


Gene (mRNA) expression 
(UNC & BCGSC) 

miRNA expression 
(BCGSC) 

Copy number  
(Harvard & Broad) 

Epigenomics 
(USC & JHU) 

Exome sequencing 
(Broad, Wash U, Baylor) 

Genome  
sequencing 
(Broad, Wash U, Baylor) 

Expression profiles 
Mutations 

Recurrent events 
Outcomes 

Cancer 
sample 

(TSS & BCRs 
[IGC, NCH]) 

Pathways 

Clinical data (TSS, DCC) 

Genome Data Analysis Centres (Broad, ISB, LBNL, MSKCC, UCSC, UNC, UofT/MDACC) 
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Types of alternative expression Gene expression 

9 



www.AlexaPlatform.org/alexa_seq/ 
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Luminal 

Myoepithelial vHMECs 

12 



TPM2 (DLBCL) 

ABC vs. GCB gene expression classifier 
Wright et al, 2003 







1 2 

4 5 6 

Trans-ABySS (Robertson, G. et al. 2010 Nature Methods 7(11):909-12) 

•Alignment-independent 
detection of: 
 

•Gene fusions  
•Alternative transcripts 
•Internal tandem duplications 
•Partial tandem duplications 
•Insertions / deletions  



• 82 events in 69/179 (39%) patients 
• 39 different gene fusions 

identified: 
Known AML fusion events (13) 
Known polymorphism (1) 
Novel fusion event (25) 
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Gene fusions 

9% 

6% 

4% 
Low frequency (<1%) MLL fusions 6% 



2 2’ 

2’ 

2 

2 3 







Tumors (n = 92) 

N
u
m

b
e
r 
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f 
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n
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   Tumor-wise median: 

 

• 66% DNA mutations covered in RNA 

• 74% of those covered were detected in RNA 

• 49% DNA mutations detected in RNA 





Unsupervised clustering of 3085 miRNA-seq profiles

Normal  (215)
BLCA  (19)
BRCA  (790)
COAD/READ (187/68)
HNSC (89)
KIRC/KIRP  (497/16)
LAML  (187)
LGG  (30)
LIHC  (28)
LUSC/LUAD  (203/100)
OV  (56)
PRAD  (63)
STAD  (125)
THCA  (45)
UCEC  (359)
Total   3085

14 Nov 2011



Condorelli et al. 2010 European Heart Journal 31, 649-658 
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Number of mapped reads 

1X 

10X 

300 

500,000 

Threshold 

25 



hsa-mir-374a, star strand and mature  
Strand TCGA-AB-3008-03A-01T-0736-13 
 
TACACAGACAATTACAATACAATCTGATAAGTGCTATAACACTTATCAGGTTGTATTATAATGGCCGATGTA

----------ATTACAATACAATCTGATAAG-----------------------------------------

-----------TTACAATACAATCTGATAAG-----------------------------------------

------------TACAATACAATCTGATAAG-----------------------------------------

---------------------------------------CACTTATCAGGTTGTATTATAA-----------

----------------------------------------ACTTATCAGGTTGTATTATAA-----------

-----------------------------------------CTTATCAGGTTGTATTATAA-----------

------------------------------------------TTATCAGGTTGTATTATAA-----------
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TCGA normal brain 

Lymphoblastoid cell lines 

Adult brain 

Blood 

Colon 

Erythrocytes 

Fetal brain 

Fibroblasts 

Cerebellum 

Various 

Spinal cord 

Stem cells 

Stomach 

Thymus 

G
en

e exp
ressio

n
 

Ex
o

n
 s

p
lic

e 
in

d
ex

 (
SI

) 

r = 0.81 

r = -0.92 

(Lo
g2(I)) 
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Category 
1,014 
Arrays 

Expressed  
SAS genes 

Expressed  
SAS probesets 

Genes with  
SAS-correlated  

splicing 

Probesets with  
SAS-correlated  

splicing 

GBM* 266 4,594 83,646 2,179 9,410 

OVC* 518 4,739 90,287 3,099 14,610 

Normals** 230 4,801 107,179 3,312 17,420 

* TCGA, Nature, 2008 
** GEO, Barrett et al., NAR, 2009 







http://www.cancer.gov/
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 Sense-antisense (SAS) genes: encoded on opposite strands; share sequence overlap 

 transcription rate, RNA editing, epigenetic state, alternative transcript processing 

 

 

 

 

 

 

 

 

 

 

