

UNIVERSITY OF COLORADO HEALTH SCIENCES CENTER

STANDARDIZED PROTOCOL FOR PRODUCTION OF MONOCLONAL ANTIBODIES IN MICE 
Complete this form only if monoclonal antibodies will be produced in mice (mouse immunization to produce antibody-producing spleen cells with or without subsequent hybridoma tumor ascites production) and all animal manipulations (mouse injections, blood collections, animal euthanasia, spleen collection, evaluation for ascites, and ascites fluid collection) will be performed by trained research personnel according to the standard procedures detailed in this form.  
Please complete all the sections which are presented in green. Please change information in Blue if different.  
SECTION A - ADMINISTRATIVE INFORMATION

1) PRINCIPAL INVESTIGATOR (PI) NAME:        
a. DEPARTMENT:      
b. CONTACT INFORMATION  FOR PI: TELEPHONE:      
MAIL BOX:      
EMAIL:      
c. PROTOCOL AFFILIATIONS:  
 FORMCHECKBOX 
 UC Denver

 FORMCHECKBOX 
 Barbara Davis
 FORMCHECKBOX 
 Cancer Center





 FORMCHECKBOX 
 Denver Health
 FORMCHECKBOX 
 Other

2) CAMPUS/FACILITY WHERE RESEARCH IS CONDUCTED:  


 FORMCHECKBOX 
 ANSCHUTZ MEDICAL CAMPUS

 FORMCHECKBOX 
 OTHER: 

a.
 Location of Laboratory




L18 BUILDING
5404 ROOM NUMBER (if using Tissue Culture Core)
b. Location Of Area Where Animal Procedures Are Performed 
L18 BUILDING
5404 ROOM NUMBER (if using Tissue Culture Core)
3) PROTOCOL TITLE:       

TYPE OF PROTOCOL:
 FORMCHECKBOX 
 NEW
 FORMCHECKBOX 
 PILOT
 FORMCHECKBOX 
 REPLACEMENT FOR #: 
4) PROTOCOL ASSOCIATES
a. INVOLVED IN ANIMAL PROCEDURES :  (if using Tissue Culture Core) Lori Sherman; Michelle Randolph; CCM Veterinary Technicians (PQ forms on file)       
b. CONTACT PERSON:       

TELEPHONE:       FORMTEXT 

     
 
  MAIL BOX: 
EMAIL:         
5) TOTAL NUMBER OF EACH SPECIES IN APPLICATION: Mouse =       
6) GRANT/PROJECT TITLE:      
a. FUNDING AGENCY/SOURCE:  (Projects funded with internal support require departmental chair approval letter)
 FORMCHECKBOX 
 NIH
 FORMCHECKBOX 
 NON PROFIT AGENCY (include name)      
 FORMCHECKBOX 
 SBIR
 FORMCHECKBOX 
 TTO-POC(Tech Transfer Office


 FORMCHECKBOX 
 FOR PROFIT COMPANY (include name)       (Requires departmental chair approval letter)


 FORMCHECKBOX 
 OTHER (include name)     
 FORMCHECKBOX 
 MOU Attached
b. GRANT NUMBER/ID (If known):       
OGC ROUTING NUMBER:      

 FORMCHECKBOX 
 IN REVIEW, DATE:       

 FORMCHECKBOX 
 AWARDED, DATE:       
c.  FORMCHECKBOX 
 SPEEDTYPE NUMBER:        
7) INCLUDED IN THE APPENDIX (select all that apply):

 FORMCHECKBOX 
  HAZARDOUS MATERIAL QUESTIONNAIRE 

 FORMCHECKBOX 
  DEPARTMENTAL APPROVAL LETTER

 FORMCHECKBOX 
  PERSONNEL QUALIFICATION FORMS(please complete and SIGN a PQF for all personnel, including the PI) 
SECTION A2 – INDIVIDUAL INVESTIGATOR SPECIFIC INFORMATION

1) What specific antigen(s) will be used?      
2) How will the monoclonal antibodies be used and what is the benefit of that use to the advancement of medicine and/or biology?      
3) How many total mice will be used?       
4) How many mice will be immunized per specific antigen? (It is best to use multiple mice per antigen such as 3-5.)

