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Al. FEEXKBAR) R—L RBECETI2LBEOBRBENY B, &<IC No. 2
EEECOVTOR hAES - 4 & GE&X - 8D, #HEE= (BE
Bk - 40, Bk GEEHA - /). High-Resolution Chromosome Analysis in
Patients with Familial Polyposis Coli, with Special Reference to the No. 2 Chromo-
some: T. IKEUCHI, A. TONOMURA (Dept. Cytogenet., Med. Res. Inst., Tokyo
Med. Dent. Univ.), J. UTSUNOMIYA (2nd Dept. Surg., Hyogo Med. Univ., Nishi-
nomiya), and T. IWAMA (2nd Dept. Surg., Tokyo Med. Dent. Univ., Tokyo)

REGEKER Y #—v 2 (FPC) BWHEBRAAEEBERERE S TW58, fLoXHooBHEEE
HEERK, F0BENEROEMEKIARECHS. BT, Gardoer & (1982) 25, FPC L Gardner
FEBERED Bk No. 2 b RBGAFIFE (q14.3~q21.3) OBWHREPREFTXTCHD 5
hiez bZ@ELTERE IR £ thhbiil, BVEERDENR D FPC BE 5 flico\wWCi
CAEBEMTL T o, KRR E{b=72 v ATTMBELZBAL 550~850 A v K. v~n
O G-%EE R R &0 &b 10 @ EEY, & {i No. 2 HARAERIC ST
BRRs g — v ORERRAL. TORE, LThoEAREVTE, 2021 OREAVIFORES
EBERALAT, I qldld & qR2 OREAVFLOMICEE SRS q21.2 O/ il v
FARCEMBEREET S LR BRA L. Tbh, No.2 RESIEBIHL 5 28aRELTD
BT, WEOMRABRETIZ LR TEdofe. BOBMEESRTH ST HaESEIIE-
7 AN ARBEOBECET LIEORAEFMEL D, BREROEEHIEELE L TRAGOM/NE
REXBETHZ LT HRZUEEbRS. L, ZheRAEVSACTETARIE, T4k
BEOEWE DHLREYHETHZ EAFET, Tl v FoHEEES 22k, 1 @0
YFAYFOFED DI EOMEBENETHADORRL Vo EBENARENET S CEPEETHA S
LEbRSB.

A2, Analysis of Heteromorphism of Chromosome No. 2 in Patients with Hereditary
Adenomatosis of the Colon and Rectum: Toshihiko KASUKAWA (Ist Dept. Surg.,
Yamagata Univ. Sch. Med.), Toshiaki WATANABE and Akira ENDO (Dept.
Hyg. Prev. Med., Yamagata Univ. Sch. Med., Yamagata)

Gardner ez al. (1982) reported the presence of a heteromorphism of chromosome No. 2
homologues (they have tentatively identified it as a deletion of 2q(14.3—21.3) in a homo-
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logue) in cultured lymphocytes and fibroblasts from patients with hereditary adenomatosis
of the colon and rectum (ACR) and their children at risk for multiple adenomas. This
report prompted us to ascertain whether this heteromorphism is present in the ACR pa-
tients by measurement analysis of prometaphase and early metaphase chromosomes. The
magnitude of the difference (6) in relative lengths of 2qg(cen—21.3) to the whole chro-
mosome between the homologues (longer minus shorter) was compared among three ACR
patients and three control donors. Mann-Whitney U-tests on the ¢’s among all combina-
tions between individual ACR patients and individual control donors did not reveal any
signiﬁcant difference. This analysis showed that variations of relative lengths between a
pair of homologues and variations of the ¢’s among homologues are considerable both in
the ACR patients and in the control donors. In order to establish the presence of chro-
mosome No. 2 heteromorphism as a cytogenetic marker of ACR, further studies may be
necessary. At present, it can be stated that not all patients with ACR possess hetero-
morphism of chromosome No. 2.

A3. A Case of Ring Chromosome 3: Mashic KITATANI, Junya YASUDA, Chen
Cheng CHEN, Fukumi IDA, Hiroaki TAKAHASHI and Shoichiro SHIKE (Dept.
Pediatr., Kanazawa Med. Univ., Ishikawa)

The patient, a girl, was the second child of healthy nonconsanguineous parents; the
maternal age was 34 years and paternal age was 41 years at the time of the proband’s
birth. An older sister was a healthy 9 years girl. Pregnancy was uneventful, Delivery
was normal at 39 weeks of gestation; birth weight was 1,900 g, length 44.0 cm and head
circumference 28.0 cm. She was slow to feed initially. She held her head at 3 months,
smiled at 4 months and sat at 9 months. She was admitted to our hospital for investiga-
tion at 10 months. She then weighed 5,680 g (< 3rd centile), measured 67.5 cm (=3rd
centile), had a head circumference of 36.0 cm and developmental age 9 months. The rou-
tine blood tests, urinalysis, creatinine, Ty, T,, TSH, urine amino acids and X-rays all gave
results within normal range. The following malformations were observed; microcephaly,
narrow face, epicanthal folds, flat nasal bridge, down-turned corners of the mouth, wide
nipples, incurved fifth fingers and proximally implanted thumb. Her dermatoglyphs from
thumb to fifth finger were W, W, W, W, A on the left and W, W, W, W, U on the right
band. She had intermediate axial triradius. The karyotypes of the parents were normal.
The patient had 46,XX,1(3)(p26q29) karyotype in 77.4%, of peripheral lymphocytes. The
remainder cells had dic r (3) or rod-shaped r (3) or interlocked r (3) in aneuploid.
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Ad. HERHEL 4 BF2EEKEETED 2 4 : Distal 49 monosomy & distal 4q trisomy:
EBEX FARFEEREL: v & — - INE)

FER 19BN, EESBRBRCES L, HEH3TE 23508 TlE. FEC). XK, #
295%. FEECERIv. FERBL D KRMAOEENS Y, 20 Ak, EAZRE CEREST
B I A EFREE 2 INFEERTYRIT 2T =, £k, ERERRLRIEL, MR/lE
SLEAREIRS. REEYMSEE EE BNAEY, BRE EMEER, B BB I0F
BE#ERA LR, BT 46,XY,del4),027 CH 7. WHIL, ERBE ThH-o7z. 4q monosomy
DEFMETHS. BRAE @BD 23 OEARRELL, BREZLHOMHEENSD, Townes
DIET S 4q— syndrome }E—EBELIZE LW,

SEH 2: T B IR IR 2 2 A, MBIEOBAEH D, 8 1 BRIG T4, 7ok 4058 3,400 8.
298, X31% REBECEERRG. £ETRIVAEENARED D, EE TERELER (VSD .
& PDA) igwixh, 3IBBHRTONFLE . B8 GRREZE T, 6 &R, HREE
BEEELE v 2 —AF. DNE EHE, WETRE, ARAER BEHRESH EFrEREY
=, T 46,XX,21p+(4q26 or 27—qter) Th -7z, WEXEFEH ©, distal 4q trisomy 0%
L\~ de novo type SEGITH 5.

AS5. A Case of 7q Partial Monosomy: Madoka ARISAKA, Toshiaki SUGAWARA,
Hanako TADA, Hivoshi TAKAHASHI (Dept. Pediatr., Juntendo Univ., Sch.
Med., Tokyo) and Tamiko SHINOHARA (Dept. Hum. Cytogenet., Japan Red
Cross Med. Cent., Tokyo)

The patient was a four month old female who was the first child of unrelated and healthy
parents. She was born after 35 week-gestational period. Birth weight was 1,040 g. Im-
mediately after birth, she was admitted to Dept. of Pediatrics, Juntendo University, because
of abdominal distention and frequent vomittings. She had a peculiar facial appearance
and the fellowing abnormalities were observed: Microcephaly, bulbous nasal tip, low-set
and large dysplastic ears, micrognathia, abnormally clenched hands and a single palmer
crease in the left hand. She failed to thrive. At the age of 4 months, her weight was
2,850 g and her length 46 cm. Her physical and mental developments were retarded.
Psychometry showed DQ 30. Hypertonicity of the muscles in all four extremities was
observed. CT-scan showed slight dilatation of the ventricle. Chromocsome preparations
with the trypsin-Giemsa banding technique were carried out from peripheral blood Iym-
phocytes and skin fibroblasts. Chromosome analysis revealed a structural abnormality,
46,XX,7q—. The karyotype of the patient was tentatively identified as 46,XX,del(7)(q32),
but the chromosome analysis using high-resolution band was not yet performed. Hageman
factor (XII) activity of the patient revealed 36 decrease, but the activity of her mother
showed 309 decrease. These findings suggest that the locus of Hageman factor is not
located on the deleted segment of No. 7.
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A6. A Case Report of Systemic Abnormalities with Bilateral Congenital Corneal
Staphylomas: Hideo TAKI, Mayaumi YAMAMOTO, Hiroshi TAMAI, Seiichi
SHIMADA, Masahisa FUNATO (Dept. Pediatr., Yodogawa Christian Hosp.,
Osaka) and Fusako FUJIMOTO (Dept. Ophthalmol., Y.C.H.)

Congenital corneal (anterior) staphyloma is a rare developmental abnormality charac-
terized by a totally opaque and ectatic cornea that bulges forward through the palpebral
fissure. The condition may be bilateral or unilateral; in unilateral cases the unaffected
eye has another anomaly. Our case is bilateral and associated with systemic abnormalities,
such a case has not been reported previously, to the best of our knowledge. The patient,
born on May 3, 1983, was the first child of healthy unrelated parents (maternal age 23
years, paternal age 25 years, nationality-Korea). The pregnancy was uncomplicated and
she was delivered by vacuum extraction. The mother denied usage of drugs, exposure to
X-iays or toxins during pregnancy. She was noted at birth bilateral dense corneal opacities
and other systemic abnormalities, and so she was transferred to our hospital. There was
no history of neurologic disease, ophthalmologic disease, nor congenital malformations.
She had the following congenital abnormalities: (1) the midline occipital scalp defect,
(2) coarse hair, (3) congenital corneal staphyloma, (4) congenital localized lymphangioma
(left anterior chest), (5) funnel chest, (6) snapping fingers, (7) hypogenesis of toes, (8)
hypogenesis of nails. TORCH-titer; not elevated. IgM; 2 mg/dl. The cytogenetic anal-
ysis revealed a karyotype, 46,XX,9gh+. The mother had the same karyotype. The father
had normal karyotype.

A7. A Female Case with 46,XX,inv dup(12)(q24.2-gter) Associated with a Peculiar
Face, Broad Thumbs and Big Toes: Atsushi IESHIMA, Taeko YORITA (Div.
Child Neurol., Tottori Univ., Yonago) and Shigeru OHTA (Dept. Pediatr.,
Matsue Red Cross Hosp., Matsue)

Ten cases with partial 12q trisomy have been reported. We report an additional case
with pure distal 12q trisomy. The proposita was the second child of a healthy 27-year-
old mother and father. She was born at full term, birth weight 3,083 g, after normal
pregnancy and delivery. At the age of 5 months, she was referred to our clinic because
of failure to thrive and odd looking. The main clinical features included short stature
(—3.9 SD), psychomotor retardation, cardiac defect (VSD), prominent forehead, hyper-
telorism, low-nasal bridge, down-turned mouth, short neck, wide-set nipples, sacral dimple,
broad thumbs and first toes, and hypoplastic nails, Dermatoglyphics showed ridge dis-
sociation of bilateral fifth fingers, decreased a-b ridge count (63), and third interdigital
pattern. Radiological study showed broad distal phalanx of thumbs and first toes, dis-
proportionally advanced bone age of carpal and tarsal bones. Cytogenetic study used
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with lymphocyte revealed the karyotype of 46,XX,inv dup(12)(q24.2-gter) by G- and
R-banded techniques. The parental karyotypes were normal. Previous reports were 12q
trisomy deriving from translocation or duplication 12q mosaicism. Present case is the
first report of pure distal 12q trisomy. Previous cases as well as our case have many

common, characteristic features, so distal 12q trisomy is a clinically recognizable syndrome.

A8. Clinical and Anatomopathological Findings of a Case with a Ring Chromosome
22: Tadac ARINAMI and Susumu NAKAJIMA (Ibaraki Pref. Colony Hosp.,
Ibaraki) and Tkuko KONDO (Dept. Hum. Genet., Univ. Tsukuba, Ibaraki)

We report clinical and autopsy findings of a patient with a ring 22 chromosome who
died at 27 years of age. He was born at term weighing 2,175 g, after an uncomplicated
pregnancy and delivery to a 30-year-old mother and a 33 year-old father. His brother and
sister were normal. Clinical features, at 20 years of age, were the foilowing: height 158 cm,
weight 50 kg, head circumference 52 cm, profound mental retardation, hypertonicity, cutis
verticis gyrata, flat occiput, full eyebrows, long eyelashes, hypertelorism, high nasal bridge,
large nose, large ears, gynecomastia, and kyphosis. Dermatoglyphics revealed proximal
loops on both thenar areas. The karyotype was identified to be 46,XY,r(22) by G-banding
technique. He died after having had episodic symptoms such as apathy, insomnia, anorexia,
vomiting, masked-like facial expression, tremor of the upper extremities, instability of
gait, and convulsions. Postmortem examination revealed (1) a brain with a weight of 1,090
g, (2) heterotropic islands of nerve cells in the cerebral white matter, (3) an anomalous
multilocular arachnoid cyst at the left medullo-cerebellar angle with marked compression
atrophy of the surrounding brain tissue, resulting in supratentorial internal hydrocephalus,
and (4) multiple, bean-sized or smalier-sized nodules of meningeal cell hyperplasia attached
to the dura mater cerebri and to the arachnoid cyst wall.

AS. Turner JEFREE 45X Okl : BELTF (KWK - RERE), #IEF (BE

BIrZFOmEEE - B, BEAFE (KIREX - #B). Recurrence of the 45X Turner’s
Syndrome in Sisters: Hiroko FUJITA (Child Health, Osaka City Univ., Osaka),

Yoko TANIGAWA (Tsukaguchi Hosp. Lab., Hiyogo), and Hideo MATSUMOTO
(Dept. Legal Med., Osaka Med. Sch., Osaka)

AR Turner IERBOEERE L o84 (115 L=4 G5 45X BHEEH L. % 27,
35, fH3 24, 2 REROMETH B, HHIL, BETSEEEECHEERIL. AL 19~20 B
(FEAN 33~344F) BafB L > b 7 VBB ED ARE L, FHOBENBLT - CHEEOREE ST
TWwa. AAR, EBEERCHEAKRR LefEEr L B L, Xer mBERR (), #(+H), B
FE,ZL()THD, RIERO X 2WBELELDLHEINS. BORGBHRITTEELEZE THD,
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TFA 2R RBEINDFHRIB b7, ROBHEL RSB EIERBETH 22, 177 BERR
i &b SERCEEMEY RVWE L. 1)47,Bq—, tmar (BRAAERSBEIIPIVA
B0 BEHLELL), 2)46,Bq+, ~C, —18, +r(D), 3) 46,1(M, 4) chromatid gap O H 5 2 i TH
5. W XBEEE W0ERTVLD, BECISL BB LEAKEENRATEL Tk, 45X
Higk#hy, Dunlap 5 (1972) 0B &ML LR AT Eic\. FERACL, LXAIFEHORBERREE
BHieZidic X EicX b break 234 T, ¥BER CAREREREALYERLIBTOZRK LILD
TR EHRETS.

A10. Variation of Centromeric and Karyotypic Mosaic in a tdic(13;18)(p11;p11)
Case. Effect of MMC, EB and BrdU: Marike UEHARA, Mitsushiro KIDA and
Koichi YOSHIMURA (Dept. Pediatr., Teikyo Univ., Tokyo)

The clinical features of the male infant were colpocephaly, short stature, prominent
forehead, low set ears, hypertelorism, broad based nose, micrognathia, clinodactyly of
fifth finger, and simian crease. XKaryotype of the patient were analysed using lymphocytes
from the patient between four and thirteen months of age. Complex mosaic of karyotypes
and centromeric types were observed with variation. (1) 45,XY,t(13;18)pll;pll), 69-93%,
) 46, XY,t,+13p—, 0-4%, (3) 46,XY,t,+18p—, 1-4%, (4) 46,XY,13p—18p—, 0-149%,,
(5) 46,XY,t+1, 0-3%: (A) dic{primary constriction at both), 16-53 %, (B) pseudo dic(primary
at chromosome 13, 0-129%;; at chr. 18, 0-4 %), (C) two types of monocentric, 33-84%,. Dic
and pseudo dic decreased with age. Induction effect on fission of dic-[karyotype(4)] were
observed by treatment with MMC 0.01 pg/ml for 24 hr, and EB 10 pg/ml for 2 hr before
harvest. On the contrary reduction effect were observed by adding BrdU 2 pg/ml at start
of culture. Other karyotypic anomalies observed were 1(13), i(13) efc. in 0-1%, and 4n in
0-49%,. Anaphase bridges and breakage were observed in 6% and 29 out of total ana-
phase in culture without colcemide. Probably in this patient’s early cleavage stage, par-
tially dic changed to pseudo dic and monocentric, then other complex karyotypes arised
by fission of dic and non-disjunction following anaphase bridge and breakage. Karyotype

with fission of dic-(4) was lost in one or two cell cycle in vitro and in vivo.

All., Diploid/Tetraploid Mixoploid in a Long Survival Case: Chiharu TAKADA,
Hide-aki CHIYO, Hiromi SAKAMOTO, Tomoko HASHIMOTO, Miyako YA-
BUKI, Jun-ichi FURUYAWA (Dept. Genet,, Hyogo Coll. Med., Nishinomiya),
Norimitsu OHTSUKA (Dept. Cent. Lab., Hyogo Coll. Med., Nishinomiya),
Susemu TSUJI (Dept. Pediatr., Hanwa Hosp., Osaka) and Hideo MATSU-
MOTO (Dept. Legal Med., Osaka Med. Coll. Takatsuki)

A case of diploid/tetraploid mosaicism was demonstrated in a 3 year-old girl. Main
clinical features are severe mental retardation and motor impairment, accompanied by
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multiple minor ancmalies. Two other cases of the same chromosomal condition have
been reported. However, each case presents different clinical features, thus it is somewhat
difficult to define the diploid/tetraploid condition as a clinical entity, i.e., a syndrome. The
clinical differences observed in the cases reported so far, are probably due to the different
mechanisms involved in the origin of this condition, which would result in the various
proportions and/or locations of the abnormal cells.

Al12, A Medical Study on the Etiology of Mental Retardation. Heredifary Diseases,
Known Syndromes of Non-Chromosomal Etiolegy and Chromosomal Aberrations:
T. IKEDA, C. MIYAGI, T. HOKAMA, K. HIRAYAMA (Dept. Pediatr., Ryu-
kyus Univ., Okinawa), S. OHDQO, H. MADOKORO (Dept. Pediatr., Miyazaki
Med. Coll., Miyazaki), K. NARITOMI, K. SAMESHIMA, T. TERAWAKI
(Dept. Pediatr., Kagoshima Univ., Kagoshima) and H. TANAKA (Natl. Sanat.
Minami-Kyushu Hosp., Kagoshima)

Although mental retardation (MR) exhibits a relatively higher prevalence which is esti-
mated at about 39 of the population, about 409 are due to unknown etiology according
to the previous studies. We reported the frequency based on periodic classification, and
percentage of chromosomal aberrations, known syndromes of non-chromosomal etiology
and hereditary diseases. Subjects were 866 children who were diagnosed MR or suspected
MR and visited one of Departments of Pediatrics, Ryukyus University, Miyazaki Medical
College, Kagoshima University, and National Sanatorium Minami-Kyushu Hospital. Re-
sults. 1) The frequency based on periodic classification: Prenatal was most frequent, 75.6%;;
perinatal, 5.59;; postnatal, 0.1%;; undecided age at onset, 18.7%. 2) The frequency based
on etiologic classification: (a) The most frequent causes were chromosomal abnormalities,
30.0%. (b) MR due to known syndromes of non-chromosomal etiology was 5.9%. (c)
MR due to hereditary diseases was 5.99;. 3) Clinical diagnosis was unknown in 27.8%.

A13. Five Patients with Chromosome Aberrations Found in a Mental Hospital: Bun-
noshin ISHIKAWA (Utsunomiya Mental Hosp., Tochigi) and Akio ASAKA
(Dept. Mental Health, Univ. Tokyo, Tokyo)

Five patients with chromosome aberrations were found among 61 ones who were selected
from 974 inpatients because of their having “Degenerationszeichen.” Diagnoses of these
61 patients were mental retardation (n=24), epilepsy (n=9), schizophrenia (n=13), alco-
holism (n=6), drug dependence (n=4), psychopathy (n=2) and other mental disorders
(=3). Out of 5 patients with chromosome aberrations 4 were found from mental retar-
dation and remaining one from epilepsy. Their karyotypes were 47,XYY, 47,XXY, 46,

Vol. 29, No. 2, 1984



188 ARKNEREFEESE 28 OAEEEER

XY,t(3p+ ;8q—), 46,XY,t(3q+ ;6q—), 46,XY,inv(9p+q—). It was suggested that signs
of dermatoglyphics were most effective and gave clinicians useful quick informations among
“Degenerationszeichen” or minor anomalies.

Ald, BEY L NEANFEOLEERES  EFES (REX-E - BEo- m8), AA
SANDBERG (CEEr — A = 13— 7 204 H15eHT). Chromesomal Aberrations of
Chronic Lymphocytic Leukemia: N. SADAMORI (Dept. Int. Med., Atomic
Disease Inst., Nagasaki Univ., Nagasaki) and A.A. SANDBERG (Dept. Genet.
Endocrinol., Roswell Park Memorial Inst., New York)

KEr—RAY 2t A7 BAFENCET S B HRREEMEY vAEghH 62 EFl Lo T,

Epstein-Barr vivus (EBV), lipopolysaccharide (LPS), pokeweed mitogen (PWM), Cowan I 7z & ©
polyclonal B-cell mitogen (PBM) % {# ] U ffafhtled % 52 L7, sister chromatid differentiation %
* fi\ iz PBM ic Xk A BSOSl R oW T, 48R ERInG & A L osEMEE M, Blics
D, T2 BHE B ik 50%, OB M, B, ¥ 7o 96 B Bt 60% Ul ko 2T M, B
kBT LA L. £ PBM i X 2 REGEE LA T 5 MAER, PWM 2 Cowan it
«, EBV # LPS i X » THB I hici e b BRc Ry e ik, 2 EAORED 5D, STE
B (82%) BB B LR, 20 EARAKERN s v —vE LTRD bR, ThALRGERE
3, ER Yy §— 12, 286k Mg+, 2Efc Yy I - B 2RRWEEht. i, M
BEMERINT SEATSTIR Y Y I — RBED LR, ~— b —~RERTFEHOEST LIGE
B, FHROFANEECLLY 55 Lk RE L.

A15. Two Cases of Congenital Acute Lymphocytic Leukemia with the t(4;11) Chrome-
some: Tamiko SHINOHARA (Dept. Hum. Cytogenet., Japan Red Cross Med.
Cent., Tokyo), Atsushi SHIBUYA and Toshic YOSHIKAWA (Dept. Pediatr.,
Saitama Med. Coll., Saitama)

Two cases of congenital acute lymphocytic leukemia with a translocation (4q—;11q+)
are reported. Case 1: The patient was a two day old female who was admitted to Dept.
of Pediatrics, Saitama Medical College, because of petechiae in her whole body, heman-
gioma-like tumor in the left lower extremity, abdominal distention and hepatosplenomegaly
at birth. On admission, WBC was 7,200 with 98% of Iymphoblasts. Bone marrow
aspiration revealed hypercellularity with a remarkable increase of lymphoblasts. The di-
agnosis of ALL of Common ALL type was made, using lymphocyte surface marker anal-
yses, I.e. E rosette(—), EA rosette(—), surface immunoglobulin(SIg) (—), la-like antigen
(80%), Common ALL antigen (60%). Furthermors, using IgM immunofluorescence
method, the diagnosis of pre B ALL with cytoplasmic IgM(+) was made. Chromosome
constitution of the leukemic cell was 46,XX,t(4;11)q12;q23). Case 2: The patient was
a two month old male who was admitted to Kawaguchi Saisei-kai Hospital, because of
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abdominal distention, anemia and hepatosplenomegaly. On admission, WBC was 266,000
with 97.6% of lymphoblasts, and bone marrow aspiration revealed hypercellularity with
77.8% of lyfnphoblasts. The diagnosis of ALL of Common ALL type was made on the
basis of lymphocyte surface marker analysis of the leukemic cell, i.e. E rosette(—), SIg(-),
lIa-like antigen (60%), Common ALL antigen (80%). Chromosome constitution of the
leukemic cell was 46,XY,t(4;11)(q12,¢23). In the reference, it was suggested that the
acute leukemia associated with t(4;11) represents a proliferation of an early myeloid pro-
genitor cell. One of our cases was pre B ALL with cytoplasmic IgM(+), and the other
was ALL of Common ALL type. These findings suggest that the two lymphocytic leu-
kemias might be a proliferation of the bone marrow precursor cells that have the capacity
to differentiate towards both myeloid and lymphoid cells.

Al16. Cytogenetic Studies on Hemopoietic Precursors in Chrenic Myelogenous Leu-
kemia: Yoshiaki SONODA, Taira MAEKAWA, Kazuhiro NISHIDA, Masafumi

TANIWAKI, Tatsuo ABE and Tatsuro TAKINO (3rd Dept. Intern. Med., Kyoto
Pref. Univ. Med., Kyoto)

Cytogenetic studies of myeloid (CFU-C) and erythroid (CFU-E, BFU-E) precursor cells
were performed in 32 patients with Ph'-positive chronic myelogenous leukemia (CML).
In the chronic phase the Ph'-negative cells were found in CFU-C obtaired from 7 out of
18 (38.9%;) cases and those incidences were ranging from 1.4% to 60%,. The Phl-nega-
tive cells were also found in 1 out of 7 (14.3 %) cases with blastic CML. In the other 8
patients, cytogenetic studies were performed in CFU-E and BFU-E. The Phi-negative
cells were detected in 4 out of 8 (50%) cases. The present data disclosed that the Phl-nega-
tive normal committed stem cells persist both in myeloid and erythroid precursors. How
ever, the incidences differed from those of the precursors and varied with clinical stages.
This study also demonstrated that suppressor/cytotoxic T-cells were uniformly Phl-negative.
Recently, Martin et al. (1980) demonstrated that B-lymphocytes were involved in the malig-
nant clone. Although CML is a clonal disorder of the pluripotent stem cell, more exten-

sive work is required to elucidate whether T-lymphoid cell lineage is involved in original
CML clone.

Al7. The Origin of Mosaic Down Syndrome: Norio NIIKAWA (Dept. Pediatr.,
Hokkaido Univ., Sapporo) and Tadashi KAJII (Dept. Pediatr., Yamaguchi Univ.,
Ube)

Five children, two girls and three boys, with 46/47,+21 mosaic Down syndrome were
studied for the mechanism of origin of mosaics, using Q- and R-banding heteromorphisms
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as markers. Three mosaics started as a trisomic zygote followed by the loss of a chromo-
some 21 at an early mitotic division. Of these, one resulted from a maternal first meiotic
nondisjunction, another from a paternal first meiotic event, and the third originated from
a first meiotic error in either parent. The remaining two subjects could have resulted
from either a diploid or trisomic zygote. These findings, together with higher proportion
of trisomic cells in skin fibroblasts than in peripheral blood lymphocytes in two patients
studied, suggest that the extrachromosome 21 in Mosaic Down syndrome patients predo-
minantly has a meiotic origin. In two, possibly three, of the diploid cell lines in these
mosaics, “uniparental” chromosomes 21, namely, both the homologous members were

derived from a parent.

Al18. The Origin of an Extrachromosome 13 in Patau Syndrome: Satoshi ISHIKIRI-
YAMA and Norio NIIKAWA (Dept. Pediatr., Hokkaido Univ., Sapporo)

Four patients with a standard trisomy 13 were studied for the origin of an extrachromo-
some by the use of the sequential QFQ- and RFA-banding methods. One 13-trisomic
originated from a nondisjunction at the maternal first meiosis, another from a paternal
first meiotic nondisjunction, and the remaining two could have originated either from a
maternal second meiotic error or from a nondisjunction involving a maternally derived
chromosome 13 at the first cleavage division. These findings, together with those in pre-
vious studies gave a conclusion that 75% of the nondisjunction occur in the maternal

meiosis, which is comparable to the value for Down syndrome.

Al19. The Effects of Seavengers to y-Ray Induced Chromosome Aberrations in the
Lymphocytes with 21 Trisomy. II. Ethanol: Fumike SAITO,' Sho MATSUBARA®
and Akira TONOMURA! (*Dept. Cytogenet., ?Dept. Radiol., Tokyo Med. Dent.
Univ., Tokyo)

Last vear we compared the frequency of exchange-type aberrations induced by y-ray
irradiation between normal and trisomic cells after treatment with cysteamine which scav-
enges some free radicals produced by indirect action of irradiation. In the present study,
we used ethanol as a scavenger. Lymphocytes from Down’s syndrome and normal con-
trol were treated with ethanol at various concentrations (0, 0.01, 0.1, 0.5 and 1 M) and
the cells were irradiated by y-ray (300 R, 98 R/min), washed twice and then incubated for
48 hr at 37°C in RPMI-1640 medium supplemented with 20 per cent fetal calf serum. The
chromosome preparations were made according to the standard procedure. The fre-
quencies of dics. +rings were 0.42, 0.42, 0.38, 0.25 and 0.23 per cell in the coatrol and 0.63,
0.49, 0.45, 0.31 and 0.23 per cell in the trisomy at various concentrations of ethanol. The
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results showed that the reduction in the frequency of aberration was more remarkable in
the trisomic cells than in the normal cells. The frequency of the terminal deletions de-
creased with the concentration of ethanol in both the normal and trisomic cells. These
results suggest that ethanol has more protective effect against irradiation in the trisomic

cells than in the normal cells on the production of chromosome aberrations.

