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Topoisomerase 1 and 2 mechanism | How Topoisomerase works? | Animated biology | Molecular 
biology - Topoisomerase 1 and 2 mechanism | How Topoisomerase works? | Animated biology | 
Molecular biology by Animated biology With arpan 59,042 views 1 year ago 5 minutes, 40 seconds - 
In this video, we will talk about the mechanism of Topoisomerase, actions 1 and 2. Also about how 
Topoisomerase, works.
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Classification
Supercoils
Range of reactions
Summary
Topoisomerase 1 and 2 mechanism - Topoisomerase 1 and 2 mechanism by Shomu's Biology 
128,858 views 7 years ago 16 minutes - Topoisomerase, 1 and 2 - This lecture explains about the 
topoisomerase, 1 and 2 mechanism of action. Topoisomerase, 1 enzyme ...
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Function of Topoisomerase Enzyme
Dna Structure
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Topoisomerase Type 2
Topoisomerase 1 and 2 - Topoisomerase 1 and 2 by Ryan b 965,069 views 14 years ago 1 minute, 
46 seconds - A nice clip i found on the mechanisms of action of topoisomerase, 1 and 2.
Mechanism of Action of Topoisomerase UCSD Chem 114c - Mechanism of Action of Topoisomerase 
UCSD Chem 114c by StigsUCSDCousin 330,213 views 13 years ago 2 minutes, 10 seconds - UCSD 
Chem 114c 2010 Topoisomerase, Extra Credit. SP10 Dr. Hoffmann Presenters: Jack Liang Arshavir 
Ovakyan Music: ...
Topoisomerases - Topoisomerases by bioreply 180,313 views 15 years ago 2 minutes, 6 seconds - 
Topoisomerases,.
What is the function of the topoisomerase?
DNA Supercoiling and Topoisomerases - DNA Supercoiling and Topoisomerases by PremedHQ 
Science Academy 93,774 views 8 years ago 4 minutes, 9 seconds - If you found this lecture to be 
helpful, please consider telling your classmates and university's pre-health organization about our ...
Supercoiling
Super Coiling
A Topoisomerase
Two Types of Topoisomerases
Untangler of Knots: The Amazing Topoisomerase Molecular Machine - Untangler of Knots: The 
Amazing Topoisomerase Molecular Machine by Discovery Science 47,339 views 2 years ago 4 
minutes, 46 seconds - Topoisomerase, II is an extremely important enzyme in your cells that is 
designed to untangle knots and supercoils in DNA, strands ...
Topoisomerases: Mechanism of Action & Classification with examples(3D explanation using wire) - 
Topoisomerases: Mechanism of Action & Classification with examples(3D explanation using wire) by 
Instant Biology by Dr. Neelabh 2,845 views 11 months ago 26 minutes - Email ID- drneelabhinstant-
biology@gmail.com ...
DNA Replication (Updated) - DNA Replication (Updated) by Amoeba Sisters 6,297,005 views 4 years 
ago 8 minutes, 12 seconds - Explore the steps of DNA, replication, the enzymes involved, and the 
difference between the leading and lagging strand!
Intro
Why do you need DNA replication?
Where and when?
Introducing key player enzymes
Initial steps of DNA Replication
Explaining 5' to 3' and 3' to 5'
Showing leading and lagging strands in DNA replication
André Nussenzweig | Max Birnstiel Lecture - André Nussenzweig | Max Birnstiel Lecture by Research 
Institute of Molecular Pathology 99 views 7 days ago 49 minutes - André Nussenzweig of the NIH 
National Cancer Institute (USA) talks about “Neuronal Genome Stability and Plasticity”. A Max ...
DNA TOPOLOGY.avi - DNA TOPOLOGY.avi by abel john 143,396 views 11 years ago 8 minutes, 35 
seconds - it describes about the twist and writhe indna and about the linking number.
DNA vs RNA (Updated) - DNA vs RNA (Updated) by Amoeba Sisters 3,442,630 views 4 years ago 
6 minutes, 31 seconds - Table of Contents: 00:00 Intro 0:54 Similarities of DNA, and RNA 1:35 
Contrasting DNA, and RNA 2:22 DNA, Base Pairing 2:40 ...
Intro
Similarities of DNA and RNA
Contrasting DNA and RNA
DNA Base Pairing
RNA Base Pairing
mRNA, rRNA, and tRNA
Quick Quiz!
DNA Topology || Linking number || Twist || Writhe - DNA Topology || Linking number || Twist || Writhe by 
Rethink Biology 53,040 views 3 years ago 6 minutes, 34 seconds - biologyanimation DNA, topology 
refers to the superhelical structures or tangles in a DNA, double helix. There are generally two ...
The Linking Number
Linking Number
Spiral Wreath
Topoisomerase
DNA Replication | MIT 7.01SC Fundamentals of Biology - DNA Replication | MIT 7.01SC Fundamen-
tals of Biology by MIT OpenCourseWare 948,447 views 11 years ago 33 minutes - DNA, Replication 



Instructor: Eric Lander View the complete course: http://ocw.mit.edu/7-01SCF11 License: Creative 
Commons ...
How Does Dna Replication Work
How Does Dna Give Rise to More Dna
Okazaki Fragments
Rna Primers
Equilibrium Constant
Exonuclease
Mismatch Repair
Hereditary Colon Cancer Syndromes
Speed
Introduction to DNA Supercoiling - Introduction to DNA Supercoiling by NCSU BIT 43,226 views 6 
years ago 7 minutes, 1 second - This video outlines linking number, DNA, supercoiling, and the 
effects of DNA, shape on gel electrophoresis.
Intro
Review of DNA Properties
Calculating Linking Number
Supercoiling Principles
DNA Shape and Gel Electrophoresis
Learning Outcomes
DNA Topology: Linking Number Twist Writhe - DNA Topology: Linking Number Twist Writhe by 
BioPandit 36,726 views 6 years ago 6 minutes, 35 seconds - In this video, we discuss the conceptual 
aspects of The Circular DNA, Topology and the associated Topological Parameters ...
Introduction
Untangling DNA
Topological Domains
Twist
DNA supercoiling and topoisomerase - DNA supercoiling and topoisomerase by Shomu's Biology 
83,894 views 9 years ago 34 minutes - This DNA, structure lecture explains the DNA, supercoiling 
and role of topoisomerase, in DNA, supercoiling. For more information ...
How to Memorize Antibiotic Classes! - How to Memorize Antibiotic Classes! by Dr Matt & Dr Mike 
120,507 views 1 year ago 11 minutes, 2 seconds - In this video, Dr Mike explains how you can 
memorize different antibiotic classes, whether they target Gram -ve or Gram +ve ...
Antibiotic Classes
Tetracycline
Examples
Mechanism of Action
Quinolones and Fluoroquinolones
Quinolones
Metronidazole
6 Steps of DNA Replication - 6 Steps of DNA Replication by PremedHQ Science Academy 588,319 
views 8 years ago 17 minutes - DNA, replication is the process through which a DNA, molecule 
makes a copy of itself. We will explore the enzymes involved in ...
Intro
DNA helicase comes
Replication fork
Primer
polymerase
lagging strand
DNA Topology - DNA Topology by MITx Bio 210,580 views 7 years ago 7 minutes, 35 seconds - 
Video created by Ceri Riley for MITx 7.28.1x Molecular Biology: DNA, Replication & Repair, a MOOC 
published on edX. Copyright ...
Introduction
Topoisomerases
Summary
DNA Gyrase - DNA Gyrase by Animated biology With arpan 5,401 views 5 months ago 5 minutes, 47 
seconds - DNA, Gyrase . This video talks about the mechanism of action of DNA, gyrase For Notes, 
flashcards, daily quizzes, and practice ...
159-DNA Supercoiling & Topoisomerases - 159-DNA Supercoiling & Topoisomerases by Fundamen-



