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Production of transgenic mice for research purposes at the NIH Transgenic Mouse Development Facility (contract N01-DE-12634) is performed under a royalty-free, nonexclusive, and irrevocable license granted to the United States Government.

For further information, contact:
Carl A. Pinkert, Ph.D.

Professor of Pathology and Laboratory Medicine

University of Rochester School of Medicine and Dentistry

Center for Aging and Developmental Biology

601 Elmwood Avenue, Box 645

Rochester NY  14642-8645

tel:   
716/273-3438

fax:  
716/275-3401

email:
carl_pinkert@urmc.rochester.edu 

1.  SERVICES AND PRIORITIES
The NIH Transgenic Mouse Development Facility (NTMDF) services provide for the production of transgenic mouse models using DNA microinjection.  NTMDF services are available to investigators from NIDCR and NIEHS. 

After receipt of all completed application materials by the NTMDF, the NIH will approve or disapprove projects (assigning prioritization of approved applications).  ALL APPLICATIONS AND MATERIALS WILL BE KEPT STRICTLY CONFIDENTIAL.  THE SUMMARY PAGE IS LIMITED TO NIH & NTMDF REVIEWERS/STAFF FOR EVALUATION PURPOSES.
1a.  NTMDF SERVICES
Introduction
Using DNA construct(s) provided by the investigator, the NTMDF will create founder transgenic mice (on a C57BL/6J x SJL/J F2 hybrid, FVB inbred, ​or C57BL/6 inbred background).

Investigator Responsibilities
In order to provide transgenic mice to the Investigator, a linearized DNA frag​ment for DNA microinjection is required.  A pro​ject requiring a containment level greater than NIH RAC BL2 cannot be accom​mo​dated.  For projects requiring BSL-2 containment, Institutional and UR IBC approvals are necessary prior to project approval.  Additionally, materials to perform DNA integration analysis are also necessary.  Please see the attached DNA Fragment Preparation Guidelines for detailed information.  We do recom​mend appropriate in vitro expression assays prior to sub​mission of each project.

In addition to the DNA construct, an investigator will provide DNA integration analysis reagents - with conditions validated using  mouse genomic DNA.  Specifically, for hybrid projects, one should use B6SJL hybrid mouse genomic DNA.  For inbred projects, one should validate conditions using FVB or C57BL/6 mouse genomic DNA as appropriate.  Preferably, NTMDF personnel will perform PCR analyses to rapidly identify founder transgenic mice, although DNA slot blot analyses remain an alternative method.  Please note: mRNA expression and/or germline transmission of the transgene cannot be guaranteed.
Mice created by the NTMDF may only be used for non-commercial research.  Once transgenic founders are produced and delivered to the Investigator, the Investigator is encouraged to make offspring of the founder(s) available to the scientific community.  Annual updates of citations referencing any transgenic mice produced by this program should be forwarded to the NTMDF.  Any publications arising from the use of these mice, should identify the NTMDF and contract NO1-HD-5-3229 and/or N01-DE-12634.

NTMDF Responsibilities
The NTMDF will microinject at least 175 mouse zygotes with an Investigator’s DNA construct and reimplant surviving eggs into pseudo​pregnant recipient mice.  In our experience, these numbers are sufficient to generate founder transgenic mice (average 3 - 8). 

Using appropriate integration analyses (PCR or DNA slot blot analysis), founder transgenic pups are identified generally within 40-50 days following injection.  The NTMDF will initially analyze up to a maximum of 30 founder pups for transgene integration.  If no mouse is determined to be transgenic, we will analyze any remaining pups.  If no surviving pups are determined to be transgenic, we will reinject an additional 75 zygotes. If 2 or more transgenic mice are produced, they will be shipped to the Investigator within 2 - 3 weeks of analyses in all circumstances.

