
AWARD NUMBER:     W81XWH-15-1-0153 

TITLE:  Alternative RNA Splicing of CSF3R in Promoting Myelodysplastic Syndromes 

PRINCIPAL INVESTIGATOR:   Seth Corey, MD 

CONTRACTING ORGANIZATION: Virginia Commonwealth University 
Richmond, VA  23284 

REPORT DATE:  January 2017 

TYPE OF REPORT: Annual 

PREPARED FOR:   U.S. Army Medical Research and Materiel Command 
 Fort Detrick, Maryland  21702-5012 

DISTRIBUTION STATEMENT: Approved for Public Release;  
    Distribution Unlimited 

The views, opinions and/or findings contained in this report are those of the author(s) and should not be 
construed as an official Department of the Army position, policy or decision unless so designated by 
other documentation. 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE
January 2017 

2. REPORT TYPE
Annual 

3. DATES COVERED
13 Dec 2015 - 12 Dec 2016

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER 

Alternative RNA Splicing of CSF3R in Promoting Myelodysplastic 
Syndromes 

5b. GRANT NUMBER 
W81XWH-15-1-0153
5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S)

Dr. Seth Corey 
5d. PROJECT NUMBER 

5e. TASK NUMBER 

E-Mail:

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

Virginia Commonwealth 
University 
800 East Leigh Street 
P.O. Box 980568 
Richmond, VA 23298-0568 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)

U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland  21702-5012 11. SPONSOR/MONITOR’S REPORT

NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for Public Release; Distribution Unlimited 

13. SUPPLEMENTARY NOTES

14. ABSTRACT
More effective therapies for Myelodysplastic syndromes (MDS) can be developed if we learn more about how the disease develops. One of 
the most exciting advances has been the identification of mutations in genes encoding splicing factors. These occur in up to 85% of all 
patients with MDS. This group of proteins acts as a team to process the instructions (messenger RNA) that lead to the production of a 
specific protein. We have identified that the receptor for the most important growth factor for the production of granulocytes (the white 
blood cells most affected in MDS) is subject to splicing. These splicing changes result in a defective receptor, which fails to instruct blood 
cells to mature. We have developed a test to identify which specific splicing factor is involved in processing the messenger RNA for this 
receptor. We are identifying that specific splicing factor and are determining how to interrupt its defective splicing. Also, we have 
identified that this defective receptor results in too much growth and too little differentiation. We will develop a mouse model that will 
allow us to describe in greater, more accurate detail the molecular changes and cell behaviors due to the defective receptor. Our work will 
also allow us to screen for drugs that will correct the MDS condition by correcting the faulty splicing and may advance the use of the 
receptor as a clinical laboratory tool. 

15. SUBJECT TERMS
Myelodysplastic Syndromes, Bone Marrow Failure, Granulopoiesis, RNA splicing

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
OF ABSTRACT 

18. NUMBER
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON
USAMRMC 

a. REPORT

Unclassified

b. ABSTRACT

Unclassified

c. THIS PAGE

Unclassified
    Unclassified 

19b. TELEPHONE NUMBER (include area 
code) 

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18

seth.corey@vcuhealth.org

5



Table of Contents 

 Page 

1. Introduction……………………………………………………………...….4

2. Keywords…………………………………………………………………….4

3. Accomplishments………..…………………………………………..........4-5

4. Impact…………………………...………………………………………...…5

5. Changes/Problems...….……………………………………………………5

6.  Products…………………………………….……….….……….………….N/A

7. Participants & Other Collaborating Organizations..………...………5

8. Special Reporting Requirements………………………………………N/A

9. Appendices………………………………………………………………...N/A



 

 
 
INTRODUCTION: A major distinguishing feature of myelodysplastic syndromes (MDS), the most 
common form of acquired bone marrow failure, is the presence of recurrent mutations in one of the 
genes encoding a component of the splicing machinery. These mutations are found in 50-85% of 
individuals with MDS. However, little is known of their impact on normal and abnormal hematopoiesis. 
Our lab studies the signal transduction of Granulocyte Colony Stimulating Factor Receptor (GCSFR, 
the gene is CSF3R). The alternative splicing of CSF3R, which is associated with MDS, provides a 
robust model to reveal the mechanisms by which aberrant splicing promotes myelodysplasia and 
determine cell fate. We proposed the following specific aims:  
Specific Aim 1. Determine the splicing mechanism involved in processing the CSF3R gene into 
transcripts encoding a full-length GCSFR and a truncation, differentiation-impaired GCSFR. We will 
construct a minigene reporter cassette and test the predicted mechanisms. We will determine which 
signaling pathways promote intron retention and permit expression of full-length GCSFR so to target 
this step pharmacologically.  
Specific Aim 2. Fully characterize the aberrant proximal phosphoprotein and distal gene regulatory 
networks and correlate with an in vivo model of a truncated GCSFR. We will compare the signaling and 
gene expression profiles in murine and human CD34+ hematopoietic stem cells and correlate 
phenotypically with a retroviral transduction/transplantation model by expressing alternative splice form 

in the context of Csf3r
-/- 

mice.  
 
KEYWORDS: Myelodysplastic Syndromes, Bone Marrow Failure, Granulopoiesis, RNA splicing 
 
ACCOMPLISHMENTS: We have made remarkable progress in aim 1, identifying the potential 
contribution of a tyrosine kinase, not Protein Kinase C, to intron retention (Figure 1). First, we improved 
the minigene construct, making it more specific for detecting spliced forms. Also shown in Figure 1 are 
data to suggest a possible role for U2AF1 in intron retention. In addition, we have obtained the cDNAs 
for other splicing genes: SRSF2 and Luc7L2. A material transfers agreement for SF3B1 has been 
signed. We will soon be performing site-directed mutagenesis to create the cDNAs for recurrent gene 
mutations associated with MDS.  We have obtained pilot gene expression profile on Ba/F3 cell lines 
expressing either the full-length versus truncated CSF3R and have performed gene set enrichment 
analysis that documents different signatures for JAK-STAT, cell cycle, and cancer signaling. Thus, we 
are proceeding to breed the mice, transduce them with the alternatively spliced CSF3R, and perform 
the more informative RNA-Seq.  
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IMPACT: We have tentatively identified U2AF1 and tyrosine phosphorylation as a splicing factor and 
post-translational modification that regulate the processing of the CSF3R transcript. This will identify a 
pathway for therapeutic targeting in MDS.  We submitted an abstract on this work, which was accepted 
for presentation at the American Society of Pediatric Hematology/Oncology and American Society of 
Hematology annual meetings in 2016.  
 
CHANGES/PROBLEMS: Delay in obtaining institutional release from Northwestern University School of 
Medicine has resulted in delay of the start-up. However, the award has been transferred and animal care 
approval has been obtained at VCU. Also, the co-PI Chonghui Cheng, MD PhD has moved from Northwestern 
to Baylor College of Medicine. The transfer and administrative paperwork has been successfully completed.  I 
have successfully recruited a doctoral student, Ann Wang, to work on this project.   
 
PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS: Chonghui Cheng, MD PhD, Baylor College 
of Medicine 
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