tals of Biochemistry 91,112 views 9 years ago 10 minutes, 38 seconds - Review of supercoiling of 
DNA, and the function and mechanism of topoisomerases,.
+ Supercoiling Compacts DNA
+Topoisomerases & Supercoiling
Next Video Lesson
Supercoiling - Supercoiling by Ryan Abbott 224,826 views 6 years ago 5 minutes, 58 seconds - 
Microbiology: An Evolving Science 3rd edition Copyright: WW Norton 2016 Supercoiling of DNA, 
ch07a04 Topoisomerases,.
Nucleoid
Negative Super Coils
How Does Dna Achieve a Super Coiled State
Type 2 Topoisomerase
DNA REPLICATION: HELICASE AND TOPOISOMERASE - DNA REPLICATION: HELICASE AND 
TOPOISOMERASE by Walter Jahn 48,266 views 9 years ago 1 minute, 5 seconds - Proteins 
produced from the dna, a gene bind to the dna, at the origin and will help to separate the strands 
proteins produced From ...
Topoisomerase II Drug Screening Kit Protocol in Theory and Practice. - Topoisomerase II Drug 
Screening Kit Protocol in Theory and Practice. by topogen 2,850 views 12 years ago 6 minutes, 37 
seconds - In this short video, we describe how to get the most out of the Topoisomerase, II Drug 
Screening Kit, one of most popular products.
Interfacial Poisons
Athenian Bromide Gel
Helpful Hints on Using the Kit
Solvent Controls
TOPO Cloning | PCR Cloning | - TOPO Cloning | PCR Cloning | by BMH learning 8,650 views 2 years 
ago 2 minutes, 19 seconds - Topo cloning also called..Topoisomerase, based cloning is a DNA, 
cloning method, that does not use restriction enzymes or ligase, ...
#GeeklyHub Topoisomerase in DNA: Functions, Types, DNA Supercoils - #GeeklyHub Topoiso-
merase in DNA: Functions, Types, DNA Supercoils by GeeklyHub 268 views 3 years ago 7 minutes, 
27 seconds - Greetings everyone! It's GeeklyEDU by GeeklyHub Biology again. In this video, one of 
our Biology Geeks will help you better ...
Topoisomerase II - Topoisomerase II by SV Med Lectures 15,122 views 6 years ago 2 minutes, 33 
seconds - Topoisomerase II ; DNA, ;Topoisomerase, 2; Topoisomerase 2 mechanism; biochem-
istry;biochem;biology; DNA replication ...
What is topoisomerase II ??
How does topoisomerase II work?
Mechanism of Topoisomerase II
DNA Topoisomerases - DNA Topoisomerases by BioChaperone 2,068 views 3 years ago 22 minutes 
- An insight about the class of enzymes called DNA Topoisomerases, that actively take part in the 
over-winding and unwinding of ...
BioEssays: DNA topoisomerases - BioEssays: DNA topoisomerases by WBLifeSciences 210 views 
3 years ago 9 minutes, 43 seconds - DNA topoisomerases, are fundamental to the life of all cells due 
to their numerous roles in DNA metabolic processes; this includes ...
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Adjuvant's CTL  Generation Capabilities for Vaccine Development | Protocol Preview - Adjuvant's 
CTL  Generation Capabilities for Vaccine Development | Protocol Preview by JoVE (Journal of 
Visualized Experiments) 99 views 1 year ago 2 minutes, 1 second - Rapid In Vivo Assessment 
of Adjuvant's Cytotoxic T Lymphocytes Generation Capabilities for Vaccine, Development - a 2 
minute ...
Vaccine Adjuvant Production - case study - Vaccine Adjuvant Production - case study by Microflu-
idics International Corporation 517 views 3 years ago 1 minute, 42 seconds - A case study from 
Microfluidics covering Vaccine Adjuvant, Production - the history, production methods,, MF59, 
Nanoemulsions, ...
Virtual Harper Lecture: COVID & Beyond: Understanding Vaccine Adjuvants, with Aaron Esser-Kahn 
- Virtual Harper Lecture: COVID & Beyond: Understanding Vaccine Adjuvants, with Aaron Esser-Kahn 
by The University of Chicago 982 views 3 years ago 1 hour, 3 minutes - Vaccines, play an important 
role in promoting public health, and yet we still don't understand how to guarantee safety and 
efficacy ...
Overview
A Great Need for Basic Discovery
Vaccines at "Warp Speed"
OPERATION WARP SPEED ACCELERATEO VACCINE PROCESS
Manhattan Project of Vaccines
How do you fight a disease?
Problem: Drug Resistance
To win a fight - improve yourself
Make yourself smarter
Molecules - Two Important Signals
STUDYING IMMUNE SYSTEN IS LIKE STUDYING THE ECONOMY
Molecular Design to Count
Activation Threshold Calculation
Potentiators Increase Protection (Efficacy)
Tapping the Knowledge of the CIIC & Chicago
Targeting COVID with Potentiators
Improving Ability to Block Cell Entry
Acknowledgements
Vaccines and the Immune Response: How Vaccines Work - Vaccines and the Immune Response: 
How Vaccines Work by Mechanisms in Medicine 1,086,230 views 4 years ago 3 minutes, 37 seconds 
- Vaccines, and the Immune Response: How Vaccines, Work This animation provides an overview 
of vaccines, and the immune ...
Explanation of Vaccine Adjuvants - Explanation of Vaccine Adjuvants by Dr. Rob Swanda 7,119 
views 1 year ago 2 minutes, 36 seconds - Why are adjuvants, necessary? Do all vaccines, contain 
adjuvants,? Are aluminum salts and emulsion adjuvants, the same?
Introduction
Adjuvants
Alarm Clock
Aluminum Salts
Synthetic DNA
Emulsions
Outro
What Is an Adjuvant, and Why Are They Used in Vaccines? - What Is an Adjuvant, and Why Are They 
Used in Vaccines? by The Children's Hospital of Philadelphia 23,081 views 4 years ago 1 minute, 45 
seconds - In this short video, Dr. Stanley Plotkin explains what adjuvants, are and how they enhance 
the immune response to vaccines,.
Vaccine development: Part 1 - Adjuvant - Vaccine development: Part 1 - Adjuvant by riken english 
channel 1,351 views 2 years ago 3 minutes, 7 seconds - Dr Hidehiro Fukuyama from the RIKEN 
Center for Integrative Medical Sciences describes the discovery of a new vaccine adjuvant, ...
Intro
Adjuvant
Vitamin D
Conclusion
How are vaccines made?  What are vaccine adjuvants immune stimulators?  What are dendritic 
cells? - How are vaccines made?  What are vaccine adjuvants immune stimulators?  What are 



dendritic cells? by HealthTree University Myeloma 224 views 2 years ago 5 minutes, 4 seconds 
- HealthTree University, provided by the Myeloma Crowd, offers a comprehensive online multiple 
myeloma curriculum with lessons, ...
How well does the immune system work?
... What are vaccine adjuvants, (immune stimulators)?
Dendritic cells are the teachers of the immune system
Dendritic cells are a type of blood cell.
NVAC Meeting Day 1, Part 6 – Vaccine Innovation: Vaccine Adjuvants - NVAC Meeting Day 1, Part 6 
– Vaccine Innovation: Vaccine Adjuvants by U.S. Department of Health and Human Services 33,629 
views 6 years ago 1 hour, 43 minutes - The National Vaccine, Advisory Committee (NVAC) hosts 
their February 2018 meeting. Learn more about NVAC: ...
Modern Adjuvants Discovery
What Are the Criteria for a Better Adjuvant? Enhance immunogenicity and efficacy of vaccines - 
Improve onset and duration of protective immune responses - Selectively promote the desired type 
of adaptive immune response
Adjuvant Discovery Has Changed Significantly in the Last Two Decades Additional classes of 
compounds - Synthetic or small-molecule immune stimulators - Biomaterials with adjuvant and carrier 
function
In silico Prescreening of Existing or Hypothetical Compounds Generates focused compound libraries 
in silico Predicts potential of compounds before synthesis Accelerates the search for new adjuvants 
at lower cost and lesser risk
Inulin Enhances Immunogenicity and Efficacy of Recombinant H7 (rH7) Flu Vaccine
New Trends in Adjuvant Discovery/Development Checkpoint inhibitors combined with conventional 
adjuvants - Prolong/extend activation of antigen presenting cells and enhance
Many factors impact vaccine responses
Infectious Causes of Death are Most Common in Early Life
Ontogeny of TLR Function
Modeling neonatal immune responses must take into account humoral & cellular differences
Development of microphysologic systems to model human vaccine responses
Creation of 3-dimensional microphysiologic tissue constructs
New Adjuvant Permits Early Pneumococcal Immunization in Newborn Monkeys
Developing Precision Vaccines
Conclusions • Need for vaccines to protect those with distinct immunity: newborns infants, elderly
Vaccine Adjuvants - Vaccine Adjuvants by BOC Sciences 139 views 2 weeks ago 2 minutes, 36 
seconds - As a leading chemical supplier, BOC Sciences has been doing the best to provide a variety 
of vaccine adjuvants, dedicated to ...
What is an adjuvanted vaccine? - What is an adjuvanted vaccine? by GSK 1,235 views 2 years ago 
34 seconds - GSK - Do more, feel better, live longer. Find out more on http://www.gsk.com Follow 
@GSK on Twitter: http://twitter.com/GSK Like ...
Modern Vaccine and Adjuvant Production and Characterization - Modern Vaccine and Adjuvant 
Production and Characterization by GENNews 10,839 views 12 years ago 54 minutes - Vaccine, 
production technology has evolved from using agents produced in animal tissue, eggs, and cultures 
to the use of ...
Introduction
History of vaccines
Vaccines
Characterization
Viruslike particles
IDSA
HPLC
Aggregation
ChemicalCharacterization
Fatty Acid Analysis
Conclusion
Chris Box
Dr Damon Smith
Mechanisms of Action
Adjuvant Development
Adjuvant Status