Cost:  The cost to the Investigator, per gene construct, will be based on expense reimbursement.
1b.  THE UNIVERSITY OF ROCHESTER
UR was awarded the NTMDF program contract in 2001.  However, transgenic mouse production was initiated at UR through a centralized intramural program in 1995 for the efficient production of transgenic animal models for UR investigators.  Genetically engineered mice are produced for investigators, by trained professionals, at high standards of quality, and with good efficiency in terms of resource utilization (costs, space, personnel, etc.).  For the investigator, this approach has meant availability of highly specialized and timely services at reasonable cost.

Only animals from approved sources, known to be free of pathogens based on UR health sur​veil​lance test results, are allowed entry into the UR barrier facility.  All husbandry practices for NTMDF animals involve those of strict barrier maintenance.  Microisolator cages are used, and they are changed only in laminar flow change stations by trained personnel wearing protective garb.  Cages, food, bedding, water bottles, etc., are autoclaved before entrance into the facility.  Personnel working in the barrier facility are not allowed contact with other lab animals or access to other animal areas.


2.  INITIATION OF TRANSGENIC MOUSE DEVELOPMENT SERVICES
Please review the attached materials carefully.  Incomplete applications will not be reviewed.  After your project is approved, you will be requested to submit a DNA construct with appropriate primers or probe(s).  Please contact Dr. C.A. Pinkert or the NTMDF staff if questions arise (see cover page for phone, fax, and E-mail contacts).  To initiate transgenic mouse development services, the following is required:

 1.
A fully completed Project Submission Form (Section 3).

 2.
A fully completed DNA Microinjection Guidelines Form (Section 4a or 4b, as appropriate).

 3.
A fully completed Mouse Shipping Information Form (Section 5).

[4.
A signed and countersigned copy (with original signatures) of the Service Agreement (Section 6) if a copy is not on file.]

Once a project is approved by NIH, the following materials will be requested.  YOU NEED NOT SHIP THESE ITEMS WITH YOUR INITIAL APPLICATION. 

 5.
All necessary reagents (DNA construct and primers/probes described in Section 3 & 4).

[6.
A purchase order from your Institution if payment is not direct billed.]

CONFIDENTIAL 
3.  PROJECT SUBMISSION FORM
NIH Transgenic Mouse Development Facility
DATE: _______________         
NAME:
________________________________________

INSTITUTION:




________________________________________

INVESTIGATOR ADDRESS:


________________________________________

________________________________________

TELEPHONE:




________________________________________

FAX:





________________________________________

E-MAIL:





________________________________________

IACUC PROJECT APPROVAL #:


________________________________________

       Check box if an inbred mouse strain is required (and circle one):     FVB     C57BL/6     either     

CONSTRUCT NAME (12 character limit):

________________________________________

DNA (length;concentration;volume;buffer):

________________________________________

Purification method (NACS, Elutip, Qiagen, Other*):
________________________________________

____________________________________________________________________________________

PROJECT DESCRIPTION (Please include relevant citations.  If necessary, continue on separate page):
__________________________________________________________________________________

PLEASE ATTACH:  1) gel photograph of purified DNA construct (note we will use 100 - 150 ng of construct DNA for the QC analysis), 2) restriction map (including fragment length and 3' & 5' cutters), 3) page 6 or 7 dependent on method of analysis to be used, 4) page 8, mouse shipping information, 5) any relevant citations, and 6) appropriate service agreement.


4a.  GUIDELINES FOR DNA FRAGMENT PREPARATION

AND PROBE SELECTION

From 1 to 5 μg of an isolated DNA fragment are required.  Specification of the exact con​cent​ration and molecular weight of the DNA sample is requested to enable appropriate dilution for injection.

DNA Fragment
The gene or genetic construction of interest should be cloned into an appropriate vector (e.g., plasmid or cosmid); the vector purified (e.g., if a plasmid, by CsCl gradient or by ion exchange column chromatography [e.g., a BRL NACS system, or a Qiagen Column]); the vector digested with appropriate restriction enzyme(s) to remove all or most extraneous (e.g., prokaryotic) sequences; and the linear fragment to be microinjected should then be isolated by gel electrophoresis and concentration/purification (see Molecular Cloning, Sambrook et al., Cold Spring Harbor Press, 1989; Manipulating the Mouse Genome, Hogan et. al.,Cold Spring Harbor Press, 1994; Transgenic Animal Technology: A Laboratory Handbook, Pinkert, Academic Press, 1994).

