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Cost for Human genome sequence 
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Human Genome 
Project 

$ 2.7 Billion 

$1.5 Millon 

$100,000 

$10,000 

$1,000 

Sangar Launch NGS 
(2005) 

1990 2003 2008 2010 2013 

660 million well 

1 x Humam Genome 

>20 x Coverage 

1,000$ /Run 

(Launch mid 2013) 

Ion Proton™ II CHIP 



次世代シーケンサが身近に 

Ion PGM™ 

3 

Ion Proton™ 
1Gbの、さらにその先へ 



Gene to Genome by Next generation 
sequencer 
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“For genes” “For exome & genomes” 

プレゼンター
プレゼンテーションのノート
弊社で販売をしております半導体シークエンサはPGMとProtonの2種類が御座いますがこれらの使用用途は図の様なに考えております
つまり、ヒトゲノムや全エクソンの配列決定等より多くの配列を決定する場合にはProtonを
特定の遺伝子セットの変異や絞り込んだ遺伝子での解析や微生物ゲノム等の場合にはこちらのPGMを使用して行って頂く事で研究者の目的に応じた形で使い分けていける様にしております

Given the range of throughput offered combined with the chemistry’s long reads, Ion’s PGM and Proton platform enables all applications from small genomes and gene panels all the way up to human exomes and genomes.



NGS potential as a diagnostic tool: 

43613843 
Coverage 

Reference sequence 

Ref Variant Var Freq Coverage Ref Cov Var Cov 
G T 59.66 24152 9739 14409 

Variant coverage 

On sequence variant detection 
NGS can get both of qualitative and quantitative data in same time! 
AND low mutation can detect than Sanger sequence!! 

Limitation: 
15~20 % mutation 



Examples for NGS Application 
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RNA and DNA 
sequence changes 

DNA structure 
variation 

Methylation 

RNA expression 
profiles 

Risk assessment 
Risk management 

Tumor sub-typing 

Micro-RNAs 

Prognosis 

Alterations in gene expression Molecular profiling  

Patient stratification 

Predictions of therapeutic 
 response 

Therapeutic monitoring Somatic/driver mutations 

Methylation 
Epigenetic changes 

Sequence application Application for neoplastic condition 



Ion AmpliSeq™ Technology: As 
Simple As PCR  
Single-tube, ultra-high multiplex for Targeted Resequencing 

Construct Library 
 
 
 
 
 

3.5 hours 
 
 
 
 
 

Prepare Template 
 
 
 
 
 
 
 
 

Run Sequence 
 
 
 
 
 
 

Analyze Data 
 
 
 
 
 
 

+ 
Up to 3072 primer pairs 

 
10ng DNA 
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PrimerA Pair 

  locusA                  locusB                 locusC                             locusD               locusE                locusF                  
locusG                            

PrimerB Pair PrimerC Pair PrimerD Pair PrimerE Pair PrimerF Pair PrimerG Pair 

Multiplex PCR: Maximum 3072 amplion from 1 tube reaction 

プレゼンター
プレゼンテーションのノート
Key Points

As little as 10ng from any DNA source inc FFPE enables any type of sample to be routinely analysed
Single tube workflow as simple as PCR
Levels of multplexing that are unparalleled in the industry
Does not require the user to purchase expensive microfluidic PCR platforms in order to pool and normalize amplicons
No instrument required for physical shearing of DNA during library prep



AmpliSeq™ panels  
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Cancer  Primer 
Pool 

46 genes 
739 mutations 

Inherited Disease 
Panel 

328 genes 
>700 diseases 

Comprehensive 
Cancer Panel 

409 genes 

Ion AmpliSeq™  
Designer 

www.ampliseq.com 
24 to 3,072 

amplicons/tube 

For Research Use Only.  Not intended for any animal or human therapeutic or diagnostic use. 



