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1. Introduction

Non-invasive biomarkers using miRNA could allow for detection of rejection prior to clinical manifestation and for fine-tuning of
individual immunosuppression. Purpose of this study is that some miRNAs could provide specific and sensitive immune biomarker
profiles to allow for improved monitoring and diagnosis of rejection without the need for invasive tissue biopsies and advance of

clinical signs of rejection or permanent tissue damages in VCA.

2. Keywords
VCA, immunosuppression, miRNA, non-invasive, monitoring

3. Accomplishment
e  What were the major goals of the project?

Major Goals: Subtask 1: Obtain IACUC and ACURO approval for the mouse studies.

Major Task 1: Investigate plasma expression of miRNAs after transplantation Months Completion (%)
Subtask 1.1- Receive Institutional Animal Care and Use Committee (IACUC) and DoD 0-4 100
Animal Care and Use Review Office (ACURO) approvals
Subtask 1.2 - Perform murine skin, heart and hind limb transplantation (Groups 1, 2, and 3); 5.6
monitor kinetics of plasma expression of miRNAs after different transplantation.
. . . . . 70
Subtask 1.3- Evaluate histopathological changes (H&E) and inflammatory infiltration (THC 5.6
or IF for CD3, CD4 and CDS (T cells)) on indicated time points.
Milestone(s): 7o determine the base line of plasma expression of miRNAs after surgical 6
inflammation in different transplantations
Major Task 2: Investigate whether profile of plasma miRNAs differ in Months
allotrasplantation setting
Subtask 2.1- Perform murine skin, heart and hind limb transplantation (Groups 4, 5, and 6); 7.9
monitor kinetics of plasma expression of miRNAs after different transplantation.
Subtask 2.2 - Evaluate histopathological changes (H&E) and inflammatory infiltration (IHC 7.9 70
or IF for CD3, CD4 and CDS (T cells)) on indicated time points.
Milestone(s): 7o assess distinct differences in mechanisms of plasma expression of miRNAs 9
observed in different setting of combination and grafts.
Major Task 3: Investigate the mechanistic trends and correlation with rejection Months

between plasma expression in miRNAs in setting of long term surviving treatment”




Subtask 3.1 - Perform murine skin, heart and hind limb transplantation (Groups 7, 8, 9 and

10); monitor kinetics of plasma expression of miRNAs after different transplantation. 9-14

70

Subtask 3.2- - Evaluate histopathological changes (H&E) and inflammatory infiltration

(THC or IF for CD3, CD4 and CD8 (T cells)) on indicated time points. 9-14

Milestone(s): Identify pattern and sensitivity of plasma expression of miRNAs to be

advanced of clinical signs 14

Major Task 4: Correlation and validation in any of miRNAs in human samples will be

verified any signature identified in Aim 1 and 2. Months

Subtask 4.1- Receive IRB and DoD Human Research Protection Office approvals 0-6 100

Subtask 4.2 — Collect samples; monitor kinetics of plasma expression of miRNAs; evaluate

and validate in any of miRNAs in human samples 15-17

Subtask 4.3 - Final data analysis and interpretation. Prepare reports and manuscripts for

submission 17-18

Milestone(s): Identify pattern and sensitivity of plasma expression of miRNAs to be

advanced of clinical signs from human samples 18

e  What was accomplished under these goals?

1) Major Activities:
e  Major Task 1: Investigate plasma expression of miRNAs after transplantation
e  Major Task 2: Investigate whether profile of plasma miRNAs differ in allotrasplantation setting

2) Specific Objectives:
e  Major Task 1, Subtask 1.2 : Perform murine skin, heart and hind limb transplantation (Groups 1, 2, and 3);
monitor kinetics of plasma expression of miRNAs after different transplantation.
e  Major Task 2, Subtask 2.1: Perform murine skin, heart and hind limb transplantation (Groups 4, 5, and 6); monitor
kinetics of plasma expression of miRNAs after different transplantation.




Major Task 1, Subtask 1.2: Perform murine skin, heart and hind limb transplantation (Groups 1, 2, and 3);
monitor kinetics of plasma expression of miRNAs after different transplantation.

