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Applications of Pressure Cycling Technology (PCT) Genomics, Transcriptomics, and Proteomics Pressure BioSciences, Inc.



Pressure BioSciences, Inc. • • • •



•



Founded in 1986 IPO in 1996: NASDAQ PBIO Known as Boston Biomedica, Inc. prior to 9/14/04 Owner & manufacturer of Pressure Cycling Technology (PCT) & PCT products Instruments manufactured by Source Scientific LLC, an ISO certified, FDA approved facility



What is PCT?



Pressure Cycling Technology Cycles of hydrostatic pressure between ambient and high/ultra high levels, which allow for the precise control of biomolecular interactions



Potential PCT Applications • • • • • • •



Sample preparation Pathogen inactivation Protein refolding and disaggregation Protein purification DNA sequencing Immunodiagnostics Food safety



PCT – Intellectual Property • Thirteen (13) issued US patents • Four (4) issued European patents • One (1) issued Australian patent Covering many aspects of the six potential PCT applications just described



Methods in Biotechnology Research EXTRACTION • Purification of nucleic acids and proteins • Amplification of nucleic acids • Detection of important sequences • Discovery of significant proteins • Interpretation of data •



Hard-to-Lyse Biological Samples Human/Animal Tissue • Plant Tissue • Insects • Nematodes • Fungi • Bacteria • Virus •



Current Extraction Methods Mortar & Pestle • Enzymatic Digestion • Bead Beating • Sonication



•



Problems with Current Methods



Manual - Labor-intensive - Inconsistent - Time-consuming • Destructive • Nonversatile •



•



Hazardous - Sample Transfers - Open Systems - Liquid Nitrogen - Loud - Cross-contamination



The PBI Solution PCT Sample Preparation System



BarocyclerTM NEP2017



Specially Designed PULSETM Tubes



The Barocycler NEP2017 An automated system that optimizes… the Power of PCT • Processes up to six samples simultaneously • Temperature controlled (4oC to 37oC) • Reaches 35,000 psi in < 3 seconds • Computer controlled • Standard and User-defined Parameters



PULSE Tube Specially designed multi-functional tube Single-Use • Versatile, works with: - Standard and custom reagents - Various sample types - Range of sample sizes • Convenient • Efficient • Safe: closed tube, sample fully-contained •



Now the PBI Solution



comes with an Option



Introducing… …. the new Bench Top Option to the PCT Sample Preparation System



Barocycler NEP3229



The Barocycler NEP3229 • Bench Top Instrument • Lightweight, Small Footprint • Processes up to three samples simultaneously • Uses the same PULSE Tubes as NEP2017 • External chiller hook-up • Uses a Programmable Logic Controller



PULSE Tubes, Easy as 1, 2, 3 . . .



Add Sample



Set the Ram



Add Buffer and Cap



The Advantaged of PULSE Tubes • Guarantee against cross-contamination • Compatibility with a wide range of buffers • Optimized applications for difficult samples • Increased safety for the researcher



Typical Experimental Design PCT Procedure • Pressure: 35 kpsi • 5 Cycles (30 s↑, 30 s↓) • Temp: 4o – 37oC MW



PCT



M/P



Neg Control



Comparative Methods



• Mortar & Pestle and/or Homogenizer • Bead Beating • Sonication Negative Control



• Expose to sample process buffer, but no physical treatment



Genomics



Release of DNA with the PCT Sample Preparation System (PCT SPS)



Breast Tumor DNA PCT releases DNA from breast tumor as effectively as mortar and pestle Neg MW PCT M/P Control



DNA Released from Zebrafish M



Lane 1 2 3 4



1



2



Method PCT PCT Mortar & Pestle Negative



3



4



Instrument NEP 2017 NEP 3229



Yield (per g fish) 121 mg 131 mg 150 mg 6 mg



Whole fish were processed in saturated Guanidinium and 1% CHAPS, RT PCT: 5 cycles (0.5’, 0.5’ ), 35 kpsi (235 MPa)



Corn Sprout DNA Extraction PCT (MPa) 170



202



235



Neg DNA Conc. (ug/mL)



M



80 60 40 20 0 0



100



200



300



Pressure (MPa)



170 MPa = 25 kpsi 202 MPa = 30 kpsi 235 MPa = 35 kpsi



PCT condition: 4°C, 5 x 1 min cycles, 35 kpsi DNA extraction buffer: 1.1 ml Sat.Gdn/1% CHAPS



