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Lk 4 1%, PL Do BE ORI B W T, MiGFN T 4 ¥ 2 7 i28%b 5 )i E LT PCR-SSP i#% 72 DNA
FAEZIZE D BEEMOBEIREIT 72, BEIZIE DOA Y (DOB/DOB) @ 273y ZFA%giil & v-285, &ILET
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DOB 750891 THh - 7z.

Dombrock I DNA # A € ¥ 7%, BEMDAZ ) —= v ZIZBWTHHLFETHL EE2 b,

F—7— K : Dombrock %, L Do, DNA ¥ A 7

LIS

Dombrock I AN, HEMEOK I EIZT DOA &
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Fig. 1 DOA and DOB genotyping by polymerase chain reaction with sequence-specific

primers (PCR-SSP)

(A) Specific primers for DOA (793A) and DOB (793G) products. (B) Lane 1, DOA/DOA; Lane
2, DOA/DOB; Lane 3, DOB/DOB; Lane M, DNA ladder.

® Fy (a—) ¥k 7 fi3H (Immucor #) &, Dombrock
B TR O Fy (a—) MER3MEE (ARE) %
w7z, F72, Fy(a—) MEOMEITIE H By
=18 PK7300 (Olympus 1) Zf#H L7-.

2. ZO0—HYA X MY =ik

Papain, trypsin, o-chymotrypsin, pronase, sialidase,
DTT (200mM), glycine HCI/EDTA TZNZNALH L
72 IMEROY & RALBLMERIC DWW, BEDUA L o SUs
Zyie b 1gG - PE &btk (Jackson 1) & 727
O—HA b A M) —EOPHEOLRE CHE L, BE
PURD OGS PR O E 2~ 72. £72, ik b 1gG,
IgGs, IgGs, IgGi= ™ A€/ 71—+ V¥ifk (Sigma
) P~ A IgG - PE EEEPUA (Jackson #) % H
WTC, BEPUED IgCH T2 7 A%WELT-.
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Arndt & Garratty O F 32N H#E U THEIG L, 3 A Ok
WA ZNENGHE - B L 72 RIS X B RIILERD
AEFEEZFHLT, 0~5% &, 51~20% % 550
%, >20% % ki & e L.

4. PCR-SSP i%(Z & % Dombrock BIETFHRE

1 AR® PCR F2—7"C DOA/DOB % 4 ¥ ¥ 747
25 & 9512, DOA (T93A) \CHERN BT I4 < —t v
b (forward : 5-GAGCTACCACCCAAGAGGAA-3,
reverse : 5-GATCCTGAGTGGCCTCAATT-3) &, DOB
(793G) \HRWZTI14 <=ty b (forward : 5-G
GATGTCCACTTTAATGCCT-3, reverse : 5-GAC
CTCAACTGCAACCAGTC-3) % 7% 1 ~ L7: (Fig
1-A). PCR %, QIAamp DNA Blood Mini Kit(Qiagen

1) & v T4l 200ul 2> St L7257/ & DNA & 7
¥ 7L — 2, TaKaRa Ex Taq® Hot Start Version (%
HTNA FH) BAH L CUTOLRMETERL .
TaKaRa Ex Taq®™ HS (5units/ul) 0.125ul, 10X Ex
Taq Buffer 25ul, dNTP Mixture (% 25mM) 2ul, 7
¥ 7L —150~100ng, 774 v—SRRAMHE (%10
uUM) 2ul IR AR K % N 2 C 4 25u] @ PCR UG
WEHABE L, GeneAmp" PCR System 9700 (Applied
Biosystems £t) % V> T[98°C /10 #—65C /30 —72°C/
30 B] x30 %4 7 v—T72C/10 73 DGt THlE 2 17 >
7z, B IIMIEEW % 2% 7 70— A5 )V CEKAKRE
BrFYyLTORA PR, UV RSN THEBL 72
(Fig. 1-B).
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MEPICIEPL Fy SR &Nz, €512, Fy (a-) i
W2 XAV IfLER 20 ARHp 9 ARICRER L 1 7)) EET(+)
DERED I N7, O FURDRIE D SEE D228,
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M ETWERENE &S S8 25, ZoPikic
X3 B PR O S HL, sialidase, glycine HCI/EDTA
BB XN % WS, papain TH & L, trypsin, o-
chymotrypsin, pronase, DTT (200mM) Tid#Ki53
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WA M OMELRIZ DOV TIE, # 2,000 BlOBRIL FF—%
R E L7z PK7300 IS K APURA 7 ) —= Y 7 TRLNI
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Fig. 2 Change in flow cytometric reactivity of patient’s
serum (anti-Do?) by enzyme/chemical-treatment of RBCs
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Table 1 Identification of anti-Do? specificity with red cell panels