 Antisense transcription observed at >75% of genes (RIKEN, Science, 2005) 

 

 

 

bidirectional spread of epigenetic silencing  
neighbouring imprinted genes 

escape from X-chromosome inactivation via  
Xist promoter silencing (H3K9me3, DNA meth) 

HAS2A down-regulates HAS2 expression 
affects: cell proliferation, cell adhesion, migration,  
differentiation, metastatic spread 

epigenetic silencing of CDKN2A (tumor suppressor) via 
heterochromatin formation in promoter  
(H3K9me2 increased, H3K4me2 decreased) 
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RNAseq Summary: 

Coverage 
L

o
g

2
 r

e
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d
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ts
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e
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e
 

20,532 genes 

 

Median gene coverage 

 

Median: 1,002 

Max: 1,436,937 

 

 

KRT5 

 

 

KEAP1 

EGFR 

KRAS 

 

STK11 

g
e
n
e
s
 

samples 



RNA detects major mutation types and is related to 

RNA read depth 

Mutation sites with 

RNA read depth >=1 

Mutation sites with  

RNA read depth >=10 



RNA Allelic Fraction for a locus : 

(mutant allele count / total allele count) 

Same tissue; two RNA isolations   Two pieces of tissues; two RNA isolations 

 

Is it stable among replicates? 



RNA mutation detection helps determination of significantly 

mutated genes across LUSC 

Likely passenger 

mutations (e.g. 

olfactory receptors) 

removed 

 





Category 28 Tissues 
1,014 
Arrays 

Expressed  
SAS genes 

Expressed  
SAS probesets 

Genes with  
SAS-correlated  

splicing 

Probesets with  
SAS-correlated  

splicing 

GBM* 1 266 4,594 83,646 2,179 9,410 

OVC* 1 518 4,739 90,287 3,099 14,610 

Normals** 26 230 4,801 107,179 3,312 17,420 

* TCGA, Nature, 2008 
** GEO, Barrett et al., NAR, 2009 

4,689    2,000    8,944

GBM OVC

1,232

12,266

1,488        2,433

Normals

1,730       863     2,692

GBM OVC

562

3,031

714          1,187

Normals

Exons with antisense-
correlated splicing events

Genes with antisense-correlated 
alternatively-spliced exons

Probesets with antisense-
correlated splicing 

Genes with antisense-
correlated splicing events 

43 
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• Partial tandem duplications (PTDs) and internal tandem duplications (ITDs) are 
relatively common in AML: 

 MLL and FLT3 

• Insertion/Deletions & point mutations have also been identified in e.g.: 

 ASXL1, CBFB, DNMT3A, FLT3, IDH1&2, JAK2, NPM1, RAS, RUNX1, TET2, WT1 

Martens and Stunnenberg (2010) FEBS Letters 584:2662-9  



• Gene detection per sample: 

– 25,426 genes detected 

– 18,413 with ≥ 1X coverage 

– 13,254 with ≥ 5X coverage 

– 1,607 with ≥ 100X coverage 

 

 

 

Erin Pleasance, Gordon Robertson 46 





Trans-ABySS pipeline 

www.bcgsc.ca/platform/bioinfo/software/trans-abyss 

http://www.bcgsc.ca/platform/bioinfo/software/trans-abyss
http://www.bcgsc.ca/platform/bioinfo/software/trans-abyss
http://www.bcgsc.ca/platform/bioinfo/software/trans-abyss


Chimeric transcripts 

Fusions 

Partial tandem duplications 

Internal tandem duplications 

Fathi AT, Arowojolu O, Swinnen I, Sato T, 

Rajkhowa T, Small D, Marmsater F, 

Robinson JE, Gross SD, Martinson M, 

Allen S, Kallan NC, Levis M. A potential 

therapeutic target for FLT3-ITD AML: 

PIM1 kinase. Leuk Res. 2011 [Epub 

ahead of print] 

Liu HC, Shih LY, May Chen MJ, Wang CC, Yeh 

TC, Lin TH, Chen CY, Lin CJ, Liang DC. 

Expression of HOXB genes is significantly 

different in acute myeloid leukemia with a 

partial tandem duplication of MLL vs. a MLL 

translocation: a cross-laboratory study. 

Cancer Genet. 2011 204(5):252-9. 

