Say hello to immersive 3D learning!

Savvas & Labster

Immersive 3D virtual labs.
Virtually incredible!
Miller & Levine Biology integrates
award-winning Labster immersive
lab simulations for radically
interactive, first-hand learning
experiences. Students can run
experiments, test ideas, and
communicate scientific findings from
a world-class virtual laboratory.

Aligned to
Miller & Levine
Biology.
Our exclusive
partnership
enables us to
offer Labster
simulations at a
substantial savings.
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UPGRADE OPTIONS
Get 2 Labster virtual labs with the Miller & Levine Biology digital
curriculum. Add more Labster simulations with these convenient packages.

Value Package (4 virtual labs)
9781418278397

1-year license

Premium Package (13 virtual labs)
9781418278403

1-year license

9781418323240

2-year license

9781418323257

3-year license

9781418323264

4-year license

9781418323271

5-year license

9781418323288

6-year license

Ultra Package (23 virtual labs)
9781418278410

1-year license

9781418323295

2-year license

9781418323301

3-year license

9781418323318

4-year license

9781418323325

5-year license

9781418323332

6-year license

Contact your Savvas Representative for
pricing options: Savvas.com/find-my-rep

The 2 labs included at no charge:
These two Labster simulations come with the Miller & Levine Biology digital
program. Add convenient Labster packages for additional virtual labs.
CSI – Crime Scene Investigation Lab

Eutrophication Lab

1. Eutrophication Lab |

Correlates with Chapter 4

A massive fish kill mystery calls for an environmental investigation. Students will study the concept of eutrophication and
harmful algal bloom. They will use microscopy to analyze the biological matter in the water and spectrophotometry to study
dissolved nitrogen levels.
Students will explore:
• The nitrogen cycle and its importance for living beings
• The concept of eutrophication and harmful algal bloom, and the impact that it has on the ecosystem
• Nitrogen levels in the water sample
• The importance of sampling from different locations to get representative data

2. Polymerase Chain Reaction Lab |

Correlates with Chapter 13

Your students will collect blood samples and perform a DNA analysis. A PCR kit, purified DNA from the crime scene, and
a full lab help them identify the murderer. A 3D animation shows the Polymerase Chain Reaction at the molecular level,
illustrating DNA structure and replication.
Students will explore:
• The function of DNA polymerase in DNA replication and synthesis
• The Polymerase Chain Reaction (PCR) technique using DNA from a blood sample
• The Gel Electrophoresis technique that separates DNA according to its size
• The unique signature of the human genome and the use of Tandem Repeated Region (TRR) in DNA profiling
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Value Package

Add 4 virtual labs
at our lowest rate
Introductory Simulation Lab

4
Additional
Labs
Fully
equipped,
interactive
labs.

Marine Biology Lab

Cellular Respiration Lab

Evolution Lab
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The 4 labs included in the Value Package:
1. Introductory Simulation Lab |

Correlates with Chapter/Lesson: 2.4

Learn about lab safety, scientific methods, diffusion and osmosis, acids, bases and how to prepare buffers.
Students will explore:
• The basics of safety in the laboratory
• The pH of strong acids, weak acids, strong bases, and weak bases
• How acid dissociates in water
• The principle of diffusion and osmosis
• The different blood type groups and how to perform blood type test

2. Marine Biology Lab |

Correlates with Chapter/Lesson: 4.3

Students investigate a massive fish kill by collecting water and fish samples. They perform the necropsy of the fish. The
dissection leads students to use UV-spectrophotometry to analyze the dissolved oxygen in the water sample. Will your
students be able to solve the mystery of the massive fish kill?
Students will explore:
• The basic concepts of sample collection
• Fish necropsy and diagnostic information
• The trophic levels, trophic pyramids, and the energy flow in an ecosystem
• The difference between heterotroph and autotroph organisms
• The dissolved oxygen level in a water sample using a spectrophotometer
• The calibration curve, linear regression, and extrapolation

3. Cellular Respiration Lab |

Correlates with Chapter/Lesson: 10.2

Help local basketball players understand how the food they eat gets converted to energy through cellular respiration.
Use a mouse model to find out how exercise intensity affects oxygen and glucose consumption.
Students will explore:
• An integrated view of the cellular respiration process
• The use of animal models in experimentation
• The role of glycolysis, the Krebs cycle and the electron transport chain in generating ATP
• A simple overview of the Krebs or Citric Acid cycle
• Analysis of blood glucose and lactic acid concentrations of athletes before and after exercise
• The relationship between the cell, mitochondria and cellular respiration

