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Iain Drummond, PhD 
Mount Desert Island Biological Laboratory 

 
Date Prepared: June 10, 2019 

Name: Iain Alexander Drummond 

Office Address: Mount Desert Island Biological Laboratory,  
159 Old Bar Harbor Rd 
Bar Harbor, ME 04609 
 

Home Address: 52 Park Street, Ellsworth ME 04605 

Work Phone:   617 435 0685 

Work Email:  idrummond@mgh.harvard.edu (after Sept 1: idrummond@mdibl.org) 
 

Work FAX:   

Place of Birth: Detroit, MI 

 

Education 
 
7/74 – 6/78 B.S Biology Union College, NY 
    
9/81 – 12/86 Ph.D. Cell and Developmental Biology University of California, Berkeley 

 

Postdoctoral Training 
  
1/87-6/90 Postdoctoral Fellow Cell signaling in Dictyostelium 

(Rex Chisholm PI) 
Northwestern University 
Medical School 
 

7/90-12/92 
 

Research Associate Molecular genetics (Vikas 
Sukhatme PI) 

HHMI Univ. of Chicago 

 

Faculty Academic Appointments 
 
1/93-6/97 Instructor Medicine HMS 
7/97-6/06 Assistant Professor Medicine HMS 
7/06-9/19 Associate Professor Medicine HMS 
6/07-9/19 Adjunct Appointment Genetics HMS 
5/08-9/19 Adjunct Appointment Developmental and Regenerative 

Biology 
HMS 

9/19 -  Professor MDIBL  
 

Appointments at Hospitals/Affiliated Institutions 
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1/93-6/95 Research Associate Division of Nephrology Beth Israel Hospital 
7/95-4/14 Assistant Biologist Department of Medicine, 

Nephrology Division 
Massachusetts General 
Hospital 

5/14-9/19 Biologist Department of Medicine, 
Nephrology Division 

Massachusetts General 
Hospital 

 

Other Professional Positions 
 
5/86-9/86 Mentor, MARC program University of California, Berkeley 
6/99-6/09 Webmaster Nephrology Division, MGH 
5/07- Scientific Advisory Committee Polycystic Kidney Disease Foundation 
5/08-1/12 Scientific Advisory Committee The zebrafish TILLING consortium 

Major Administrative Leadership Positions  

Local 
1/01-9/19 Fellowship Committee Nephrology Division, MGH 
1/05-9/19 Research Council Representative Nephrology Division, MGH 
8/08-9/19 Course Co-director, CB226; Concepts in 

Development, Self-renewal and Repair 
BBS Program, Harvard Medical School 

6/12-6/15 CROI Grants and IT committee Chair MGH Research Administration 
1/12-8/15 MGH PhD Steering Committee; Chair MGH Research Administration 
1/12-8/15 MGH PhD Steering Committee; Exec 

Committee 
MGH Research Administration 

6/12-9/19 MGH Research IT Advisory Board MGH Research Administration 
6/13-6/19 MGH SRRP Co-Chair MGH Research Administration 
8/17-9/19 Director of Fellowship Training Nephrology Division, MGH 

 

Regional 
5/95-5/06 Organizer and Chair  Boston area zebrafish meeting (held yearly 

at Whitehead Institute, MIT or Novartis) 
 

National and International 
7/00 Chair, Organogenesis Symposium Cold Spring Harbor meeting on Zebrafish 

Development and Genetics 
11/05 Co-Chair, ASN Symposium New Insights into the Molecular 

Pathogenesis of Human Renal 
Malformation 

11/07 Co-Chair, ASN Symposium Ciliary Signaling in PKD 
4/10-8/10 Organizing Committee member International Workshop in Developmental 

Nephrology 
2/11-5/16 Scientific Advisory Committee Johns Hopkins PKD Center (P30) 
2/11-5/16 Scientific Advisory Committee Mayo Clinic PKD Center (P30) 
2/13-5/14 Scientific Advisory Committee University of Alabama Kidney Center (P30) 
2/13-5/16 Scientific Advisory Committee NIH GUDMAP Consortium 
2013 PhD Committee American Society for Nephrology 
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2014-2015 ASN 2015 Program Committee American Society for Nephrology 
2016 GSA Program Committee Genetics Society of America 
2013-2017 Co-organizer  FASEB meeting on The Biology of Cilia 

and Flagella 
2016 Prize Selection Committee 2017 Kaplan Prize for PKD 
2017 ASN Kidney Health Initiative Cellular devices committee 
2018- Scientific Advisory Committee Imagine Institute, Paris France 

 

