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 ITEM RECOMMENDATION 
Section/ 
Paragraph 

Title 1 Provide as accurate and concise a description of the content of the article 

as possible. 

      

Abstract 2 Provide an accurate summary of the background, research objectives, 

including details of the species or strain of animal used, key methods, 

principal findings and conclusions of the study. 

      

INTRODUCTION  

Background 3 a. Include sufficient scientific background (including relevant references to 

previous work) to understand the motivation and context for the study, 

and explain the experimental approach and rationale. 

b. Explain how and why the animal species and model being used can 

address the scientific objectives and, where appropriate, the study’s 

relevance to human biology. 

      

Objectives 4 Clearly describe the primary and any secondary objectives of the study, or 

specific hypotheses being tested. 

      

METHODS  

Ethical statement 5 Indicate the nature of the ethical review permissions, relevant licences (e.g. 

Animal [Scientific Procedures] Act 1986), and national or institutional 

guidelines for the care and use of animals, that cover the research. 

      

Study design 6 For each experiment, give brief details of the study design including: 

a. The number of experimental and control groups. 

b. Any steps taken to minimise the effects of subjective bias when 

allocating animals to treatment (e.g. randomisation procedure) and when 

assessing results (e.g. if done, describe who was blinded and when). 

c. The experimental unit (e.g. a single animal, group or cage of animals). 

A time-line diagram or flow chart can be useful to illustrate how complex 

study designs were carried out. 

      

Experimental 
procedures 

7 For each experiment and each experimental group, including controls, 

provide precise details of all procedures carried out. For example: 

a. How (e.g. drug formulation and dose, site and route of administration, 

anaesthesia and analgesia used [including monitoring], surgical 

procedure, method of euthanasia). Provide details of any specialist 

equipment used, including supplier(s). 

b. When (e.g. time of day). 

c. Where (e.g. home cage, laboratory, water maze). 

d. Why (e.g. rationale for choice of specific anaesthetic, route of 

administration, drug dose used). 

      

Experimental 
animals 

8 a. Provide details of the animals used, including species, strain, sex, 

developmental stage (e.g. mean or median age plus age range) and 

weight (e.g. mean or median weight plus weight range). 

b. Provide further relevant information such as the source of animals, 

international strain nomenclature, genetic modification status (e.g. 

knock-out or transgenic), genotype, health/immune status, drug or test 

naïve, previous procedures, etc. 
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Housing and 
husbandry 

9 Provide details of: 

a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or 

housing; bedding material; number of cage companions; tank shape and 

material etc. for fish). 

b. Husbandry conditions (e.g. breeding programme, light/dark cycle, 

temperature, quality of water etc for fish, type of food, access to food 

and water, environmental enrichment). 

c. Welfare-related assessments and interventions that were carried out 

prior to, during, or after the experiment. 

      

Sample size 10 a. Specify the total number of animals used in each experiment, and the 

number of animals in each experimental group.  

b. Explain how the number of animals was arrived at. Provide details of any 

sample size calculation used. 

c. Indicate the number of independent replications of each experiment, if 

relevant. 

      

Allocating 
animals to 
experimental 
groups 

11 a. Give full details of how animals were allocated to experimental groups, 

including randomisation or matching if done. 

b. Describe the order in which the animals in the different experimental 

groups were treated and assessed. 

      

Experimental 
outcomes 

12 Clearly define the primary and secondary experimental outcomes assessed 

(e.g. cell death, molecular markers, behavioural changes). 

      

Statistical 
methods 

13 a. Provide details of the statistical methods used for each analysis. 

b. Specify the unit of analysis for each dataset (e.g. single animal, group of 

animals, single neuron). 

c. Describe any methods used to assess whether the data met the 

assumptions of the statistical approach. 

      

RESULTS  

Baseline data 14 For each experimental group, report relevant characteristics and health 

status of animals (e.g. weight, microbiological status, and drug or test naïve) 

prior to treatment or testing. (This information can often be tabulated). 