Range of Structures
Main Considerations
Basic Techniques
Charged Aerosol Detection
Data Collection
Summary
Thanks
Ask a Question
Adjuvant Products in Advanced Development
Closing
RNA Vaccines (mRNA Vaccine) - Basis of Pfizer and Moderna COVID-19 vaccines, Animation - 
RNA Vaccines (mRNA Vaccine) - Basis of Pfizer and Moderna COVID-19 vaccines, Animation by 
Alila Medical Media 1,231,075 views 3 years ago 3 minutes, 19 seconds - The basis of upcoming 
Pfizer and Moderna coronavirus vaccines,. How it works? Pluses and minuses. For comparison of 
different ...
Vaccine Adjuvants Market Share, Revenue, Growth Opportunities, Competitive Analysis, and Fore-
cast - Vaccine Adjuvants Market Share, Revenue, Growth Opportunities, Competitive Analysis, 
and Forecast by FutureWise Research 18 views 1 year ago 50 seconds - Vaccine Adjuvants, 
Market Overview: Adjuvants, are substances that strengthen the immune system's defences against 
antigens.
MetaStim® Adjuvant Advantage - MetaStim® Adjuvant Advantage by Boehringer Ingelheim Cattle 
Health 693 views 2 years ago 3 minutes, 1 second - When it comes to disease prevention in cattle, 
optimizing the immunological response to a vaccination, is crucial. The METASTIM ...
What is an Adjuvant? Role of adjuvant in vaccine - What is an Adjuvant? Role of adjuvant in vaccine 
by Doctor_rsc 894 views 2 years ago 2 minutes, 31 seconds - Do you know what enhances the 
potency of vaccines,? An adjuvant, is the one that does this job wonderfully Though not the only ...
Automated Emulsification of Adjuvants and Antigens - Automated Emulsification of Adjuvants and 
Antigens by Omni International 1,827 views 6 years ago 3 minutes - In this protocol, video, we 
introduce a quick and simple method, for creating adjuvant,-immunogen emulsions: bead milling 
with the ...
Immunogen Catabolism
Freund's Adjuvant
Process up to twelve 7ml tubes per cycle
New cancer vaccines and adjuvant to boost immune response - New cancer vaccines and adjuvant 
to boost immune response by CIC bioGUNE 1,258 views 4 years ago 2 minutes, 4 seconds - An 
adjuvant, is a substance that helps stimulate the immune response and, ultimately, makes the 
vaccine, work better. One of the ...
Vaccine Adjuvant Mode of Action | GSK - Vaccine Adjuvant Mode of Action | GSK by RedMed 4,407 
views 2 years ago 5 minutes, 55 seconds - All the videos, songs, images, and graphics used in the 
video belong to their respective owners and I or this channel does not ...
A Scalable Solution for Large Scale Manufacturing of Vaccine Adjuvants and Delivery Systems - 
A Scalable Solution for Large Scale Manufacturing of Vaccine Adjuvants and Delivery Systems 
by Microfluidics International Corporation 332 views 3 years ago 23 minutes - Presented at the 
'Vaccines, Virtual Conference 2020' by Yang Su, Ph.D. (Manager of New Technology and Applications 
at ...
Intro
Outline
Evolution of Vaccines
Vaccines Components
Manufacturing Challenges/Requirements
Case Study 1 - Lipid Nanoparticles for Antigen Delivery
Case Study 2 -Scale Up Vaccine Adjuvant Nanoemulsion Production
Case Study 2 -Scale Up Vaccine Adjuvant Nanoernulsion
Diverse Product Portfolio
Search filters
Keyboard shortcuts
Playback
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Olfaction Signalling | Molecular Events of Olfaction Signalling - Olfaction Signalling | Molecular Events 
of Olfaction Signalling by Hussain Biology 16,628 views 4 years ago 3 minutes, 2 seconds - Olfaction, 
is a chemoreception that forms the sense of smell,. Olfaction, has many purposes, such as the 
detection of hazards, ...
2-Minute Neuroscience: Olfaction - 2-Minute Neuroscience: Olfaction by Neuroscientifically Chal-
lenged 223,349 views 6 years ago 1 minute, 59 seconds - Olfaction, is another word for the sense of 
smell,. In this video, I summarize the process of olfaction, beginning with the olfactory, ...
Olfaction
Olfactory Bulb
The Olfactory Cortex
Olfactory System: Anatomy and Physiology, Pathways, Animation. - Olfactory System: Anatomy and 
Physiology, Pathways, Animation. by Alila Medical Media 354,470 views 3 years ago 4 minutes, 2 
seconds - Physiology of Smell,. Olfaction,: A&P of special senses - sense of smell,; loss of smell, 
- anosmia; clinical significance. Purchase PDF ...
Olfactory System
Olfactory Tracts
Primary Olfactory Cortex
Olfactory Receptors (IB Biology) - Olfactory Receptors (IB Biology) by Alex Lee 12,781 views 7 years 
ago 2 minutes, 49 seconds - Olfactory Receptors, (IB Biology) Table of Contents: 00:00 - Olfactory 
Receptors,.
What are the olfactory receptors, and where are they ...
olfactory - olfactory by AnaTomy AniMation 17,332 views 6 years ago 40 seconds
Taste & Smell: Crash Course Anatomy & Physiology #16 - Taste & Smell: Crash Course Anatomy & 
Physiology #16 by CrashCourse 2,324,802 views 8 years ago 10 minutes, 30 seconds - Hank resists 
the urge to devour a slice of pizza so that he can walk you through the way we experience our major 
special senses.
Introduction: Anosmia
How Smell Works
Olfactory Epithelium
Olfactory Sensory Neurons
Glomerulus
How the Brain Processes Smell
How Taste Works
What Are Taste Buds (Taste Receptor Epithelial Cells)?
Types of Taste Receptor Epithelial Cells: Gustatory and Basal
How Different Tastants are Sensed
Review
Credits
You Use Quantum Physics to Smell - You Use Quantum Physics to Smell by Domain of Science 
196,272 views 6 years ago 9 minutes, 24 seconds - Your nose uses quantum tunnelling to smell,! 
This crazy conclusion comes from the latest interpretations of the evidence about ...
Intro
How Smell Works
Shape Theory
Vibration Theory
Electron Tunneling
chiral molecules
conclusion
How do dogs "see" with their noses? - Alexandra Horowitz - How do dogs "see" with their noses? - 
Alexandra Horowitz by TED-Ed 2,210,030 views 9 years ago 4 minutes, 28 seconds - You may have 
heard the expression that dogs 'see with their noses.' But these creature's amazing nasal architecture 
actually ...
Toll like receptors, PAMPs and PRRs (FL-Immuno/09) - Toll like receptors, PAMPs and PRRs 
(FL-Immuno/09) by Frank Lectures 128,930 views 7 years ago 10 minutes, 49 seconds - The topics 

https://mint.outcastdroids.ai/handbook/journals/docs/browse/Olfactory-Receptors-Methods-And-Protocols.pdf


covered in this video lecture are: Concept of “self” and “non- self” in immunology How innate immune 
system ...
Intro
CONCEPT OF "SELF" AND "NON-SELF"
Pathogen-Associated Molecular Patterns
Pattern Recognition Receptors
TLRs : Toll-Like Receptors
CLRs : C-type Lectin Receptors
SPECIAL SENSORY RECEPTORS & ORGANS PART II  - ANATOMY OF THE EAR, AUDITORY & 
VESTIBULAR PATHWAYS - SPECIAL SENSORY RECEPTORS & ORGANS PART II  - ANATOMY 
OF THE EAR, AUDITORY & VESTIBULAR PATHWAYS by HUMAN ANATOMY LECTURES BY DR. 
BEDA OLABU 5,265 views 1 year ago 42 minutes - HUMANANATOMYLECTURESBYDRBEDAOL.
FUNCTIONS OF THE EAR
ANATOMY OF THE EAR 97
AUDITORY RELAY PATHWAY 106
EQUILIBRIUM RELAY PATHWAY 107
Olfactory receptors | Chapter-10 Neural Control And Coordination | Class -11 | Neet biology - 
Olfactory receptors | Chapter-10 Neural Control And Coordination | Class -11 | Neet biology by 
MAGESH BIOLOGY FOR NEET IN TAMIL 5,500 views 1 year ago 7 minutes, 39 seconds - Digestion 
and Absorption �� Class: 11th �� Subject: Biology �� Chapter: 10 Neural Control And Coordination �� Topic ...
Olfactory: Neuroanatomy Video Lab - Brain Dissections - Olfactory: Neuroanatomy Video Lab - Brain 
Dissections by Eccles Health Sciences Library Digital Publishing 49,607 views 8 years ago 5 minutes, 
39 seconds - Beginning with the location of the sensory cells within the skull the axons are traced 
into the cranial cavity. Demonstration of the ...
MHC Class II molecule : Structure and Role (FL-Immuno/24) - MHC Class II molecule : Structure and 
Role (FL-Immuno/24) by Frank Lectures 72,591 views 6 years ago 4 minutes, 16 seconds - In this 
video lecture we will discuss structure and role of MHC Class II molecules.
Professional Antigen Presenting Cells
Non Professional Antigen Presenting Cells
Role and Importance of Mhc Class Ii Molecules
How do we smell? - Rose Eveleth - How do we smell? - Rose Eveleth by TED-Ed 1,629,449 views 
10 years ago 4 minutes, 20 seconds - An adult human can distinguish up to 10000 odors. You use 
your nose to figure out what to eat, what to buy and even when it's ...
How do we smell
The olfactory epithelium
The olfactory tract
The inability to smell
The ability to taste
Chemosensory System | Olfactory System Structure & Olfaction in Brain - Chemosensory System 
| Olfactory System Structure & Olfaction in Brain by Hussain Biology 19,463 views 6 years ago 3 
minutes, 46 seconds - The Chemosensory System the is the sensory system which detects and 
transduces the signals via chemicals by generating ...
Chemosensory System
Transduction
Structure
Special Senses | The Phototransduction Cascade - Special Senses | The Phototransduction Cascade 
by Ninja Nerd 674,131 views 6 years ago 42 minutes - During this lecture Professor Zach Murphy 
will be teaching you about the photo transduction cascade. We go into great detail on ...
Intro
The Retina
The Photoreceptors
The Cones
The Layers
Retina
Protein Activation
Glutamate
Mammalian Olfactory Receptors Activity Analysis by Luciferase Activity | Protocol Preview - Mam-
malian Olfactory Receptors Activity Analysis by Luciferase Activity | Protocol Preview by JoVE 
(Journal of Visualized Experiments) 36 views 1 year ago 2 minutes, 1 second - High-throughput 