     
5) HAZARDOUS MATERIAL USE : Will hazardous material be used in the animals?
 FORMCHECKBOX 
  Yes (Complete Freund’s Adjuvant – info on file)
[for additional materials please complete section B8 and the Hazardous Materials Questionnaire http://www.ucdenver.edu/animal before proceeding to section C]
Check all (a-e) that apply and supply additional information as requested.

 FORMCHECKBOX 
 a.
Biological Materials or Agents.  Submission of the UC Denver Biosafety Authorization Form to Health and Safety for review and approval by the Institutional Biosafety Committee is required.  Questions? Call the UC Denver Biosafety Officer at 303.724-0235
 FORMCHECKBOX 

1.
Human Blood, Body Fluids, Tissues or Tumors.  List:       
 FORMCHECKBOX 

2.
Animal Blood, Body Fluids, Tissues, Tumor Cells or Hybridomas.  List:       
 FORMCHECKBOX 

3.
Cell Lines/Strains, List:      





Origin:  FORMCHECKBOX 
  human 


Type: 
 FORMCHECKBOX 
  immortalized






 FORMCHECKBOX 
  Other:      


 FORMCHECKBOX 
  primary
** If 1, 2, or 3 are checked, indicate the following: 

 FORMCHECKBOX 
 MATERIALS HAVE BEEN TESTED FOR CONTAMINATION. Specify the test:      

Test Results: 
     

Performed by:
     
 FORMCHECKBOX 
 MATERIALS HAVE NOT BEEN TESTED FOR CONTAMINATION.  You must contact Dr. Pat Skavlen prior to using this material in your animals (303.724-2325).
 FORMCHECKBOX 

4.
Live micro-organisms or viruses (to include any recombinant viruses, bacteria, etc that are derived from human or animal pathogens)



Species:      
Strain:     

Risk Group:      


(Route of administration & Infectious Dose and volume must be listed in Section B-6 above)

 FORMCHECKBOX 

5.
Recombinant DNA or RNA. 

a.  What are the expected biological effects and health consequences of this recombinant material in the targeted animal?       
b.  Will it pose any health risks to other animals or humans?  




 FORMCHECKBOX 
  No  FORMCHECKBOX 
  Yes—Explain:      
SECTION B - PROJECT DESCRIPTION
(Review instructions before attempting to complete this form)

Please ensure that the procedures to be followed in your protocol are consistent with the descriptions in following sections; if not, a regular full protocol application must be submitted for IACUC Review

2.
NARRATIVE DESCRIPTION OF ANIMAL PROCEDURES
BALB/c mice are used since the myelomas used for cell fusions are derived from BALB/c animals.   The sex of the mice is not generally a factor but may be so for a specific antigen (Investigator must then detail specific requirements in section B 4). Mice are ordered from Jackson Laboratories at 4-6 weeks of age and immunizations begin at 6-8 weeks of age.  The final injection of mice is done, at precisely 3 days prior to cell fusions, in a phosphate buffered saline solution instead of adjuvant.  The final boost is given, either IP or IV in the tail vein, for the purpose of stimulating expansion of spleen B cells available for cell fusion. 
Antigen:
The preferred range of antigen to be used is 50-100(g.  If the antigen availability is limited, 20(g is the lowest quantity recommended. The volume of injected antigen plus adjuvant is 100-200(l.
For peptide-protein conjugates the amount of the conjugated peptide (not carrier protein) should be considered in estimating the μg amount of antigen.  For proteins antigens a high degree of purity (>95%) is ideal.  Lower levels of purity can be used but below 10% is not recommended.  Using higher amounts of antigen (100 μg) for primary injections and decreasing the amounts progressively (down to 20 μg) with booster injections can be a useful procedures to generate monoclonal antibodies with high affinity for the antigen.
Adjuvant:
Antigen is prepared as a 1:1 emulsion with an adjuvant.  Adjuvants contain membranes from inactive microorganisms, or phospholipids mixtures to stimulate the immune system, and an oil-water emulsion to protect the antigen from degradation.  The proper preparation of an antigen:adjuvant emulsion is crucial for effective immunization of the mice.
Freund's Adjuvant is commonly used and is given as Complete Freund's Adjuvant for the primary injection and incomplete Freund's adjuvant for booster injections

TiterMax is an alternative adjuvant which is less toxic but can be less effective with some antigens. 

