustration of a sequence record used 
for obtaining custom SNP genotyping assays according to 
one of the various embodiments of the present invention, 
showing sequence AGTGAACGRGATAGGCKCTCCT. 
GCCC (SEQ ID NO: 1), wherein R is A or G, and Kis Gor 
T, in accordance with WIPO standard ST25. 

0.043 FIG. 24 is an illustration of a sequence record for 
obtaining custom gene expression assay according to one of 
the various embodiments of the present invention, showing 
Sequence AGTGAACGAGATAGGCAGCTCCTGC 
CCCATCCAAG (SEQ ID NO: 2). 
0044 FIG.25 is a representation of a visual checklist for 
a SNP Submission file according to one of the various 
embodiments of the present invention, showing Sequences 
AGTGAACGRGATAGGCAKCTCCTGCCC (SEQID NO: 
1), TTACGGCCCTGAKGGGACTGCSATCATTTTCT 
(SEQ ID NO:3), and GAGTGGAGCAACANGCTTTC 
CGCAATTTAC (SEQ ID NO: 4), wherein R is A or G, Kis 
G or T, and N is A, C, G, or T in accordance with WIPO 
Standard ST-25. 

004.5 FIG. 26 is an illustration of a visual checklist for 
a Submission file for gene expression assays according to 
one of the various embodiments of the present invention, 
showing sequences AGTGAACGAGATAGGCAGCTCCT. 
GCCCCATCCAAG (SEQ ID NO: 2) and TTACGGCCCT 
GAGGGGGACGMTCGATCATTTTCT (SEQ ID NO: 5). 
0046 FIG. 27 is a flow chart of the file builder program 
according to one of the various embodiments of the present 
invention. 
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0047 FIG. 28 is an exemplary window pane which 
allows the user to build a submission file when the using the 
file builder program according to one of the various embodi 
ments of the present invention. 
0048 FIG. 29 is an exemplary window pane showing 
tutorial information being displayed according to one of the 
various embodiments of the present invention. 
0049 FIG. 30 is an exemplary window pane showing a 
demonstration of the file builder program according to one 
of the various embodiments of the present invention. 
0050 FIG. 31 is an exemplary window pane illustrating 
the Submission guidelines for obtaining custom assays 
according to one of the various embodiments of the present 
invention. 

0051 FIG. 32 is a flow chart illustrating how the file 
builder program issued according to one of the various 
embodiments of the present invention. 
0.052 FIG. 33 is an exemplary window pane which 
allows the user to enter header line information for the 
Submission file according to one of the various embodiments 
of the present invention. 
0053 FIG. 34 is an exemplary window pane which 
permits the user to enter information associated with a 
Sequence record according to one of the various embodi 
ments of the present invention, showing Sequence ATTGCT 
GCTAATCGCCCCTATTAGCTTMGC 
CCGAGAAAGCCGCGATCG 
TMGTCGCTAGCCCTMGA2TAGCTAAGTCGTCGGTA 

TCTAAAGCTCTGG ATCGTA (SEQ ID NO: 6). 
0054 FIG. 35 is an exemplary window pane illustrating 
the manner in which errors are brought to the attention of the 
user while the file builder program is being executed accord 
ing to one of the various embodiments of the present 
invention, showing sequence ATTGCTGCTMTCGC 
CCCTATTAGCTTAAGCCCGAGAAAGCCGCGATCG 
TAAGTCGCTAGCCCTMGA2TAGCTAAGTCGTCGGTA 
TCTAAAGCTCTGG ATCGTA (SEQ ID NO: 6). 
0055 FIG. 36 is an exemplary window pane generated 
after a Sequence is validated by the file builder program 
according to one of the various embodiments of the present 
invention, showing sequence ATTGCTGCTMTCGC 
CCCTATTAGCTTAAGCCCGAGAAAGCCGCGATCG 
TAAGTCGCTAGCCCTMGAT 
AGCTAAGTCGTCGGTATCTAAAGCTCTGGA TCGTA 
(SEQ ID NO: 7). 
0056 FIG. 37 is a representative window pane illustrat 
ing the manner in which the Submission file may be Saved 
according to one of the various embodiments of the present 
invention, showing sequence ATTGCTGCTAATCGC 
CCCTATTAGCTTAAGCCCGAGAAAGCCGCGATCG 
TMGTCGCTAGCCCTAAGAT 
AGCTAAGTCGTCGGTATCTAAAGCTCTGGA TCGTA 

(SEQ ID NO: 7). 
0057 FIG. 38 is an exemplary window pane illustrating 
the display of the file builder program after the Sequence 
record has been Saved according to one of the various 
embodiments of the present invention, showing Sequence 
ATTGCTGCTAATCGCCCCTATTAGCTT 
MGCCCGAGAMGCCGCGATCGTMGTCGCTAGCCCT 
MGATAGCTMGTCGTCGGTATCTMAGCTCTGGA 

TCGTA (SEQ ID NO: 7). 
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0.058 FIG. 39 is an exemplary window pane illustrating 
the manner in which the file builder program uploads 
information according to one of the various embodiments of 
the present invention, showing Sequence ATTGCT 
GCTAATCGCCCCTATTAGCTTMGC 
CCGAGAAAGCCGCGATCG TAAGTCGCTAGCCCTM 
GATAGCTMGTCGTCGGTATCTAAAGCTCTGGA 
TCGTA (SEQ ID NO: 7) partially obscured by a dialog box 
of a computer program. 
0059 FIG. 40 is a block diagram representative of com 
ponents and data flow at various configurations of an assay 
design System. 
0060 FIG. 41 is a diagram representative of various 
configurations of assay design program logic Suitable for use 
in assay designs System configurations represented by FIG. 
40. 

0061 FIG. 42 is a diagram representative of various 
configurations of reagent design procedures Suitable for use 
in assay design program logic configurations represented by 
FIG. 41. 

0.062 FIG. 43 is a diagram representative of various 
configurations of probe placing procedures Suitable for use 
in reagent design procedure configurations represented by 
FIG. 42. 

0063 FIG. 44 illustrates the BLAST results against a 
human genome database showing gene NM 000217 which 
is a single-exon gene and the primers (shaded arrows) and 
probe (shaded box) align perfectly with the genomic DNA 
Sequence, showing Sequences CCAGGGTGAT 
GAAATAAGGAATGATGGCCACAAT 
GTCNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNTTCCACGATGAAGAAGGGGTC (SEQ ID NO: 
8), and CCAGGGTGATGMATMGGAATGATGGCCA 
CAATGTCTATGMGTTCATG ATGTTTTTGMGMGTC 
CGTCTTGCTGGGGCAGGCGAAGAAGCGCACCA 
CCAGCTCGAAGGAGAACCAGATGATGCA 

CAGCGTTTCCACGATGAAGAA GGGGTC (SEQ ID 
NO: 9). 
0064 FIG. 45 illustrates the BLAST results against a 
human genome database showing gene NM 000216 which 
is a multi-exon gene and the assay is designed over the exon 
6-eXOn 7 boundary in which the probe Sequence is split 
between the two exons and over the intervening intron is 
about 14 kb in length, showing sequences TGTTGTTGGT 
TGCATGTGTCGATGTGAAGTGMGTTGT 
GTTTGMTTCCA 

CCTTTTCNNNNNNNNNNNNNNNGTTCTT (SEQ ID 
NO: 10), and TGTTGTTGGTTGCATGTGTCGATGT. 
GAAGTGMGTTGTGTTTGAATTCCA 
CCTTTTCTAGTTTTCACMGCTGTTCTT (SEQ ID NO: 
11). 
0065 FIG. 46 illustrates a BLAST alignment of two 
primerS and the TaqMan(E) probe Sequence against the tran 
Script to which the assay was designed, the primer Sequences 
being indicated by Shaded arrows and the probe Sequence 
indicated by the shaded box, showing Sequences 
TGATCGGGTCCATGAGCMNGATATGTAC 
CAGATCATGNNNNNNNNNNN 
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNACTCACACTGGT CATCTCTGGCT (SEQ ID NO: 
12), and TGATCGGGTCCATGAGCMGGATATGTAC 
CAGATCATGGACGAGATCAA GGAAGGCATCCAG 
TACGTGTTCCAGACCAGGAACCCACTCA 
CACTGGTCATCTCTGGCT (SEQ ID NO: 13). 
0.066 FIG. 47 illustrates a BLAST hit to a non-self 
transcript showing an assay designed acroSS eXon 4-5 of 
NM 0002000 to provide a perfect BLAST alignment to the 
Self transcript (not shown) with, however, a significant 
alignment to a second, non-self transcript (NM 002159) in 
which each of the primerS have a single mismatch and the 
probe is a perfect match, showing sequences GCTGATTCA 
CATGCAAAGAGACAT. 
NNNNNNNNNNNNNGAAAATTCCATG AAAAG (SEQ 
ID NO: 14), GCTGATTCACATGAAAAGAGACAT. 
CATGGGTATAGMGAAAATTCCATGAAAAG (SEQ ID 
NO: 15), GATTCA-CATGCMAGAGAC-AT 
NNNNNNNNNNNNNGAAA-ATTC-CATGA 
AAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNNNNAT 

GATTATGGAGGTTTGACTGGC (SEQ ID NO: 16) and 
GAGACATCATGGGTATAGMGAAAATTC 
CATGAAAAGCATCATTCACATC GAGM-TTTCCATTT 
TATGGGGACTATGGATCMATTATCTATATGACMTT 
GATATCCTTAGTMTCATGGGGCATGAT 

TATAGAGGTTTGACTGGC (SEQ ID NO: 17). 
0067 FIG. 48 illustrates the matching of the primers and 
probe with NM 0002000. 
0068 FIG. 49 illustrates the significant matching of the 
primers and probe with NM 0021590. 
0069 FIG.50 is an exemplary window pane which may 
be used to initiate collection of information for gene expres 
Sion assays according to one of the various embodiments of 
the present invention. 
0070 FIG. 51 is a flow chart illustrating the manner in 
which the user collects information for gene expression 
Stock assays according to one of the various embodiments of 
the present invention. 
0071 FIG. 52 is an exemplary window pane illustrating 
ordering information associated with obtaining Stock assays 
for gene expression according to one of the various embodi 
ments of the present invention. 
0072 FIG. 53 is an exemplary window pane illustrating 
the manner in which documents are obtained relating to 
assays according to one of the various embodiments of the 
present invention. 
0073 FIG. 54 is a flow chart illustrating the order in 
which the user performs a Search for gene expression assays 
according to one of the various embodiments of the present 
invention. 

0074 FIG.55 is a representative window pane illustrat 
ing the manner in which the user agrees to terms and 
conditions of use for Searching assay information according 
to one of the various embodiments of the present invention. 
0075 FIG. 56 is an exemplary window pane allowing the 
user to Search for a Stock assays for gene expression accord 
ing to one of the various embodiments of the present 
invention. 
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0.076 FIG. 57 is an exemplary window pane allowing the 
user to conduct a basic keyword Search for gene expression 
assays according to one of the various embodiments of the 
present invention. 
0077 FIG.58 is an exemplary window pane allowing the 
user to perform an advanced keyword Search for gene 
expression assays according to one of the various embodi 
ments of the present invention. 
0078 FIG. 59 is an exemplary window pane allowing the 
user to conduct a batch identification Search for gene expres 
Sion assays according to one of the various embodiments of 
the present invention. 
007.9 FIG. 60 is a flow chart illustrating the manner in 
which the user conducts a classification Search according to 
one of the various embodiments of the present invention. 
0080 FIGS. 61-66 are exemplary window panes illus 
trating a classification Search for gene expression products 
performed according to one of the various embodiments of 
the present invention. 
0.081 FIG. 67 is an exemplary window pane illustrating 
the output of a Search for gene expression assays according 
to one of the various embodiments of the present invention. 
0082 FIG. 68 is an exemplary window pane illustrating 
the information provided for a specific assay during a Search 
for gene expression assays according to one of the various 
embodiments of the present invention. 
0083 FIG. 69 is an exemplary window pane which 
provides the user with an overview of stock assays for SNP 
genotyping products. 

