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The First Korean Case of RHD-CE(3-8)-D Hybrid Type with a D-negative Phenotype
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RHD-CE-D hybrid alleles cause partial D or D-negative phenotypes depending on the crossing-over sites between RHD and RHCE. The RHD-CE(2-9)-
D hybrid allele is the only hybrid form reported as D-negative in the Korean population. Here, we report the first Korean case of the RHD-CE(3-8)-D
allele in a D-negative patient with heart failure. His blood sample was typed as D-negative by the automated microplate method (QWALYS-3 sys-
tem; DIAGAST, France). Weak D test was weak positive, but false positive reactivity could not be excluded due to positive direct antiglobulin test.
To confirm the RhD type, RHD genotyping was performed, and the RHD-CE(3-8)-D hybrid, known as D-negative allele, was identified. Upon the pa-
tient’s subsequent visit 7 months later;, a follow-up RhD typing including an adsorption-elution test confirmed that the patient was D-negative.
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«— 1,478 bp: exon 2
<« 1,062 bp: exon 10
«— 846 bp: exon 1

«— 589 bp: exon 9

Exon 1 2 3 4

5 6 7 8 9 10

Product (bp) 846 1478 929 477

390 274 405 463 589 1,062 G

Fig. 1. (A) Schematic representation of the genomic structure of RHD-CE(3-8)-D compared with intact RHD and RHCE gene. The black and white
boxes represent RHD and RHCE exons 1-10, respectively. (B) PCR-SSP for RHD exon scanning. Exons 3-8 indicated by the dotted line did not result
in amplification, suggesting RHD-CE(3-8)-D hybrid. Faint bands in exons 3 and 7 were considered non-specific according to (C), the expected size

for amplification.
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Table 1. Serological results of RhD typing, weak D test, and adsorption-elution test performed on the patient's first and subsequent visits

Reactivity
Test Methods Brand Clone (type)
1st visit 2nd visit
DAT
lgG Microcolumn +/- - Bio-Rad Polyclonal
C3d Microcolumn - - Bio-Rad BRIC8 (IgM)
RhD typing Microplate - - Qwalys P3X61 (IgM)
Tube = = Bioclone MAD?2 (IgM), Polyclonal
Tube - - SIHDIA TH-28 (IgM), MS-26 (IgG)
Weak D Microcolumn +/- - Bioclone MAD2 (IgM), Polyclonal
- - SIHDIA TH-28 (IgM), MS-26 (IgG)
Tube +/- - Bioclone MAD2 (IgM), Polyclonal
- - SIHDIA TH-28 (IgM), MS-26 (Ig@)
Autocontrol +/- - Immucor NI
Adsorption-elution Glycine acid NT - MIRRSCITECH NI

Abbreviations: NT, not tested; NI, no information available.

o

RhD &¢19] Ws}2 fatis tEel §704 ol 4 B9l
Ho|(point mutation)2} RHD-CE-D hybrido|th. RHD-CE-D hy-
brid®-> RHD®} RHCE 71} AFo] mLxH(crossing over) S]]
et £2-DF 22 D 549 PSS Bk F2-DFE
RHD-CE(3-6)-D hybrid& o], D 34> RHD-CE(4-7)-D hybndﬁﬂ
¥} RHD-CE(2-9)-D hybrid%©] thit2]o]cHs]. stioll A= RHD-
CE(2-9)-D hybrid7} D &4 %8S Holx= hybridg o & 35}
Al B3 =l & Zel= Y 2% & RHD-CE(3-8)-D hybrid
fﬂsg ZIsklaL s #ol7F RhD 54 #3S Helvh= 2
Fxs}A 0 2 3ol

e 2ol S8 RHD-CHG-9)D hybrid & QLRI
UA[QIBJofA] H AL v} glom] HiE D 54 3
Slof| wh=rH A2 &] M9l 5 RhD &3} Rh
3 4= Q)= RhD-E9]%] Ol-ﬂllc/q-(RhD—speaﬁc amino acids)2
loop3, loop4, loop7o] &AahH, ZFz} Al 4 dllds 5 ol

Toslar Q7] Wil 3719 & Fofl 174 o)< o

ner g

70l &
ol of Moz}

24719 D FEH A epitope)2] H Ao WAste] F2-D
Fo| AL HolaL, 3719] o< B Ho|7F A7 D U2
A 8] AEE D 54 BAFE HolA dek whebA RHD-

CE-D hybrid&o)| 4] Aoj= A& 4of|A] & 774X RHCER 713k
(conversion) E|ojof D 2A19] &3 o] YeRdT] 2 ZdjojA] &
AE RHD-CE(3-8)-D hybrid@-& o4 30| 4] o4 8714 RHCE
TR Xﬁ}ﬂ‘”ﬂ o D %‘ FAFE HY o= ol
az, A
oF-D HAHH —E—ﬁ-%% /\lfé.‘% %‘SH %‘%‘51 %E}(Table D.