	IMMUNIZATION SCHEDULE

	PRIVATE 
Immunization of Mice
	Amount of

Antigen
	Route of Administration
	Adjuvant Used
	Total Volume

Injected
	Volume per

Injection Site

	First Injection
	 50-100μg
	Subcutaneous (dorsal cervical area)
	Freunds' Complete  or TITERMAX
	100-200 μl
	100-200 μl


	Second Injection

(2 -3 weeks after first injection)
	50-100μg


	Intraperitoneal
	Freunds' Incomplete or TITERMAX 
	100-200 μl
	100-200 μl



	Third Injection

(2 -3 weeks after second injection)
	50-100 μg


	Subcutaneous (dorsal cervical area) Base of tail
	Freunds' Incomplete or TITERMAX 
	100-200 μl
	100-200 μl


	Fourth Injection

(2 weeks after third injection, if needed)
	50-100 μg
	Intraperitoneal
	Freunds' Incomplete or TITERMAX 
	100-200 μl
	100-200 μl

	Final Injection 

(3 days before fusion, euthanasia and spleen collection)
	50-100 μg
	Intraperitoneal 
	Normal Saline
	200 μl

	200 μl



4-5 mice are injected in parallel for each antigen.  Mice are screened for serum titers and a fusion on the single mouse is performed with the best possible serum response.  Mice are anesthetized using isoflurane and immunized by injecting the protein/adjuvant mixture gently into the appropriate area (as defined in the table above).  Injections are rotated between intraperitoneal and subcutaneous to limit the discomfort to the animal.  Mice are kept under observation until fully recovered from anesthesia. 
7 -10 days after the third injection (second boost), blood samples are collected (< 10% of blood volume) at intervals of 14 days.  50-100 μl of blood is collected during each sampling period by nicking the lateral tail vein with a lancet or by the sub-mandibular method in the awake mouse.  Serum is assayed for antibody response; ELISA is done to determine relative titers.  The investigator is asked to do a Western blot.  Mice are euthanized by CO2 asphyxiation, followed by cervical dislocation, so that the spleen can be removed quickly and used for production of the monoclonal antibody.

In general a third boost should not be necessary, but if a good serum response is not obtained after the second boost, a third boost can be given with 50-100(g in adjuvant.  After 7-10 days blood will be drawn as above and the serum re-assayed

3.
STUDY END-POINT FOR ANIMALS 


Animals will be euthanized: 

 FORMCHECKBOX 
  after completion of the experimental protocol.

4.
ANIMAL IDENTIFICATION:


a.
Species:  Mouse 

b.
Strain (for rodents):  (Balb/C strain) lines of Balb/C origin.)

c.
Sex:  male/female

d.
Age and/or weight range:  Six to ten weeks old
 SECTION C - ANESTHESIA AND ANALGESIA

1. PRE-ANESTHETIC/ANALGESIC OR SEDATIVE DRUGS: N/A
2.
ANESTHETIC DRUGS 
	
Drug
	Initial Dose
	Supplemental Dose
	Route
	For Which Procedure?
	Expected

Time Under

Anesthesia

	Isoflurane
	5%
	
	Inhaled
	Protein/Adjuvant Injection 
	5-10 minutes


3.
ANESTHESIA MONITORING (CHECK ALL THAT APPLY):
 FORMCHECKBOX 
 b.
Response to toe/skin pinch.


4.
FREQUENCY OF MONITORING: 


 FORMCHECKBOX 
 b.
Every 2-3 min.
5.
POST PROCEDURAL ANALGESIC OR TRANQUILIZING DRUGS: 

NA
SECTION D - POTENTIAL HEALTH CHANGES
1.  POTENTIAL HEALTH CHANGES 
 FORMCHECKBOX 
 a.
Decreased food and water intake.


