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Shwachman-Diamond Syndrome results from a change (“mutation”) in the genetic coding 
information for a protein called SBDS. Why an abnormal SBDS, which is found in every cell, causes 
primarily problems with blood cell production, nutrition, and bone formation is a great mystery. 
One serious complication is the development of leukemia in a number of individuals with 
Shwachman-Diamond Syndrome.  SBDS is critical for the formation of a cellular machine, called 
the ribosome,that produces proteins.  Yet, we do not understand how an abnormal SBDS causes 
disease and complications such as leukemia.  
 
To understand the function of SBDS, we turned to the zebrafish. Zebrafish are inch-long fish that 
can be genetically manipulated and studied more cheaply and quickly than mice. Zebrafish 
development is transparent, so we can see internal organs. They also develop within 4 days from a 
fertilized egg. A fish can lay dozens of eggs at one time. Surprisingly, zebrafish share many of the 
same genes as human. Most of the code found in genes has diverged during evolution. However, in 
the case of SBDS, the human and zebrafish share more than 90% identity! 
 
Using a newly developed technique called genome editing, we created several fish lines with 
mutations in SBDS. Perhaps not too surprisingly, the affected fish display all of the characteristics 
found in people with Shwachman-Diamond Syndrome. The affected fish are neutropenic, small in 
size, and under-nourished. The pancreas is small and shriveled up.  Surprisingly, we found that 
other organs, not typically considered to be involved in Shwachman-Diamond Syndrome, are 
affected. The layers of the eye are shrunken. The liver cells are abnormal in appearance. The 
intestine is smaller. And the fish swim in a disorganized manner.   
 
Mice with loss of the SBDS die very early in development: before they are born. Our zebrafish 
survive until they are juveniles (which is about 28 days post-fertilization).  We are currently 
putting both the normal and abnormal human SBDS genes into the fish so to rescue them and, 
hopefully, permit them to survive longer. Our ultimate goal is to identify genes that cooperate with 
the abnormal SBDS to promote the formation of leukemia. This will permit doctors to identify 
those individuals who would benefit from a stem cell transplant before leukemia develops and 
spare those who do not. 
 
More recent work in our lab has been to study the biochemical consequences of an abnormal SBDS 
protein. We are working with Alan Warren of Cambridge to characterize the ribosome structure. 
We are studying the types and quality of protein produced by an abnormal SBDS. We are 
measuring differences in fat composition between normal and affected fish. We are also analyzing 
bone formation and relating it to specific stages in development. Lastly, we are identifying the 
genes that are abnormally regulated.  We have also begun to design experiments that will use our 
fish as a tool to screen for drugs that can prevent Shwachman-Diamond Syndrome from 
developing.  
 
While the creation of the fish was funded by a grant from the National Institutes of Health (NIH), 
we are most grateful to the Shwachman-Diamond Syndrome Foundation for supporting our work 
until we can gain further funding from the NIH. Our preliminary studies on the zebrafish model for 



Shwachman-Diamond Syndrome has been chosen for oral presentation at the American Society of 
Pediatric Hematology/Oncology, Society for Pediatric Research, and the upcoming American 
Society of Hematology.  There is much more to do. We have great confidence that these small fish 
will illuminate the mechanisms by which Shwachman-Diamond Syndrome arises and, hopefully, 
lead to drug development to prevent its complications.  

 
 