0084 FIG. 70 illustrates the manner in which the user 
obtains information and orders stock assays for SNP geno 
typing according to one of the various embodiments of the 
present invention. 
0085 FIG. 71 is an exemplary window pane used to 
conduct a basic keyword search for selecting assays for SNP 
genotyping according to one of the various embodiments of 
the present invention. 
0.086 FIG. 72 is an exemplary window pane used to 
perform an advance keyword search for searching SNP 
genotyping assays according to one of the various embodi 
ments of the present invention. 

0087 FIG. 73 is an exemplary window pane which 
allows the user to conduct a location search for a SNP 
genotyping assay according to one of the various embodi 
ments of the present invention. 
0088 FIG. 74 is an exemplary window pane allowing the 
user to conduct a batch identification search for SNP geno 
typing assays according to one of the various embodiments 
of the present invention. 
0089 FIG. 75 is an exemplary window pane illustrating 
the output of a Search for SNP genotyping assays according 
to Some configurations of the present invention. 

0090 FIG. 76 is an exemplary window pane illustrating 
the output for a specific assay after conducting a SNP 
genotyping assay Search according to one of the various 
embodiments of the present invention. 
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0091 FIG. 77 illustrates the manner in which the user 
may perform a SNP genotyping Search according to one of 
the various embodiments of the present invention. 
0092 FIG. 78 illustrates an anion-exchange HPLC pro 
file of a 0.2 tumol 23-mer showing 90% of product is 
full-length DNA molecule. 
0093 FIG. 79 illustrates a typical analyzed TaqMan(R) 
plate showing four genotype clusters for a particular SNP, 
each data point representing one Sample plotted by intensity 
measures from each of two fluorescent dyes Such that 
clusters of points are classified as being homozygous for 
either allele, heterozygous, or no amplification. 
0094 FIG. 80 illustrates a pseudo-SNP resulting in all 
Samples appearing heterozygous. 

0095 FIG. 81 illustrates undesired genotype clustering 
attributed to other unknown SNPs in the probes sequence. 

0096 FIG. 82 illustrates the results from samples all of 
which are homozygous genotypes producing two clusters. 

0097 FIG. 83 illustrates the results from samples having 
a SNP with no rare allele homozygotes producing three 
clusters. 

0.098 FIG. 84 illustrates four clusters that are not well 
defined resulting in the assay being deemed to fail to meet 
Specifications. 

0099 FIG. 85 illustrates allele frequency of SNPs tested 
for validation. 

0100 FIG. 86 illustrates SNP assay manufacture and 
validation. 

0101 FIG. 87 illustrates gene expression assay manu 
facture and validation. 

0102 FIG. 88 illustrates an exemplary assay kit accord 
ing to one of the various embodiments of the present 
invention. 

0.103 FIG. 89 illustrates a portion of the exemplary assay 
kit of FIG. 72, specifically, a portion of a rack of single-tube 
assays, illustrating human-readable identification numbers 
and two-dimensional bar code on the assay tubes and an 
exemplary illustration of the position of these identifying 
indicia on the assay tubes. 

DETAILED DESCRIPTION 

0104 Definitions: 
0105 Allele. One of several alternative forms of a gene 
or DNA sequence at a Specific chromosomal location 
(locus). At each autosomal locus an individual possesses two 
alleles, one inherited from the father and one from the 
mother. 

0106 Allele-specific Oligonucleotide (ASO). A synthetic 
oligonucleotide, often about 20 bases long, which hybridizes 
to a Specific target Sequence and whose hybridization can be 
disrupted by a single base pair mismatch under carefully 
controlled conditions. ASOs can be often labeled and used 
as allele-Specific hybridization probes. They can also be 
designed to act as allele-Specific primers in certain PCR 
applications. 
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0107 Allelic association. Any significant association 
between Specific alleles at two or more neighboring loci. 
0108. Alternative splicing. The natural usage of different 
Sets of exons, to produce more than one product from a 
Single gene. 
0109 Assay any of a number of nucleic acid assay 
systems (for review see Kricka, Ann Clin Biochem. 39:114 
129, 2002; Shi, Clin. Chem. 47:164-172, 2001; Baner et al., 
Curr. Opin. Biotechnol. 12:11-15, 2001; Wittwer et al., U.S. 
Pat. No. 6,174,670, 2001). In various embodiments an assay 
can comprise nucleobase polymers, Such, as, for example, 
oligonucleotides, which constitute one or more probes and/ 
or a forward and reverse primer. The assays can be config 
ured to detect the presence of a SNP, the expression of a gene 
or the expression level of a gene. When using a TaqMan(E) 
procedure, the assay includes a TaqMan(E) probe, a forward 
primer and a reverse primer. See also “custom assay” and 
“Stock assay.” 
0110 Alu repeat (or sequence). One of a family of about 
750,000 interspersed sequences in the human genome that 
are thought to have originated from the 7SL RNA gene. 
0111 Amplicon. A region defined by pairing of forward 
and reverse primers around a target Site. 
0112 Anticodon. A sequence of three consecutive bases 
in a tRNA molecule that Specifically binds to a complemen 
tary codon Sequence in mRNA. 
0113 Autocalling. The use of an automated system to 
make a determination of genotype. 
0114 Bioinformatics. The collection, organization and 
analysis of large amounts of biological data, using networks 
of computers and databases. 
0115 BLAST. Basic Local Alignment Search Tool 
Algorithms for Sequence Searching. A fast technique for 
detecting Subsequences that match given query Sequence. 
BLAST is a heuristic search algorithm employed by com 
puter programs to ascribe Significance to Sequence findings 
using well-known Statistical methods, for example, a fast 
Search algorithm to Search DNA databases based upon 
Sequence Similarities. (See, for example, Altschul et al. J 
Mol Biol 215:403-10, 1990, Karlin et al., Proc. Nat'l Acad. 
Sci. USA 87: 2264-2268, 1990; Karlin et al., Proc. Natl 
Acad. Sci. USA 90: 5873-5877 1993; and Altschulet al., Nat. 
Genet. 6: 119-129 1994.) A BLAST analysis, in this context, 
refers to comparing Sequences using a BLAST program Such 
as blastp, blastin, blastX, thlastin, thlastX (accessible on the 
internet at http://www.ncbi.nim.nih.gov/BLAST) or 
MPBLAST (Korf et al., Bioinformatics 16: 1052-1053 
(2000). “BLASTING,” in this context, refers to comparing 
a Sequence to Sequences in a database, and identifying 
Sequences contained in the database that are similar or 
identical to the Sequence or its complement. 
0116 BLASTn. Search of a DNA sequence against a 
DNA sequence database. 
0117 Calling. The process of determining a genotype. 
0118 cl)NA. Complementary DNA-a single stranded 
DNA sequence that was generated from and complementary 
to an mRNA sequence by reverse transcription. cDNA 
Sequences contain only genes that code for protein (no 
non-coding DNA is included). 
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0119) cl)NA Library. A collection of single stranded 
DNA sequences that represent DNA that is translated into 
protein. cDNA libraries are generated from mRNA. They 
designed to represent the portion of the genome that is 
present as mRNA in a given cell on its way to Synthesizing 
the proteins represented in that cell. 
0120 Centimorgan (cM). A unit of measure of recombi 
nation frequency. One centimorgan is equal to a 1% chance 
that a marker at one genetic locus will be separated from a 
marker at a Second locus due to crossing over in a Single 
generation. In human beings, 1 centimorgan is equivalent, 
on average, to 1 million base pairs. 
0121 Common SNPs. SNPs which have a minor allele 
frequency equal to or greater than a minimum percent of 
occurrence in an overall population, e.g. a population of 
humans or, in certain Subsets of the overall population. Such 
Subsets can include ethnically defined Subset population. 
This can be assessed using Samples from mixed populations 
or from Specific populations Such as Caucasian populations 
or African American populations as are available from 
repositories Such as, for example, the Coriell Cell Reposi 
tories (Coriell Institute for Medical Research, Camden, 
N.J.). 
0.122 Conserved sequence. A base sequence in a DNA 
molecule (or an amino acid Sequence in a protein) that has 
remained essentially unchanged throughout evolution. 
0123 Consumer. Encompasses customers and other users 
of the products and Services provided in configurations of 
the present invention. Unless explicitly stated otherwise, it is 
permitted but not required that configurations of the present 
invention precondition distribution on receipt of a payment 
or a promise to pay from the consumer for the distributed 
products or Services. The terms “consumer,”“requester, 
“user” and “investigator” refer to entities different from the 
Supplier and distributor. The terms “consumer,”“requester, 
“user” and “investigator” are often used interchangeably 
herein. However, in any given Situation, it is possible that the 
consumer, the requester, the user and/or the investigator are 
different entities or individuals, which themselves may (or 
may not) be related by agency. For example, the consumer, 
requestor, user and investigator in one instance may be a 
Single individual engaged in research, Such as at a college or 
university. AS another example, the consumer may be a 
medical institution, the investigator may be a physician or 
researcher employed by the medical institution, and the 
requestor may be an assistant of the investigator. Also 
herein, the term "user' is frequently used to refer to an entity 
(Such as a consumer, a requester, or an investigator) who can 
be accessing a computer System. 
0.124 Contig display name. The contig display name is 
the genome assembly (GA) name as used in Some configu 
rations of gene exploration Systems. 
0.125 Cryptic splice site. A sequence that resembles an 
authentic Splice junction Site and which can, under certain 
circumstances, participate in an RNA splicing reaction. 
0.126 Custom assay. An assay that is designed from 
Specifications that are generally related to the target 
Sequence, but that do not contain information on the Specific 
Sequence of the probe or probes and primerS. 
0127) dbSNPrs#ID. A specific field for searching for a 
SNP according to a dbSNP reference cluster ID. 
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0128) dbSNPssif|D. A specific field for searching for a 
SNP according to a dbSNP assay ID. 

0129 Deletions can be generated by removal of a 
Sequence of DNA, the regions on either Side being joined 
together. 

0130 Discriminator. A procedure in which the “A-statis 
tic' is used to Screen out assemblies that are likely to be 
Stacked regions of repetitive Sequence that can be from more 
than one area of the genome. 

0131 Distribute. As used herein, the terms “distribute” 
and “provide” may be used synonymously, and are intended 
to encompass Selling, marketing, or otherwise providing a 
product or Service. 

0132) Distributor. As used herein the terms “distributor, 
“provider” and “supplier are used to refer to an entity or 
entities that distributes and/or Supplies products and/or Ser 
vices. The terms “distributor,”“provider,” and “supplier can 
encompass Sellers, marketers, and other providers of Such 
products and Services. The distributor, Supplier, and provider 
may refer to the same entity, to two different entities, or to 
three different entities. In the description herein, it may be 
generally assumed that the manufacturer can be the Supplier 
and distributor of the assay-related products and Services 
described herein. However, in Some configurations of the 
present invention, the distribution of the assay-related prod 
ucts and Services described herein may be performed by an 
entity other than the manufacturer who Supplies them. 
0.133 DNA sequence. The relative order of base pairs, 
whether in a fragment of DNA, a gene, a chromosome, or an 
entire genome. See base Sequence analysis. 