Analysis of Mammalian Olfactory Receptors,: Measurement of Receptor Activation via Luciferase 
Activity - a 2 ...
Olfaction. or the sense of smell - Olfaction. or the sense of smell by Homework Clinic 1,650 views 
2 years ago 2 minutes, 40 seconds - Do you ever wonder how you can distinguish thousands of 
different odors? Olfaction,. or the sense of smell,, is used by all ...
Intro
The nose
The chemical basis
Neurology | Olfactory Nerve: Cranial Nerve I - Neurology | Olfactory Nerve: Cranial Nerve I by Ninja 
Nerd 398,555 views 6 years ago 37 minutes - In this lecture Professor Zach Murphy will teach you 
about the olfactory, nerve (cranial nerve I). We go into great detail on the origin ...
Olfactory Pathway
Cribriform Plate of the Ethmoid Bone
Cranial Nerve One
Olfactory Neurons
Bipolar Neurons
Olfactory Bulb
Glomerulus
Olfactory Tract
Granule Cells
Function of the Granule Cells
Olfactory Tubercle
Lateral Olfactory Striae
Lateral Olfactory Striae
Piriform Cortex
Medial Olfactory Stripe
Anosmia
Causes of Anosmia
Olfactory System: Anatomy and Physiology | Mechanism of olfaction | Olfactory receptor neurons - 
Olfactory System: Anatomy and Physiology | Mechanism of olfaction | Olfactory receptor neurons 
by Animated biology With arpan 6,842 views 5 years ago 18 minutes - This video would answer the 
following questions How does the olfactory, system work? What is the mechanism for olfactory, ...
Introduction
Outline
Olfactory epithelium
Olfactory sensory neurons
Current transduction
Olfactory cortex
Firing rate
Olfactory system
Olfactory system architecture
Dilution
Challenges
Rescale
Timescale
Adaptation
How the olfactory system makes sense of scents - How the olfactory system makes sense of scents 
by Éditions Jean Lenoir 18,116 views 7 years ago 2 minutes, 15 seconds - ... receptors which 
capture odoriferous molecules following a locking key system we have 400 different types of olfactory 
receptors, ...
Smell Receptors - Smell Receptors by Joseph Alexander 37,429 views 14 years ago 1 minute, 
2 seconds - An animation depicting how odorants bind to olfactory receptors, and trigger smell 
signals. Created for Leslie Vosshall, The ...
The Nasal Cavity & Smell Receptors - The Nasal Cavity & Smell Receptors by Educational Videos 
3,418 views 4 years ago 53 seconds – play Short - The smell "Olfactory," receptors, are the fibers 
that lie in the mucosa of nasal cavity for initiating the odor-causing chemical to signal ...
Odorant-induced Responses Recorded From Olfactory Receptor Neurons l Protocol Preview - 
Odorant-induced Responses Recorded From Olfactory Receptor Neurons l Protocol Preview by JoVE 
(Journal of Visualized Experiments) 44 views 1 year ago 2 minutes, 1 second - Odorant-induced 



Responses Recorded from Olfactory Receptor, Neurons using the Suction Pipette Technique, - a 
2 minute ...
Industry Expert Webinar Skin Senses: The Power of Olfactory Receptors - Industry Expert Webinar 
Skin Senses: The Power of Olfactory Receptors by dermalinstituteIDI 479 views 2 years ago 1 hour, 
17 minutes - featuring Tara Vasquez, Global Curriculum Developer and Dr. Jian-Ming Lee, Unilever.
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Olfactory receptor sequence organization - Olfactory receptor sequence organization by Bio peak 31 
views 6 months ago 54 seconds - In this video we have discussed about the sequence organization 
in olfactory receptors, .
Olfaction - structure and function | Processing the Environment | MCAT | Khan Academy - Olfaction - 
structure and function | Processing the Environment | MCAT | Khan Academy by khanacademymed-
icine 387,135 views 10 years ago 12 minutes, 46 seconds - Created by Ronald Sahyouni. Watch the 
next lesson: ...
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How Smell, Taste & Pheromone-Like Chemicals Control You - How Smell, Taste & Pheromone-Like 
Chemicals Control You by Andrew Huberman 224,019 views 2 years ago 1 hour, 59 minutes - This 
episode I explain how we sense chemicals by way of smell,, taste and pheromones. How things 
smell, and taste and bodily ...
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How We Sense Chemicals: Enter Our Nose, Mouth, Eyes, Skin
The Chemicals From Other People’s Tears Lower Testosterone & Libido
SMELL: Sniffing, A Piece of Your Brain In Your Nose, 3 Responses To Smells
Smells & Memory: Why They Are So Powerfully Associated
Pheromone Effects: Spontaneous Miscarriage, Males & Timing Female Puberty
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Protocol 4: Invert Your Sense of Sweet & Sour: Miracle Fruit; Swapping Bitter & Sweet
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"Fine-scale chromatin interaction maps reveal the cis-regulatory landscape of human lincRNA genes". 
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2024
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1962. Some of the first computers that might be called "personal" were early minicomputers such as 
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developer, assembler-linker designer Maurice Vincent Wilkes – microprogramming... 54 KB (5,105 
words) - 15:36, 10 March 2024
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LINC COMPLEX - LINC COMPLEX by Walter Jahn 2,314 views 7 years ago 1 minute, 20 seconds - 
Description.
FRET-Force Biosensors To Measure Mechanical Forces Across Nuclear LINC Complex l Protocol 
Preview - FRET-Force Biosensors To Measure Mechanical Forces Across Nuclear LINC Complex 
l Protocol Preview by JoVE (Journal of Visualized Experiments) 51 views 1 year ago 2 minutes, 
1 second - A Protocol, for Using Förster Resonance Energy Transfer (FRET)-force Biosensors to 
Measure Mechanical Forces across the ...
nuclear import and  export - nuclear import and  export by Kasa 0161 210,356 views 5 years ago 4 
minutes, 22 seconds
Cell Nucleus COMPLETE - Cell Nucleus COMPLETE by The Immunerd 94 views 3 years ago 54 
minutes - ... of different pictures depicting a nuclear pore which every nucleus has tons of these as 
you can see it's very complex, uh there's a ...
Nuclear lamina - Nuclear lamina by Bio peak 8,310 views 1 year ago 1 minute, 34 seconds - In this 
video we have discussed about the nuclear lamina .
Nuclear Mechanotransduction : LINC complex - Nuclear Mechanotransduction : LINC complex by 
Introduction to Mechanobiology 1,176 views 6 years ago 28 minutes - 2. Regional language subtitles 
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How To: Marginal Ridge Heights in Class II Restorations | Tips From Dr Lincoln Harris - How To: 
Marginal Ridge Heights in Class II Restorations | Tips From Dr Lincoln Harris by RipeGlobal 39,899 
views 11 months ago 7 minutes, 1 second - Are you struggling with high marginal ridges in your class 
two restorations? Look no further! In this video, Dr Lincoln Harris shares ...
The World's Fastest Writer @ Spoorthi Pradhata Reddy - The World's Fastest Writer @ Spoorthi 
Pradhata Reddy by Math Genius World Records 30,415,275 views 8 years ago 1 minute, 31 seconds 
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NUCLEAR IMPORT AND EXPORT - NUCLEAR IMPORT AND EXPORT by Neural Academy 75,951 
views 5 years ago 4 minutes, 30 seconds - Some Notes to go with the video (recommended to read 
after the video) Protein sorting between the nucleus and the cytosol is ...
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ON-Lays - basic principles. Webinar - ON-Lays - basic principles. Webinar by BeloGrad academy 
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The Role of Actin in Cell Motility. - The Role of Actin in Cell Motility. by The Science Tutorials Channel 
28,808 views 3 years ago 5 minutes, 14 seconds - Movement! It is essential to the function of animal 
cells. A type of immune cell, these lymphocytes migrate toward inflammatory ...
Importance of Height #3 (blackpill) - Importance of Height #3 (blackpill) by Daemyan  346,853 views 
11 months ago 31 seconds – play Short - redpill #blackpill #heightpill.
Dental Practice Class I Composite Restoration | General Dentist Griya RR - Dental Practice Class I 
Composite Restoration | General Dentist Griya RR by Griya rr 16,826 views 2 years ago 9 minutes, 
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Cell nucleus: structure and function - Cell nucleus: structure and function by Joao's Lab 21,485 views 
1 year ago 9 minutes, 5 seconds - The nucleus is one of the most important organelles found in 
eukaryotic cells. In this video, we will cover the definition, structure ...
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Nuclear Mechanotransduction : LINC Complex in Cell Migration - Nuclear Mechanotransduction : 
LINC Complex in Cell Migration by Introduction to Mechanobiology 655 views 6 years ago 28 minutes 
- 2. Regional language subtitles available for this course To watch the subtitles in regional language: 
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Actin Nucleation by Arp-2/3 Complex - Actin Nucleation by Arp-2/3 Complex by Hussain Biology 
12,999 views 4 years ago 2 minutes, 39 seconds - Arp2/3 complex, is a seven-subunit protein 
complex, that plays a major role in the regulation of the actin cytoskeleton. It is a major ...
Introduction
Structure
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Cell Mechanosensitivity is Enabled by the LINC Nuclear Complex by Gunes Uzer, PD - Cell 
Mechanosensitivity is Enabled by the LINC Nuclear Complex by Gunes Uzer, PD by AlphaMed Press 
268 views 5 years ago 12 minutes, 42 seconds - Stem Cells Young Investigator Award Presentation.
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Cell Nuclei Protein Extraction - Cell Nuclei Protein Extraction by Abnova 21,508 views 13 years ago 
4 minutes, 48 seconds - http://www.abnova.com ) - Nuclear protein fractionation is proposed as a 
method, to be carried out according to the solubility of ...
Ceramic Onlays from Preps, Temporaries and Bonding Protocols - PDP059 - Ceramic Onlays from 
Preps, Temporaries and Bonding Protocols - PDP059 by Jaz Gulati - Protrusive Dental Podcast 
11,684 views 3 years ago 1 hour, 9 minutes - From temporising onlays (I have had my fair share 
of debonds in the past...of the temps thankfully, not the ceramic!) to the full-on ...
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Microarray: Preparation of Lysates from Cultured Cells for ...
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Antibody Methods And Protocols