The fragment can be concentrated using a DNA extraction protocol such as glass bead purification (e.g., Qiagen Qiaex II), or electroelution, ion exchange chromato​graphy, and ethanol precipitation (e.g., NACS or a Schleicher & Shuell Elutip protocols)​​​.  These final steps should provide a purified sample absolutely free of particulate matter.

The fragment may be submitted after ethanol precipitation, in solution – in microinjection-specific TE buffer (10 mM Tris, 0.25 mM EDTA, pH 7.5, DNA concentration in excess of 10 ng/μl).  If the fragment is shipped in TE buffer, it should be packed with freezer packs, wet ice, or in dry ice (dry ice recommended) via overnight mail.

Upon submission of the DNA construct (DNA fragment), NTMDF staff will take an aliquot of the DNA construct and, using gel electrophoresis, confirm its purity and concentration.  If, after running 100 to 150 ng sample of the DNA construct, (a) multiple bands appear, (b) contamination is evident, or (c) there is less than 1 μg of total fragment DNA submitted, all remaining samples of the DNA construct shall be returned to the Investigator with explanation and documentation, and the NTMDF shall not be obligated to proceed further (and the $500 non-refundable enrollment fee will then be forfeited).

PCR
For identification of founder transgenic mice, either PCR or DNA hybridization (e.g., dot blot) analyses will be performed.  If PCR analysis is to be performed, it is requested that the Investigator provide appropriate oligonucleotides, their sequences (so that GC content and presence of potential loop structures can be accounted for in accommodating PCR conditions), and specifications of proven conditions for the reactions. Please fill out required information on page 6, if PCR analysis will be performed.
Hybridization Probe
If a plasmid template is provided for synthesis of a hybridization probe (rather than PCR primers), an appropriate estimate of plasmid and insert size, as well as a general restriction map of the plasmid should be provided to allow linearization of the construct (and excision of the insert from the plasmid) for labeling.  The NTMDF recommends that the Investigator provide 5 - 100 μg of the plasmid containing the gene or other appropriate sequences to serve as a hybridization probe.  The vector/probe should be known not to hybridize to mouse DNA under conditions of reasonable stringency.  Probe-labeling will be routinely performed by the random-prime method unless the PI makes specific requests; the lower limit of target probe size for this method is ~200 bp.  Please fill out required information on page 7, if hybridization analyses will be performed.
Note: normal mouse tissue/DNA samples will be provided to investigators upon request.
CONFIDENTIAL
4b.  PCR Analysis (materials needed if PCR analysis is used)
This method is preferred to maintain the lowest possible costs for the NTMDF program.  If PCR analysis is to be used to identify transgenic mice, we will require appropriate oligonucleotide primers and specification of proven conditions for the reaction.  If needed, we will provide mouse DNA (C57BL/6 x SJL F1 hybrid, C57BL/6, or FVB as appropriate) for evaluating PCR specificity.  Complete the information below and include photographs (originals or discernable copies) of the control reactions.  If the following information is not provided, all materials will be returned to the investigator with explanation and documentation; we will not be obligated to proceed further.
5' primer name (# 12 characters)


__________________________________________

5' primer length (bp), molar conc., total conc.
____________,______________,_______________

3' primer name (# 12 characters)


__________________________________________

3' primer length (bp), molar conc., total conc.
____________,______________,_______________

Length of PCR product (bp):


_______

Amount of each primer per reaction (μl):     5'
_______   3'  _______

Denaturing Temp. (EC):_____     
Denaturing Time:
_____

Annealing Temp. (EC):  _____     
Annealing Time:
_____

Extension Temp. (EC):   _____
Extension Time:
_____

Cycles:
_____

Any additional pertinent information regarding reaction conditions: pH _____, MgCl2 conc. _____, Taq conc. _____, dNTPs _____, KCl conc. _____, other _______________________________________________________