Committee Service  

Local 
2003-2004 Thesis Advisory Committee, BBS (Rick 

James) 
HMS, BBS 

  Committee member 
   
2003 Thesis Advisory Committee, MIT/WHOI 

(Heather Handley) 
MIT 

  Committee member 
   
2007 Thesis Examination Committee BBS (Jamil 

Scott) 
HMS / BBS 

  Committee member 
   
2007 PQE Committee (Tyler Gibson) HMS / Biophysics 
  Committee member 
   
2007 PQE Committee (Jun Kawasaki) HMS / BBS 
   
2007- Office of Research and Career Development 

Steering Committee 
MGH 

 2007- Committee member 
   
2008 PQE Committee (April Cook) HMS / BBS 
   
   
2008 PQE Committee (Jon Rosen) HMS / BBS 
   
2008 Thesis Advisory Committee (David Rhee) HMS / BBS 
  Chair 
   
2008 Thesis Advisory Committee (Peter Yang) HMS / BBS 
  Chair 
   
2009 Candidacy Examination Committee (Bob 

Kao) 
Harvard University / MCB 

  Committee member 
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2009 Thesis Advisory Committee (Ramon 
Bonegio) 

BUSM / Nephrology 

  Committee member 
   
2009  Thesis Examination Committee (Corinne 

Nielsen). 
HMS / BBS 

  Committee member 
   
2009  Thesis Examination Committee (Linyu Li) HMS / BBS 
  Committee member 
   
2009  Thesis Examination Committee (Kristen 

Alexa) 
UMass Medical School / Cell Biology 

  Committee member 
   
   
2011  Thesis Examination Committee (Nathan 

Billings). 
HMS / BBS 

 
 

  

2012- Thesis Advisory Committee (Jake Daane) HMS / BBS 
  Committee member 
   
2012-2015 Thesis Advisory Committee (Yuya Sugano) 

 
Institute of Anatomy and Molecular Life 
Sciences, University of Zurich, Switzerland 

  Committee member 
   
2012 Executive Committee on Research 

Executive Director Search Committee 
MGH 

  Search Committee Member 
   
2012 Office for Research Career Development  

Graduate Student Division Director Search 
Committee 

MGH 

  Search Committee Member 
   
2013- Post-doc Salary Task Force MGH 
  Committee Member 
   
2013  Thesis Examination Committee (Shoshoni 

Caine) 
Tufts University 
Committee member 

   
   
2013 Thesis Examination Committee (Johanna 

Kowalko)   
HMS/BBS 

  Committee member 
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2013 Thesis Examination Committee (Peter 
Yang) 

HMS/BBS 

  Committee member 
 

2014 Thesis Advisory Committee (Alena 
Yermalovich) 

HMS / BBS 

  Committee member 
 

2017 Thesis Advisory Committee (Kate Harding) HMS / BBS 
  Committee member 

 
 

2016 Office for Research Career Development  
Postdoctoral Division Director Search 
Committee 
 

MGH 

2016- MGH Research Institute 
"Navigating the translational pipeline" 
course development 
 

Committee member 

2018 PQE Committee (Michael Florea) HMS/BBS 
  Committee member 

 
2018 Thesis Advisory Committee (Rebecca Soto) HMS/BBS 
  Committee Chair 
   
2018 Thesis Advisory Committee (Michael 

Florea) 
HMS/BBS 

  Committee Chair 

Professional Societies 
1/98- American Society for Nephrology Member, Abstract selection committee 
   
1/98- American Society for Cell Biology Member 
   
8/13- American Society of Human Genetics Member 

 

Grant Review Activities 
2002 NCRR Study Section Ad Hoc Reviewer 
2002-2003 NIDDK PPG Study Section Ad Hoc Reviewer 
2003 NIDDK GMB Study Section Ad Hoc Reviewer 
2003-2005 NIH Multi-Institute Zebrafish Initiative 

Study Section (RFA) 
Ad Hoc Reviewer 

2005 American Heart Foundation Fellowship 
Review 

Ad Hoc Reviewer 

2006-  Wellcome Trust Grants Review Ad Hoc Reviewer 
2008 National Kidney Foundation Review 

Committee 
Ad Hoc Reviewer 
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2003- PKD Foundation  
 2003-2006 Ad Hoc Reviewer 
 2007- Scientific Advisory Board 
2006 March of Dimes Foundation Review 

Committee 
Ad Hoc Reviewer 

2007 The Dutch Cancer Society Grant Review Ad Hoc Reviewer 
2006-2008 The Alberta Heritage Medical Research 

Foundation (Canada) 
Ad Hoc Reviewer 

2009-2010 NIH Challenge Grant study section Ad Hoc Reviewer 
2011 Health Research Council of New Zealand  Ad Hoc Reviewer 
2013 NIH Dev1 Study Section Ad Hoc Reviewer 
2013 NIH KMBD Study Section Ad Hoc Reviewer 
2014-2018 NIH KMBD Study Section Study section member 
2019- NIDDK Council Advisory councelor 

 

Editorial Activities 
 

Development 
Developmental Cell 
Developmental Biology 
Cell 
Current Biology 
EMBO Journal 
PNAS 
Genes and Development 
Nature 
PLOS Genetics 
Nature Genetics 
Journal of Cell Science 
Journal of Clinical Investigation 
American Journal of Physiology 
Developmental Genetics 
Mechanisms of Development 
Developmental Dynamics 
Kidney International 
Journal of the American Society for Nephrology 
Human Molecular Genetics 
Physiological Genomics 
 

Other Editorial Roles 
1/02-1/12 Editorial Board American Journal of Physiology 
1/07-1/18 Editorial Board Journal of the American Society for 