Antigen Dombrock Test results
Panel cell No.
Fya Dos genotype Sal PEGIAT
1 0 + Unknown Negative 1+
2 0 + Unknown Negative 1+
3 0 + Unknown Negative 1+
4 0 + Unknown Negative 1+
5 0 0 Unknown Negative Negative
6 0 0 Unknown Negative Negative
7 0 0 Unknown Negative Negative
8 0 Unknown DOA/DOB Negative 1+
9 0 Unknown DOB/DOB Negative Negative
10 0 Unknown DOB/DOB Negative Negative
Auto control 0 Unknown DOB/DOB Negative Negative
Sal: saline test.
PEG-TAT: indirect antiglobulin test using polyethylene glycol.
Table 2 Dombrock genotype and allele frequencies
Donor racel?
Genotype J apanese . . . .
(793A°> G) (Hokk{ndo area) Nevy York Ashkenam Is_raell Ch!nese ’I_‘hal
(% in 235) (% in 218) (% in 69) (% in 188) (% in 58) (% in 100)
DOA/DOA 0.9 170 14.5 16.5 17 20
DOA/DOB 20.0 270 333 434 19.0 25.0
DOB/DOB 79.1 56.0 522 35.1 79.3 73.0
Frequency of alleles
DOA 0.109 0.305 0312 0.407 0.112 0.145

DOB 0.891 0.695 0.688 0593 0.888 0.855
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B RIFEOERE VDR L BV 29 b 5T, $L Do, i
Do shas 2 idEnTh s, 4 DHEHIC
BTy, BRIl FF—2 0oz, BE»S
2 B0 Do" (RJEG % &) & 1 BIOPL Do’ A3k &
NTWBIZTELRWV. ZDXHIZ, Do, Do HuFido
EFRVEAER N 729, §T Do?, Pt Do’ A k7 C [ &
RAHZEIFVR. LAL, dLEBLAEEICE,
BEDURE LTHEET A I EDS W, BMERFE
WRAEPVEIZ RS, $Do°, Pt Do’ lE, Swanson 5% &
Molthan 590AWRE L7724 ) UV ViliE#IZ Lo, &
DOMMBIOIT L A L \MOPERDIAE A S, I
1t 4~6 FilE b Pk & ORI IHE SN TV B,
RIEFEDME W Do’, Do"HUFUCEMES NS X9 R
1, RIEATHE SN T WIEB AR, e iR
XD ZHEOIREBGIEET 200D AN V. BT
Do* A ENARIERNZBNTDH, PUFY' B d LN
7. Lo L, L PuRAs 1 E o 7201,
BEOERBMHED+C+c+E+e+, Jk(a+b+), S+
s+, Di(a+b+) THY, FELIEDZL L BT
HolTENFEVLIEMEIND.

AIEBIOPL Do IEPUKMIIAY 16 5 TH o 7228, 237
fiEix 16 LK<, ZORIGHIFIEFICT» -7 F /o,
FED BRI 1 A7 HEOMIME IR ML L2 2
& H 5, AN OB (WL O = T2 DOA/DOB)
WHURBAED D - 72 L HEET B &, Hit Do* DRI AT g
THho2HHEEL B - TH 6~7T T ARELEZ
b7z, TOXHIT, KnEN»EEL, BBBERLITIC
)R T VIR A S, KEEARE TR L
172 720 7290 DoV & A PR 5 S T
WY REFIIBWTD, Do BSFETETIC, K
72 WA BB O A CHTALIALIE % SBIR L T, k7
BIfER2SEEE Chzohdb v, LT, i
Do, #t Do" 25 7E S M7z MU E ~ D@ AL, FHE7
WHUR S A ¥ a3 % 87zDo (a—) » 5 Wik Do
(b—) OFUEBEMEM K EOERLEEZ SN 5.

