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Abstracts of the Furuhata-Iseki Memorial Session,
the 32nd Annual Meeting of the Japan Society of Human Genetics

History and Development of Blood Group Studies in Japan

—In Honor of Professors Tanemoto FURUHATA and Shoei ISEKI, the first
and second pesidents resp. of the Japan Society of Human Genetics—

TEXRICHETDMARABHARORESR &E5 ]
—HIERGMBELL LHBEREEOEEZRESLT—

MS-1. FIEEOSE #i%k E (EHIFEEP. CHAIRMAN'S REMARK.
Ei MATSUNAGA (Natl. Inst. Genet., Mishima)

A ARANREEBEEZAOPREE (1956~69) R HncdBEEEAL, ATFRBC-EREDOBEUT, S
BEShETFEENE - > T, ABO MEHOBEERLIT -2 B EES bh,
FHEREZED TN 3BT, YR—BrEd Ahbh T 2 dORNTEETHCR L CABE L
OBLAEWREATRR > T ABEARIFL AR L& DE, ThEeSR0RAL DWTHE
DT, SHEMNER T3 3ENIEETHY HARNHRE (1925) iR L. i
% i 4R Bernstein 23, —BEFICkT % A, B, O, AB HoSHHEE & PERI SIS H LT
FCERZE ), COMBRXFINBRE- LT e —F Tl EEBEFHOE LW &%
EHLILLREF LS. 208K, HEEER, $REMNAESIVEEFELS, LLURERER
WHAZETEHOFITAREELT E AF L0 Q AMEH, rBigRfE T RraREL,
S LR AEET BT 5 MREHE O 5 L MERNEECET 53BN ELEDC, o
o THERI8E (1943) WRESREEBE Y, BRI314E (1956) wbEBEYZE L.

=77, AF22REER (1969~77) OHBIMBEREL, FRTEAR CHMLEOEHEGFL L
TIITEO MEREP S EENCIEE Lok, BEAECENR LTS oA EL B L
25, TR EYEOBERER O REREICBRAERT, “hkX-T, RERBR4SE
(1968) K ARNBEBEFSEY, FECRIARIREYTEL, XBA Ay 7 y v —CHEShE
S HEEARES (1976) TIRRMEH - AFFCER L-ERNTRE L LTEE S hi.

B - B REOEEAIRDE > T AR A LTRSS ZT 5 SIS L LCom Ek
AT, LEERAL O, BRI, BCROES L2 BRI NRETEIANRED
MERELERIT IS LENEFDERILTHS.

4E, FEHERCY» D OREH CEARESNBB IR SEBAT, bhbhaERicE) 3 52A
DEBEETHESYF TR IEI N W HIH LR LBEORERS Y, ZOHELRLE I .
FRFEL 4 ADBEFIWThLEE - HEEEECT I TETH B2, TOELNBA AERY - BE
b Db b L Licl, FEEDFCLBREBER Lo ThALIOHEELE 2 2L DLk -T
nAIEENTH S,
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MS-2. ABO RMARBOBEHEHELELTIC Q & E BHE =ZAHST GFEA-E -
#E) THEORY ON HEREDITY OF ABO BLOOD GROUPS, AND Q AND
E BLOOD GROUP ANTIGENS. Toshiyuki MIKI (Dept. Leg. Med., Teikyo
Univ., Tokyo)

1) ABO RMBEHOFBR IR 1900512, » vFAOBHOBREEOBIC BISHS LTS
2, Uz o EROBERC E TEBN R o7k 5 Th 5. 1908 £ 5 ABO RMEE O
BEECBRAG BRS E 53R, 191041k Dungern 543 2 I EETHEL TR Lics, BE
DERFEIL Bernstein 5 (1924), HH - HH - & (1925) R IV REShib0TH 5. HHLD
Fi Bernstein 5 &L FIERICTCORLLDTH- T, [BTFTOITEROLE L TAENL, AR
RR, AA, BB 0o=onfitiila23h, odic AA, BB O @, RR 144k L LCEEL, &
ZoMic AR), BR), AB 0o=#fE%%& L, HEABOEBROKZERKT, JLTo AMKERDER
ERLPS L3I0 THL] LLTHD, ORREFEOFE LWL, Hi A, 7l B BERLE
BTaz e, BICNEOTELY WL OH, AF, BHERIT® AB HoORFBR Sz T5HZ
LER B\ T, Berostein DR LRI o TvB. HH - FEOHKEESC T, ABORXMBEEEEL
NEZOTR, BYeRENT BT H0MEZOPRES, BERELTHEREE, BNRERORE
W, LFECH )BTRS Eh T 5.