Nephrology 
1/13-1/16 Editorial Board Physiological Genomics 
6/12- Editorial Board Cilia 
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Honors and Prizes 
 
1978 Sigma Xi Sigma Xi Scientific Research 

Society 
Scholarship in 
undergraduate research 

1984 Mountain Scholarship Mountain Memorial Scholarship, 
Woods Hole, MA 

Research at Woods Hole 

 
 
Report of Funded and Unfunded Projects 

Funding Information 

Past 
 
1989-1990 Cloning by complementation in Dictyostelium discoideum. 
 NIH/NRSA 
 PI (Post-doctoral Fellow) 
 The goals of this proposal were to establish methods for cloning my complementation in 

Dictyostelium 
 

1996-1997 Genetic analysis of Kidney Cystic Disease Using Zebrafish as a Model Organism. 
National Kidney Foundation Young Investigator Award 

 Principal Investigator 
 The goals of this proposal were to characterize zebrafish pronephric development and cyst 

mutants  
  
1998-2000 Zebrafish kidney development (Arindam Majumdar) 
 NIH NRSA  
 Mentor 
 To clone and characterize genes mutated in zebrafish kidney mutants 
  
1999-2004 Kidney development and cystogenesis. 
 NIDDK PO1 
 Co-PI 
 The goals were to model Autosomal Dominant Polycystic Kidney Disease in zebrafish. 
  
2002-2004 Functional Analysis of cystic disease genes in zebrafish (Angela Zhao) 
 PKD Foundation Fellowship 
 Mentor 
 To study the function of Polycystins in zebrafish 
  
2002 A Bioinformatics Web server for zebrafish genomics. 
 Sun Microsystems Academic Equipment Grant 
 PI 
 This award provided a Sun Fire V440 server to host a zebrafish and mouse bioinformatics 

server (for Blasting unassembled genomic sequence and generation of SSR markers for 
genetic mapping) 

  
2006-2008 Polycystin- 2 in Renal Cyst Formation and Ca2+ Flux (Steve Mangos) 
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PKD Foundation fellowship 
 Mentor 
 To generate dominant negative, screenable models of ADPKD and study calcium 

transients using genetically encoded biosensors. 
  
2006-2008 osr1 function in nephrogenesis (Sudha Mudumana) 
 American Heart Association Fellowship 
 Mentor 
 To study osr1 in kidney and vascular patterning and development 
  
2009-2010 Cloning and analysis of the zebrafish schmalhans mutant (Jennifer Panizzi) 
 NIH NRSA 
 Mentor 
 To positionally clone and analyze the zebrafish primary ciliary dyskinesia mutant 

schmalhans. 
  
2009-2010 Polycystin regulation of ER/Golgi calcium and its role in matrix assembly and secretion. 
 PKD Foundation 
 PI 
 The goals were to determine the role of ER calcium and the unfolded protein response in 

the pathophysiology of Autosomal Dominant Polycystic Kidney Disease. 
  
2009-2010 ARRA Competitive Supplement to "Genetic analysis of zebrafish kidney development" 
 NIDDK  
 PI 
 To explore the function of nephronophthisis genes in zebrafish kidney development. 
  
2010 Regulation of Motile Cilia in The Zebrafish Pronephros (Nathan Hellman; deceased) 
 NIDDK K08 
 Mentor 
  
2008-2013 Analysis of the zebrafish fleer mutant (Narendra Pathak) 
 NIH KO1 ($805,750) 
 Mentor 
 To characterize mechanisms of tubulin post-translational modification regulated by the 

fleer gene. 
  
2009-2014 Collective cell migration in nephron morphogenesis (Aleksandr Vasilyev) 
 NIH KO8 ($805,750) 
 Mentor 
 To explore cellular mechanisms underlying a novel cell migration in kidney tubule 

formation. 
 

2012-2014 Zebrafish adult kidney stem cells 
 Harvard Stem Cell Institute ($80,000) 
 PI 
 The goals of this project are to generate new transgenics using the fzd9b gene promoter in 

order to test the developmental potential and origins of kidney stem cells.   
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2004-2015 Function of polycystins in zebrafish 
 NIDDK DK070263  
 PI ($1,455,795.00) 
 The aims of this grant are to determine signal transduction pathways and molecular 

regulation of morphogenesis by polycystins 
 

2005-2015 Comparative analysis of odd-skipped related1 function in nephrogenesis 
 NIDDK DK071041  
 PI ($955,840.00) 
 The goals of this project are to determine the function of osr1 in kidney cell type 

differentiation. 

Current 
 
1997-2019 Ciliogenesis in epithelial injury 
 NIDDK DK053093  
 PI ($1,409,959.00) 
 The aims of this grant are to study genetic defects and ciliopathy in zebrafish 
  
2013-2015 A small molecule screen for ciliopathies (Judith Bergboer) 
 Netherlands Organization for Scientific Research 
 Mentor 
 The goal of this project is to develop a zebrafish functional assay for sensory cilia using 

neuronal responses to odorants and calcium biosensors to create a platform for screening 
chemical libraries.  
 