0134 Domain. A discrete portion of a protein with its 
own function and Structure. The combination of domains in 
a single protein determines its overall function. The domain 
of a chromosome may refer either to a discrete Structural 
entity defined as a region within which a Supercoiling can be 
independent of other domains, or to an extensive region 
including an expressed gene that can have a heightened 
sensitivity to degradation by the enzyme DNAase I. 

0135) ENTREZ. NCBI's (National Center for Biotech 
nology Information) Search and retrieval System for their 
data Sets. It organizes GenBank Sequences and links them to 
the literature Sources in which they originally appeared. 
0.136 EST. Expressed Sequence Tag. A sampling of 
sequence from a cDNA library. A short sequence of a cDNA 
clone for which a PCR assay is available. 
0.137 Euchromatin. The fraction of the nuclear genome 
that contains transcriptionally active DNA and which, unlike 
heterochromatin, adopts a relatively extended conformation. 
0.138 Exon(s). The protein-coding sequences of genes. 
Exons only comprise about 10% of the human genome. A 
Segment of a gene that is decoded to give a mRNA product 
or a mature RNA product. Individual exons may contain 
coding DNA and/or noncoding DNA (untranslated 
Sequences). See introns. 
0139 FASTA (file or format). A DNA sequence format 
that begins with a single line of text description that is leSS 
than 80 characters in length, followed by the DNA sequence 
file. 
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0140 FASTA Search: A database search tool used to 
compare a nucleotide or peptide Sequence to a sequence 
database. The program is based on the rapid Sequence 
algorithm described by Lipman and Pearson. 
0141 Fragments. Small sections of DNA. 
0142. Frameshift mutation. A mutation that alters the 
normal translational reading frame of a DNA sequence. 
0.143 GenBank. The public DNA sequence database 
maintained by the National Center for Biotechnology Infor 
mation (NCBI), part of the National Library of Medicine. 
014.4 Gene Exploration Platform (also referred to as 
Gene Exploration System). A web-based user interface con 
figured to provide Searchable information related to one or 
more genomes and/or transcriptomes and/or proteomes. 
0145 Gene families. Groups of closely related genes that 
make Similar products. 
0146 Gene Ontology (GO). A controlled vocabulary for 
the description of the molecular function, biological process 
and cellular component of gene products which can be 
applied to all eukaryotes. The GO terms can be used as 
Search identifiers. 

0147 Gene prediction. The process of using computa 
tional methods that Search for known indicators of coding 
regions in the raw genomic Sequence. These indicators 
include codon use bias, lack of Stop codons, Similarity of the 
translated protein Sequence to known proteins, upstream 
regulators, splice Sites, start codon. The outcome can be a set 
of exons that define a predicted gene. 
0.148 Gene region. A linear stretch of genomic DNA 
which Serves as a functional gene region consisting of 
cis-acting regulatory regions, transcribed regions, and inter 
vening Sequences as well as 10 kilobase pairs of 5" flanking 
Sequence and 10 kilobase pairs of 3' flanking Sequence. 
0149 Genomics. The study of the genetic material of an 
organism; the Sequencing and characterization of the 
genome and analysis of the relationship between gene 
activity and cell function. The genetic material includes 
exons, introns, regulatory Sequences, repeat elements and all 
other unidentified regions of the genome. 
0150 GI. GenBank Identifier, a unique number assigned 
to protein and nucleotide Sequences in the GenBank data 
base. 

0151 GT-AG rule. Rule that describes the presence of 
these constant dinucleotides at the first two and last two 
positions of introns of nuclear genes. 
0152 Haplotype. A series of alleles found at linked loci 
on a single (paternal or maternal) chromosome. 
0153. Heterochromatin. A region of the genome, which 
remains highly condensed throughout the cell cycle and 
shows little or no evidence of active gene expression. 
0154 Homologies. Similarities in DNA or protein 
Sequences between individuals of the same Species or among 
different species. Homologous chromosomes: a pair of chro 
mosomes containing the Same linear gene Sequences, each 
derived from one parent. Homologous chromosomes 
(homologs): two copies of the same type of chromosome 
found in a diploid cell, one having being inherited from the 
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father and the other from the mother. Homologous genes 
(homologs): two or more genes whose sequences can be 
Significantly related because of a close evolutionary rela 
tionship, either between species (orthologs) or within a 
Species (paralogs). 

O155 HSPs. High-scoring Segment Pairs; two sequence 
fragments of arbitrary but equal length with an alignment 
that can be locally maximal and for which the alignment 
Score meets or exceeds a threshold (cutoff) score. These can 
be generated by BLAST. 
0156 Informatics. The study of the application of com 
puter and Statistical techniques to the management of infor 
mation. In genome projects, informatics includes the devel 
opment of methods to Search databases quickly, to analyze 
DNA sequence information, and to predict protein Sequence 
and structure from DNA sequence data. 
O157 Introns. DNA sequences in genes, which have no 
protein-coding function. Other non-coding regions include 
control or regulatory Sequences and intergenic regions 
whose functions are unknown. Noncoding DNA separates 
neighboring exons eukaryote genes. During gene expres 
Sion, introns, like exons, can be transcribed into RNA, but 
the transcribed intron Sequences can be Subsequently 
removed by RNA splicing and are not present in mRNA. 
0158 Investigator. See “consumer.” 
0159 Linkage map. A map of the relative positions of 
genetic loci on a chromosome, determined on the basis of 
how often the loci are inherited together. Distance is mea 
Sured in centimorgans (cM). 
0160 Linker (or adaptor oligonucleotide). A double 
Stranded oligonucleotide that can be ligated to a cloned DNA 
of interest in order, for example, to facilitate its ability to be 
cloned. 

0.161 Marker. An identifiable physical location on a 
chromosome (e.g., restriction enzyme cutting site, gene) 
whose inheritance can be monitored. Markers can be 
expressed regions of DNA (genes) or Some segment of DNA 
with no known coding function but whose pattern of inher 
itance can be determined. See RFLP, restriction fragment 
length polymorphism. 

0162 Master cluster. A “super cluster” that can be formed 
by joining clusters and Singletons that have representative 
clones with significant matches (a Product Score of 40 or 
more) to the same gene. The master cluster is named after 
the cluster (or singleton) with the highest Product Score. 
0163 Mate pairs. A pair of reads that are in opposite 
orientations and at a distance from each other approximately 
equal to the insert length. 

0164 Messenger RNA (mRNA). RNA that serves as a 
template for protein Synthesis. See genetic code. 

0.165 Missense mutation. A nucleotide substitution that 
results in an amino acid change. 

0166 mRNA (Messenger RNA). The nucleic acid inter 
mediate that can be used to synthesize a protein. The mRNA 
corresponds to one Strand of the DNA and the Sequence of 
the mRNA can be identical to the sequence of the DNA, 
except for the replacement of a T (thymine) with U (uracil). 
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0.167 Mutation frequency. Is the frequency at which a 
particular mutant can be found in a population. 

0168 NCBI. The National Center for Biotechnology 
Information, which can be accessed at the web site http:// 
www.ncbi.nlm.nih.gov. 

0169. Nonsense mutation. A mutation that occurs within 
a codon and changes it to a stop codon. 

0170 Normalized library. A cDNA library from which 
most of the highly expressed Sequences have been removed 
in order to represent a greater proportion of low-abundance 
messenger RNAS. Normalized libraries are not an accurate 
reflection of a tissue's gene-expression profile. 

0171 Nucleobase. Any nitrogen-containing heterocyclic 
moiety capable of forming Watson-Crick hydrogen bonds in 
pairing with a complementary nucleobase or nucleobase 
analog, e.g. a purine, a 7-deaZapurine, or a pyrimidine. The 
present invention in Some configurations uses assays based 
upon probes that can be polynucleotides or polymeric forms 
of other nucleobaseS Such as nucleic acid analogs. Typical 
nucleobases can be the naturally occurring nucleobases 
adenine, guanine, cytosine, uracil, thymine, and analogs 
(Seela, U.S. Pat. No. 5,446,139) of the naturally occurring 
nucleobases, e.g. 7-deaZaadenine, 7-deazaguanine, 7-deaza 
8-azaguanine, 7-deaza-8-azaadenine, inosine, nebularine, 
nitropyrrole (Bergstrom, (1995) J. Amer. Chem. Soc. 
117:1201-09), nitroindole, 2-aminopurine, 2-amino-6-chlo 
ropurine, 2,6-diaminopurine, hypoxanthine, pseudouridine, 
pseudocytosine, pseudoisocytosine, 5-propynylcytosine, 
isocytosine, isoguanine (Seela, U.S. Pat. No. 6,147.199), 
7-deazaguanine (Seela, U.S. Pat. No. 5,990.303), 2-azapu 
rine (Seela, WO 01/16149), 2-thiopyrimidine, 6-thiogua 
nine, 4-thiothymine, 4-thiouracil, O'-methylguanine, 
N-methyladenine, O'-methylthymine, 5,6-dihydrothymine, 
5,6-dihydrouracil, 4-methylindole, pyrazolo 3,4-Dipyrim 
idines,” PPG” (Meyer, U.S. Pat. Nos. 6,143,877 and 6,127, 
121; Gall, WO 01/38584), and ethenoadenine (Fasman 
(1989) in Practical Handbook of Biochemistry and Molecu 
lar Biology, pp. 385-394, CRC Press, Boca Raton, Fla.). 
Nucleobases that are nucleic acid analogs include peptide 
nucleic acids in which the Sugar/phosphate backbone of 
DNA or RNA has been replaced with acyclic, achiral, and 
neutral polyamide linkages. The 2-aminoethylglycine polya 
mide linkage with nucleobases attached to the linkage 
through an amide bond has been reported (see, for example, 
Buchardt, WO92/20702; Nielsen (1991) Science 254:1497 
1500; Egholm (1993) Nature 365:566-68). 
0172 Open Reading Frame (ORF). A stretch of nucle 
otide Sequence with an initiation codon at one end, a Series 
of triplet codons and a termination codon at the other end: 
potentially capable of coding for an as yet unidentified 
peptide or protein. 

0173 Ortholog. One of a set of homologous genes in 
different species (e.g. SRY in humans and Sry in mice). 
0.174 Panther. Celera Genomics's proprietary protein 
classification Software that allows hierarchical classification 
of protein families and subfamilies to further aid in identi 
fying probable protein function. Panther facilitates target 
identification and prioritization by allowing more accurate 
predictions of protein function. 
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0175 Paralog. One of a set of homologous genes within 
a single Species. 

0176 Pharmacogenomics. The study of the stratification 
of the pharmacological response to a drug by a population 
based on the genetic variation of that population. 
0177 Phrap. Developed by Phil Green at the University 
of Washington, “Phil's Revised Assembly Program' is a tool 
for assembling Shot-gun Sequenced DNA fragments. 

0178 PHYLIP. Program Package created by J. Felsen 
stein for Phylogenicity. 
0179 Physical map. A map of the locations of identifiable 
landmarks on DNA (e.g., restriction enzyme cutting sites, 
genes), regardless of inheritance. Distance can be measured 
in base pairs. The relative positions of regions can be 
determined by physical measurements, Such as by electron 
microScopy, restriction analysis, or Sequence determination. 
For the human genome, the lowest-resolution physical map 
is the banding patterns on the 24 different chromosomes, the 
highest-resolution map would be the complete nucleotide 
Sequence of the chromosomes. 
0180 Point mutation. A mutation causing a small alter 
ation in the DNA sequence at a locus, often a single 
nucleotide change. 
0181 Polygenic character. A character determined by the 
combined action of a number of genetic loci. Mathematical 
polygenic theory assumes there can be very many loci, each 
with a small effect. 