B Al 1R, 9]

U{o
o,
>~
=
JQ
=
&‘5

https://doi.org/10.47429/lm0.2022.12.3.201

of 2J3} RhD -3-4Jo]ut RhD #o] g 5 RhD Selg-< 8t5] 2l
T4 ¢1e B9l RHD $24 A} A B Fee 4
wwmmw ofs RAD &4, 9D FALIA] Sk Hhg:
oL, AHFIRBUYANHE SFFAS 5ol RhD 24
th Mol THT 4 gloleh ARl EO 2 71401 @
Ao A B 4 glo] Ae) WARE 5T RHD §4)
AAFE A8, RHD-CE(3-8)-D hybrid&e] |8+ RhD &4
Q12 2115t 4= 9Uirk o] RHD $ 7 BALE Fa1H RhD B
1ol et BYEA HALY] WA Bk 4 U Aol ick

RHDS} RHCE FAAH = G7149 719 =8 SAA4S 7|2
9lom o1&t DNA 7}EHDNA strand)ol] A2 Hh] ko 2 9
AskaL glof FAA} Hgke] dojur] Th(3]. o2t Hgte] At
2 WISl = RHD-CE-D hybrid i -3A}= w2} 9J2]of| whak
A D 3] Y ofst 52 AES 7Y

FUD iﬂﬂ}‘?}%&i RHD SAR} AFES 225
<10 tsf 213 E71A
Ho 7k 3= ¢ 10} et oleRt Axt
= 4% 30| A 9l 87FA] RHCE=R 2]3k=|o]
-8)-D hybridgole} kel 4= Il o]

g3}s] gholalaral Aok 9l(breakpoint) PCRS A8}
2 f et ATRSE 2elshs 2lo] 71 A4tE B ad
Ao & 7Pt B3t 7HEEof et A HARE Bl
ol A} U A-L.0 & B13t RHD-CE(3-8)-D hybrid t#--21212]
RG-S Feleh= A ERE o] E Zofth

Hl:l
i
IN

nue
> 9
oE

Eha

4
o o
oo ofy

ook o
_|L

[e]
2oy o 2
Horh oo 2

el

2 o
RHD-CE-D hybrid& 2] 542} Hol|= RHD 3422} RHCE -

www.labmedonline.org 203



MO

i 2| A Case of RHD-CE(3-8)-D Hybrid Type

Ao} wap o) whet D 54 B2 FE-DPS 8PS H3
o} 27 sfellA] HaE viEs D 549 %S Kol hy-
brid% ©. & RHD-CE(2-9)-D7} 43tk o] 2 Al 4
o2 o) WSk D A SRt A RHD-CE(3-8)-D hybrid ¥
WSt oA 2|22 HA1s}= Blolot 2 $At= AHE S
S AAPAB](QWALYS-3 system; DIAGAST, France)o]| 23] D
o]%laL, oF-D HAol|A] oFH WHgS Helou A 2R
HAIA . OFFdE Kol oD HAF At 91EY 7tHs
HiA|SE 4= Gigict o]l AJ=het RhD 58-S 2helekarat f-4
AHE AL, FRE ARSI AH A7 MDA
3 D 24 AP Hole AR ezl RHD-CE3-8)-
D hybrid%& 2HI513ItE 525 thA] Wiedgh 2kxke] duE HA|

s 4z
2 o =

lo
oo

=~ oX ﬂ.I-I]I o
o oY flo

S

OlaHZHA
RS2 2 g} etstol ojmat o|spAlE 9l it
REFERENCES

1. Kim JY, Kim SY, Kim CA, Yon GS, Park SS. Molecular characterization
of D— Korean persons: development of a diagnostic strategy. Transfu-

sion 2005;45:345-52.

204 www.labmedonline.org

2. Singleton BK, Green CA, Avent ND, Martin PG, Smart E, Daka A, et al.
The presence of an RHD pseudogene containing a 37 base pair dupli-
cation and a nonsense mutation in Africans with the Rh D-negative
blood group phenotype. Blood 2000;95:12-8.

3. Seo MH, Won EJ, Hong YJ, Chun S, Kwon JR, Choi YS, et al. An effec-
tive diagnostic strategy for accurate detection of RhD variants includ-
ing Asian DEL type in apparently RhD-negative blood donors in Ko-
rea. Vox Sang 2016;111:425-30.

4. Fasano RM, Monaco A, Meier ER, Pary P, Lee-Stroka AH, Otridge J, et
al. RH genotyping in a sickle cell disease patient contributing to he-
matopoietic stem cell transplantation donor selection and management.
Blood 2010;116:2836-8.

5. Wagner FF and Flegel WA. Review: the molecular basis of the Rh blood
group phenotypes. Immunohematology 2004;20:23-36.

6. Kulkarni SS, Gogri H, Parchure D, Mishra G, Ghosh K, Rajadhyaksha
S, et al. RHD-positive alleles among D— C/E+ individuals from India.
Transfus Med Hemother 2018;45:173-7.

7. Moussa H, Tsochandaridis M, Kacem N, Chakroun T, Abdelkefi S, Ga-
bert J, et al. RHD positive among C/E+ and D-negative blood donors
in Tunisia. Transfus Clin Biol 2014;21:320-3.

8. Yang HS, Chun S, Lee SA, Kwon JR, Choi YS, Kim JN, et al. Transfu-
sion strategy of RhD-negative/variant patients in the Korean popula-

tion. Lab Med Online 2017;7:89-93.

https://doi.org/10.47429/lm0.2022.12.3.201



