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ITEM RECOMMENDATION Section/
Paragraph
Title 1 Provide as accurate and concise a description of the content of the article Angiogenic
as possible. and
Abstract 2 Provide an accurate summary of the background, research objectives, Since

including details of the species or strain of animal used, key methods,
principal findings and conclusions of the study.

INTRODUCTION

development

nf nlaemid

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.

pp 4-5

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

specific hypotheses being tested.

METHODS

page 5 last
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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.

page 6.
Animal strain

AnAd Athiaal

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

page 6 Model
a. The number of experimental and control groups. of Ml and
b. Any steps taken to minimise the effects of subjective bias when intramyocardi
allocating animals to treatment (e.g. randomisation procedure) and when .aI.pD.NA
assessing results (e.g. if done, describe who was blinded and when). injection
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 7 For each experiment and each experimental group, including controls, op 6-7
procedures 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 8 a. Provide details of the animals used, including species, strain, sex, page 6
animals developmental stage (e.g. mean or median age plus age range) and Animal strain
weight (e.g. mean or median weight plus weight range). and ethical
b. Provide further relevant information such as the source of animals, approval

international strain nomenclature, genetic modification status (e.g.
knock-out or transgenic), genotype, health/immune status, drug or test
naive, previous procedures, etc.
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Provide details of:

Housing and page 6
husbandry a. Housing (type of facility e.g. specific pathogen free [SPF]; type of cage or | Animal strain
housing; bedding material; number of cage companions; tank shape and | and ethical
material etc. for fish). approval
b. Husbandry conditions (e.g. breeding programme, light/dark cycle,
temperature, quality of water etc for fish, type of food, access to food page 7 Model
and water, environmental enrichment). of Ml and
: . . intramyocardi
c. Welfare-related assessments and interventions that were carried out | ODNA
prior to, during, or after the experiment. alptt
Sample size 10 a. Specify the total number of animals used in each experiment, and the 26 animals
number of animals in each experimental group. used
b. Explain how the number of animals was arrived at. Provide details of any 1 experiment
sample size calculation used. completed,
c. Indicate the number of independent replications of each experiment, if size
relevant. calculated
Allocating 11 a. Give full details of how animals were allocated to experimental groups, - empty
animals to including randomisation or matching if done. pCAW (250 1
experimental b. Describe the order in which the animals in the different experimental g), n=6;
groups groups were treated and assessed. .
Experimental 12 Clearly define the primary and secondary experimental outcomes assessed outcomes:
outcomes (e.g. cell death, molecular markers, behavioural changes). i
Statistical 13 a. Provide details of the statistical methods used for each analysis. Statistical
methods b. Specify the unit of analysis for each dataset (e.g. single animal, group of | significance
animals, single neuron). of difference
c. Describe any methods used to assess whether the data met the was
assumptions of the statistical approach. determined

RESULTS

Baseline data 14 For each experimental group, report relevant characteristics and health all animals
status of animals (e.g. weight, microbiological status, and drug or test naive) completed the
prior to treatment or testing. (This information can often be tabulated). nratonnl

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

analysed Report absolute numbers (e.g. 10/20, not 50%?). selections
b. If any animals or data were not included in the analysis, explain why. described in

Outcomes and 16 Report the results for each analysis carried out, with a measure of precision | 5| animals

estimation (e.g. standard error or confidence interval). completed the

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.