0182 Polygenic disorders. Genetic disorders resulting 
from the combined action of alleles of more than one gene 
(e.g., heart disease, diabetes, and Some cancers). Although 
Such disorders can be inherited, they depend on the Simul 
taneous presence of Several alleles, thus the hereditary 
patterns can be usually more complex than those of Single 
gene disorders. 
0183 Polymorphism. Difference in DNA sequence 
among individuals. Genetic variations occurring in more 
than 1% of a population would be considered useful poly 
morphisms for genetic linkage analysis. 

0184 Precomputes. A series of computational analyses of 
Celera Genomics data to public data. The analyses used 
include gene prediction (GRAIL, GenScan, FgenesH), 
BLAST computes using Several public and proprietary 
datasets (nraa, CHGD, RefSeq) to show similarity, and 
polishing of the BLAST results to find consensus splice sites 
using SIM4 or Genewise with Sequences that can be highly 
Similar to the genomic Sequence. 

0185. Primer. A primer comprises a polymer of nucleo 
bases, Such as, for example, an oligonucleotide, the 
Sequence of which is complementary to a target Sequence, or 
to the complement of a target Sequence. In certain aspects, 
the 3' end of an oligonucleotide primer can be extended by 
a DNA polymerase. The primer is short relative to the target 
nucleic acid. A primer Sequence in Some configurations 
comprises from about ten to about fifty nucleotides, and in 
Some configurations comprises from about Six, about eight, 
about ten, about thirteen up to about thirty nucleotides and 
any length there between. In most cases, PCR involves a 
forward primer and a reverse primer, which hybridize to 
opposite Strands in a target Sequence. 
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0186 Probe. A "probe' comprises an oligonucleotide that 
hybridizes to a target Sequence. In the TaqMan(E) assay 
procedure, the probe hybridizes to a portion of the target 
Situated between the binding site of the two primers. A probe 
can further comprise a reporter group moiety. In Some 
configurations, the reporter group moiety can be a fluoro 
phore moiety. The reporter group can be covalently attached 
directly to the probe oligonucleotide, in Some configurations 
to a base located at the probe's 5' end or at the probe's 3' end. 
The reporter group may also be attached to a minor groove 
binder (MGB), which can be itself covalently attached to the 
probe (Afonina et al., Nucleic Acids Research 25: 2657 
2660 (1997); Kutyavin et al., Nucleic Acids Research 28: 
655-661 (2000)). The MGB is, in some configurations, 
attached to the 3' end of the probe, either directly to the 
oligonucleotide or else to the fluorophore moiety or to the 
quencher moiety. A probe comprising a fluorophore moiety 
may also further comprise a quencher moiety. The quencher 
moiety is, in Some configurations, a non-fluorescent 
quencher (NFO). In Some configurations, in probes designed 
for SNP detection, the fluorophore and the quencher can be 
attached to the oligonucleotide on opposites sides of the SNP 
nucleotide. A probe comprises about eight nucleotides, about 
ten nucleotides, about fifteen nucleotides, about twenty 
nucleotides, about thirty nucleotides, about forty nucle 
otides, or about fifty nucleotides. In Some configurations, a 
probe comprises from about eight nucleotides to about 
fifteen nucleotides. AS used herein, the use of the term "a 
probe' (singular) is intended to include or refer to two 
bi-allelic probes in the case of SNP assays, unless stated 
otherwise. 

0187 Proteome: The full set of proteins encoded by a 
genome. 

0188 Provide. See “Distribute.” 
0189 Provider. See “Distributor.” 
0.190 Query. The DNA sequence used to search a data 
base. 

0191 Radiation hybrid. A type of somatic cell hybrid in 
which fragments of chromosomes of one cell type can be 
generated by exposure to X-rays, and are Subsequently 
allowed to integrate into the chromosomes of a Second cell 
type. 

0.192 Real time. The term “real time' is always spelled 
out in full. The abbreviation “RT,” as used herein, always 
refers to “reverse transcriptase.” 
0193 Receptor. A molecule (usually a protein) that spans 
a cell membrane and received extracellular Signals and 
transmits them into the cell. 

0194 Regional overlay. Celera regional overlays can be 
created from Celera fragments and mate pair links, and 
external finished clones and unordered contigs from unfin 
ished clones, which are referred to as BACs. The Celera 
Regional ASSembler takes the external data and uses Celera 
fragments and mate pairs to order and orient the contigs 
within BACs, filling in gaps where possible. 
0.195 Regulatory regions or sequences. A DNA base 
Sequence that controls gene expression. 

0196) Repetitive DNA. A set of nonallelic DNA 
Sequences which show considerable Sequence homology. 
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0197) Requestor. See “consumer.” 
0198 Reverse transcriptase (RT). The abbreviation “RT" 
is used herein exclusively as an abbreviation for “reverse 
transcriptase.” The term “real time' is always spelled out in 
full. 

0199 Scaffolds. Sets of contigs that can be ordered and 
oriented using enforcing mate pairs. 
0200 Sequence homology. A measure of the similarity in 
the Sequence of two nucleic acids or two polypeptides. 

0201 Sequence tagged site (STS). Short (200 to 500 base 
pairs) DNA sequence that has a single occurrence in the 
human genome and whose location and base Sequence are 
known. Detectable by polymerase chain reaction, STSS can 
be useful for localizing and orienting the mapping and 
Sequence data reported from many different laboratories and 
Serve as landmarks on the developing physical map of the 
human genome. Expressed Sequence tags (ESTS) can be 
STSs derived from cDNAs. 

0202 Significant complementarity. Includes complemen 
tarity Sufficient to interfere with the analysis of a target 
Sequence. Significant complementarity can comprise, in 
non-limiting example, at least about 40% or greater 
Sequence identity with the complement of a target Sequence. 

0203 Single Nucleotide Polymorphism (SNP). Replace 
ment, loss, or addition of one nucleotide (either A, C, G or 
T) in the DNA sequence. There are probably several million 
SNPs throughout the genome, and these alleles account for 
much of the variation Seen in the human population. These 
predominately biallelic polymorphisms may exist in varying 
ratios in the population ranging from very rare alleles (1-5% 
frequency) to common alleles (20-50% frequency). 
0204 Splice acceptor site. The junction between the end 
of an intron terminating in the dinucleotide AG, and the Start 
of the next eXon. 

0205 Splice donor site. The junction between the end of 
an exon and the Start of the downstream intron, commencing 
with the dinucleotide GT. 

0206 Stock assay. A pre-designed assay that does not 
require custom design. In Some configurations of the present 
invention, an inventory of Stock assays may be maintained 
from which users may place orders. 
0207 Stringency. A parameter for filtering the results of 
a query based on how closely related the Sequences in a 
cluster must be. 

0208 Subject. A DNA sequence that produces a match in 
a blast Search. 

0209 Supplier. See “Distributor.” 

0210 SWISSPROT. European annotated non-redundant 
protein Sequence database; most highly annotated protein 
database. 

0211 TA. Transcript assembly. Celera assembly of public 
EST. 

0212 Tandem repeat sequences. Multiple copies of the 
Same base Sequence on a chromosome, used as a marker in 
physical mapping. 
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0213 Target. A biological Sample comprising a nucleic 
acid. A target can comprise as ingle-Stranded or double 
Stranded nucleic acid, and can comprise an RNA or a DNA. 
An RNA can be, in non-limiting example, a messenger RNA 
(mRNA), a primary transcript, a viral RNA, or a ribosomal 
RNA. A DNA can be, in non-limiting example, a single 
stranded DNA, a double-stranded DNA, a cDNA, a viral 
DNA, an extrachromosomal DNA, or a mitochondrial DNA. 
A skilled artisan will recognize from the context of usage 
whether a target nucleic acid is single-Stranded or double 
Stranded. 

0214 TBLASTn. A BLAST search of a protein sequence 
against a nucleotide Sequence database that has been trans 
lated in all six frames. 

0215 Trace Files. The product of sequencing completed 
by the ABI 3700 Prism. After going through stringent quality 
control processes, trace files can be then used as data input 
for assembly. 
0216 Transcriptome. The full complement of activated 
genes, mRNAS, or transcripts expressed from a genome. 
0217 TREMBL. Translated EMBL, a compilation of the 
EMBL DNA data library. 
0218 UniGene database. A public database, maintained 
by NCBI, which brings together sets of GenBank sequences 
that represent the transcription products of distinct genes. 
0219 Unique clone. A sequence that has no match in 
GenBank or other public databases. 
0220 Unique singleton. A clone that does not cluster and 
has no match in the public databases. 
0221 UTR (untranslated region). Noncoding region 
found at the 5' or 3' termini of mRNA. 

0222. Untranslated Sequences. Noncoding sequences 
found at the 5' and 3' termini of mRNA. 

0223) User. See “consumer.” 
0224 Overview of Assays: 
0225 SNP Genotyping Assays: 
0226. In Some configurations, the present invention 
includes methods of providing investigators with assays 
useful for detecting the presence of SNP alleles as well as 
assays useful for detection or quantification of gene expres 
Sion. The elucidation and cataloguing of the Sequences of 
genomes of various species, particularly the human genome, 
including the identification in public and/or private data 
bases of more than 4,000,000 SNPs distributed throughout 
the genome, as well as the identification and cataloguing of 
a significant fraction of the approximately 30,000 expressed 
genes, provides the basis for establishing a collection of 
validated assays for SNPs or gene expression. Such assays 
can provide investigators with analytical tools for investi 
gating Virtually any gene in a mapped genome. 

0227. In some configurations, SNP databases can be used 
to develop assays that provide an investigator with the 
ability to analyze samples for the presence of identified SNP 
alleles. Testing Samples from a particular individual allows 
SNP genotyping of that individual. SNPs from public and/or 
private databases can be Selected for assay development. A 
number of approaches can be used in constructing SNP 
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databases that can be useful in SNP genotyping (for review 
of SNP databases, see McCarthy et al., Nat. Biotechnol 1 
8:505-508, 2000; Judson et al., Pharmacogenomics 3:379 
391, 2002, Miller et al., Hum. Mol. Genet. 10:2195-2198, 
2001). In certain aspects, a gene-based approach can be 
used. In a gene-based approach, SNPS can be Selected that 
reside on "gene regions.” For example, a gene region 
comprising a 60kb Sequence including 10 kb upstream and 
10 kb downstream from known functional Sequences, can in 
certain instances have at least seven identified SNPs asso 
ciated with it including at least one identified SNP that maps 
to a location approximately 10 kb upstream to its 5'-most 
cis-acting regulatory sequence, another identified SNP that 
maps to a location approximately 10 kb downstream to its 
3'-most cis-acting regulatory or transcribed Sequence, and at 
least 5 more identified SNPs mapping therebetween. Within 
the gene region, the SNPs can be Selected Such that they can 
be distributed across the gene region. AS Such, the Selected 
SNPs can be located about 5 kb apart, about 10 kb apart, 
about 15 kb apart, or more, or at any Selected Separation 
distance between 5000 and 15000 bases, or at any selected 
separation distance without limitation. The availability of 
assays for SNP markers that can be spaced at intervals of 
approximately 10 kb for a gene affords an investigator the 
opportunity to obtain at least one SNP allele that can be used 
as a marker for the gene. SNP markers can Serve as markers 
for genotypes or haplotypes and can be of value in investi 
gating gene Structure, haplotype Structure, inheritance Stud 
ies, and the like. 