Processing Bone Fragments



Special Equipment



Typical Steps



Processing Time



Features



• • • •



Conventional Method



PCT Method



Pulverizer Liquid nitrogen



Barocycler PULSE Tubes



Collect bone fragments Pulverizing Incubation DNA purification



• • • •



24 -32 hours



• Gold standard • Low set-up cost



Collect bone fragments Incubation PCT process DNA purification 2-4 hours



• • • • • •



Time saving Ease of use Safety Chain of Custody Efficiency (↑sample, yield) Reproducibility



Sample PCT treated



N=9



Mean = 7.8 STD = 5.7



in RT



in RT



5.4



pc t6 0m



in RT



in RT



in RT



in RT



7.3



pc t6 0m



pc t6 0m



pc t6 0m



pc t6 0m



in RT



in RT



10



pc t6 0m



pc t6 0m



in RT



DNA Conc. of PCR Product (nmol/L) 5



pc t6 0m



pc t6 0m



Genomic DNA from Bone Fragment 25



20 19.8



15 10.8 8.4 9.9



6.5



0



2 0.1



mtDNA from a Single Human Hair



PCT



Non-PCT -PCR



mtDNA from Human Skin Collected on Tape



PCT



PCR Non-PCT - +



mtDNA from Human Blood from a Single Fiber



PCT Non-PCT PCR+



Release of DNA from Spores of B. subtilis using the PCT SPS



Q buffer M



PCT PCT ∆ Bead



L buffer Neg



PCT



PCT ∆ Bead



Neg



Inactivation of B. subtilis by PCT No treatment



After PCT treatment



B. subtilis Spores Cultured in PULSE Tubes



M 1 1 1 2 2 2 3 3 3 4 4



1.5 1.0 0.5
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6
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4
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s
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2
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Spore Culture



Extraction of DNA from Rat Liver with Different Buffers



LS M



PCT



MP



ATL PCT



MP



GTC PCT MP N



PCT condition: 4°C, 5 x 1 min cycles, 35 kpsi



Extraction of DNA from Single Wheat Seeds



PCT MW



1



2



3



MP 4



5



6



Extraction Method



Mortar and Pestle



PCT



Lane Number



1



2



3



4



5



6



No. of Seeds



1



5



1



5



1



5



Transcriptomics



Release of RNA with the PCT Sample Preparation System (PCT SPS)



Whole Fresh Water Shrimp (Atya lanipes) RNA M PCT M/P neg.



PCT condition: 4 °C, 5 x 1 min cycles, 35 kpsi RNA extraction buffer: 1.1 ml 4M GTC/1% NP40 Shrimp average Size: 1.4 cm



Gene Expression: cDNA Microarray



A.



PCT MW 1 2



+ 3



B. PCT



Sample: Rat brain PCT condition: 4°C, 5 x 1 min cycles, 35 kpsi RNA extraction buffer: 1.1 ml 4M GTC/1% NP40



C. “+” control



Proteomics Release of Proteins with the PCT Sample Preparation System (PCT SPS)



Comparison of Escherichia coli Lysis by PCT or Bead Mill



PCT (35,000 psi, 5X 20 seconds) Total spot volume: 6569661 (+14.2%) Number of spots detected: 801 (+5.4%)



BEAD MILL (1,800 oscillations min-1, 3X 30 seconds) Total spot volume: 5751701 Number of spots detected: 760



Rhodopseudomonas palustris Lysates Obtained by PCT or Sonication



PCT 7M urea, 2M thiourea, 25 mM C7BzO 4.2 mg/mL



sonication 7M urea, 2M thiourea, 25 mM C7BzO 4.0 mg/mL



Analysis of Mouse Liver Lysates by 2DGE: Comparison of PCT, Sonication, and Ground Glass Tissue Grinder



sonicator lysate 1,739 spots



PCT lysate 2,126 spots



ground glass tissue grinder lysate 1,853 spots



Progenesis Analysis of 2D Gels of Mouse Liver Proteins



Differential extraction of proteins by PCT, sonication, and tissue grinding total protein spots



HMW proteins



LMW proteins



PCT



1273



375



231



sonication



1073



162



268



tissue grinder



1098



370



130



Protein Spots More Prevalent in PCT Lysates



Protein Spots Not Found in Polytron Lysates



Protein Spots More Prevalent in Polytron Lysates



Specific Challenges in Sample Preparation: Breaking the Tough Cuticle of Caenhoribditis elegans • Tough exterior cuticle makes the nematode resilient to lysis and impedes proteomic and glycoproteomic analyses. • Cuticle is comprised largely of chitin and of a type of collagen that is particularly rich in N- and C-terminal cysteines, most of which are involved in disulfide linkages. • Lysis scheme inspired by earlier chemists who developed the “permanent wave” in which the cuticle of human hair is first softened in a chemical process that reduces protein disulfides. • “Giving the worms a perm.”