 FORMCHECKBOX 
 j.
Coma.
 FORMCHECKBOX 
 b. 
Abscesses.





 FORMCHECKBOX 
 k.
Labored breathing.

 FORMCHECKBOX 
 c.  
Dehydration.





 FORMCHECKBOX 
 l.
Hypothermia.
 FORMCHECKBOX 
 d.  
Infection






 FORMCHECKBOX 
 m.
Hyperthermia.
 FORMCHECKBOX 
 e.  
Malnutrition.





 FORMCHECKBOX 
 n.
Skin abnormalities.
 FORMCHECKBOX 
 f.  
General weakness. 




 FORMCHECKBOX 
 o.
Paralysis.

 FORMCHECKBOX 
 g.  
Diarrhea.






 FORMCHECKBOX 
 p.
Ataxia.
 FORMCHECKBOX 
 h.
Constipation or ileus. 




 FORMCHECKBOX 
 q.
Urinary incontinence.
 FORMCHECKBOX 
 i. 
Seizures.






 FORMCHECKBOX 
 r.
Excessive urination.

 FORMCHECKBOX 
 s.
Weight loss, specify as a % of total body weight:      
 FORMCHECKBOX 
 t.
Hyper/hypo- glycemia. Explain:      
 FORMCHECKBOX 
 u.
High incidence of carcinogenesis. Explain:      
 FORMCHECKBOX 
 v.
Behavioral changes. Explain:      


 FORMCHECKBOX 
 w.
Other. Specify: Some adjuvants (such as Freund's adjuvant) are capable of causing subcutaneous abscesses and/or skin necrosis (especially if sterile antigen-adjuvant solutions/suspensions are not used).  Mice with significant abscesses and/or skin necrosis will be treated by lancing and flushing the abscess and administration of topical and/or parenteral antibiotics as directed by the Veterinarian.
 FORMCHECKBOX 
 x.
None
2.
MONITORING FOR ANTICIPATED HEALTH CHANGES (Check all that apply):

Observed/Assessed Parameter

Frequency of Assessment
 FORMCHECKBOX 

a.
Food/water consumption
     /       (# / day, week, or month)
 FORMCHECKBOX 

b.
Body weight  
     /       (# / day, week, or month)
 FORMCHECKBOX 

c.
Pain or discomfort
     /       (# / day, week, or month)
 FORMCHECKBOX 

d.
Signs of infection 
2/week  (# / day, week, or month)


(redness, swelling, discharge or dehiscence)
 FORMCHECKBOX 

e.
Behavior, activity, or posture.
     /       (# / day, week, or month)
 FORMCHECKBOX 

f.
Blood glucose
     /       (# / day, week, or month)
 FORMCHECKBOX 

g.
Tumor growth
     /       (# / day, week, or month)
 FORMCHECKBOX 

h.
Other:
     /       (# / day, week, or month)
 FORMCHECKBOX 

i.
Not applicable.
3.
CRITERIA FOR PREMATURE REMOVAL FROM STUDY  (Check all that apply):
 FORMCHECKBOX 
 
Veterinarian’s discretion based upon humane issues.  (required)

4.
ANIMALS REMOVED FROM THE STUDY WILL BE:


 FORMCHECKBOX 
 a.
Euthanized.
SECTION E - RESTRAINT, DEPRIVATION, AND EUTHANASIA

1.
RESTRAINT:


 FORMCHECKBOX 
 a.
Routine.

2.
SPECIAL  HOUSING, CONDITIONING, DIET OR OTHER CONDITIONS :



 FORMCHECKBOX 
 a.
None Apply.
3.
METHOD OF EUTHANASIA (check all that apply):  




 FORMCHECKBOX 
 f.
Carbon dioxide exposure (followed by cervical dislocation).