Medves S, Demoulin J-B: Tyrosine kinase 

gene fusions in cancer: translating 

mechanisms into targeted therapies. J Cell 

Mol Med 2011, [Epub ahead of print] 



Malachi Griffith 

HACE1 
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50 *HECT domain and ankyrin repeat containing, E3 ubiquitin protein ligase 1 

Canonical junction 

Chr6:105,414,135 (-) Chr6:105,406,939 (-) 

Exon 1 Exon 2 





“Here we report that barcodes 
introduced through adapter 
ligation confer significant bias 
on miRNA expression profiles.” 

http://www.genome.org/cgi/doi/10.1101/gr.121715.111 
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Plate-based miRNA-Seq 
library construction 

ssDNA 3’ Adapter Ligation 

ssRNA 5’ Adapter Ligation 

Reverse Transcription 

PCR Amplification 

Library pooling and Size Selection 

miRNA product is 
enriched by PCR with 
an index primer 

3’ ssDNA adapter Small RNA 

T4 RNA Ligase 2 

+ 

ssRNA 5’ adapter 
+ 

RT primer 

PCR primer 

NNNNNN 

Index read                                  miRNA read 



•

•

•

•

•

•

•

54 



Sequenced Reads 

Align to Reference Genome 

(varies by tumour project) 

Perfect Matches Mismatches Indels 

Secondary analyses: novel SNV/RNA edit 
discovery, untemplated sequence addition 

discovery 

Coordinate based annotation 
using reference databases 

miRNA Coding Exon UTR Exon Intron Repeat Unknown 

Report expression profile, read based 
expression level 

Novel miRNA discovery 

GAGTTCTAC 
TGCCGTCTT 
CTACAGTCC 
TCTTCTGCT 
TTCAGAGTT 
CGTATGCCG  

 
 
GAGTTC 
TGCCGTCT 
CTACAGTCC 

 
 
 

TCTTCTGC 
TTCAGAG 

 
CGTATGCC 

 

3’ adapter 
trimming 

 
 
GAGTTC 
TGCCGTCT 
CTACAGTCC 
TCTTC 
TTCAGAG 
CGTATGCC 

 
 Filter out reads aligning to > 3 positions 

55 Andy Chu 



By plotting the number of miRNA reads against number of miRNA species found in all 
samples in a given tissue, we can see the when we’ve captured most of the miRNAs 
we’d expect to see in the sample.  

56 
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Tag length (bp) 

%
 o

f 
al

l r
ea

d
s 

al
ig

n
in

g 
to

 <
3

 p
o
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ti

o
n

s 

10 

20 

30 

40 

50 



MX0070_
CACTGT 

MX0081_
CACTGT 

MX0086_
GATCTG 

MX0098_
AAGCTA 

MX0098_
CTGATC 

MX0098_
GCCTAA 

MX0111_
AAGCTA 

MX0111_
CTGATC 

MX0111_
GCCTAA 

MX0123_
AAGCTA 

MX0123_
CTGATC 

MX0123_
GCCTAA 

MX0138_
AAGCTA 

MX0138_
CTGATC 

MX0138_
GCCTAA 

MX0144_
AAGCTA 

MX0144_
CTGATC 

MX0144_
GCCTAA 

MX0070_
CACTGT 1 0.968544 0.953867 0.960594 0.979025 0.980279 0.98353 0.982952 0.983894 0.980416 0.982649 0.982294 0.976602 0.963954 0.963254 0.979168 0.981891 0.982303 

MX0081_
CACTGT 0.968544 1 0.968809 0.943371 0.965624 0.964501 0.971594 0.97301 0.969367 0.972829 0.971787 0.969906 0.969241 0.973063 0.973035 0.970676 0.970624 0.969107 

MX0086_
GATCTG 0.953867 0.968809 1 0.916499 0.949669 0.944373 0.956135 0.959561 0.952563 0.954924 0.954217 0.95249 0.949756 0.959658 0.95306 0.952913 0.95691 0.949006 

MX0098_
AAGCTA 0.960594 0.943371 0.916499 1 0.97026 0.973603 0.962029 0.963076 0.967198 0.96398 0.963199 0.968118 0.963987 0.950678 0.95785 0.958136 0.96104 0.966534 

MX0098_
CTGATC 0.979025 0.965624 0.949669 0.97026 1 0.984199 0.984705 0.986752 0.979607 0.985901 0.986893 0.984661 0.972178 0.961147 0.959367 0.985027 0.987286 0.9825 

MX0098_
GCCTAA 0.980279 0.964501 0.944373 0.973603 0.984199 1 0.98047 0.983318 0.984501 0.983284 0.983744 0.9864 0.975103 0.961667 0.965107 0.981148 0.982295 0.984609 