2015-2020 Mechanisms of tubule interconnection 
 NIDDK UH2/UH3 DK107372 
 PI ($426,000) 
 The goal of this project is to 1) establish quantitative assays for tubule interconnection in the 

context of new nephron addition after kidney injury in adult zebrafish, 2) assay signaling 
pathways that impact cell rearrangements and morphological processes required for lumenal 
interconnection. 

 
2015-2017 Non-canonical wnt signaling and regulation of nephric duct insertion 

NIH/NIDDK U54DK104309 
 PI ($75,000) pilot project 

The goals of this pilot project are to assay a conserved role for Wnt5 in nephric duct / 
cloaca insertion and formation of the lower urinary tract. The source and target cells for 
Wnt5 signaling will be determined using tissue specific rescue experiments in zebrafish 
wnt5b mutants and dominant negative signaling constructs.  

 
2016-2019 Genetics of Human Renal Hypodysplasia 
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 NIDDK DK107372 
 Subcontract ($118,000) 
 The aims of this subcontract are to conduct functional assays of candidate human CAKUT 

disease alleles in zebrafish. Disease gene ortholog expression patterns will be determined by 
in situ hybridization and candidate human disease genes will be targeted for mutation using 
CRISPR/Cas9 genome editing to determine their roles in CAKUT pathology.  
 

Current Unfunded Projects 
 
2010 PI / "An FEI G2 F20 TWIN Electron Microscope" 
 I am continuing to try and raise funds to upgrade our electron microscopy core to enable 

structural EM studies and 3D tomography of thick tissue sections. 
  
2013 PI / "A Lightsheet Microscope" 
 In this multiuser SIG I aim to establish a lightsheet confocal microscope for live time lapse 

confocal imaging.  
 

Report of Local Teaching and Training 
Teaching of Students in Courses  
2000-2006 Renal Pathophysiology HST110 HMS 
 20-30 Medical and engineering students 1 1 hour lecture 
   
2006 Vertebrate Developmental Biology CB207 HMS 
 BBS 1-3rd yr Graduate students 1 1hour lecture 
   
2006- Concepts in Development, Self Renewal 

and Repair, CB226 (Course Director) 
Simches (MGH) 

 BBS graduate students, HMS medical 
students, HSD dental students and Harvard 
University SEAS students. 
https://canvas.harvard.edu/courses/42283 

Organize 12 1 hour lectures, 12 2 hour 
literature reviews, grade 12 research 
proposals. Ongoing course offering. 

   
2009 Cilia and Disease, DRB Nanocourse HMS 
 80 students, post docs and interested faculty 2 3hour sessions 
   
2012, 2013 MGH Molecular Biology Course, "Current 

Techniques in Molecular Genetics" 
Simches (MGH) 

 30-40 research fellows 1 1 hour lecture 
   
2014 Cilia and Disease, DRB Nanocourse HMS 
 40 students, post docs and interested faculty 1 4 hour session 

Regional, National and International Presentations 

2004 Renal Development and Organogenesis. National University of Singapore 
 20 graduate students 2 2 hour lectures 
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2011 Renal Development and Organogenesis. National University of Singapore 
 20 graduate students 2 2 hour lectures 
   
2010, 2011, 
2012, 2014, 
2016 

Host lab for the University of Paris 7 
Master's Student Internship program 

6 months mentored training 

   
2013 Frontiers of Genetics and Development Fudan University, Shanghai China 
 60 Fudan University graduate students 4 x 1 hour lectures on organogenesis and 

tissue regeneration 
 

Laboratory and Other Research Supervisory and Training Responsibilities 
 
2005-2013 Confocal microscopy Nephrology Division, MGH 
 Postdoctoral fellows and graduate students 5 2 hour sessions/yr. Over 120 fellows 

trained 
   
2014-2019 Site Director, Harvard summer research 

program in Kidney Medicine (NIDDK 
R25) 
 

3 month mentoring of undergraduate 
students in research projects. 

 

Formally Supervised Trainees 
  
1997-2000 Arindam Majumdar / Research Assistant Professor, Uppsala University, Sweden 
 Postdoctoral Mentor; Published 7 papers together; NRSA fellowship 
  
2001-2004 Angela Zhao / Private Practice, Case Western Reserve, Cleveland OH. 
 Postdoctoral Mentor; Published 7 papers together; PKD fellowship 
  
2000-2004 Tomoko Obara / Assistant Professor, University of Oklahoma 
 Postdoctoral Mentor; Published 5 papers together; left with NIH R21 grant 
  
2002-2004 Albrecht Kramer-Zucker / Project leader, University of Freiburg, Germany 
 Postdoctoral Mentor; Published 4 papers together 
  
2002-2004 Dirk Hentschel / Instructor in Medicine, HMS 
 Postdoctoral Mentor; Published 2 papers together 
  
2004-2008 Narendra Pathak / Instructor in Medicine, HMS 
 Postdoctoral Mentor; Published 3 papers and a book chapter together; KO1 award. 
  
