SISV I SO )
- 352 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)  Vol.56 No.2 Apr. 2024

- BB XMESF L IR/ B 5P -
2 A5, RhD 28 557 RHD = DEL37 [1)4y ¥
AR g

E oMU BTELE OW,EONAFRY
(db R —E B AL, Jb s 100034)

[# Z] Rh B RGeS0 LS~ E 2 00 5 AT i %Y R 4, (K] RhD 1l AN G5 | A% 3 0 P i 52 1 B o A L
W — ELLRASZ G R E A . AR HGE T 2 4117 WL RHD FE[R7AE 58 RHD + DEL37 A~ 1) Il % 2% AL IR 48
fiE 33X 2 {51 4 IV R AR 22 L0 2% 05 vk (R T PR E BE I 125 ) %5 ol RhD B o SR FH 2R i % 2 -7 91 A 5
PE5 14 ( polymerase chain reaction-sequence specific prime, PCR-SSP) X REASEAT RHD F[H 43 BUFIE T B0 B, B 1A
Sy RIZE SN RHD JERIBHYE  JEHERR T8 WA JLFN RHD JEH AR SR AT it RHD JEE& F 50K I BH M, UE B I
—4% RHD A A 1 ~10 SR F2f0ER . - BXIREA RHD B2 1 ~ 10 Sh i 7 BRI AT Sanger 35T, )7
SR RTES) —AAFALEE R EE 8 & T B ASE 1154-31 S a4 T T > € 5872, 8 Bri ifi 323 (International
Society of Blood Transfusion , ISBT ) ¥i% 28 A5 455 FL K A 4% S0 RHD = DEL37 , 225 % RhD B ( D-elute, D), AW
¥, 2 GG 2= I 58 RhD B AR AR it o3 A= 2k, L FE R ALl RHD + DEL37/RHD-(RHD % 0IN. 01) . H
TIX 2 FIARTC M2 C FR , Bon T E P] BEAFAEHE A i e R 8 AR (AT o AN WIS 3 7R 43— A0 W 25 J 12 P A 0 631 o
T 2ER 0 A B RhD 28 SRS 156 20 A 2 vk LI I 2% 7 6 A TR 46 5 I 780 3 i R 38 i I 22 4 ThT
AEEEL,

[ XEIA] Rh-Hr [5G0 5 1352 s B A RUEOR s S5 L3

[RESHES] R446.6 [ XHkFRERL] A [XEHS] 1671-167X(2024)02-0352-05

doi:10. 19723/j. issn. 1671-167X.2024. 02. 024

Molecular biology analysis of 2 rare RhD variant individuals with RHD = DEL37

WANG Peng*“ |, YANG Ziyao™ , WANG Meng, WANG Wei, LI Aizhi
( Department of Transfusion, Peking University First Hospital, Beijing 100034, China)

SUMMARY The Rh blood grouping system is a critical standardized test in transfusion medicine, espe-
cially for the cases related to haemolytic transfusion reactions and neonatal haemolytic disease caused by
clinical RhD blood group incompatibility. In the present case report, we presented two cases with the un-
common RHD gene variation RHD * DEL37. The blood samples of the two subjects were mistakenly iden-
tified as RhD-negative through conventional serological testing. Firstly, both blood samples were tested
negative for the RhD antigen using traditional tube test and gel microcolumn methods. The phenotyping of
RhCE were identified as ccEe and ccee for each sample, respectively. Secondly, genetic analysis was
performed using polymerase chain reaction-sequence specific prime ( PCR-SSP) which revealed that nei-
ther sample belonging to the several common RHD gene variants which was found in Asia. Moreover, they
turned out to be positive for the RHD haplotype, which indicated that exons 1 — 10 on one of the RHD al-
leles were entirely absent. In addition, a T > C mutation was observed at bases 1154-31 in intron 8 of the
other allele, which was located at the intron 8 breakpoint. This result was obtained after further Sanger
sequencing of exons 1 —10 of the RHD gene. The mutant allele was designated as RHD * DEL37 by the
International Society of Blood Transfusion (ISBT) and was identified as D-elute(D®) by phenotype ana-
lysis. Both samples were genotyped as RHD * DEL37 and showed positive results. In summary, the true
genotype of the two blood samples, of which the screening results only using serological testing method
was negative, were RHD * DEL37/RHD-(RHD % OIN. 0I). Notably, this kind of genotype was reported
for the first time in Chinese population. Moreover, the two individuals did not have ties of consanguinity,
indicating that some of the Chinese individuals could be carriers of the genetic mutation. Therefore, it
might be necessary to further confirm the frequency of this mutation in the Chinese population and the
possibility of homozygosity for this mutation. This report identifies infrequent RHD gene mutation samples
by coupling molecular biology and serological methods to prevent misclassification of blood groups. Com-
bining serological and molecular biology test results to determine blood group is critical in protecting pa-
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tients during clinical transfusion procedures.
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Table 1 Results of serological tests of blood group of the two cases
RhD blood type Antibody screening test *
Case Self control * ABO blood type RhCE phenotype
-D screen * -D screen ** | | I
Case 1 - - - - - - ccke
Case 2 - - - - - - A ccee

# , detection through gel microcolumn assay; * *
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, detection through conventional tube test.
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Table 2 RHD gene and zygoslty genotyping results of the two cases

Tm value/C

Detection of mutation sites

Positive standard * /°C

Negative standard * /°C Detection result

RhD exon 1 85.73 86.0 76.5 +
RhD exon 5 82.04 82.5 76.5 +
RhD exon 6 84.33 84.5 76.5 +
RhD exon 7 83.63 84.5 76.5 +
RhD exon 10 79.34 79.5 76.5 +
RhD 845A 71.57 84.0 71.0-73.0 -
RhD 1227A 72.26 82.0 71.0-73.0 -
RhD zygoslty 83.13 84.0-86.0 76.5 +
# , the standard is 1.5 °C; +, the detection result was positive; —, the detection result was negative. Tm, melting temperature.
Detection of mutation sites
Genotype RhD RhD RhD RhD RhD RhD RhD RhD
exon 1 exon 5 exon 6 exon 7 exon 10 845A 1227A zygoslty

RhD positive

RhD whole deletion

RhD-CE(2-9)-D

Dva (Hus)

DVI I

Weak D15

RhD DELI227A

+ , the detection result of this mutation site was positive ;
tion-sequence specific prime.

B 1
Figure 1

—, the detection result of this mutation site was negative. PCR-SSP, polymerase chain reac-

$EF PCR-SSP J5¥L 00 RHD S KA1 5p P45 R

Results of several common RHD genotyping tests based on PCR-SSP method
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The arrow in case 1 and case 2 indicated the mutation at position 1154-31 in exon 9 of the RHD gene.
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Figure 2 Sequencing results of the base T > C mutation at position 1154-31 in exon 9 of the RHD gene in the two cases
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