      

Numbers 
analysed 

15 a. Report the number of animals in each group included in each analysis. 

Report absolute numbers (e.g. 10/20, not 50%
2
). 

b. If any animals or data were not included in the analysis, explain why. 

      

Outcomes and 
estimation 

16 Report the results for each analysis carried out, with a measure of precision 

(e.g. standard error or confidence interval). 

      

Adverse events 17 a. Give details of all important adverse events in each experimental group. 

b. Describe any modifications to the experimental protocols made to 

reduce adverse events. 

      

DISCUSSION  

Interpretation/ 
scientific 
implications 

18 a. Interpret the results, taking into account the study objectives and 

hypotheses, current theory and other relevant studies in the literature. 

b. Comment on the study limitations including any potential sources of bias, 

any limitations of the animal model, and the imprecision associated with 

the results
2
. 

c. Describe any implications of your experimental methods or findings for 

the replacement, refinement or reduction (the 3Rs) of the use of animals 

in research. 

      

Generalisability/ 
translation 

19 Comment on whether, and how, the findings of this study are likely to 

translate to other species or systems, including any relevance to human 

biology. 

      

Funding 20 List all funding sources (including grant number) and the role of the 

funder(s) in the study. 
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	Text2: MUC16 is overexpressed in ovarian cancer and plays important roles in invasion and metastasis. Previously described monoclonal antibodies against cell surface expressed MUC16 recognize the N-terminal tandemly repeated epitopes present in cancer antigen 125 (CA125). MUC16 is cleaved at a specific location, thus, releasing CA125 into the extracellular space. Recent reports have indicated that the retained carboxy-terminal (CT) fragment of MUC16 might play an important role in tumorigenicity in diverse types of cancers. However, limited data is available on the fate and existence of CT fragment on the surface of the cancer cell. Herein, we characterize two monoclonal antibodies (mAbs) showing specificity to the retained juxtamembrane region of MUC16. For the first time, we demonstrate that MUC16 is cleaved in ovarian cancer cells (NIH:OVCAR-3 [OVCAR-3]) and that the cleaved MUC16 subunits remain associated with each other. Immunohistochemical analyses on different grades of ovarian tumor tissues indicated differential reactivity of CA125 and MUC16 CT mAbs. The CA125 (M11) mAb detected 32/40 (80%), while the CT mAb (5E6) detected 33/40 (82.5%) of total ovarian cancer cases. For serous and serous papillary cases, the CA125 (M11) mAb stained 27/31 cases (87%), while CT mAb (5E6) stained 29/31 cases (93.5%). The CT mAb(s) accurately predict expression of MUC16 since their epitopes are not tandemly repeated and their reactivity may not be dependent on O-linked glycosylation. These antibodies can serve as valuable reagents for understanding MUC16 cleavage and may also serve as potential therapeutic agents for treatment of ovarian cancer. (Pages 1-2)
	Text3: Cancer Antigen 125 (CA125) was first discovered in 1981 as a membrane antigen expressed by ovarian cancer cells (1). Two independent reports later confirmed CA125 to be encoded by the MUC16 gene (2, 3). MUC16 was subsequently identified as a high molecular weight, heavily glycosylated mucin involved in various physiological processes related to both normal and malignant conditions. MUC16 has a heavily O-glycosylated N-terminus and a tandem repeat region (60 tandem repeats of 156 amino acids each) that collectively comprises CA125; and a carboxy-terminal (CT) fragment. The CT fragment is interspersed with multiple sea urchin sperm protein, enterokinase and agrin (SEA) domains (that are potential cleavage sites), and contains a transmembrane domain that is followed by a 32 amino acid cytoplasmic tail with potential phosphorylation sites (4). MUC16 is known to promote cancer invasion and metastasis (5-9) and inhibits host immune responses by directly down regulating the activity of NK cells (10, 11). It has also been