MX0111_
AAGCTA 0.98353 0.971594 0.956135 0.962029 0.984705 0.98047 1 0.988216 0.982632 0.986526 0.987911 0.98562 0.979143 0.964584 0.966151 0.984841 0.98779 0.983442 

MX0111_
CTGATC 0.982952 0.97301 0.959561 0.963076 0.986752 0.983318 0.988216 1 0.986145 0.988242 0.988708 0.988181 0.980653 0.967842 0.966755 0.987586 0.988422 0.98523 

MX0111_
GCCTAA 0.983894 0.969367 0.952563 0.967198 0.979607 0.984501 0.982632 0.986145 1 0.984224 0.984283 0.987409 0.981604 0.968788 0.973077 0.979737 0.98183 0.987666 

MX0123_
AAGCTA 0.980416 0.972829 0.954924 0.96398 0.985901 0.983284 0.986526 0.988242 0.984224 1 0.989055 0.986718 0.978159 0.964345 0.964257 0.986626 0.988375 0.984948 

MX0123_
CTGATC 0.982649 0.971787 0.954217 0.963199 0.986893 0.983744 0.987911 0.988708 0.984283 0.989055 1 0.987873 0.976483 0.964387 0.963057 0.987344 0.988854 0.987047 

MX0123_
GCCTAA 0.982294 0.969906 0.95249 0.968118 0.984661 0.9864 0.98562 0.988181 0.987409 0.986718 0.987873 1 0.978104 0.967241 0.971156 0.984686 0.987678 0.988515 

MX0138_
AAGCTA 0.976602 0.969241 0.949756 0.963987 0.972178 0.975103 0.979143 0.980653 0.981604 0.978159 0.976483 0.978104 1 0.977478 0.979762 0.970815 0.971808 0.976473 

MX0138_
CTGATC 0.963954 0.973063 0.959658 0.950678 0.961147 0.961667 0.964584 0.967842 0.968788 0.964345 0.964387 0.967241 0.977478 1 0.984375 0.958424 0.960609 0.963024 

MX0138_
GCCTAA 0.963254 0.973035 0.95306 0.95785 0.959367 0.965107 0.966151 0.966755 0.973077 0.964257 0.963057 0.971156 0.979762 0.984375 1 0.958375 0.959498 0.968855 

MX0144_
AAGCTA 0.979168 0.970676 0.952913 0.958136 0.985027 0.981148 0.984841 0.987586 0.979737 0.986626 0.987344 0.984686 0.970815 0.958424 0.958375 1 0.989057 0.984509 

MX0144_
CTGATC 0.981891 0.970624 0.95691 0.96104 0.987286 0.982295 0.98779 0.988422 0.98183 0.988375 0.988854 0.987678 0.971808 0.960609 0.959498 0.989057 1 0.987774 

MX0144_
GCCTAA 0.982303 0.969107 0.949006 0.966534 0.9825 0.984609 0.983442 0.98523 0.987666 0.984948 0.987047 0.988515 0.976473 0.963024 0.968855 0.984509 0.987774 1 
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Top 10 miRNAs 
Average tags 
per million 

 Role in cancers 

 hsa-miR-21 119,563  Overexpressed in many tumours including leukemias 
 hsa-miR-142 96,583  Aberrant expression in leukemia 

 hsa-miR-92a-2 96,005  Overexpressed in many tumours including leukemias 
hsa-miR-10a 89,865 Down regulated in chronic myeloid leukemia 

 hsa-miR-223 39,032  Aberrant expression in AML; CEBPA target 

 hsa-miR-181a-1 38,565 
 Aberrant expression in leukemia and other cancers; HOX 
regulator 

hsa-miR-30e 35,442 Metastasis related in hepatocellular carcinoma 

hsa-miR-25 32,725 Aberrant expression in many tumours 

 hsa-miR-148a 31,990 
 Hypermethylated in breast cancer; differentiates T & B 
cell leukemias; targets DNMT3 

 hsa-let-7b 28,928 
 Highly discriminatory between Acute Lymphocytic 
Leukemia and Acute Myeloid Leukemia (over-expressed) 
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Jiang Q. et al. (2009) miR2Disease: a manually curated database for 
microRNA deregulation in human disease. Nuc. Acids Res 37:D98-104 





Aggregate all filtered reads from a set of samples. 
Use FindPeaks to find relative expression “hotspots”. 

