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Case Report—

A BIMERE O BUMERDBEZ [BIRRE TERsb Tz Amos @ 1 SRE&H

Rk BEY
A 3

Rl B WA B/ N RHY R

suiE (MT) & 74 BB Lt FHIEOZK. 7 F 2EHEZE (Ortho Auto Vue) 12 THL A WK 2 RIBAYH
et (mixed-field agglutination, mf) #/RL72. 72— 4 b X b —3: (FCM ) Tix, ABMIREFE O
BMIRERICE -2 25D 21W%DEY A 735 — V&R L7 (A BUMER 726%, O MIMERK 274%). G A BbE
R FG L 256 £ (RFHR 256 1) & IEH T, Bt A ISk 2 IEBEARINER 2 V7290 A Wb gz Bt < -
oo BRI R L, RAERTH Zh oz, BHROARIEFENTH o772, IO DMK EIIHERICL ) LR8N
BHEPEEERE 2o BIEDS Eh o BEOH (MH) & 77 it TEMTEIC THEE, BiE 08
(YT) 12 71 B CHERB IS CTHEBE 2T Tz, &5 5 0ER S ABO MEAMA IS E & HAED mf #7] L7z,
FCM #ETHRBRDEN A 78 — 2R L7zAs, A BBk E O Bk F A3 (MH) Tid A BOEk 236%, O
BmEk 76.4% <, 3 (YT) Tix A BliEk 39.3%, O BMEk 60.7% TH - 72, MM A BUPEEBREREE D EW THh -
7z, #3381 ABO #iz T4 (Exon6, 7 #8i® DNA ¥ — 27 = v R) T, HmE 0#E=TEIE A101/002
T, Wliix A101/002, %% A101/001 TH Y, A BATFENCH L T 3HE bI@o ALl T, ALY DER -
R&ExDBORPo72. DEOFTR X V3% Amos & HIE L7z, SROAERIL Amos DEEMWER % A FIFAY
EXILTEZD L TREBIZEDEEZ DL

F—TJ—NR: Amos, ABO ilifif, 7a—H%A b2 FJ—, ABO HH

TS

[ — N OB RPN LT o0 B 7 2 I ERASRAE S 5 51
121, 1953 4£ Dunsford 512 & - THF I - MER
MEE 3 X 5, 1962 4E Gartler 5212 & 0 #his Sz g
AR XX/XY EFA 2 DX ) R EHEZEF AT
(dispermic chimera) I & 5 iRl F X 5, 1958 4E Cot-
terman S5 K BB ES A 7 5 E03H 5. MEE
FRFZRLLZRHABMOIMIRAI2 2H 5 W idEn Dk
DRELZLBIETFICHE LTV LRETH Y, MmMiEkE
A 7T OOBETICHEL TWALIRETH 5 LR
RENTWAB. Cotterman SYUIMAER TR WIEEED
M2 2 B OMBRANRAE L TV a8 2 KL, I
WAIEW A 7 &t L7225, FORNE RO —
DRI R (somatic mutational change) (2 % & HEE
L7-.

—75, 1975 4 Marsh 53 X 0¥ 1977 4E Bird 5”135&
RIEN % Ff o 72 IME R T A ZEf 2 B L, Mk
FHSCREEASH AP L T b 2 &2 5 Amos

HHWIiEBmos EFERZ ERIREL, FoOREMEE
1 Cotterman 5 OHEE L 72 AHIIBDOZHRER DA TIX
DAL WEEZ SN TV,

Al bivbitid, ABO Mg KR TRtk dh
(mixed-field agglutination, mf) Z 8%, 7@ —%4%A4 b
A+ —@E (FCM #) 12T A gk & O Bl EkASR
T DEFAL 785 — VR BO LIS (i) %4k
BRL7:. BWEORRAE (ks TH, KRBT
WEFEBED mf %728, FCM #Tlid A Blfiizk e O FMmEk
DEEDOREIZERR > TR TS AL 785 —
Y ERDIz. ABO #inTHA Tl Exon6, 7 #ISICHE
FKEWRREREOT Y NVERIIEDT, 31D A
BIZTICELTIE AIOL, ZHRICKHT TS 0 BIETIC
B L CI3gss# & lilild 002 T, 31& 001 TH-72. Lh
O AA S Amos OFER (k) Thib I L
R LTV 7z Amos OBIEMER 2 A RIFAL & X
HLTEZS ETRBICEGRER & E 2 HET 5.
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Table 1 Oligonucleotide primer pairs used for amplification and direct sequencing of ABO gene fragments