Example for AmpliSeq Custom panel 
Knight cancer institute 

http://www.knightdxlabs.com/home/search-results?q=ampliseq 

プレゼンター
プレゼンテーションのノート
GeneTrails GIST Gene Panel
Test Code: 4500 • Department: Solid Tumors
Test Synonyms: GIST Cancer Gene Panel •AmpliSeq GIST Panel •Ion Torrent GISH Panel •AKT1 •AKT2 •AKT3 •ATM•BRAF •CDKN2A •HRAS •KIT •KRAS •MAP2K1 •NF1 •NRAS •PDGFRA •PIK3CA •PTEN •PTPN11 •SDHA•SDHAF1 •SDHAF2 •SDHB •SDHC •SDHD •TP53 •RAS •RAF
CPT Code(s): 83890 •83892 •83900 •83901 x 10 •83904 x 12 •83907
Background:�
Screening for mutations in oncogenes and tumor suppressor genes is increasingly important in delivering personalized cancer care. The GeneTrails™ GIST Panel delivers information on a variety of treatment-informative mutations in 23 genes commonly involved in GI stromal tumors, covering all of the hotspot mutation sites in the genes listed below. The panel has a sensitivity of ≤10% mutant allele.  
 AKT1  BRAF  KRAS  PDGFRA  SDHA SDHC AKT2  CDKN2A  MAP2K1  PIK3CA  SDHAF1  SDHD AKT3  HRAS  NF1  PTEN  SDHAF2  TP53 ATM  KIT  NRAS PTPN11  SDHB  
Methodology:�
The GIST Panel is performed on DNA from formalin-fixed, paraffin-embedded (FFPE) tumor tissue using next-generation, semiconductor-based sequencing (Ion Torrent PGM platform). Input DNA is amplified using the AmpliSeq technology (Ion Torrent), after which the amplicons are modified with adaptors, re-amplified, and subjected to emulsion PCR. The final products are sequenced on a 316 chip.
Input DNA: 10 ng
Specimen Requirements:�
A paraffin block or
10 unstained sections of tumor (4-5 microns)(15 sections for small biopsies)
A REQUISITION FORM MUST ACCOMPANY ALL SAMPLES.  Please include detailed clinical information.       
Test Performed (Days):�Twice per week
Turn Around Time:�10 - 14 days
Shipment Sensitivity Requirements: �Package and ship specimen to remain cool, but not frozen.  Ship via overnight express, using the FedEx priority overnight label provided.  Contact Client Services at  (855) 535-1522 for shipping kits and instructions.
References:�
Additional Info:�Recommended Use:  �The GIST Panel is designed to molecularly subclassify GI stromal tumors, which is important in predicting the response to kinase inhibitor therapy and, in some cases, in determining the optimal treatment dose.


GeneTrails NSCLC Panel
Test Code: 5120 (Sequencing) •7600 (FISH Panel) • Department: Solid Tumors
Test Synonyms: Lung Cancer Panel •AmpliSeq NSCLC Panel •Ion Torrent Lung Panel •AKT1 •ALK •BRAF •CDKN2A•DDR2 •EGFR •ERBB2 •HRAS •JAK2 •KDR •KRAS •MAP2K1 •NOTCH1 •NRAS •NTRK1 •NTRK2 •NTRK3•PIK3CA •PIK3R1 •PIK3R2 •PTEN •PTPRD •TP53 •ROS1 •RET •MET •RAS •RAF
CPT Code(s): 83890 •83892 •83900 •83901 x 9 •83904 x 11 •83907 •88368 x 4 (FISH)
Background:�
Screening for mutations in oncogenes and tumor suppressor genes is increasingly important in delivering personalized cancer care. The GeneTrails™ NSCLC Panel delivers information on a variety of treatment-informative mutations in the 23 genes listed below, which are known to play a role in cases of non-small cell lung cancer.  The next-gen sequencing panel has a sensitivity of ≤10% mutant allele.� 
 AKT1 DDR2 JAK2 NOTCH1 NTRK3 PTEN ALK* EGFR KDR NRAS PIK3CA PTPRD BRAF ERBB2 KRAS NTRK1 PIK3R1 TP53 CDKN2A HRAS MAP2K1 NTRK2 PIK3R2  * Does not cover ALK translocations; separate FISH test required
In addition to the sequencing panel, tumor samples can be screened by FISH for translocations involving the ALK, ROS1 or RET kinase genes, and for MET gene amplification.  This FISH panel may be added to the sequencing panel by ordering both test codes 5120 and 7600.   The FISH probes may be ordered individually as well:  ALK (test code 8019), ROS1 (test code 8720), RET (test code 8700) and MET (test code 8500).
Methodology:�
The GeneTrails™ NSCLC Panel is performed on DNA from formalin-fixed, paraffin-embedded (FFPE) tumor tissue using next-generation, semiconductor-based sequencing (Ion Torrent PGM platform). Input DNA is amplified using the AmpliSeq technology (Ion Torrent), after which the amplicons are modified with adaptors, re-amplified, and subjected to emulsion PCR. The final products are sequenced on a 316 chip.
Input DNA: 10 ng
Specimen Requirements:�
Specimen Requirements (includes 5 slides for FISH):
A paraffin block or
15 unstained sections of tumor (4-5 microns)(15 sections for small biopsies)
A REQUISITION FORM MUST ACCOMPANY ALL SAMPLES.  Please include detailed clinical information.
Test Performed (Days):�Sequencing: Twice per week, FISH: Mon - Sat
Turn Around Time:�Sequencing: 10 - 14 days, FISH: 3 - 7 days
Shipment Sensitivity Requirements: �Package and ship specimen to remain cool, but not frozen.  Ship via overnight express, using the FedEx priority overnight label provided.  Contact Client Services at  (855) 535-1522 for shipping kits and instructions.
References:�
Additional Info:�The GeneTrails™ NSCLC Panel is well-suited for screening potentially actionable mutations in the non-small cell lung carcinomas, including adenocarcinomas, squamous cell carcinomas, and large cell undifferentiated carcinomas.