A20. Relationship between the Parental Origin of the X Chromosomes, Embryonic
Cell Lineages and X-Inactivation Pattern in Mouse Triploid Embryos: Sumiyo
ENDO, Nobuo TAKAGI and Motomichi SASAKI (Chromosome Res. Unit. Fac.
Sci., Hokkaido Univ., Sapporo)

Using BrdU-labeling and acridine organge staining method, we studied X chromosome
replication pattern in 73 digynous and six diandrous mouse triploid embryos obtained from
mating between superovulated chromosomally normal A/He females and males carrying
Cattanach’s X chromosome. The autosomal insertion that substantially increases the
length of the Cattanach X chromoscme facilitated to distinguish X chromosomes from both
parents. Every triploid embryo was mosaic for two cell lines, one with one synchronously
replicating, presumably genetically active, X chromosome and the other with two such
X chromosomes. The distribution of these two cell types was not uniform within each
embryo. In both digynous and diandrous triploids, the embryonic ectoderm tended to
have one synchronously replicating X chromosome which was either maternal or paternal
in origin. In the trophectoderm and primitive endoderm lineages, however, two X chro-
mosomes tended to replicate synchronously in digynous triploids, whereas only one X
chromosome tended to replicate synchronously in diandrous triploids. These isocyclic X
chromosomes were nearly exclusively maternal in origin. These findings further corrobo-
rate the view that X-inactivation is potentially random in the embryonic ectoderm and

the paternal X chromosome is preferentially inactivated in other cell lineages.

A21. Replication Patterns of the Inactivated X Chromosome in Mouse Preimplanta-
tion Embryos: Osamu SUGAWARA, Nobuo TAKAGI and Motomichi SASAKI
(Chromosome Res. Unit, Fac. Sci., Hokkaido Univ., Sapporo)

Based on the BrdU-labelling acridine orange fluorescence technique, we examined X
chromosome inactivation in primary tissues of female mouse embryos before implantation.
In 3.5-day blastocysts, the allocyclic X was found in 43 of 272 cells. It was early replicat-
ing in 39 of 43 cells. That trophectoderm is responsible for the asynchronously replicating
X was verified by (1) the failure to find any cell with an asynchronously replicating X chro-
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mosome in immunosurgically isolated ICMs, and (2) out of 48 mural trophectoderm cells
mechanically isolated from giant blastocysts formed by aggregation of five or six 8-cell
embryos 6 had an early replicating X and 1 had a late replicating X chromosome. The
situation in the primitive endoderm was studied in 3.5~day ICMs cultured for 24 hr, An
early replicating X was found in 5 out of 85 metaphases from ICMs with the primitive
endoderm layer, whereas such allocyclic X was never detected in immunosurgerized ICMs.
Thus, it may be concluded (1) that X inactivation occurs first in the trophectoderm and
subsequently in the primitive endoderum, (2) that X inactivation does not occur simultane-
ously in all cells of each tissue, (3) that the inactivated X chromosome in these tissues is
early replicating; and (4) that cell differentiation slightly precedes X inactivation detected

by replication asynchrony.

A22. Maternal Aging and Nondisjunction: A Comparative Study of Two Chromo-
somal Techniques on the Formation of Univalents in the Mouse: Shigeki SUGA-
WARA¥* and Kazuya MIKAMO (Dept. Biol., Asahikawa Med. Coll., Asahikawa,
*Present address: Teijin Inst. Bio-med. Res., Tokyo)

The incidence of univalents was compared between slides prepared according to two
different chromosomal methods, i.e., Tarkowski’s method and ours, in order to clarify
whether a univalent pair can be formed artificially at the first meiotic metaphase (MI), using
the oocytes obtained from young (2-3 mo) and old (12-15 mo) age groups of both C57BL/
6 and dd mice. Despiralized, fuzzy and loosely associated chromatids were seen fre-
quently in the slides prepared according to Tarkowski’s method, while such features were
seen less frequently in the slides prepared according to our method. The incidence of cc-
cytes with univalents in the slides made by Tarkowski’s method was much higher (p <0.05-
p<0.001) than in those made by ours in both age and strain groups. Thus, it was con-
firmed that the so-called univalents could be produced artificially. The artifacts occurred
very frequently in oocytes obtained from old females, indicating that bivalents of aged
oocytes are predisposed to be dissociated artificially. The incidence of univalents was
significantly higher in the chromosomal group with the 5 smallest ones than in the group
with 15 medium-large ones, showing that the bivalent association in small chromosomes is

fragile and, thus, tends to form artificial univalents.
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A23. Selective Elimination of Chromosomally Unbalanced Zygotes at the Preimplan-
tation Stages in the Chinese Hamster: Shin-ichi SONTA (Dept. Genet., Inst.
Develop. Res., Aichi Pref. Coll., Kasugai)

The zygotic selection of genome imbalance was investigated in the Chinese hamster by
direct chromosome analyses of preimplantation embryos from the cross between chro-
mosomally normal females and males heterozygous for reciprocal translocations [T(2;10)-
3Idr, T(1;3)71dr and T(1;2)91dr]. The frequency of zygotes karyotyped successfully from
the experimental cross (+/4+ ¢ xT/+ 4) was consistent with that of embryos from the
control mating (+/+ @ x +/+ ¢). The ratio of embryos karyotyped successfully at the
second cleavage metaphase, however, decreased in the experimental cross compared with
the control mating. On the other hand, embryos with a specific karyotype which was seen
at the first cleavage metaphase were no longer seen after the second cleavage metaphase.
The common abnormality of these embryos was partial monosomy of chromosome 2.
Among day 4 embryos karyotyped successfully, some embryos mainly with deficiency
of the chromosome segment had fewer cells as compared with chromosomally balanced
embryos. The findings indicate that embryos with such deficiency delay their cleavage by
day 4 of gestation. Furthermore, the increase of preimplantation losses of ovulated ova

suggests that some of them are eliminated before implantation.

A24, Isolation and Characterization of the ¢cDNA Clones and the Genomic Clones of
the HLA Class I Antigen: Kikuo TSUKAMOTO, Takehiko SASAZUKI (Dept.
Hum. Genet., Med. Res. Inst., Tokyo Med. Dent. Univ., Tokyo), Hidetoshi
INOKO, Asako ANDG (Dept. Molec. Biol., Keio Univ., Sch. Med.), Tadaaki
HIROSE and Seiichi INAYAMA (Pharm. Inst., Keio Univ., Sch. Med., Tokyo)

cDNA clones encoding § chains of human major histocompatibility complex class I1
antigens were isolated from a human ¢DNA library. This library was made from partially
purified poly A+ RNA from the human Iymphoblastoid cell lines AKIBA (HLA-DR2,
Dwi12, DC1) using the G-C tailing technique. Two sefs of 14-base long oligo DNA were
synthesized based on the amino acid sequence of the regions conserved between DR2 and
DC1 j chains. Five independent cDNA clones were screened from the cDNA library with
synthetic oligo DNA as a probe. These class IT § clones were analyzed by restriction
endonuclease mapping, and could be grouped into three subsets. The first, pDCp-101,
pDCpB-102 and pDCB-103 represent same mRNA derived from a single class II gene corre-
sponding most likely to the DC subregion. The another one, pDCA-201 encodes a DC B
chain and the rest, pDR-101 contains a sequence specific for a DR g chain. By com-
parison of the restriction map analysis between pDCf-101 and pDCB-201, it was revealed
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that these two clones have conserved sequence corresponding to -2 domain and 3’ un-
translated region, but have completely different f-1 domain and N-terminal sequences.
This result reveales that at least two distinct loci encoding DC £ chains are expressed. We
also isolated several lambda phage clones of class IT 8 chain genes from human genomic
gene library screened with pDCp-101 as a probe, and we estimate at maximum seventeen
class IT genes exist in HLA-D region.

A25. IREESFHERREEA RS No. 13 EHRMRIEO—EH : RBEN FRITICLS
RBHEORE LT R T I~ D BEFEMOKE. DPES RERX - 80D,
EIEEM (Ban= v = — - REEEH - BE), BREY - &2EEF -8 ZE(H
Rizk - B - IBFP). Interstital Deletion of Chromosome 13g Asseciated with Retino-
blastoma: Identification of the Deleted Segment by High-resolution Chromosome-
banding and Evaluation of Esterase D Gene Locus: T. IKEUCHI (Dept. Cytogenet.,
Med. Res. Inst., Tokyo Med. Dent, Univ., Tokyo), I. NISHIGAKI (Dept. Genet.,
Inst. Develop. Res., Aichi Prefect. Colony, Aichi), K. FUJIKI, Y. KUWABARA,
and A. NAKAJIMA (Dept. Ophthalmol., Sch. Med., Juntendo Univ., Tokyo)

WEEMREE RB) %45 13q— EfoEELRETE ql4 T, ZoFoiE=A77—€¥ D
(BSD) BETEMBELETAZ L AR TS, LrL, REARETSREERO X Y EfkF
£ ESD oZBBHHLESWREEEORCERECRNAS bR LELEbhd. FREML,
44 E (RSELH 25 EkSic#i4 o Shinchara ef al., 1980 & FEFD) . FAl:o RB L BED
EMRERIE DN EE L ERREER . W (@338 L3R KI0MW (6% R B
RoOFBAEEEoT oy AMAERYHER LT, ROAEOBRERNET 7. AEOLRE
ZciE del(13)(ql12q14) FRE I hkeas, 550~700 A v PHHOSREY SREE L L T ARKER
13 q123-q21.2 TH BT L AR SR, BEOSRILIER Th 7. —7, Nishigaki ef al. (4nn.
Hum. Genet., 47: 187, 1983) 0 HE AR LHRE LOMO ESD 2##E L, LhEZhoRRM )
o A RS (1,300 ZLOEECESL) 280 TROBELEL. BHREA1E, HiE
{& 6.18 units/gHb (1 Bl FHFME 5.7). 208 1 2-1 &, 4.314.1), w1 B, 5.97(5.7). BR:
2F 20 &), 1.47 2.5, Tibb, EhBIUEENHREL DI BSD E FERAEERACT
ETHCERRLE. ik, BRo ESD HHEINEHUEMORBYREL 58, ZOoC &k
RIYH: No. 13 R fhnEEs by VI TE L. AEAOKEERIE ql4 AY FRESREER
T, LLEOEERE RB X0 BSD EMcET3k0MmRA L FE LRV,
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A26. Assignment of Gene Coding for Isocitric Dehydrogenase, Soluble (IDH)) to
2g33.1—q33.3: Kouji NARAHARA, Kiyoshi KIKKAWA, Shunsuke KIMURA,
Hiroshi KIMOTO (Dept. Pediatr., Okayama Univ., Okayama), Ryozo KASAI
(Asahigawa Jidoin Child. Hosp., Okayama), Shinya NAGAI and Yohei NISHI-
BAYASHI (Dept. Pediatr., Matsuyama Red Cross Hosp., Matsuyama)

High resolution banding technigues coupled with gene dose study in a case with a chro-
mosomal duplication or deletion would make it possible to determine more accurately
the localization of a certain gene locus on a given chromosome. The gene for isocitric
dehydrogenase, soluble (IDH,) has been assigned to 2q32—qter. In order to pinpoint
the site of this gene locus, we studied red cell IDH; in 4 unrelated cases with partial trisomy
or monosomy for the long arm of chromosome 2 identified by high resolution banding
techniques. Case 1, 1 year and 3 month-old male infant, showed typical features of the
trisomy 2q syndrome. The karyotype was 46,XY,der(7), t(2;7¥q33.3;q36.3)mat. Case 2,
a 4-year-old girl, had speech delay but no distinct malformations. She was monosomic
for 2933.1—¢g34. Case 3, a 6-year-old girl, showed growth failure, severe psychomotor
retardation, microcephaly, low set ecars and finger abnormalities. The karyotype was
46,XX,del(2)(q23924.2). Case 4, a 2-month-old male infant, showed cleft lip and palate,
ptosis, hypertelorism, macrostomia, ear malformations, heart murmur and bilateral cryp-
torchidism. Direct intrachromosomal duplication of 2q11.2— g24.2 was detected at band
of 2q11.2. IDH; activities were assayed according to the method of Bergmeyer and Bernt
(1974) with modifications, and the enzyme was separated using starch gel electrophoresis
(Harris and Hopkinson, 1976). The level of red cell IDH, activity was 40% of normal in
Case 1 and 509 in Case 2, while it was normal in Cases 3 and 4. Since the father of Case
1 also had a reduced value of IDH, activity, the lowered level in Case 1 was ascribed to a
rare IDH, variant. Electrophoretic studies of erythrocytes and lymphocytes could not
determine whether the variant was type 1-5 or 1-6, or an actual new kind of variant was
involved. The presence of gene dose effects in Case 2 with monosomy for 2q33.1—g34
but the lack of that in Case 1 with trisomy for 2q33.3— gter led us to assign the IDH; gene
locus to the region 2q33.1—q33.3.

A27. Assignment of a Human Pan-T Cell Surface Antigen Gene to Chromosome 6:
Noboru KUZUMAKI, Tsuneyuki OIKAWA, Seiji YAMAGIWA (Lab. Genet.,
Cancer Inst., Hokkaido Univ. Sch. Med., Sapporo) and Toshiyuki YAMADA
(Chromosome Res. Unit, Fac. Sci., Hokkaido Univ., Sapporo)

Monoclonal antibody 5B3, directed against a cell surface antigen T72 present on human
thymus, T lymphoid cells and cultured T lymphoma cell lines (Ishii, Y. ef al. 1983. Clin.
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Exp. Immunol. 53: 31), were used to identify the human chromosome that codes for the
antigenic determinant. A human adult T cell leukemia cell line MT-1 expressed T72
antigen, and no cross-reactivity was showed with a mouse thymoma BWS5147. Eighteen
BW5147 x MT-1 hybrid clones were studied simuitaneously for antibody binding as de-
tected by indirect immunofiuorescence and for human chromosome content by a combined
Hoechst/quinacrine mustard staining (Yoshida, M.C. er al. 1975. Proc. Jpn. Acad. 51:
185). Concordancy with binding of MoAb 5B3 was observed only for human chromo-
some 6. - All other chromosomes were excluded by six or more discordant hybrid clones.
Therefore, we assigned the gene for T72 antigen to chremosome 6. This conclusion was
also supported by the concordancy of expression of both T72 and HLA antigens; previous
work had assigned the gene controlling the expression of the latter antigen to chromosome
6.

A28. Gene Dosage Study for Galactose-1-Phosphate Uridyl Transferase (GALT) in
Three Unrelated Cases with 9p Duplication or Deletion and Regional Mapping of
the GALT Locus to 9p13.1—-p21.2: Ryozo KASAI (Asahigawa Jidoin Child.
Hosp., Okayama), Akira HATA, Yozo ICHIBA, Tomotaka MATSUSHITA
(Dept. Pediatr., Natl. Okayama Hosp., Okayama), Naoki KATAOKA (Dept.
Pediatr., Kawasaki Med. Schl., Kurashiki), Kouji NARAHARA, Kiyoshi KIK-
KAWA and Hiroshi KIMOTO (Dept. Pediatr., Okayama Univ., Okayama)

The gene locus for GALT has recently been assigned to the p21 or pl3 band of chromo-
some 9 (Human Gene Mapping Conference, 1981). We studied the red blood cell GALT
activities in 2 cases of 9p trisomy and one case of 9p monosomy, in order to determine the
accurate locus for GALT. Case 1, a 2 year and 10 month-old boy, showed typical features
of the 9p trisomy syndrome. The karyotype identified by the high-resolution banding
technique was 47,XY,+der(9), t(9;21)(p13.1;q21.2)mat. Case 2, a 3-month-old female
infant, had some features of the 9p trisomy syndrome, and her karyotype was interpreted
as 46,XX.inv dup(9) (pter— p24.3::p21.2—p24.3::p24.3 —qter). Case 3, a 6-month-old
male infant, showed psychomotor retardation, brachycephaly, bypertelorism, saddle nose,
low-set ears and webbed neck, and the karyotype was 46,XY,del(9)(p22p24.1). His pheno-
type differed from the monosomy 9p syndrome. The red blood cell GALT activities were
measured according to the method of Beutler (1975). Case 1 had an elevated level of red
blood cell GALT activities, while Cases 2 and 3 had normal activities, The level of red
blood cell GALT activities in Case 1 was 1.5 times a mean value of his parents (Case 1
31.3 TU/gHb, father 22.7 TU/gHb and mother 19.9 TU/gHb), indicating triple gene dosage
effects in Case 1. These findings strongly suggested that the GALT locus can be assigned to
the p13.1— p21.2 band of chromosome 9.
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A29. Regional Mapping of Human Chromosome 4: Assignment of the Genes for Al-
bumin, Group-Specific Component and Phosphoglucomutase-2 to d4pter — q25:
Hidetsune OISHI, Itsuro NISHIGAKI (Dept. Genet., Inst. Develop. Res., Aichi
Pref. Colony, Kasugai) and Tsutomu YAMANAKA (Cent. Hosp., Aichi Pref.
Colony, Kasugai)

The structural genes for albumin (ALB) and group-specific component (GC) have been
assigned to 4q11—ql3 and for phosphoglucomutase-2 (PGM2) to 4pl4— ql2 (Human
Gene Mapping 7, 1983). 1In addition to our previous report (Jpn. J. Hum. Genet. 1980),
we present another evidence for the regional assignment of these genes which was obtained
using two cases with partial trisomy of chromosome 4. The first case, a boy with multiple
anomaly was born on Aug. 18, 1982, after 40 weeks of gestation, as the second child of a 28
year-old mother and a 32 year-old father and weighed 2,780 g. The karyotype of the patient
was 46,XY,der(15),t(4;15){(q25;p1), while the parents had normal chromosomes. The
second case, a boy with multiple anomaly was born on Oct. 4, 1979, after 38 weeks of gesta-
tion, as the first child of a 25 year-old mother and a 34 year-old father and weighed 2,920 g.
The karyotype of the patient was 46,XY,der(9),t(4;9)(q31;p24)pat. His mother had normal
chromosomes. All of these parents had no record of irradiation and were not consanguin-
eous. ALB and GC systems in serum were examined and the electrophoretic separation
revealed no abnormal inheritance in phenotypic patterns. Electrophoretic pattern to fhe
PGM?2 in red cells showed the same phenotype in individuals examined and their relative
activities were almost in normal range. Therefore, it was considered that the genes for

these markers were still retained in loci of normal composition of the chromosomes.

A30. b PEOFREE AT ARECHRKOMIGEGYHHE. V. EESKTHOAL
BENREHRELELVIC onc-genes LOBEICOWT : FElEE - IEHEF -
HE—GL - BEHE EEFEKX-3 K, BR), KEEE @EBL- R, =
=g o TIHIESE (B2t « vz — - NED. Cytogenetic Studies on Established
Lines Derived from Various Hematological Malignancies. V. On the Primary
Chromosomal Changes and Their Relevance to the onc-Genes Mapped on the Chro-
mosomes: Tatsuo ABE, Yoko YAMANE, Kazuhiro NISHIDA, Masafumi
TANIWAKI (Depts. Med. and Clin. Invest., Kyoto Pref. Univ. Med., Kyoto),
Masao HIROSE (Dept. Pediatr., Tokushima Univ., Tokushima), Keisuke
MINATO and Masanori SHIMOYAMA (Dept. Med. Natl. Cancer Center,
Tokyo)

MR HRBINIERD 5 B, T cell line 14 #, B cell line 14 #k, non-T non-B 4 {4, non-lymphoid
THROE I i owT, G-, C- Av e DAL AL BuviEREAEYFy, LREESFLT
ol BERER involve XhicBefthd cell line Flw W EHF5 &, B tiy, No. 14 44,
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No. 8, 11 %, No. 13, 9 #, No. 1,8 #, No.4, 7#;, No.3, No. 11, & 6 Th-7%. T Lol
TIEEO RS LS TRE LIcDTEBETS. non Tnon B i, No. 5, No. 12, No. 13, % 3 &,
non-lymphoid ¢iZ, No. 9, No. 17, £ 3 ¥k Ch o7z, FiFcellline CEBLTEL LT D LALE
Bix, TC, 2p BEV 64 TOREKDBVIEETSH -7, B0k 149+ 2 2 re@obh, 20
donor {2z L A L3 8q TH D, @EH 13q IRl BEEHE S % B2 ¥ hiz. non lymphoid cell line
kS, AML, APL, AMoL, CML-BC % & L2 Th ofctedd, HB LRELIBECE /th o
7z, cell line $hECEEIN-EEL, T kT No. 14 OFE L derivative 35 L o8 No. 16 %
F AT dicentric e fk, B wwh bhb 11q © duplication Tk o 7c. Yefafk i map S ke one-
genes t DBFHY, c-mos, c-myc DEAID H % No. 8, c-myb @ No. 6, crasE ¢ No. 11, crask
© No. 12 RHENLEOUNEIBREIhi., SHROMFAFN S SRE 3, Bk one-
genes DIFRICHFE S V2 5.

A31. Studies on Characterization and Staining Affinities of Acridine and Quinoline
Derivatives to Human Chromosomes: Kouichi MAMBA, Mutsuo KITAHAMA
(Dept. Legal Med., St. Marianna Univ. Sch. Med., Kawasaki) and Akira UCHI-
UMI (Natl. Chem. Lab. Indust., Tsukuba)

Four kinds of synthesized acridine derivatives, 9-acridyl-4-dimethylaminophenylhydrazone
(ADH), 9-acridyl-4-methoxyphenylhydrazone (AMH), 9-acridyl-2~furanylhydrazone (AFH)
and 9-acridyl-2-furanacrolylhydrazone (AFAH), and five kinds of synthesized quinoline
derivatives, 2-quinolyl-4-dimethylaminophenylhydrazone (QDH), 2-quinolyl-4-methoxy-~
phenylhydrazone (QMH), 2-quinolyl-2-furanylhydrazone (QFH), 2-quinolyl-2-furanacrolyl-
hydrazone (QFAH) and 2-quinolylphenylhydrazone (QH) were examined for their charac-
terizations and staining affinities by fluorescent light microscopy to develop new fluorescent
dyes to human chromosomes. In acridine derivatives, the color of fluorescences showed
orange yellow, the absorption maximum values were between 440 and 495 nm, and the
dissociation constants (pK,) were between 540 and 6.25. 'In quinoline derivatives, the
color of fluorescence showed yellow green, the absorption maximun values are 356 and 416
nm, and the dissociation constants (pK,) were between 5.40 and 6.25. Among these
derivatives, AMH, ADH, AFH, QDH, OMH and QFH showed the distinctive good staining

affinity to human chromosomes.

AR. b MEFREAOEESHEONRA  EOBRE - SHMER (BIEX - £4).
A Methodological Improvement for Direct Analysis of Human Sperm Chromosome:
Y. KAMIGUCHI and K. MIKAMO (Dept. Biol. Sci., Asahikawa Med. Coll,,

Asahikawa)

Bill, ¥—AFvrarz—Ice VBTFREEIY, TORBKEEESTT O HEVERIL
7o, ORI D EY (Buwiclio 5~109)). bhibiiiftkobhEc U To#si gy
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Mz, XDEVRIIR (50~60%) ®B2z LTz, Tihbb, 1) THEESCHAVIMET
LT3 VEZEADBTFOMOBEMEC LI LIERE R EEENZB ORLDT, £FEAZLEE
FTEEEOTAT I VERVWTHET A 12, BIRBORVWIORTZERICE S, 2) BT
HAXI 7 27 Apnsr THEL, ERECHRECTRELYERIES, 3) ChLoABRI-TE
RITTRELEB LSBT Ry, BUETEE CERBZELTS, 9 THEIe TCM-199 T
#T3, 5 EEAVOATEL 22§ POl FEEE -~ & 2~ TEOA IR ILS SiERTER
FRIEDELVDTC, fRBIREVYIIAFVERY 748 b2y VvOREREAVE, 6 bhbh
OHF L, RIIE - BEECRVWITRASERFEELYHE VS, D6RTHE. CORBEELH
W, BEEX CRTHRROER 178 ik kit L. TOBR, BREAOMBEEE 46, 22)
IRESkOHE (5~700) X V&L, —F, BEEEOHIEE (19 @, 1150) witkois 2~4%)
IO EPoT. bhbhOBEMAO I bIITBEERETOHBEEN L BV LETRT
WD T, XHRAEE ST LUTCHETALELNDS.

A33. An Isolation of Human Chromosomes by Cell Sorter: Keiko MOMOI, Masa-
haru ISOBE, Yoshinori KUMURA, Zen-ichi OGITA (Dept. Biochem. Pathol.,
Res. Inst. Oriental Med., Toyama Med. Pharm. Univ., Toyama)

Flow karyotype analysis is suitable for distinguishing between isolated mammalian chro-
mosomes. To assign structures and functions of human gene, we tried to sort chromo-
somes isolated from human lymphocytes by using Cell Sorter (Coulter Epics V).

We carried out the sort of chromosomes according to the method of Young et all
Lymphocytes prepared from human blood by Ficoll-Conray method were added and grown
in RPMI 1640 medium with 10% FCS and 0.005 ul/ml PHA-P for 48 hr. The metaphase
were arrested with 0.32 pg/ml colcemid and the cultures were incubated for additional 14—
16 hr. The fraction of mitotic cells obtained from this procedure was usually about 15%;.
Approximately 107 cells were swollen in 0.075 M KCI for 30 min at 0°C and they were
treated by polyamine-containing buffer and then resuspended in 1-2 ml of polyamine buffer
containing 0.1%; digitonin. The chromosomes were released from the cells by passing the
suspension through a 26-gage needle 5 or 6 times. After isolation, the chromosomes were
stained at a final concentration of 25 ug/ml ethidium bromide as the DNA specific dye.
The chromosomes were analysed by using a Cell Sorter with laser power of 1.2 W at 488
nm. The resulting chromosomal fluorescence was projected onto a photomultiplier attached
to the Cell Sorter. The human chromosomes were resolved into about 14-15 peaks. This
pattern was almost similar to that of Young.® Due to the polymorphism of the human
chromosomes, flow karyotype patterns from different persons were not always same. It
will be possible to construct the human chromosomal DNA libraries by sorting specific
chromosome such as X, 22-chromosome. Such libraries will be available to study genetic
diseases and to make artificial chromosomes in future.

1) Sillar, R. and Young, B.D. 1981, J. Histochem. Cytochem. 29: 74-78
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A3, fHHHZ DNABEICEDE FMERBFOWE - F4H : hiE & - 1AGE (BE
B - A¥EEE). Stady of Human Chromosomes Using the Technique of Recom-
binant DNA: Yutaka NAKAHORI andYasuo NAKAGOME (Natl. Inst. Genet.,
Mishima)

77 & DNA oD E VIRERFN, FIREBEEONEOEBRREC L v FE LTEESM
%. HEEEHR Haelll © X 28I CTAET 23 FD 5%, 3.4kb » 2.1kb o DNA BiE 1z Bt
RROCHEZIhZHECB RohivoC, Y L8s 580 B LEFIEEER TS, 20
3.4kb 0 Y ZufafisE DNA % BamHI linker % i\ CAIBE D75 2 3 F pBR3I22 1wl kih%,
7m—= v P ERAL. BEREI LS DNA BOBLRE S USEORE KRS X F0— %4
B (sorting) U, 7457 7 —PRMLZBLI L LD E-LEAREDEETFIA 7T ) —%
Bhid R A o%, MEOHELBAEORELR L.

A35. Two Glucose 6-Phosphate Dehydrogenase Variants Found by the Screening Test
for the Inhabitants in Ibaraki, Japan: Takeshi KAGEOKA (Inst. Clin. Med., Univ.
Tsukuba, Ibaraki)

The screening test for glucose 6-phosphate dehydrogenase (G6PD) deficiency was per-
formed using Beutler’s spot test and six hundred fifty male blood samples submitted to the
division of the blood transfusion in Tsukuba university hospital. The blood samples were
centrifuged at 3,000 rpm for 10 min, then they were adjusted to 30%; of hematocrit with
addition of saline to make the hemoglobin concentration uniform on the spot. Two cases
with reduced enzyme activity were found. Characterization of the two G6PD variants was
carried out using partially purified G6PD according to the methods recommended by WHO
Scientific Group. The inhibition constant (K;) for the NADPH was measured by the
method of Yoshida. All the substrate, substrate analogues and nucleotides were purchased
from Boehringer-Mannheim, except for 2 deoxy-G6P and deamino-NADP, which were
Sigma. The characterization was measured in a Beckman DU-8 recording spectrophoto-
meter. The incidence of G6PD deficiency in the Ibaraki inhabitants was 0.3 % and low as
in Yamaguchi and Hiroshima.

Case 1: (M.H.) 23 years old man. 17% of normal enzyme activity; normal Ky G6P (45
uM): high Ky NADP (23 pM); normal K; NADPH (23 uMm); normal 2 deoxy-G6P utility
(3.7%, of G6P); slighily decreased deamino-NADP utility (38.5%, of NADP); normal heat
stability; sharp peak at pH 8.0 for pH optimum; slow electrophoretic mobility (on phos-
phate buffer pH 7.0, 809 of normal; on TEB buffer pH 8.6, 85% of normal). Case 2
(G.H.) 31 years old man. 38% of normal enzyme activity; slightly decreased K, G6P
(24 pum); normal values of Ky NADP (5.1 pm), K; NADPH (27 um), 2 deoxy-G6P utility (4%
of G6P), and deamino-NADP utility (45% of NADP); normal heat stability; normal pH
optimum; fast electrophoretic mobility (on phosphate buffer pH 7.0, 1119 of normal; on
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TEB buffer pH 8.6, 1089, of normal). Family studies for case 1 and 2 revealed that both
mother and sister were heterozygote. The both cases had no hemolytic episode as history.
The case 1 was evaluated to be a unique variant.