0228. In certain aspects of the present invention, the 
inventors have focused on the selection of “common SNPs. 
The minimum percent of occurrence in a population or 
population Subset depends upon the requirements of a par 
ticular test and can be Selected to be, in certain instances, a 
bout 8%, about 10%, about 15%, about 20% or greater or 
any value therebetween, or any Selected frequency without 
limitation, depending upon the assay requirements. Particu 
lar minimum percent of occurrence values that can be 
considered to be generally applicable can be in certain 
embodiments, about 10% and in other embodiments, about 
15%. In certain configurations, known SNPs that have been 
cataloged in at least one database can be Subjected to a triage 
procedure to produce a reduced set of SNPs. In addition, 
SNPs can be selected whose minor alleles were observed in 
at least two distinct donors. Unless a minor allele is reported 
in at least two individuals, a SNP may be eliminated from 
further consideration for inclusion in the set of SNPs. 
Sequences comprising the Selected SNPs, as well as 
Sequences upstream and downstream from the SNPs, can be 
then analyzed to determine their suitability for use in SNP 
assayS. SNPS deemed non-usable for assay development can 
be eliminated from further consideration for inclusion in the 
Set. In a Subsequent triage Step, Semi-empirical design 
quality control (QC) criteria can be used to reduce the SNPs 
included in the Set. 

0229. The following properties of a candidate SNP may 
be considered in determining whether a candidate SNP is 
selected for inclusion in the reduced set of SNPs: 1) the SNP 
maps within or close to an annotated gene in a gene library, 
for example, within one of about 30,000 Celera-annotated 
genes or within 10 kb of an annotated gene; and 2) the SNP 
is Spaced with respect to nearest neighbor to provide at least 
three SNPs per gene on intervals between SNPs of about 10 
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kb. Remaining gaps greater than about 10 kb in a gene 
region can be filled with at least two unscreened SNPs per 
10 kb. 

0230 Assays that pass this selection procedure can be 
then validated in Some configurations, based upon labora 
tory genotyping results using a panel of genomic DNA from, 
for example, about 90 individuals. For example, the DNA 
panel comprises genomic DNA from about 90 individuals 
representing a Subset population of Caucasian individuals 
and a Subset population of individuals of African American 
ancestry. Selected SNPs have a minor allele frequency of at 
least 10% or greater or at least 15% or greater in at least one 
population, or any Selected minor allele frequency without 
limitation. 

0231 SNP assays can include any SNP assay known in 
the art. Methods for SNP detection include, in non-limiting 
example, variations of the INVADERTM method of Third 
Wave Technologies, and the TaqMan(R) method. In some 
configurations, assays can be developed for use in a Taq 
Man(R) method for identifying a SNP allele in a target 
Sequence. The TaqMan(R) method uses two primer oligo 
nucleotides and a DNA polymerase for PCR sequence 
amplification, as well as one or two probe oligonucleotides. 
For SNP detection using a TaqMan method, one primer 
oligonucleotide Sequence maps to a Site upstream from a 
target SNP Sequence and a Second primer oligonucleotide 
Sequence maps to a site downstream from the target SNP 
Sequence. A probe oligonucleotide Sequence maps to the 
SNP, and comprises one allele of the target SNP, a reporter 
group moiety, which in Some embodiments can be a fluo 
rophore moiety, a fluorescence quencher moiety, which can 
be in some embodiments an NFO moiety, and can also 
comprise an MGB moiety. In TaqMan analyses using two 
probes, the Second probe Sequence also maps to the SNP, and 
comprises an alternative allele of the target SNP, a Second 
reporter moiety (for example, a second fluorophore moiety), 
a fluorescence quencher, and can also comprise an MGB. 
When two probes are used, the fluorophores can be selected 
to be distinguishable by virtue of their absorption or emis 
Sion spectra. In non-limiting example, the fluorophores 
VICTM and FAM as provided in kits by Applied Biosystems 
can be used as reporter fluorophore moieties in a SNP assay. 
The probe can further comprise an MGB. An MGB increases 
the melting temperature of a probe/target hybrid without 
increasing probe length, thereby allowing Shorter probes to 
be used (Afonina et al., Nucleic Acids Research 25: 2657 
2660 1997; Kutyavin et al., Nucleic Acids Research 28: 
655-661 2000). In some configurations, the MGB moiety 
can be covalently attached to the 3' end of the probe. The 
Structure of the MGB can be, in non-limiting example, a 
trimer of 1,2-dihydro-(3H)-pyrrolo3.2-eindole-7-carboxy 
late. This oligopeptide binds double-stranded DNA in the 
minor groove, with a high affinity for A-T-rich Sequences in 
double stranded DNA. Because the presence of an MGB 
increases the Stability of hybrid nucleic acids, oligonucle 
otide-MGB conjugates as short as 8-mers, or G-C-rich 
6-mers are able to form stable hybrids with complementary 
Sequences. These properties allow the use of probes as short 
as six nucleotides. MGBs furthermore increase the specific 
ity of probe-target hybridization. 

0232. In the TaqMan(R) assay, each probe can be non 
fluorescent or poorly fluorescent in Spite of the presence of 
a fluorophore moiety, by virtue of the presence of the NFO. 
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However, during PCR amplification of the TaqMan assay, a 
probe bound to a target SNP can be digested by the poly 
merase, because of the enzyme's 5' exonuclease activity. 
Because the PCR conditions can be selected for high strin 
gency hybridization, whereby a single nucleotide mismatch 
between probe and target does not permit stable hybridiza 
tion, only probes perfectly complementary to the target are 
digested by the polymerase. Thus, if two probes representing 
alternative alleles of a SNP are used, only one probe will be 
Subject to digestion by the polymerase. Because digestion of 
a probe releases a fluorophore from quenching by the 
quencher, measurement of the absorption or emission wave 
length of a Sample reveals which probe is digested by the 
polymerase, and hence, which SNP allele is present in the 
Sample. Because SNPs can be heterozygous or homozygous, 
detection of absorption or emission spectra of one or both 
fluorophores in a sample during or following PCR amplifi 
cation will reveal if the target Sample is heterozygous or 
homozygous. Fluorophore released from a quenched primer 
can be quantified by any method known in the art. In Some 
configurations, a fluorimeter can be used. In Some configu 
rations, the fluorimeter comprises a component of an inte 
grated nucleic acid analysis System, in non-limiting 
example, an ABI PRISM(R) 7900HT Sequence Detection 
System. 
0233. In a SNP genotyping assay, two probes comprising 
identical sequences except for the SNP allele nucleotide, 
different fluorophores, and identical MGBs and NFOs can be 
used in various embodiments. For a biallelic SNP assay, any 
two spectrally distinguishable fluorophores for which the 
fluorescent signals can be quenched by the non-fluorescent 
quencher are used. In a non-limiting example, commercially 
available fluorophores, for example VICTM and FAMTM 
from Applied BioSystems, can be used as probe labels in 
biallelic SNP genotyping. 
0234. In the design of an assay in various embodiments, 
at least one potential probe oligonucleotide Sequence, as 
well as potential primer oligonucleotide Sequences, can be 
analyzed in silico for Suitability in a PCR assay. An in silico 
analysis of an oligonucleotide Sequence can consider Several 
criteria, Such as, in non-limiting example, the predicted 
melting temperature of a duplex comprising the oligonucle 
otide Sequence and its complement, the absence of Signifi 
cant Self-complementarity (e.g., the absence of "hairpin 
loops'), the absence of significant complementarity with any 
other oligonucleotide expected to be used in the assay (e.g., 
“primer-primer dimerization”), and the absence of signifi 
cant complementary with a genomic Sequence outside of the 
target Site. In certain embodiments, a candidate oligonucle 
otide Sequence can be validated by “blasting against the 
genome, and a candidate Sequence is Selected for further 
development for use in an assay only if its Sequence appears 
no more than once in the genome. 
0235 Following in silico validation, each oligonucle 
otide designed for an assay can be Synthesized using organic 
synthesis methods known in the art. The synthesis of probe 
oligonucleotides also includes the covalent attachment of a 
reporter group, a fluorescence quencher, and a minor groove 
binder. 

0236 Gene Expression Assays: 
0237. In some configurations of the present invention, 
information in databases on expressed Sequences can be 
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used to develop assays that provide an investigator with the 
ability to analyze a Sample for the presence and quantity of 
expressed RNA. In certain configurations, a method is 
provided that permits an investigator to obtain a validated 
assay to a known expressed gene. In Some configurations, 
assays can be designed for measuring gene expression levels 
using reverse transcription coupled to the polymerase chain 
reaction (Reverse Transcription-Polymerase Chain Reac 
tion, RT-PCR) (Sambrook et al., 2d Edition, Cold Spring 
Harbor Laboratory Press, Cold Spring, N.Y. (1989)). In 
these configurations, primer-or probe oligonucleotides com 
prising DNA sequences corresponding to mRNA sequences 
(or the complement thereof for a "reverse” primer Sequence) 
can be designed and validated. In Some configurations, at 
least one probe or primer Spans an exon-exon boundary 
within a target mRNA (or cDNA) sequence to diminish any 
contribution from genomic nucleic acids. 
0238. Once a target expressed gene has been determined 
or designated, gene expression can be detected and quanti 
fied by the investigator using an assay designed using any of 
a number of methods. Thus, in Some configurations, assays 
can be developed for use in an RT-PCR analysis using the 
TaqMan(R) method for quantifying a PCR-amplified cDNA 
of an target expressed mRNA. A TaqMan(R) gene expression 
assay utilizes a pair of oligonucleotide primerS for PCR, as 
well as a probe oligonucleotide. The primer oligonucleotides 
hybridize to different sites within a double-stranded cDNA 
of an mRNA, in opposite orientations. The probe oligo 
nucleotide comprises a Sequence that hybridizes to a site 
between the primer hybridization sites. The hybridization 
Stringency conditions can be selected Such that at least one 
of the probe and primer oligonucleotides hybridizes 
uniquely to the genome. In Some configurations, at least one 
of the probe and primer oligonucleotides comprises a 
Sequence that spans an exon-exon boundary, in order to 
minimize Spurious Signal generated by contaminating 
genomic DNA acting as template. In Some configurations, 
the probe comprises a Sequence that spans an exon-exon 
boundary. The probe oligonucleotide further comprises a 
reporter moiety, in Some configurations a fluorophore, as 
well as a fluorescence quencher, in Some configurations an 
NFO. Any fluorophore which can be subject to quenching by 
a quencher may be used as the reporter moiety. In non 
limiting example, the fluorophore VICTM, as provided in kits 
by Applied BioSystems, can be used as a reporter fluoro 
phore moiety in an RT-PCR gene expression assay. The 
probe can further comprise an MGB. In Some configura 
tions, the MGB moiety can be covalently attached to the 3' 
end of the probe. The structure of the MGB can be, in 
non-limiting example, a trimer of 1,2-dihydro-(3H)-pyrrolo 
3.2-eindole-7-carboxylate. Because the presence of an 
MGB increases the stability of hybrid nucleic acids, oligo 
nucleotide-MGB conjugates as short as 8-mers, or G-C-rich 
6-mers, are able to form stable hybrids with complementary 
Sequences, and therefore allow the use of probes as short as 
six nucleotides. MGBs furthermore increase the specificity 
of probe-target hybridization. 
0239. Either a one-step or two-step process configuration 
can be used to analyze a Sample for the presence or quantity 
of an RNA. In Some configurations, a one-step process 
configuration can be used to detect and quantify an mRNA. 
In one-step process configurations, a thermostable poly 
merase that exhibits reverse transcription, DNA synthesis 
utilizing a DNA template, and 5'-to-3' exonuclease activity, 
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in non-limiting example recombinant Thermus thermophilus 
DNA polymerase (rTth polymerase), can be used in a 
TaqMan(R) analysis. Because rTth polymerase exhibits all 
enzyme activities involving nucleic acids needed for an 
RT-PCR expression analysis, an assay can be provided to an 
investigator comprising all of the components for an RT 
PCR analysis except for the target Sample. Thus, following 
an investigator's request, a pre-validated assay can be sent 
to the investigator as a mixture in a single tube. The 
investigator need only add a target Sample to the mixture, 
then Subject the mixture to a Standard thermal cycling 
protocol. In certain alternative configurations, the oligo 
nucleotides of an assay can be Supplied in a single tube, and 
the buffers, Salts, and thermostable polymerase can be 
Supplied Separately. As a result of thermal cycling, fluoro 
phore can be released if probes and primers are hybridized 
to a cDNA target. Measurement of released fluorophore 
provides a quantifiable Signal, wherein fluorescence inten 
sity can be monotonically related to RNA concentration in 
the target Sample. Fluorophore released from a quenched 
primer can be quantified by any method known in the art. In 
Some configurations, a fluorimeter can be used. In Some 
configurations, the fluorimeter comprises a component of an 
integrated nucleic acid analysis System, in non-limiting 
example, an ABI PRISM(R) 7900HT Sequence Detection 
System. 
0240. In yet other, “two-step” RT-PCR analysis configu 
rations, reverse transcription and PCR amplification can be 
conducted Separately. Reverse transcription can be catalyzed 
using a reverse transcriptase, Such as, in non-limiting 
example, a reverse transcriptase from Avian Myeloblastosis 
Virus or Moloney Murine Leukemia Virus. Second-strand 
Synthesis, and amplification of cDNA can be Subsequently 
effected in a Second Step using a DNA polymerase, Such as, 
in non-limiting example, a heat-stable polymerase Such as 
Taq polymerase. The Taq polymerase can be, in Some 
configurations, a Taq polymerase that can be Supplied com 
plexed with a heat-denaturable blocking agent, for example, 
an antibody directed against the Taq polymerase, in order to 
prevent elongation of an oligonucleotide prior to an initial 
heat denaturation Step at the Start of a thermal cycling 
protocol. 
0241. In both SNP and gene expression assays, the assays 
can be run under uniform conditions to allow high-through 
put analyses of Samples. High-throughput capability lends 
itself to automation and robotics, wherein hundreds or 
thousands of individual gene expression analyses can be 
conducted within a single day. For example, 384 Samples 
can be analyzed simultaneously by Setting up 384 Separate 
RT-PCR assays on a single 384-well tray, and conducting the 
reactions in a Single thermal cycler apparatus. Robotics can 
be used to facilitate the rapid and accurate handling of the 
Samples. 