dePs)irégla%on Primer sequence (5-3) Direction gzgg(e); Af‘;;g)liloffd Tm Fragr(rﬁ’r;t size
fy-46 CATGTGGGTGGCACCCTGCCA forward Intron5 Exon6 77.64 240

fy-57 TCACTCGCCACTGCCTGGGTCTC reverse Intron6 75.78

fy-43 CCAGGGGTGCACGGCCGGCGGC forward Intron6 Exon7 87.66 868
mo-71R GGGCCTAGGCTTCAGTTACTC reverse 3-UTR 62.89

ABO021s GGAAGGATGTCCTCGTGGTA forward Exon6 Exon6-7 63.80 2,001
mo-71R GGGCCTAGGCTTCAGTTACTC reverse 3-UTR 62.89

ABO023s GGAAGGATGTCCTCGGAGGTG forward Exon6 Exon6-7 65.90 2,001
mo-71R GGGCCTAGGCTTCAGTTACTC reverse 3-UTR 62.89

Abbreviation Tm: melting temperature (C )

HRELVHE

(FEBI]

FunE (MT) 1 74 5Bk, 2008 4F 8 HIcE R M5
BElE (BJP-A Bl LW s hiz, Wgkes Y F=A K
HWDRER) LE R (CR) & 7% 572 2010 4F 8 A oifil
R\ CRBED N 7 — ¥ % 7”9 mf %2 7. I8
FHoW (MH) 1377 ek, BuwEos (YT) 371
AT, ENENEIMTE, FERHEIC T YA R
LCTw7. 3L D, WMIEIE R, NERTH 2ho
7. 3B D MEEAE A, BIZFRAEDOFER#IZ Y725 T,
FZFBEEPSBFICHPAL, CFECLYEEERL.
T7z, BETREEGICH L TIIRENHIRR & DK
Rl

[MEEIRE]

ABO I #3137 5 2 58432 (Ortho Auto Vue)
TITV, HMETIIHABRELREE AT FELEH L7
fEH L7230 A, PuBEEIT S T AEEETIIPLA, B
B/ 7u—FHR(F =), RBERE AT Mk
TREAE/ 70 —F WK (VAR 7 R) ZfHH
L7z, F7, TiREN TSP A SRIEDOFR R IR
HIHEDENDERL, LA R Z7uaF—fifkl
FsH (a7¥%4) AT/ 70— F IV Pifks M
(Fr=, 73—, YARXAY T A, A7, 70—
V) R UEMSeEE (Bhoe) P A RE 1 HEE (Va—) o
7 REOPL A RIEER M L CRBAEE IS THEIHR Y
WMET 2Nz 7=, B o RGBSR X immediate spin
& =i 15 43 (15-min room temperature) TiF - 72. T
AV7Fr(A41a7), SLHLVZF ¥ (7a—) 125
95 B D FHEIHE T 72, ZOM, Rh, MNS, Le-
wis, P %@ ABO I B LLAF o il BUAR AT 1213 BT A
E/)70—FNPE (FARAY 7R, F—V, XAF4
FYFATT I AT Ay 2 A) BV, REEEIC
THE 2272, ABO MR FLRER L A 7 A B4
(Ortho Auto Vue) 2 TATVy, i A BUBEIEFEBEF20G
PERSEICIEA V=7 AB ¥ v b (Z0H3E) 2w
7o, MERH ORI ECHE I A | 7 u—F Lhifk

(YARX Y 7 R) ZHVTEEIZHENTS 72,
IBETRIMER B BR & IR A AR A S BR]

PR IEC & 0 IR R MER 2 0L 72, T %
bbb, EEAEE (BER) 12T 5% RIMERFHEE 2 R
Bk PLAE/ zu—F Pk (A Xy 7 R) 2%
IR LS 872, 30, FiREER, 20% 7 PR
WCHRE L, 34 MEREERE L. 20k, LEis
GEEERMER) ZHRIL, 4K T3 HEEEHE, 5% ik
IMERFHER 2 BB L 72, Pu A OSBRI H
o7z, T%bh, BRI A€/ 7u—F
BT AR 7 R) % 4~6C T 60 4G &7,
AATH Bk L, BREERIE (6T, 843) 217572,
Z o, biE () 28R L, 3%A%, BR, B
X OO BIFRMERIFH & FhENUn 2872,