 FORMCHECKBOX 
 g.
Other.  Specify:      
SECTION F - ANIMAL ORDERING AND HOUSING INFORMATION

1.

SOURCE (check one):


 FORMCHECKBOX 
  a.
Purchased from an approved vendor.
2.

ANIMAL HOUSING (Check all that apply):


 FORMCHECKBOX 
 b.
UC Denver Center for Comparative Medicine
3.

WILL ANIMALS BE REMOVED FROM THE ANIMAL HOUSING FACILITY?


The IACUC strongly encourages researchers to utilize the animal procedural areas in the approved housing facilities.  If this is not possible, time animals spend out of an approved facility should be minimized and cannot be longer than 12 hrs.    



 FORMCHECKBOX 
 a.
No.


 FORMCHECKBOX 
 b.
Yes.  If so, provide the following information.
(1)
Location (building/and room #):    L18-5404 if using the core facility.  If not please specify where ?      
(2)
Animal procedures performed in laboratory: euthanasia and spleen removal
(3)
Justify the need for this remote procedural area: preparation and equipment needed
(4)
Time period live animals will be kept in the laboratory:  <12 hours
(5)
Do you plan to return the animals to the housing facility? No

(returning animals may require a quarantine period in the biohazard facility)

SECTION G - RATIONALE FOR USE OF ANIMALS

AND APPROPRIATENESS OF THE SPECIES AND NUMBERS USED
1.

LIVING ANIMALS ARE REQUIRED FOR THIS STUDY BECAUSE:

 FORMCHECKBOX 
 a.
The complexity of the processes being studied cannot be duplicated or modeled in simpler systems.

 FORMCHECKBOX 
 b.
There is not enough information known about the processes being studied to design nonliving models.

 FORMCHECKBOX 
 c.
Preclinical studies in living animals are necessary prior to human testing.

 FORMCHECKBOX 
 d.
Other:   Currently, there is no good technology for entire in vitro production of antibodies.  The complexity of the immune system requires an intact, live animal. 
2.

THIS SPECIES HAS BEEN SELECTED BECAUSE:


 FORMCHECKBOX 
 a.
A large database exists, allowing comparisons with previous data.



 FORMCHECKBOX 
 b.
The anatomy or physiology is uniquely suited to the study because:      


 FORMCHECKBOX 
 c.
This is, phylogentically, the lowest species that provides adequate size, tissue, or anatomy for the proposed study.


 FORMCHECKBOX 
 d.
It provides a particularly good model for duplicating the human condition.


 FORMCHECKBOX 
 e.
Previous studies using this species formed the background of this project.


 FORMCHECKBOX 
 f.
It has the following unique features that make it the best available choice:       


 FORMCHECKBOX 
 g.
Other:  The techniques for the production of antibody-producing spleen cells (suitable for fusion to make a hybridoma) and production of monoclonal antibody-containing ascites fluid (from the implanted intra-abdominal hybridoma tumor) are well developed in the mouse.  Also, the most common myeloma tumor cell line (used for fusion with spleen cells to make a hybridoma) is of mouse origin.
SECTION H - PAIN OR DISTRESS

1.
ANIMALS IN THIS STUDY HAVE THE FOLLOWING MANIPULATIONS (Select the appropriate option):

a)  FORMCHECKBOX 

Animals will only experience brief momentary distress [Mouse immunization for production of antibody-producing spleen cells (suitable for fusion) only.]