VHH Antibody Discovery - Next-Generation Therapeutics
HTP Antibody Expression
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About Biointron
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Therapeutic Antibody Purification and Production | Protocol Preview - Therapeutic Antibody Purifica-
tion and Production | Protocol Preview by JoVE (Journal of Visualized Experiments) 765 views 1 year 
ago 2 minutes, 1 second - Laboratory Scale Production and Purification of a Therapeutic Antibody, 
- a 2 minute Preview of the Experimental Protocol, Zehra ...
Immunocytochemistry (ICC) - Video Protocol Series - Immunocytochemistry (ICC) - Video Protocol 
Series by St John's Laboratory Ltd 10,433 views 7 years ago 2 minutes, 48 seconds - Immuno-
cytochemistry (ICC) is a common laboratory technique, that is used to anatomically visualize the 
localization of a specific ...
Antibody Conjugates: What You Need to Know | CST Tech Tips - Antibody Conjugates: What You 
Need to Know | CST Tech Tips by Cell Signaling Technology, Inc. 29,521 views 2 years ago 4 minutes, 
18 seconds - Expand for helpful links. Antibodies, that have been conjugated to labels can aid the 
design of your experiments, but it's important ...
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Better IHC Step 1: Antigen Retrieval - Better IHC Step 1: Antigen Retrieval by Cell Signaling 
Technology, Inc. 14,252 views 4 years ago 2 minutes, 36 seconds - Transcript: It's Friday night, and 
you're staring into a microscope, hoping to see positive results from your immunohistochemistry ...
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Antibody DNA Conjugate Synthesis Protocol | Bioconjugation Methods - Antibody DNA Conjugate 
Synthesis Protocol | Bioconjugation Methods by SciGine 564 views 3 years ago 4 minutes, 43 sec-
onds - Learn how to make an Antibody, DNA Conjugate with this simple protocol, for Bioconjugation. 
We give an overview of all the steps ...
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Western blot protocol video - Western blot protocol video by Abcam 91,495 views 5 years ago 
7 minutes, 53 seconds - Watch our western blot protocol, video that takes you through sample 
preparation, electrophoresis, transfer and detection stages.
ImmunoHistoChemistry (IHC) - Video Protocol Series - ImmunoHistoChemistry (IHC) - Video Pro-
tocol Series by St John's Laboratory Ltd 114,859 views 7 years ago 5 minutes, 53 seconds - 
Immunohistochemistry (IHC) refers to the process of detecting antigens (e.g. proteins) in cells of a 
tissue section by exploiting the ...
Recombinant Antibody Production: Current Methods and a Novel Antibody Generation Platform - 
Recombinant Antibody Production: Current Methods and a Novel Antibody Generation Platform by 
Sino Biological, Inc. 8,515 views 1 year ago 52 minutes - In this talk, Dr. Yuning Chen from Sino 
Biological will review strategies involved in recombinant antibody, production, particularly ...
Monoclonal Antibodies and its Production - Monoclonal Antibodies and its Production by Hussain 
Biology 167,497 views 2 years ago 3 minutes, 32 seconds - A monoclonal antibody, is an antibody, 
made by cloning a unique white blood cell. All subsequent antibodies, derived this way ...
Lecture 6b: Antibody Techniques - Lecture 6b: Antibody Techniques by Annelise Snyder 1,360 views 2 
years ago 28 minutes - UCSD Extension School: Applied Immunology (BIOL-40371) Spring Quarter 
2021 This lecture discusses methods, used to ...
Immunofluorescence - Immunofluorescence by Abnova 264,036 views 13 years ago 3 minutes, 32 
seconds - http://www.abnova.com ) - Immunofluorescence is a technique, to visualize a specific 
protein or antigen in cells or tissue sections ...
Recombinant Antibody Production: Current Methods and a Novel Antibody Generation Platform - 
Recombinant Antibody Production: Current Methods and a Novel Antibody Generation Platform by 
InsideScientific 618 views 1 year ago 1 hour - Antibodies, are bio-macromolecules that bind to their 
corresponding antigens with exceptional specificity and affinity. They are the ...
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Contact Information
What Are the Major Differences between Recombinant Antibodies Expressed by Hek293 Cells and 
Cho Cells
How Do You Choose a Suitable Buffer for Recombinant Antibodies
Do You Have a Favorite Format of Recombinant Antibody and What Format Do You Think Is the Most 
Challenging To Make
Recombinant Antibody Affinity Purification with Protein A or Protein G Protocol - Recombinant 
Antibody Affinity Purification with Protein A or Protein G Protocol by Addgene 1,195 views 5 months 
ago 11 minutes, 20 seconds - Do you really know what's in your protein supernatant? If not, it sounds 
like you're looking to do some Antibody, Purification!
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ogy to Generate Monoclonal Antibodies | Protocol Preview by JoVE (Journal of Visualized Experi-
ments) 3,498 views 1 year ago 2 minutes, 1 second - Generation of Murine Monoclonal Antibodies, 
by Hybridoma Technology - a 2 minute Preview of the Experimental Protocol, ...
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Antibody Phage Display Methods and Protocols Methods in Molecular Biology - Antibody Phage 
Display Methods and Protocols Methods in Molecular Biology by Joseph Hickman 261 views 7 years 
ago 1 minute, 1 second
Antibody-based tools and protocols for characterization of pluripotent stem cells - Antibody-based 
tools and protocols for characterization of pluripotent stem cells by Thermo Fisher Scientific 1,386 
views 9 years ago 23 minutes - Stem cell biology constitutes one of the fastest growing areas in the 
life sciences. Accordingly, there is strong demand for ...
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protocol, refresher? Watch our step-by-step IHC video protocols, to learn ...
Technique Talk: The Basics of Immunohistochemistry - Technique Talk: The Basics of Immunohisto-
chemistry by Sino Biological, Inc. 12,791 views 2 years ago 58 minutes - This Technique, Talk will 
explore the science behind IHC technology and highlight how it has developed over time. Steven 
Hrycaj ...
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Generation of cDNA Libraries

Since its invention and subsequent development nearly 20 years ago, po- merase chain reaction 
(PCR) has been extensively utilized to identify numerous gene probes in vitro and in vivo. However, 
attempts to generate complete and full-length complementary cDNA libraries were, for the most part, 
fruitless and remained elusive until the last decade, when simple and rapid methods were developed. 
With current decoding and potential application of human genome information to genechips, there are 
urgent needs for identification of functional significance of these decoded gene sequences. Inherent in 
bringing these app- cations to fruition is the need to generate a complete and full-length cDNA library 
for potential functional assays of specific gene sequences. Generation of cDNA Libraries: Methods 
and Protocols serves as a laboratory manual on the evolution of generation of cDNA libraries, covering 
both ba- ground information and step-by-step practical laboratory recipes for which p- tocols, reagents, 
operational tips, instrumentation, and other requirements are detailed. The first chapter of the book is 
an overview of the basics of generating cDNA libraries, which include the following: (a) the definition of 
a cDNA library, (b) different kinds of cDNA libraries, (c) differences between methods for cDNA library 
generation using conventional approaches and novel stra- gies, including reverse generation of RNA 
repertoires from cDNA libraries, and (d) the quality of cDNA libraries.

Methods in Molecular Biology: Generation of cDNA libraries: methods and protocols

The numerous vital applications of complementary DNA (cDNA) technology have changed dramatically 
as the technology has advanced over recent years. In cDNA Libraries: Methods and Protocols, 
expert researchers provide current techniques that reflect the latest advances in the construction and 
application of cDNA libraries. The first half of the volume covers improved approaches to some of 



the most basic elements of creating cDNA libraries, while the second half casts a much wider net 
and includes visionary applications of cDNA technology which were either unforeseen or technically 
impractical until recently. Written in the highly successful Methods in Molecular BiologyTM series 
format, chapters include introductions to their respective topics, lists of the necessary materials and 
reagents, step-by-step, readily reproducible laboratory protocols, and key tips on troubleshooting and 
avoiding known pitfalls. Authoritative and cutting-edge, cDNA Libraries: Methods and Protocols serves 
as an ideal guide to all scientists seeking to advance this important technology and provide answers 
to the enduring fundamental questions of biology.

cDNA Libraries

This comprehensive collection of detailed protocols covers all areas of cDNA work, from library 
construction and manipulation to screening and analysis of resulting clones. Great care has been taken 
to combine up-to-date versions of some of the most widely used protocols with some very useful newer 
techniques. The protocols describe methods for cloning difficult-to-obtain ends of cDNAs, methods 
for analyzing cDNA sequence data, and methods for using the wealth of cDNA data emerging from 
the human genome project. Bearing in mind the importance of the library screening method to the 
determination of cloning strategy, the book offers a wide range of approaches to screening cDNA 
libraries.

