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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: Mouse embryo fibroblasts (MEF) produced from C57BL/6 WT or SSeCKS/Akap12-null mice were tested for their ability to chemotax towards attractants, followed by analysis of the roles played by Rac1 or Cdc42 GTPases, Src or FAK signaling and the actin cytoskeleton.  
	Text3: In order to show a role of SSeCKS in controlling chemotactic motility, i.e.- to explain part of its metastasis suppressing activity, MEF from WT or SSeCKS-null mice were isolated and studied.  Some of the findings were recapitulated in human cancer cell lines deemed to have mildly (DU145) or severely (MDA-MB-231)  downregulated levels of SSeCKS, either by SSeCKs re-expressoin of by siRNA-mediated SSeCKS knockdown.   
	Text5: Hypothesis: SSeCKS suppresses chemotaxis by scaffolding phosphoinosito-phosphoates at the plasma membrane, thereby regulating a spaciotemporal regulaiton of Rho-family GTPase activity at the leading edge.  Objectives: Main- to identify and characterize pathways regulated by SSeCKS's PIP scaffolding that control chemotaxis.  
	Text6: This study was carried out in strict accordance with the recommendations in the Guide for the Care and Use of Laboratory Animals of the National Institutes of Health. The protocol was approved by the Institutional Animal Care and Use Committee at Roswell Park Cancer Institute. Pregnant females were euthanized with an overdose of sodium pentobarbital anesthesia, and all efforts were made to minimize suffering.
	Text7: Five pregnant WT or SSeCKS-null mice were euthanized using an overdose of sodium pentbarbital, and following immersing 13.5 day-old embryos in ice-cold PBS, the embryos were decapitated in order to isolate body trucks, from which MEF were derived.  
	Text8: WT vs. SSeCKS/Akap12-null C57BL/6 pregant females were given an overdose of pentobarbital (200 mg/kg) IP when embryos were timed to 13.5 days-old.  Embryos were removed surgically under sterile conditins, and mouse embryos were placed in a dish of ice-cold PBS.  After 5 minutes, the embryos were decapitated.  Limbs and visceral organs were removed, whereupon the trunks were minced in 0.25% trypsin (in PBS) and then tubes incubated at 37C for 5-10 minuts, with vigorous pipetting to disrupt tissue.  Single cells were isolated, washed twice and plated in complete DMEM plus 10% fCS.    
	Text9: Pregnant C57BL/6 WT or SSeCKS-null females were used to produce MEF.  
	Text10: Mating pairs of WT or SSeCKS-null mice were housed under pathogen-free   conditoins in the RPCI Laboratory of Animal Research.  Mating pairs are kept together for 1-2 days, and once calcium vaginal plugs are detected, the males are removed.  
	Text11: MEF isolated from five pregnant WT or SSeCKS-null females were produced, expanded at least 1 extra passage, and then used for experiments or frozen.  
	Text12: 
	Text13: 
	Text14: 
	Text15: 
	Text16: The number of WT or SSeCKS-null pregnant females used (5 each) yielded sufficient numbers of MEF for the experiments in the study, and offered some comparison of inter-mouse differences.  
	Text17: 
	Text18: 
	Text19: Chemotaxis activity inversely correlated with SSeCKS levels in mouse embryo fibroblasts (MEF), DU145 and MDA-MB-231 cancer cells.  SSeCKS loss induced chemotactic velocity and linear directionality, correlating with replacement of leading edge lamellipodia with fascin-enriched filopodia-like extensions, the formation of thickened longitudinal F-actin stress fibers reaching to filopodial tips, relative enrichments at the leading edge of phosphatidylinositol(3,4,5)P3 (PIP3), Akt, PKC-ζ, Cdc42-GTP and active Src (SrcpoY416), and a loss of Rac1.  Leading edge lamellipodia and chemotaxis inhibition in SSeCKS-null MEF could be restored by full-length SSeCKS or SSeCKS deleted of its Src-binding domain (ΔSrc), but not by SSeCKS deleted of its three MARCKS-like polybasic domains (ΔPBD), which bind PIP2 and PIP3. The enrichment of activated Cdc42 in SSeCKS-null leading edge filopodia correlated with recruitment of the Cdc42-specific guanine nucleotide exchange factor, Frabin, likely recruited via multiple PIP2/3-binding domains. Frabin knockdown in SSeCKS-null MEF restores leading edge lamellipodia and chemotaxis inhibition.  However, SSeCKS failed to co-immunoprecipitate with Rac1, Cdc42 or Frabin.  Consistent with the notion that chemotaxis is controlled by SSeCKS-PIP (vs. -Src) scaffolding activity, constitutively-active PI3K could override the ability of the Src inhibitor, SKI-606, to suppress chemotaxis and filopodial enrichment of Frabin in SSeCKS-null MEF.  Our data suggest a role for SSeCKS in controlling Rac1 vs. Cdc42-induced cellular dynamics at the leading chemotactic edge through the scaffolding of phospholipids and signal mediators, and through the reorganization of the actin cytoskeleton controlling directional movement.  
	Text20: These data can translate to human cancer based on evidence presented in other of our studies (Ko et al., 2014, Cancer Res., 74(3):945-53, showing that the loss of AKAP12 in human prostate cancer correlates with a more rapid onset of metastasis and in a poorer prognosis for 3-year survival.  The current data suggest, in part, a mechanism for the role of SSeCKS in suppressing metastasis through the inhibition of Cdc42-induced chemotaxis.   
	Text21: This work is supported by NIH/NCI grants CA94108, CA116430, and DoD grants PC074228, PC101210 to I.H.G., and in part, through NCI Comprehensive Cancer Center funds (P30-CA016056).  
	Text1: SSeCKS/Akap12 attenuates chemotaxis and leading edge structures by differentially controlling activating of Rac1/ Cdc42 and actin cytoskeletal dynamics. 