SECTION I - ALTERNATIVES TO POTENTIALLY PAINFUL OR DISTRESSING PROCEDURES

1.    Have you designated procedures that could potentially cause pain or distress: NO

SECTION I - 
ALTERNATIVES TO POTENTIALLY PAINFUL OR DISTRESSING PROCEDURES

METHODS USED TO DETERMINE THAT ALTERNATIVES TO POTENTIALLY PAINFUL OR DISTRESSING PROCEDURES WERE NOT AVAILABLE:




 FORMCHECKBOX 
 a. Data base or sources consulted (check one or more of the following):  



 FORMCHECKBOX 
  Johns Hopkins Center for Alternatives to Animal Testing 






http://caat.jhsph.edu/ 


 FORMCHECKBOX 
   MEDLINE 

 FORMCHECKBOX 
  BIOSIS 

 FORMCHECKBOX 
 TOXLINE  






 FORMCHECKBOX 
   Index Medicus
 FORMCHECKBOX 
  AGRICOLA 
 FORMCHECKBOX 
  Biol. Abstracts

 FORMCHECKBOX 
   Animal Welfare Information Center http://awic.nal.usda.gov/nal_display/index.php?info_center=3&tax_level=1&tax_subject=183 


 FORMCHECKBOX 
   Current Research Information Service



 FORMCHECKBOX 
   Other Search Engine (describe): PubMed
1) Date of data base search: 04/02/2018
2) Years covered by search: 1966-2018
3) Key words (2-3) used in search: monoclonal antibody production; in vitro; phage display; recombinant
 FORMCHECKBOX 
  e.  Provide a narrative of the methods or logic used in determining that alternatives to actually or potentially distressful or painful procedures are not available. Describe any alternative to painful/distressful procedures found in the literature.  If a bona fide alternative was identified but not used, the narrative should explain why: http://altweb.jhsph.edu/searchalt.htm ; http://www.aphis.usda.gov/ac/policy/policy12.pdf ; http://www.nc3rs.org.uk/.  There are no entirely in vitro methods of monoclonal antibody production that are equivalent to the current in vivo methods.  The in vitro method of antibody production starts with the inoculation of the mouse but the resulting hybridoma cells are gown in culture and the cell culture media is harvested to collect the antibody.  The advantages of the in vitro method include: a reduced use of mice in the antibody-producing stage – no painful ascites production and harvesting.  For about 3-5% of hybridomas less antibody is produced, it may have a poorer binding affinity, the use of fetal bovine serum, which is an animal welfare concern, is required and equipment limitations for antibody production exist.  
SECTION J - REGULATORY ASSURANCES

Signature Page

PI:       
PROTOCOL TITLE:       
1.  ASSURANCE FROM THE PI OR COURSE DIRECTOR:
A. ASSURANCE FROM THE PI OR COURSE DIRECTOR

(check all that apply)
 FORMCHECKBOX 
 A. ALTERNATIVES TO PAINFUL PROCEDURES ASSURANCE:  I certify that I have considered alternatives to potentially painful/distressful procedures, as indicated in section H 2. (check only if sectionH2 was required)
 FORMCHECKBOX 
 B. NON-DUPLICATIVE ASSURANCE:  In planning this experiment, I have reviewed the relevant literature (e.g., by a computer database literature search, use of comprehensive review articles, or consultation with the Animal Welfare Information Center, etc.).  Based on the available literature, I certify that the activities involving animals described in this protocol do not unnecessarily duplicate previous research. (required for research protocols)
 FORMCHECKBOX 
 C. RESEARCH STUDIES:  I certify that the above statements are true.  If this protocol is associated with a grant application, I certify that this protocol is essentially the same as the study found in grant application or program/project (please state funding agency, project title & award ID and date of award in Section A).  The IACUC will be notified of any changes in the proposed project, or personnel, relative to this application, prior to proceeding with any animal experimentation.  

I will not proceed with animal experimentation until approval by the IACUC is granted. (required for research protocols)
 FORMCHECKBOX 
 D. TEACHING EXERCISES:  I certify that the information in this application is essentially the same as contained in the course outline.  The IACUC will be notified of any changes in the proposed teaching exercises, or personnel, relative to this application, prior to proceeding with any animal manipulation.  I will not proceed with any animal manipulation until approval by the IACUC is granted.  (required for teaching protocols)






Principle Investigator 




Date

2.  VETERINARY REVIEW AND ASSURANCE






UC Denver Veterinarian




Date


3. IACUC CHAIR REVIEW AND ASSURANCE
UC Denver Chair




Date
IACUC Protocol #:  


Approval Date:
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