Reaction conditions - all primers must be tested before submission (with controls) as follow:

1.  Normal mouse DNA (designated NM; please use and identify specific strain appropriate to your project)

2.  NM + 0.5 gene copy/cell equivalent of the DNA construct

3.  NM + 1 gene copy/cell equivalent of the DNA construct

4.  NM + 5 (or 10) gene copies/cell equivalent of the DNA construct

5.  1 gene copy/cell equivalent of the DNA construct (no NM DNA)

6.  5 (or 10) gene copies/cell equivalent of the DNA construct (no NM DNA)

7.  Appropriate marker DNA

Marker DNA (lane 7 above):
Type: ________   Concentration: _______   Volume (μl): ________

[Genomic Conversion for DNA copies per cell - 6 x 109 base pairs per diploid genome.]

Reaction Volume (μl):
__________

Amount of mouse DNA per NM reaction (ng):
_______

Amount of DNA used in 1 copy control (pg):
_______

ATTACH AN ORIGINAL PHOTO OR QUALITY COPY OF PCR REACTION RESULTS HERE (or on back).
CONFIDENTIAL
4c.  DNA Slot Blot Analysis (materials needed if DNA Slot Blot analysis is used)
If nucleic acid hybridization is to be used to identify transgenic mice, we will require 1 μg of purified linear probe fragment (the “probe”) containing the gene or other appropriate sequences to serve as a hybridization probe. The probe should be isolated in the same manner as the DNA construct used for microinjection, with the exception that following gel elution, column purification is not required.  The probe must be sufficiently pure to be radiolabeled by standard techniques.  DO NOT SHIP RADIOLABELED PROBES; the NTMDF will perform all labeling.  

The probe should not hybridize to normal mouse DNA under conditions of reasonable stringency.  If needed, we will provide mouse DNA (C57BL/6 x SJL F1 hybrid, C57BL/6 or FVB as needed) to evaluate putative probes.  Our method of analysis does not separate endogenous hybridization signals from transgene signals.  If Southern blot is required to distinguish endogenous genes (normal C57BL/6, SJL, or FVB mouse DNA) from transgenes, the Investigator will be required to perform the analysis after receiving prior written approval (and shipping charges of all materials will be assumed by the Investigator).  Complete the information below (even if the Investigator will perform analysis).  Include photographs of the probe fragment and autoradiographs of the requested control information (originals or discernable copies).  If the following information is not provided, all materials will be returned to the investigator with explanation and documentation; we will not be obligated to proceed further.
Probe name (# 12 characters):

__________________________________________

Probe length (bp):



_______________

Probe stock concentration (ng/μl):

_______________

Method used to purify probe:


_______________

Hybridization buffer (and temperature): 
____________________________________________________
__

Wash protocol:   ____________________________________________________________________________
__

The probe should be dissolved in TE buffer (pH 7.5).  Please include a photograph of the probe fragment on an agarose gel with the appropriate markers (length/quantitative markers).

Samples to run per lane as follow:

1.  Normal mouse DNA (NM; please use and identify specific mouse strain), 5-10μg total.

2.  NM + 0.5 gene copy/cell equivalent of the DNA construct

3.  NM + 1.0 gene copy/cell equivalent of the DNA construct

4.  NM + 5.0 (or 10) gene copies/cell equivalent of the DNA construct

5.  1 gene copy/cell equivalent of the DNA construct (no NM DNA)

6.  5 (or 10) gene copies/cell equivalent of the DNA construct (no NM DNA)

[Genomic Conversion for DNA copies per cell - 6 x 109 base pairs per diploid genome.]

ATTACH AN ORIGINAL GEL PHOTO OR QUALITY COPY OF RESULTS HERE (or on back).
4d. DNA MICROINJECTION: CALCULATING SINGLE GENE COPY/GENOME EQUIVALENT 
For analyses in Sections 5b. and 5c., calculation of copy number controls would be needed.  A simplified calculation to assist you in identifying the amount of construct-specific DNA for your controls follows. Keep in mind that if whole vector (e.g., plasmid) is used to spike normal mouse DNA (NMDNA), that one should use a ratio of construct to vector in the final calculation.