[FcMm 18]

pH7.4 phosphate buffer saline (PBS) (2 Cii# L 72
5% ARMERTFEI & 05% 277V &IV TIVTF e &4 PBS
Z1:1TRAEL, TS MEER, PBSICTHE
L7:. Z0#%, PBSICTI0EAML72IL A €/ 70—
FOVHUER (F— ) 25u] & LBEMER 10u] 2iRE& LEiR
12°C 30 A B 4 PBS 12T 2 [k L7z, kI, Bk
Pufk & L T RPE-Goat antiMouse IgMuchain Specific
(Vv 7 v r4h) 20u %z EEERRIC T 30 4 F UG
47z PBSICT 1 MIPEHEH%, FACSCalibur (X727 b
Yo T4y F Y L) ISTHINEEL 10,000 1 & fEAT L
7o BtEa y ra— iz O BlfEkE, Btk v b a—
WAZIE A ERZ R L 7z,

[ABO BIZTFHRE]

EHLZ7 94 <—D—%% Table 1 IZ/RL 7.

Exon6 I3E 525 L7794 ~v—t vy hOFH¥A
Ve —ERE T L TR L7 (fy-46, fy57). T 72, Exon
7® forward 754 < —1ZOWTHEL G LT
FA—TWA ¥ (fy43) #—HEBE L TERL, re-
verse 79 4 ¥ —I3 Olsson " ME LT 54 < —
(mo-7IR) #fFH L7-. A BB XV O BEET OMIE
(&, Exon6 o 261 & H DKL (261delG) 2HERTE 5
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Table 2 Laboratory data on ABO blood typing, A antigen hemagglutination titer, serum A-glycosyl-
transferase activity, salivary blood group substances, and anti-A adsorption-elution test

Item tested Propositus (MT) Older sister (MH) Younger brother (YT)
Anti A
Column agglutination technology 1+mf 1+mf 1+mf
Tube test
Immediate spin 3+ 1+ 2+
15-minute room temperature 4+mf 4+ mf 3+mf
Slide test 3+mf 2+ mf 2+ mf
Anti B 0 0 0
A1 RBCs 0 0 0
B RBCs 2+ 4+ 3+
A1 lectin 4+ mf 1+mf 1+mf
H lectin 4+ NT NT
A antigen hemagglutination titer (reference) 512 (1,024 x) 512 % (1,024 x) 512 % (1,024 x)
A-glycosyltransferase activity (reference) 256 X (256 X) 256 % (128 X) 256 X (256 %)
Salivary blood group substances A-H NT NT
Anti-A adsorption-elution test negative negative negative

Anti-A adsorption-elution test was done using non-agglutinated RBCs.

Abbreviation RBCs: red blood cells mf: mixed-field agglutination NT: not tested

X912, forward 75 4 ¥ —121% Seltsam 5D L
7275 4 <—(ABO021s, ABO023s) Zf#}H L, reverse
79 4 < —13 Exon7 DEENHIEZN A5 X 9 (2 Olsson
S5 EME L7 I 4 ~v— (mo-71R) il L7=. PCR
tZ, QIAamp DNA Blood Mini Kit (¥ 7% »#L) %M
VT4 200u] A S HHE L7242 A DNA %7 > 7 L—
FPELTHIHL, TaKaRa Ex Taq® Hot Start Version
(5 51554 ) & T T D&M CIT - 72. TaKaRa
Ex Taq HS (5units/pl) 0.25ul, 10x EX Taq Buffer
5ul, dNTP Mixture (% 25mM) 4ul, 7~ 7L — b
50~100ng, 74 94 ~—S&RAMW (% 10uM) 2ul
IR A K % N 2 C4A=R 50u] @ PCR KUGE % i
L, GeneAmp PCR System9700 (7 75 4 K34 F ¥
AT b AfE) #FWT PCR # %t L7z, PCR &1,
Exon6, 7 OlEAY [98°C /10 B—68C /30 B—72TC /30
BIx40% 4 2V, A, O #BzTOMWIEA [98C/10
B—66T /30 B—72C /60 B x30 #4 7 W THi- 7=
PCR W% 2% 7 A2 — A7 VCTEZIKE L THH®
N FERZVEDY)Y L, Min Elute PCR Purification
kit (F7 47 %) ZH T DNA Z#58 L7-. Exon6,
TOF¥AL VI Ny—27x A2 fy46, fy-57, fy-43,
mo-7IR D4 FHO 754 ~—% AL, A BLXVO
BIZTOFA Lo by—2 T A121d ABO021s, ABO
023s, fy-57, mo-71R D 4 D 75 4 ~— % L 7-.
FTAVY Ny =0 TV AT T4 < — D 3uM
275 X9 FRE L, 3730x] DNA Analyzer (2 CHE A
I DNt 247 o 7.