2) Q: HEMToLH (1934) wXb, FY2ERMEFOR QBERYAV-H L, & MIFI Q
e q Bresitbh, Q Hix q Zew LHEMERIZBET L Z LAHELA I . 1927 F1C
Landsteiner LORE L7 P RMEEH L AECL ORI EIMUTH50T Q KMEH L GLEIN
o528, P, Q MAEAOBERIC WL, HERHLARES DL IATHS, AL
DTHBETHELZ LA, HEEEL 20T I VAR TR Tir(—) B p B) offfEs

HEN, pFEEOOMmBEES B 0TIk o0bh b,

3) E: pafEovrFmEL O BMmRCE LBWEERTY RTZ LAbBETRREITH:
2, HEMATOET (1935) 3%, »58o v rFhEcHT3REZEMOBEC LY A, B, ABE R
WA E B e BLegibbhsZ 2B B L. OF 4812 ABO R b0ic Lewis N1
HoBRECEOHRCERE DR Y5 2T\ 5.

MS-3. FESpBESEFE T. REAR GREEHEA & - &), T ANTIGEN IN
MUCOUS SECRETIONS OF ABHNON-SECRETORS. Hachiro NAKAJIMA
(Dept. Forensic Med., Tokyo Med. Dent. Univ., Tokyo)

THEE, =7V FEhoR T ERC - TEEINLIWHRELE LT, 1939 £ i iEER
FTO RNBHRERC L b ABH SEoWdle rEREFCER SN OT, B Les LFEENT
VWAHE EH Y3 5. o kloXRz, ABH WEOBMECH -t 1l R—o2HE, 48D
Lewis RMFEEOERLF b DL LT, MEERELE LBETEEFo OB LS. &
EagEsTi, THERROBR L HARKT S THIEOMEOREY, EICD Lewis R MK
P LR LR BB L

L THEDORR : Lk, HFHFFRECTE, HWEHOKEE ABOM) MEHEL KT FE
L LT, #hECEAIN OV ARRORBERIGHEILRRO @, BEERGEFIRAT 5550
EDBR TN, X 3RERT R (1939) 1, #RmIRESWBAECELN S MEHEREC
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B ERR S Y, ThEWERIGTTELES & DEERHE LT THELTC 55 Bbie, TOK
ROk LT, ABOM) ELWAERHHNE T 2BRL, EbRIOHEIBEFCLSER
FETHEELOE L.

2. THEWRRCRERE T HEDIRIZLOE, £ 0 dARAWFEECK My N, THR il
R AEHEER - ORI bAARBER VRS T YRR LB &, THER
BTN OOERKERYBECH B &, BUAETH T BERPBONFORTLIES T Tt #
DHFMNTEB L, HERFE LM IR,

3. Lewis RMWE S THEE OB : T HEXRD 74460 1946 212 AE. Mourant 12, 25%
DA FYRAAFMRYEEICLHEL e POFFHERL, heil Lewis(le) t@B L. &
OFELHT LRFA—HEEEY D2 & BRbh o122, T & Let 0 BRAEWVEREYTHRL
B2 KR ABENES T - o, FAEE TR I0FELN EDOEAZ TR, FORER T
Leb % Lex 4 gifc Lewis RMEASNEILI N, ThETERNL DR ThWicl Lg%, FH
TEHIL Let DA ATE —fEE L.