The mouse diploid genome has a mass of  6.42 x 10‑12 g

The amount of NMDNA used in the assay (e.g., PCR or Southern) divided by this number gives the equivalent number of mouse diploid genomes.  If, for example, a PCR assay was set up with 100ng mouse DNA per sample,

100ng  =  1 x 10‑7g

          1 x 10‑7g _________ _                         

6.42 x 10‑12g/diploid genome  =  15,576 diploid genomes

The size of the construct in bp multiplied by 1.07 x 10‑21g/bp = the mass of the construct in grams.

So, the mass of the construct multiplied by the number of diploid genome equivalents = the single gene copy equivalent.  For example, if the construct is 5,000 or 10,000 bp and we are using 100ng of DNA in our PCR, then the mass of the construct is: 

5,000 bp x  (1.07 x 10‑21 g/bp)  =    5.35 x 10‑18 g

10,000bp x (1.07 x 10‑21 g/bp)  =  10.70 x 10‑18 g

Therefore for 100ng (or 1.5576 x 104 genome equivalents), the single gene copy equivalent is:

For  5,000 bp:  (5.35 x 10‑18 g)  x  (1.5576 x 104)  =    8.33 x 10‑14 g  or  0.0833 pg 

For 10,000bp:  (10.7 x 10‑18 g)  x  (1.5576 x 104)  =  16.67 x 10‑14 g  or  0.1667 pg 


Pinkert Lab,  Revised: 6/11/01 CAP
5.  NTMDF Mouse Shipping Information
Animal Facility Name:

NIEHS, South Campus, Bldg 101

Exact Shipping Address:

111 TW Alexander Drive






C Module Loading Dock/Animal Facility






Research Triangle Park, NC 27709

__________________________________

__________________________________

__________________________________

__________________________________

Facility Veterinarian:


Mary Grant, VMD

Veterinarian Telephone #:

919-541-1100

Veterinarian Fax #:


919-541-4636

Veterinarian E-mail address:

grant2@niehs.nih.gov

Facility Contact

(individual to receive mice):

Mr. Fred Mitchell

Facility Telephone #:


919-541-3480

Facility Fax #:


919-541-4088

Facility E-mail address:

mitchel2@niehs.nih.gov

Institutional OLAW Approval #:
A4149-1

Project IACUC Approval #:

_

 [NIH intramural PI’s only - Import Control # not needed at this time, the NTMDF is currently an approved vendor.]

In addition to project approval, many institutional animal care facilities require that all purchases of live animals be approved before a purchase order is issued.  Please contact your animal care facility to determine that all appropriate approvals have been obtained.

Has your purchase order for live mice been reviewed and approved? (Circle one)
 YES     NOT REQUIRED

Has a procedure for the handling and care of these transgenic mice

been internally reviewed and approved? (Circle one)



 YES     NOT REQUIRED

Will UR be able to ship mice directly to your facility? (Circle one)

 
 YES    
 NO
If we cannot ship directly to your facility, explain here (or if additional information is needed please list). Mice can not be shipped to NIEHS until health status has been approved by the veterinarian.

Note: Your attending veterinarian will be contacted; health surveillance and background materials will be forwarded accordingly.  Please provide your animal facility/attending veterinarian with copies of these instructions and procedures.


6.  NTMDF TRANSGENIC MOUSE PRODUCTION SERVICE AGREEMENT
(For United States Federal Government Institutions)

This Agreement is made between The Board of Trustees for the University of Rochester’s NIH Transgenic Mouse Development Facility (herein, “UR”) and __________________________________ (herein, “Institution”) for the purposes of the development of Transgenic Mice for __________________________________ (herein, “Investigator”), who is an employee of the Institution.

I.
The Project
A.
UR responsibilities: UR will use reasonable efforts to create founder Transgenic Mice through microinjection of DNA into C57BL/6 x SJL F2 hybrid (“hybrid”), or either FVB or C57BL/6 inbred (“inbred”) mouse eggs using the DNA construct supplied by Institution.