ST S

m#&ER KO IMBEFZRVEHEN

Table 2 I2%8%#% (MT), i (MH), % (YT) O
AR 2R L7z FimE MT) (B L TS ntah
B FEIEIRE, {GHEREMP B L ORHIC L ) CR & 2o 720
WA 2 AR L TV A%, AERDOFT R TH - 7-.
i MH), 3 (YT) iZoWTb#y R LMEZ L, [
FROFTRZ/BTW A, FimE (MT) 3P A I LT
H T AFE1+T REBRED (B 15 4) 3+ ~4+™, A
FA FFE2+"~3+"DEHEZ RO 7. PL B ITITHHEY
T, AALIF A+, HUL o F 24+ 27807
i (MH), 5 (YT) OFKRERD 7 7 23, HEE L,
AT4 N MO 1+"~4+" %2R, A LY
FTH 1+ % GED 7. 361E b A PURBE ML 512
5 bl 1,024 £5), A TOREERRERIGTE X 256 f5 O
M2 256 1) LIEETHo7z. F72, 3HIOHLA KT
% IEERAEIRMER 2 IV 7280 A Wb f ik 550 C SR Al v
FUICH A B2 RO TRETH - 72, Bing (MT) D
AMERARA % L7228, /i C A BUE & H Y E %
BT WA OPl A RIEIZL B o0 EWZ XS
720, MTRENTWS 7HHEOP A RE (LB LV
ko [MEERA] 28 28w CRBREE (Fik
15 40) W[ CHHEZIARA, 3L D 7TREOP A 3
LT3+ 2w Llid4+™% /L 7. ABO
MR DA oM A (Rh, MNS, P, Lewis, Duffy,
Diego, Kidd, Jr, Xg) d &l % i > TGS L7243 (Ta-
ble 3), A L 723 R COMFEIY T mf &L BD LD -
7z.

FCM f&Hf

Fig. 1125w+ (MT), 4l (MH), % (YT) &4 ®
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Fig. 1 Histogram patterns of A antigen analyzed by
flow cytometry
Representative data from the propositus (a), older sister
of the propositus (b), and younger brother of the pro-
positus (c) are shown as a dark area. Negative (O RBCs)
and positive (A1 RBCs) controls are shown as a thin line
and a dotted line, respectively.
Values above the dark area indicates the percentage of
the area occupying Neg.RBCs or Pos.RBCs tested.
X axis: fluorescence intensity on a logarithmic scale
Y axis: number of cells
Abbreviation Neg. RBCs: negative red blood cells
Pos. RBCs: positive red blood cells
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RMEREBA LDORIEE LA N T LATHRLZ. 3
BICHE L Cht A & D RIS YET, A, LERO L5
BEredbo ARMEERE A ICIEELKIGLAEWO
BIMERERNCE — 27 2 b o 72 2 181k 742 72 5 22k
BWLRF =2 WbWLENA 77— %7,
L2L, ARERD 5o 28 EMBMTRE->TH
D, ARIMEKEROE — 7 IZEEO%EZBD . F8
# (MT) o A BIERki 726%, O BlfiEkiz 274% <
(Fig. 1a), fili (MH) » A #mEki% 23.6%, O fmEkix
764% (Fig.1b), 5 (YT) Tix A Bl Ek 39.3%, O
Ik 60.7% (Fig.lc) TH o7z, FImE & L Th
(MH) &3 (YT) T3 A BIERD 5o 584134 7%
WA B - 7.