A36. Hemoglobin G Waimanalo, an @-Chain Variant Found in Japanse Family: Jun
SUGIHARA, Eisuke YOKOTA, Masaaki KAGIMOTO, Yoko OKAZAKI, Yasu-
shi NAITG, Toshikazu MATSUOQO, Takashi IMAMURA and Toshiyuki YANASE
(1st Dept. Med., Kyushu Univ., Fukuoka)

The propositus was a 40-year-old Japanese man with normal hematological parameters.
The isopropanol test was negative for unstable hemoglobins. The thin-layer starch gel
electrophoresis at pH 8.6 detected a hemoglobin variant that migrated slower than Hb A.
The relative mobility was —4.88 when calculated on a cellulose acetate sheet. The hemo-
globin variant, Hb A, and Hb F comprised 24.19;, 2.1%; and 1.1%; of the total hemoglo-
bins, respectively. Abnomal component was isolated by DES2 chromatography. Oxygen
binding properties of the variant hemoglobin was identical with those of Hb A. It was
apparent that the normal oT9 peptide was absent in the map of the variant, while a new
peptide was present. The amino acid composition of the altered «T9 separated by high
performance liquid chromatography was identical with that of normal «T9. The substi-
tution of an asparagine for an aspartic acid residue was determined by the use of Partridge
and Davis’ preferential cleavage of aspartic acid with 0.25 M acetic acid. While there are
aspartic acid residue at positions 64, 74, 75 and 85 in Hb A, there was no cleavage at resi-
due 63 which in Hb A precedes 64 aspartic acid. The peptides from aminoethylated g-
chains were identical with those of the normal when examined by high performance liquid
chromatography and by peptide mapping on paper support media. As there was no
cleavage between residues 63 and 64, we conclude that the substitution must be an aspartic
acid residue at the 64th position of the e-chains. This variant is, therefore, identical with
Hb G Waimanalo.

A37. Abnormal Hemoglobin in Takamatsu District: Kazuo HIDAKA, Iwao IUCHI,
Shunichi SHIMASAKI (Dept. Biochem., Kawasaki Med. Sch., Kurashiki) and
Minoru KUWASHIMA (Kagawa Pref. Cent. Hosp., Takamatsu)

A hemoglobinopathic survey in Takamatsu area was continued for the past one year in
the individuals totaling 7,500 since our first summarized report. Six fast-moving abnormal
hemoglobins were detected; a half of them was referred to a chain anomaly and the other
f chain anomaly. Two variants of the a chain anomaly were revealed to be Hb Ube-2
(«68 Asn— Asp) by the analyses of HPLC of the tryptic digest of a chain and sequential
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degradation of aberrant peptide. Therefore, these two variants were the 2nd and 3rd
instances of Hb Ube-2 in this area. No consanguineous relationship among these families
was clarified. Two carriers of the 8 chain anomaly were detected at separate date. How-
ever, the family study revealed a kinship between the two carriers. The results of struc-
tural analysis of the variants showed a replacement of $120 Lys— GIn. Therefore, they
were the 12th and 13th instances of Hb Takamatsu in eleven families. Both of the carriers
of Hb Ube-2 and Hb Takamatsu demonstrated neither clinical symptoms nor hematologi-
cal abnormalities and indicated normal oxygen affinity and stability as seen in previous
instances. It is noteworthy that six carriers of Hb Ube-2 have already been discovered
sporadically all over Japan. On the other hand, the distribution of Hb Takamatsu is local-
ized in a rather small restricted area as an endemic Hb variant. The incidence of Hb variant
in this area was 0.08%; This figure is higher than that (0.03 %) of any other parts of Japan.

A8, EREMBMEBRBOLS): E HAR.- AEESZ (BEETERKE - BREA),
EEEE (A - 48D, B #38 (SmrRARE - BREA). A Case of Dysgene-
tic Male Hermaphroditism: Akiteru YASUDA, Masayuki HONDA (Dept. Obst,
Gynec., Miyazaki Provincial Nobeoka Hosp., Nobeoka), Shozo HIRODA (Dept.
Surg. Miyazaki Provincial Nobeoka Hosp., Nobeoka) and Korekuni YASUDA
(Dept. Obst. Gynec., Kaohsiung City Min-Sei Hosp., Kaohsiung)

SEbhbiiL, R~ =7 TRARNE N RSB EEER - 2 S R B E S
REB L0 THEET. B 528, 5 6 ADFE 4T, BrLTEASRE RV bE
. MEEERL. MEE2EIADLEELE AV rAH~r=T N HEEL, VOLENTER
25, 85,2, 2l kA= HE L, SERARALOL LELSTEL, BEWTEY, 857,2,23 ©
BaARErot. ARIERECHS. BTFoRE#IRD bh, BRLFETS. hEBiEe
AETFELEL Y AR, AREIEec B, BEIEE, BRERXTILEE cAEBCIIEX
0, ARBEITEN L Ebh s EREY M, IbrFOLN By rA#) RFekoBEERHML
Fo. BV AT L, hernial sac RHLick oA, FORABRTFEREIUESER TS o1,
V3o % hernia uteri inguinalis L#x bhb. FHBIIREFHOLHERCESE. TECOoD
TELRDY, BREioTRb-oT\w3, REAKRYCEAERE SekpboBRLEbhS. I
BIBBE LBy, YO EE Lot REfs 46, XY, WREER 09, WNoBFHNRIIRE
S+ F e VRERYRL, OETA AT R VEZEE L) PPEG. BEREREREEARR IR
3. e 17KS, 170HCS, 17KGS EiXE#EBEEe S - 7. AEORRFZ, miller EHH+xL £ v
DORMEFLAREC LD EEbRS.
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A39. BREHEIERES T T Ruvaleaba FRERETE  UEEM - REFH -84
(limk -« /pRE). A Family of Ruvalcaba Syndrome with Autosomal Dominant In-
heritance: Yoshitsugu SUGIO, Kiyosato MATSUO and Tadashi KAJII (Dept.
Pediatr. Yamaguchi Univ. Ube)

Ruvalcaba FERENLES B, BHMEE, HVvlin-g, KBV, tofoRFBL i &%
AMERETH S, 3 FROBEHH B, TOBREHRIREL T, Ruvalcaba & (1971)
DHEEULFERIL, RHE2AMEEL, TOBFOMME2 AXTSERYE LT X HEHER
L ¥hiz. Geormaneanu b (1978) DHEMNL 7 BBET T, FOXMKEREYEL, LTFEik
t(13q14q) RMIREER A LT\ 7z, Hunter & (1977) s La-KRiz, 3 ik, 6 ANEBEL, Bl
BAEREREEL bR, - DFERTIY obligate carrier 4 ARNBELTH LT, LikciloTBER
RV, ORRDEET craniosynostosis 21, Ruvalcaba Lo L ERBELIIESL LT
LVERER & Hunter S13F 2 C05. EEHIT 4R 9 AREKE (FREZOHSER) 2F
DRERTERLL. REEL 3 BET T T0R, & 8 »H) © 3 ARBELRECERYH
3. FOEPREBHOWEL, TOHEMR (BIA, &2 A), BHOBEHEAL ETOMO 6 ABFED
BMOERER L. Lo, 3L REAEYETIFLRAABEREBYAL L BRI LE
25, TBEHEIR TS IERE, BERE ICEREENEVCELAKELEBTTE L.
Lo C, AERERAGEEEEELEL 2.

A40. FLIBEACREE Lo EEnENREEATE c BEEA - MFAE-8F E (Un
KR, EMEE (UDK -2 HE). An Atypical Form of Ataxia Telangi-
ectasia. Report of an Infant: Masato TSUKAHARA, Kunihiko KOBAYASHI,
Tadashi KAJII (Dept, Pediatr., Yamaguchi Univ. Sch. Med.) and Michiyoshi
MASUDA (2nd Dept. Pathol., Yamaguchi Univ. Sch. Med., Ube)

Bt . BrEVERS DAY - REENTER. 2 AL L2FOBRGBAREZNE 3 2ENDLE
BRSO WAL R AMINEACRE LR Thofe, BBEES 1% 1 2 A8, RE - TH -
EERREY D 1 5% 2 2 HB pneumocystis carinii JiZ CFT. BAWR : FEIMY v,
IgA K, ~= 7 =¥y FE{E PHA BIBICET2RBMY v RO &G, BHRasIh ol
BGES v v 7 - T 006/, KESESEFERTCILRESEEY » v 7 - T 0.33/48,
X BRZEYEoi. MMC BZHREDdARhot. BH - BHEFIEE LCREEREE 7 v—v
REDRI ot HROFKBMY vABROM TR + v 7 - HOBIMIEED T o, B N
purkinje #HRID D, BERIEREL, Hassal AMERIN, @5V v BREMR, JEEMR, BbhmE
O, MR- - U v - D OBHOEIREYED L. #ik  SHLEREESRE AT
CRIETHZ LB L. FEREHATIRESRIECRKTR (BREY, IsA &E PHA
W3 n Y vARRKISMET, #HERoEMmERE, RREMR, IRER X#HReH) & Fanconi
BMOBEKETR (cife au lait spots % ¢ 5 £ & OBABEILS, ANIRED, BRE~s/ v
B) #A L. f1F, REsoRE X BEESEOTHE, MMC BEHER) SH0EHRERE
ER—RL, TOFEBRMALLER L.
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Adl. A Case Report of Potter’s Type 1 Cystic Kidney: Akira MATSUI, Norio AMA-
DA, Tetsuya HOSHINO, Kikuo SUZUKI (Dept. Pediatr., Isesaki City Hosp.,
Isesaki), Yutaka SUZUKI (Dept. Pathol., Isesaki City Hosp., Isesaki), Takeshi
MATSUDA and Toshio NAKATANI (Dept. Anat., Toyama Med. Pharm. Univ.,
Toyama)

The baby (I.LH) was born on Sept. 10, 1981 at 36 weeks’ gestation and weighed 2,650 g
at birth. He was noted to have severe cyanosis over the entire body and apnea with brady-
cardia (55 beats/min). Apgar score was 3 both at one and five minutes after birth. He was
admitted to the neonatal unit and was treated with IPPB through endotracheal incubation.
His abdomen was markedly distended. Fist-sized tumors were palpated over the bilateral
flank. The chest roentgenogram demonstrated atelectasis of both sides. He died at 2 hr
after birth. An autopsy findings revealed bilateral enlarged sponge kidney (rt 150 g, 1t
130 g) and incompletely dilated lungs of both sides. Histopathologically was observed
polycystic kidney with minute cysts, elongated in the cortex and round or oval in the me-
dulla, associated with mild increase of bile ducts in the liver. From these findings Potter’s

type 1 cystic kidney was confirmed.

A42., Prothrombin Tokushima: A Family Including a Double Heterozygote with Dys-
prothrombinemia and Hypoprothrombinemia: Akira SHIRAKAMI, Shigenori
KAWAUCHI, Toshio SHIGEKIYO, Yujire HIRAI, Shiro SAITO (Ist Dept. Int.
Med., Univ. Tckushima, Tokushima) and Kazuo MIYOSHI (Okinaka Mem. Inst.
Med. Res., Tokyo)

In a family of Tokushima district, 3 individuals with congenital dysprothrombinemia (ma-
ternal side), 5 with congenital hypoprothrombinemia (paternal side) and one double hetero-
zygote for both were found, each of which has never been reported in Japan. The proband,
10-year-old girl, was the double heterozygote, who was referred to us because of prolonged
bleeding after extraction of teeth. In this patient, FII (prothrombin) activity was markedly
decreased to 129, but FII antigen was 42%, about half the value of normal individuals.
In studies on family members, the mother of proband, her mother and her younger brother
were found to have on average 60 % FII activity and 909, antigen, showing the decrease in
activity alone. These three individuals appeared to be heterozygous for congenital dyspro-
thrombinemia. FII activity and antigen per single gene, and activity/antigen ratio were
calculated to be 109, 40% and 0.25, respectively, in this dysprothrombinemia, as com-
pared to 50%, 50% and 1.0 in normal. The father of the proband, his elder sister, his
younger brother and his niece had FII activity and antigen of about half the value of nor-
mal individuals, 58 % and 48 % on average, respectively. Each of the five appeared to be
heterozygous for congenital hypoprothrombinemia with 0% activity and 0% antigen. The
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proband, a double heterozygote, showed FII activity and antigen pattern expressed by
single gene of dysprothrombinemia. The activity in the proband was 129 by one-stage
method but 229 by two-stage method, showing some delay in thrombin formation. How-
ever, calcium-binding site appeared normal, since the adsorption by BaSO, was normal.
The prothrombin activity of the proband was 48 %, by Echis venom, a value corresponding
to that of the antigen, and 149 by Taipan venom, a value corresponing to that obtained
by the one-stage method, each of which suggested the abnormality of the cleavage site by
FX,. In the literature, 10 families of simple congenital dysprothrombinemia, 17 families
of simple congenital hypoprothrombinemia and 2 families, including double heterozygotes
for both, have been reported. However, details of similarities and differences in charac-
teristics of these dysprothrombins have not been elucidated. Prothrombin Tokushima is
proposed for this dysprothrombin.

Ad43. A Case of Lipoid Adrenal Hyperplasia (Prader Syndrome) with i(Xq) Type
Turner Syndrome: Akira HATA, Yozo ICHIBA (Dept. Pediatr., Natl. Ckayama
Hosp., Okayama), Michiko NAKASHIMA and Shinichiro UEHARA (Dept. Pedi-
atr., Himeji St. Maria Hosp., Himeji)

The patient was born at 42 weeks of gestation as the first child of healthy and unrelated
parents after an uneventful course of pregnancy and delivery. Her birth weight was
2,560 g. She was referred to NICU because of generalized pigmentation, but had no
other physical findings. At about 10 hr after birth, we started intravenous fluid therapy
and phototherapy for hypoglycemia (10 mg/dl>) and hyperbilirubinemia (10.2 mg/dl). At
7th day hyponatremia (120 mEq/liter) and hyperkalemia (8.1 mEq/liter) were developed
and we initiated to give hydrocortisone, Florinef and NaCl suspecting the diagnosis of
Prader syndrome. After treatment was begun, she made a quick recovery and showed
good weight gain. Before treatment serum ACTH level was over 800 pg/ml and serum
cortisol level was 2.4 ug/dl. LH-RH test for ruling out adrenal hypoplasia showed over-
reaction of LH and FSH, indicating she suffered from Prader syndrome. Cytogenetic study
was carried out since patients of Prader syndrome show phenotypically female regardless of
genetic sex. The results of that was 46,X,i(Xq). Combination of Prader syndrome and
i(Xq) type Turner syndrome may be only fortuitous but we think this association is too
rare to draw such a conclusion.
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Ad44, Unidentified Type of Achondrogenesis in Two Siblings: Toyoshi TSURUTA,
Naohiko TAKI, Ikuo TSUNODA, Hirokuni OZAWA and Tomoko HASEGAWA
(Dept. Orthop., Univ. Mie, Mie, and Natl. Tachikawa Hosp., Tokyo)

Two siblings with “achondrogenesis” are reported. The patients were children of
healthy, unrelated parents. Macroscopic appearance of the still-borne babies resembled
those of classical achondrogenesis. However, roentgenograms revealed well-ossified cal-
varia and vertebral bodies; pelvic bones were hypoplastic, but well-ossified and the greater
sciatic notch was not narrowed as in case of thanatophoric dysplasia; long bones of the
extremities were extremely short and broad, and spurs were observed on their metaphyses.
As these X-ray findings are clearly different from those of achondrogenesis Type I or II,
these cases seem to represent a “new” clinical entity.

A45. Decreased Colony-Forming Ability after UV-Irradiation in Four Patients from
Three Families with Basal Cell Nevus Syndrome: Tomoko HASHIMOTO, Hiromi
SAKAMOTO, Hide-aki CHIYOQ, Chiharu TAKADA, Patricia LOPETEGUI,
Jun-ichi FURUYAMA (Dept. Genet., Hyogo Coll. Med.), Takahiko SUKE-
NAGA (Dept. Radiol.,, Hyogo Coll. Med., Nishinomiya), Shigekazu SHIMA-
OKA, Chuze MORIMOTO and Rikiya SHIRASU (Dept. Oral Surg., Osaka
Cent. Univ., Osaka)

The basal cell nevus syndrome (BCNS) is an autosomal dominant genetic disorder with
multiple basal cell carcinomas, multiple odontogenic cysts, skeletal anomalies, pits of palms
and soles, and laminar calcification of the falx cerebri. Seven patients with BCNS were
found in three families. None of them had skin cancers, but one of them had died of
medulloblastoma in his infancy. The skin fibroblasts derived from the four patients
(BCNS-1NI, 2NI, 3NI and 4NI) were studied. These fibrobalsts exhibited normal sensi-
tivity to yp-irradiation and to bifunctional mitomycin C, but hypersensitivity to ultraviolet
(UV) light, as measured by colony-forming ability. D, value of the fibroblasts after UV-
irradiation was 2-3 J/m?* in BCNS cells, but 5-6 J/m? in control cells and 0.5 J/m? in xero-
derma pigmentosum (complementation group A) cells. Unscheduled DNA synthesis after
UV-irradiation was normal. Thus, BCNS appeares to be the only autosomal dominant
disease that presents hypersensitivity to UV-irradiation.
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AdS. YL NFROERBSICES A-FLo Oy TREO BCHEREORS : /8
BHEEFE R« BEH— BREAT GBEK - B - PR, *HEY). Analysis
of Genetic Heterogeneity of MSUD by Fuasion of Lymphoblastoid Cells: Ichiro
MATSUDA et al. (Dept. Pediatr., Kumamoto Univ., Kumamoto)

MSUD #EHRD ) v 8% EB U4 LA L » TEEL LIcEEE ) VAFERSAWT, £V =F
Vv 7Y a—ie X B laEa LTV, MSUD oBENEBESYRHA L. 5celllines OR[gEE
HEE 0B HIOVTHRE LR, heterokaryons %4 {rflla£R OB B ED, parent cell ©
homokaryons % &L= oDMEROEEORO /2R3 5 Hi% 0.7~2.6 Kiicoiz. = OEE
b, MSUD 1247 < L 3 2ol b S I W 3 BENREE SR Lic. $3EIR X - C hetero-
karyon DAOBEREEERDILE, ThOTHRILBHARD bR, HHO 2% = Xapgi
BAREMERE I fz. cloning ¢ hybrid clone # BT 2oL X o T, HED A A =X A5 5
WEEhEE L.

A47. Carrier Detection by Protein Loading in Ornithine Transcarbamylase Deficiency:
H. YAMAMOTO, Y. FUKUDA, Y. SAWADA, Y. HASE, T. TSURUHARA,
T. OURA (1st Div. Pediatr., Child. Med. Cent. Osaka City, Osaka), A. MATSU-
SHIMA and T. ORII (Dept. Pediatr., Gifu Univ., Gifu)

Ornithine transcarbamylase deficiency is an X-linked recessive disorder which usually
causes lethal hyperammonemia in affected male infants. Carrier females have varying
amounts of residual enzyme activity and show variable clinical signs depending upon the
proportion of functionally active X chromosomes which carry the mutant gene. We ex-
amined urinary orotic acid excretion and plasma ammonium concentration after protein
loading in the parents, two sisters, maternal grandmother and maternal aunts of an OTC
deficient girl in order to detect asymptomatic heterozygotes.

They ingested a breakfast providing natural protein of 1 g/kg body weight. Orotic acid
was measured in the urine before, and in 4- or 6-hr collection after the protein load using
the modification of the method of Adachi ez al. Plasma ammonium concentrations were
determined at one-hour interval after protein load for 4 hr in some of them. The mother
and one younger sister developed hyperammonemia up to 95 pg/dl 2 or 3 hr after load.
In the father and another younger sister, plasma ammonium concentrations remained within
normal range during 4 hr. Prominent orotic aciduria after load was noted in the mother
and in one sister when she was tested at 18 month old. It was noteworthy that there was
no rise in orotic acid excretion when the same test was carried out at her age of one month.
No significant increase in urinary orotic acid was noted in the father, another sister and
the maternal aunts. The maternal grandmother, though being an obligate carrier, also
showed no elevation of orotic acid excretion. Orotic acid determination after protein load
was thought to be a useful but not yet a complete method for the detection of asymptomatic
carrier of OTC deficiency.
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A48. A Family with Silent Type of Serum Cholinesterase Variant and Hereditary
Cerebellar Ataxia: Hisaomi KAWAI, Hiroshi NISHINO, Shinji MIURA, Hiro-
shi FUIIMOTO, Kenjiro MASUDA, Shiro SAITO (Ist Dept. Int. Med., Toku-
shima Univ., Tokushima), Nozomu OGASAWARA (Takamatsu Red Cross Hosp.,
Takamatsu) and Kazuo MIYOSHI (Okinaka Mem. Inst. Med. Res., Tokyo)

Of five children (2 males, 3 females) born of apparently healthy parents of first cousins,
the third daughter aged 24 (the proband) had serum cholinesterase (ChE) deficiency and
cerebellar ataxia, and the first son aged 30 was heterozygous for ChE deficiency, while the
second son aged 28 had cerebellar ataxia and selective IgA deficiency. The activity of
serum ChE was markedly decreased to 0.02 4pH in the proband, a homozygote. The
activity was 0.55, 0.77 and 0.65 ApH in the father, mother and the first son, respectively,
which were suggestive of heterozygotes. However, it was normal, 1.19 ApH, in the second
son with cerebellar ataxia. Serum ChE isozyme pattern of the proband showed very weak
staining of five bands, C,—C;. Staining of the bands in the father, mother and the second
son was decreased. Susceptibilities to inhibition by dibucaine and fluoride were not de-
tectable in the proband, but were normal in the father and the first son. Both the proband
and the second son developed gait distrubance around 20 years of age, suggestive of hered-
itary cerebellar ataxia. Brain CT revealed cerebellar atrophy. The second son was asso-
ciated with selective IgA deficiency (IgA was 8 mg/dl). This is a family of silent type of
serum ChE variant with one homozygote and three heterozygotes. Reports of silent type
of serum ChE variant are still rare (only 9 families) in Japan. The coexistence of ChE
deficiency and cerebellar ataxia in the proband and of IgA deficiency and cerebellar ataxia
in the second son can be explained by the association of chromosomes with variant genes
for each disorder. However, the presence of three types of rare abnormalities among
siblings born of a consanguineous marriage suggests the existence of some reason in the

dissociation and association of genes and the mechanism of their expression.

A49, Adenosine deaminase (ADA) RIBfE & ADA ERICHWT  SILER - fga®EE .
ISIUERE « EEE— - BAES ok B R, AHXE GFIRELSRE -
/ANRY. ADA Activity in ADA Deficiency: S. MATSUMOTO ef al. (Dept. Pediatr.,
Hokkaido Univ., Sapporo)

adenosine deaminase (ADA) KiBic L 2 BEEBESAETRESEL, ARCECTHEBCHELERT
B%5. bhohAFeER LIcAE 6 AR ko0t BRAEITCKRARNTO ADA By
HE LI L AETOMEL .

BEANIEO ADA EiEE, EFERNB 823.1~984.7mU/gHb TH S OWIH L, 53.7mU/gHb
LET LTV 6% OREEENED bk, BE ADA €277/ Y ViIERTS K,
=3 pH, BEEEYHBFLIcL A, EF ADA Ch~BREROHIN R, B ADA 123
CHLTRETH -1, BREEXEGEFRRCY ADA EROETARD bich’, DXL 64
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DERFEWLRD >, BEOCBHC PCo B L BigsRmER 90 ml 287 L7, BIERORMOIRF
D ADA FEEQOEEY H 5 L, WL 24 R X 0 # 300mU/g Hb % OBk EE 5D bivked’,
COMEIEEE ERE L 0 3050 fic, NE% ADA EESBOFENTE I . ThbD
X, KETO ADA 0 REITEEIEE Y 5T % catalytic unit © mutation it X AL D THB
ENTREI AT, RRABECIERE bROR ADA B0 E T 2% heterozygote TH Y, &
BHRE LTREREASEEESFE I Al ERRAEOHENZH L IHRK, EFFEKTD ADA
BT BE Lie, Bkl T ADA BHrRe bhBA 2 ®sron, ERPchBv
b ADA FEENR® bh, HEFZEO—BEibLEZ bR,

A50. Characterization of a Low Molecular Weight Immunoglobulin G Appearing in
a Case of Multiple Myeloma: Akihiko HOSHI (SRL, Tokyo), Tomotaka SHI-
NODA (Dept. Chem., Tokyo Metropol. Univ., Tokyo), Tkunosuke SAKURA-
BAYASHI, Tadashi KAWAY (Jichi Med. Coll., Tochigi), Kunito IWABUCHI
(Seiwa Hosp., Takiwagi) and Chuichi ITO (Iwate Med. Coll., Iwate)

A low molecular weight IgG has been isolated from the urine of a patient with multiple
myeloma by combination of ammonium sulfate fractionation, DEAE-cellulose column
chromatography, and gel filtration with Bio-gel A-5 m or with Sephadex G-200. The spec-
imen (NIG-91) existed in a uniform molecular form with a molecular weight of 30,000
daltons when examined in SDS-disc electrophoresis, suggesting that it was a monomer.
It reacted only with an antiserum specific for IgG, but did not give any reaction against
other antisera specific for normal human serum proteins. The NH,-terminal sequence was
found to be Thr-Pro-Glu-, suggesting that it initiated from the residue 256 of the y 1 heavy
chain. The C-terminal amino acid was identified as Gly which was identical with that
of the C-terminal of normal y heavy chain. Although the sequence analysis is rather lim-
ited at present, the data strongly suggest that the specimen is a fragment corresponding to
the region initiated from the residue 256-Thr and ended with Gly, the C-terminal residue

of the normal y chain. The amino acid composition also supports the above conclusion.

A51. Two Siblings with S-Galactosidase-Neuraminidase Deficiency (Galactosialidosis)
Who Have Unusual Clinical Courses: Eiji TAKEDA, Yasuhiro KURODA, Tomoko
TOMITA, Hideaki KOBASHI, Michinori ITO, Toshiyuki WATANABE, Kenji
TOSHIMA, Toshiaki HASHIMOTO and Masuhide MIYAO (Dept. Pediatr.,
Tokushima Univ., Tokushima)

Unusual cases with f-galactosidase-neuraminidase deficiency (galactosialidosis) were re-
ported here. The patients were 5 and 8 years old female siblings. Their parents were not
consanguineous. Blue macular skin lesions appeared on whole bodies at 2 to 3 months
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after birth in these patients. At the age of 3 and 4 years, they complained visual disturb-
ance and cherry-red spots were observed. Younger sibling became aware of hearing loss
at 4 years of age. The siblings were admitted to our hospital for a precise examination
at the age of 5 and § years. The major clinical findings of these patients included blue
macular skin lesions, coarse facial features, dysostosis multiplex, hearing deficit, hyper-
activity of deep tendon reflex, joint contracture and atrophy of hand muscle. However,
myoclonus, cerebellar sighs and seizure attack were not observed. Psychomotor develop-
ment was normal. Both activities of S-galactosidase and neuraminidase in white blood
cells and cultured skin fibroblasts markedly decreased and urinary excretion of sialic acid-
rich oligosaccharides increased in these patients. Galactosialidosis is still a equivocal
disease entity because of marked variations of individual symptoms. In previously re-
ported cases, visual loss, cherry-red spots, myoclonus and cerebellar sighs were frequently
observed. The visual loss as a initial symptom in most cases was found after 7 years and
other symptoms were later than 10 years of age in this disease. In contrast, myoclonus
and cerebellar sighs were not observed and visual disturbance and cherry-red spots were
found at the age of 3 and 4 years in our patients. Thus, our cases are considerably different
from the patients reported previously. Therefore, it is necessary to follow up their clinical
course, because it may be thought that our patients are a variant form or early diagnosed

cases of galactosialidosis.

AS52, Suppression of Sister Chromatid Exchange in Bloom’s Syndrome Fibroblasts
upon Fusion te Enucleate Cytoplasts from Chinese Hamster Cells: Michihiro C.
YOSHIDA (Chromosome Res. Unit., Fac. Sci., Hokkaido Univ., Sapporo) and
Toyozo SEKIGUCHI (Natl. Cancer Cent., Tokyo)

The effect on the rate of sister chromatid exchanges (SCEs) in cultured fibroblasts from
a patient with Bloom’s syndrome (BS) by fusion with enucleate cytoplasts from Chinese
hamster (wg3h) cells was studied. The high rate of SCE was found to be fully corrected
in BS chromosomes in fusion products (cybrids) between hamster cytoplasts and BS fibro-
blasts. The rate of SCE in the cybrids was nearly identical with that of SCE found in
normal human diploid fibroblasts or Chinese hamster wg3h cells. This suppression effect
was maintained for 10 days after fusion. No suppression of the frequency of SCE was
observed in the BS cells when these were co-cultivated with Chinese hamster cells. These
results indicate that cytoplasm from Chinese hamster has the ability to rescue the Bloom-
specific increase in SCE and may contain corrective factor(s) for SCE formation in BS
cells. However, cybrid cells following further subcultivation and cybrid clones isolated
in the HAT + chloramphenicol selective medium showed the high rate of SCE similar to
that of parental BS fibroblasts, indicating that corrective factor(s) in cybrids might be lost
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or diluted out through the cell division. Although the corrective factor(s) was unstable
in cybrid, the origin and nature of cytoplasmically derived corrective factore(s) remain to
be determined. Such studies are now in progress.

