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GENOME SEQUENCING HELPS IDENTIFY
HUNDREDS OF BLOOD TYPE DIFFERENCES

MAY 17,2018

As school children, we all learn the blood types O, A, B, and AB along with the positive and
negative subtypes based on the presence or absence of the rhesus (Rh) antigen. But today,
it is known that there are hundreds of blood-group antigens on the red blood cells that can
trigger immune responses, a problem that goes beyond basic blood-type matching for blood
transfusions. According to the FDA, as many as 16 deaths—and many more adverse
reactions—occur each year due to mismatches in red blood cell antigens of people
receiving blood transfusions that are not related to the differences between the A, B, and O
blood groups. To date, no test exists for the host of red blood cell antigens that cause these

adverse events.

Now, as whole-genome sequencing (WGS) becomes more affordable and commonplace in
healthcare settings, researchers at Brigham and Women’s Hospital (BWH), Harvard Medical
School, and the New York Blood Center say leveraging genomic data may make it possible
to identify rare donors and those transfusion recipients who may be at risk of these adverse

reactions.

The researchers developed an algorithm to help determine these subtle differences in
individuals’ blood types and tested it against data from MedSeq— the first randomized trial
of WGS in healthy adults. The results validated the tool as more than 99% accurate in
identifying these broader blood subtypes, the investigators reported in The Lancet

Hematology.
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“Blood transfusion complications are common in patients needing chronic transfusion, but
with current technology it is not cost effective to do blood typing for all antigens,” said first
author William Lane, M.D., Ph.D., director of Clinical Laboratory Informatics and assistant
director of the Tissue Typing Laboratory in the BWH Department of Pathology. “But the
algorithm we have developed can be applied to type everyone for all relevant blood groups

at a low cost once sequencing is obtained.”

Those most at risk for complications from developing an adverse immune response to
foreign antigens on blood cells are patients who require regular blood transfusions, such as

those with liver disease, kidney disease, and certain hematologic cancers.

“This approach has the potential to be one of the first routine clinical uses of genomics for
medical care for patients needing blood transfusion,” said co-first author Connie M.
Westhoff, Ph.D., of the New York Blood Center, in a press release. “It could prevent serious
or even fatal complications because once patients are sensitized they have a life-long risk

of hemolytic transfusion reactions if blood transfusion is needed in an emergency.”

Currently, more than 300 red blood cell antigens and 33 platelet antigens have been
identified beyond the current testing methods for ABO and Rh matching. To create a
method for identifying a more detailed blood type for people, Lane worked with scientists at
the MedSeq Project and genetics experts at the New York Blood Center. The algorithm,
dubbed bloodTyper, proved to be more than 99% accurate when typing from the genomes
of MedSeq participants. Lane credits MedSeq and its principal investigator Robert Green,
M.D., Ph.D., and coinvestigator Heidi Rehm for providing the foundational data to make his

work possible.

For Green, this kind of research highlights the ongoing contributions MedSeq data can
make for future research. “This report demonstrates a previously unanticipated use case
and benefit that will accrue as whole genome sequencing become a routine part of medical
care,” Green, a senior author on the study and director of the Genomes2People Research
Program noted. “Genome sequencing can now identify potential transfusion recipients who

need rare blood types and the individuals who can safely provide them.”
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