ABO EIGFHEIR

Exon6 (¥t 240~374) & Exon7 (¥ 375~1062)
DL E Y — 27 T A L7z Fig 2 (X B AN EHE
BECTH 6N B3R HER - RIBAE (13 AFT) TO
3PIDIEREFY 2R L. 2013 HFTUAO 36D A
IR TFIRIERANIE T RCTH U TH - 7. FHig 3 ploik
467, BX U 297 3 hZEhy by v, TF= Y
Thy, MoOELICHER, REFLADT, 36O
A BIET- %1 71k AI0l THh -7z 72, Fig. 2 (23R
LCWwings, 871, B X UMK 1054 1281 53
HEHI 3L IROT, FhEhrT7=v, Y by
YOFEETHo. O BIETICHLCEFBEIFE D
I 261 © 77 = U HVRIE (deletion) L, frame shift
BRIZL Tz 5 (YT) 132 D3 261 ©ADKIA
L72001 %4 7T, Fm# (MT) &t (MH) (33
297, 646, 681, 771, 829 SENZI A—G, T—A,
G—A, C—T, G—A (JHHEH L 72 002 ¥4 7 ThH-
7z.

z =

AE, bbb AR L 7-[FFE 3 #1Tik, ABO I
FRAICBWT, RSN TV L EHEOPT A 3T
RTIZBWT mf %3, A USRS E 0
e RDL, o7 (Table2). T2, HUA KT
% IR AR IMER 2 I\ 7280 A Wb IR BR © b IR
HZHL A ik % 20 % h o 72 (Table 2). ABO I !
PN oI BnwCTd mf 2@ % h - 72 (Table
3). FCM #:ic X 207 (Fig. 1) <&, FiE3pFIR<T
ARMERERDED HEEGDENI LY AR, O A
HEMOVY — 7 [THREZ RO, 2 LD %726 H
WHFEL 287 — 2, WbWBERA 285 — Vi
LT &5, ABO BIEFHATIZFENG 3
BIORBEFENE A101/002 72w Lid A101/001 THh -
7z, S 3 FNE AR TR L, Bing o getis
BIEEBRTH-72. CALDFR2S, AREO
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Exon6 Exon7
nt..261.. ..297.. ..467... ..526... ...646... ...657.. ...681... ..703... ..771.. ..796... ...803... ...829... ...930...
FiREMT
G A c c T c G G c c G G G
A101 N PR S SN (N S S S S S - S S I E—
del G c c A c A G T [ G A G
e e———— .
BYT
G A c [ T c G G c [ G G G
A101 — i — ——— ——— —— —— —— —— E—— —— —— — — a n
del A c c T c G G c c G G G
N [ N SN S S S S S S S I E——
it MH
G A c [ T c G G c [ G G G
A101 e — ——— — — ——— —— E—— E—— —— ——
del G c c A [ A G T [ G A G
002 — e — — —— —— —— —— —— — —————— NN R

Fig. 2 Nucleotide sequences within the coding regions of exons 6 and 7 of the ABO gene

Nucleotide residues at those positions where differences were reported in ABO blood subgroups of Japa-

nese populations are shown.

Nucleotide residues at positions 871 and 1,054 were G and C, respectively (data not shown).

Abbreviation nt: nucleotide del: deletion

Table 3 Blood typing except for ABO blood group
Blood Propositus Older sister Younger brother
type (MT) (MH) (YT)
Rh CcDEe cDE CcDEe
MNSs MNs MNs MNs
P Pl P1 P1
Lewis Le(a—b+) Le(a—b+) Le(a—b+)
Duffy Fy (a+b-) Fy(a+b+) Fy(@a+b-)
Diego Di(a—b+) Di(a—b+) Di(a+b+)
Kidd Jk(a=b+) Jk(a+b+) Jk(a=b+)
Jr Jra+) Jr@+) Jr@+)
Xg Xg(a+) Xg(a+) Xg(a+)

These blood types were identified using whole blood cells. No
mixed-field agglutination was found in any of the blood types
examined.

BIDF A1) X LIZMIER F A 5 Tldnd, MiEkEy
A7 THbEEZON. ZOEKAE LTIE, Cotter-
man® & OHEE T B ARHINE D Z2RIE T Tl MR T D Ip g
ZHHT 5 Z L3 L <, Marsh 58 X U Bird 572¢
$RIR L 7 BN 2 Fo M A€ ¥ 1 7, Amos TH
B EHELT-.