2005-2008 Steven Mangos / Research Assistant Professor, Rush University Medical Center, Chicago 

IL 
 Postdoctoral Mentor; Published 6 papers together; PKD fellowship 
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2005-2009 Sudha Mudumana, Biotechnology Consultant, Detroit MI 
 Postdoctoral Mentor; Published 3 papers together; AHA fellowship 
  
2007-2010 Jennifer Panizzi / Assistant Professor, Auburn University, AL 
 Postdoctoral Mentor; Published 1 paper together; NRSA fellowship 
  
2007-2013 Aleksandr Vasilyev / Assistant Professor, New York Institute of Technology 
 Postdoctoral Mentor; Published 3 papers and 2 reviews together; KO8 and RO3 Awards. 
  
2007-2010 Alexandra Terashima / Research Administration, RIKEN Institute for Brain Research 
 PhD Graduate Advisor; 2 publications in process of submission  
  
2008-2010 Nathan Hellman / deceased. 
 Postdoctoral Mentor; Published 1 paper; KO8 Award 
  
2008-2013 Christina Austin-Tse / Editor at the Journal of Visualized Experiments, Cambridge MA 
 PhD Graduate Advisor; Published 4 papers 
  
2010- Caramei Kamei / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor / NRSA Postdoctoral Fellowship 
  
2010 Evelyne Huynh Cong / Masters Student, University of Paris 7 
 Masters Thesis Mentor 
  
2010-2014 Stephanie Le Corre / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor 
  
2010-2016 Ritu Tomar / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor 
  
2010-2016 Erin Merkel / Graduate Student Department of Genetics, HMS 
 PhD Graduate Advisor  
  
2011 Anne-Laure Duchemin / Masters Student, University of Paris 7 
 Masters Thesis Mentor 
  
2012 Aurelien Palmyre / Masters Student, University of Paris 7 
 Masters Thesis Mentor 
  
2013-2016 Judith Berboer / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor; NWO  Postdoctoral Fellowship 
  
2013 Yu Liang / Masters Student, M.D. University of Heidelberg, Germany 
 Mentored training 
  
2014- Tom Gallegos / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor 
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2014 Marie Dupont / Masters Student, University of Paris 7 
 Masters Thesis Mentor 
  
2014 Mike Baltussen / Technology Student, The Netherlands 
 Undergraduate Internship advisor 

 
2015-2018 Yuya Sugano / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor 
  
2015 Guillaume Dorval / Postdoctoral Fellow, Nephrology MGH 

Postdoctoral Mentor 
  
2016- Magdalena Cardenas Rodriguez / Postdoctoral Fellow, Nephrology MGH 

Postdoctoral Mentor 
  
2016 Simone Kersten / Masters Student, Biomedical Sciences at Radboud UMC 

Masters Thesis Mentor 
 

2017 Hugo Siegfried / Masters Student, University of Paris 
Masters Thesis Mentor 

2017- Lydia Djenoune / Postdoctoral Fellow, Nephrology MGH 
 Postdoctoral Mentor 

2018- Monica Sircar / Nephrology Research Fellow, Nephrology MGH 
Fellowship Mentor 

 

Local Invited Presentations 
1994  The Renal Unit, Massachusetts General Hospital 
2004 Cutaneous Biology Research Unit, MGH, Charlestown 
2004 Program in Matrix Biology, BIDMC, Boston MA 
2004 Cardiovascular Research Center, MGH, Charlestown 
2004 Forsyth Institute, Boston 
2007 Northeastern University, Department of Biology, Boston MA 
2010 Beth Israel Deaconess Grand Rounds 
2012 Boston University School of Medicine, Pulmonary Division 
2014 MGH Nephrology Grand Rounds 
 
Report of Regional, National and International Invited Teaching and Presentations 

Invited Presentations and Courses  

Regional 
1992 The Worcester Foundation for Experimental Biology, Worcester MA 
1993 University of Connecticut Health Center CT 
2003 Univ. Mass. Medical School, Worcester, MA 
2004 Department of Biology, Univ. of Mass, Amherst MA 
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2006 The Mount Desert Island Stem Cell Symposium, Bar Harbor ME 
2007 Yale School of Medicine, Genetics Department, New Haven CT 
2008 Yale University, Department of Biology New Haven CT 
2009 Umass Medical School, Program in Molecular Medicine, Worcester, MA 
2015 Brigham and Womens Hospital, Boston 
 