CDNA Library Protocols. Methods in Molecular Biology

The first libraries of complementary DNA (cDNA) clones were con structed in the mid-to-late 1970s 
using RNA-dependent DNA polymerase (reverse transcriptase) to convert poly A* mRNA into dou-
ble-stranded cDNA suitable for insertion into prokaryotic vectors. Since then cDNA technology has 
become a fundamental tool for the molecular biologist and at the same time some very significant 
advances have occurred in the methods for con structing and screening cDNA libraries. It is not the aim 
of cDNA Library Protocols to give a comprehensive review of all cDNA library-based methodologies; 
instead we present a series of up-to-date protocols that together should give a good grounding of 
proce dures associated with the construction and use of cDNA libraries. In deciding what to include, 
we endeavored to combine up-to-date versions of some of the most widely used protocols with some 
very usefiil newer techniques. cDNA Library Protocols should therefore be especially useful to the 
investigator who is new to the use of cDNA libraries, but should also be of value to the more experienced 
worker. Chapters 1—5 concentrate on cDNA library construction and manipula tion, Chapters 6 and 7 
describe means of cloning difficult-to-obtain ends of cDNAs, Chapters 8-18 give various approaches 
to the screening of cDNA libraries, and the remaining chapters present methods of analysis of cDNA 
clones including details of how to analyze cDNA sequence data and how to make use of the wealth of 
cDNA data emerging from the human genome project.

cDNA Library Protocols

Determination of the protein sequence is as important today as it was a half century ago, even though 
the techniques and purposes have changed over time. Mass spectrometry has continued its recent 
rapid development to find notable application in the characterization of small amounts of protein, for 
example, in the field of proteomics. The “traditional” chemical N-terminal sequencing is still of great 
value in quality assurance of the increasing number of biopharmaceuticals that are to be found in the 
clinic, checking processing events of recombinant proteins, and so on. It is joined in the armory of me- 
ods of protein analysis by such techniques as C-terminal sequencing and amino acid analysis. These 
methods are continually developing. The first edition of Protein Sequencing Protocols was a “snapshot” 
of methods in use in protein biochemistry laboratories at the time, and this, the second edition, is 
likewise. Methods have evolved in the intervening period, and the content of this book has similarly 
changed, the content of some chapters having been superceded and replaced by other approaches. 
Thus, in this edition, there is inclusion of approaches to validation of methods for quality assurance 
work, reflecting the current importance of biopharmaceuticals, and also a guide to further analysis of 
protein sequence information, acknowledging the importance of bioinformatics.

Methods in Molecular Biology: cDNA library protocols

Leading researchers in the biological, chemical, and physical investigation of superantigens describe 
in step-by-step detail their best experimental techniques to assess the physical characteristics and 
biological effects of superantigens. Their protocols range from those for investigating the interactions 



of superantigens with cellular receptors to those for the analysis of their immunological and biological 
effects, including methods for using BIOcore to determine binding kinetics and establishing various 
lymphocyte cell culture systems. There are also accounts of such methods as the RNase protection 
assay, cytokine ELISA, FACS analysis, and cytokine production at the single cell level..

Protein Sequencing Protocols

A collection of cutting-edge techniques for using capillary electrophoresis (CE) to analyze complex 
carbohydrates. These readily reproducible protocols provide methods for sample preparation, analysis 
of mono- and oligosaccharides, glycoproteins, and glycoconjugates. A useful appendix describes 
the structures of the most commonly encountered carbohydrate residues and olgosaccharides from 
mammalian and bacterial origins. Each protocol contains detailed information on reagents, apparatus, 
notes, comments, and tips on procedures.

Superantigen Protocols

This collection of robust, readily reproducible methods for microarray-based studies includes expert 
guidance in the optimal data analysis and informatics. On the methods side are proven techniques for 
monitoring subcellular RNA localization en masse, for mapping chromosomes at the resolution of a 
single gene, and for surveying the steady-state genome-wide distribution of DNA binding proteins in 
vivo. For those workers dealing with massive data sets, the book discusses the methodological aspects 
of data analysis and informatics in the design of microarray experiments, the choice of test statistic, 
and the assessment of observational significance, data reduction, and clustering.

Capillary Electrophoresis of Carbohydrates

A comprehensive collection of readily reproducible techniques for the manipulation of recombinant 
plasmids using the bacterial host E. coli. The authors describe proven methods for cloning DNA 
into plasmid vectors, transforming plasmids into E. coli, and analyzing recombinant clones. They 
also include protocols for the construction and screening of libraries, as well as specific techniques 
for specialized cloning vehicles, such as cosmids, bacterial artificial chromosomes, l vectors, and 
phagemids. Common downstream applications such as mutagenesis of plasmids, recombinant protein 
expression, and the use of reporter genes, are also described.

Functional Genomics

It has become clear that tumors arise from excessive cell proliferation and a c- responding reduction in 
cell death. Tumors result from the successive accumulation of mutations in key regulatory target genes 
over time. During the 1980s, a number of oncogenes were characterized, whereas from the 1990s to the 
present, the emphasis shifted to tumor suppressor genes (TSGs). It has become clear that oncogenes 
and tumor suppressor genes function in the same pathways, providing positive and ne- tive growth 
regulatory activities. The signaling pathways controlled by these genes involve virtually every process in 
cell biology, including nuclear events, cell cycle, cell death, cytoskeletal, cell membrane, angiogenesis, 
and cell adhesion effects. Tumor suppressor genes are mutated in hereditary cancer syndromes, as well 
as somatically in nonhereditary cancers. In their normal state, TSGs control cancer development and p- 
gression, as well as contribute to the sensitivity of cancers to a variety of therapeutics. Understanding 
the classes of TSGs, the biochemical pathways they function in, and how they are regulated provides an 
essential lesson in cancer biology. We cannot hope to advance our current knowledge and to develop 
new and more effective therapies without understanding the relevant pathways and how they influence 
the present approaches to therapy. Moreover, it is important to be able to access the powerful tools 
now available to discover these genes, as well as their links to cell biology and growth control.

E. coli Plasmid Vectors

For decades it has been known that structured conformations are important for the proper functioning 
of most cellular proteins. However, appreciation that protein folding to the functional conformations as 
well as the structural maintenance of protein molecules are very complex processes has only emerged 
during the last ten years. The intimate interplay uncovered by this scientific development led us to realize 
that perturbations of the protein folding process and disturbances of conformational maintenance are 
major disease mechanisms. This development has given rise to the concept of conformational diseases 
and the broader signature of protein folding diseases, comprising diseases in which mutations or 



environmental stresses may result in a partial misfolding that leads then to alternative conformations 
capable of disturbing cellular processes. This may happen by self-association (aggregation), as in prion 
and Alzheimer’s diseases, or by incorporation of alternatively folded subunits into structural entities, as 
in collagen diseases. Another possibility is that folding to the native structure is impaired or abolished, 
resulting in decreased stea- state levels of the correctly folded protein, as is observed in cystic fibrosis 
and 1-antitrypsin deficiency, as well as in many enzyme deficiencies. In addition, deficiencies of proteins 
that are engaged in assisting and supervising protein folding (protein quality control) may impair the 
folding of many other proteins, resulting in pathological phenotypes. Examples of this are the spastic 
paraplegia attributable to mutations in mitochondrial protease/chaperone complexes.

Tumor Suppressor Genes

Directed evolution comprises two distinct steps that are typically applied in an iterative fashion: (1) 
generating molecular diversity and (2) finding among the ensemble of mutant sequences those proteins 
that perform the desired fu- tion according to the specified criteria. In many ways, the second step is the 
most challenging. No matter how cleverly designed or diverse the starting library, without an effective 
screening strategy the ability to isolate useful clones is severely diminished. The best screens are (1) 
high throughput, to increase the likelihood that useful clones will be found; (2) sufficiently sen- tive (i. 
e. , good signal to noise) to allow the isolation of lower activity clones early in evolution; (3) sufficiently 
reproducible to allow one to find small improvements; (4) robust, which means that the signal afforded 
by active clones is not dependent on difficult-to-control environmental variables; and, most importantly, 
(5) sensitive to the desired function. Regarding this last point, almost anyone who has attempted a 
directed evolution experiment has learned firsthand the truth of the dictum “you get what you screen 
for. ” The protocols in Directed Enzyme Evolution describe a series of detailed p- cedures of proven 
utility for directed evolution purposes. The volume begins with several selection strategies for enzyme 
evolution and continues with assay methods that can be used to screen enzyme libraries. Genetic 
selections offer the advantage that functional proteins can be isolated from very large libraries s- ply 
by growing a population of cells under selective conditions.

Protein Misfolding and Disease

Cells respond to environmental cues through a complex and dynamic network of signaling pathways 
that normally maintain a critical balance between cellular proliferation, differentiation, senescence, and 
death. One current research challenge is to identify those aberrations in signal transd- tion that directly 
contribute to a loss of this division-limited equilibrium and the progression to malignant transformation. 
The study of cell-signaling m- ecules in this context is a central component of cancer research. From 
the knowledge of such targets, investigators have been able to productively advance many insightful 
hypotheses about how a particular cancer cell may misinterpret, or respond inappropriately to, growth 
regulatory cues in their environment. Despite these key insights, the rapidly evolving nature of cell 
signaling research in cancer has necessitated a continuous revision of these theoretical constructs and 
the updating of methods used in their study. One contemporary example of the evolution of this field is 
provided by an analysis of the Human Genome Project data, which reveal a previously unsuspected 
diversity in the multigene families encoding for most signaling pathway int- mediates. In assessing the 
usefulness of a particular methodological approach, therefore, we will need to keep in mind that there 
is a premium on those p- tocols that can be easily adapted for the analysis of multiple members within 
a gene family. Cancer Cell Signaling: Methods and Protocols brings together several such methods in 
cell signaling research that are scientifically grounded within the cancer biology field.