AS53. Analysis of Bloom Syndrome Sister Chromatid Exchanges by Three-Way Dif-
ferentiation in Bromodeoxyuridine-Substituted Chromosomes: Yukimasa SHIRA-
ISHI (Dept. Anat., Kochi Med. Sch., Kochi)

Sister chromatid exchanges (SCEs) during first (SCE,), second (SCE,) and third (SCE,)
cell cycles were analysed with three-way differentiation technique of sister chromatids in
normal and Bloom syndrome (BS) cells. In normal cells, the mean frequencies of SCE,,
SCE, and SCE; were 2.44+0.11, 2.88+0.15 and 5.08 +0.14, respectively. The ratio of
SCE; to SCE, was approximately 1 : 1, while the value of SCE; was significantly higher
than that of SCE; and SCE,. In contrast, though BS SCE, (3.28£0.13) was only slightly
higher than normal (2.4440.11), BS SCE, and SCE, were significantly higher than SCE,
and were 63.32+2.13 and 73.08+2.15, respectively. The combined frequencies of SCE;
and SCE, correspond almost exactly with those obtained at second mitoses labeled with
BrdU for two cell cycles in both normal and BS cells. This finding agrees with that ob-
served in endomitotic analysis of single and twin SCE. The present finding strongly sup-
ports our previous notion that spontaneous SCE levels in BS cells were normal range and
most of BS SCEs occur when BrdU-containing DNA is used as the template for replication.

A34, Induction of Sister Chromatid Exchanges in Human Lymphocytes. (1) Cell Stage
Dependency and Effect of Blood Donor’s Passive Smoking: Kanehisa MORI-
MOTO, Kunihiko MIURA, Mayumi SATO, Harumi KIKUCHI and Akira KOI-
ZUMI (Dept. Public Health, Univ. Tokyo, Tokyo)

To see the cell stage dependency of chemical induction of sister chromatid exchanges
(SCEs), lymphocytes were treated with increasing concentrations of mitomycin C (MMCQ),
or 4-nitroquinoline-1-oxide (4NQO) at the Oth, 24th, or 48th hr after stimulation of cultures.
The results show that treatment at the 24th hr is the most effective in inducing SCEs. The
induction of SCEs was apparently smaller when cells were treated with very high concen-
trations of the chemicals, because of differential sampling of less severely damaged cells.
A longer than 72 hr incubation of cells, thus, resulted in a larger induction of SCEs.

Many investigators have described strong correlations between the frequency of sister
chromatid exchanges (SCEs) in lymphocytes and health situations and/or living habits.
Public health attention has recently been paid to the ill health effect of passive smoking.
We showed before that the SCE frequency in lymphocytes from smokers increases accord-
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ing to the equation: y=6.440.51x; y, SCEs per cell; X, number of cigarettes smoked per
day. We have now investigated the effect of passive smoking on the SCE frequency in
lymphocytes from persons that have been working in the environment where many people
smoke uswvally, i.e., cafe. The spontaneous SCE frequencies in passive smokers were
about the same as those in cells from non-smokers. However, lymphocytes from both
passive and active smokers had an increased frequency of SCEs compared to those from
non-smokers when exposed to mitomycin-C (MMC) during incubation.

ASS. Induction of Sister Chromatid Exchanges in Human Lymphocytes. (II) Induction
of Resistance to Alkylation Damage: Mayumi SATO, Kanehisa MORIMOTO
and Akira KOIZUMI (Dept. Public Health, Univ. Tokyo, Tokyo)

When the bacteria and mammalian cell lines are exposed to very low nontoxic doses of
an alkylating agent, the adaptive DNA pathway which enables the bacteria and mammalian
cells to resist the lethal or mutagenic effects of further alkylation damage is induced. We
have performed experiments to see whether repeated pretreatments of human lymphocytes
can render the cells resistant to the induction of sister chromatid exchanges (SCEs) by al-
kylation damage. Human lymphocytes were pretreated with N-methyl-N"-nitro-N-nitroso-
guanidine (MNNG) at 0, 5, 10, 25, 50 ng/ml once every 6 hr for 72 hr starting from the
24th hr after PHA stimulation. After the last pretreatment, cells were challenged with
4 pgfml MNNG and then treated with BrdUrd for two complete cell cycles. When 10 ng/
ml MNNG pretreatment was employed, SCEs were induced by the challenge treatment.
We performed further examinations to see if there was cross reaction between adapting
with MNNG and challenging with other chemicals which would produce different DNA
damage, such as ethyl-nitrosourea (ENU), mitomycin-C (MMC), or 4-nitroquinoline-1-
oxide (4NQO). We found that lymphocytes pretreated with 10 ng/ml MNNG for 72 hr
showed markedly reduced production of SCEs when challenged by ENU or 4NQO but
did not do so when exposed to MMC. This data indicates that repeated pretreatment
with MNNG can induce repair enzymes in cells (possibly methyl- or ethyltransferase)
which remove the alkylation damage produced by MNNG, ENU, and 4NQO, as found in

E. coli, and the mammalian and human cell lines.

A56. Induction of Sister Chromatid Exchanges in Human Lymphocytes. (III) Chemical
Sensitivities in Cells from Familial Polyposis Coli: Kunihiko MIURA, Kanchisa
MORIMOTO, and Akira KOIZUMI (Dept. Public Health, Univ, Tokyo, Tokyo)

Peripheral lymphocytes from three patients with familial polyposis coli (FPC) including
one patient with Gardner sign, and two healthy unrelated adults were studied for sister
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chromatid exchanges (SCEs) in cultures treated with mitomycin C (MMC), 4-nitroquino-
line-1-oxide (4NQO), and N-methyl-N’-nitro-N-nitrosoguanidine (MNNG). Cells were
treated for 1 hr before phytohemaggulutinin (PHA)-stimulation (pulse treatment) or for
72 hr during the whole culture (continuous treatment). In any culture, SCE induction
ratios in FPC cells to normal ones were less than two and no significant difference in the
SCE induction was observed between FPC and normal cells. Previous studies have re-
ported FPC cells to be hypersensitive to MMC, 4NQO, or MNNG in colony formation,
or in the induction of chromosomal aberrations. Three possibilities were discussed to
explain the discrepancy in chemical sensitivities in FPC cells between previous reports and
the present study: i) Heterogeneity in sensitivitiecs or possible sub-groups in patients with
this syndrome, ii) differences in sensitivities in stages in the natural history of this disease,
and, iii) possible differences in the induction mechanisms between SCEs and chromosomal
aberrations or cell death when treated with DNA-damaging chemicals.

AS57. Sister Chromatid Exchanges, Chromosome Aberrations and Proliferative Ki-
netics in Tuberous Sclerosis Lymphocytes: Atsushi IESHIMA, Kousaku OHNO
and Kenzo TAKESHITA (Div. Child Neurol., Tottori Univ., Yonago)

Skin fibroblasts from tuberous sclerosis (TS) have been reported to have hypersensitivity
to p-irradiation or y-ray like chemicals; N-methyl-N-nitro-N-nitrosoguanidine (MNNG).
We investigated the frequencies of chromosome abetrations and sister chromatid exchanges
(SCE), and cell cycle kinetics in MNNG-treated lymphocytes from 7 patients with TS and
7 controls. All patients were sporadic cases, 4 males and 3 females, aged from 6 years
to 36 years of age. Controls were healthy subjects, 3 males and 4 females, age-matched
with TS subjects. Lymphocytes were cultured for 72 hr in the medium containing 5 xg/ml
BrdU, added MNNG (0 pg/ml, 1 pg/ml, 2 pg/ml, 3 ug/ml) for last 36 hr. Sister chro-
matids were differentially stained by FPG methods. Chromosome aberrations were ex-
amined in 50 cells of first division (M1). SCE frequencies were counted in 30 cells of
second division (M2). One hundred metaphases were divided into first (M1), second (M2)
and third or later division (M3). The frequencies of chromatid type aberrations (breaks
and interchanges) and chromosome type aberrations (breaks, rings and fragments) were
not different between TS and control group. The frequencies of SCE in TS were 5.9+ 0.77
(untreated), 18.1+8.01 (MNNG; 1 ug/ml), 31.4+4.97 (MNNG; 2 ug/ml) and 40.6+6.11
(MNNG; 3 ug/ml), whereas those of SCE in control group were 6.5+0.92 (untreated),
16.5£1.26 (MNNG; 1 pg/ml), 34.0+7.69 (MNNG; 2 ug/ml) and 40.6+6.11 (MNNG; 3
pg/ml), respectively. There were no significant differences between both groups. Cell
cycle kinetics were not different between TS and control group in each MNNG concen-
tration.
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AS58. Sister Chromatid Exchanges in Lymphocytes from Patients with Tuberous Scle-
rosis: Sumio IIJIMA, Maketo HIGURASHI, Tatsuya TAKESHITA (Dept. Health
Sci., Med. Univ. Yamanashi, Yamanashi), Masaya SEGAWA (Segawa Neurol.
Clin. Child.) and Masuko FUNAHASHI (Tama Habilitat. Clin. Child Neurol.,
Tokyo)

Lymphocytes from four normal controls and from four patients with tuberous sclerosis
(TS) were studied for sister chromatid exchanges (SCEs) and cell cycle kinetics when they
had undergone first, second, third or more divisions in mitomycin C (MMC; 0, 3x 10-¢,
1x10-8, 3x 108 1x1077m)-treated cultures (72 hr culture). Two hundred metaphase
cells were scored for cell cycle kinetics, and 30 consecutive second-divison metaphases
were scored for SCEs per point per person. Frequencies of spontaneous SCEs in controls
and TS cells were 8.4+0.8 and 7.5+0.5, respectively. They were within the normal range.
MMC treatments of TS and normal cells led to a clearly dose-related increase in frequencies
of SCEs. However, there were no significant differences between frequencies of SCEs in
TS and normal cells in all MMC concentrations examined.

Analysis of cell cycle kinetics by the sister chromatid differential staining method revealed
that there were no remarkable differences between cell cycle kinetics of TS cells and those
of normal cells. These data suggest that TS cells proliferate at almost the same rate as
normal cells. In summary we have demonstrated that TS lymphocytes had almost the
same proliferative kinetics and SCE frequencies as normal cells both in untreated cultures
and when exposed to MMC.

(Supported by a grant from the Ministry of Health and Welfare of Japan.)

A59. H-Y Antigen in Patients with Abnormal Sexual Differentiation: Hiromi SAKA-
MOTO, Miyako YABUKI, Osamu MIKAMI, Hide-aki CHIYO, and Jun-ichi
FURUYAMA (Dept. Genet., Hyogo Coll. Med., Nishinomiya}

Detection of H-Y antigen in patients with abnormal sexual development is being car-
ried out in our laboratory. Goldberg’s method was used to detect H-Y antigen. How-
ever, this method is rather troublesome, so now the following method is being employed:
H-Y antibody induced in mice is absorbed with the patient’s WBC, then the cytotoxic
ability of the supernatant is checked using Raji cells as target cells. The results we ob-
tained with either method were the same. Up to now we have studied 16 patients in which
the gonad histology is clear. Regardless of their sex chromosome constitution, there was
strict correlation between expression of H-Y antigen and the type of gonad that developed
in all cases but two. Of these, one was a Turner syndrome in which H-Y antigen was
expressed but had a streak gonad. The other was a patient in which, although he has
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testis, H-Y antigen is not expressed. Based on these results the possible mechanisms of

expression of H-Y antigen are discussed.

AG0. BV V- LEREOKRENEECHAT IR —HEmBROREIEE:
RLCLT—: KB, sEEF, dLIES (BX - E . /). A Study onIn-
cidence of Lysosomal Storage Diseases—Data from Prenatal Diagnosis for Inborn
Errors of Metabolism—: M. OWADA, M. MORIYA and T. KITAGAWA
(Dept. Pediatr., Nihon Univ. Sch. Med., Tokyo)
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A61. Prenatal Diagnosis of Morquio Syndrome: Tadao ORII, Kazuko SUKEGAWA,
Hiroshi ICHIHASHI, Naomi ASANO, Famiaki MOTOYOSHI (Dept. Pediatr.,
Gifu Univ., Gifu), Eiichi TAMANAWA (Nakagamij Hosp., Okinawa) and Masahiro
YAMASATO (Matsukawa Hosp., Okinawa)

The Morquio syndrome is a rare inherited disorder of mucopolysaccharide catabolism
characterized clinically by retarded growth, dysostosis multiplex, corneal clouding, but
normal intelligence. The patients excrete elevated amounts of keratan sulfate in their urine.
We have investigated the fourth pregnancy of a woman whose first child had Morquio
syndrome, diagnosed by the demonstration of N-acetylgalactosamine-6-sulfate sulfatase
(GalNAc-6S sulfatase) deficiency in lymphocytes and in cultured fibroblasts. Amniocen-
tesis was done in the 17th week of pregnancy. Confluent cultures of amniotic cells were
assayed for activity of GalNAc-6S sulfatase. The specific activities showed the enzyme
deficiency in the amniotic-fluid cells. But altered synthesis of mucopolysaccharides could
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not be demonstrated. The pregnancy was terminated. Enzyme determinations in liver and
brain of the aborted fetus confirmed the diagnosis. The residual activity in liver and brain
was below 8 9; of that in control organs. Vacuolation and abnormal inclusions were seen
by electron microscopy from liver, brain and other organs. The total amount of liver acid
mucopolysaccharides was elevated 5.5-fold in the affected fetus compared with the control.
A significant accumulation of keratan sulfate and chondroitin-6-sulfate was detected in the
affected fetal liver. However, the total amount of brain acid mucopolysaccharides was
within the normal range and a accumulation of keratan sulfate was not detected in the

affected fetal brain.

A62, Genetic Amniocentesis for Prenatal Chromosome Detection in Japan (Follow-
up Study of 1,517 Cases): Tadashi SUGAWA (Dept. Obst. Gynec., Osaka City
Univ., Osaka), Yoshiaki YAGAMI (Dept. Obst. Gynec., Nagoya City Univ.,
Nagoya), Takamichi SATO (Dept. Obst. Gynec., Univ. Tokyo, Tokyo), Yukio
HISANAGA (Dept. Obst. Gynec,, Kyusyu Univ., Fukuoka), Masami OZAKI
(Dept. Obst. Gynec., Osaka Univ., Osaka) and Masahiko Matsumoto (Dept.
Obst., Gynec. Osaka City Perinat. C., Osaka)

From January 1971 to June 1981, 1,517 pregnancies in 1,365 women were investigated
by mid-trimester amniocentesis for potential chromosomal aberration and X-linked he-
reditary disease, established by six laboratories participating in a collaborative study. The
most common indication was the previous birth of a child with a chromosomal abnormality
(67.5%), usually Down’s syndrome. Fifty-seven tests (3.8%) gave an inclusive result.
Chromosomal aberrations were disclosed in 69 fetuses out of 1,474 pregnancies in which
the fetus was judged to be at risk of chromosomal aberration. The risk of recurrence of
Down’s syndrome was 1 : 100 when the mother’s age was 34 years or less and 1 : 20 when
the mother’s age was 35 years or more. Twenty-three fetuses were found to be male from
the tests for an X-linked disease. Nine tests (0.6%) gave an erroneous diagnosis including
four errors regarding fetal sex and three errors regarding diagnostic dilemma of pseudo-
mosaicism, which did not influence the outcome of the pregnancy. There were 58 artificial
abortions as a result of the prenatal diagnosis. No significant maternal complications were
observed. The total number of spontaneous abortions, intra-uterine fetal deaths and still-
births following amniocenteses was 22 (1.5%), but amniocentesis-related risk of the feal
loss after 1974 was considered less than 0.3%. The risk for physical abnormalities and
developmental complications was not increased in children born after mid-trimester amino-

centesis.
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A63. EXBFHOEROERICOVT : KAAZME GFEA - & - /J). Variations in
Congenital Anomalies: M. KIDA (Dept. Pediatr., Teikyo Univ., Tokyo)
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A64. Down Syndrome in Kanagawa, 1981-1983. Population Study by Kanagawa
Monitoring Program (XKAMP): Yoshikazu KUROKI and Yoshimitsu FUKU-
SHIMA (Div. Med Genet., Kanagawa Child. Med. Cent., Yokohama)

Kanagawa Birth Defects Monitoring Program (KAMP) has been in operation since
October 1981 as the first population-based monitoring system in Japan. Down syndrome
is one of the 48 marker malformations in KAMP. The number of total births including
stillbirths during the 21-menth period from October 1, 1981 to June 30, 1983 was 80,873.
As 54 cases of Down syndrome were registered, the incidence was estimated to be 6.7 per
10,000 births. Though great fluctuation of incidences by month were observed, no sta-
tistically significant increase was noticed. The difficulty in accurate diagnosis of Down
syndrome during the first week of life seemed to be the most plausible explanation of the
low incidence of Down syndrome in KAMP. By record linkage study between KAMP
records and Kanagawa Children’s Medical Center records, the incidence of Down syn-
drome was expected to be 1 per 1,000 births. Maternal age-specific risks for Down syn-
drome in KAMP were studied. An increased risk was observed in the younger age groups
and lower risk in the older age groups. It could not be determined, however, whether it
was a real increase or an artifact. The possibility of an increased introduction of some

environmental factors causing non-disjunction was discussed.
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toring Program for Birth Defects in Osaka (IV): K, KURACHI ef al. (Dept.
Obst. Gynec., Osaka Univ., Osaka)
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BhEERFHRE). Analysis of Birth Defects in Newborns in Osaka University Hospital
for the Past Ten Years (IV): K. KURACHI et al. (Dept. Obst. Gynec., Osaka
Univ., Osaka)
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B1. Blood Group Antigens A, B, and H were Determined by Means of Elution Test
in Long-Term Cultured Human Lymphoblastoid Cell Lines: Tomoko HASHI-
MOTO, Yoshihiko NOJO, Kazue NAKAMURA, Jun-ichi FURUYAMA (Dept.
Genet., Hyogo Coll. Med.) and Hideyo YOKOYAMA (Dept. Legal Med., Hyogo
Coll. Med., Nishinomiya)

So far, no practical method for ABO blood group typing in long term cultured human
cells has been described. Cells are usually cultured in medium supplemented with bovine
serum. Therefore, we studied how, if it does, the serum interferes with the determination
of the ABO-blood groups in cultured human cells, employing the elution test. All bovine
sera tested contained antigen that reacted to human anti B-antibody (human B-like anti-
gen). The group O human peripheral blood lymphocytes and EB-virus transformed lym-
phoblastoid cell lines which derived from the groups A, B, AB, and O donors had B-like
antigen when these cells were incubated in RPMI 1640 supplemented with fetal bovine
serum. These facts suggested that human B-like antigen present in the serum modify the
antigenecity of human cells. Then, we used serum-free medium, HB 101 (HANA Media
Inc.), which contained no antigens that reacted to human anti A- or anti B-antibodies.
Lymphoblastoid cell lines maintained in RPMI 1640 with fetal bovine serum were washed
with serum-free RPMI and resuspended in HB 101 medium. After 7-15 days’ incubation
in HB 101 medium, the proper ABO blood groups could be determined. The H-antigen
could be also determined. Thus for proper ABO blood group typing, an antigen-free
medium like serum-free HB 101 medium, seems to be indispensable.

B2. Assay for Blood Group Gene-Dependent Glycosyltransferases in Sera of A and B
Subgroups by Conversion of Red Cells: Tamiko NAKAJIMA, Shin YAZAWA,
Tadahisa KOGURE and Ken Farukawa (Dept. Legal Med., Sch. Med., Gunma
Univ., Maebashi)

Standard incubation mixtures used for the enzymatic conversion of group O red cells to
A or B cells are composed of serum 50 ul, nucleotide sugar 32.5 nmol, MnCl, 0.5 umol,
cacodylate buffer 34 ul and packed red cells 10 ul in total volume 120 ul. The mixtures
were incubated for 14 hr at 37°C. The incorporation of a-N-acetylgalactosamine residues
on group O saline red cells using group A, serum as enzyme source gives the cells a very
poor A specificity which is difficult to observe by agglutination reaction with human anti-
A. Group O papain treated red cells which incubated with UDP-N-acetylgalactosamine
and serum from A subgroup individuals were found to agglutinate with rabbit anti-A im-
mune serum. The agglutination titers of converted red cells by Ay, Aint, A; and A, sera
were 1 : 16,384, 1 : 256-2,048, 1 : 64-256 and 1 : 2, respectively, with the rabbit anti-A. At
the presence of UDP-galactose and serum of By or A;B; individuals conversion of group
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O red cells to B cell was detected by the agglutination with sheep anti-B immune serum.
The conversion to group A active cells by the treatment of group O saline and papain
treated red cells with UDP-N-acetylgalactosamine and group B serum indicate that group
B serum has a-N-acetylgalactosaminyltransferase activity. The correct pH of variety of
incubation mixtures was measured by micro-electrode pH meter and pH optimum of en-
zymes was determined. The A, transferase has a pH optimum at about pH 7.1, while the
A, transferase has about pH 7.5. The results indicate that the weak A and B transferase
activities can be detected using papain treated O red cells as acceptor and by the aggluti-

nation with immune antisera which contain IgG rich antibodies.

B3. Absorption and Elution of Lewis Blood Group Substances on Erythrocytes: Ken
FURUKAWA, Tadahisa, KOGURE, Tamiko NAKAJIMA and Shin YAZAWA
(Dept. Legal Med., Sch. Med., Gunma Univ., Maebashi)

Incidences of groups Le(a+b—), Le(a—b+) and Le(a—b-) among 1,053 nonpregnants
were 22.8%,, 70.8% and 6.4 %, respectively, whereas those among 1,072 pregnant women
were 0.3%;, 54.6% and 25.19; respectively. The significant increase of incidence of group
Le(a—b—) and the decrease of incidence of group Le(a—b+ ) among pregnant women were
demonstrated. Lewis active glycolipid was eluted from erythrocytes after the iﬁcubation
with pH 5.0 buffered saline. The supernatant of hemolyzed erythrocytes had stronger Lewis
activity than the erythrocyte ghost. Lewis active glycolipid which was extracted from
erythrocytes and plasma, and was fractionated by silicic acid column chromatography
showed slower mobility on thin layer chromatography than those from erythrocytes ob-
tained by the elution at pH 5.0 and from plasma glycolipid treated at pH 5.0. The Lewis
active glycolipid extracted from erythrocytes and plasma may be complex of glycolipid and
lipid or glycolipid and protein. The conversion of erythrocytes of group Le{a—b-) into
groups Le(a+b—) and Le(a— b+) was demonstrated by incubation of erythrocytes with the
Lewis active glycolipid, while the transformation did not occur by incubation of erythrocytes
with intact plasma from group Le(a—b—) and Le(a—b+). Absorption of the Lewis active
glycolipid on red cells was inhibited in the presence of lipoprotein of plasma.

B4. Polymorphism of Aldehyde Dehydrogenase: Immunological Detection of the Iso-
zymes: Shoji HARADA, (Inst. Community Med., Univ. Tsukuba, Ibaraki) Kaoru
SAGISAKA (Dept. Legal Med., Gifu Univ., Gufu) and Toshiyuki KUDO (Dept.
Legal Med., Tohoku Univ,, Sendai)

Two major isozymes (I and II) of aldehyde dehydrogenase (ALDH) were found in
human liver. We have recently found that ALDH-I was missing in Japanese and other
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Mongoloid population and that the deficiency of ALDH-I is responsible for alcohol sen-
sitivity associated with facial flushing commonly observed in Oriental peoples (Harada
et al,, 1980; 1981). We have now studied on the immonological method for detection of
ALDYH isozyme. ALDH-I and -IT were isolated from human liver extract according to
the method described by Hempel e al. (1982). Specific rabbit antisera against human
ALDH-I and -II were prepared. The protein band possessing no enzymatic activity
(ALDH-I deficiency) could be detected using antigen-antibody crossed immunoelectropho-
resis. Thus, immunological technique used in the present study could be applied to iden-
tify the heterozygote phenotype of ALDH-I (normal/deficient). We have investigated the
phenotypic distribution of ALDH-I in the districts of Gifu and Sendai. Gene frequency
of Gifu and Sendai were 0.76 and 0.49, respectively. These result reflected the difference
of alcohol consumption per year in two cities. Higher frequency of ALDH-I deficiency

might give the influence to alcohol consumption due to biological sensitivity.

B5. Molecular Abnormality of an Inactive Aldehyde Dehbydrogenase Variant Com-
monyl Found in Orientals: Michihara IKAWA (Dept. Biochem. Genet., Med. Res.
Inst., Tokyo Med. Dent. Univ., Tokyo) and Akira YOSHIDA (Dept. Biochem.
Genet., City of Hope Natl. Med. Cent., California)

Usual human livers contain two major aldehyde dehydrogenase isozymes, cvtosolic
ALDH; component and mitochondrial ALDH, component, while human livers with
atypical phenotype have only ALDH, isozyme and arc missing ALDH, isozyme. We
previously demonstrated that atypical livers contained an enzymatically inactive but im-
munologically cross-reactive material (CRM), of which molecular weight and amino acid
from composition were identical to the ALDH,. The enzymatically active ALDH, obtained
a usual liver and CRM obtained from an atypical liver were reduced, S-carboxymethylated,
and digested by trypsin. Peptide mapping on a paper and separation of their digests by
high performance reverse phase chromatography revealed that the ALDH, contained a
peptide sequence of -Glu-Leu-Gly-Glu-Ala-Gly-Leu-GIn-Ala-Asn-Val-Gln-Val-Lys- and
that Gln adjacent to Lys substituted by Lys in CRM. It is concluded that a point muta-
tion occurred in the human ALDH, locus produced the Gin-Lys substitution and enzyme
inactivation.
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B6. Modified Protein Staining Method and a New Genetic Marker in Human Parotid
Saliva: Kiyoshi MINAGUCHI and Kazuo SUZUKI (Dept. Forensic Odontol.,
Tokyo Dent. Coll., Chiba)

Genetic polymorphism of the Pmo (parotid modified staining) protein is detected by
acid polyacrylamide gel electrophoresis and the modified staining method of Sung and
Smithies. The protein migrates cathodally and somewhat faster than the Psl protein.
The protein is either present (Pmo+) or absent (Pmo—) in parotid saliva. Family studies
including 24 families and 57 offsprings were done to test the genetic hypothesis. The
inheritance is assumed to be controlled by a dominant allele at an autosomal locus. For
randomly collected salivas from a Japanese population, the gene frequencies are Pmo™
=0.26 and Pmo~=0.74 (N=202). In tests of association with other salivary polymorphic
phenotypes in randomly collected salivas from the Japanese, Pmo is strongly associated
with Ps (x?=12.721, 0.001 > p), and to a lesser degree with PmF (3?=5.985, 0.02>p>0.01),
PmS (x*=35.519, 0.02>p>0.01), Pr (42=5.921, 0.10>p>0.05), and Pa (*=5.044, 0.05>
p>0.02). The isoelectric point of the Pmo protein is in excess of 8.58 and the estimated
molecular weight is 32,000. The biochemical characteristics and the results of the asso-
ciation studies suggest that the Pmo protein is one of the basic proline-rich proteins in
human parotid saliva.

B7. Classification of a,-HS-Glycoprotein (a,HS) Types by Isoelectric Focusing: Kazuo
UMETSU, Noriaki IKEDA, Seiichi KASHIMURA and Tsuneo SUZUKI (Dept.
Forensic Med., Yamagata Univ. Sch. Med., Yamagata)

Polymorphism of the a,-HS-glycoprotein (¢,HS) was investigated in Japanese. A sample
of 1,100 sera from unrelated individuals from Northern Japan was analyzed by isoelectric
focusing (pH 4-5) on polyacrylamide gels and immunofixation. Three common types,
adS 1-1, 2-1 and 2-2 were differentiated. The frequencies of the a,HS alleles in our
sample were found to be o,HS!=0.726 and ¢,HS?*=0.274. Analysis of 34 parents with
53 children did not show any deviations from the expected mode of inheritance. From
the result, a,HS is found to be a useful genetic marker for human genetics, forensic science,

and anthropologic research.
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B8. Quantitative Studies in Genetic Types of Human Red Cell Esterase D (I): Itsuro
NISHIGAKI, Tohru YITOH (Dept. Genet., Inst. Develop. Res., Aichi Pref.
Colony) and Nobuski OGASAWARA (Dept. Biochem., Inst. Develop. Res.,
Aichi Pref. Colony, Kasugai)

We recently pointed out that the mean values of red cell esterase D (EsD) activity varied
significantly among the phenotypes. An approximate ratio 7 : 5 : 3 has been shown in
individuals of EsD 1, EsD 2-1 and EsD 2 types, suggesting that the isoenzyme product of
EsD? has catalytic activity 2.0-2.5 times higher than that of EsD?. For further confirma-
tions of such a quantitative variation, more blood samples of not only healthy individuals
but also those with anemic state were investigated. Analysis in 804 healthy adults with
common phenotypes showed almost the same distribution as previously reported (4nn.
Hum. Genet. 47: 187, 1983). While, a certain relationship between EsD activity and Hb
content was observed in individuals with anemic state. In a range below 11.7 g/dl of Hb
or 28 yy of M.C.H. its relation was linear, with a correlation coefficient (r) —0.799. This
factor due to hemoglobin was, however, eliminated by expressing EsD activity with units
per cells. This suggests that activity values of EsD expressed with the unit per cells should
be used in analyzing individuals with anemia. By means of concomitant isoelectric focus-
ing studies, some individuals with a rare allele (EsD7) were found. Their enzyme activity
was shown to be extremely lower, comparing with those of common phenotypes (EsD/
EsD?=3.5; EsD?/EsD"=1.5). EsD activity in leukocytes and fibroblasts was additionally
investigated. In both tissues there seemed to be not so large difference among phenotypes
as seen in erythrocytes.