none to report

DISCUSSION
Interpretation/ 18 a. Interpret the results, taking into account the study objectives and Section 4
scientific hypotheses, current theory and other relevant studies in the literature.
implications 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®.
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/ 19 Comment on whether, and how, the findings of this study are likely to Section 4
translation 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 The study
funder(s) in the study. was
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	Text2: Since development of plasmid gene therapy for therapeutic angiogenesis by J. Isner this approach was an attractive option for ischemic diseases affecting large cohorts of patients. However, first placebo-controlled clinical trials showed its limited efficacy questioning further advance to practice. Thus, combined methods using delivery of several angiogenic factors got into spotlight as a way to improve outcomes. This study provides experimental proof of concept for a combined approach using simultaneous delivery of VEGF165 and HGF genes to alleviate consequences of myocardial infarction (MI). However, recent studies suggested that angiogenic growth factors have pleiotropic effects that may contribute to outcome so we expanded focus of our work to investigate potential mechanisms underlying action of VEGF165, HGF and their combination in MI. Briefly, Wistar rats underwent coronary artery ligation followed by injection of plasmid bearing VEGF165 or HGF or mixture of these. Histological assessment showed decreased size of post-MI fibrosis in both - VEGF165- or HGF-treated animals yet most prominent reduction of collagen deposition was observed in VEGF165+HGF group. Combined delivery group rats were the only to show significant increase of left ventricle (LV) wall thickness. We also found dilatation index improved in HGF or VEGF165+HGF treated animals. These effects were partially supported by our findings of c-kit+ cardiac stem cell number increase in all treated animals compared to negative control. Sporadic Ki-67+ mature cardiomyocytes were found in peri-infarct area throughout study groups with comparable effects of VEGF165, HGF and their combination. Assessment of vascular density in peri-infarct area showed efficacy of both – VEGF165 and HGF while combination of growth factors showed maximum increase of CD31+ capillary density. To our surprise arteriogenic response was limited in HGF-treated animals while VEGF165 showed potent positive influence on a-SMA+ blood vessel density. The latter hinted to evaluate infiltration of monocytes as they are known to modulate arteriogenic response in myocardium. We found that monocyte infiltration was driven by VEGF165 and reduced by HGF resulting in alleviation of VEGF-stimulated monocyte taxis after combined delivery of these 2 factors. Changes of monocyte infiltration were concordant with a-SMA+ arteriole density so we tested influence of VEGF165 or HGF on endothelial cells (EC) that mediate angiogenesis and inflammatory response. In a series of in vitro experiments we found that VEGF165 and HGF regulate production of inflammatory chemokines by human EC. In particular MCP-1 levels changed after treatment by recombinant VEGF, HGF or their combination and were concordant with NF-B activation and monocyte infiltration in corresponding groups in vivo. We also found that both – VEGF165 and HGF upregulated IL-8 production by EC while their combination showed additive type of response reaching peak values. These changes were HIF-2 dependent and siRNA-mediated knockdown of HIF-2 abolished effects of VEGF165 and HGF on IL-8 production. To conclude, our study supports combined gene therapy by VEGF165 and HGF to treat MI and highlights neglected role of pleiotropic effects of angiogenic growth factors that may define efficacy via regulation of inflammatory response and endothelial function.
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	Text11: 26 animals used.
1 experiment completed, size calculated from previous animal tests using MI in Wistar
	Text12: • empty pC4W (250 g), n=6;
• pC4W-VEGF165 (250 g), n=6;
• pC4W-HGF (250 g), n=6; 
• 1:1 mixture of pC4W-VEGF165 and pC4W-HGF (250 g each), n=8;
Animals were treated sequentially
	Text13: outcomes: myocaridum morphometry data, vascular density, inflammation signs in tissue

	Text14: Statistical significance of difference was determined using Student’s t-test or Mann-Whitney rank sum U-test depending on sample distribution profile analysed by Shapiro-Wilk test. Statistica 8.0 (Statsoft, USA) was used for analysis of data.
	Text15: all animals completed the protocol, control group (negative) showed non-significant body weight reduction
	Text16: all animals selections described in Section 2 and Fig. legends. Animals and data were randomly included to avoid bias
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	Text21: The study was supported by Russian Science Foundation grant №16-15-0018. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.
	Text1: Angiogenic and pleiotropic effects of VEGF165 and HGF combined gene therapy in a rat model of myocardial infarction