Directed Enzyme Evolution

The immune system is a complex network in which different cell types and soluble factors interact 
to efficiently eliminate various kinds of microorganisms as well as aberrant cell clones. The roots of 
immunologic investigations reach far into the past. In 430 BC, Thucydides reported that survivors of 
the plague did not present a second time with similar symptoms. The first report of a successful immu- 
therapy was made by Edward Jenner in 1798 who found a protective effect of cowpox vaccination 
against human pox. Since then, much knowledge has been accumulated; today, investigations of the 
molecular mechanisms of immune regulation are of central research interest. The novel insights into 
gene polymorphisms and gene regulation gathered from this work has improved our knowledge of 
individual immune reactions and risk factors in overcoming infections. Strategies to use the immune 
system for cancer treatment have been propelled by the discovery of divergent immunoregulatory 



cytokines and the introduction of new gene therapy strategies to modify immune responses. Recently, 
the discovery of various dendritic cells has focused attention on these cell types as central elements 
of the immune response and to the possibility of dendritic cell expansion, maturation, and consecutive 
stimulation with immuno- active tumor-specific peptides. Similarly, methods for ex vivo expansion of 
various stem cell-derived cell types have led to an improved therapeutic management of various benign 
and malignant diseases.

Cancer Cell Signaling

Heart disease is the leading cause of death in developed countries. Recent experimental advances 
featuring cellular, molecular, and genetic tools and technologies offer the potential for new therapeutic 
strategies directed toward remediation of inherited and acquired heart diseases. Whether these recent 
basic science advances will ultimately translate to clinical efficacy for patients with heart disease is 
unknown and is important to ascertain. Cardiac Cell and Gene Transfer: Principles, Protocols, and 
Applications is designed to provide the reader with up-to-date coverage of a myriad of specific methodo- 
gies and protocols for gene and cell transfer to the myocardium. Each chapter features a “Notes” 
section that provides useful “how to” problem-solving insights that are often left unstated in standard 
published protocols. Cardiac Cell and Gene Transfer: Principles, Protocols, and Appli- tions addresses 
principles and applications of cell and gene transfer to the heart, including protocols for vector 
production and purification. Detailed step-by-step methods and applications for first/second-generation 
adenoviral vectors, adeno-associated vectors, gutted adenoviral vectors, and lentiviral vectors are 
included. Additionally, detailed methods for cardiac cell grafting and transplantation are provided, 
and these chapters highlight the prospects of cell-based therapies for cardiac repair. The book also 
covers specific in vivo techniques for cardiac gene transfer, and specifies subsequent cellular and 
organ-level physiological assessment techniques and protocols. Accordingly, this book is designed for 
basic science and clinical researchers in the academic, pharmaceutical, and biotechnology sectors of 
the cardiovascular community.

Cytokines and Colony Stimulating Factors

The Plasmodium spp. parasite was identified as the causative agent of malaria in 1880, and the 
mosquito was identified as the vector in 1897. Despite subsequent efforts focused on the epidemiology, 
cell biology, immunology, molecular biology, and clinical manifestations of malaria and the Plasmodium 
parasite, there is still no licensed vaccine for the prevention of malaria. Physical barriers (bed nets, 
window screens) and chemical prevention methods (insecticides and mosquito repellents) intended 
to interfere with the transmission of the disease are not highly effective, and the profile of resistance 
of the parasite to chemoprophylactic and chemotherapeutic agents is increasing. The dawn of the 
new millennium has seen a resurgence of interest in the disease by government and philanthropic 
organizations, but we are still faced with compl- ities of the parasite, the host, and the vector, and 
the interactions among them. Malaria Methods and Protocols offers a comprehensive collection of 
protocols describing conventional and state-of-the-art techniques for the study of malaria, as well as 
associated theory and potential problems, written by experts in the field. The major themes reflected 
here include assessing the risk of infection and severity of disease, laboratory models, diagnosis and 
typing, molecular biology techniques, immunological techniques, cell biology techniques, and field 
applications.

Cardiac Cell and Gene Transfer

The rapid identification and characterization of genes of neurological relevance holds great poten-
tial for offering insight into the diagnosis, management, and und- standing of the pathophysiologic 
mechanisms of neurological diseases. This volume in the Methods in Molecular BiologyTM series 
was conceived to highlight many of the contemporary methodological approaches utilized for the 
characterization of neu- logically relevant gene mutations and their protein products. Although an 
emphasis has been placed upon descriptions of methodologies with a defined clinical utility, it is hoped 
that Neurogenetics: Methods and Protocols will appeal not only to clinical laboratory diagnosticians, but 
also to clinicians, and to biomedical researchers with an interest in advances in disease diagnosis and 
the functional consequences of neu- logically relevant gene mutations. To meet this challenge, more 
than 60 authors graciously accepted my invitation to contribute to the 32 chapters of this book. Through 
their collective commitment and diligence, what has emerged is a comprehensive and timely treatise 
that covers many methodological aspects of mutation detection and screening, including disc- sions 



on quantitative PCR, trinucleotide repeat detection, sequence-based mutation detection, molecular 
detection of imprinted genes, fluorescence in situ hybridization (FISH), in vitro protein expression 
systems, and studies of protein expression and function. I would like to take this opportunity to formally 
thank my colleagues for their effort and dedication to this work.

Malaria Methods and Protocols

The natural, biological, medical, and related sciences would not be what they are today without the 
microscope. After the introduction of the optical microscope, a second breakthrough in morphostruc-
tural surface analysis occurred in the 1940s with the development of the scanning electron microscope 
(SEM), which, instead of light (i. e. , photons) and glass lenses, uses electrons and electromagnetic 
lenses (magnetic coils). Optical and scanning (or transmission) electron microscopes are called 
“far-field microscopes” because of the long distance between the sample and the point at which the 
image is obtained in comparison with the wavelengths of the photons or electrons involved. In this case, 
the image is a diffraction pattern and its resolution is wavelength limited. In 1986, a completely new type 
of microscopy was proposed, which, without the use of lenses, photons, or electrons, directly explores 
the sample surface by means of mechanical scanning, thus opening up unexpected possibilities for 
the morphostructural and mechanical analysis of biological specimens. These new scanning probe 
microscopes are based on the concept of near-field microscopy, which overcomes the problem of the 
limited diffraction-related resolution inherent in conventional microscopes. Located in the immediate 
vicinity of the sample itself (usually within a few nanometers), the probe records the intensity, rather than 
the interference signal, thus significantly improving resolution. Since the most we- known microscopes 
of this type operate using atomic forces, they are frequently referred to as atomic force microscopes 
(AFMs).

Neurogenetics

Annotation This second part in the two-volume work Microarrays details applications and data analysis. 
It includes insight into non-mammalian vertebrate systems, processes and protocols for high quality 
glass-based microarrays. Coverage includes applications in DNA, peptide, antibody and carbohydrate 
microarraying, oligonucleotide microarrays generated from hydrolysis PCR probe sequences, microar-
ray platforms in clinical practice, and screening of cDNA libraries on glass slide microarrays. Authors 
in this volume also discuss protocols for predicting DNA duplex stability on oligonucleotide arrays and 
integrated analysis of microarray results.

Atomic Force Microscopy

The mucins (mucus glycoproteins) have long been a complex corner of glycoprotein biology. While 
dramatic advances in the separation, structural an- ysis, biosynthesis, and degradation have marked 
the progress in general glycop- tein understanding, the mucins have lagged behind. The reasons 
for this lack of progress have always been clear and are only now being resolved. The mucins 
are very large molecules; they are difficult to separate from other molecules present in mucosal 
secretions or membranes; they are often degraded owing to natural protective functions or to isolation 
methodology and their peptide and oligos- charide structures are varied and complex. Understanding 
these molecules has demanded progress in several major areas. Isolation techniques that protect 
the intact mucins and allow dissociation from other adsorbed but discrete molecules needed to be 
developed and accepted by all researchers in the field. Improved methods for the study of very large 
molecules with regard to their aggregation and polymerization were also needed. Structural analysis of 
the peptide domains and the multitude of oligosaccharide chains was required for smaller sample sizes, 
for multiple samples, and in shorter time. In view of these problems it is perhaps not surprising that the 
mucins have remained a dilemma, of obvious biological importance and interest, but very difficult to 
analyze.

Microarrays

A comprehensive treasury of all the key molecular biology methods-ranging from DNA extraction to 
gene localization in situ-needed to function effectively in the modern laboratory. Each of the 120 highly 
successful techniques follows the format of the much acclaimed Methods in Molecular BiologyTM 
series, providing an introduction to the scientific basis of each technique, a complete listing of all the 
necessary materials and reagents, and clear step-by-step instruction to permit error-free execution. 
Included for each technique are notes about pitfalls to avoid, troubleshooting tips, alternate methods, 



and explanations of the reasons for certain steps-all key elements contributing significantly to success 
or failure in the lab. The Nucleic Acid Protocols Handbook constitutes today's most comprehensive 
collection of all the key classic and cutting-edge techniques for the successful isolation, analysis, and 
manipulation of nucleic acids by both experienced researchers and those new to the field.