B.
Institution responsibilities:  Investigator for the Institution agrees to provide the DNA Construct(s), related materials for DNA integration analyses, as well as all disclosures and approvals required under this Agreement.

II.
Disclosure of the DNA Construct(s), Institutional Approvals, Restricted Genetic Materials, and Condition of Genetic Materials
A.
Investigator for the Institution will provide UR with a full written disclosure of the nature of the DNA Construct(s), including restriction maps, and original published references if available.

B.
Investigator for the Institution hereby represents and warrants that the DNA Construct(s) will not produce any infectious condition that may be harmful to animals, humans or the environment and that exper​​i​ment​ation does not require containment conditions greater than those required by NIH RAC BL-2 standards.  PI hereby represents and warrants that the DNA construct(s) or cell line(s) will not produce any infectious condition that may be harmful to other animals, humans or the environment and that experimentation does not require containment conditions greater than those required under NIH RAC BL-2 standards.  For BL-2/BSL-2 projects, Institutional approval will be obtained by the Investigator prior to submission.

C.
UR shall be entitled to: 1) not commence its duties under Section I.A until such time as it receives the written documentation required under Sections II.A. and II.B., and 2) terminate this Agreement and the duties and responsibilities if found that the DNA Construct contains, in whole or in part, a replication competent virus or recombinant DNA requiring containment in excess of NIH RAC BL-2 containment.

III.
Fee, Payment Schedule, Terms and Conditions
A.  The Institution shall pay UR according to finalized contract extension specifications.

B.  Institution shall use the Transgenic Mice provided under this contract solely for purposes of non-com​mer​cial research by the Investigator.  Institution shall not use the Transgenic Mice other than as provided herein and shall not sell, lease, rent, barter away or otherwise transfer the Transgenic Mice or any interest therein, except that Transgenic Mice may be transferred to a third party for purposes of having the third party breed the Transgenic Mice solely for use by Investigator.  However, Transgenic Mice may be provided to other institutions for research purposes; UR will be notified of any such transfers of animals.
IV.
Confidentiality
A.
UR shall hold in confidence the identity and nature of Investigator's projects and shall limit its disclosure of such matters to only those of its employees who will work directly on, and therefore need to know such information to accomplish the Project, provided however, that such confidentiality obligation shall not apply to (i) information which is known to UR on the date hereof or becomes known to UR from a third party; or (ii) information which is required to be disclosed by applicable law or a governmental authority having jurisdiction.

B.
Upon completion or termination of UR's duties and obligations hereunder, UR may retain an appropriate sample of the Institution's provided materials and shall, if requested by Investigator, return any other remaining materials, proprietary information, or DNA constructs supplied by Institution.

V.  Liability
Investigator shall be liable for negligent acts to the extent provided under the Federal Tort Claims Act or other applicable Federal statutes.

VI.
Miscellaneous
A.
Institution hereby agrees that any scientific publications involving Transgenic Mice provided hereunder shall acknowledge the NIH Transgenic Mouse Development Facility (contract # NO1-DE-12634) and UR and Dr. Pinkert as the source of the Transgenic Mice.  Institution agrees to promptly provide copies of all such publications to UR. 

B.
Institution hereby acknowledges that although UR will use all reasonable efforts to produce Transgenic Mice, it is not possible for UR to guarantee the successful production of Transgenic Mice hereunder and that UR has made no representation or warranty herein to that effect.

C.
This Agreement shall be construed, interpreted, and applied in accordance with the laws of (1) the State of New York and (2) regulations of UR.

IN WITNESS WHEREOF, the duly authorized representatives of the parties have executed this Agreement to be effective on the _____ day of _____________, _____ (month, year).

	The Board of Trustees of the University of Rochester, for 

the University of Rochester
By:


__________________

Name:  
__________________

Title:

__________________

Date:

__________________


	
	Institution
By:


____________________

Name:   
____________________

Title:

____________________

Date:

____________________
	
	Investigator
By:


____________________

Name:
    ____________________

Title:

____________________

Date:

____________________
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