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Abstract: [ Objective] This study aimed to analyze different transcripts specifically expressed by red blood cells in
RhD-positive individuals, and to explore the mechanism of alternative splicing. [ Methods] Erythroblasts from RhD—posi-
tive individuals were isolated and cultured in an in vitro erythroblast culture system. The fragment from exon 6 to 3’ untrans-
lated coding regions of RHD gene of RhD—positive individuals was amplified by reverse transcription polymerase chain re-
action (RT-PCR) method. The PCR products were then sequenced by next—generation sequencing and the mRNA tran-

scripts were analyzed. The maximum entropy values of 5 splice site (ss) and 3’ ss of all exons of RHD gene were analyzed
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using bioinformatics.[ Results] The transcripts of the RHD gene were mainly normal full-length mRNA. In addition, eight

other abnormal transcripts were also identified. According to the expression frequencies (high to low) , these transcripts

were exon 7 deletion, exon 9 deletion, exons 8 and 9 deletion, exons 7-9 deletion, exons 7 and 9 deletion, exons 8-9

deletion and 170 bp insertion between exon 7 and 10, full-length with 170 bp insertion between exon 7 and 8, exon 9

deletion and 170 bp insertion between exon 7 and 8. The last three transcripts were novel. Bioinformatic analysis suggested

that the abnormal splicing of exon 7 and exon 9 might be due to the decreased binding ability of 5’ ss or 3’ ss to the spliceo-

some. The intron 7 was expressed in mRNA, which might be related to the sequences conserved with 5’ ss and 3”ss splicing.

[ Conclusion] The alternative splicing patterns of RHD gene are very complicated, which leads to various transcripts at the

mRNA level of the RHD gene from RhD—positive individuals.
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FL: transcript of full-length mRNA ; A—H: eight abnormal transcripts ; White box with number: RHD exons1-10; Black box: 170 bp insertion from
IVS7+918_1087 of intron 7; F'S: frame shift; PTC: premature termination codon;Y: Yes;N: No
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Fig.1 The expression frequencies of RHD mRNA transcripts in three RhD—positive individuals
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Fig.2 The maximum entropy values of 5’ and 3’ splice sites of all exons of RHD gene
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