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Why select ASC among other companies and core facilities?

*Nature Biotechnology:  “CRISPR mouse model boom, rat model renaissance” Nature Biotechnology 34, 893-894, September (2016)  and "Gene editing at CRISPR speed", Nature Biotechnology 32, 

309–312, April (2014).

Comparison 
 
Comparison 
 Methods Technical Analysis

TARGATT™ 

ASC’s Genome Editing Technologies Overview



in vivo models
in vivo Models

Case Studies
 1. Conditional Knockout
Goal: To generate a conditional knockout mouse model with LoxP sequences inserted in intron 1 and downstream of 3’ UTR of 
the desired locus, using CRISPR-Cas9.
How? This conditional knockout mouse model was generated using CRISPR Technology. The mice born from the microinjection 
were screened for the presence of LoxP sites at designated locations using PCR (Figure 1a). The potentially positive animals were 
then confirmed to have the LoxP sequences by sequencing the modified regions in the mouse genomic locus (Figure 1b).

Figure 1a. PCR results of mice born after micro-
injection of the embryos with CRISPR cocktail. 
Two out of twelve mice were identified as found-
ers and showed the expected fragment shifts for 
both 5’  and 3’ LoxP insertions. A LoxP insertion at 
the 5’ site, or intron 1 produced a 513bp PCR 
fragment (blue box; WT: 473bp) and LoxP 
insertion at the 3’-targeting site produced a 
539bp PCR fragment (red box; WT: 499 bp).

Figure 1b. Representative sequence analyses of founder mice confirms LoxP insertion at 5’ and 3’ locations at the desired genome locus.
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Deliverable: 
Founder(s) with desired mutation or genomic modification.  

a final report on the CRISPR project, including the original targeting strategy, microinjection details, and 
genotyping results.
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CRISPR Mouse Model Generation Service 
ASC has generated hundreds of models using CRISPR technology. Our scientists have optimized unique CRIPSR/Cas9 design 
strategies, protocols and validation methods. Take advantage of our precise genome editing technologies, fast turnaround and 
reasonable cost. 

Founder #1 Founder #1Founder #2 Founder #2
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2. Region-Specific Knockout
Goal:  To delete a 587 bp fragment from a specific site in C57Bl/6 mouse genome using CRISPR.
How? The knockout mouse model was generated using an optimized three step procedure: (1) a mixture of active guide RNA 
molecules (gRNAs) and qualified Cas9 mRNA was injected into the cytoplasm of C57BL/6 embryos; (2) The new mice born from the 
microinjection were screened using PCR; (3) the positive animals were confirmed to have deletion by sequencing the modified 
region in the desired mouse locus.

Figure 2.
carrying the ~ 600 bp deletion. The lower band was extracted, purified and 
sequenced. The sequence results showed that the deletion removed the entire 
targeted exon.

3. Constitutive Knockout
Goal:  To generate a constitute knockout (KO) of a gene of interest in C57Bl/6 mouse genome using CRISPR.
How? The knockout mouse model was generated by microinjection of a cocktail of CRISPR elements into cytoplasm of C57BL/6 
mouse embryos. Ten mice born from the microinjection were screened using PCR and sequencing. Four out of the ten mice were 
identified to have a constitutive KO in the gene of interest with a deletion in exons 6 to 8: mice #4,5 and 7 were identified to have 
heterozygous deletion genotype while mouse #10 was a homozygous deletion mutant.

Figure 3a. Genotype screening for 10 mice born after microinjection of a CRISPR 
cocktail designed to generate a constitutive KO mouse model. (a) PCR products for 
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4. Large Fragment Knock-in
Goal: To insert a 2 kb DNA fragment (gene of interest) at a specified locus in the mouse genome using CRISPR/Cas9.
How? An optimized mixture of Cas9 gRNA mRNA and donor vector was microinjected into embryos of C57BL/6 mouse 
background. Using a panel of genotyping primer pairs, three out of 31 pups born after microinjection (#15, 19, and 26) were 
identified as founders (F0), with the gene of interest inserted at the desired locus. 

Figure 4. Agarose gel electrophoresis of PCR amplicons in F0 mice (#15, 19, and 26) 
with site-specific gene knock-in. The left part of the gel shows the 5’ junction 
fragment (2,191 bp), and the right part of the gel shows the 3’ junction fragment 

Figure 3b. Sequence 
alignment for mouse #10 
(bottom) showing 
deletion in gene of 
interest when compared 
to wild type (top)
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TARGATT™
Fast! Knock-in Mice
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Figure 1a. Left: H11;C57BL/6 mice used for donor embryos.
Center: Site-specific gene knockin founders.
Right: Germline transmission in F1 mouse.  
Ref: Guenther et al., “A molecular basis for blond hair color in 
Europeans”, Nature Genetics, doi:10.1038/ng.2991.

Figure 1b. Twenty-three pups were born from 
one microinjection experiment. *Two positive 
founders were identified by using PCR primers 
(PCR1, 2, 3, 4, 5). To confirm the insertion is site 
specific at H11.  

More sample studies are available upon 
request.

Fast & Site-Specific Knock-in Mouse Service
With our proprietary technology we will generate your site-specific (Rosa26 or H11) knock-in mouse in as fast as 3 months. 
Reliable: Any gene of interest can be specifically inserted at a defined, transcriptionally active locus. We guarantee 
transgene expression without any interruption in internal gene expression. 