0242. In various configurations, the invention includes 
provision of an assay for analysis of a SNP or an expressed 
gene using PCR or a variant or modification thereof. Varia 
tions of PCR include, for example, the TaqMan(R) assay, in 
which a pair of primer oligonucleotides and at least one 
probe oligonucleotide can be hybridized to a target nucleic 
acid. The DNA polymerase, in particular a heat stable DNA 
polymerase Such as a taq polymerase, catalyzes the hydroly 
sis of the probe as a result of the polymerase's 5' to 3 
exonuclease activity. If the probe comprises both a fluoro 
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phore moiety as a reporter group and a quencher moiety, 
Such as a non-fluorescent quencher, hydrolysis of the probe 
results in Separation of the fluorophore and the quencher, 
leading to an increase in the fluorescent Signal obtainable 
from the reporter group. 
0243 Various configurations of the present invention 
make available to an investigator a System for obtaining 
validated assays and protocols for studying SNPs and their 
connection with disease or conditions as well as for Studying 
the expression of genes. The assays can be made available 
in large number and in a Standard format for performing tests 
involving SNPs or gene expression. The present invention 
also provides a System for rapid development of new assayS, 
which can be based upon a specified target Sequence or gene 
region provided by the investigator. 

0244. In some configurations of the present invention, 
Stock gene expression products can be off-the-shelf quanti 
tative gene expression assays that have been built on the 5' 
nuclease chemistry and that have been designed utilizing a 
bioinformatics pipeline that performs BLAST and other 
Sequence analysis using, for example, either public or pri 
Vate data. An example of a database Suitable for use with 
Some configurations of the present invention can be the 
Celera Discovery System (CDSTM), which is an example of 
a gene exploration system 19 (see FIG. 1). In some con 
figurations, assays can be formulated into a 20x mix, quality 
control tested and functionally tested. Requestors can be 
provided with exon junction information and information 
relating the assay target Sequence to the transcription 
Sequence, and may, in Some configurations, be provided with 
or have the option of being provided with the probe and 
primer Sequence information as well as the full transcription 
Sequence information. 
0245. In contrast, in configurations Supplying custom 
assays, requesters can perform upfront BLAST or Sequence 
analysis themselves, if desired, and then provide a target 
Sequence and desired location or locations of a TaqMan(E) 
MGB probe to the supplier. Configurations of the present 
invention then utilize a Suitable program Such as, for 
example, Primer Express or a modified version thereof 
(which may, for example, execute in batch mode) to design 
the TaqMan(R) MGB probe and primer set. The primers and 
probes can be quality control-tested by the Supplier and then 
formulated into a Single-tube mix having, for example, 
concentrations of 20x, 60x, or other concentrations. In Some 
configurations, requestors may select a concentration by 
ordering Specific part numbers. The Supplier Supplies 
requesters with primer and TaqMan(R) MGB probe 
Sequences. 

0246. Some configurations of the present invention pro 
vide both “custom' and “stock” options, and provide one or 
more predesigned, preformulated, quality control-tested 
assay in a single tube. 

0247 Web Based Portal System 
0248. According to various aspects of the system dis 
closed herein, the user may be able to use a web based portal 
to order products associated with conducting assays. The 
web based portal may be used to order custom assays and/or 
Stock assays. In this regard, the user may initially navigate 
to the portal as shown in block 10 of FIG.1. The portal may 
be similar to that shown in FIG. 17, although it will be 
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understood that any other Suitable portal may be used. Once 
the user arrives at the portal, the user determines the type of 
assay that is desired as represented by block 12. For 
example, a user may desire to order a custom assay, a Stock 
assay that can be used for gene expression experiments, or 
a Stock assay that can be used for SNP genotyping experi 
ments. It will be understood, however, that this set of assays 
is only exemplary in nature and may also include other 
assays and/or related products. 
0249 Depending upon the type of assay which the user 
desires, the processing may differ. For example, if the user 
desires to obtain a custom assay, the System proceeds to 
obtain from the user information which may be useful to 
deliver the custom assay to the user as indicated by block 14. 
Similarly, if the user desires to obtain an assay for gene 
expression experimentation, the System proceeds to obtain 
the information which may be useful to generate Such an 
assay as represented by block 16. In addition, if the user 
desires to obtain an assay for SNP genotyping, the System 
proceeds to collect information useful to providing Such an 
assay as represented by block 18. Further, the user may 
desire to use the gene exploration System as indicated by 
block 19. The gene exploration system will be described 
below. 

0250 Gene Exploration System: 
0251 Some configurations of the present invention pro 
vide a gene exploration System or platform 19, that allows 
the user to perform in Silico research which can assist the 
user in the proceSS of assay Selection. Gene exploration 
system 19 can be accessed directly from the portal 10 or 
from Selection Screens from custom assay and/or Stock assay 
blocks 14, 16, and 18. For example, if a user has entered a 
custom or Stock assay Screen and wants to obtain further 
genomic information about a given assay, or if a user decides 
to perform further research prior to ordering a gene, an 
appropriate entry link to the gene expression System can be 
accessed. 

0252 Gene exploration platform 19 can provide access to 
a Set of genomic and biomedical data from public and/or 
private Sources. Some configurations provide integrated 
access to Such data from Celera, GenBank, and other public 
and private data Sources. Computational tools can also be 
provided to facilitate the Viewing and analyzing of gene 
Structure and function, genome structure and physical maps, 
and/or proteins classified by family, function, process, and/ 
or cellular location. An intuitive user interface can be 
provided that organizes information for easy navigation and 
analysis. 

0253) In certain configurations the gene exploration Sys 
tem, block 19, can provide the user with a link to a genome 
navigation page Such as that illustrated in FIG. 2. Several 
options can be provided for genome navigation, including, 
for example, human, mouse, human and mouse comparative 
genomics, protein classification, and pharmacogenomics. 
For example, in Some configurations, the genome navigation 
option can be configured to provide users with the capability 
to browse and Search genome maps, genome assembly, and 
genes data. 

0254 Protein classification option allows the user to 
browse and/or Search one or more protein information 
databases. Database capabilities may include, for example, 
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browsing and text searching Celera PANTHERTM families 
and gene ontology classification data. 
0255 The pharmacogenomics option available in some 
configurations can provide the user with the ability to Search 
against one or more SNP databases, for example, the Celera 
Human SNP Reference Data database. 

0256 A navigation bar can be provided in some configu 
rations of the present invention. The navigation bar provides 
access to one or more features, Such as a biomolecule 
library; a text search (allowing the user to launch Sequence 
analysis applications); a sequence analysis (allowing the 
user to launch sequence analysis applications); a workspace 
(allowing a user to start a new Session and delete, rename, 
import, and/or export Sessions, and/or Select queries to 
delete and/or link with other queries, and perform complex 
queries); a queue display (permitting the user to display the 
Status of his or her Sequence analysis jobs and to retrieve the 
results); an options display (providing, for example, a dis 
play of user account information and/or display options); 
online help; and logoff. Some configurations can limit the 
number of Sessions allowed to a user. 

0257 Some configurations of the present invention can 
provide a research facility based upon genome assembly and 
annotation data from one or more public and/or private 
databases. One or more of these databases may be Celera 
databases, from which chromosome map reports, Scaffold 
reports, Sequence reports, gene lists, chromosome map dis 
playS and/or biomolecule reports are available. 
0258. A representative example of a chromosome map 
report as provided in Some configurations of the present 
invention is shown in FIG. 3. This report lists the scaffolds 
on a chromosome. Chromosome reports can be Sorted by 
chromosome location in ascending order in Some configu 
rations. For each Scaffold, one or more information items 
may be available, which may include a link to a correspond 
ing Scaffold report; the Scaffold's coordinates and/or orien 
tation on a reference chromosome axis, and/or the Scaffold's 
length. From a chromosome map report, Some configura 
tions of the present invention provide access to the chro 
moSome map display. 
0259. In some configurations of the present invention, to 
retrieve a chromosome map display, a user first Searches a 
genome assembly (for example, the Celera genome assem 
bly) to retrieve all scaffolds on a single chromosome. The 
user then clicks on a link to a chromosome map report from 
a Scaffold report. A representative example of a Scaffold 
report as provided in Some configurations of the present 
invention is shown in FIG. 4. 