B9. The Distribution of Gc Subtypes in the Philippines: Keiichi OMOTO (Dept.
Anthropol., Univ. Tokyo, Tokyo) and Shogo MISAWA (Dept. Legal. Med.,
Univ. Tsukuba, Ibaraki)

Gc subtypes were determined on a total of 1,646 serum samples obtained in the Philip-
pines from 6 aboriginal Negrito populations (Aeta, Agta, Dumagat, Ati, Batak, Mamanwa),
2 slash-and-burn agriculturist populations of Mongoloid origin (Ifugac and Manobo) and
2 lowlander Filipino populations (Tagalog and Visayan). The frequenceis of alleles Ge*1F
and Gc*1S vary considerably, but on the whole the frequency of the former is higher than
that of the latter. In this respect, the Negrito populations resemble the Mongoloid popu-
lations of East Asia. The frequency of Gc*2 is relatively low in the Negrito populations
particularly in the groups of northern Luzon. However, this frequency appears to be
higher in the southern populations such as the Mamanwa (Negrito) and the Manobo
(Mongoloid). The variant Ge*1N (Ge*1A3) which has been known to be the marker al-
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lele of the Negrito group shows an interesting distribution: the highest frequency was
found in the Aeta of west-central Luzon (0.1227 +0.0004) and it occurs also in the Batak
of Palawan in considerable frequency (0.0294 +0.0017), suggesting the common origin of
the two Negrito groups. Furthermore, it was found sporadically in the Ifugac of northern
Luzon, Tagalog of Manila and Visayan of Negros Island, suggesting gene flow from the
aboriginal Negrito groups. It was not found in the Mamanwa and other populations of
the eastern part of the Philippines examined, indicating that this variant was confined in
the Negrito groups of western part of the Philippines. This finding is consistent with the
hypothesis that the Mamanwa belongs to the Protomalay racial groups rather than the

Negritos.

B10. Cloning of Human mtDNA and Its Sequence Variation: Shinji HHARTHHARA,
Masanori TAIRA, Katsuyuki YAGINUMA, Midori KOBAYASHI (Cancer Inst.),
Keiichi OMOTO (Dept. Anthropol., Univ. Tokyo, Tokyo) and Katsuro KOIKE
(Cancer Inst., Tokyo)

In order to study on variation of mitochondrial DNA (mtDNA), we purified mtDNA
from placenta of 5 Japanese (H1, H2, H3, H4, H5) and cloned restriction fragments from
each individual in pBR322,

Firstly, we cloned 5 different DNA fragments from one sample (H4). They are 4.1 kb
and 3.0 kb EcoRI/Sstl fragments, 0.93 kb EcoRY/HindIII fragment, 1.1 kb EcoRI.C frag-
ment and 3.4 kb HindIll/Sst1 fragment. Within those, a 3.4 kb Hind1Il/Sst1 fragment
contains genes for cytochrome ¢ oxidase subunit I, II, HI, ATPase 6 and so on, s0 we
cloned a corresponding mtDNA fragment from other three samples (H1, H3, HS5) in a
similar way to detect variation in this genome region. Then, we analyzed cleavage sites in
the cloned fragments with 11 restriction enzymes (Hhal, BstNI, Accl, Hinf1, Rsal, Sau3A,
Taqgl, Alul, Hphl, Mboll, Haelll). In addition to common cleavage sites, one extra Hhal
site or Alul was detected in the sample H4 or HI, respectively. These two cleavage sites
are located in the cytochrome ¢ oxidase subunit II and have not been reported previously.
Based on the restriction maps, nucleotide sequence of this coding region of H1, H3 or H4
was determined. The obtained sequence is identical for different samples except that the
point mutation created by A to G or T to C transition detected at the site 7,828 or 8,029
of Anderson’s sequence in the H4 or H1 genome, respectively, According to the genetic
code, these base substitution that distinguish Hhal or Alul restriction maps occurs at the
third base of codon. Therefore two different genotypes within Japanese is caused by a

neutral or silent mutation.
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B1l. Hemoglobinopathy Survey in the Kobe District (II): Shunichi SHIMASAKI,
Iwao TUCHI, Kazuo HIDAKA (Dept. Biochem., Kawasaki Med. Sch., Kura-
shiki) and Wataru MIZUTA (Kobe Municipal Cent. Hosp., Kobe)

Thirteen hemoglobin variants from a total of 36,320 specimens were detected for the
past 3 years by the hemoglobinopathy survey in Kobe district. Three variants of them
have been reported previously by us as Hb Ube 2 (a68 Asn— Asp), Hb Syracuse (5143
His—Pro) and Hb Suma (all Lys— Asn). In this meeting, we report four further
variants which were identified as Hb Nunobiki (¢141 Arg— Cys: 1 case), Hb G Coushatta
(822 Glu— Ala: 1 case) and Hb Ube 2 (a68 Asn— Asp: 2 cases). Hb Nunobiki which
is a new variant is characterized by a high oxygen affinity and decreased alkaline Bohr
effect, 2,3-DPG effect and Hill’s constant n. The structural alteration in Hb Nunobiki
seems to cause difficulty in the T structure formation, thereby causing a high oxygen affinity,
because Arg residue at carboxy terminal of « chain is thought to play an important role for
the formation of T structure. Hb G Coushatta showed the same functional characters
(normal oxygen affinity, normal clinical findings and not particular hematological nature) as
previously detected instances in Chinese, Koreans, North American Indians and Japanese.
Hb Ube 2 has been thought to be sporadically distributed only among Japanese. One
of three Hb Ube 2 carriers detected in this study, however, was a Korean. This is the
first case detected in Korean. Frequency of abnormal hemoglobin detected in Kobe
district was 1/2,800 indicating similar values to those of other districts in Japan (1/2,700-
1/4,000).

B12. Frequency of Thermostability Variants of Erythrocyte Enzymes: Chiyoke SA-
TOH, Hideo OHMINE, Akiko MIURA, Hircko ARAKAWA, Chiemi UENO,
Mikio FUJITA and Kazuaki GORIKI (RERF, Hiroshima)

For evaluation of the genetic effects of A-bomb radiation at the protein level, the pro-
teins in blood of children born to proximally exposed A-bomb survivors and those born
to distally exposed survivors (controls) were examined for variants which show abnormality
in mobility of starch gel electrophoresis, enzyme activity or thermostability. When vari-
ants were detected, the tests were conducted on the parents to ascertain whether the variants
were due to fresh mutation or was inherited. This report will describe the thermostability
of seven erythrocyte enzymes in approximately 1,000 children of Hiroshima. A 1 :20
diluted hemolysate was prepared according to the method recommended by ICSH using
red cells preserved in liquid nitrogen and heated at 50°C for 20 and 30 min (AK]1), at
52.5°C for 20 and 30 min (PGK, GPI, PK, 6PGD), and at 60°C for 10 and 20 min (GOT]1,
LDH). The residual activity after heating was expressed by percentage against activity
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in non-treated hemolysate, and the mean value and standard deviation (SD) of residual
activity of each enzyme were calculated for each of the heating condition. The number
of tests varied according to the enzyme from a minimum of 399 (AK1) up to a maximum
of 1,383 (GPI) for a total of 5,930. Nine individuals showed the genetic abnormality in
thermostability confirmed by family studies with the initial and the newly obtained samples:
those with a residual activity of 2.5 SD less than the mean value were 3 out of 1,383 cases
in GPI, 3 out of 461 cases in PGK, 1 out of 1,037 cases in 6PGD and 1 out of 399 cases
in AKI, and 1 out of 627 cases in LDH showed residual activity of 2.5 SD more than the
mean value. Frequency of variants varied from enzyme to enzyme with a mean of
2.4/1,000, which was the same as that of low activity variants (2.4/1,000) and electropho-
retic variants (2.3/1,000).

B13. Isolation and Partial Characterization of the Three Major Homozygous Group-
Specific Components from Human Plasma: Toyohito HARA, Shigenori ITO and
Hideo MATSUMOTOQ (Dept. Legal Med., Osaka Med. Sch., Takatsuki)

Group-specific component (Gc¢) homozygous protein was isolated with good yield and
the separation of the two components (ancdal and cathodal) of GelF and of GelS protein
was achieved. The isolation procedures were as follows: ammonium sulfate fractionation,
Blue Sepharose CL-6B affinity chromatography, first DEAE-Sepharose CL-6B chromato-
graphy (pH 8.8), second DEAE-Sepharose CL-6B chromatography (pH 6.2), and gel
filtration on Sephadex G-75 superfine. The separation of the anodal and cathodal com-
ponent of GclF and of GelS was achieved in the second step of DEAE-Sepharose CL-6B
chromatography using a narrow column, instead of column isoelectric focusing technique
which has been used previously. Each purified protein was shown to consist of a single
polypeptide chain of molecular weight 49,000 and to have leucine as the amino-terminus.
The amino acid composition of these Gc proteins were analyzed and distinct differences
were found among three homozygous Ge types, GelF, GelS and Ge2.

Bi4. Amino Acid Sequence and Evolution of Human Immunogiobulin D: Tomotaka
SHINODA, Fuyuki KAMETANI and Tatsunori TAKAYASU (Dept. Chem.,
Tokyo Metrop. Univ., Tokyo)

The complete covalent structure of a monoclonal human immunoglobulin D has been
determined by sequence analyses of the peptides and fragments obtained either by diges-
tion with trypsin, chymotrypsin, pepsin and V& protease, or by cleavage with cyanogen
bromide of the delta chain, Fd and Fc fragments which had been prepared by limited pro-
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teolysis of the whole IgD preparation NIG-65. The light chain type was lambda and it
consisted of 216 residues with two extra amino acid residues in between 27-28. The V-
region characteristic was found to be VAVI subgroup, which was a new lambda chain sub-
group. On the other hand the sequence of the C-region was essentially the same as that
of protein Ha which had been determined by the author in 1970. The delta heavy chain
consisting of 507 residues had the NH,-terminal sequence of Ala-Val-Gln-Leu-Val-Glu-
Ser-Gly-Gly-Ala-Leu-Val-, and ended with a methionine residue. The V-region covering
120 residues has the VH III subgroup specificity. The hinge region consisting of 63 resi-
dues, which is about three times as long as those of the alpha and gamma, has all the
galactosamine-containing carbohydrates of the delta chain. We have demonstrated three
sequence rules with regard to the carbohydrate binding: one of these is Val-Pro-Thr-, and
the others being Ala-X-Ala-Thr-Thr- and Ala-X-Ala-Ser-Ser-, where X may be any amino
acid including proline. We therefore designate the former as triplet rule, and the latter
as quintet rule. On the other hand, all the glucosamine-containing carbohydrates were
found in the Fc region. They located at positions Asn-348, Asn-440, and Asn-491, respec-
tively. The Fc region consisted of 226 amino acid residues and had the NH,-terminal
sequence of Thr-Pro-Glu-Cys-Pro-Ser-His-Thr-, and the C-terminal of methionine. Al-
though the Fc region of the delta chain has the common framework structure of immuno-
globulin, its sequence has many individual characteristics when its two domains are com-
pared separately with the counterpart domain of other heavy chains. Such comparison
has shown the two domains of the Fc fragment of the delta chain should be placed in an
independent phylogenic branch, and that in the course of evolution, the Cd-gene diverged
early from other immunoglobulin gene families. It has also speculated that the primodial
domain gene may have coded for a unit about the size of a half domain. Based on this
observation together with the sequence comparisons, a possible genetic mechanism is

proposed for the origin and evolution of the genes for immunoglobulin domains.

B15. A New Immunoglobulin Marker of Human Lambda Light Chain: Tomotaka
SHINODA, Fuyuki KAMETANI, Kazunori YOSHIMURA (Dept. Chem., Tokyo
Metrop. Univ., Tokyo) and Takashi ISOBE (Dept. Med., Kobe Univ., Kobe)

During the course of sequence analyses on 16 human lambda chains, one specimen
(NIG-68) was found to have amino acid substitutions which have not previously been
reported for the constant region of the lambda light chain. The specimen, purified from
the urine of a patient with multiple myeloma associated with Fanconi syndrome, was di-
gested with trypsin and V8 protease after the complete reduction and aminoethylation.
The peptides following the purification by reverse phase HPLC were sequenced by com-
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bination of manual Edman degradation and direct identification of PTH-amino acids by
HPLC in the conventional buffer system. NIG-68 consisted of 212 residues with the
NH,-terminal sequence of Tyr-Asp-Leu-Thr-Gln-Ala-Pro-Ser-Leu-Ser- which is charac-
teristic of the VALY subgroup. It had rare amino acid replacements in the constant region:
an arginine instead of lysine at position 130 and a leucine for glutamine at position 195.
Since the variation is unreported one for human lambda light chain, it is tentatively des-
ignated as “Is” marker. Although the sequence for the marker is established, its bio-
logical significances are not understood at present. Whether or not it is allotype is also

remained to be clarified.

B16. Interspecies Cross-Reactivity of Monoclonal Anti-MB1 Antibodies: Kazumasa
OGASAWARA, Masanori KASAHARA, Tsuguyo OKUYAMA, Hiroshi KUNI-
KANE, Yuichiro FUKAZAWA, Akemi WAKISAKA, Yuko KIKUCHI and Miki
AIZAWA (Dept. Pathol., Hokkaido Univ. Sch. Med., Sapporo)

The major histocompatibility complex (MHC) is a cluster of loci occupying a single
chromosome area, the products of which are involved in various important immunological
phenomena. One of the most interesting characteristics of MHC is that antibodies raised
against monomorphic or polymorphic determinants of class I and class II antigens show
alloreactive cross-reaction across the species barrier. However, it has not been reported
that antibodies raised against polymorphic determinants of human class I antigens detect
polymorphic determinants of class IT antigens in other species. The present study demon-
strates that the four monoclonal antibodies HU-10, HU-11, HU-32 and HU-33 specific
for two distinct polymorphic determinants of human class II antigens cross-react with rat
B-cells carrying a polymorphic determinant Ba-2.6. To our knowledge, this is the first
report showing that xenoimmune antibodies raised against polymorphic determinants of
human class II antigens are able to recognize polymorphic determinants of class II antigens
in other species. This phenomenon demonstrating the sharing of polymorphic determi-
nants of class II antigens between humans and rats appears to be explained most easily
by the single locus-old alleles hypothesis proposed by Klein and co-workers.

B17. Study of Genetic Variation among the Japanese (in Hiroshima and Nagasaki)
Using Two-Dimensional Polyacrylamide Gel Electrophoresis (2D-PAGE). L
Differences of Genetic Variation in Plasma Proteins between the Populations:
Nerio TAKAHASHI, Jun-ichi ASAKAWA, Mikio FUJITA, Chiyckoe SATOH
(RERF, Hiroshima) and Ryuji HAZAMA (RERF, Nagasaki)

Genetic variations of plasma proteins in the Japanese (Hiroshima, Nagasaki) were studied
using 2D-PAGE. Plasma samples were obtained from 98 families of the subjects in the
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ongoing biochemical genetics study of Radiation Effects Research Foundation. Electro-
phoresis was performed by a modification of the method of Anderson et al. Peptides
were first stained by Coomassie blue and then by the silver staining method of Sammons
et al. Of the numerous peptides detected, 23 (12 from Coomassie blue staining and 11
from silver staining) were scored for genetic variations. Genetic variants were detected
for 8 peptides (6 from Coomassie blue staining and 2 from silver staining). This paper
describes genetic variants of apolipoprotein E (Apo E) and D-035 (an unidentified peptide)
detected by silver staining. For D-05, variants with higher isoelectric point and those
with higher molecular weight than the normal type were found in the Japanese population,
but the latter have not been observed in both Amerindians' and Caucasians®. For Apo
E, three isopeptides (Apo E I, Apo E IIT and Apo E 1V) have been found in the Japanese
as well as in the Caucasian population, while Apo E II has not been observed in the Am-
erindian population. These results suggest that variant types and their frequency differ
among populations.

1) Asakawa, J. et al.: Electrophoresis, in press.
2) Neel, J.V. et al.: Methods and Applications of Two-Dimensional Gel Electrophoresis of Proteins,
Cellis, J.E., ed., Academic Press, New York, in press.

B18. Study of Genetic Variation among the Japanese (in Hiroshima and Nagasaki)
Using Two-Dimensional Polyacrylamide Gel Electrophoresis (2D-PAGE). II.
Genetic Variants in Plasma Protein Detected by Coomassie Blue Staining: Jun-
ichi ASAKAWA, Norio TAKAHASHI, Mikio FUJITA, Chiyoke SATOH (RERF,
Hiroshima) and Ryuji HAZAMA (RERF, Nagasaki)

Using 2D-PAGE with Coomassie blue staining, a total of 12 peptides were evaluated
for genetic variation and variants were detected in 6 peptides, that is, hemopexin (Hpx),
transferrin (Tf), Ge-globulin (Gce), prealbumin, and unidentified peptide B-03 and C-11.
Family studies confirmed that all variants are inherited traits. Hpx is polymorphic in the
Japanese. The variant has same molecular weight, but anodal migration results in doublet
spots. Tf B and Tf D variants were detected in Tf and the variant with a higher isoelectric
point (pl) was detected in prealbumin. The Gc variant has higher molecular weight than
Ge-1, but is not separable from it by focusing. All of these variants were identified by
commercially available antiserum. The B-03 variant with a higher pI occur in lower fre-
quency than found earlier in Caucasoides. We identified C-11 as apolipoprotein A-IV
(apo A-IV) by rabbit antiserum against human apo A-IV (This antiserum was kind gift
from Dr. S. Koga, Kyushu Univ.). Genetic variants of apo A-IV with a higher pI were
reported by Tracy et al.* and Neel e al. using 2D-PAGE, and by Utermann ef al.? and
Menzel et al? using both 1D and 2D-PAGE. On the other hand, we found 3 variants
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of apo A-IV with a lower pl in 98 Japanese, and Asakawa et al. reported 7 variants with
a lower pl in 105 Amerindian.

1) Tracy, R.P. et al. 1982. Clin. Chem. 28: 890-899.
2) Utermann, G. et al. 1982. J. Biol. Chem. 257: 501-507.
3) Menzel, H.J. et al. 1982. Hum. Genet. 62: 349-352,

B19. How Many Traits Are Necessary for Determining the Genetic Distance: Tsutomu
MIYASHITA and Koji OHKURA (Dept. Hum. Genet., Med. Res. Inst., Tokyo
Med. Dent. Univ., Tokyo)

The number and the kind of genetic markers are very important in determining
genetic distance between populations. To reveal minimal number of markers and ade-
quate sort of makers, we used such four populations as Japanese, Korean, Iranian and
English. When the distances between each two populations are measured by the gene
frequencies on 14 markers (ABO, MN, Ss, Rh-C ¢, E ¢, P, Duffy, Diego, Kidd, Kell, PGM,
Hp, Gc and Catalase), the distances are estimated as follows: Iran-England (0.118), Iran-
Japan (0.270), Iran-Korea (0.307), England-Japan (0.307), England-Korea (0.334). 1If one
marker is omitted from these 14 markers, in any case the value of distances and alignment
order are not changed. However, if the number of markers is reduced to 9 from 14, the
alignment orders are almost same, but the distances become different in each combination
of markers. Although the alignment orders are not much changed, the deviation of
distances between the populations become larger according to reduction of number of
markers. From these observations, it is concluded that the number of markers should be
more than 9, and at least ABO, MN, Ss, and all subtypes of Rh should be included. The
genetic distance was analysed by the method of Cavalli-Sforza and Edwards. For the data
on gene frequency in Iran, Japan and Korea ours were used (1960s-1980) and for those in
England, we used the tables of Mourant and Kopec (1976).

B20. BARICHITZEXERBEROHBHS T : REF— (BEW - #fR). Geogra-
phical Variations in Inborn Errors of Metabolism in Japan: Norikazu YASUDA
(Div. Genet., Natl. Inst. Radiological Sci., Chiba)

BEAFD 52 £ X BB SR ARERHRESHREZRERE (EEE) 0B, Lo%, HAE
TR 2 EREESEEREROMENSFEZHEH L. BEMRETO -t EL bh3IEM 54 4
ELBED 3 R0 BEBEUT 4,708,874 C, 0 94% e AF Y VIE, 7 ==—1Ar  VIRE,
HT 7 b —ALE, wevrsvRE, TooBEELZ), Thih 621, 72, 61, 31 AOBEN
FEant., chit 100 GHEMED, eAFYVIIET 140, 7 ==—1r » VIRET 16, 77
7 P —AMEET 14, hEevAsVIRET 7 KM T5. SERRAORERLHRN Lickes, &
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A2 VIECE LT, ERRERIRIAOHE, mEgpFeE L, FEiwh cEVCERSRD 5
iz e RF O VIIENHASETRICREE LTV 5 W 3 EFIITFENCENI L. ToMfo
BEHronT AR EAARED bht. SUHEERROMENEROERLE UCGERENELZ b3
75, 13F 30 EE (BRI 25 22 5) OB ORRBROER IRV b Tilkin\n A%, B 47
FOLEFEER (SFD, 1975) RivBRHLLE 2 AHBERALRh oo, BETHEORS
PIEEOWEES e A5 2 VIETCGREI WY, MORE CREELSELTHTHB. WKOMRE
EROWTRER L FEHL VB A o T

B21. Genetics and Prevention Program of Duchenne Muscular Dystrophy (II). Situ-
ations in the National Hospitals for Muscle Diseases: Kiyotaro KONDO, Keiko
FUJIKT and Masako TANIMURA (Dept. Neurol.,, Tokyo Metrop. Inst. Neu-
rosci., Tokyo)

A total of 1,000 beds are provided for care, rehabilitation and schooling for the patients
with Duchenne dystrophy (DMD) in 25 national hospitals throuout Japan. This excellent
care program does not include genetic counseling, however. In the previous report, we
noted that DMD is inherited X-linked recessively in more than 959 of the patient, the
rest being autosomal recessive. Incidence rate was 21.7 x 10~% among newborn males, and
mutation rate was 6.3 x 105 per locus per generation with no difference between sperms
and ova. A survey disclosed that 17.0% and 38.2% of the fathers and mothers, 2.8%;
and 3.1% of the normal brothers and sisters of patients, respectively, were examined for
carrier state. 57.6%, of the probable carriers were identified by the serum creatine phos-
phokinase activities (CPK). Among 55 expert physicians in these hospitals, 1) 65.3%
explained genetic mechanisms of DMD, 2) their majority measured CPK only when op-
portunity was available, abnormal values were not necessarily reported to the family mem-
bers, 3) 43.6%; experienced genetic counseling, mostly retrospective, 4) 16.39%, discussed
male abortion, but carried out in one case only. Unlike to the care programs, those for
genetic counseling and prevention are yet to be explored.

B22. 4L ZY L EKERERFOREFHENHIOK-BEEHREY  HEHT BH

K-RE-#F), SREFEERK-E-3 W), Al & GELEKX AR, T4

B K - B - F58). Studies on Genetic Heterogeneity of Insulin Depend-

ent Diabetes Mellitus on the Frequency Distribution of Age of Onset: T. FURUSHO

(Dept. Epidemiol., Sch. Health Sci., Kyorin Univ.), Y. KANAZAWA (3rd Dept.

Int. Med., Fac. Med. Univ. Tokyo, Tokyo), H. MARUYAMA (Dept. Pediatr.,

Tokyo Women’s Med. Coll., Tokyo) and H. YOSHIMARU (Dept. Epidemiol.,
Sch. Health Sci., Kyorin Univ., Tokyo)

Bell (1935, 1939) O FEIEER & BWERR E DBIROBIZRLIR, &< DEBRE\THEEOBERE
E3h, REFBROMIEER—LEL M COREROBEHNEB RO EGRERD— &
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EhT5. bhbhiif v ) VIRERERR (DDM) oZBEFBRISAERY AV, BEEFHRS
MERELT, BENREEROSWERAKRL. A) HMEE (1978) © IDDM OREEBATER T
%, B—oERAHORBLESEHASFORFC LB L LD, MANBEEKEN RS L,
BEERESHERET 52 IR E ., FERER L RARERCREEINEE T 5 R
BINTW3. B) HED @BEF) oBERE IDDM o&E, HI04Rs (Kf%E) o IDDM
RO 5 bOBEEREF OB T, Wihd, B—oFERSHORSCIIESGET, EEEHLT
ORFCIL X S HEE Lie. FEOHEEREMT, HELOBERCIRBLAFHT 588 &RLOEE
T, BT T8 8%, T 73R, ST O REEESRL. Coz bk, BEREROTIRLE
BYHRHBT EERBLTNS.

B23. Genetic Analysis of Keratoconus: U. TANABE, K. FUJIKI, A. KANAI, A.
OGAWA, K. NAKANO and A. NAKAJIMA (Dept. Ophthalmol., Juntendo
Univ., Tokyo)

The prevalence of keratoconus in Japan is unknown. In order to estimate it, we sur-
veyed the number of keratoconus patients in Juntendo University and other 75 institu-
tions in Japan. Of the 2,601 patients, 1,813 are male and 788 are female. 1,618 patients
were seen in Juntendo University from 1962 to June, 1983 and the others at 33 institutions
in 1982, The percentage of replies from institutions was 69%. About 259 of the patients
were born during the year of 1952 to 1956, There were 485 males and 171 females. We
adjusted the number from 485 and 171 to 530 and 192, considering the 319 of non-reply.
Then the prevalence was calculated as 12.8 x 10-% in male and 4.5 x 10-? in females. Two
families with the affected sibs of only male were found among 164 families of male propositi.
Using these family data and the prevalence of male, heritability approximated h*=79+13%
by Falconer’s method 1. According to Edwards’ model, the observed value fit in hypo-
thesis of polygene. On Newcomb’s test, the observed value was plotted on the line of
multifactorial inheritance. There were no significant effects of the birth order and the
maternal age on birth of keratoconus patients.

B24. Statistical Analysis on Mortality Rates for Amyotrophic Lateral Sclerosis in
Japan: Yoko IMAIZUMI (Inst. Population Prob., Ministry of Health and Wel-
fare, Tokyo)

The death rate of amyotrophic lateral sclerosis (ALS) was analyzed using Japanese
vital statistics for the period 1968-1978. The total number of male deaths by ALS was
142 in 1968 and 266 in 1978, The corresponding death rates per 100,000 population were
0.285 and 0.472, respectively. Similarly, the total number of female deaths by ALS was
73 in 1968 and 177 in 1978. The corresponding death rates per 100,000 population were
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0.142 and 0.304 respectively. Therefore, the ALS death rate was statistically significantly
increased with the year for both sexes. Average annual age-adjusted ALS death rates
by age, sex and marital status were computed using age-specific ALS death rates in each
marital status during the period 1969-1978. The lowest age-adjusted death rate was seen
in the married group for both sexes, whereas the highest rate for males was seen in the
widowed group and for females in the single group. Therefore, there were remarkable
differences in the ALS death rates for each sex among the four marital categories. The
geographical variations in the ALS death rate indicated that the highest death rate per
100,000 population is in Wakayama Prefecture for both sexes (1.526 for males and 0.678
for females). These rates were 2.8 times for males and 2.2 times for females as high as
the overall ALS death rate. The mean age at death for ALS gradually increased year by
year for both sexes, but the age was 12 years shorter for males and 17 years shorter for

females than that of the general population.

B25. An Epidemiologic Study on Familial Predisposition to Large Bowel Cancer,
Second Report: Motoi MURATA (Div. Epidemiol., Chiba Cancer Cent., Chiba)
and Takashi TAKAHASHI (Dept. Surg., Cancer Inst. Hosp., Tokyo)

This study was aimed to clarify clinico-epidemiological characteristics of a large bowel
cancer which might be genetically predisposed but unrelated to familial polyposis coli.
Materials were hospital records of 937 male and 689 female patients who were admitted
to the Cancer Institute Hospital, Tokyo, in 1946-1979. As was introduced in the previous
report (the 27th annual meeting of JSHG), age at surgery, site and/or multiplicity of tumor,
and polyp manifestation were compared between those cases with and without a positive
family history of large bowel cancer. Familial patients (about 6% of total patients) were
distinguished with 1) predominancy of multiple tumor, double primary cancer in other
organs or proximal colon cancer, 2) younger age at onset, and 3) slightly higher frequency
of polyp manifestation, in addition to 4) the positive family history. Although a positive
family history may not by itself imply a genetic predisposition, multiple appearance of
cancer within a family is very likely to indicate that it should be caused by some genetic
factors. Thus, further comparison was proceeded between those cases with two or more
relatives with the large bowel cancer (multiplex familial patients) and the others. Such
families were detected in 16 patients (about 1% of total), which hold about 18% of all
familial patients. This proportion is elevated rather constantly to 25-30% when other
conditions such as age less than 50 of onset, multiplicity, double primary cancer and/or
proximity of tumor site are included. Polyp manifestation showed negative effect on this
proportion. Thus those characteristics mentioned above for a familial patient could also
be applied as it is to the hereditary case.
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B26. Serum Requirements of Skin Fibroblasts from Patients with Tuberous Sclerosis:
Kousaka OHNO and Kenzo TAKESHITA (Div. Child Neurol., Inst. Neurol. Sci.,
Tottori Univ. Sch. Med., Yonago)

Serum requirements have been studied in culture fibroblasts from patients with tuberous
sclerosis (TS). The parameters consisted of 1) saturation density in 10% fetal bovine
serum (FBS), 2) that in 2% FBS, 3) ratio of saturation density in 29 FBS to that in 2%
FBS, and 4) colony-forming efficiency (CFE) in 29, FBS. Cell strains from patients with
TS (6 strains), Recklinghausen’s neurofibromatosis (NF) (4 strains), adenomatosis of the
colon and rectum (ACR) (2 strains) and a basal cell nevus syndrome (BCN) and from ap-
parently normal individuals (9 strains) were included for the present study. Skin fibro-
blasts from a patients with Lesch-Nyhan syndrome were transformed by SV40 (SVLN)
and also used for the study. The average of 3-4 independent experiments for each strain
was calculated in each parameter. Comparing 6 TS strains, 4 NF strains, or 2 ACR
strains with 9 normal strains using #-test, there were no difference in these four parameters.
However the SVLN strain had significantly lower serum requirements in all parameters
compared to the average values of normal control strains, and a TS strain, a NF strain and
a BCN strain had lower serum requirements in terms of saturation density ratio (2 %/10%)
and CFE in 2% FBS. Our results show that fibroblasts from patients with TS, NF and
ACR can not distinguish from those from normal donors by these parameters. Three
strains from patients with different disorders showed slightly lower serum requirements.
The reasons remain obscure, however, the ability to proliferate in low serum of these
strains is obviously less than that of the SV40 transformed strain.