4. Evolution Lab |

Correlates with Chapter/Lesson: 19.2

Dive into the evolution of whales: from a sequence of nucleotides to a 30-meter long blue whale. Follow the path of a gene
from a rare mutation to being stuck in a population through natural disasters and competition.
Students will explore:
• How populations evolve by adapting to their environment
• The basic mechanisms of evolution
• Evolution as the foundation of biology and show evidence for it
• DNA sequencing and phylogenetic trees to identify an unknown creature
• Common misconceptions about the theory of evolution
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Premium Package

Unlimited access
to 13 virtual labs
Carbohydrates Lab

Value
Package + 9
More Labs

Engage
students in
problembased
learning.

Microscopy Lab

Electron Transport Chain Lab

Mitosis Lab

Pigment Extraction Lab
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The 9 additional labs included in the Premium Package:
1. Carbohydrates Lab |

Correlates with Chapter/Lesson: 2.3

How are carbohydrates digested and used by the body as an energy source? Students use the in-lab molecule visualizer to
study the chemical structure of sugars and learn the basics of molecule structures and chemical formulas. They will use their
new carbohydrates knowledge to figure out which foods cause a spike in blood glucose levels.
Students will explore:
• The molecular structure of sugars and polysaccharides
• Digestion and the complexity of the human body
• Different foods and measure their impact on the blood sugar level

2. Microscopy Lab |

Correlates with Chapter/Lesson: 8.4

In the Microscopy lab, students examine a chicken intestine sample that is infected with a retrovirus and observe how the
virus infects the lymphocytes and how it inhibits inflammation. The retrovirus can be further developed as medicine for
coeliac disease.
Students will explore:
• Different microscopy techniques and their limitations
• Various cell types and cellular structures
• Coeliac disease and intestinal inflammation
• Staining techniques

3. Pigment Extraction Lab |

Correlates with Chapter/Lesson 9.3

Extract pigments using different solvents and measure their absorbance spectra to help a group of engineers figure out if a
mysterious dark algae is able to absorb green light. Students will help create a sustainable plan for energy production that
will use sunlight, heat from a coal power plant, and nutrients from a fish farm.
Students will explore:
• The importance and uses of photosynthesis
• The properties of light and why pigments are colorful
• Analysis of the absorbance spectra and chemical properties of pigments

4. Electron Transport Chain Lab |

Correlates with Chapter/Lesson 9.3

Help a group of engineers figure out if a mysterious dark alga is able to do photosynthesis using green light, and measure
this process with the Hill reaction. If it is, students will help create a sustainable plan that will use sunlight and pollution
sources for biofuel production.
Students will explore:
• The importance and uses of photosynthesis
• The photolysis of water and electron transport
• Properties of light and why pigments are colorful
• Understand how to measure the redox potential of the electron transport chain

5. Mitosis Lab |

Correlates with Chapter/Lesson: 12.4

Students perform a series of microscope examinations, light and fluorescent, to understand the stages of the cell cycle using
mammalian cells and onion root tip cells. What does the cell need to divide correctly? Students test the effect of taxol on
mammalian cells and how this plant poison impacts cell division.
Students will explore:
• Basic concepts about eukaryotic cells
• The cell cycle´s different stages: interphase (G1, S, and G2) and mitosis
• Microscopy techniques to observe the phases of the mitosis and understand their main characteristics
• The cell cycle checkpoints and the molecules that control them (cyclins and cyclin-dependent kinases)
• The main differences between mitosis and meiosis
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Premium Package
Value
Package + 9
More Labs

Protein Synthesis Lab

Take
learning to
the molecular
level.

Medical Genetics Lab

Bacterial Isolation Lab

Meiosis Lab
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The 9 additional labs included in the Premium Package: continued
6. Protein Synthesis Lab |

Correlates with Chapter/Lesson: 14.2

In the Protein Synthesis lab, students use mass spectrometry and investigate if there are any athletes who are using rhEPO as
a doping substance in a large bicycle race. Animated videos help students learn the basics of the mass spectrometer.
Students will explore:
• The translation process from mRNA to amino acid
• The post-translational modification
• The protein synthesis processing in the ribosome
• The primary, secondary, tertiary, and quaternary structures of protein
• The basic principles of mass spectrometry (MALDI-TOF)