Read 
Count 

Genome Coordinate 

Re-annotate the peaks themselves, rather than using the read annotation. 
This allows greater stringency (eg. bp overlapped) than the original annotation. 
 
Add flanking sequence around each peak and attempt to fold the RNA using RNALfold 
(ViennaRNA package), then extract structure information using RNAfold. 
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mRNA-seq and 

miRNA-seq data 
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MX0087_CGTGAT 

Read seq length (bp) 

21 bp 

HiSeq 2000 v3  

2 libraries/lane 

HiSeq 2000 v3 

N libraries/lane 

size select 

size select 

Library construction 



UMPS mutations affect 

splicing 
UMPS locus Sensitive 

Resistant 
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UMPS catalyses the the last step in the pyrimidine nucleotide synthesis  

pathway: conversion of orotate to UMP. 

UMPS is required for 5 FU induced cell death.   
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The expression of 24% of 7,162 probesets (402 genes) 
 is significantly correlated to antisense gene expression 

Correlating alternative expression and 
antisense transcription 

 

 
176 Lymphoblastoid Cell Lines profiled on Affymetrix Exon Arrays 

Probeset splice index (SI) 
Sense gene expression 

 

Probeset expression 
 = 

Correlations:  SI vs Antisense gene expression 
Bonferroni correction of correlation p-values 

(5,169) (7,823) 

Morrissy, Griffith, and Marra, 2010, Genome Research, in revision 

Large SI: probeset inclusion in mRNA 
Small SI: probeset exclusion in mRNA  
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Antisense-correlated probe set expression: MSH6  

 

 

 

correlation = 0.56 correlation = -0.59, -0.63 

short MSH6 isoform long MSH6 isoform 
(mismatch recognition domain) 

85% of expressed SAS loci (n = 402) have significant correlations between antisense 
transcription and sense gene probeset inclusion & exclusion events (i.e. splicing) 

Morrissy, Griffith, and Marra, 2010, Genome Research, in revision 

(Lo
g2(I)) 

(Lo
g2

(I)) 
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  Known SAS gene pairs have altered expression ratios in cancer (Chen et al., TiG, 2005)  

  Intronic antisense transcripts correlate to the degree of tumor differentiation in 
prostate cancer (Reis et al., Oncogene, 2004) 

  Many known cancer-related genes have novel antisense transcription  

 ex. p15, Yu et al., Nature, 2008 

 215 of 389 Cancer Gene Census genes (p-value=4.2 x 10-9) 

Cancer-associated antisense-
correlated splicing events 

 

Goal: Assess cancer-specific antisense-correlated splicing events using exon array data 

Focus:  266 Glioblastoma multiforme samples from The Cancer Genome Atlas (TCGA) 
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Antisense-correlated splicing events have tissue-
specific patterns 

- inclusion & exclusion of probesets is tissue specific 
- like gene expression values, SI values can be used to group samples  
- unsupervised hierarchical clustering of all 17,420 probesets expressed in normal samples 
recapitulates groups of normal tissues 
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Cluster 1 (n=13, p=0.0004)

Cluster 2A (n=71, p=0.13)

Cluster 2B-1 (n=48, p=0.005)

Cluster 2B-2 (n=113, reference)

1,000 probesets (629 genes) with cancer-specific 
alternative inclusion can be used to find GBM sub-types 

 
 
 
 
 
 
 
 
 
 
 

Antisense-correlated splicing events reveal GBM subtypes 
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 33 of 82 candidate driver genes are expressed SAS genes 

 19 / 33 had antisense-correlated splicing 

 17 / 19 cancer-specific splicing, 13 / 19 GBM-specific 

 6 of these genes have exons found within the set of 1,000 exons 
used to generate the patient clusters 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Identifying prognostic splicing events using driver genes 
 
   PLCL2: phospholipase C-like 2 
 

 

 

 

• intronic probeset associated with survival (corrected P = 0.038) 

- inclusion: 484 days median survival (109 patients) 

- exclusion: 682 days median survival (136 patients) 