Courtesy of Andrew Hanneman and Vernon Reinhold University of New Hampshire



• Type of reducing agent, not only concentration, effects lysis efficiency. (TBP oxidizes in minutes.)



DNA, RNA, and Protein Released from Caenorhabditis elegans



DNA



RNA



n n B MW MWA tio tio a a T g ic - eg ic 1kb P1T + on P2PC Ne M PT + on N C C S S P P



Protein C MW M



P
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23o 4o -10o
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Specific Challenges in Sample Preparation: The Proteomics of Daphnia pulex and Related Species • Small freshwater crustacean (1 mm) • Body mass is 70% chitin exoskeleton. • Rapidly changes phenotype in response to environmental changes. • Parthenogenic. Clonal reproduction switches to sexual reproduction when environmental conditions deteriorate. • Good environmental indicators. • Diapausal. Ephippia over 300 years old have produced viable Daphnia. • Can be use to monitor environmental changes over decades, possibly centuries.



Increasingly Higher MW Proteins Recovered by Iterative Pressure Cycling of Daphnia pulex



chitin poly(N-acetyl-1,4-β-D-glucopyranosamine)



Samples Processed by PCT Sample Group



Animal tissues



Examples Soft: liver, brain, pancreas, kidney, lung, skin, zebra fish, shrimp



Molecules Extracted1,2



Applications



DNA, RNA, Proteins



PCR, RT-PCR, ELISA, SDS-PAGE, 2D gel, Western blot



Hard: heart, skeletal muscle, breast tumor, aorta Soft: corn sprout, leaves (corn, tomato, juniper, wheat), grape skin Hard: stem, pine needle, seeds from wheat, grape



DNA, RNA



PCR, RT-PCR



DNA, RNA, Proteins



PCR, RT-PCR, SDSPAGE



DNA



PCR



Insects, small organisms



Mosquito, C. elegans



DNA, RNA, protein



Blood



Blood, blood spot



DNA DNA, RNA, Proteins



PCR, RT-PCR, SDS-PAGE PCR PCR, RT-PCR, SDSPAGE



DNA, RNA



PCR, 2D gel



Plant tissues



Yeast, Aspergillus Microbes



1



Mycobacteria sp., bacteria/spores, soil



Not every example has been tested for RNA or proteins with RT-PCR, WB or ELISA. Comparable yields were generally achieved in these experiments by comparing to either one or two conventional methods.



2



Comparison of Features of Extraction Methods Features



Sonication



Bead Beating



Tissue Homogenizer



Mortar Pestle



French Press



− − −



− − −



+



PCT



−



− − −



Reproducibility



−



−



−



−



−



+



Efficiency



−



−/+



−



−



−



+



Shearing Molecules



Yes



Yes



Yes



Min



Yes



Min



Safety



− − −



Closed system Storage, transportation Versatility



+ +



+ +



PCT Sample Preparation System



PCT SPS compared to current extraction processes: • Safer • Faster • Gentler • More Powerful • More Versatile • More Reproducible



Contact Information Sample Program: • Send us your samples [email protected] • Purchase/Leasing Options • For More Information: [email protected] • (508) 580-1818 • www.pressurebiosciences.com •



























des documents recommandant







[image: alt]





Pressure Cycling Technology (PCT) 

Use the Synergy of Pressure, Chemistry and Mechanical Force to Optimize Yield. â€¢ Standardize Extraction of Proteins from C. elegans by Pressure Cycling ...










 


[image: alt]





Pressure Cycling Technology (PCT) .fr 

Use the Synergy of Pressure, Chemistry and Mechanical Force to Optimize Yield. â€¢ Standardize Extraction of Proteins from C. elegans by Pressure Cycling.










 


[image: alt]





Application of Pressure Cycling Technology to the Proteomic ... .fr 

Soluble protein was precipitated with 9 volumes acetone, precipitated ... 1067. DIHYDROPTERIDINE REDUCTASE. 1505. FATTY ACID-BINDING PROTEIN.










 


[image: alt]





Pressure Cycling Technology Approach to Purify Protein from ... .fr 

Pressure Cycling Technology Approach to Purify Protein from Lipid-Rich Samples. Proteomic analysis of lipid-rich (adipose) tissue is important in studies of Type ...










 


[image: alt]





Biological Sample Preparation System Using Pressure Cycling 

sure Cycling Technology (PCT) based Sample Preparation System (PCT ... PULSE Tubes for downstream analysis, further processing or storage for fu- ture use.