Lewis EIIEE & v 47 (KRB T3 RE (@i d) © AEREZROEESZOLFE
BIHLPEINTWAS,. Thbb Lewis ERTEHZ 21 71 0 H & L ISE0ENE L ORI
#ic Le BIETF (19 FRESE) EHTHE al—d 7 2 - AEBERSL H BETEDD al-2 72—
AEBERCL ) 72 —ARMMEINLOTH A, OBk BN - HITEEEe H
DEBERYAGCICEAAECER L. EE, Lewis HEIEEERELZ LTEBRBEIRDRLY,
Lewis RN D A2y « BRWEZERETETHRE - TE T 5.

MS-4. THE PROGRESS OF ANIMAL BLOOD GROUPS IDENTIFICATION.
Shigenori IKEMOTQ (Lab. Hum. Biol.,, Dept. Leg. Med., Jichi Med. Sch.,
Tochigi).

The blood group antigens of cattle and goats have been reported by Ehrlich and Morgen-
roth in 1900. This was the first recognition of blood group antigens in domestic animals.
The occasion coincided with the discovery of the human ABO blood groups. Recent new
immunochemical and biotechnical methods have led to dramatic advances in the under-
standing of blood groups. These methods made possible the identification of polymorphism
in serum proteins, red cell enzymes, leukocytes and platelets. Formerly, these were avail-
able only for the red cell. Once the research expanded into the field of molecular genetics,
more precise evidence such as polymorphism has been reported in the DNA. In this chapter,
we describe the history and recent studies of animal blood groups including the experimental
evidence from molecular genetics.

1) The red cell polymorphism of animals

The pioneers in this field were Furuhata (/) and his group. The primary purpose was
to identify and classify the blood groups of animals, including humans. The investigators
can be divided into two groups, one composed primarily of medical researchers (Iseki et
al) working on experimental animals and the other composed of veterinary researchers
(Hosoda et al.) working to classify domestic animal blood groups. Both teams contributed
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important information including immunological research, blood transfusion compatibility,
tissue transplantation compatibility, genetic markers for heredity, the relationship between
disease and genetic loci, the resolution of paternity disputes and the improvement of brewed
and zygosity determination. The animals which have been investigated regarding genetic
markers include dogs, cats, cattle, water cattle, horses, swine, goats, guinea pigs, rats, mice,
chickens, quail, turkeys, ducks, geese, primates, aquatic mammals and fishes.

2) Partial red cell antigen structures of animals

Studies of red cell membrane antigen structures developed in Japan (). The concept
of partial antigen structure was established based upon evidence from serograms of het-
erologous blood agglutination and the absorption test using human red cell antigens. They
concluded that the partial antigens of the A antigen were Ay, Ax, A and Apy in humans,
Ay, Arrrand Apy in dogs and Apr and Apy in swine (Terashima, 1942). The partial antigens
of the B antigen were By, Byr and Byy; in humans, By; and Bypr in rabbits and By in guinea
pigs (Asakawa, 1933). The partial antigens of the O antigen were O, Oy and Ojy; in hu-
mans, Oy and Ojp in rats and Opyp in rabbits (Inoue, 1943). In addition to the analysis
of the partial antigens of the ABO system, the structure of partial antigens of the MN (Haya-
shida, 1944) and Rh (Uetake, 1956) antigens were also investigated.

The results from the immunoreaction of monoclonal antibodies were different from
those gained by polyclonal antibodies. The difference may be caused by the different anti-
genicity of these antibodies; each antibody may recognize different structural parts of the
glycolipid antigen from mammalian blood cells (Jkemoto, 1986). From this evidence,
the specificities of polyclonal antibodies must be re-examined.

3) Examples of dog and chimpanzee red cell polymorphism

The number of the genetic markers in dogs and chimpanzee red blood cells was similar
to that in the human (2). The D system is known to exist in the dog red cell. Since this
system was found only among dogs, it was assumed to be the origin of dog blood groups.
The D system was one of the few blood types found by the Japanese (Iseki ef al., 1940). The
method for division of the canine red cell glycolipid antigens into NeuNAc and NeuNGece
types was also contributed by Yasue ef al. (1978). By this method, NeuNAc and NeuNGce
types were found frequently in European and Japanese dogs, respectively.