B27. Comparative Analysis of Methotrexate-Synchronized (MTX) and Non-Synchro-
nized (Cont) Culture Techniques in Bone Marrows of Patients with Hematologic
Disease: Takafumi TOMIYASU, Michiko OKADA, Kura KUBOTA and Yo-
shiko NOMURA (Chromosome Lab., Shiseikai Dai-ni Hosp., Tokyo)

MTX and cont culture techniques were compared on the proportions of chromosomally
abnormal and normal cells (or cells with Ph? translocation as sole chromosomal abnor-
mality and cells with additional abnormality) in bone marrows of 9 patients with hema-
tologic disease. Three patients with acute non-lymphocytic leukemia (ANLL) demon-
strated the significant differences in the cell proportions between the 2 cultures. In the
1-day cultures from the Ist patient, abnormal cells were less frequently observed in the
MTX culture. In the 2-, or 3-day cultures, the MTX culture yielded a higher proportion
of abnormal cells than in the cont culture in the 2nd patient, or disclosed in the 3rd patient
a clonal chromosomal abnormality that was not detected in the cont culture. The three
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patients had leukemic blasts below 509 in their bone marrows. We previously experi-
enced 3 cases (1 published and the others in press) showing the findings similar to those
of the present 1st patient, and they also had blasts below 50% in their marrows. Our
findings obtained from the present and the previous data suggest that the MTX culture
technique with 1-day cultivation is efficient to detect both normal and abnormal meta-
phases, especially in patients with blasts below 509 in their bone marrows.

B28. Chromosome Translocations in the Genesis of Leukemias: The Importance of
Both 15 and 17 Chromosemes in Acute Promyelocytic Leukemia: Takaaki ISHI-
HARA and Masako MINAMIHISAMATSU (Dept. Radiatr, Hazards, Natl. Inst.
Radiol. Sci., Chiba)

With regard to some specific chromosome translocations such as t(9;22), t(8;21), t(15;17),
and t(8;14) which characterize respective leukemias and malignant lymphomas, it seems to be
an important problem to solve whether both chromosomes involved in each translocation
are vital to the genesis of the respective disease or either one. of them may bring about
the effect, and whether a translocation involving only specific break points produces a
specific effect or not. We would like to report here our results of the chromosome anal-
ysis in acute promyelocytic leukemia (APL) which may shed some light on the problem.
Whereas the translocation t(15;17) has been known to be characterizing APL, a case of
suspected APL with a variant translocation involving No. 15 but not No. 17, t(9;15)(q13;
q22), was found in our laboratory. On the other hand, two cases of APL with variant
translocations involving No. 17 but not No. 15 were reported by Yamada, et al. (Cancer
Genet. Cyfogenet., 9, 1983). The presence of these two opposite types of variant trans-
locations seems to indicate that genetic factors related to the genesis of APL may lie in
both No. 15 and No. 17. Of course, the optimal condition for the pathogenesis of APL
should be the combination of the two as indicated by the fact that the 15;17 translocation
had been found in the majority, but variant translocations involving either No. 15 or No.
17 alone may possibly lead to the development of the disease.

B29. Cytogenetic Studies in Myelodysplastic Syndrome: Masafumi TANIWAKI,
Kazuhiro NISHIDA, Taira MAEKAWA, Junichi EDAGAWA, Yoshiaki SONO-
DA, Shinichi MISAWA, Tatszo ABE and Tatsuro TAKINO (Dept. Med., Kyoto
Pref. Univ. Med., Kyoto)

The chromosomes of bone marrow cells from 24 patients with myelodysplastic syndrome
(MDS) were identified with the various banding techniques including new banding methods

using base specific antibiotics and fluorochrome, such as actinomycin D, distamycin A,
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and DAPI (4-6-diaminido-2-phenylindole). MDS was subclassified into the 6 categolies
according to the FAB classification: RA (3 cases), RA with ring sideroblasts (1 case),
RAEB (9 cases), RAEB in transformation (6 cases), CMML (1 case), and the unclassified
cases (3 case). Seventeen cases of them (71 %) showed various chromosome abnormalities.
Tt became evident that the structural rearrangements frequently involved the short arm
of No. 2, the long arm of No. 5 and 6, and the whole arm of No. 1. No cases with the
8/21 an 15/17 translocation, commonly known as the specific chromosome abnormalities
in acute nonlymphocytic leukemia, were found in our series. The segment q25-26 of
chromosome 6 was involved in all cases with 6g abnormality. In recent years, 5q— and
7q— have been suggested as the specific chromosome abnormalities for preleukemic states.
Our studies presented here suggested that the abnormalities of 2p and 6q were also prob-
ably specific for MDS. To confirm our hypothesis, however, further cytogenetic studies
in MDS and/or preleukemic states will be recommended.

B30. The Heritability of Liability to Cancer, Estimated by Case-Control Studies:
Naoyuki OKAMOTO and Mineo WATANABE (Dept. Hyg., Tottori Univ. Sch.
Med., Yonago)

In Yenago City, Tottori Prefecture, Japan, 551 death certificates of which the diagnosis
were epitherial malignant neoplasm (International Classification of Disease (ICD), 8th re-
vision, Code No. 151, 152, 153, 154, 162), were examined for six years from January 1, 1974
to December 31, 1979. 174 patients of them were selected as case propositi and 174 intact
inhabitants who matched with sex, age and residence area were set up as control propositi.
Then the 174 matched pair samples were interviewed and analyzed for cancer onset of rela-
tives. The total incidence in parents, sibs and offsprings were 7.1 % (100/1,407) for relatives
of cases and 3.2% (45/1,416) for relatives of controls. The value of heritability (h%, with
its standard error (SE), has been estimated as 33+7% using the Method 2 of Falconer
(1965). As it has been observed usually that the incidence of malignant neoplasm has
been varied by sex, so each sexes of propositi and relatives were treated separately. And
the four estimated values of “h2+ SE (%)’ are as follows: 29+ 12% for male-male, 20+ 139,
for male-female, 36+ 14% for female-male and 574149, for female-female. The values
of ‘h2+SE (%) among relatives of case propositi with cancer of stomach, intestines and
lung were 31+ 8%, 46+ 13% and 31+10%, respectively. It is shown in this study that the
value of heritability among relatives of the female propositi is higher than those of the male
and the value of heritability among relatives of propositi with malignant neoplasm of in-

testines is also higher than the other samples.
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B3l. #EMERFEMEOCRRHECHSKIFHEBO®RT ik = EIEE
W), EREE HEERRE - BB, Sporadic Retinoblastoma: Lack of Seasonal
Variation in the Births of Patients: Ei MATSUNAGA (Natl. Inst. Genet.,

Mishima) and Kensei MINODA (Tokyo Metrop. Yoiku-In Hosp., Tokyo)

MR EE R) © 959 mERECRHEE L, MR R IITNTEECEET S, FRER D
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675, WHEG] 306) DERMFEFOHEALE LS Lic. MRE, AnEEFty BRHASFT X
S THRELLEbOR AV, ZoER, FBA - mRAOHE ARREELRHEHO LT LM
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B32, A Study of the Genetic Effects of Occupational Exposure to Mustard Gas (ID:
Hideo OHMINE, Mikio FUJITA, Kazuaki GORIKI, Jumichi ASAKAWA,
Chiyoko SATOH (RERF, Hiroshima), Michioc YAMAKIDO and Yukio NISHI-
MOTO (Sec. Dept. Intern. Med., Hiroshima Univ., Hiroshima)

It has already been reported that former workers of the Ohkunojima mustard gas factory
in Takehara City, Hiroshima Prefecture, were exposed to relatively high concentrations of
such mutagens as sulphur-mustard gas, and that the cancer incidence among the workers
was significantly high. We have been investigating the potential genetic effects of this
gas at the protein level. In this report, presented are the results of erythrocyte enzyme
activity measurement for variants demonstrating abnormalities in activity in 620 children
born to the workers during employment and after termination. Using red cells preserved
in liquid nitrogen, a 1 : 20 diluted hemolysate was prepared by the ICSH method. Ac-
tivity of 9 different erythrocyte enzymes (TPI, PGK, AK1, LDH, GPI, PK, 6PGD, G6PD,
HK) were determined by the method of Satoh ef af. (1983)' and the mean value and the
standard deviation (SD) were calculated. The number of tests varied by enzyme from
204 (HX) up to 620 (LDH and 6PGD), and the total number of tests performed was 4,336.
Of the initial and newly collected blood samples, those whose activity values were 3 SD
lower than the mean value were AK1 (1 out of 577 cases), LDH (4 out of 620) and PK
(1 out of 236 cases). The low activity variant of AK1 showed normal profile in the heat
denaturation experiment, while all 4 cases of LDH variant showed labile profiles. Study
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of the enzyme activity of the parents of 5 cases has been completed and in all 5 cases iden-
tical variants of low activity were detected in one of the parents, and thus none of these
5 variants were due to mutations. Parents of the propositus with a low activity of PK
could not be examined.

1) Satoh, C., Neel, J.V., Yamashita, A., Goriki, K., Fujita, M. and Hamilton, H.B. 1983. A4m. J.
Hum. Genet. 35: 656

B33. Sensitivity to Ethylnitresourea in Fibroblasts from Patients with Bloom’s Syn-
drome: Takayuki KURIHARA, Minoru MIYAKOSHI and Masao INOUE (Cent.
Lab., Kanazawa Med. Univ., Uchinada, Ishikawa)

Fibroblasts from patients with Bloom’s syndrome (BS) have been investigated for the
viability, sister-chromatid exchanges (SCEs) and chromosomal aberrations in N-ethyl-N-
nitrosourea (ENU)-treated cultures. When the sensitivity was compared in terms of D,
value as measured by colony forming ability, BS cells were sensitive to ENU twice as much
as normal cells, but the different sensitivity to N-methyl-N-nitrosourea (MNU) between
BS and normal cells was not observed. BS cells exhibited extremely high frequency of
ENU-induced SCEs when compared with normal cells. However, BS cells were similar
to normal cells in the induction of chromatid breaks by ENU treatment, and also in the
reduction and recovery kinetics in the rate of semi-conservative DNA synthesis after ENU
treatment. These results suggest that the probability that BS cells will remove Of-ethyl-

guanine is low as compared with normal cells.

B34. Ultraviolet Light Induced Mutation of Normal and Xeroderma Pigmentosum
Lymphoblastoid Cells: Keuichi TATSUMI, Kazuko MIYAKE (Radiat. Biol.
Cent., Kyoto Univ.), Yukari SUGAI and Hiraku TAKEBE (Dept. Exp. Radiol.,
Fac. Med., Kyoto Univ., Kyoto)

Xeroderma pigmentosum (XP) is an autosomal recessive disorder characterized by severe
photosensitivity and an increased incidence of skin cancer. Survival and mutation after
ultraviolet (UV) irradiation, measured by the use of a microtiter plating technique, were
compared between XPA3, diploid lymphoblastoid cells derived from a XP patient of com-
plement group C, and HH4, diploid lymphoblastoid cells with normal excision repair
capacity. Relative to normal cells, XPA3 cells were more sensitive to killing by virtue
of a diminished shoulder and a steeper slope in the survival curve. XPA3 lymphoblastoid
cells were also more sensitive than HH4 cells to mutation determined for 6-thioguanine
resistance and for ouabain resistance, confirming the increased UV-mutability of XP so-
matic cells which had been originally reported for fibroblasts by Maher et al.
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B35. Studies on the HLA (DR) Antigens in Neural Tube Defects: S, FUJISAWA, K.
AOKI, K. SUZUMORI and Y. YAGAMI (Dept. Obst. Gynecol., Nagoya City
Univ., Nagoya)

The T/t complex in the mouse is considered as a gene locus that would bring about
neural tube defects (NTD). This locus is found to exist near the H-2 complex, the MHC
of the mouse. Accordingly, due to similarities of the mouse’s MHC to that of human
being, it is thinkable that there exists a T/t complex near the HLA complex, especially the
DR locus. Studies on the HLA-A, B, DR and MT loci of parents of NTD and their
children with the intention of revealing the relationship between NTD and the HLA com-
plex in human being were undertaken by us. Results obtained were as follows: 1) A
significantly higher frequency of HLA-DR 5 was found in the mother of NTD as com-
pared to the controls. 2) In a significantly higher frequency, one or two HLA-DR
antigens were shared by the parents of NTD. 3) A significantly higher frequency of
HLA-DR and MT homozygosity was found in the NTD as compared to the controls.
These results indicated that the T/t complex in man exists near the HLA-DR and MT loci,
hence, a significant relationship between the NTD and HLA complex was further ascer-
tained.

B36. Analysis of Human Immune Suppression Gene Using Long Term Cultured T
Cell Lines: Kenji HIRAYAMA, Yasuhara NISHIMURA and Takehiko SASA-
ZUKI (Dept. Hum. Genet., Med. Res. Inst., Tokyo Med. Dent. Univ., Tokyo)

Low immune responsiveness of human peripheral blood lymphocyte to streptococcal cell
wall antigen (SCW) is controlled by an HLA-linked single dominant gene through the
induction of the antigen specific suppressor T cells. In this study, we established SCW
specific helper T cell (Th) lines from both high and low responders by using Interleukin-2
prepared from the culture supernatant of the Gibbon lymphoma cell line MLA-144. These
Th lines had characteristic cell surface markers of Th, Leu 1+, 2-, 3* and surface Ig~.
The proliferative response of Th lines to the several antigens presented by autologous or
allogeneic monocyte (M¢) was examined. The Th lines from low responders as well as
high responders showed proliferative response specific to SCW in the presence of allo-
geneic M¢ which shared at least one HLA-DR antigen with T cell donors. Mouse anti-
DR framework monoclonal antibody completely blocked the proliferation of Th lines.
From these data, we concluded that the genetic restriction by HLA-DR antigens existed
in the cooperation between low responder Th line and monocyte as well as high responder.
Low responder monocyte had no defect in the antigen presentation to Th lines. HLA-MT
antigens had no influence on the cooperation between them. These facts support that
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no difference exists in the cooperation of Th cells with monocytes between high and low

responder.

B37. Production and Characterization of the Human T Cell Hybridomas: Yasuharu
NISHIMURA and Takehiko SASAZUKI (Dept. Hum. Genet., Med. Res. Inst.,
Tokyo Med. Dent. Univ., Tokyo)

We have reported that low immune responsiveness to the streptococcal cell wall antigen
(SCW) was controlled by an HLA-linked immune suppression gene (Is-SCW) through
antigen specific suppressor T cells. In order to investigate the action of suppressor T cells
specific to SCW, we tried to produce suppressor T cell hybridoma. 8 azaguanine resistant
mutant of human T cell leukemia line CEM (CEM-AGR) were hybridized with human T
cells stimulated with SCW (CEM-AG® : T cell=1 :2) using polyethylene glycol. Hy-
bridomas were selected by selection medium containing azaserine and hypoxanthine for 3
to 4 weeks. About 200 T cell hybridoma clones were established and the probability of
the production of T cell hybridoma was calculated as 2.30 x 10~% for CEM-AGE. Chro-
mosome number was 93 +4 in hybridoma and 88+1 in CEM-AG®, Character of lym-
phokines produced by T cell hybridoma was checked by adding culture supernate of hy-
bridoma to the assay system. We could establish 4 clones producing interleukin-2 (IL-2),
which stimulates the proliferation of IL-2 dependent helper T cell line specific to SCW.
Four clones were observed to enhance the proliferative response of peripheral blood lym-
phocytes (PBL) specific to SCW and other 3 clones had suppressive effect on the pro-
liferative response of PBL to SCW. We can, thus, analyze the action of SCW specific
helper or suppressor T cells by using these human T cell hybridomas.

B38. Suppressor T Cells Specific for both Cedar Pollen Antigen and IgE Isotype:
Masahiko MUTO, Takehiko SASAZUKI (Dept. Hum. Genet., Med. Res. Inst.,
Tokyo Med. Dent. Univ.) and Yozo SAITO (Dept. Otolaryngol., Sch. Med.,
Tokyo Med. Dent. Univ., Tokyo)

We have reported that both the resistance to cedar pollinosis and IgE nonresponsiveness
to cedar pollen antigen (CPAg) were controlled by an HLA-linked dominant gene. IgE
nonresponsiveness to CPAg in vitro was mediated by Leu 2+3~ suppressor T cells and we
designated the HLA-linked dominant gene controlling IgE nonresponsiveness to CPAg as
the immune suppression gene for CPAg (Is-CPAg). In this paper, we have investigated
the specificities of suppressor T cells both for antigen and immunoglobulin isotype. Peri-
pheral blood lymphocytes (PBL) from K.I. (responder to both CPAg and mite antigen
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(MTAg)) were challenged with either CPAg or MTAg in vitro in the presence of T cells
from M.M. (nonresponder to CPAg but responder to MTAg). T cells from M.M. com-
pletely abolished the IgE response of K.I. to CPAg but did not have effect on IgE response
of K.I. to MTAg. The Leu 2+3~ suppressor T cell is thus CPAg specific. In a cedar-
allergic family, nonallergic father shows IgG response but not IgE response to CPAg.
Child (C2) in that family is affected and shows both IgG and IgE response to CPAg. In
order to examine the isotype (IgE) specificity of the suppressor T cell, PBL from C2 were
challenged with CPAg in vitro in the presence of T cells from father. T cells from father
completely abolished the ISE response without showing any suppressive effect on IgG re-
sponse of C2 to CPAg. Thus it is evident that there are antigen specific and isotype spe-
cific suppressor T cells for CPAg.

B39. Immunogenetic Analysis of Leprosy III: Ykuo KIKUCHI, Takehiko SASA-
ZUKI (Dept. Hum. Genet., Med. Res. Inst., Tokyo Med. Dent. Univ., Tokyo),
Toshiharu OZAWA (Natl. Inst. Leprosy Res., Tokyo), Kiyotaka SANADA and
Masanori KOSEKI (Natl. Sanat. Tama-Zenshoen, Tokyo)

Genetic control of the clinical manifestation of leprosy was investigated using 66 un-
related patients (34 tuberculoid patients and 32 lepromatous patients) and 177 members
of 47 multiple case families. In unrelated patieats with leprosy HLA-DR2 and -MTI1
were significantly increased (r.r.=3.76, x*=16.60, r.r.=4.09, y*=11.10, respectively) com-
pared to healthy controls. Multiple case families with leprosy were analyzed by affected
sibpairs method. 8 sibpairs shared two HLA haplotypes and 10 sibpairs shared one HLA
haplotype. These haplotype distribution differed from the random distribution (3*=7.33,
D.F.=2, p<0.03). This method could not distinguish between the recessive model (g.f.=
0.45) and the dominant model (g.f.=0.16) for the HLA-linked disease susceptibility gene
for lepromatous leprosy (LL). We also analyzed the mode of inheritance for lepromatous
leprosy by Morton’s maximum likelihood scoring method. The hypothesis that lepro-
matous leprosy was controlled by a single recessive gene, was discarded because there was
a significant difference between observation and expectation in 18 informative backcross
families (p<0.05) and in 12 intercross families (p<0.005). The hypothesis of a single
dominant gene for LL could not be discarded following the analysis of 15 informative
backcross families (p>0.05) and 4 intercross families (p>0.05). These data supported
simple dominant inheritance for LL. Furthermore it was demonstrated that antigen spe-
cific suppressor T cell (Leu 2+) was present in a patient with lepromatous leprosy. All
these observations suggested that an HLA-linked single dominant gene controlled the
clinical manifestation of leprosy through T lymphocytes.
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B40. BRAEMC 02 BERMFREX « £5MIRETY F< b—F X - mixed
connective tissue disease & S OEFTHSHFEELES HLA 0B 18 & -
FHAX - RR 5-EARE CGIEERX - BF - AF&E), EF — uk-
B - DRARD, BAESE « AHEPEk (BX - E - AR, Associations between Sub-
acute Thyroiditis, Systemic Lupus Erythematosus, Mixed Connective Tissue Disease,
Progressive Systemic Sclerosis and HLA: H. GOTO, H. UNO, S. ONISAWA, T.
SASAZUKI (Tokyo Med. Dent. Univ., Tokyo), H. TAMAI (Dept. Psychosomat.
Med., Kyushu Univ., Fukuoka) and M. AKIZUKI, M. HOMMA (Dept. Intern.
Med., Keio Univ., Tokyo)

HAAERFOESMEFRESEE 89 £0 HLA-ABC HERICLEEIEE=) 7= —
A (SLE) B 60 4, mixed connective tissue disease (MCTID) B3 27 4, ETheEEEL
iz (PSS) B 26 40 HLA-DR $iF% NIH ERE) vARMEFEEERNRC I VBR L. §
SHERRRIEE O, BwW3S MEOZY RN GUEEE 67.4%, 1.1.12.6, p<0.0001) pigiZEsh
7o Bw3S BETF LRVGCESEATECS > HAEPRBEAOKFERZTHEETEEEL, +0RBEE
K% Thomson » Bodmer OHFEIC L W HEET S &, BSGHEF L IBIE—F L. HaAkmk
RET ISR B 5 WA R S e, SLE T MTI 2% (rr. 3.22, p<0.005), MCTD ¢3
MTI 2% (r.r. 3.27, p<0.05), PSS % DR2 7% (r.r. 3.33, p<0.01) #InL T\ e, ¥72, Shb 3 &
BOWBRMEHEEEY %% L, SLE Tk ds- % L 0° ss-DNA, Sm, SS-A, SS-B, Ki #ifk2Mo 2
BRECEATERCEN L O, hhHETEORERE L i r o, HLA-DR K
L OB ESRD bhieh ot —J, B Scl-70 BEHMT PSS Bk o 53.8% woLMEL,
PSS &% Scl-70 HABHRE LB LI5S, Bk DR2 Lo iEl @.r. 8.97) 23
EDHLRIOEHR LT, BERTRRED bhiakol. Zhik, # Sd-70 ADHGOHGEEAE
& DR2 REALEEY L > TOWATEEZR LT 5.

B41. HIA Antigens and Environmental Factors in the Development of Behcet’s Dis-
ease: Kenji TANAKA, Kenji KAJIYAMA, Shudo Nishigori, Shiro KAMEDA,
Takashi IMAMURA (st Dept. Med., Kyushu Univ.), and Toru INOUE (Dept.
Ophthalmol., Kyushu Univ., Fukuoka)

To investigate gene-environment interaction in the development of Behcet’s disease,
analysis of HLA antigens and case control study were performed in 50 patients with Be-
hcet’s disease. Frequency of HLA-Bw51 (52.0 %) was significantly increased in the patients
as compared to that (16:0%) in the control subjects. In case control study, the incidence
of tonsillitis was more frequent in the patients than in the controls, and so the use of
public bath and a privy. The patients were frequently exposed to agricultural chemicals
before onset of the disease. Daily ingestion of vegetable salad and milk was less fre-
quent in the patients than in the controls. A multivariate analysis was performed for these
selected variables. Correlation ratio obtained from discrimination analysis was 0.410.
Highest partial correlation was observed between HLA-Bw51 and Behcet’s disease. Eighty
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per cent of patients with Behcet’s disease could be discriminated from control group by
this analysis.

B42. Genetic Control of the Humoral Immune Response to the HBs Vaccine in Man:
Yasuharu NISHIMURA, Michiko DOBASHI, Takehiko SASAZUKI (Dept. Hum.
Genet., Med. Res. Inst.,, Tokyo Med. Dent. Univ., Tokyo), Hiroshi MOCHI-
ZUKI and Motoi MORIMOTO (Dept. Dent. Pub. Heaith, Nihon Univ. Sch.
Dent., Matsudo)

Association between HLA or Gm and immune responsiveness to the vaccine for the
surface antigen of the hepatitis B virus (HBs vaccine) was investigated in 97 healthy un-
related adult volunteers (81 males and 16 females, 25-30 years). They were immunized
subcutaneously with 40 ug of HBs vaccine on month 0, 1, 3 and 6. HBs vaccine was
purified from HBs positive pooled human plasma and was conjugated with aluminium
hydroxides after inactivation by treating with formalin and heating. Blood samples were
separated from volunteers on month 1, 2, 3, 4.5, 6, 7, 12 to check the antibody to HBs
antigen by passive hemagglutination test (PHA). Forty four (45.4 %) volunteers responded
to HBs vaccine at month 2. The number of responders increased to 59 (60.8%;) and 80
(82.59%;) at month 3 and 7 respectively. The phenotype frequency of HLA~A2 is signifi-
cantly increased in nonresponder group as compared with responder group (52.8% vs.
22.7%, p<0.005) at month 2. Significant increase of HLA-A2 was also observed at month
3 (55.6% vs. 29.5%, p<0.02), but the association disappeared at month 7. Phenotype
frequency of the Gm haplotype afb%®%> was, on the other hand, increased in responder
group as compared with nonresponders (27.3% vs. 9.4%, p<0.03) with statistical signifi-
cance only at month 3. These observations suggested the existence of the genetic control
of the immune responsiveness to HBs vaccine by both HLA-linked and Gm-linked genes.

B43. HLA in Takayasu Disease: Fujio NUMANO, Ichire ISOHISA, Junko MI-
TANI, Tomoe KUROIWA (Dept. Int. Med., Tokyo Med. Dent. Univ.), Michiko
EGAMI and Takehiko SASAZUKI (Dept. Hum. Genet., Tokyo Med. Dent.
Univ., Tokyo)

Recent studies on the pathogenesis of Takayasu disease have focussed on the participa-
tion of genetic factors and our HLA analysis has confirmed the close relationship between
Takayasu discase and HLA Bw52-Dwl12 (Tissue antigen 12 : 246, 1978; 14 : 177, 1979).
These findings raised the question of whether or not these genetic factors are associated
with immune response (Ir) genes, as Takayasu disease is postulated to be auto-immune
disease, and the question of what clinical characteristics are reflected by this haplotype.
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In an attempt to investigate the association of Ir gene with the disease, HLA-DR, MT and
MB antigens were studied in 52 patients with Takayasu disease and the data compared
with findings in healthy Japanese. However, there were no statistical differences between
the two groups in the frequencies of all these antigens. Clinical conditions and laboratory
data of Takayasu disease observed for 85+ 3 months were compared between 29 patients
with (positive group) and 39 patients without HLA Bw32-Dw12, among 82 patients with
this disease. Blood sedimentation rate and CRP revealed statistically significant high
figures in the positive group as compared with those in negative group. Also statistically
high frequencies in the complications of hypertension, aortic insufficiency and visual dis-
turbance were recorded in the positive group. From these data, we postulated that genetic
factors in Takayasu disease may be located more closely to B loci than to DR loci which
accelerate an inflammatory state to progress these morbid conditions.

B44. Blood Types in Takayasu Disease: Fujio NUMANO, Junko MITANI, Tokuko
SAKAMOTO (Dept. Int. Med., Tokyo Med. Dent. Univ., Tokyo), Tokiko
MIYASAKI and Hideo MATSUMOTO (Dept. Legal Med., Osaka Med. Coll.,
Osaka)

Much attention has been recently drawn to the possible association of genetic traits with
Takayasu disease. To search association between a variety of genetic traits and this
morbids condition, blood types of ABO, MNSs, P, Rh-Hr, Kidd, Duffy, Diego, Kell,
Lutheran, Phenotypes of Hp, Tf, Gc, Gm, Km and Pi, and red cell enzymes of AP, PGM,
6-PGM, EsD, S-GPT, S-GOT, UMPK, GLO and ADA in 83 patients of Takayasu disease
were investigated, comparing with those in normal Japanese. Statistically high gene fre-
quencies were confirmed in MS(p=0.006) of MNSs, R2(0.019) of Rh-Hr, B(0.037) and
D(0.003) of Tf, and M;(0.014) of Pi in patients group. Statistically low gene frequencies
were also found in 1S(0.014) of Gc and afb®*%5(0.002) of Gm in patients. These figures
were more striking in group of patients without haplotype of HLA Bw52-Dwl12. These
data suggest that genetic factors may participate in the etiology of Takayasu disease, which
may be located in chromosome No. 1, 4 and 14 besides No. 6.
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B45. Biochemical Analysis of the Polymorphism of HLA-D Region Products Asso-
ciated with DYT, DKT2 and Dw4: Hiroshi KOJIMA, Naoshi ISHIKAWA,
Shuichi HOKIN, Hitoshi IKEDA, Yumi OHKOSHI, Akemi WAKISAKA, Yuko
KIKUCHI and Miki AIZAWA (Depi. Pathol., Hokkaido Univ. Sch. Med.,
Sapporo)

HLA-D region products associated with DYT, DKT2 and Dw4 cause mutual MLC, al-
though their DR and MB antigens are equally typed as DR4 and MB3. In this report,
we investigated HLA-D region products of these three HLA-D specificities by using 2-
dimensional gel electrophoresis. HLA-D/DR region-homozygous B lymphoblastoid cell
lines EBV-Wa (DR4, MB3, DYT), KT2 (DR4, MB3, DKT2), and ER (DR4, MB3, Dw4)
were analysed for their class II molecules. The results showed that their DRa and MBa
chains were identical, but all of their DRS and MBS chains were structurally different.
These findings reveal that DR4 and MB3 molecules associated with DYT, DKT2 and
Dw4 are not identical. This indicates that the HLA-D region has more allelic genes than

currently recognized.