We have performed total 39 transplantation in syngeneic setting to monitor kinetics of plasma expression of miRNAs after

different transplantation. Below is the table summering the animal assignment till 04/14/2021.

POD2 | PODS5 | POD7 | POD21
Group 1 Skin +4 +4
Group 2 Heart +4 +4 +4 +4
Group 3 Hind limb +3 +4 +4 +4

Major Task 2, Subtask 2.1: Perform murine skin, heart and hind limb transplantation (Groups 4, 5, and 6);
monitor kinetics of plasma expression of miRNAs after different transplantation.

We have performed total 36 transplantation in allogenic setting to monitor kinetics of plasma expression of miRNAs after
different transplantation. Below is the table summering the animal assignment till 04/14/2021.

POD2 | PODS5 | POD7
Group 4 Skin +4 +4 +4
Group 5 Heart +4 +4 +4
Group 6 Hind limb +4 +4 +4

We have performed total 6 miRNA extraction in order to optimize condition of miRNA expression and comparison to
monitor kinetics of plasma expression of miRNAs after different transplantation.

# Plasma - Sample ID RNA Concentration (ng/ul) Total amount/sample (ng/pl) 260/280 260/230
1 miRNA_c-2-7-2 11.1 222 1.11 0.14
2 miRNA c¢-2-7-3 14.2 284 0.98 0.19
3 miRNA c-1-5-3 5.7 114 1.08 0.09
4 miRNA c-1-5-4 11.2 224 1.19 0.18
5 miRNA_ctrol no TX-1 30.9 618 1.24 0.29
6 miRNA_ctrol no TX-2 52.6 1052 1.22 0.33

Major Task 3, Subtask 3.1: Perform murine skin, heart and hind limb transplantation (Groups 7, 8, 9, and 10);
monitor kinetics of plasma expression of miRNAs after different transplantation.

We have performed total 96 transplantation in allogenic setting to monitor kinetics of plasma expression of miRNAs after
different transplantation. Below is the table summering the animal assignment till 04/14/2021.

POD2 | PODS5 | POD7 | POD21 PODS50 POD70
Group 7 Skin +4 +4 +4 +4 +4 +4
Group 8 Heart +4 +4 +4 +4 +4 +4
Group 9 Hind limb +4 +4 +4 +4 +4 +4
Group 10 Hind limb +4 +4 +4 +4 +4 +4

What opportunities for training and professional development has the project provided?

Nothing to report

How were the results disseminated to communities of interest?

Nothing to report

What do you plan to do during the next reporting period to accomplish the goals?

We have done performing surgeries and sample collection to fill up remaining groups under both Major task 1 and Major

task 2. We will continue for miRNA examination and histopathological evaluation. We received IRB and HRPO approvals
for Major task 4.



4. Impact

What was the impact on the development of the principal discipline(s) of the project?
Nothing to report

What was the impact on other disciplines?

Nothing to report

What was the impact on technology transfer?

Nothing to report

What was the impact on society beyond science and technology?

Nothing to report

5. Changes/Problems

Changes in approach and reasons for change
Nothing to report

Actual or anticipated problems or delays and actions or plans to resolve them

Actual or anticipated Problems or delays
1. With the pandemic of COVID-19, certain delay is anticipated in the upcoming reporting period.

Course of actions planned to mitigate problems
1. Currently focus is laid on anticipating future experiments and coordinating experimental plans, supplies
and resources in order to allow a timely re-start of the in-vivo and in-vitro experiments.

Changes that had a significant impact on expenditures

Nothing to report

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select
agents

Nothing to report

Significant changes in use or care of human subjects

Nothing to report

Significant changes in use or care of vertebrate animals
Nothing to report

Significant changes in use of biohazards and/or select agents
Nothing to report

6. Products

Publications, conference papers, and presentations
Nothing to report

Website(s) or other Internet site(s)

Nothing to report

Technologies or techniques

Nothing to report

Inventions, patent applications, and/or licenses
Nothing to report

Other Products

Nothing to report



7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS
e What individuals have worked on the project?