W, RMEROPUR S 4 € ¥ ZI3PiiE €/ 70—
FUHADPFLEL TV B 720, HURBEMEMOMRIEIZE
BCThHbH. LarL, PREEPOIEREPATCTE R
WIER S H Y, ZOREFD Do, DB TH 5.
JlZaB 72 & 912, $T Do’ Pt D" I3 Ebifk L L THF
L, FEETHAHEELTLE ) 20, BEIME
PHOWPERS A b cE R W, 22T, #
25N 5 TEIZ, DNA # 4 ¥ 7 &FH L72#Eaio
HEIRTH 5. Dombrock IMLiEEIE, 2000 4F (2 Gubin
B X o THEIZTVME SN TLR, Do* & D" D%
WERETHLZ Y V2D TI3A>G (Asn265Asp) &
5=y MZLZDNAZ A EV I HEIhTw
B0 e b, Zo1iEE % PCR-SSP % THRMH
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T5ZEWZED, DOA E DOBTINDIAE Y Tk
1T 72 (Fig. 1). AHEBNZ, Pt Do 23FEZE SN TH & i
M TIEEBMARBY D - 72720, B THREICE S
IS ES TH 72, LHALEDS, b Lk
ENPEDBPL D TH - A, #HEIME 25
DOA/DOA \ZHANZBWTIRHEETH 5 7280, ik
WHREEA RS- & FRREINS (Table 2). F72, 72 %
PR Do" TH > T, IAF T 2 PP A ICH B
EAYEIIE, MR E MRS 2 E TSRk Z %
Lz Bbhs. fhice X, ¥ Do, $it Do* A3 E &
n2gps, RAICEAEIMZ MRS 5 2 L IEFERICHEL
WEEZ LN,

Pt Do, Bt Do 13 A M I IR~ O B 5- 25 S
N TWw5%%, Rh, Kell, Duffy, Kidd, Diego 7= &®
P MEEPUARIE CEEFE IS AwekEZ 5 Tw
5% KIEFOP Do I2BWT b, HMEREAREREROK
RIFGEHEETH D, BRNERIZLIEREZVE
MR I N2, L722%- T, Wil F CICR R %
WG, Mo FERMBAYUAASE L T, £
Tl IS ORI 2 PuE R % 5856 L CHEAi
FTHIENKRYTHAS. LT, §it Do, L Do" 12D
T, MIEFENICED PEO RV HE, bbb
AR O SUBEDS T WAL ST 2 L bR
LEEBLZVWTHAHP. LaL, 29 Lo BEeo
HMZbDTHY, ¥t Do', ¥l Do’ Il BB TR A7
Al % B HERE  5 72 9121%, Dombrock 15 THRAE
I2& % N F =B8R m HIERICZD TN 2 L3
EThrrEzobhi.

#

Pt Do* PR A B IHEB L, BAFRAIC L D #EEILO
BRI % 4T - 720 2 el L7z, IR o @ {5 F i,
EIMPEEEEH O IR D 2 13D wvnas, K
EF O X 5 RSN ZERT 27005 4 KV 7
HHEPAFTELWEEIZIE, BNETRICRSE
ZZbhiz.

ARESLOEE IS 57 ol H A - AifaiaRFahea (2w
Fil) IZBWTHEEL.
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DOMBROCK GENE-MATCHED RED CELL TRANSFUSION IN A PATIENT
WITH ANTI-Do*

Ken Ishimaru", Juri Tateoka", Wataru Ohashi", Kanji Fukai", Noriaki Inui®, Shinichiro Sato",
Toshiaki Kato" and Hisami Ikeda"
"Hokkaido Red Cross Blood Center

“Department of Internal Medicine, Sapporo Tsukisamu Hospital

Abstract:

The red cell antigens Do and Do"” are encoded by a pair codominant alleles (DOA, DOB) at the Dombrock locus.
Both antigens are weakly immunogenic and the corresponding alloantibodies are rare. Anti-Do® and anti-Do® are usu-
ally weakly reactive and coexist with other alloantibodies. Furthermore, the serologic identification of anti-Do* and
anti-Do” is notoriously difficult. Therefore, Do* and Do® typing antisera are not readily available for screening antigen-
negative RBC units, and the selection of compatible blood is frequently based on crossmatch results. However, inaccu-
rate selection can put patients at risk for hemolytic transfusion reactions.

Here, we used DOA /DOB PCR-SSP assay as an alternative to serologic typing for selecting RBC units for a pa-
tient with anti-Do®. The patient received 2 units of DOA -negative (DOB/DOB) RBC and had no symptoms or labora-
tory evidence of hemolysis. The Dombrock gene frequencies in blood donors in Hokkaido (n=235) were 0.109 for DOA
and 0.819 for DOB.

DNA-base typing appeared useful for screening for Dombrock-compatible donors.

Keywords:
Dombrock blood group system, anti-Do*, DNA typing
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