National  
1987 35th Annual Meeting of the Radiation Research Society, Atlanta GA  
1991 DePaul University, Chicago IL 
1992 Baylor College of Medicine, Houston TX 
1992 Washington University School of Medicine, St. Louis, MI 
1992 McArdle Cancer Center, University of Wisconsin, Madison, WI 
1993  The Center for Advanced Biotechnology and Medicine, Rutgers, NJ 
1993 Loyola University Cancer Center, Chicago, IL 
1995 The Sixth International Workshop on Developmental Nephrology, Airlie Virginia 
1995 American Society of Nephrology annual meeting, San Diego, CA 
1996 Cold Spring Harbor meeting on Zebrafish Development and Genetics 
1996 American Society of Nephrology meeting on Renal Developmental Biology 
1997 National Institutes of Health; NIDDK Workshop on Polycystic Kidney Disease  
1998 Mount Sinai School of Medicine, NY, NY. 
1998 Albert Einstein School of Medicine, NY 
1998 Cold Spring Harbor meeting on Zebrafish Development and Genetics 
1998 Meeting of the American Society for Cell Biology 
1999 American Society of Nephrology 
2000 American Society of Nephrology 
2001 University of Kansas Medical Center. 
2001 Banbury conference on epithelial and endothelial tube formation. CSHL 
2002 Vanderbilt University Medical Center, Nashville, TN 
2002 University of Alabama, Birmingham AL 
2002 FASEB meeting on polycystic kidney disease, Tuscon AZ 
2002 University of Indiana Medical School, Indianapolis IN 
2002 Nephron patterning, ASN, Philadelphia PA 
2002 Angioblasts/nephrogenesis session, FASEB, San Diego CA 
2002 Kidney disease session, FASEB, San Diego CA 
2004 International conference on podocytes, Seattle WA 
2004 Model systems for kidney development, ASN, St. Louis MI 
2005 FASEB PKD Summer Research Conference, Saxtons River, VT 
2005 Zebrafish Strategic Meeting, MDIBL Bar Harbor ME 
2005 Medical College of Wisconsin, Milwaukee, WI 
2005 IUPS/FASEB, San Diego CA 
2006 UCSD Department of Biology, San Diego CA 
2006 NYU Department of Nephrology, NY NY 
2006 University of Cincinnati, OH 
2006 Johns Hopkins University, Genetic Medicine Baltimore MD 
2006 Santa Cruz Developmental Biology Meeting, CA 
2008 Zebrafish Development and Genetics, Madison WI 
2007 University of Alabama, Birmingham AL 
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2007 FASEB Cilia Symposium, Saxton River VT 
2007 FASEB symposium, Washington DC. 
2008 Univ. Michigan Center for Organogenesis, Ann Arbor MI 
2008 Zebrafish Development and Genetics, Madison WI 
2009 Columbia University, Department of Nephrology, NY NY 
2009 Department of Biology, Texas A&M College Station, TX 
2010 Columbia University, Department of Genetics 
2010 International Workshop in Developmental Nephrology, New York 
2010 American Society of Nephrology 
2010 Zebrafish Development and Genetics, Madison WI 
2010  FASEB Meeting on Ciliogenesis, Saxton River, VT 
2011  Gordon Conference on Cilia and Mucociliary Clearance, Ventura CA 
2011 FASEB PKD Summer Research Conference, Saxtons River, VT 
2011 American Society of Nephrology 
2011 American Society for Cell Biology 
2012 Duke University Developmental Biology Colloquium 
2012 University of Nevada, Las Vegas 
2012  ARVO meeting on cilia and retinopathies, Fort Lauderdale, FL 
2012 Zebrafish Development and Genetics, Madison WI 
2012  Mayo Clinic Scientific Advisory Board Keynote lecture 
2012 American Society of Nephrology 
2012 American Society for Cell Biology 
2013 University of Alabama HRFDCC Keynote lecture 
2013 Amgen Corporation, San Francisco CA 
2014 Joubert Syndrome Biennial Conference, ASHG mtg. Boston 
2015  Experimental Biology Meeting, Boston 
2015 Skirball Institute, New York 
2015  Columbia University, New York 
2015 Indiana University Imaging course 
2015 Kansas University PKD center, Kansas City 
2015 Solve Organ Shortage Foundation, Austin TX 
2015 Urology Symposium, Columbia University, New York 
2015 Genome Editing, American Society of Nephrology 
2016  Eli Lilly, Indianapolis, IN 
2016 Yale University Medical School Nephrology Division 
2016 Sanford Research Laboratories, Sioux Falls, SD 
2017 Cincinnati Childrens Hospital Urology workshop, Cincinnati, OH 
2017 Zebrafish Principal Investigators meeting, Asilomar CA 
2017 Columbia University, New York 
2018  Childrens National Hospital, Washington DC 
2018 Workshop on cilia and flagella, Zebrafish Development and Genetics, Madison WI 
2018 MDIBL, Kidney Repair and Regeneration, Bar Harbor ME 
 

International 
1996  German Nephrological Society, Berlin, Germany 
2000 Conference on Developmental Genetics, Munich, GSF, Germany 
2001 International conference on podocytes; Heidelberg, Germany 



 