7. Medical Genetics Lab |

Correlates with Chapter/Lesson: 16.2

Students learn about Mendelian genetics, linkage analysis, and finding the defected gene in a family with hereditary breast
cancer. In the lab students will be able to determine which gene is linked to hereditary breast cancer in the selected family.
Students will explore:
• Mendelian genetics and know how to perform linkage analysis
• PCR and gel electrophoresis
• The basics of breast cancer, tumor suppressor, oncogenes, and BRCA1/2
• The genetic event underlying breast cancer

8. Bacterial Isolation Lab |

Correlates with Chapter/Lesson: 21.2

In the Bacterial Isolation simulation, students investigate the cause of a contamination of poultry meat by a dangerous
bacteria strain that is resistant to common antibiotics. After taking samples from the chicken farm, they will work in the virtual
laboratory to isolate single colonies of the deadly bacteria and report on which strains are resistant to ampicillin.
Students will explore:
• The importance of bacterial growth for the investigation of pathological microorganisms
• Aseptic techniques
• The concept of a single colony
• Plate-streaking techniques
• Selective media for isolation purposes

9. Meiosis Lab |

Correlates with Chapter/Lesson: 27.3

In the Meiosis lab, students identify the main characteristics of male and female gametes: the sperm and ovum. They learn
how in vitro fertilization is performed. Prior to embryo implantation, students perform a diagnostic test to ensure the embryo
has no chromosomal abnormality.
Students will explore:
• Assisted reproduction technology
• The basic principle of meiosis
• The phases of meiosis and understand their main characteristics
• The main differences between mitosis and meiosis
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Ultra Package

Full access to
all 23 virtual labs
Fermentation Lab

Premium
Package + 10
More Labs
Replace or
supplement
hands-on
labs.

Mendelian Inheritance Lab

Gene Regulation Lab

Gene Expression Lab
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RNA Extraction Lab

The 10 additional labs included in the Ultra Package:
1. Fermentation Lab |

Correlates with Chapter/Lesson: 10.3

Students will set up fermentation of a second-generation bioethanol production plant that converts waste into bioethanol.
Their task is to develop a process for efficient bioethanol production. Students prepare a yeast inoculum before
performing their first fermentation. Using mathematical simulation and data analysis, they see how different parameters
affect the rate of fermentation.
Students will explore:
• Cell growth, goals of fermentation, and application to the real world
• The function and various parts of the bioreactor and auxiliary equipment
• Microbial growth kinetics with examples of batch and chemostat fermentations
• How parameters such as pH, temperature, aeration, and agitation affect fermentation
• Virtual fermentations to identify optimal process conditions

2. Mendelian Inheritance Lab |

Correlates with Chapter/Lesson: 12.3

In the Mendelian Inheritance lab, students learn Mendel’s postulates to determine how characteristics are passed on from
one generation to the next. They will also learn what inheritance looks like on a molecular level to determine if their patient’s
children will inherit color blindness.
Students will explore:
• How traits are passed on from parents to their offspring and what causes variation between siblings
• Mendel’s Laws of Inheritance in color deficiency
• The phenotypes of offspring with given genotypes using genetic crosses
• Dominant and recessive alleles and how they play a part in an individual’s biological make up

3. Gene Expression Unit Lab |

Correlates with Chapter/Lesson: 14.1

Discover Next Generation Sequencing by analyzing the mRNA from pig tissues and identify a new gene linked to
obesity. Confirm results using qPCR to analyze the expression levels of the gene!
Students will explore:
• How to prepare samples for Next Generation Sequencing
• The principles behind the Next Generation Sequencing technique
• A qPCR experiment with the proper controls

4. Gene Regulation Lab |

Correlates with Chapter/Lesson: 14.3

Based on the 2012 Nobel Prize in Physiology case study! In this lab, students learn about gene expression regulation and its
real-life application to help a blind child. They prepare induced pluripotency stem (iPS) cells that will then be differentiated
to retinal-pigmented epithelial cells for transplantation.
Students will explore:
• How gene expression can be regulated
• The different levels of gene regulation (mRNA, protein, and epigenetics level)
• mRNA levels (RTPCR), protein expression (Western blot), and methylation levels (DNA sequencing)
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Ultra Package
Premium
Package + 10
More Labs

Cytogenetics Lab

From
cloning
to DNA
sequencing.