 


[image: alt]





Applications of SELDI-MS technology in oncology 

variation in sample collection, processing and storage, have been reported as problematic with this ... methods and specific and sensitive biomarkers, both scientist and .... applied to SELDI-MS ProteinChip arrays and protein expression .... Lung. 2.










 


[image: alt]





CYCLING â€“ TRACK CYCLING 

En la carrera de velocidad por equipos participarÃ¡n dos equipos opuestos de ... Esta competencia individual constarÃ¡ de seis pruebas a lo largo de dos dÃas.










 


[image: alt]





PCT .fr 

yield of protein from yeast suspensions and rat tissues. These findings suggest that .... A benign buffer was used to limit autolysis and clearly differentiate ...










 


[image: alt]





D-ILAâ„¢ technology for simulator applications 

Visualization for defense and homeland security. â€¢ Military mission .... result, the daily alignment tasks are essentially eliminated. Color matching .... 25% open,.










 


[image: alt]





principles of genome analysis and genomics pdf 

Res De Sainte Gertrude Ou Vrai Esprit Des Pri Res Que J Sus Christ Lui M Me A R V L Es Pour La,. Principles Of Food And Biotechnology, Probabilistic Structural Mechanics Handbook Theory And. Industrial Applications 1st Edition, Proceedings Of The Nat










 


[image: alt]





cycling - Domyos 

12AVRIL. CLUB EVENT. Domyos Club - Lille. B'twin Village - 4 rue du Professeur Langevin - 59000 Lille. Tel. ... (semaine sportive). DU 30 JUIN. AU 25 AOÛT.










 


[image: alt]





genomics protocols dbid pocaz 












 


[image: alt]





BMC Genomics .fr 

Feb 17, 2005 - SIENLPSVFGSNP AHI AKT. Q9V696_DROME/839- ...... A, Graham TR, Jackson CL: The Arf activator Gea2p and the P- · type ATPase Drs2p ...










 


[image: alt]





(PCT) for the Release of DNA from Plants .fr 

Polymerase Chain Reaction was performed in a PTC100 thermal cycler (MJ ... 20 ng of template DNA was mixed with 10 pmol of primer (listed in. Table 1), 1X ...










 


[image: alt]





comparative genomics dbid eyd 












 


[image: alt]





TRiP Functional Genomics 

Sep 3, 2013 - Cle´ment Carre´1., Caroline Jacquier2,3., Anne-Laure Bouge´2,4, Fabrice de Chaumont5, Corinne Besnard-. Guerin2,6 .... context of high-throughput screens, such two-component systems may generate both ..... Fly Stocks.










 


[image: alt]





cycling Determinants of metabolic cost during submaximal 

May 3, 2002 - 1850 E., Salt Lake City, UT 84112â€“0920 (E-mail: jim.martin@health. utah.edu). ..... myosin ATPase activity, viscous losses in muscle tis-.










 


[image: alt]





CYCLING â€“ MOUNTAIN BIKE 

12 juil. 2015 - The mountain bike race for both men and women will be mass starts. Riders will be seeded into a starting grid based on current Union Cycliste ...










 


[image: alt]





EFFECTS OF DECREASED PRESSURE: DECOMPRESSION 

The solubility of nitrogen in water is relatively low, but in .... more significant symptoms, and therefore should not be treated with drugs in an effort to make.










 


[image: alt]





Applications of PMU 

First recorded wide area measurements- EPRI Parameter. Identification Data Acquisition System project in 1992. • PMUs at early stages worked as Digital system disturbance recorders. (DSDRs) due to limitation in availability and bandwidth of communica










 


[image: alt]





Human Language Technology: Applications to ... - Andrei Popescu-Belis 

Sep 22, 2016 - real-time text- or speech-based (messages, calls) or asynchronous text-based .... training (supervised): procedure to set the parameters of the classifier so that it classifies ... competence vs. performance. â€¢ Linguistic theories ..










 


[image: alt]





Human Language Technology: Applications to ... - Andrei Popescu-Belis 

Oct 6, 2016 - Goal: satisfy a user's information needs as expressed by a query. â€¢ Recent developments: facilitate access to information by providing various ...










 


[image: alt]





CYCLING â€“ BMX 

10 juil. 2015 - as per current Union Cycliste Internationale (UCI) regulations. ... La compÃ©tition de cyclisme BMX des Jeux panamÃ©ricains de 2015 Ã  Toronto ...










 


[image: alt]





ECF Cycling in Europe 

their daily health, promote jobs in regions ... of a healthy lifestyle via physical activity as an objective taken up at ... products developed in partnership with host.










 














×
Report Applications of Pressure Cycling Technology (PCT) Genomics





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