shown to selectively modulate drug response in ovarian and pancreatic cancer cells (5, 12). It is believed (but not proven) that MUC16 undergoes cleavage in the penultimate SEA domain to generate circulating CA125 and a cell surface bound CT fragment (4, 13). Recently, much interest has been garnered on the latter with multiple groups demonstrating its pro-tumorigenic and metastasis enhancing properties in both ovarian and pancreatic cancer (6, 8, 12, 14). The mechanism of action seems to be dependent on AKT and ERK activation (6, 8, 15). However, all these studies were carried out using transfected cells and to date limited information is available regarding the existence of an endogenous MUC16 CT fragment. The lack of antibodies with specificity for the retained CT has been central to this problem. In this report, we present two characterized mAbs showing specificity to the retained CT fragment in order to understand MUC16 cleavage and its putative role in ovarian carcinogenesis. Our findings show that MUC16 is cleaved to generate an approximately 20kDa doublet of fragment(s) in OVCAR-3 cells and that the resulting subunits (CA125 and CT) are associated with each other. These mAbs give predominantly cytoplasmic staining in serous and serous papillary ovarian adenocarcinoma cases, with one of the mAbs giving equivalent sensitivity to that of CA125 antibody in human ovarian cancer tissues. Further, the unique location of the epitope allows the CT mAbs to bind the MUC16 CT at the cell surface, and hence can potentially be useful for targeting ovarian cancer. It is highly likely that binding of these reagents may be affected by CA125 cleavage, but may not be affected by serum CA125 levels. (Pages 2-3)
	Text5: Development and Characterization of Carboxy-terminus Specific Monoclonal Antibodies for Understanding MUC16 Cleavage in Human Ovarian Cancer
	Text6: All procedures were approved by the University of Nebraska Medical Centre Institutional Animal Care and Use Committee (IACUC) and in accordance to NIH guidelines (Approval Number: 12-042-07). (Page 3)
	Text7: A Group of 3 mice were  immunization with  recombinant antigen (Page 4)
	Text8: Recombinat antigen was emulsified in freunds adjuvant and injected via IP (intraperitoneal) route. Adjuvant was used to boost the immune response to antigen. The above given procedure has been well documented to give robust immune responses against foreign antigens. Mice were routinely monitored for distress or other unfavourable conditions. At the experimental endpoint, mice were euthanized humanely according to IACUC guidelines (100% CO2 inhalation followed by cervical dislocation). All the experiments were conducted during daytime (10 am to 4pm) and at the Animal House facility located at University of Nebraska Medical Center. (Page 3,4) 
	Text9: Female BALB/c mice (4-8 weeks) procured from  Harlan Sprague Dawley, Frederick, MD (acquired by Envigo Biosciences in 2015) (Page 3,4). 
	Text10: Mice were housed in standard  cages dispensed with bedding, animal feed and Hydropac water pouches. The husbandry conditions were as per IACUC guidelines for housing mice in Animal Facility. Mice were monitored weekly for signs of distress. (Page 3,4)
	Text11: Three animals were used for this study (Page 3)
	Text12: NA (Not applicable)
	Text13: Generation of immune response against MUC16 CT antigen
	Text14: NA (Not applicable)
	Text15: NA (Not applicable)
	Text16: NA (Not applicable)
	Text17: NA (Not applicable)
	Text18: NA (Not applicable)
	Text19: Animals showed robust immune responses to the foreign antigen and led to the formation of robust antibody secreting hybridoma clones. (Page 8)
	Text20: The antibodies generated in this study would shed more light on the biligy of MUC16 mucin in normal and pathological conditions (Pages 15-18)
	Text21: This authors in this study were supported by the grants from the National Institutes of Health (R41 CA177288, U01 CA200466, R01 CA195586, R01 CA210637, R01 CA183459, and U01 CA213862) and funding from the State of Nebraska Research and Development Technical and Financial Assistance program (15-01-0173). The funders had no role in this study. (Page 18)
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