 16 

2002 Temasek Life Science Laboratory, Singapore 
2003 ELSO European Cell Biology Meeting, Dresden, Germany 
2003 Novo Nordlsk Foundation; Diabetes Complications, Bro, Sweden 
2003 Temasek Life Science Laboratory, Singapore 
2004 Int. Workshop in Developmental Nephrology, Adelaide, Australia 
2005 XII Annual UK/European Nephrogenesis Workshop, London 
2005 4th International Symposium on Aquaporins, Brussels, Belgium 
2006 Conference on Epithelial Biology, MDC, Berlin 
2007 Institut Pasteur, Paris France. 
2007 ISN meeting, Rio de Janeiro, Brazil 
2007 Japanese Biochemistry and Molecular Biology Meeting, Yokohama, Japan 
2008 Nature Forefronts Symposium on Polycystic Kidney Disease, Montreal 
2009 International Society for Developmental Biology meeting, Edinburgh, Scotland 
2011 Temasek Life Science Laboratory, Singapore 
2011 Englert Lab retreat, Obertauern Austria 
2011  2nd international  Curie/UPMC Developmental Biology course, Paris 
2012  9th International meeting on Podocytes, Miami FL 
2013  Tonji University, Shanghai China 
2013  Gordon Research conference on Cilia and Mucociliary clearance, Barga Italy 
2013  International Workshop in Developmental Nephrology, Edinburgh Scotland 
2014  EURenOmics Joint Annual Meeting, Heidelberg Germany 
2014   Imagine Institute / Hopital Necker Paris France 
2014  Sheffield University, England 
2014  Novartis, Basel Switzerland 
2014  Fritz Lippmann Institute, Jena Germany 
2014  9th International meeting on Podocytes, Frieberg Germany 
2014  FASEB Research conference on Polycystic Kidney Disease, Barga Italy 
2014  International Society for Nephrology, Boston  
2015  EURenOmics Joint Annual Meeting, Heidelberg Germany 
2015   University of Zurich, Switzerland 
2015  International Workshop in Developmental Nephrology, Snowbird Utah 
2016  International Pediatric Nephrology Association, Iguçu Brazil 
2017  International Union of Physiological Sciences, Rio de Janiero, Brazil 
2017  7th International Kidney.CH Symposium, Zurich, Switzerland 
2018  International Workshop in Developmental Nephrology, Israel 
 

Report of Scholarship 
Publications 
 

Peer reviewed publications in print or other media 
 
Research investigations 
 
1. Ryser H.J-P., Drummond I.A., and Shen W.C. Cellular uptake of horseradish peroxidase and its 
poly(lysine) conjugate by cultured fibroblasts is qualitatively similar despite a 900-fold difference in rate. 
J. Cell. Physiol. 1982;113:167-178. 
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2. Drummond I.A.S., McClure S.A., Poenie M., Tsien R.Y. and Steinhardt R.A.. Large Changes in 
Intracellular pH and Calcium Observed during Heat Shock Are Not Responsible for the Induction of Heat 
Shock Proteins in Drosophila Melanogaster. Mol. Cell. Biol. 1986;6:1767-1775. 
 
3. Drummond I.A.S., and Steinhardt R.A.. The role of oxidative stress in the induction of heat shock 
proteins. Exp. Cell Res. 1987;173:439-449. 
 
4. Drummond I.A.S., Resendez E. Jr., Nakaki T., Lee A.S., and Steinhardt R.A.. Depletion of 
intracellular calcium stores by calcium ionophore A23187 induces the genes for glucose-regulated 
proteins in hamster fibroblasts. J. Biol. Chem.1987;262:12801-12905. 
 
5. Drummond I.A.S, Livingstone D., and Steinhardt R.A.. Heat shock protein synthesis and cytoskeletal 
rearrangements occur independently of intracellular free calcium increases in Drosophila cells and tissues. 
Rad. Res. 1987;113: 402-413. 
 
6. Drummond I.A.S., and Chisholm R.L.. The effect of caffeine, adenosine and buffer ionic composition 
on the induction of cell-surface cAMP binding during starvation of Dictyostelium discoideum. Dev. 
Genetics 1988;9: 293-301. 
 
7. Hopkinson S.B., Pollenz R.S., Drummond I.A.S., and Chisholm R.L.. Expression and organization of 
BP74, a cAMP regulated prestalk gene expressed during Dictyostelium development. Mol. Cell. Biol. 
1988;9:4170-4178. 
 
8. Drummond I.A.S., and Chisholm R.L.. A pleiotropic defect in cAMP regulated gene expression in the 
Dictyostelium discoideum agg- mutant synag 7. Dev. Biol. 1990;140:225-228. 
 
9. Drummond I.A., Madden S.L., Rohwer-Nutter P., Bell G.I., Rauscher F. III, and Sukhatme,V.P.. 
Repression of the IGF-II gene by the Wilms' tumor suppressor WT1. Science 1992;257:674-678. 
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Professional educational materials or reports, in print or other media  
 
Zebrafish Comparative Blast website (2004-2014; http://danio.mgh.harvard.edu/blast/blast.html). This 
site facilitated gene discovery in the zebrafish prior to the genome assembly by providing search 
capabilities (tblastn) on large datasets (the Sanger Center zebrafish whole genome shotgun sequence) 
that are not provided elsewhere due to the computational intensity of the task. Usage: 3000 hits/month 
from international users; 33 MB/month of data transferred. 
 
Zebrafish genetic marker search page (2004-2018; http://danio.mgh.harvard.edu/bacmarkers/ssr.html 
and http://danio.mgh.harvard.edu/chrMarkers/zfssr.html). These sites facilitate positional cloning in the 
zebrafish by generating novel simple sequence repeat marker primer pairs for using in genetic mapping 
mutations. This web application automates the tasks of repeatmasking large genomic contigs, extracting 
potential simple sequence repeats, and designing PCR primer pairs that can be used as genetic markers. 
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This process has yielded many new and useful SSR markers and is still used by labs in the U.S. and 
abroad. 
 