0260. In some configurations of the present invention, 
Sequence reports can be provided. A representative example 
of a Sequence report as provided by Some configurations of 
the present invention is shown in FIG. 5. Sequence reports 
provided by Some configurations of the present invention 
display the location of a genomic assembly Segment on a 
reference chromosome axis and a nucleotide consensus 
Sequence (ungapped) in FASTA format. 
0261 Various configurations of the present invention 
make gene lists available to users. A representative example 
of a gene list as provided in Some configurations of the 
present invention is shown in FIG. 6. This gene list displays 
related information about genome annotation data in (for 
example) a tabular format. 
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0262 Gene list information in Some configurations can 
include, for example, one or more of the following items: 
gene ID, transcript ID, protein ID, gene name (if assigned), 
gene Symbol (if assigned), gene alias (if assigned), reference 
Sequence ID (if present). 
0263 Some configurations of the present invention pro 
vide a chromosome map display, as shown in FIG. 7. The 
chromosome map display can provide a graphical Overview 
of a reference genome. In addition, it may provide access to 
one or more of the following: a corresponding Scaffold 
report, a corresponding biomolecule report, and/or a corre 
Sponding gene list. 
0264. In some configurations a biomolecule report as 
provided as illustrated in FIG.8. This report can contain one 
or more of three views: a protein view, an mRNA view, and 
a chromosome view. The protein View (Such as the one 
illustrated in FIG. 8) can display one or more of the 
following information items for a selected protein ID (for 
example, a selected Celera Protein ID): a corresponding 
gene Symbol, gene alias (if assigned), and/or gene ID; a 
corresponding transcript ID (e.g., Celera transcript ID); 
begin and/or end coordinates on the reference genome, 
and/or icons that indicate orientation: forward Strand, 
reverse Strand, or uncertain; a link to a human gene mutation 
database report, if available; the gene ontology classifica 
tion; a Panther protein family classification; and/or protein 
domain hit identities. 

0265 The mRNA view (a representative example of 
which is shown in FIG. 9) can display one or more of the 
following information items for a selected transcript ID (for 
example, a Selected Celera Transcript ID): corresponding 
gene Symbol, gene alias (if assigned), and/or gene ID (e.g., 
Celera gene ID), begin and end coordinates on the reference 
genome, which can include icons to indicate the orientation; 
a link to a human gene mutation database report, if available; 
a corresponding protein ID (e.g., Celera Protein ID), the 
number of nucleotides and eXons in the transcript; a Panther 
protein family classification; a link to best hits against one 
or more Sequence databases (e.g., Celera and public data 
bases); evidence; and/or a link to transcribed sequence for 
all exons. 

0266 The chromosome view (of which a representative 
example is shown in FIG.10) can display one or more of the 
following information for a selected gene ID (for example, 
a selected Celera gene ID): corresponding gene Symbol 
and/or gene alias (if available); begin and end coordinates on 
the reference genome, which can include icons to illustrate 
the orientation; link to human genome mutation database 
report, if available; corresponding transcript ID (e.g., Celera 
transcript ID); corresponding protein ID (e.g., Celera protein 
ID); and/or link to the gene sequence (e.g., the Celera gene 
Sequence). 
0267 In some configurations of the present invention, a 
human gene mutation database (HGMD) report can be 
provided, as shown in FIG. 11. An HGMD report may 
include one or more of the following: corresponding gene 
name; link to corresponding OMIM record; links to SNP 
results (e.g., links to Celera SNP results), which may be 
made accessible only to Subscribers, begin and end coordi 
nates on the reference genome, which may include icons to 
indicate the orientation; HGMD classified mutation types; 
and/or mutations by HGMD phenotypes. 
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0268 Some configurations of gene exploration platform 
19 allow navigation of a genome by Searching a genome 
map and/or by Searching a genome assembly. For example, 
to Search by chromosome number, Some configurations 
allow a user to click on a “genome map” link (shown in FIG. 
2), and respond by serving a “Search Genome Maps' web 
page, a representative example of which is shown in FIG. 
11. In Some configurations, a user can then Select a chro 
mosome from the “whole chromosome viewer pull-down 
list. After Selecting a chromosome from the pull-down list, 
the user can click “gene list' to View the list of genes for the 
Selected chromosome, or click “map' to view the chromo 
Some display. 

0269. In Some configurations, the user can Search by gene 
ID, gene symbol, and/or RefSeq, ID. To do so from the web 
page shown in FIG. 11, for example, the user can Select one 
of a number of ID types from a pull down list. The user can 
then type an ID for which to search in a text box, for 
example, “hcG14571 and select a flanking region from a 
pull-down list. A default value, for example, O Mb, may be 
provided. The user may then click on “gene list” to view the 
gene list results, or may click on "map' to view the 
chromosome display for the specified ID. 
0270. Some configurations permit a user to perform a 
Search by cytogenetic band. In Some of these configurations, 
the user can be presented with a “Search Genome Maps' 
page such as that shown in FIG. 12. The user can then type 
a begin value in the first “band' text box and an end value 
in the “to band' text box. A flanking region can be Selected 
from the pull-down list, if desired. Next, the user can click 
on “gene list” to view the list of genes that exist between the 
two cytogenetic bands, or click on “map' to View the 
chromosome display for the Specified region. Some configu 
rations permit a user to perform a Search for a single 
cytogenetic band. For example, in the "Search Genome 
Maps' page represented in FIG. 12, a user can type a value 
in the Second "band' textbox, Select a flanking region from 
the pull-down list, and click “gene list' to view the gene list 
results, or click “map' to view the chromosome display for 
the Specified band. 

0271 Some configurations permit a user to search by 
position on a chromosome. For example, in the "Search 
Genome Maps' page shown in FIG. 12, the user can select 
a chromosome from a pull-down list, type a begin value 
(e.g., in Mb) in the first “position” text box, type an end 
value in the “to position” text box, Select a flanking region 
from the pull-down list (if desired), and click “gene list” to 
View the list of genes that exist between the two positions, 
or “map' to view the chromosome display for the selected 
region. In Some configurations, a user can specify a single 
position by Selecting a chromosome from the pull-down list, 
typing the desired position in the Second "position' textbox, 
Selecting a flanking region from the pull-down list, and 
clicking on "gene list' or “map.” 

0272 Some configurations allow a user to search for STS 
markers from, e.g., a radiation hybrid database (RHdb) or a 
database of Sequence tagged sites (dbSTS). To Search for a 
region bounded by two markers in Some configurations, a 
user clicks on "genome maps” (see FIG. 2), and, in the 
“Search Genome Maps' page that appears (see FIG. 12), the 
user types an STS marker ID in the first “marker” text box. 
Searches for RHdb IDs and dbSTS IDs can be distinguished, 
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in Some configurations, by the user typing “RHn, where n 
can be the ID number, to search for an RHdb ID, or by the 
user typing “dbSTSn” to search for a dbSTS ID. The user 
then types an STS marker ID in the “to marker” text box, 
Selects a flanking region from the pull down list, if desired, 
and clicks on "gene list' to View the list of genes that exist 
between the two STS markers, or on “map' to view the 
chromosome display for the Selected region. In Some con 
figurations, to Search for a single marker, the user follows a 
Similar procedure, except that the user types the STS marker 
ID in the second “marker” text box and can be required to 
Select a flanking region. 

0273 Some configurations of the present invention allow 
a user to search for a region between two BACs. For 
example, in the “Search Genome Maps' page shown in FIG. 
12, the user may type a BAC ID in the first “BAC ID” text 
box, and a BAC ID in the “to BAC ID' text box. The user 
can then Select a flanking region from the pull-down list, if 
desired. A default flanking region (e.g., 0 Mb) may be 
provided. The user then clicks on “gene list” to view the list 
of genes that exist between the two BACs, or on “map' to 
View the chromosome display for the Specified region. In 
Some configurations, the user may search for a Single BAC 
by a similar procedure, except that the BAC ID can be typed 
in the Second “BAC ID text box. 

0274 Some configurations of the present invention pro 
vide a capability that allows a user to Search a genome 
assembly by chromosome number or by genome assembly 
number to retrieve one or more of the following: a chromo 
Some map report that can displays all Scaffolds on a Single 
chromosome, a Scaffold report that can display all genomic 
assembly Segments associated with a single Scaffold; and/or 
a Sequence report that can display a single genomic assem 
bly Sequence Segment. 

0275 For example, in some configurations, to retrieve a 
list of all Scaffolds on a single chromosome, the user can 
Search by chromosome number to generate a chromosome 
map report by clicking on "genome assembly on a page 
Such as that illustrated in FIG. 2. A “Search genome assem 
bly' web page such as that shown in FIG. 13 can be then 
served from the server to the user's web browser. The user 
then Selects a chromosome from the pull-down list. Option 
ally, the user may Select a size from the “scaffold lengths' 
pull-down list to filter results, and/or the user may specify a 
target on the chromosome by typing values in the “position' 
and “to position' text boxes. After clicking "Search,” a 
chromosome map report appears. 

0276 Some configurations allow the user to search by 
genome assembly number to generate a Scaffold report. For 
example, in the “Search genome assembly' web page of 
FIG. 13, a genome assembly number can be typed into the 
“scaffold report” text box, and the user clicks on “search.” 
A Scaffold report then appears. 

0277 Some configurations allow the user to search by 
genome assembly number Segment to generate a sequence 
report. For example, in the “Search genome assembly' of 
FIG. 13, the user can type a genome assembly number 
Segment in the Sequence report text box and click “Search.” 
A sequence report then appears. 

0278 Some configurations of the present invention pro 
vide the user with the capability of finding genes by Panther 
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families protein classification. Thus, Some configurations 
provide a Panther protein function-family browser, which 
allows a user to perform one or more of the following: 
browse functional categories and protein families/Subfami 
lies; text Search functional categories or protein families/ 
Subfamilies, create a gene list; View the Panther tree for a 
given family; View the Panther multiple Sequence alignment 
(MSA) for a given family; and/or view the Panther “Partial” 
MSA for a given family. 
0279. In some configurations, a Panther protein function 
family browser can be made available when the user clicks 
on “Panther families” on the web page illustrated in FIG. 2. 
A representative example of a Panther protein function 
family browser screen is shown in FIG. 14. This browser 
Screen contains a “categories panel” and a “families panel.” 
The families panel can also show Subfamilies, as is illus 
trated in FIG. 14. 

0280. In various configurations, the browser may also 
provide facilities for accepting text searches (for example, 
the user might search for the text “kinase”), so that folders 
can be opened and categories containing the Search term can 
be made visible (and can be highlighted, in Some configu 
rations). Some configurations also provide a Sub-family 
Search. 

0281. Some configurations of the present invention pro 
vide a Panther gene list. For example, a user can browse or 
text Search to Select desired protein families/Subfamilies in 
the families panel, and go to a gene list listing all proteins 
assigned to the Selected families/Subfamilies. Various Sort 
ing and modification options can be provided, and export 
facilities can be provided (e.g., exporting the list to the 
user's local disk in a format Suitable for other uses). 
0282 A Panther tree viewer can be provided in some 
configurations of the present invention. Panther distance 
trees allow users to explore the relationships between 
Sequences in a particular family, and may also show Some of 
the information used to annotate the families and Subfami 
lies. In various exemplary configurations, the tree viewer has 
two panels that can be mapped to each other. One panel 
graphically displays the relationship between the different 
Sequences. An attribute table contains one row for each 
Sequence in the tree, and each column displays a different 
attribute of the Sequence, Such as the GenBank accession 
number for the Sequence, the brief definition line parsed out 
of, for example, a SwissProt or GenBank record; the organ 
ism from which the Sequence was derived; and/or links to 
open relevant abstracts from PubMed. In some configura 
tions, the page also links to MSA views, and/or highlights 
Selected Subfamilies. 

0283 Some configurations also provide the user with a 
Panther MSA viewer. This viewer can be useful because 
Panther MSAS are used in producing Panther distance trees, 
and therefore, the family/Subfamily classification. In Some 
configurations, there can be two viewer modes: full MSA, 
which can include all publicly available Sequences in the 
family that are related closely enough to produce an infor 
mative multiple alignment; and partial MSA, which shows 
the alignment only for the currently Selected Subfamilies. In 
Some configurations, the MSA view can be divided into 
Subfamilies in the same ordering as in the tree, So that the 
most closely related Sequences appear closest to one another 
in the alignment. Also, Some configurations of MSA viewers 
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have two panels: an information panel, and an MSA panel. 
The information panel can contain information about each 
Subfamily and Sequence. This information may include 
hyperlinks to more detailed information. The MSA panel can 
display the multi-Sequence alignment, which can be gener 
ated by aligning the Sequences to the family hidden Markov 
model (HMM). 
0284. A Panther HMM alignment view can be provided. 
This view shows the query Sequence aligned to the consen 
sus sequence for the HMM. Also, a Panther family/subfam 
ily hits view can be provided that shows all the Panther 
family/subfamily HMMs that hit a query sequence with a 
Score better than a certain threshold. 