Glycoprotein Methods and Protocols

This volume presents a comprehensive collection of cuttingedge methods for elucidating the function 
of new genes and altering gene expression. These readily reproducible techniques can be used either 
in transient and stable gene splicing applied to worms, flies, trypanosomes, mammals, and plants, or 
in studying RNA editing mechanisms in a wide range of organisms, including systems that involve the 
conversion of one base to another and insertion/deletion editing. Topics of interest include stable and 
transient RNA interference, gene silencing, RNA editing, bioinformatics, small noncoding RNAs, and 
RNomics. Special attention is given to methods for the identification and characterization of small RNAs 
involved in RNA interference or modification. Readily reproducible protocols for discovering new genes 
or altering gene expression.

The Nucleic Acid Protocols Handbook

Contributors. -- Foreword. -- Preface. -- Getting Started. -- Assessing Available Information. -- Orga-
nizing and Preliminary Planning for Surgical Research -- Writing a Protocol: Animals, Humans, and 
Use of Biologic, Chemical, and Radiologic Agents. -- Grantsmanship. -- Informed Consent and the 
Protection of Human Research Subjects: Historical Perspectives and Guide to Current United States 
Regulations. -- Animal Care and Maintenance. -- Funding Strategies and Agencies: Academic-Industrial 
Relationships; Intellectual Property. -- Statistical Considerations. -- Use of Nonexperimental Studies to 
Evaluate Surgical Procedures and Other Interventions: The Challenge of Risk Adjustment. -- Measuring 
Surgical Outcomes. -- Design of Clinical Trials. -- Using Administrative Data for Clinical Research. -- 
Research in the Intensive Care Unit: Ethical and Methodological Issues. -- Research in the Operating 
Room. -- Effects of Age and Gender. -- Strategies, Principles, and Techniques Using Transgeni ...

RNA Interference, Editing, and Modification

RNA-Binding Proteins—Advances in Research and Application: 2012 Edition is a ScholarlyBrief™ 
that delivers timely, authoritative, comprehensive, and specialized information about RNA-Binding 
Proteins in a concise format. The editors have built RNA-Binding Proteins—Advances in Research 
and Application: 2012 Edition on the vast information databases of ScholarlyNews.™ You can expect 
the information about RNA-Binding Proteins in this eBook to be deeper than what you can access 
anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content of 
RNA-Binding Proteins—Advances in Research and Application: 2012 Edition has been produced by the 
world’s leading scientists, engineers, analysts, research institutions, and companies. All of the content 
is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors at Schol-
arlyEditions™ and available exclusively from us. You now have a source you can cite with authority, 
confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.

METHODS FOR FULL-LENGTH cDNA CLONING

The aim of Plant Virology Protocols is to provide a source of infor- tion to guide the reader through the 
wide range of methods involved in gen- ating transgenic plants that are resistant to plant viruses. To 
this end, we have commissioned a wide-ranging list of chapters that will cover the methods required 
for: plant virus isolation; RNA extraction; cloning coat p- tein genes; introduction of the coat protein 
gene into the plant genome; and testing transgenic plants for resistance. The book then moves on 
to treatments of the mechanisms of resistance, the problems encountered with field testing, and key 
ethical issues surrounding transgenic technology. Although Plant Virology Protocols deals with the 
cloning and expression of the coat protein gene, the techniques described can be equally applied to 
other viral genes and nucleotide sequences, many of which have also been shown to afford protection 
when introduced into plants. The coat protein has, however, been the most widely applied, and as such 
has been selected to illustrate the techniques involved. Plant Virology Protocols has been divided into 
six major sections, c- taining 55 chapters in total.

Surgical Research



Proteins—Advances in Research and Application: 2012 Edition is a ScholarlyEditions™ eBook that 
delivers timely, authoritative, and comprehensive information about Proteins. The editors have built 
Proteins—Advances in Research and Application: 2012 Edition on the vast information databases of 
ScholarlyNews.™ You can expect the information about Proteins in this eBook to be deeper than what 
you can access anywhere else, as well as consistently reliable, authoritative, informed, and relevant. 
The content of Proteins—Advances in Research and Application: 2012 Edition has been produced 
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of the 
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors at 
ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with author-
ity, confidence, and credibility. More information is available at http://www.ScholarlyEditions.com/.

Environmental Health Perspectives

In this incisive, concise overview of this booming field, the editors -- two of the leading figures in the 
field with a proven track record -- combine their expertise to provide an invaluable reference on the 
topic. Following a treatment of transcriptome analysis, the book goes on to discuss replacement and 
mutation analysis, gene silencing and computational analysis. The whole is rounded off with a look 
at emerging technologies. Each chapter is accompanied by a concise overview, helping readers to 
quickly identify topics of interest, while important, carefully selected words and concepts are explained 
in a handy glossary. Equally accessible to both experienced scientists and newcomers to the field.

RNA-Binding Proteins—Advances in Research and Application: 2012 Edition

Until the mid 1980s, the detection and quantification of a specific mRNA was a difficult task, usually 
only undertaken by a skilled molecular biologist. With the advent of PCR, it became possible to amplify 
specific mRNA, after first converting the mRNA to cDNA via reverse transcriptase. The arrival of 
this technique—termed reverse transcription-PCR (RT-PCR)—meant that mRNA suddenly became 
amenable to rapid and sensitive analysis, without the need for advanced training in molecular biology. 
This new accessibility of mRNA, which has been facilitated by the rapid accumulation of sequence data 
for human mRNAs, means that every biomedical researcher can now include measurement of specific 
mRNA expression as a routine component of his/her research plans. In view of the ubiquity of the 
use of standard RT-PCR, the main objective of RT-PCR Protocols is essentially to provide novel, useful 
applications of RT-PCR. These include some useful adaptations and applications that could be relevant 
to the wider research community who are already familiar with the basic RT-PCR protocol. For example, 
a variety of different adaptations are described that have been employed to obtain quantitative data 
from RT-PCR. Quantitative RT-PCR provides the ability to accurately measure changes/imb- ances in 
specific mRNA expression between normal and diseased tissues.

Plant Virology Protocols

Genetic mapping and marker assisted selection (MAS) is considered as one of the major tools in ge-
netic improvement of crop plants in this genomics era. This book describes basics in linkage mapping, 
step-by-step procedure to perform MAS, achievements made so far in different crops, and limitations 
and prospects of MAS in plant breeding. It summarizes all this in a simple but comprehensive mode 
using suitable examples so as to explain the concept and its historical developments. To summarize, 
this book describes technologies for identification of genes of interest through genetic mapping, recaps 
the major applications of MAS to plant breeding; lists examples in which MAS is being applied to various 
breeding programs, and emphasizes the various difficulties that limit the application of MAS in plant 
breeding, providing possible solutions to overcome these difficulties, and finally tries to illustrate the 
future prospects. This book would be a valuable guide to the under-graduates and post-graduates of 
agricultural universities and institutes that are interested and/or involved in genetic improvement of 
crop plants using modern tools. Bibliography listed in this book constitutes two parts: literature cited 
and further reading. Literature cited contains references cited in the text and further information on 
the given concept/technique can be obtained from these references. Further reading provides a list of 
suggested readings for in-depth coverage of the topics.

Proteins—Advances in Research and Application: 2012 Edition

In this new edition, the editors have thoroughly updated and dramatically expanded the number of 
protocols to take advantage of the newest technologies used in all branches of research and clinical 
medicine today. These proven methods include real time PCR, SNP analysis, nested PCR, direct PCR, 



and long range PCR. Among the highlights are chapters on genome profiling by SAGE, differential 
display and chip technologies, the amplification of whole genome DNA by random degenerate oligonu-
cleotide PCR, and the refinement of PCR methods for the analysis of fragmented DNA from fixed 
tissues. Each fully tested protocol is described in step-by-step detail by an established expert in the 
field and includes a background introduction outlining the principle behind the technique, equipment 
and reagent lists, tips on trouble shooting and avoiding known pitfalls, and, where needed, a discussion 
of the interpretation and use of results.

METHOD FOR CONSTRUCTING FULL-LENGTH cDNA LIBRARIES

Several approaches, such as microarray hybridization, have become extremely popular tools for 
specialists in biochemistry and biomedicine, while the potential of many other advantageous techniques 
seems to be underestimated. Written by an international team of authors, this book details the 
current state-of-art in hybridization techniques. Coverage includes experimental protocols along with 
comprehensive and detailed method descriptions.

The Handbook of Plant Functional Genomics

High throughput sequencing (HTS) technologies have conquered the genomics and epigenomics 
worlds. The applications of HTS methods are wide, and can be used to sequence everything from whole 
or partial genomes, transcriptomes, non-coding RNAs, ribosome profiling, to single-cell sequencing. 
Having such diversity of alternatives, there is a demand for information by research scientists without 
experience in HTS that need to choose the most suitable methodology or combination of platforms and 
to define their experimental designs to achieve their specific objectives. Field Guidelines for Genetic 
Experimental Designs in High-Throughput Sequencing aims to collect in a single volume all aspects 
that should be taken into account when HTS technologies are being incorporated into a research project 
and the reasons behind them. Moreover, examples of several successful strategies will be analyzed to 
make the point of the crucial features. This book will be of use to all scientist that are unfamiliar with 
HTS and want to incorporate such technologies to their research.

RT-PCR Protocols
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