Mouse genetic marker search page (2008-2012). This site facilitated genetic mapping in the mouse by 
generating novel simple sequence repeat marker primer pairs from the public builds of the mouse 
genome sequence. Starting with any 3 MB segment of the mouse genome, users can derive a list of 
novel candidate SSR marker primer pairs. To date the success rate has been high with most all marker 
primer pairs amplifying single bands from genomic DNA and many of these being polymorphic.  
 

 

Thesis 
 
Drummond, I.A.. Cellular Ionic Responses to Stress [Dissertation]. Berkeley, California: University of 
California, 1986. 152 pp. 
 

 

Abstracts, Poster Presentations and Exhibits Presented at Professional Meetings 
 
 
 

 

Narrative Report  
 
 
My contributions for the past 23 years at HMS have been in researching kidney development and organ 
regeneration and discovering new mechanisms of human genetic disease. I also teach developmental and 
regenerative biology in the Harvard/MIT Health Science and Technology program and the HMS BBS 
graduate program. My lab established the zebrafish as a genetic model system for studies of 
nephrogenesis by 1) characterizing renal development in zebrafish, 2) positionally cloning and analyzing 
the function of genes required for kidney cell differentiation, 3) analyzing mutants that affect pronephric 
development, and 4) collaborating with human geneticists to discover new human disease genes.  
 
1) We characterized fifteen zebrafish cystic kidney mutants that exhibit retinal degeneration, 
hydrocephalus, and left right asymmetry defects, highlighting a syndromic phenotype equivalent to 
human ciliopathies. We positionally cloned the double bubble mutant and find the mutant gene encodes 
IFT172, a gene required cilia formation. We have positionally cloned the zebrafish renal-retinal mutant 
fleer and identified a mutation in a novel TPR repeat protein that regulates tubulin post-translational 
modifications and ciliogenesis. We discovered that kidney cilia in zebrafish are motile and play an 
important role in propelling fluid in kidney tubules; defects in cilia structure or motility cause cystic 
disease due to abnormal lumenal fluid accumulation. We cloned three additional novel zebrafish genes 
that are required for cilia motility and through collaboration identified human patient families carrying 
mutations in orthologous human genes. We are pursuing how Notch signaling directs single vs. 
multiciliated cell differentiation, how the ciliogenesis program is controlled at the transcriptional level 
by foxj1 expression, and how physical force (cell stretch) signals ciliogenesis, stimulates cell proliferation 
and regulates kidney nephron morphogenesis.  
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2) Using a gene targeted approach, we have shown that genes causing human polycystic kidney disease 
(ADPKD; PKD1 and the TRP channel PKD2) are also essential for kidney development and axis 
formation in zebrafish. Our data point to a novel role for Polycystin2 and Polycystin1 in regulating 
secreted matrix protein translation and processing that has a primary effect in causing developmental and 
disease phenotypes. We have shown that small molecule inhibitors of ER-Golgi traffic rescue matrix 
overproduction phenotype and are now using Mass Spec proteomic approaches to determine the zebrafish 
"matrisome"; i.e. the complete spectrum of extracellular matrix proteins in zebrafish and how they might 
be altered in PKD-deficient embryos.  
 
3) We are studying transcription factors that direct early kidney development and epithelial patterning. 
We find that mutation or knock down of the odd-skipped related zinc-finger transcription factor osr1 
impacts both nephron tubule and podocyte development.  Mis-patterning of tubule and angioblast 
lineages occurs indirectly via an effect on endoderm development while podocyte defects appear to be 
cell-autonomous. In addition to pursuing mechanisms of these kidney defects, we have demonstrated a 
role for osr1 as a transcriptional mediator of an incoherent feed-forward loop (negative feedback) 
regulating Nodal signaling during gastrulation. 
 
4)  We have shown that the human nephrotic syndrome genes nephrin and podocin are also essential in 
the zebrafish pronephros to maintain proper filtration discrimination in the kidney glomerulus. Using the 
assay we developed, we found that the crumbs-interacting, apical pathway protein mosaic eyes (moe) is a 
novel determinant of podocyte function. We have found that phospholipase C epsilon is required for 
glomerulus formation and function, implicating calcium and DAG signaling in this process. Using 
transgenic in vivo calcium biosensor expression in podocytes coupled with live in vivo imaging, we have 
shown that glomerular morphogenesis is regulated by calcium signaling that controls expression of human 
disease gene orthologs.   
 
5) Unlike mammalian kidneys that regenerate after acute injury by proliferation of pre-existing tubule 
cells, zebrafish kidneys are capable of de novo nephron formation from adult organ stem cells. We find 
that adult kidney progenitor cells express the wnt receptor frizzled9b (fzd9b) and that new nephron 
formation after injury requires wnt signaling. The goals of our work are to 1) determine where and when 
in the process of stem cell based regeneration wnt signaling acts, 2) employ CreER / brainbow and cell 
ablation transgenics to discover the origins and fate of adult kidney stem cells, and 3) determine how new 
progenitor cell-derived nephron tubules connect to a pre-existing closed tubule network of the adult 
kidney.   
 
 

 