The resemblance of red cell antigen structure between human and chimpanzee also
brought enthusiasm to the investigators. The monoclonal antibody which was sensitive
only to human blood also has an affinity to chimpanzee blood. Moreover, human A or B
blood types could be biosynthesized based on the chimpanzee O biood type. The chim-
panzee A blood type also can be biosynthesized from human O blood type. These close
relationships provide many important clues regarding the structure of the glycolipid pre-
cursor. In addition, the Ser residue, seen in the human M type, was observed in the chim-
panzee red blood cell. The chimpanzee red blood cell antigen resembled the human red
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cell and had various antigenic activities. Thus, the chimpanzee may be the best model

for research of the human blood groups.
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MS-5. mMENSBERCLZIUER S B @EELX-E- EE). CHANGESIN
BLOOD GROUP SPECIFICITY BY GROUP SPECIFIC DECOMPOSING
ENZYMES. Ken FURUKAWA (Dept. Leg. Med., Gunma Univ., Maebashi)

RER123 4R, Mg, WTREMAREEFHBOFEEE CH » nHEEER, TMREWEDRE
Bl OWTD—FE] LETHRHELYEEREIN, LORPRELEDMBMIREROMED S L1IT
oo EREHABROA TS, BERCOLET TR O Bt BHLTw5 O B2 MKE
DEBYWELE2, K CHWELE_—ONBHEL LT A Bhs\ik B BYENRRETILCE
il DELEL - TE BRI, CEWER, O EMcilicd, ARL B BB FfaET IR
LT SRt 0 ThBY, BETE, CHEMGEEL LTHFETHOTERLS, AL B 2B
CERVWHEEDORIETH D L L ibhoTnd. 2D Ed, MNRBEROTFEO A THLRR
o TEZ L ThHDB. F0#%, OPEIX OBETOESTILVOT, HERFAEZETS HY
BLREE Bkt BENRBEOBEEOWRLIED LA ER2S FHEY, mMEAWEOBEE
DEFE I bhh o Tk, BRECENERCHBRASLZIE L TCHIBOBRERITHTH» . &
r, BUESEERRE LW AEOEEY IS, NREVEOESLYH LA TR, BYE
RRENC BT IERY RO A ERARMBETHS L EL, CORBRLE Vb, LT
L5—o, OHOLoWENERL - T AL B EHATESN > TOBD TR NRE VD Z &
3, BUEREMERERE BOF R TR B L OB LN D - T

1950 FE R A DRSS R LTS Clostridium tertium, H 3fEEESR% B3 Bacillus fulminans, B
SRR R e D Bac. cereus, Cl. sporogenes Maebashi 7n K Rod» 7o, ZOFKR, A#P B #o
MR BEOREYERr A B pEEELEHES L, A RS BAFBRIHEAL, HEERRHE
BMLTBEERRGELE., 202 enb, ARLBHAOKPHEYHL O Bobo H ELE
BEE LTTE RN TR LA, MFRCEHIh. L0 BREREORYE LEHEOR
BEBNL, BHARBERLTR— =2 < 37 4 —ThbE, AFHBIL N-acetyl #28
TFh iz galactosamine 2%, B B2 5513 galactose pUEEEL, X b, H SRy H HEIEA
BEDE, BIEMHIIEAELT fucose 2BEEL T BT EMD, FREROBREXIEL TV 51E
PBHOME o, i, ABO ROEHLEHEDH B L 1 ARMEE S, Ler 23% L1 - T, Leb
NTERNRoTWBE Ly H HHERTAGTCEE L. 2REE0LE 6T, BRSROFEL
Zh oo glycosidase 13, FOBWAWAREEOCEBEOEHOESFIZIRD SO ELNE L S
s,
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