Case Studies
1. Site-specific knock-in of a coat color gene in mice
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Deliverable: 
Founders with desired mutation or genomic modification.  

a final report on the TARGATT™ project, including the original targeting strategy, microinjection details, 
and genotyping results.
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2. TARGATTTM Large Fragment Knock-in 
Goal: To insert a large (8.5kb) DNA fragment into the H11 safe harbor locus in FVB mice using TARGATT™ integrase based 
technology.

Step 1. Purchase Plasmids from ASC
TARGATT™ Plasmids
AST-3042  TARGATT™ 2 (CAG + Poly A) 
AST-3043  TARGATT™ 3 (no promoter + MCS)
AST-3050  TARGATT™ 6.1 (CAG-L4SL-MCS-PolyA)
AST-3047  TARGATT™ 7 (PGK-MCS-PolyA)
AST-3048  TARGATT™ 8 (PCA-MCS-PolyA)
AST-3051  TARGATT™ 9 .1 (PCA-L4SL-MCS-PolyA)

Step 2. Purchase attP mice from Charles 
River
TARGATT™ Mouse  (Charles River)
STRAIN CODE  #537 (FVB), #549 (C57BL/6)
Ordering: 1.800.LABRATS

Step 3. Purchase Transgenic Kits from ASC 
for injection
TARGATT™ Transgenic Kit
AST-1003  Transgenic Kit  (5 rounds of microinjections)         
AST-1004  Transgenic Kit  (2 rounds of microinjections)

Step 4. Confirm sequence with 
Genotyping Kit

Site-Specific!

Fast! Knockin!

AST-2005  H11 Mouse Genotyping Kit             
AST-2006  Rosa26 Mouse Genotyping Kit  

Fast & Site-Specific Knock-in Mouse Do-it-yourself Products
Using our novel TARGATT™ system, a gene of interest can be inserted at a well-characterized, transcriptionally active locus in the 
mouse genome with guaranteed transgene expression. Make your own TARGATT™ knock-in mouse by purchasing the TARGATT™ 
Mouse from Charles River, available in FVB and C57BL/6 backgrounds. Essential components, including TARGATT™ Plasmids and 
Transgenic kits, are available directly from us. 

Ask us for a list of core facilities currently using this system, including UCSF, NIH, Max Planck, Harvard, Columbia and more!

M     1        2   3   4      5     M

-- M

Figure 2b. Genotyping of gene A founder 
1614#1 (a) PCRs 1 to 5 as described in Method 
(Lanes 1 to 5); (b) 100bp ladder DNA marker 
used in lanes M. 

Figure 2a. Transgene integration and genotyping scheme for gene A transgenic Model. 
Upper panel: genomic sequence with H11P3 landing pad; lower panel: founder with 
gene A transgene inserted at the 1, 3-attP site

FAQ for TARGATT™ System (Selected)
1. Can I create models to over-express a gene of interest?
Yes, TARGATT™ system is ideal for gene over-expression. Different promoters, e.g., tissue-specific promoters or ubiquitous promoters, and inducible systems (Tet 
On/Off, loxP-stop-loxP) can be used for tissue-specific, ubiquitous, or inducible gene expression.

2.  Can I use TARGATT™ system to create transgenic mice with tissue-specific gene expression?
Yes, TARGATT™ system can be used to generate tissue-specific transgenic mouse models. Just use a tissue-specific promoter to drive the transgene expression. 
Alternatively, a loxP-stop-loxP cassette can be placed between a ubiquitous promoter and the transgene. Upon crossing with tissue-specific Cre mice, the 
transgene will be expressed in that particular tissue.

3. What promoters are used to drive gene expression?
Any defined promoters provided by the customer or published in the literature can be used.

4. Can I integrate a reporter gene? What kind of reporter genes do you recommend?
Yes, you can express any reporter genes such as GFP, DsRed, mCherry, LacZ , Luciferase, etc.

5. What is the maximum size of a gene you can insert? Will the efficiency of your system be affected if the gene is too large?
To date, the largest DNA fragment we have inserted 22 kb. Insertion efficiency appears to decrease with increasing DNA fragment size. Larger fragments (>10 kb)  
require additional embryo injections to obtain positive animals.

GFP
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Deliverables

                                                                                                             
  

Bacterial Artificial Chromosome (BAC) Knock-in Mouse/Rat Models

Case Study
 1. Reporter Gene Insertion
Goal: 
How? 

Figure 1. 

GOI 5’ arm GOI 3’ arm

(a)

(b)

TARGATT™
Fast! Knock-in Rat

Fast & Site-Specific Knock-in Rat Service

Deliverables

                                                                                                             
  

F0



Deliverable: 

Step: 
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CRISPR Rat Model Generation Service

Case Studies
 1. Constitutive Knockout
Goal: 

How? 

2. Point Mutation
Goal: 

How? 

** **
Figure 1. 

*

(a)

Figure 2. 

(b)
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Products for CDX/PDX Model Research 

Figure 1.

Figure 2.

ASC's ready-to-use bioluminescent cell lines provides users with:

in vivo

Custom autobioluminescent cell line development

in vivo Models