AW O 3REBI O & 9 (2L 2 1Y SUG R FE C mf
o L72Yie, BIZERZ RO A RIERE, 55 A,
WA Amos & OEFIHEE L 72 5. Marsh 5B L
Bird 513 IEREEARIMER & H W 72 W5 SR U As
AN APUEZMINTE 5L LTWAD, RIETIEM

ITE v A OWEFID H 57, A AT M
WX BP0 AT BRSO ZHMEIC X, MiE¥RY
POBRERE I — B Cld % <, MEF AT T % B
MEVIZIX BT & v, —F, FCM Mg Cla bl & 4
iR % SR T2 2 EASTE, ZOLA NS A
DIy =V RBBETHLIET, FATEEFAL 7 0HE
WIASUTEETH 002 RFT OSBRI DAL S
NTWBEYY, Fig 312F * 5, Amos(Bmos), A;(Bs)
FANZBIFS FCM EDObv 2 k75 28 F — v %H10Y
EFELYOHE L D EEGIH ULESLL ORY. F 27
TREMEYE — 2 LMY — 7 23552 BN 7 WIRE 7 2
Wtk 85— % &1 (Fig. 3a), Amos (Bmos) Tl 2
ODIEZX LR 7ZOPICH R -2 2Dy -2, whb
W5EWA 785 — 2 L5 (Fig.3b). 4RO 3 fEH
TOFCM /8% — 1%, #¥# (MT) TIZRAY 4 €
WA 788 =2 THY, i (MH) &5 (YT) TIXA
PEREOAL W E 2 LT A BIMEREFO Y -2
AWREL e o TS, BARMICIEFEED Y — &
Zzohiz, —hH, As B) HAEITIEIA BB I
3B SO LB & — i TIE R WD IR 5 72 1
BPED /Ry — 2 LTBIRSNE Z DS 0nESINT
w5 (Fig. 3c).

AR, mf 7 £ ABO BB DOA—H %2 BD /W6,
ZORH, WEOMBIIZEET LNV TOME W
FERUNRESEDNTVASP9 1990 4, Yamamoto 57
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Fig. 3 Schematic representation of flow cytometric analysis in chimera (a), Amos (Bmos) (b), and As (B3)

subgroup (c) *

*quotation and alteration from references 13 and 14

12X % cDNA 7 a—=> 27k % ) 5 DNA OWHEEIRNT
12X 1, ABO #{5F13 7 2® Exon ##H, #® cDNA
13355 7 IR O — F 95 1065 NSRS
ZEVHLPIZEN FENRDE, A, BHEEZEA
72 A BE U B BBl & ABO BIETOT ) VERE
DBEVED L B E X N T & TWA"P? Exon, Intron
(Intronl (X< ) #HIR%E & A 72 ABO BI5T DA
X7 b v — 7 2 A AT, ABO EBIRIC
RS % 7 ) VA B ASIRE RAE 91 % & o —
FLTw5 Exon6 & Exon7 ® 2§ IZIZRRE L TR
DHENTWDS, T2, ASHAITIRZDOHEBHNTHOT )
WERDERHE L RENTWSY. Exonb X ) EHRETH
TUNVERT, PRGSO E L 5 2 TV
Bl IE, Fx ORRZERY T, Exond o33k 203
TTZUNY MY UNOERIZE) A BRIZE L7
JEB, Exonl O¥EFE2F I U9 b ¥ UANDERTA aB
FELTWMERN?, S50 BRT002E A
HiET A201 ONA 7)) v BT Y VA ), Exon2
DA DT T =BT 7= U ~NER LLOBAFD
ZRLEHEL T AwaB 22 L TOESN® O#EDDH 5
DATHSH. 2O 3FHDIEFIE Exonb £ Y LoD 2
DD I At AER O ABO BIZT-? in vitro 3%
U X ) BB R RGNS T L2 & 5 24
B BRI LT A, SR 3 #1Tld, FCM
MATENA 787 — L) H L ABO #ZHAEZ R L

A BET1E Exon6, 7127 Y VERD W3 FIE B L
AlOl 54 7 ThHolzb ) LX), ATHMEREL,
BAIIC Amos & HE L7z, A 521, HAANICBY
% ABO MO B R TR (Exon6, 7 FHI%) 2BV C,

A MR Tk, 2o 8B T B (875%) TiiHk 1054
B RV UPOEFIVHEVRT T VIZEBRLTY
TEHREL TS, SN 3 B CldiEk 1054 133

U THY, bhvbho¥gEzXHT o012
tEzHNh.