B46. Analysis of Human Major Hitocompatibility Complex (MHC) Class II Antigen
Systems: Manabu SUZUKI, Toshio YABE, Ryozaburo MUKAI (Dept. Hum.
Genet., Univ. Tsukuba), Masahiro SATAKE, Takeo JUJI (Dept. Blood
Transfus., Tokyo Women’s Med. Coll., Tokyo) and Hideo HAMAGUCHI (Dept.
Hum. Genet., Univ. Tukuba, Ibaraki)

The human MHC class II genes are mapped on the HLA-D/DR region of chromosome
6. At least three kinds of class II antigens, i.e., DR, DC, and SB antigens, are expressed
on one D/DR region homozygous B cell line. We have previously reported that
both MB (TB, DC) and MT3 antigens are different from DR antigen in D/DR region
homozygous B cell lines. This experiment was performed to clarify how many kinds of
human class II molecule are expressed on one D/DR homozygous B cell line. We iden-
tified MB1, MB2, TB21 molecules by two-dimensional gel electrophoresis. Both heavy
and light chains of these molecules are different from DR antigen and show genetic heter-
ogeneity. In contrast, MT3 antigen has the same heavy chain as DR but the light chain
different from DR. In a DR7 homozygous cell line, at least three kinds of human class
II molecules, DR7, MB2, and MT3, are expressed. In a DRw6 homozygous B cell line,
MT2 antigen is identified. It has the same heavy chain as DR but the light chain different
from DR. Because biochemical property of MT2 is very similar to that of MT3, MT2 and
MT3 antigens appear to be the allelic products of the same locus. MT3 antigen system
is distinct from SB antigen system because no recombination between MT2 or MT3 and DR
antigens has been reported yet, while SB locus is separated 2 centimorgans from DR locus.
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These data indicated that there are at least four kinds of human class II antigen system.
They are DR, MB, SB, and MT3 antigen systems.

B47. Genetics of SB Locus in the Japanese Population: Yasuharu NISHIMURA, Take-
hiko SASAZUKI (Dept. Hum. Genet., Med. Res. Inst., Tokyo Med. Dent. Univ.,
Tokyo), Norikazu YASUDA (Div. Genet., Natl. Inst. Radiol. Sci., Chiba) and
S. SHAW (Immunol. Branch, NIH, Bethesda)

SB antigen is a new HLA class II antigen and the SB locus has been mapped between
HLA-D and GLO-locus by Shaw et al. in 1980. We have investigated the genetics of SB
locus in 120 unrelated healthy Japanese. Five SB antigens were typed by primed Iympho-
cyte test using two independent SB primed lymphocytes for each SB antigen presented by
Dr. Shaw. In brief, peripheral blood lymphocytes (2 x 10%) treated with mitomycin C were
cultured with SB primed lymphocytes (2x 10%) for 3 days at 37°C. The proliferation of
primed lymphocytes was measured by counting incorporated [*HJthymidine into primed
Iymphocytes. The distribution of the response of primed lymphocyte to panel cells was
analyzed by cluster analysis and the cut-off point for typing response was decided. The
response of two independent primed lymphocyte for same SB antigen was concordant.
The distribution of the SB phenotypes in 120 panels fitted Hardy-Weinberg equilibrium
(0.05<p<0.10). Gene frequency of SB alleles was estimated in the Japanese population
as follows: SB1 0.00, SB2 0.195 + 0.027, SB3 0.070 +0.017, SB4 0.091 £ 0.019, SBS5
0.335+0.034 and SB blank 0.308+0.035. Absence of SBI allele, decrease of SB4 allele
and increase of SB5 allele are characteristic feature of SB system in the Japanese popu-
lation as compared with Caucasians. Each SB alleles is in linkage disequiribrium with
some HLA-DR alleles.

B48. Polymorphism of the HLA-DR4 Moiecule: Kikuo TSUKAMOTO, Yasuharu
NISHIMURA and Takehiko SASAZUKI (Dept. Hum. Genet., Med. Res. Inst.,
Tokyo Med. Dent. Univ., Tokyo)

The molecular composition and functions of HLA-Dw4, DYT and DKT?2 were analyzed.
Dw4, DYT and DKT2 were mutually stimulatory in mixed lymphocyte culture reaction
(MLR), but all typed as DR4 in B cell serology. Metabolically L-[**Simethionine labeled
membrane protein solubilized from HLA-D homozygous B lymphoblastoid cell lines, ER
(DR4, Dw4), HA (DR4, Dw4), Wa (DR4, DYT), KT9 (DR4, DYT), KT2 (DR4, DKT2)
and KT13 (DR4, DKT2), were used as antigen source. Class II antigens were prepared
by immunoprecipitation using anti-DR monomorphic monoclonal antibody, HU-4, and
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analyzed by two dimensional polyacrylamide gel electrophoresis (2D-PAGE). Class 1T
molecules from these cell lines were composed of one set of polypeptide groups, a chains
(M.W. 32-34K) and g chains (M.W. 28-30K). Comparison of 2D-PAGE profiles showed
that the a chains from these lines were identical in their mobility, but the § chains from
these lines were different from each other in charge. The 8 chains from DYT cell lines
were more basic than that from Dw4, and the j chains from DKT2 were most acidic. This
was confirmed by the further analysis of non-sialidated or non-glycosilated precursor poly-
peptides from the thirty minutes pulse labeled or tunicamycin treated cell lines. HU-4
can block the mutual MLR between Dw4, DYT and DKT2, and can abolish completely
the immune proliferative response of peripheral blood lymphocyte to the CSW antigen
in vitro. Moreover, in this immune response, T cell (lines) can recognize the difference of
these three molecules. These results indicate that the class I molecules from DR4 homo-
zygous cell lines bear the DR4 antigenic determinant and that the different epitopes of the
two f chains are responsible for the MLR between Dw4, DYT and DKT2, and for the

modulator of the cooperation between T cells and monocytes to respond to SCW antigen.

B49. Genetic Analysis of Human Lymphocyte Proteins by Two-Dimensional Gel
Electrophoresis. VI. The Linkage Relationship between a New Polymorphic
Membrane Polypeptide and HLA Loci: Kimiko YAMAKAWA, Yasuko YAMA-
NOUCHLI, kuko KXONDO, Hideo HAMAGUCHI (Dept. Hum. Genet., Univ.
Tsukuba), Michiko YOSHIOKA (Dept. Legal Med., Osaka Med. Sch., Taka-
tsuki), Atsuo NOGUCHI (Dept. Immunol., Univ. Tsukuba), Masanao SHIBA-
SAKI (Dept. Pediatr., Univ. Tsukuba, Ibaraki) and Norikaza YASUDA (Div.
Genet, Natl. Inst. Radiol. Sci., Chiba)

A cellular polypeptide with mol. wi. of 44,000 has three common phenotypes detected
in peripheral blood lymphocytes by non-equilibrium pH gradient electrophoresis. Family
and population studies indicate that the three phenotypes are determined by two common
alleles at a single autosomal locus. In a Japanese population, the gene frequencies of the
two alleles were 0.67 and 0.33, respectively. The 44K polypeptide was enriched in the
microsomal fraction but not detected in the cytosol fraction, suggesting that the polymor-
phic polypeptide is a membrane protein. Therefore, it is temporarily designated mem-
brane 44k polypeptide (M44k polypeptide). We examine the linkage relationship between
M44k polypeptide and HLA loci by the sequential linkage analysis of Morton (1955), and
Steinberg and Morton (1956). There are 19 informative families with a total of 50 chil-
dren. The maximum lod score for linkage of the M44k polypeptide and HLA-B loci was
3.12 at 6=0.08. M44k polypeptide was also observed to exist in granulocytes and fibro-
blasts. Furthermore, no correlation was observed between M44k polypeptide and HLA
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class I antigens among unrelated individuals. These data indicate that M44k polypeptide
locus is a new genetic marker linked to HLA loci.

B50. A Possible ‘Silent’ Allele at the Locus for Properdin Factor B: Katsushi TOKU-
NAGA, Keiichi OMOTO (Dept. Anthropol., Univ. Tokyo), Yasushi YUKI-
YAMA (Dept. Med. Phys. Ther., Univ. Tokyo, Tokyo), Hiroo SAJI, Estuko
MARUYA (Kyoto Red Cross Blood Cent., Kyoto) and Michivo SAKURAI
(Ohtsu Red Cross Hosp., Ohtsu)

At least three BF alleles, BF*S, BF*F, and BF*FT (BF*F075) have teen identified in
Japanese. Recently, we found an informative family indicating the existence of a BF silent
or quantitatively deficient allele (BF*Q0). Three generations with eight members were
studied for BF, C2, C4, HLA (A, B, C, and DR), and GLO polymorphisms. Four mem-
bers were considered to be heterozygous for B deficiency. The BF*Q0 segregated with
the haplotype A*w24-C*wl-B*w54-C4A4*J3B*Q0-C2*C-DR*w8-GLO*2. Strong linkage
disequilibrium among C*wl, B*w54 and C4A*J3B*Q0 has been reported. Antigen con-
centrations and functional levels of B and a few other components were determined. All
of the probable BF*Q0 heterozygotes showed low levels of B. As far as we know, this
is the third report which supports the existence of a BF silent allele. The haplotype car-
rying BF*Q0 in the present study is different from those reported previously. No homo-
zygous deficient individuals have been found thus far. The frequency of BF silent allele(s)
may be considerably low and homozygous deficient individuals may not survive.

B51. Studies on Complement Deficiencies in Blood Donors in Osaka Area of Japan,
Part 2: Keiji YOSHIMURA, Yasuo FUKUMORI, Shiro OHNOKI, Yasuto
OKUBO, Hideo YAMAGUCHI, Masayoshi TANAKA (Osaka Red Cross Blood
Cent., Osaka), Yohji AKAGAKI and Shinya INAI (Dept. Clin. Pathol., Osaka
Med. Coll., Takatsuki)

In the previous paper we reported that five of the 52,175 blood donors were suspected
as C7 deficiency and two were C8 deficiency. The hemolytic assay of the complement
components and immunochemial analysis of complement proteins in these sera showed
that these donors were identified as C7 deficiency or C8 deficiency. These donors were
all in good health. The family studies on these C7- or C8-deficient donors revealed that
the mode of inheritance of these traits is autosomal co-dominant. 45 of another 48,627
blood donors were identified as C9 deficiency. Moreover, two of them were suspected as
C5 deficiency and the other two were as C6 deficiency by immunochemical analysis.
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B52. Estimation of Heritability for Hypothenar and Thenar Patterns on the Palm
and Their Genetic Association: Kazumichi KATAYAMA (Dept. Phys. Anthropol.,
Fac. Sci., Kyoto Univ., Kyto)

In order to evaluate the relative importance of hereditary factors in palmar dermato-
glyphic patternings, palm prints of a total of about 600 Japanese families, which were a
part of Furuhata’s collection in the possession of the Department of Forensic Medicine,
Tokyo Medical and Dental University, were analyzed on the basis of the multifactorial
inheritance model proposed by Falconer (1965). Based on Falconer’s model, the herit-
ability values were estimated at 63.9+9.0%, 75.8+19.8%, and 79.7 + 10.5 % for hypothenar
radial loops, hypothenar ulnar loops, and thenar true and vestigial patterns, respectively,
indicating a considerably strong genetic factors in palmar dermatoglyphic patternings. It
was found that there was an appreciable negative phenotypic correlation between hypo-
thenar and thenar patterns (significant at the 0.05 level only in females), i.e., thenar true
and vestigial patterns appeared at lower frequency among affected individuals for hypo-
thenar true patterns than among unaffected ones. An appreciable negative genetic corre-
lation was also recognized between both the patterns and the correlation coefficient was
estimated at —0.1339, suggesting that the phenotypic correlation was mainly caused by the

genetic correlation.

B53. HEWEBOBLE BERICETINE  #F—80 (= v =— - ZBEEER,
0 & - BEEE EHX - B - 84, KakE- (BAENER.
Regeneration of Ridged Skin in Macaca Fuscata: 1. MATSUT (Inst. Develop. Res.,
Aichi Pref. Colony, Kasugai), T. MATSUI, T. MACHIDA (Dept. Orthoped.,
Shinsh@ Univ., Matsumoto) and K. SASAKIT (Inst. Rural Med. JPN, Saku)

#/R, FEOBELHR D FoIEHIRT, BENRANKEE CEBEEOBLISE #EILT
Wh, FENEOFEA L BRRY B LT B 7obic macaca fuscata DFE - IBROYRERS (T
olc. FERBRALK LN, MBI REEY, BERTCERELEA, pad JhoFELHELED
B PERENIBAR L L, 8 BRI BT ELBE L.

BRI, D BRBOSRRFAEIIALRE» o, NEOBER IRSOBRMET DL L5
CHRL, BRETKEAOYR CIIEREREI I EEE) 75, fF T Toykcit
HERFOTETHESR I B, 2) BH L FTOYER TR RERYED 20 b THEOERRA
B h, PELRIBTEL L OMENEIN LA, pad IRE2E LA A RECIIBRERLEZ LD
THEHRAR L 25, pad % o viEEd EXEH0EE) Tk, Lo RS h 3.
3) AIBER OB ECIAEAELIEBLOh, BRIEOHEK, AW, BEREB—HEHNTH-
7.
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B54. Inheritance of the Absence of Palmar Digital Triradius d.: Michio OKAJIMA
(Dept. Forens. Med., Tokyo Med. Dent. Univ., Tokyo) and Chizuko IWAYA-
NAGALI (Dept. Physic. Anthropol., Univ. Tokyo, Tokyo)

The absence of palmar digital triradius d was examined in 2,683 Japanese families, in-
cluding both parents and 3,305 sons and 2,852 daughters. The frequency of the trait on
the left palm was 0.56 % and significantly higher than on the right, 0.16%,. No sex differ-
ence was found. The trait appeared in 73 (0.6%) out of 11,523 persons in one or both
hands. Among 2,644 families in which both parents were not affected, the absence of d
was observed in one child in 28 families and two in two families. On the other hand, one
child affected with absent triradius d was found in two among 39 families, in which one
parent was affected. Thus, the genetic effect on this trait was suggested by the higher
incidence in relatives of affected individuals. However, the recurrence ratio was not high,
ie., 2.2% (2/92) in children, 3.1% (2/64) in parents and 3.7 %, (2/54) in sibs of the affected,
and these are too low to estimate a simple Mendelian inheritance with high penetrance.
The recurrence in relatives of bilaterally affected was 8.7 %/ (2/23) and higher than in those
of unilaterally affected, 3.1% (6/195). From these findings, a multifactorial mode of in-
heritance was suggested for the occurrence of this trait.

B55. REEZH-LIRINERORZRZRCOVT : HERH - RENETF - AR
E—8 (&REX - R,

FLREEREE D L bivie—IitE 13 M, —OEk 8 RIS RERE LT, MNRGE L HEAEE
FE, ttatkoREd follow LCRoHmEER. D BERIUIEHC X » CTERCEE LES
oWk, —Bik, IR S -ARET S E TORK 1~2 B ADREh—@ikosm
WFsE, BERECERRTED NN, T—AGES R OR THRERBEL, BREREA TR,
HERSEORKELY R L. 2) BEREFORENET FEORVF, BENERLD) LXoT—1B
HOREZRPETLZ L0355, 3) ANESEOREEYETHRERREO—2L LT, 34 BHUHO
FERRERE WO ENRTFIEE LTS L bRk,

B56. 7La—LEkEES LTZOMOEREESONERZE  IWWA—8R - AFBE .
BEBRE EX-E - BEMEL), Twin Study on Alcohol Dependence and Other
Psychiatric Disorders: Kazuaki YAMADA, Akio ASAKA and Takemitsu
HEMMI (Dept. Mental Health., Sch. Med., Univ. Tokyo, Tokyo)

REREEE (79 £ BIUVEEREAE (82~83 4R #HWT, 2EoXEMERE, EiE
RS, 100 DA EORHEHRIREZ BT 5B A WA 1,316 @iy REHL, 8343 A~4 A
PIFTT vy —rEREE L. BEASE, P TRAREAOFELYM, RELZOEFNT LV a—
AMEEE AT7E) BHERTuE0E 502 ML L. 83 £ 11 5 1 A8AE, 812 FER
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DOEFEEN LEEND -7 (BURE 63.7%, i UVERERY 41 2%<). 205 b7 EOHKMR
SUERIE 14 8, FRUSOEMEEORERAEIRIZE 99 HETh T DD - R
LCixikil, 4Emh, DRt (HEE), 2EG, NERECOERO—FOBE, BHEARRE, BRI
EOTHEN, BERDVCLERE, BEE REE (L {eRKEAREAR) SoBRLERC L VB
WHERC I A ARBORTEY I OREREL L, —RELHE L. 7ETIR—IE 7057 (7/10),

IR 50%% (1/2), BWHBECE, —Ik 6054 (30/50), FpME 3090 (5/10), ¥-BEERCIY,
—Btk 4075 (4/10) E 3 {ERE bRk (W3 d proband-wise). BB -Gk, IMEREIL, Zh
FHOEBOZEHEELHETIIRWOT, 5B X VAR T — 2 REVSDETH S, LK, —H
HOFR—~FMCEH L, REORACHEETIRBEERLPLEST LT,

B57. Genetic Analysis of Human Lymphocyte Proteins by Two-Dimensional Gel
Electrophoresis. VII. Application to the Diaguosis of Zygosity: Iknko KONDO,
Kimiko YAMAKAWA, and Hideo HAMAGUCHI (Dept. Hum. Genet., Univ.
Tsukuba, Ibaraki)

Using two-dimensional(two-D) gel electrophoresis developed by O’Farrell (1975) with
some modification, we have detected 8 polymorphic polypeptides, i.e., C100k, LC64k,
CA49k, C40k, C38k, C33k, C31k and Mt68k, in lymphocyte proteins. Family and popula-
tion studies indicate that each polymorphic polypeptide is determined by two common
alleles at a single autosomal locus and that the gene frequencies of the commonest alleles
of these polypeptides range from 0.940 to 0.532 in a Japanese population. We applied
these polymorphic polypeptides to the diagnosis of zygosity in 18 twin pairs (17 pairs of
same sex and one pair of opposite sex). Phenotypes of lymphocyte proteins derived from
2 ml of peripheral blood of 18 twin pairs and their parents were examined by two-D gel
electrophoresis. Two phenotypes out of 8 polymorphic polypeptides were discordant in
one pair of opposite sex. On the other hand, the phenotypes of § polymorphic poly-
peptides were perfectly concordant in 17 like-sexed twin pairs. The probability of mono-
zygosities calculated by the formula of Essen-Moller (1941) [Pr(MZ)], using the phenotypes
of these polypeptides in 17 twin pairs and their parents, ranged from 0.998 to 0.875 and
were over 0.95 in 769, of twin pairs studied. The Pr(MZ) based on the phenotypes of
blood groups (ABO, MN, Se) and isozyme groups (phosphoglucomutase-1, acid phos-
phatase, esterase D, adenosine deaminase) ranged from 0.998 to 0.886 in 17 pairs of same
sex and were over 0.95 in 809 of twin pairs of same sex. These data indicate that genetic
analysis of cellular proteins by two-D gel electrophoresis is useful for the diagnosis of
zygosity to a similar extent of that by means of blood and isozyme group systems.
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B58, —IPEREREHORES DT AEOELHLOTERICOVTOIRE : &
EB - AFXEE (REX - RER - &), SHEE - AG8R-8Xx = |-
WED, EOER - BPEC-ERE E (F - #H&E% - LPHE). Study on the
Environmental Factors Which May Have Influence on the Immunoglobulin Value in
Moenozygotic Twins: Y. SATOW, N. OKAMOTO, N.IMAMURA, S. KUZUMI,
A. KURAMOTO, S. WATANABE, M. MUNAKA and M. KURIHARA (Res.
Inst. Nucl. Med. Biol., Hiroshima Univ., Hiroshima)

WERANTORE 2 e BOHEOEEHEEL LTRELBEERO I ) HUOFEYT-» T
WaH, SEGERES =7 Y v (g LB ARBERN L OBRRICOWTHEET ok, AL LTRE
BROLEE L FOHEOBRCOWTORFE AT S &, 14 Eo —Jikk4 RHE R © OB T
EFIC X o TR h—fFTilis\. Liedi- TRAGTHEBELEET O, 2foWAERHRO Ig Eox
BERE R LT 95, BEEMFD, ZORARLSERL TV BEACSWTERR L. BUE
BERTEHHWERAN TR Ig E0ERDRLBRRLEET D58 013 Ig B0 b 5EA
BHRENEVHAN L H D, —EBOHFASTIBEECEEREL Bbhi. HBEEORL ATERERN
DLPRDE) 7 rF—AFURC L B Y VBT 2y b OFFTLEROERYR Lic, —IES 4
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B —i% C 58570965 mBEBNC X »72.)

B59. Effects of Parental Age and Birth Order in Motor Neuron Disease: Keiko FUJI-
K1 and Kiyotaro KONDO (Dept. Neurol., Tokyo Metrop. Inst. Neurosci., Tokyo)

Although the cause of motor neuron disease (MND) is still obscure, evidences suggested
that a complex interplay of genetic and environmental factors underlies its pathogenesis.
The present study attempts to find a clue whether intrauterine factors predispose to subse-
quent development of MND by evaluating effects of the birth order and the age of parents
at the birth of the victims on the risks to the disease.

Material and methods. Family information in 309 cases of MND and 244 their spouses
as the controls were collected from 3,255 death certificates with MND and muscular atro-
phies retrieved out of 700,438 deaths in Japan in 1965, for which 51 items of clinical infor-
mation were collected. Seven variables were calculated based on the family information
for each case and control.

Results. Parental age: In all age groups of parents, number of the caseé did not differ
significantly from the expected number in either sex. Average parental ages were same.
Birth order: In all birth order groups, number of the cases did not differ from the expected
number in either sex. Average birth order were identical, The first and the pooled sub-
sequent birth orders were compared disclosing that the primogeniture cases were deficient
in the males. Sib size: No difference was observed in each sib size group in either sex.
Birth interval: There was no difference in each birth interval group. The average interval
in the males was significantly greater than that of the controls, however.
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B60. Chromosome Studies in Couples with Recurrent Spontaneous Abortions: Kanichi
SOH, Nebuyoshi OZAWA, Shinji SATO, Toshifumi TAKABAYASHI, Akira
YAJIMA and Masakuni SUZUKI (Dept. Obst. Gynec., Tohoku Univ., Sendai)

An relative high incidence of abnormal parental karyotypes, especially balanced chro-
mosome translocation, has been recently reported in literatures. However, the frequency
of it varies widely in reported series. The reported incidence of balanced chromosome
translocation in couples with histories of recurrent abortions ranges from 0% to 50°%.
For this reason the cytogenetic investigation of a sample of 35 married couples who had
experienced two or more spontaneous abortions was carried out. There was no apparent
gynecological cause for recurrent spontaneous abortions in any couples of our sample.
Chromosome karyotypes were prepared from peripheral lymphocytes and stained by the
technics for G-banding. Balanced translocations were found in 14.3% (five couples)
of these 35 couples (7.1Y, individuals). Four cases are Robertsonian translocations,
t(13q14q), t(13q22q), t(14921q) and £(21g21q), one case is reciprocal translocation, t(14;15)
(a24;q24). With regard to past histories, for 14 couples with two spontaneous abortions,
two (14.3 9,) had balanced translocations; for 16 couples with three spontaneous abortions,
two (12.5%) had balanced translocations; and for five couples with four or more spon-
taneous abortions, one (20%) had a balanced translocation.

Bé61. Prenatal Diagnosis of Genetic Disorders: An Analysis of 729 Cases during the
Last 13 Years: Kaoru SUZUMORI, Katsuhide IMAIZUMI, Setsuo OKADA,
Yoshiaki YAGAMI (Dept. Obst, Gynec., Nagoya City Univ., Nagoya)

During the i3-year period between Oct, 1971 and Sep, 1983, 729 patients underwent
midtrimester amniocentesis for genetic disorders at the Nagoya City University Hospital.
Through these experiences, we assessed the frequency of abnormalities, safety of the pro-
cedure, and diagnostic accuracy. Since 1973, each patient had a ultrasound examination
done on the day of the amniocentesis for placental localization, fetal position, confirmation
of gestation, and screening for anomalies. Recently, real-time guidance was gdded, and
37%, of the amniocenteses were done with real-time guidance. The risk of spontaneous
abortion was reduced by the use of ultrasound, especially by the real-time guidance. Seri-
ous chromosomal or metabolic abnormalities were diagnosed in 44 fetuses. In addition,
5 fetuses were determined to be male in the sex-linked group. These parents elected
termination of the pregrnancies. There were 2 diagnostic errors (cne: metabolic disease,
one: chromosome). The karyotyping error rate was 0.1%,. Follow-up data were obtained
by direct examination or telephone, about the date of birth of the child, whether there
were any birth defects, whether the child had had any neonatal problems, and whether
the patient had had any obstetric complications. A response rate was 92.2%. We con-
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clude that midtrimester amniocentesis is a highly reliable and accurate procedure that does

not significantly increase the risk of fetal loss and injuries.

B62. Follow-up Study of Genetic Counseling (X1). Our Experience in Fukui: Norio
FUJIKI, Masuji MORITA and Kazuo MANO (Dept, Intern. Med., Fukui Med,
Sch., Fukui)

We have performed genetic couseling at Fukui Health Authoritative and our university
department for two years since October 1981. Seventy-four cases were analyzed, com-
pared with cases previously counseled in Kyoto (898 cases) and Nagoya (1,105 cases) areas.

Significantly more persons came to the couseling through the local health authoritatives
in Fukui than the other areas (p <0.01), while mass media has participated less (p <0.01).
The most common motive for counseling was problems on the recurrence risk of illness.
Many counselees came at the time of marriage (48.5%) and of pregnancy (24.4%). The
contents of counseling were 1) hereditary diseases (31.9%), 2) constitutional diseases like
mental retardation and psychosis (20.2%), 3) consanguinity (19.1%), 4) malformation
(12.8%). Compared with the other areas, hereditary disease was significantly frequent
problems (p< 0.01) and non-genetic disease (so-called nonsense code) infrequent (p<0.01)
in Fukui, which suggests that genetic problems have latently existed without reasonable
solution or that good understanding of genetics has spread in public gradually. The
questionnaire survey among general inhabitants (274 persons) and medical (163) and
nursing (187) students in Fukui revealed that they had sufficient interests in genetics but
that their information was not enough to banish misunderstanding and prejudice against
heredity.

B63. Frequency of ALDH-]I Deficiency among Mentally Ills: Akio ASAKA (Dept.
Mental Health, Univ. Tokyo, Tokyo), Shoji HARADA (Inst. Community Med.,
Ibaraki) and Bunnoshin ISHIKAWA (Utsunomiya Mental Hosp., Tochigi)

Frequency of ALDHB-I deficiency among patients at a mental hospital was examined.
Subjects were 103 alcoholics, 86 schizophrenics, 47 drug dependents and 45 patients with
affective psychosis. Frequencies were 1.9%, 41.9%, 48.9%;, and 24.49 in the above order,
respectively. As the frequency in 105 normal controls was 41.0%, that of alcoholics was
extremely low, indicating that it is necessary for alcoholics to have non-deficient ALDH-I
and to be able to drink too much. On the contrary, those who show deficient ALDH-1
cannot drink heavily because of high concentration of acetoaldehyde in the blood, which
causes side effects or flushing symptoms. The frequency is a little higher in drug depend-
ents than in controls, suggesting that those subjects may consist of two groups, that is, one
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is dependent on drugs only and the other on drugs as well as alcohol. It is interesting to
note that the frequency was comparatively lower in patients with affective psychosis, in-
dicating that patients with unipolar depression were included in this sample, whose genetic
backgrounds are said to be partly overlapped with those in alcoholics. It is desirable to
devide these patients into two subgroups, unipolar and bipolar ones, and to compare with
each other. Alcoholism and drug dependence are bio-psychosocial disorders. We at-
tempted to analyse family backgrounds among the other sample consisting of 100 alco-
holics and 50 toluene dependents. No difference was observed between the two groups
as to family backgrounds. Therefore, it was again suggested that whether they became
alcoholic or drug dependent was mainly due to the difference of ALDH-I isozyme pattern.