http://www.knightdxlabs.com/home/search-results?q=ampliseq
http://www.knightdxlabs.com/home/search-results?q=ampliseq
http://www.knightdxlabs.com/home/search-results?q=ampliseq


Diagnostic Spectrum  

Targeted 
Gene/Variant 

Analysis 

Multi-Gene 
Panels 

Whole 
Exome 

Whole 
Genome 

Increasing Complexity 

Sanger NGS 

Single gene 
To 

Several genes 

Multi gene to entire genome 



Clinical implementation of NGS 

• Division of Laboratory Science and Standards (CDC) 
• Genetic Testing Reference Material Coordination 

Program (Get-RM) (CDC) 
 http://www.cdc.gov/dls/genetics/rmmaterials/default.aspx 

• Clinical Laboratory Standards Institute (CLSI) 
• American College of Medical Genetics (ACMG) 
• College of American Pathologists (CAP) 
• Association For Molecular Pathology (AMP) 



Clinical decision support systems 
 
Example 
•Expert interpretation and guidance 
•Proficiency testing and alternative assessment are challenging 

From sequences…  … to biological 
understanding… 

Genomic Analysis Interpretation 

…to actionable 
information   

Ion Torrent PGM* 

プレゼンター
プレゼンテーションのノート
Compendia is a cancer bioinformatics and database company that allows one to go from sequence data to biological understanding (e.g., are genes on the same pathway), and that will ultimately let us create meaningful clinical reports to inform and improve therapy.  
As of today the company does not have a clinical report yet, but is starting development of an NGS clinical solution for cancer, spearheaded by one of its founder, Dr. Arul Chinnaiyan, a well known Professor in the Department of Pathology and Urology at the University of Michigan Medical School. The current products and capabilities make us confident that they will be able to help us get there much faster than we could alone.
Ultimately, these reports will allow doctors to (1) identify actionable targets, (2) select appropriate therapies, (3) identify appropriate clinical trials, and (4) enable Comparative Genomic Medicine like the GCI concept. While this is not standard practice today, we are beginning to see where this is going: 
Recent example: A patient with a very aggressive thyroid tumor was admitted and had a fine needle biopsy.  They didn’t find any mutations. They decided to run the AmpliSeq cancer primer pool and located a rare BRAF mutation that is drugable.  The treatment plan was drastically changed based on this information.  She claimed that the patient would not be alive today without our test.
This capability is critically important in the world of NGS.  Unlike simpler qPCR tests, the test result does not immediately lead to a clinical insight.  Because of the complexity and variability of the NGS data, significant and sophisticated informatic manipulation will be required. For clinical NGS, the informatics will be the test



Ion Semiconductor Sequencing 
Rapid, Benchtop Sequencing for All  

For more information, visit http://lifetechnologies.com/proton 

プレゼンター
プレゼンテーションのノート
With the addition of the Ion Proton Sequencer to our Product Portfolio, Ion is now able to offer a rapid benchtop sequencing that meets everyone’s needs.

The PGM and 3-series chips are ideal for the sequencing and analysis of genes/gene panels, and the Proton sequencer and chips are ideal for the sequencing and analysis of genomes/exomes


http://lifetechnologies.com/proton
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