Next Generation Sequencing Lab

Molecular Cloning Lab

Animal Genetics Lab
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The 10 additional labs included in the Ultra Package: continued
5. Cytogenetics Lab |

Correlates with Chapter/Lesson: 15.3

Help a mother-to-be who is extremely worried about the fate of her baby. Students will diagnose the condition of the fetus
using a cytogenetics-based approach.
Students will explore:
• Medical genetic counseling, especially in the case of prenatal diagnostics
• An array-based Comparative Genome Hybridization (array CGH)
• Karyotype analysis

6. Next Generation Sequencing Lab |

Correlates with Chapter/Lesson: 15.3

Students obtain a hair sample from an ancient man from Greenland, extract his DNA, and perform DNA sequencing. They
will use SNP (Single Nucleotide Polymorphism) analysis to correlate the result with physical appearance such as hair baldness
and earwax thickness. By looking at the SNP result, students learn how to reconstruct the physical appearance of the ancient
man from Greenland.
Students will explore:
• The different steps in sample preparation, cluster generation, sequencing, and data processing
• The characteristics of ancient DNA
• How Single Nucleotide Polymorphism (SNP) can be tightly correlated to a specific physical feature

7. Molecular Cloning Lab |

Correlates with Chapter/Lesson: 16.2

Students assemble an expression vector containing TetOff regulator, RAD52, and GFP. The aim is to control the expression
level of RAD52 with Doxycycline and to monitor the expression level by observing the GFP signal. This lab will give students
an overview of the molecular cloning techniques and the reporter gene, and they will learn all about DNA damage and the
DNA repair system.
Students will explore:
• Molecular cloning techniques: DNA extraction and preparation, ligation, transformation, plate streaking,
and antibiotic selection
• Inducible gene expression regulation (TetOff system)
• The use of GFP as a reporter gene
• DNA damage and DNA repair system

8. RNA Extraction Lab |

Correlates with Chapter/Lesson: 16.2

Learn how to extract RNA from pig fat tissue samples and how to purify messenger RNA using magnetic beads.
Students will explore:
• How to extract the total RNA from a cell
• How to separate mRNA molecules specifically from the rest of the RNA

9. Animal Genetics Lab |

Correlates with Chapter/Lesson: 16.3

In the Animal Genetics simulation, students learn about Mendelian inheritance and how a mutation in the DNA can give rise
to an altered phenotype. They will use PCR and gel electrophoresis to perform genotyping in order to discover the gene
causing double muscling in cattle.
Students will explore:
• Hereditary traits and the modes of inheritance
• A pedigree analysis based on observed phenotypes
• The genome scanning method to identify candidate genes
• The causative gene using various methods
• DNA testing
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Ultra Package
Premium
Package + 10
More Labs
The 10 additional labs included
in the Ultra Package: continued
Genetically Engineered Machine Lab

10. Genetically Engineered Machine Lab |

Correlates with Chapter/Lesson: 16.4

The International Genetically Engineered Machine (iGEM) competition is a worldwide synthetic biology competition. In the
Genetically Engineered Machine lab, students will join an iGEM team to design a biosensor that can sense biofilm forming
bacteria. They will combine two BioBrick parts and transform bacteria with the gene construct to create a novel synthetic
organism that can be used as a biosensor.
Students will explore:
• How BioBricks can be assembled using restriction enzymes
• How to transform a gene construct into bacteria cells
• Different restriction enzymes and clone a new device

Ultra Package: All Biology Content Strands
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• Biochemistry

• Evolution and Life Diversity

• Biotechnology

• Genetics

• Cellular and Molecular Biology

• Microbiology

• Ecology

• Physiology

Award-winning virtual labs
Seamless integration on

SavvasRealize.com
• Immersive, Interactive Learning
• Life-like 3D Animations
• Gamified Missions and Storytelling
• Real-Life, Open-Ended Cases
• No Expensive Lab Equipment
• Eliminates All Safety Issues

Used by
world-leading
learning
institutions,
including:
• Stanford
• Harvard Medical
School
• Massachusetts
Institute
of Technology
• University of
California
Berkeley
• Gwinnett Technical
College
• Trinity College
• University of New
England
• University of
Copenhagen
• Royal Society of
Biology
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Ignite
Curiosity

Labster Virtual Simulations Aligned to
Promote
Understanding

Inspire
Learning

Virtual labs for
a world of learning
Labster enables all students to conduct scientific experiments, redo labs, and work
at their own pace—all while using the latest scientific equipment. Students explore
microscopy, genetics, and life sciences. They experience what it’s like to be a lab
technician in a variety of careers. See life in a whole new way.

Savvas.com/MillerLevine
Sign up for a demo account at:

SavvasRealize.com

Answer your questions, set up a
personal walkthrough, and learn
about additional support.

Email: INTLCS@Savvas.com

Join the Conversation
@SavvasLearning

International.Savvas.com
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Get Fresh Ideas for Teaching
Blog.Savvas.com
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Contact Your
Savvas Representative

