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Abstract: Objective To explore the genetic diagnosis method, genetic rule and blood transfusion strategy
of a rare Para-Bombay blood group patient,and to provide reference for blood transfusion therapy of patients
with rare blood group through literature review. Methods Serological identification and gene analysis were
performed for the proband with Para-Bombay Bm" blood group and his family members,including ABO blood
group,RhD blood group.Lewis blood group, ABH antigen on erythrocyte surface and anti-A,anti-B,anti-H in
serum. Polymerase chain reaction and sequencing were used to analyze the coding regions of FUT1 and FUT?2
genes. The literature published from 2000 to 2025 was selected,and "para-Bombay blood group,FUT1 gene,
FUT2 gene" was used as the key words to search the literature in CNKI and PubMed database. Results The
blood type of the proband and his family showed that the blood type of the proband was Bm" and H antigen
was negative. The homozygous mutation of FUT1 * 01N, 13 (c. 880_882delTT) was caused by the deletion of
two bases of TT at h880_882 position of the FUT1 gene,and the FUT2 allele was FUT2 % 01 and FUT2 % 09
genes,357C > T and c. 716 G > A variants. The elder brother of the proband was type B,and the FUT1 gene
was mutated in the reverse chain at position 880-882, which was the same as the proband’s FUT2 gene sequen-
cing result. The son’s blood type was O, and the FUT1 and FUT2 gene sequencing results were consistent

with those of the proband’s brother. Literature retrieval results:a total of 1 132 literatures were retrieved,
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1 052 literatures were excluded,and 80 literatures were finally retained. Combined with the blood group and
literature,the current status of gene mutation, diagnosis and treatment of Para-Bombay blood group were
summarized from the perspective of disease occurrence and development. Conclusion Mutations in the FUT1
gene of the proband resulted in the deletion of H antigen, while A synonymous mutation of C>T at c¢. 357 po-
sition and a missense mutation of G=>A at c. 716 position of the FUT2 gene were detected (heterozygotes).
The proband’s brother and son had heterozygous mutations in the FUT1 gene.,while the FUT2 gene sequen-
cing result was the same as the proband. The discovery and identification of Para-Bombay blood group requires
the comprehensive application of serological detection, molecular biology technology and genetic analysis. The
best transfusion plan and the most suitable blood components should be selected in combination with the pa-
tient’s blood management to ensure the medical and transfusion safety of patients with rare blood groups.

Through the research progress of clinical blood transfusion and to provide safer treatment measures for pa-

tients with rare blood types.
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