0285). In Some configurations, certain genes (e.g., Celera 
genes) can be found by gene ontology protein classification. 
These configurations may provide either or both of a text 
Search or a "drill down” Search, for example. 
0286 To perform a text search in some configurations, a 
user clicks on "gene ontology on the page illustrated in 
FIG. 2. An "ontology' page then appears. A representative 
example of an ontology page used in Some configurations of 
the present invention is shown in FIG. 15. The user then 
types a Search String into the ontology keyword textbox and 
clicks on “find.” An "ontology keyword results' page can be 
then generated and Served to the user's browser. A repre 
Sentative example of an “ontology keyword results' page as 
can be produced in Some configurations of the present 
invention is shown in FIG. 16. The user may then click on 
a link to drill down to the gene ontology (GO) classification 
list for that result. The user may continue to drill down until 
he or She accesses the desired category that also has a 
corresponding gene list link. 
0287. In some configurations, a user may drill down gene 
ontology classifications. For example, in Some configura 
tions, from the “ontology” page of FIG. 15, the user may 
Select a species and a GO classification. The user can then 
drill down until he or she accesses the desired category that 
also has a link to a gene list. 
0288. In some configurations, GenBank human nucle 
otide Sequences can be mapped to the human genome 
assembly (e.g., the Celera human genome assembly) using 
a combination of BLASTN and a modified version of the 
SIM4 algorithm. Also, Some configurations map public 
Sequences using repetitive hits (e.g., a Sequence that maps to 
greater than 10 locations on the genome), orphans (e.g., a 
Sequence fails to map to a genome), and best hit (e.g., if a 
Sequence maps to between 2 to 10 locations, an attempt can 
be made to identify the best mapping. 
0289. Some configurations of the present invention pro 
vide browsing capabilities that permit a user to map public 
IDS (e.g., GenBank accession) to a human genome project 
(e.g., the Celera human genome) by Searching a mapping 
database. In Some configurations, for example, an ID map 
per provides Searching capabilities for one or more mapping 
databases, which may include GenBank DNA, GenBank 
mRNA, dbBST, and/or RefSeq, 
0290. In some configurations, text searches of data may 
also be performed by a user. For example, both Celera and 
non-Celera data may be searched by text. 
0291 Various configurations of the present invention can 
also include facilities for performing Sequence analysis. For 
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example, one or more of the following protein analysis types 
may be provided and made accessible to the user's browser 
window: BLASTP; TBLASTN; TFASTA; FASTA, PSI 
BLAST, and/or HMMPFAM. Also, one or more of the 
following nucleotide analysis types may be provided and 
made accessible to the user's browser window: BLASTN; 
BLASTX; and/or TBLASTX. 
0292 Some configurations of the present invention pro 
vide WorkSpaces that allow a user to Start a new Session, 
delete an entire Session and its results, delete Selected query 
results, rename a Session, import Session results, export 
Session results, copy query results from one Session to a 
different Session, and/or perform additional queries from 
existing queries. For example, results can be exported to the 
user's local hard disk memory and re-imported for use later. 
0293 Computational System 
0294. In various configurations of the present invention 
and referring to FIG. 18, a computing System 20 comprising 
a plurality of computers 22, 26 may be utilized to distribute 
information, products and Services Such as the custom 
assays and/or Stock assays described above, to a user or 
consumer 28. A first computer 22 (i.e., a distributor com 
puter) on a computer network 24 (e.g., a public network, 
Such as the Internet) interacts with a consumer 28 using a 
Second computer 26 (i.e., a consumer computer) to obtain 
information that can be associated with a human or nonhu 
man target DNA (or RNA) sequence, which may include 
SNP and/or exon locations, i.e., the sequence itself, the SNP 
and/or exon locations themselves, or other information from 
which these items may be determined Such as, for example, 
a gene name, accession number, etc. In Some configurations, 
this interaction can be initiated by consumer 28 typing a 
uniform resource locator (URL) into a web browser running 
on consumer computer 26 and downloading a hypertext 
mark-up language (HTML) or other type of web page 
Serving as a web portal (Such as to which the user navigates 
in block 10 of FIG. 1) from a server 30 running on 
distributor computer 22. 
0295) The web page displayed on consumer computer 26 
may include various types of introductory and Sales infor 
mation, provide a login for authorized user/purchasers, and 
solicit the DNA (or RNA) sequence and other information, 
as is necessary or desirable. In Some configurations, the 
initial web page can be one of Several web pages provided 
by server 30 that interact with consumer 28 to obtain 
information. For example, in Some configurations, the initial 
web page accessed by consumer 28 can be a corporate web 
site that provides information for consumer 28 as well as a 
form in which consumer 28 types identifying information 
using consumer computer 26. Distributor computer 22 
receives the information entered by consumer 28 and sent by 
consumer computer 26 via computer network 24. 
0296. In some configurations, distributor computer 22 
verifies the identity of consumer 28 and his or her qualifi 
cations to access a Sales page and to purchase assays from 
the distributor. For example, this verification may be per 
formed by a web application server 32 (for example, the 
IBM(R) WEBSPHERE(R) Application Server available from 
International Business Machines Corporation, Armonk 
N.Y.) running on distributor computer 22 with reference to 
a consumer database 34 of qualified consumers and con 
Sumer identifications. If consumer 28 cannot be verified or 
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is not qualified to make a purchase, this information may be 
returned by Web application Server 32 and web page Server 
30 via computer network 24 to consumer 28, and consumer 
28 will not be allowed to complete a purchase and/or to 
access additional information. 

0297 Custom Assays: 
0298 Referring to FIGS. 18 and 19, various configura 
tions of the present invention perform a method 44 for 
distributing a biotechnology product to a consumer. More 
particularly, the method includes utilizing a computer net 
work 24 to interact at 46 with a consumer 28 to obtain 
information associated with (i.e., indicative of) at least one 
nucleic acid Sequence. The target nucleic acid Sequence 
obtained from the consumer can be, for example, a target 
RNA or DNA sequence, which itself may include an exon or 
a portion thereof, and/or a Single nucleotide polymorphism 
(SNP). The information may further include information 
associated with a SNP location and/or an exon location. The 
provided nucleic acid Sequence can be analyzed at 48 for 
format errors. If errors are detected, further interaction at 46 
may be performed to correct the format errors. (In Some 
configurations, prior to interacting at 46 with consumer 28 
to obtain information comprising a nucleic acid Sequence, 
consumer 28 can be required to verify his or her identity via 
computer network 24, and/or confirm his qualifications to 
place an order.) 
0299. Upon obtaining information from consumer 28, 
various methods of the present invention provide, at 50, a 
forward primer Sequence, a reverse primer Sequence, and a 
probe Sequence having Specified characteristics. 
0300. The forward primer sequence and the reverse 
primer Sequence together define an amplicon Sequence. The 
amplicon lies within the target nucleic acid Sequence. The 
probe Sequence can be complementary to a portion of the 
amplicon Sequence. Next, in various configurations, one or 
more of the forward primer Sequence, the reverse primer 
Sequence, and the probe Sequence can be validated at 52, 
using, for example, a genome database Such as database 40. 
Validation may include BLASTing of one or more of the 
Sequences, as described above. At least one assay can be 
manufactured at 54. The manufactured assay comprises a 
forward primer in accordance with the forward primer 
Sequence, a reverse primer in accordance with the reverse 
primer Sequence, and a probe in accordance with the probe 
Sequence. In Some configurations, the forward primer 
Sequence, the reverse primer Sequence, and/or the probe 
Sequence can be a validated Sequence from 52. The assay 
can be shipped at 58 to consumer 28. Some configurations 
of the present inventionship the assay in a Single tube format 
with a two-dimensional bar code. In Some configurations, 
the probe in the manufactured assay comprises a fluores 
cence quencher. The fluorescence quencher can be a non 
fluorescent dye. In Some configurations, the fluorescence 
quencher can be configured to reduce background fluores 
cence and increase quenching efficiency. The assay itself can 
be Suitable for use in a Sequence detection System, Such as, 
for example, a real-time PCR system. 
0301 Some configurations test, at 56, the manufactured 
forward primer, the manufactured reverse primer, and/or the 
manufactured probe before delivery to verify that the assay 
meets Specified characteristics. Tests at 56 may include, for 
example, performing mass spectroscopy on the manufac 
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tured assay to determine that an oligonucleotide Sequence is 
correct, and/or performing a functional test to determine that 
an amplification has occurred and at least one allelic dis 
crimination can be confirmed. 

0302) According to the various embodiments, if the user 
Selects to obtain a custom assay at block 14 as shown in 
FIG. 1 (and, in configurations in which verification and/or 
qualification can be required, the user is verified and quali 
fied), a window pane can be presented to the user which 
provides introductions to the user as to the manner of 
Submission of an order for a custom assay. A non limiting 
example of one such window pane is shown in FIG. 20. In 
this regard, the user may be requested to follow certain 
procedures relating to: Selecting the target Sequence, assess 
the quality of the Sequence, prepare the Submission file, 
format the Sequence for Submission, prepare the order mes 
Sage, and Submit the order by e-mail, by regular mail or 
over the internet. Each of these elements will be more fully 
discussed below with reference to FIG. 21. 

0303 As shown in FIG. 21, the user may, according to 
the various embodiments of the present invention, Select the 
target Sequence (60) for which an assay is to be delivered. 
There can be various factors which may be considered in 
Selecting a target Sequence. These factors may include: 
biological Significance of the Sequence, Sequence length, 
Sequence quality, uniqueness of Sequence, and repetitive 
elements. With respect to biological Significance, it will be 
appreciated that the quality assurance assays performed 
during the manufacture of the primer and probe as discussed 
herein may be used to determine whether the yielding 
content of the primers and probe meets Specifications. For 
this reason, it may be desirable to initially determine 
whether the biological performance of the assay will accom 
plish the desired result. 
0304. With respect to target sequence length, in certain 
embodiments the length of the Sequence can range from 
about 60 bases to about 5000 bases. However, larger and 
Shorter sequences may also be used. Short Sequences (e.g., 
fewer than 300 bases) may limit the number of potential 
assays that can be designed. For this reason, in Some 
configurations, a Sequence length of approximately 600 
bases can be Submitted, though increasing the Sequence 
length may increase the number of possible assays. In 
addition, the Sequence may be Selected Such that the target 
site can be directed towards the center of the Submitted 
Sequence. 

0305. In addition, a user can determine the quality of the 
Sequence (62), e.g., to determine whether the Sequence is 
unique in public databaseS when Selecting the Submission 
Sequence. If there are similar versions of the Sequence in a 
public database, how closely they agree can be a factor that 
can be used to determine the quality of the Sequence. If other 
versions of the target Sequence are different in public data 
bases, it is possible to mask the ambiguous bases using N'S 
as described below. Examples of databases with curated 
Sequences include RefSeq (http://www.ncbi.nim.nih.gov/ 
LocusLink/refseq.html), which contains mRNA sequences, 
and dbSNP (http://www.ncbi.nim.nih.gov/SNP), which con 
tains SNPs. The NCBI RefSeq project provides reference 
Sequence Standards for the naturally occurring molecules of 
the central dogma, from chromosomes to mRNAS to pro 
teins. 




























































































