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Goals for today’s class!

* Understand the intrinsic cellular response used in genetic
engineering.

« Understand why the mouse is used as a disease model in the
ab.

« Learn how to overexpress a gene in a specific mouse tissue.
* |[dentify how to disrupt an endogenous gene in mice or cells.

« Become familiar with how human cells or tissue are studied In
the lab.

» Learn what type of mice are used to grow human tissue.
« #1 GOAL!! Participate In class, ask questions as we move

through different topics!




How Does One Gene Make a Large Amount of Protein?
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Poll Question 2: Yes or No

Poll Question 1: Yes or No
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Recombination repair DNA breaks by retrieving
sequence information from undamaged DNA
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accidental double-strand break
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Goals for today’s class!

* Understand the intrinsic cellular response used in genetic
engineering.

« Understand why the mouse is used as a disease model in the
ab.

« Learn how to overexpress a gene in a specific mouse tissue.
* |[dentify how to disrupt an endogenous gene in mice or cells.

« Become familiar with how human cells or tissue are studied In
the lab.

* Learn what type of mice are used to grow human tissue.

« #1 GOAL!! Participate In class, ask questions as we move
through different topics!




Are we all just a bag of cells?
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The Lab Mouse Developmental Timeline
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The Mouse Genetic Toolbox

Transgenic Mice

Relatively fast way to generate mice.
Random integration, does not target endogenous gene (generally)
Can be used to overexpress genes or genes that make enzymes in specific tissues.
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Relatively fast way to generate mice.

The Mouse Genetic Toolbox

Transgenic Mice

Random integration, does not target endogenous gene (generally)
Can be used to overexpress genes, examples: Eu-Myc (Lymphoma)
Can be used to drive expression of enzymes utilized in site-specific mutagenesis, examples:

MMTV-Cre, Wnt7a-Cre, B-actin-FIp.
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Goals for today’s class!

* Understand the intrinsic cellular response used in genetic
engineering.

« Understand why the mouse is used as a disease model in the
ab.

« Learn how to overexpress a gene in a specific mouse tissue.
* |[dentify how to disrupt an endogenous gene in mice or cells.

« Become familiar with how human cells or tissue are studied In
the lab.

* Learn what type of mice are used to grow human tissue.
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How Can You as a Researcher Hijack the Cells
Intrinsic Responses to Disrupt a Gene?

(A) NONHOMOLOGOUS END JOINING {B) HOMOLOGOUS RECOMBINATION
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repair?



How Can You as a Researcher Hijack the Cells
Intrinsic Responses to Disrupt a Gene?
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How Do You Get Your Targeting Template Into a Mouse?
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The Mouse Genetic Toolbox

Homologous Recombineering in Mice Using Cre
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The Mouse Genetic Toolbox

Homologous Recombineering in Mice Using Cre

IN SPECIFIC TISSUE {e.g., LIVER)
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Using a Conditional Nf2 knockout to Study Skin Biology
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The Mouse Genetic Toolbox

Homologous Recombineering in Mice
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Goals for today’s class!

* Understand the intrinsic cellular response used in genetic
engineering.

« Understand why the mouse is used as a disease model in the
ab.

« Learn how to overexpress a gene in a specific mouse tissue.

* |[dentify how to disrupt an endogenous gene in mice or cells.

« Become familiar with how human cells or tissue are studied In
the lab.

* Learn what type of mice are used to grow human tissue.

« #1 GOAL!! Participate In class, ask questions as we move
through different topics!




CRISPR/CAS9 the New Flavor on the Block

Cas9is an enzyme
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strand breaks.

Why is it so
popular?
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Recombination repair DNA breaks by retrieving
sequence information from undamaged DNA

(A) NONHOMOLOGOUS END JOINING
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CRISPR/CAS9 the New Flavor on the Block

Cas9is an enzyme
that causes double
strand breaks.

Why is it so
popular?

Fast!

Multiple species.
Easier to generate
guide RNA.
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engineering.
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« Learn how to overexpress a gene in a specific mouse tissue.
* |[dentify how to disrupt an endogenous gene in mice or cells.

« Become familiar with how human cells or tissue are studied In
the lab.

* Learn what type of mice are used to grow human tissue.

« #1 GOAL!! Participate In class, ask questions as we move
through different topics!




What about the bag of cells?
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Clinical Testing Compound Attrition Rates

Oncology All

Preclinical compounds compoun ds
Testing Number Success Number Success

{ entering rate enmtering rate
Phase | 100 100

il ) 6% ) 6%
Phase Il 61 63

1 ) % ) %
Phase lll 17 15

¥ ) 4w ) sex
Registration 7 15

} ) 0% ) %
Approval 5 11

Rates from ten large pharmaceutical companies
In the US and Europe from 1991-2000.

Phase Il, human efficacy assessment, is also
the most expensive.

Sharpless and DePinho, 2006



How do we get a better view of

potential efficacy?

Patient
explants

Site of xenotransplant:

-subcutaneous
-orthotopic

Human tumor cells:

-patient derived cell lines
-target transfected cell lines

-isolated tumor stem cells
-tumor cells created by
stepwise transformation

Cancer Research Reviews

Sausville and Burger, 2006

AR

Nude mice: Foxnl"¥ homozygous
no CD4 or CD8 T cells.

SCID mice: Prkdcscid homozygous
no T or B cells.



How Fast Can we Assess Drug Treatment?
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The Future of Humanized Mice

BLT
Thymus and liver
tissue implanted

under renal capsule

’;q Walsh NC, et al. 2017.
Annu. Rev. Pathol. Mech. Dis.

Cord blood, bone marrow,
or mobilized HSC

12:187-215

Table 1  (Continued)
Pathogen Model Infection route Major findings Reference
WVaricella-zoster virus CB17-sced mice with IP Human-specific pathogen that causes | Reviewed
fetal human chickenpox; when reactivated in in 152
thymus/liver, sensory older individuals, causes shingles.
neurons, or skin Humanized mice have been used to
transplants study viral replicadon in human
grafts and how the virus establishes
latency.
Human T cell leukemia | NOG mice Engraftment of Productve infection for 45 months, 145
virus CD133* human stem rapid expansion of CD4+ T cclls,
cells and HTLV-1-spccific immunc
responscs were observed.
Nipah virus NSG mice Intragraft inoculation Human lung xenograft model that 153
was successfully infected with Nipah
virus, which replicated to high dicrs
in the engrafted lung dssues.
Chlamydia NSG BLT mice Transcervically into UV-killed chlamydia complexed with | 154

the uterus

synthetic adjuvant particles induced
a protectve immune response.
Vaccinated mice had CD47 T cells
producing IFIN+y and decreased
bacterial burdens 4 days
post-rechallenge.

Abbreviations: BL T, bone marrow/liver/thymus; BRG, BALB/c-Rag2™! [L2rg™!!; HSC, hematopoietic stem cell; NK, natural killer; NOG,
NODShi.Cg-Prdc™ [2rg™ €, NSG, NOD.Cg-Prkd:™ [l2rg™'"*; PBSC, peripheral blood stem cell; UV, ultraviolet.

Walsh et al., 2017
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