N FE T, Amos OFKIEHFIAS Furuhata 5%, JLiE 5%,
BH S X ) #HiE &, Bmos OFRERIAS Ogita 5%,
FESPIZE DA I TWA. T2, RRAMAED S I13E
{ElE MR TE L o7 Amos &% 2 SN BFERIY,
Bmos & Z 2 LN LRV bHE SN TVE. ZHD
13 Yamamoto 57 ABO & {1z -4 5E o i B LR
OHETH Y, 5T LRV TORFE R IR TV,
Zo% RES?, BESY S Amos JEFZ FCM & ABO
BIZTRECL2BEEZ MG LTw5s. LaL,
b7 BIR FHATIIAE 5% Cld PCR-RFLP i, F
5% TlZ PCR-SSCP {12 & 5 DNA £ RI#HT TH 1),
SMORERDEL I BRFTFA VI b —=2 2 AL B
B TOMEHE R ShTw i,

Amos (Bmos & &) FIE DK IEBIEARH TS
5. Ahlofl 36T, il A BRI IX
IEHET, FCM RiZEF A4 27—V 2581, MK T
APFEROLHREEZ RO, S5, A #ETEIR 3
BlE HIT AI01 GEFE 467 3 b V) THolz. &
SOOI AT Y MY U TH LTI IIVAY A HEIRET
1286% IZFRDO LN, HHLNIZHARAD A\ FIIZALNS
BHPE 27% (Sl L Crido 72 & s L, HRISEAE (24T 5
PO ERELTW5H, Amos BIEIC D BSE- L Tw
LRV D B B0 L. ABO #fz¥-® Exon6,
7 DAL Exon IO 7 V) VR, Intron FHIROZAL,
TNV —, TUE— —FIRO MR B R
WEHICHEZEZ T REEDH S, SO 3
BITIX, 9 \Vio7eZ kA AIOL 7Y IV Ol
BT S 0B 5 2, G OREin R RE G
EHEZMRTE 20, WEBBEORE (2L 213,
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A FAMILY CASE OF AMOS WITH A AND O BLOOD CELLS INHERITED
BY SIBLINGS
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and Shigeru Takamoto®
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Abstract:

Propositus (MT) was a 74-year-old male who was diagnosed with multiple myeloma (MM). When he had his blood
type test before transfusion, column agglutination technology (CAT) using the Ortho Auto Vue system showed
mixed-field agglutination (mf) for anti-A reagent. The histogram pattern of A antigen by flow cytometric (FCM) analy-
sis revealed bimodal distribution of fluorescence intensity with two peaks at A and O blood groups, like mosaic pat-
tern. The percentage positive for A antigen was 72.6%, and negative for A antigen was 27.4%. Anti-A adsorption-
elution test in the non-agglutinated cell fraction was negative. He has no twin and no history of blood transfusion. His
bone marrow karyotype was normal. These observations were almost constant during his treatment for MM, even
after complete remission of MM. The older sister (MH) and younger brother (YT) of the propositus was a 77-year-old
female under treatment for hypertension and a 71-year-old male under treatment for diabetes mellitus, respectively.
Both siblings showed a similar pattern of mf in serological findings, including CAT, and a similar pattern of mosaic in
FCM analysis as the propositus, although the percentage of positive for A antigen in FCM was different: 23.6% posi-
tive and 76.4% negative in the sister's FCM, and 39.3% positive and 60.7 % negative in the brother's FCM. Serum A-
glycosyltransferase activities of three siblings were comparable with normal control. Molecular genetic analysis for
the nucleotide sequences of exons 6 and 7 of the ABO gene revealed the genotypes of three siblings: A101/002 of the
propositus, A101,/002 of the sister, and A101/001 of the brother. These findings indicate that the three siblings
should be classified as Amos. The same A’ allele, A101 and the different ratios of A antigen-positive cell population
among three siblings suggest the possibility that the mechanisms behind the inheritance of Amos may be dissimilar
from those of A subgroups.
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