Name: Byoung Chol Oh, D.V.M., Ph.D.

Project Role: Principal Investigator

Researcher Identifier (e.g. ORCID ID):

Nearest person month worked: 2

Contribution to Project: Dr. Oh has performed work regarding the establishment and completion of the
IACUC protocol as well as the submission of the ACURO protocol.

Name: Gerald Brandacher, M.D.

Project Role: Co-Investigator

Researcher Identifier (e.g. ORCID ID):

Nearest person month worked: A2

Contribution to Project: Dr. Brandacher has supervised work regarding the establishment and
completion of the TACUC protocol as well as the submission of the ACURO
protocol.

e Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since
the last reporting period?

Name (First and Last) Current Support Changes

Oh, Byoung Chol Change: Closed Phase II: Novel Super-cooling of Genitourinary Cells and
Tissues for Transplant

Sponsor: X-Therma / Prime: DOD

Award: W81XWH-16-C-0212

Role: Co-1

Effort: 2.16CM

Date: 10/01/2018 - 05/24/2020

Oh, Byoung Chol Change: Received Human iPSC-derived EGFR+ functional Schwann Cells to
Enhance Nerve Regeneration

Sponsor: TEDCO

Award: 2020-MSCRFL-5414

Role: PI
Effort: 2.4CM
Date: 06/30/2020 — 06/29/2022
Oh, Byoung Chol Change: Received - 1R43A1155196 - A Novel and Clinically Feasible Co-
therapy of Deceased Donor Bone Marrow Combine
Role: Co-1
Effort: .60CM
Date: 02/15/2021 — 06/30/2022
Gerald Brandacher Change: Closed Phase II: Novel Super-cooling of Genitourinary Cells and

Tissues for Transplant

Sponsor: X-Therma / Prime: DOD

Award: W81XWH-16-C-0212

Role: PI

Effort:1.08CM

Date: 10/01/2018 - 05/24/2020

Gerald Brandacher Change: Closed Phase II: Non-Toxic, Highly-Effective Bioinspired
Cryoprotectants

Sponsor: X-Therma

Role: PI

Effort:.12CM

Date: 11/01/2019 — 10/31/2020

Gerald Brandacher Change: Closed Engineering a Hybrid Thymus to Unravel the Tolerogenic
Properties of Vascularize

Sponsor:: CDMRP

Award: W81XWH-16-1-0708

Role: Co-I

Effort:.12CM




Date 09/30/2016 — 06/29/2020
Gerald Brandacher Change: Received Human iPSC-derived EGFR+ functional Schwann Cells to
Enhance Nerve Regeneration
Sponsor: TEDCO
Award: 2020-MSCRFL-5414
Role: Co-I
Effort:.12CM
Date: 06/30/2020 — 06/29/2022
Gerald Brandacher Change: Received - R43HL152941- Feasibility of expanding ischemia time for
hearts destined for transplantation
Role: PI
Effort: 1%
Date: 01/01/2021 — 08/31/2022
Gerald Brandacher Change: Received - Replacing Sutures for Microvascular and Vascular
Anastomosis
Role: Co-I
Effort: 1%
Date: 01/13/2021 — 12/13/2021
Gerald Brandacher Change: Received - 1R43A1155196 - A Novel and Clinically Feasible Co-
therapy of Deceased Donor Bone Marrow Combine
Role: PI
Effort: 3%
Date: 02/15/2021 — 06/30/2022
Gerald Brandacher Changes: Received — “C00069632-2 Quantitative Ambulatory Assessment and
Prognosis of the Impact of Severe Upper...”
Role: PI
Effort: 2%
Dates: 03/01/2021 — 02/29/2024

e What other organizations were involved as partners?

Nothing to report

8. SPECIAL REPORTING REQUIREMENTS

Nothing to report

9. APPENDICES

ACURO, Animal Care and Use Review Office

H&E, Hematoxylin and eosin

IACUC, Institutional Animal Care and Use Committee
miRNA, micro Ribonucleic acid
VCA, vascularized composite allotransplantation