Known GBM candidate driver genes have prognostic 
splicing events 

Expressed in 
GBM 

Antisense-
correlated 

splicing 

Cancer-
specific 

isoforms 

GBM-
specific 

isoforms 

A2M Y Y Y 
AKT3 Y Y Y 
AVIL Y Y Y 

CCND2 Y Y Y 
CDKN2C Y Y Y 

EGFR Y Y Y 
PIK3R1 Y Y Y 
PTEN Y Y Y 
SPRY2 Y Y Y 
APC Y Y Y 

FOXO1 Y Y Y 
PLCL2 Y Y Y 
TSC1 Y Y Y 

CCND1 Y Y   
FGFR1 Y Y   
KLF6 Y Y   

PLCB1 Y Y   
EPHA3 Y   

PTPN11 Y   
FGFR2   
IFNW1   
SH3GL2   

CBL   
FOXO3   
PTPRB   

TUBGCP2   
TBP   

PIK3C2B   
TP53   
FRS2   
CRK   
IRS1   

BNC2       70 



• Antisense transcription is highly correlated to the alternative processing of sense 
genes in both normal and disease states 
 

• Probesets with antisense-correlated splicing can be used to find clinically-relevant 
groups of GBM patients, differing in median survival and in response to therapy 

• this is a new approach to addressing the molecular heterogeneity of human cancers 

 

Goal: Identify signature of antisense-correlated events prognostic of survival or 
chemotherapy response 

• these events represent a shortlist of genes whose alternative expression is relevant to 
cancer biology, and which have putative antisense-mediated regulation 

• the focus on cancer-specific events is designed to identify novel putative targets for 
therapeutics or diagnostics 

 

 

Antisense-correlated splicing events in cancer 
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Clinical features of GBM subtypes 

  
Number of 

patients 
Median survival 

(days) 
Median age                   1-Year Survival 2-Year Survival 

5-Year 
conditional 

survival* 

Cluster 1 13 1,024 33 84.6 61.5 50.0 

Cluster 2A 71 447 56 56.3 21.1 20.0 

Cluster 2B1 48 551 58.5 68.8 39.6 21.0 

Cluster 2B2 113 345 57 47.8 15.0 5.9 

* 5-year survival rate was calculated for the subset of patients still alive at 2 years 

Treatment differences? 
- Temozolomide: 100 / 249 patients 
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Exons : Nucleosomes : PolII speed : alternative splicing 
 

Antisense transcription: a model of alternative 
splicing regulation 

 

Morrissy, Griffith, and Marra, 2010, Genome Research, in revision 
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www.AlexaPlatform.org/alexa_seq/ 
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Total RNA 

MultiMACS Oligo (dT) beads 

mRNA 
Flow-through 

containing  
small RNAs 

RNA-Seq miRNA-Seq 

Size selection 
mRNA 

read 1 read 2 Index read read 1 

Small RNA 

Yongjun Zhao 75 

Plate-based library construction 
Caliper GX QC 

Biomek FX 
(Beckman Coulter) 

MultiMACS separator 
(Miltenyi Biotech) 

Cryoport 
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Fragment Length

Several exposures are taken of each gel 

(image at left) and combined together to 

create a single 16-bit electropherogram - 

effectively increasing the dynamic range 

of the on-board camera. This technique, 

known as High-Dynamic-Range imaging 

allows the imaging system to detect 

subtle details without saturating the 

strong signals without any exposure 

calculations.

25ms

67ms

184ms

500ms

A single electrophoresis channel 

shown at four evenly spaced time 

points. After image acquisition, 

ladder reference bandsare used 

to identify and track the target 

size-range of DNA. Using 

information from a series of 

images, the expected arrival time 

at the extraction well can be 

calculated. During the time span 

of t1-t2 the target fraction will be 

passing through in the extraction 

well. To ensure adequate 

recovery across the target region, 

several aspirates are taken during 

this interval.

A 96-channel instrument has 

been constructed and validated 

for automated size selection of 

NGS DNA libraries. A 96-well 

plate of samples can be 

processed with only 3 hours of 

technician time, including clean-

up. The same process requires 

roughly 50 hours of technician 

time when performed manually.
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FIG 3. HIGH DYNAMIC RANGE IMAGING

FIG 4. IMAGE ANALYSIS AND BAND TRACKING



MSI/CIMP invasive CIN 

•

•





www.AlexaPlatform.org/alexa_seq/ 
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M: 1kb plus DNA ladder 
  1: A00160  (2938) POLR2A-FBN3 

M   1 

505bp 

Chr 17p13.1 

DNA directed RNA polymerase II polypeptide A (POLR2A) 

Exon 1 2 

5’UTR 

Fibrillin 3 (FBN3) 

Chr 19p13.2 

Exon 47 48 

Exon 1 
5’UTR 

Exon 48 Exon 63 

EGF-like, calcium binding domains 
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