B64. Analysis of the Specific Proteins in Patients with Systemic Lupus Erythematosus
(SLE) III: Fumitaka MORITQ, Akihide OHTA, Toshiro NAGAYOSHI, Hide-
toshi KANEOKA and Masaya YAMAGUCHI (Dept. Intern. Med., Saga Med.
Sch., Saga)

The development of SLE is thought to be concerned with the genetic factors, probably
associated with the system of multifactorial inheritance. The variant genes which have sub-
major effects on the development of SLE may produce some particular substances. We
analyzed the protein components of lymphocytes and sera from patients by two-dimensional
gel electrophoresis, and performed family studies about SLE specific proteins, HLA class I
antigen and immunoglobulin allotype (Gm). Among SLE specific three variant poly-
peptides, expression of two variant spots with mol. wt. 70,000/PI1 7.0 (Lp. 1) and mol.
wt. 41,000/PI 6.0 (Lp. 17) in the PHA-stimulated lymphocyte proteins were inherited with
autosomal recessive mode, and that of the variant polypeptide with mol. wt. 31,000/PT 5.8
(5. 1) in sera with autosomal dominant mode. These SLE specific spots were present in
70-89 9 of SLE patients, and in 20-38 %; of normal controls. The frequencies of possessing
these proteins in the relatives were in the intermediate range (47-72%). Much of SLE
patients (57%) have all of these three proteins, but rarely normal controls. The relatives
had more these spots than normal controls. In Gm analysis, SLE patients and the rela-
tives with Gm ab®5st genes showed some immunological abnormality and interestingly the
high frequency of anti-DNA antibody. Also the relatives with two or more of SLE specific
proteins seemed to produce anti-DNA antibody. These data strongly suggest that these
variant polypeptide spots might be concerned with the genetic factors contributed to the
development of SLE. However, it is possible that the development of SLE might be
affected by additional genetic factors and/or environmental factors.
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B65. 7HHFRITRIADRMRAY T—EOXEAETAEC L2094 - EBE
0 AhBiF « #F5EL (FRILKA - 2% %4E). Analysis on Blood Catalase of
Acatalasemic Mice by Isoelectric Focusing: Yukinori SATO, Yukiko TANAKA,
Masana OGATA (Dept. Public Health, Okayama Univ., Okayama)
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B66. Introduction of Human 7,-Immunoglobulin Gene into Mouse Feritized Eggs:
Ken-ichi YAMAMURA,' Hitoshi KIKUTANI,?> Naoki TAKAHASHI,® Shizuo
AKIRA!, Tetsuya TAGA?, Kazuhiko KAWAL' Kenichiro FUKUCHIL' Yuichi
KUMAHARA,! Tasuku HONJO,® Tadamitsu KISHIMOTOG? (*Dept. Med. Geri-
atr., 2Cent. Cell Engineer., *Dept. Geriatr., Osaka Univ., Osaka)

Ch4A-VCE-y,, which we used includes a EcoRY and Bglll fragment of PBR 322-CESS
V (CE-1) containing VDJ region and a EcoRI and BamHI fragment of Ch4-Hlgy;-10
containing y, constant region. About 200 copies of Ch4A-VCE-y, genes were introduced
into mouse fertilized eggs. Of 489 eggs injected with these genes, 319 survived and these
were transferred to oviducts of foster mothers. Thirty-eight were born and were screened
for the presence of human y-immunoglobulin genes by Southern blot hybridization to
total DNA extracted from liver biopsy samples using probes for the human y;-immuno-
globulin gene. Five of these 38 mice had integrated human y;-immunoglobulin sequences.
Estimated copy numbers in each mouse were 20, 15, 4, 1, and 20, respectively. Majority
of the human y; copies in each mouse have not undergone any deletions ot rearrangements
as judged from Southern blotting pattern by several restriction enzymes. Human y; gene
was present in several different tissues. All the mice tested so far transmit the human »,
gene to a fraction of their offsping in an autosomal dominant manner. Spieen cells from
Ch4A-VCE-y, positive mice were analysed for immunoglobulin production either by re-
verse plaque assay or by immunofluorescence staining of cytoplasmic immunoglobulin.
Secretion and production of human y; chain could not be detected in these mice. The
presence of human y; immunoglobulin gene did not appear to have any effect on the ex-
pression of endogenous mouse immunoglobulin genes. Northern blooting analysis is now

under progress.
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C1. Critical Role of Monosomy for the Segment 3p25.3— p26.2 in 3p-Syndrome:
Report of a Case with an Inferstitial Deletion of 3p: Kiyoshi KIKKAWA, Kuniaki
IYODA, Kouji NARAHARA, Shunsuke KIMURA and Hiroshi KIMOTO (Dept.
Pediatr., Okayama Univ., Okayama).

The proband, a 10-month-old female infant, was born after 39 weeks of gestation to a
31-year-old mother and a 33-year-old father. The birth weight was 2,435 g and the height
42 cm. At 10 months of age, the infant was admitted because of psychomotor retardation
and failure to thrive. Physical examination revealed that the weight was 5,985 g and the
height 65.4 cm (both figures less than 1 percentile). She was found to have following
abnormalities: microcephaly, flat occiput, anterior low hair line, triangular facies, syn-
ophrys, blepharoptosis, short palpebral fissures, upward slanting of eye slits, epicanthic
fold, ear malformations, long philtrum, anteverted nostrils, carp shaped mouth, thin lip,
high arched palate, micrognathia, brachydactyly, rocker bottom feet, and rectus diastasis.
Study of auditory brainstem evoked response revealed severe degree of bilateral sensori-
neural deafness. Dermatoglyphics of the proband included right simian line, bilateral
high axial triradii (t”), digital patterns consisting of UL A UL UL UL in the right palm
and UL RL RL UL UL in the left palm, and low total ridge count (58). Cytogenetic
studies using high resolution G- and R-banding techniques showed the karyotype of 46,
XX,del(3)(p25.1;p26.2). The parents had normal chromosomes. Seven cases with a dele-
tion of the short arm of chromosome 3 have been so far reported. Merrild ef al. (1981)
have claimed that 3p— has a syndrome characterized by severe psychomotor and growth
retardation, a peculiar facies especially with triangular appearance and blepharoptosis,
and anomalies of the extremities. The deleted segments in the 7 reported cases were
p25—pter (6 cases) or p25.3—pter (1 case). The present case, in which deletion in-
volved the segment p25.1— p26.2, showed a similar phenotype to that of the 3p— syn-
drome. Together with this, the lack of phenotypic features of the 3p — syndrome in a case
with 1(3)(p26.2q29) (Narahara et al., 1981, unpublished) suggested that the loss of the seg-
ment 3p25.3—> p26.2 is responsible for the 3p— syndrome.

C2. iv(9)(p22;922), 4 L 2 Y EFUHERBZ - 2R IgA RIBEO 1 L1
ARRE - BiRfE— - BARY - 5HE— - XABFS-F & GELX-E- /)
WY, KB #% (FrEEISNALE Y2 — - /NAE). A Case of Selective IgA Deficiency
with Insuline Dependent Diabetes Mellitus and inv(9)(p22;g22): T. OHTSUKA, §S.
TOMIZAWA, Y. SHIMAKURA, K. TAKANO, M. OHBA, K. SAKAT (Dept.
Pediatr., Niigata Univ., Niigata) and Y. OHTA (Dept. Pediatr., Niigata Cancer
Cent. Hosp., Niigata)

IgA RBECRB A DRECEIT D ML TR D, Bfafkl OBETIE 18 BREKDR
B FIABREShTV5. S, BAabBERY IsA REECA v 2 ) vEEEERE
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(IDDM) Z&0t L, inv(9)(p22;922) OREERFE®E Lic 11 SLRALER Uiz, e 7 5
KERSRCRIEL IDDM L2H, LS v R ) viBEL e L0\ 5. FEE, BEER, 645
R B8 L, MBI, AUERNERER cIiR g TgA, 418 ug/dl, mgHWE [gA 280 ug/dl,
WEYEp secretory component 31T, 7S, 118 IgA oW/EORBE D, U vAKEERETO IgA
EEEORE T, BRO Teell RxEE L, Beel o IgA EABEMB~OHt, RIEE
OEENFEINS. HLA clZBRIAHO IDDM cHBEEOE W BW54 25 LT G
SYE, C AV PR BREEEE TOBEIL 46,5X,nv0)(022;922) 5 ), FRHCIRBENH
BOERYHE LT\, IgA KRIBRE, IDDM cidinsofe. IgA REEE inv9)(p22;922) & o
BB, flcABOEFAOBRED L, BECLIATHTHS.

C3, Double Minute Chromosomes (DMs) in a Case of Acute Myeloblastic Leukemia
and the Cell Line Derived from the Patient: Yutaka OHTA (Dept. Pediatr.,
Niigata Cancer Cent. Hosp., Niigata) and Kenji KISHI (Dept. Intern. Med.,
Niigata Univ., Niigata)

In this report we present the cytogenetic findings from the patient with AML and the
cell line, derived from the patient, which contain DMs and an aberration involving the
short arm of chromosome 1 which is possibly homogeneously staining region (HSR).

The patient, aged 28 years, had a histroy of non-Hodgkin lymphoma. His disease had
been clinically diagnosed as stage I, and he had undergone radiotherapy (5,600 R) in Jan.
1980. He was admitted to our hospital on Sep. 16 1981 because of lymphadenopathy and
leukocytosis. He was diagnosed as AML (M2). Bone marrow samples were processed
for chromosome analysis by a direct technique. In the first sample, out of 30 metaphase
plates, 11 (36.6%) revealed DMs. In the second sample, out of 13 metaphase plates, 5
(38.5%) revealed DMs. The number of DMs varied between one and 18. Variation in
the size of the DMs was observed. G-banding karyotype was 45,X, - Y,i(17q),del(1)(p327),
—22,+mar. The KY821 cell line was derived from liquor of the patient with CNS leu-
kemia on Jan. 21 1982. The KY821 cell line had numerous DMs which number ranged
1-58 per cell and more than 849, of the cells contained DMs. The cell line had a modal
number of 78, ranging from 60 to 88 chromosomes, and structural aberrations containing
i(17q) and the distal region of 1P which was normally weakly banded.

On Oct. 5 1983 the number of DMs decreased.
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C4. A Partial 10p Monosomy: Naoki NOMOTO, Akira YOSHIDA, Yuri MIYA-
NOMAE (Dept. Pediatr., Kyoto City Child Welfare Cent., Kyoto), Osamu
NAGAUCHI (Dept. Clin. Lab., Kyoto City Hosp., Kyoto) and Haruyasu IKUTA
(Dept. Pediatr., Kyoto Ist Red Cross Hosp., Kyoto)

A 18 month old female with a few peculiar features, and mental and developmental re-
tardation was reported. Her clinical features included; normal birth weight, downward
slanted palpebral fissures, inner epicanthal folds, blepharophimosis, large mouth, low set
ears, short commissura labiotrum posterior. She had no malformation of the heart.
Computed tomography of the head revealed moderate frontal brain atrophy. Her weight
was 9,200 g, length 78.4 cm, head circumference 48.4 cm, and chest circumference 46.4 cm.
The proband was the product of a full term pregnancy born to a 25 year old woman (gravida
I para O). Her father’s ages was 24. She weighed 3,120 g and her head circumference
was 35.6 cm at birth. During her neonate and early infant period she had severe jaundice,
convulsion due to hypocalcemia, and failure to thrive. Her head was held by 6 months.
She sat alone by 11 months, and now stands with support. Developmental ages was §
months at 18 month old. Dermatoglyphic study showed palmar axial triradii in the t/
position, both simian lines, all whorles in fingertip patterns bilaterally, and L¢ in the hal-
lucal areas bilaterally. Using our modified G-banding method and Q-banding method,
the proband’s karyotype was de novo 46,XX,del(10)(p13), and parent’s karyotype was
normal.

C5. Another Retinoblastoma Patient of 13g14 Deletion Mosaicism with Mental Re-
tardation and Muscular Hypotonia: Tomiko MOTEGI, Akira INOUE, Hiroko
KADOWAKI, Makiko KAGA, Yukishige YANAGAWA (Dept. Pediatr., Tokyo
Univ. Branch Hosp.), Kazumi AKAZAWA, Mari KOMATSU and Kensei
MINODA (Dept. Ophthaimol., Tokyo Univ. Branch Hops., Tokyo)

In 1981 and 1982 Motegi reported five cases with 13q14 deletion mosaicism in lympho-
cytes among 66 retinoblastoma patients. All these five patients with 13q14 deletion mo-
saicism had normal somatic growth and normal mental development. We recently ex-
perienced a patient of a 13q14 deletion mosaicism in lymphocytes who had muscular
hypotonia and mental retardation (D.Q. 49 at 13 months of age) besides the sporadic
bilateral retinoblastoma. The proband, a 4-month-old boy (patient no. 67), was referred
to the Department of Ophthalmology because of therapy to bilateral retinoblastoma. He
is the first child of unrelated healthy parents. There was no family history of other anom-
alies. The pregnancy and delivery were uneventful. The mother was 25 and the father
28 years old at the time of the proband’s birth. Birthweight was 3,250 g and length 48
cm. At two months of age, nystagmus and leukocoria in the left eye were noted. He
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consulted another eye clinic at 3 months of age when the right leukocoria subsequently
occurred. The ophthalmoscopy showed a solid mass of the size of 10 disc diameters asso-
ciated with localized detachment of retina in the right eye and the total detachment of
retina accompanied by corneal opacity in the left eye. Both ultrasonography and com-
puterized tomography revealed bilateral retinoblastoma. He is a floppy infant with some-
what peculiar face including hairy forehead, slightly upwards-slanting palpebral fissures,
broad nasal bridge, a large mouth with a thin upper lip, a long philtrum, bulbous tip of
the nose and large pinnae with unusual pitting. His skull has a deformed configuration
with the right parietal bossing.

The first blood of this patient in May, 1982 showed that the proportion of 13¢g14 deleted
cells was 329 (123 cells examined using high resolution G-banding techniques), while the
second blood drawn in Feb., 1983 showed that the 13q14 deletion cells made up only 109,
of 163 cells examined using both GAG- and RBG-techniques.

C6. 16q— Syndrome in Association with a Balanced X ;16 Translocation and Selective
Inactivation of the Derivative X Chromosome: Y. FUKUSHIMA, N. KATSU-
MATA and Y. KUROKI (Div. Med. Genet., Kanagawa Child. Med. Cent.,
Yokohama)

Case report: The patient, a 2y Om female, was born at 39w after an uncomplicated
pregnancy to unrelated healthy 31y mother and 33y father. Birth weight was 3,600 g.
She had growth retardation and severe mental retardation. Her facies was characterized
by frontal bossing, up-ward slanting of short palpebral fissures, epicanthus, hypertelorism,
skin tag on the nasal tip, anteverted nostrils, wide-spread nasal alae, median cleft lip,
retrognathia, malformed ears and high-arched palate. She suffered from congenital heart
disease (VSD) and cphthalmological abnormalities including microphthalmia, persistent
pupillary membrane, corneal leukoma, heterochromia and internal strabismus. Her DQ
(MCC) was estimated at 29. Dermatoglyphics was abnormal: distal axial triradius t'(bil),
additional digital triradius d'(bil), decreased TFRC(76) and fibular arch hallucal pattern(it).
Cytogenetic investigations: The karyotype of the patient was 46,X,t(X;16)(q28;q11.2) on
the basis of high-resolution G-banding with the 550-band stage. The parents were chro-
mosomally normal. In X-replication studies using the BrdU-AQ technique, the derivative
X chromosome was constantly late replicating in all of 41 cells examined. Comment:
Inactivation of the segment of 16q translocated on Xq seemed to be the most plausible
explanation of multiple congenital anomaly and mental retardation in the present case.
Four cases with 16q— have been published. Among them, 3 cases with the deletion of
16q21 band were very similar to each other. Though the present case shared some features
with the previous cases, the majority of her phenotype were different from them. This
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variation may be due to the difference of the breaking points and that in guality of chro-
mosomal abnormality, i.e., simple deletion or inactivation. There are many reports of
balanced X; autosome translocations. In almost all cases, the normal X chromosome is
constantly inactivated. But, in some exceptional cases the derivative X chromosome is
inactivated and such cases are affected with various kinds of congenital diseases. The
role of inactivation of X chromosome in balanced X; autosome translocations has not been

clarified.

C7. Pseudo-triploidy (R @fFE 69) O/ 8 AMMoL O 1 f§] : AHE— « kHEF .
BRI - SO - iR (FIRKIUEX - 7). An Infant Case of AMMOoL
with Pseudo-Triploidy (Chromosome Number 69): R. TSUKINO, H, OHMORI,
T. IZUKA, R. HIGUCHI and M. KOIKE (Dept. Pediatr.,, Wakayama Med.
Coll., Wakayama)

[BHgEEm] ARALKBOEEEHECROEIEEL L VELD, ¥ 50 Sl onGaEEHFTH
%. 4@ highrisk # & EBii 5T AMMoL CHERF pseudo-triploidy, KRl 47 o
7R—vDLirotc | FIeHETS. [FR] EFA KT8 1 »A87. LA60HIRE
Regdt, REAQIRAEY AV 24 ESBRE I -7, G, CAv VT, [ER] RERSEh
I BRI ERE, FAB 5% M4 03k 309, fefutkll 69 M bhi. XEHEHGERE, 5%
RSEeT dry tap Lirode. Z0fk, B L OWEHIERG M1, L6l 47 oflTe 0 ThH
ol @8R 17 HBTEE L. [#2] pseudo-triploid mA: gz, FE diploid sett &%
haploid set @ X ¥, HEEOWEILRY haploid set (PEREE) #RIL LT3 L HEEI RS, KT
R U2 H sk, FAB 8 MI, Lkl 47 L RER L2 EFRLFRET, 15 BELRSK
BEHI X % secondary tumor D ETEEMEARL.

C8. A Case of 48,XYY,+21: Kazushi NOMURA, Hideki TERAMOTO, Shinichiro
TANAKA, Kozo OHAMA, Atsushi FUJIWARA (Dept. Obst. Gynec., Hiroshima
Univ., Hiroshima) and Koji SUNAHORI (Dept. Obst. Gynec., Chugoku Rosai
Hosp., Kure)

The patient was a 5-month-boy born as the first child to the parents, 19-year-old mother
and 25-year-old father, at 39 weeks of gestation. He weighed 3,778 g at birth and main
clinical findings were as follows: muscular hypotonia, dried skin, joint hyperflexibility,
oblique eye fissures, epicanthic eye-folds, left ear deformity, flatness of nasal bridge, pro-
truding tongue, short neck, loose skin of neck, broad and stumpy hands and feet, left
short 5th finger, left incurved 5th finger and single crease on left 5th finger. Chromosome
analysis by the G-, Q-, and R-banding techniques on peripheral blood lymphocytes revealed
a karyotype of 48, XYY,+21. To investigate the origin of an additional no. 21 chromo-
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some in the patient, fluorescent heteromorphism of no. 21 chromosomes of the patient
and parents were examined using R and Q sequential staining method.

Two of the patient’s no. 21 chromosomes showed homozygous pattern which originated
from one of the two homologous chromosomes of the father. This finding suggests the
following mechanisms as the possible cause yielding the abnormal chromosome constitu-
tion of the patient. (1) Nondisjunction of no. 21 and Y chromosomes at the second mei-
otic division in spermatogenesis. (2) Nondisjunction of no. 21 and Y chromosomes at
the first cleavage division with death of a 21-monosomic cell line. (3) Nondisjunction of
Y chromoscme at the second meiotic division and nondisjunction of no. 21 chromosome
(paternal origin) at the first cleavage division with death of a 21-monosomic cell line. Of
10 cases with a karyotype of 48, XYY, + 21 reported in the literature, only one by Schmidt
et al. (1978) was analyzed for the origin of the additional chromosomes and concluded to
be due to second meiotic error in spermatogenesis.

C9. FEOBEEMAICHT 2 EMLBAORE (FR) : LAFE - BEST - AHE
F - 9EH— (ERRER v v % — IR - #&{5). Survey of Q- and C-Variant
Chromosomes in Various Patient Populations (Preliminary Report): Kiyomi
YAMADA, Reiko TAJIKA, Naoko ARITA and Ichiro JINNO (Natl. Med.
Cent. Hosp., Tokyo)

[HE] Q X0 C Av 'REJRC I - THRdHIh s RafEo BREREHIERIC L »TK
ERBNERSA LRSS, TORBHFEIMEFORRACE (FEY DLV DRONLES
PEBE LIV, Tofud, tThboRBPRtdoRE L HEEEY ERES I USE0FEER T
FELEETAC L RLi. [FEl Q Av Fikerr Y viak C v Pk DA-DAPL 36,
Bz, FEAY FORE XOHMEERIL, Q Ay Fixum - B8 1978) ofiksy, C A v
K3 Pantil-Lubs (1977) oJjika Hvie. [ER] #4200 iz BB LToHidTh ) Mm%
BT, o¥0 7 o0fFEdEE L3, BIRARSTEAL. QiuRBER (40), 3
EI ko RERERY b o5k (112), WH HAKE LRRRE 1D, XYY #s 74 v 7 an
x—EEERE (50), 21 v U v I—F KXy vEEER (188), HWEER (165), BICERER (197).
1 OFERVBESY B, L3 0EHE LT AV RAKOR X, MEOFEERE)CER L.

C10. BREBLI—ICHETILEHREEOHRBEROEELZONE  BHET - X
F3E o ZHRSCHE o #RIRED (Special Ref. Lab.). Chronological Changes in the
Frequency of Chromosome Abnormalities in Specimens Analysed in a Laboratory:
Keiko SAKAI et al. (Special Ref. Lab., Tokyo)

Wy x — BT HRAGEROMMAEIN 3 H) HNELEL0T, CEBRETS.
1981 48 7 HX v 1983 4£ 5 A ¥ cleYic g Shickkofc, 20 Ml LafE Tl
15,117 BiRC o\ CREL R L. HEE LOIRBNESEEE, BIOREIE G, C Q
R) BT, BB 15117 Bfed, RAGEREIERShiool 2,532 #iiEc, 16760, Th
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o (1979 48, 3,829 sutkrh, 949 #itk, 24.79%, 1980 4, 7,788 Rufkrh, 1,783 #fk, 22.89%).
El, ThEURAGRELEROGRECHE LSS, T 3.2600 (1979 4, 5.347;, 1980
%2, 5.65%), HET 13.5% (1979 48, 19.45%, 1980 48, 17.24%) ThV, BRELHRCHTHE
BERFEAETOERLDS. Lirl, BEHRCOVCUIELPRENL TN S, ShidRbfR
FEHEN, 1—F VBEE L TR ER LT ELdREFRMETLTw3L0: H 2 b h
5.

C11. Karyotype Analysis in Many Cells from Chronic Myelocytic Leukemia (CML)
Reveals Clones with Additional Ph' in Early Chronic Phase. Kimio TANAKA,!
Nanao KAMADA,? Nobuo OGUMA,?> Yasuo TAKIMOTO,? Atsushi KURA-
MOTO? and Takeshi OHKITA! (!Dept. Hematol., 2Dept. Intern. Med., RINMB,
Hiroshima Univ., Hiroshima)

Chronic myelocytic leukemia (CML) is a disease of clonal origin in which it has been
suggested that the leukemic cells arise from a single Ph® positive cell. In more than 75%
of the patients examined, additional karyotype abnormalities have been reported in the
terminal acute phase of the disease. While studying the clonal evolution of karyotype
changes in CML, we detected, by analysing many cells, the presence of clones with addi-
tional Ph' chromosome even in the early chronic phase of the disease. Bone marrow
cells from 16 patients with CML were cultured for 24 hr and metaphase preparations were
G-banded. More than 100 cells were karyotyped per each case. The following obser-
vations were recorded: 1) In all patients examined, an additional Ph! positive clone was
noted in 1.3~12.4%; of cells examined, in the early chronic phase. 2) Cells with additional
Phl, also exhibited either numerical aberrations involving trisomy for #9, 15, 18 or un-
balanced rearrangements involving #1, 4, 5 or 8. 3) A small proportion of cells in early
chronic phase presented +8, 2Ph', or +17. This kind of aberration has been reported
previously mostly in acute phase of CML. 4) Comparative karyotype analysis of early
chronic and acute phase of 5 out of 16 patients who entered into acute stage, showed a
rapid proliferation of clones with additional Ph* in only 2 patients, while in other 3, new
clones appeared. These results suggest that analysis of many cells in early chronic phase
may reveal subclones with additional Ph'. Furthermore, data presented here may indicate
that of all the chromosomal rearrangements seen in early chronic phase, only a few get
selected and established in the terminal acute phase.
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C12. Spontaneous Structaral Aberrations of Lymphocyte Chromosomes in the Hiro-
shima F,; Population: Akio A. AWA, Yoshiaki KODAMA and Takeshi ABE
(RERF, Hiroshima)

Structural aberrations of chromosomes have been considered as one of the most sensitive
indicators for the evaluation of the effects of physical, chemical and biological mutagens
on man, since the yield of chromosome aberrations is determined by the dose of mutagens
administered. It is thus important to accumulate the data on the type and frequency of
spontaneously occurring chromosome aberrations in somatic cells of persons in the general
human population. To privide basic information, the present observation was performed
to determine ‘the frequency of spontaneous somatic chromosome aberrations in approxi-
mately 6,000 children, born to A-bomb survivers and their controls in Hiroshima, who
are considered not to have had any history of significant exposure to ionizing radiation
prior to this survey. Of the 64,120 cells analyzed, dicentrics were noted with a frequency
of 1.87x10-3. This value appears somewhat higher than that obtained by other labora-
tories, showing a range between 0.2 and 1.3x 10-3, There were 18 persons, 12 males and
6 females, each containing a cell with multiple complex chromosome aberrations of un-
identifiable nature, designated as MA cells. Biological implication of MA cells remains
unclear, but they are presumed to be of T-cell origin, normally responding to PHA and
thus entering into their in vifro mitosis. The results of preliminary experiments indicated
that neither low temperature storage of whole blood prior to the initiation of culture nor

the age of donors was responsible for the cause of MA.

C13. Structural Chromosome Aberrations in the Hiroshima F; Population; Yoshiaki
KODAMA, Masashi HIRAMOTO, Kazumi TANABE, Junso NARUTO and Akio
A, AWA (RERF, Hiroshima)

Somatic chromosomes of the children of atomic-bomb survivors (F,) have been screened
as a part of the RERF program searching for genetic effects of A-bomb irradiation on the
Hiroshima and Nagasaki population. Chromosome analysis has been completed to date
for 9,305 children (4,476 males and 4,829 females) in Hiroshima. Of these, 60 were found
to have an abnormal chromosome constitution; 32 with autosomal anomalies and 28 with
sex chromosome anomalies. The frequencies of abnormal individuals are similar to those
of newborn infants obtained from neonatal cytogenetic surveys in several western countries.
For the abnormal cases so far detected, the break points and the origin of abnormal chro-
mosomes were determined by the conventional stain, G-, Q-, C- and N-banding techniques
for 32 cases with structural rearrangements of both autosomes and sex chromosomes; 11
with reciprocal translocation, 10 with Robertsonian translocation, 9 with pericentric inver-
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sion, 2 with an extra minute chromosome, one mosaic case with terminal deletion and one
with a ring chromosome. A high resolution banding technique has also been applied to

some cases sampled recently for the exact identification of the break sites.

C14. The Effect of Prolonged Treatment with Colcemid on Human Iymphocyte
Chromosomes in vitro: Kazumi TANABE, Shozo IIDA, Yoshiaki KODAMA,
Mimako NAKANO, Hachiro SHIMBA, Takeshi ABE and Akio A. AWA (RERF,
Hiroshima)

In order to analyze the cells with radiation-induced chromosome aberrations in blood
Iymphocytes from aged A-bomb survivors for 48 hr of culture, it is essential to obtain a
maximum number of well-spread metaphases from as small amount of blood as possible.
It is also desirable that all the observable metaphases should be in their first in vitro cell
division. To fulfill the above requirements, preliminary tests were conducted to accumu-
late efficiently metaphases by prolonged treatment of human lymphocytes in culture with
a low concentration of colcemid. The rate of metaphases in the second in vitre mitosis
to those in the first mitosis was measured by the presence of BrdU (5 ug/ml) in cultures
for sister chromatid differential staining. The durations of colcemid treatment at a final
concentration of 0.2 pg/ml were 2 h, 12 h, 24 h, and 48 h (or throughout incubation period).
Mitotic indices in samples from 48-colcemid-treatment showed 2.5 times higher than those
from 2 h-treatment. About a half of metaphases derived from 48 h-treatment was judged
as eligible for detailed aberration analysis. The rates of metaphases in the second in vitro
mitosis were less than 309 for 2 h-treatment, 0.2% for 24 h, and 0.05% for 48 h, respec-
tively. Among various ranges of colcemid concentrations so far tested, the most optimal
value was found to lie between 0.2 and 0.4 pg/ml, by showing the highest mitotic index
and by the absence of cells in the second mitosis. A preliminary application of the con-
tinuous colcemid treatment of human lymphocytes in vifro from several A-bomb survivors
showed that this technique is extremely feasible for the accumulation of metaphases with
reasonably high quality arrested at their first in vitro cell cycle.

C15. SCE Frequencies in Cultured Human Lymphocytes—Analysis in Metaphases at
the Third in vitro Mitosis: Mimako NAKANO and Akio A. AWA (RERF, Hiro-
shima)

In our previous observations, there was a wide variation in the base-line SCE frequencies
among individuals. It remains to be demonstrated whether this phenomenon may be due

to aging or may reflect the exposure of individuals to potential SCE-inducing substances,
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such as smoking. In order to answer this question, SCEs were scored in metaphases at
the third in virro mitosis, harvested at 76 h of incubation, in terms of i) SCEs occurring in
the first plus second cell cycle (SCE(y+2)), ii) SCEs occurring in the third cell cycle (SCEy),
and iii) SCEs observed at the site of centromere (cenSCE). Results from 21 females and
19 males indicated that a ratio of SCE( ;5 to SCE, ranged from 2.8 to 6.4 with an average
of 3.9. The mean of SCE,; showed 2.1 and 2.3 for females and males, respectively. Al-
though there was no increase with increasing age in the SCEq 42 frequencies among fe-
males, there seemed to be a positive correlation of the SCE .5 frequencies with age in the
males. This confirmed the previous results obtained from metaphases at the second in
vitro mitosis. There was no effect of aging on the SCE; and cenSCE frequencies in both
sexes. In order to deliberate the age-related increase in the SCEq +9) frequencies observed
only in males, a retrospective survey was examined for personal smoking habits. Mean
frequency of SCE(;+g from 5 smokers and 3 ex-smokers were 8.40 and 7.29, respectively,
while 10 non-smokers (control) showed 7.01. On the other hand, the frequencies of both
cenSCE and SCE; in the smokers and ex-smokers were almost the same as control level,
Exceptionally high frequencies of SCE(+2) were observed in 2 cases (12.6 and 14.4). The
reason for unusually high frequencies remains unknown. It is possible to interpret that
positive but apparent relationship between SCE( .5y frequencies and aging may be influ-
enced by potential exposures of individuals to genotoxic substances.
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D1. Studies on the Distribution of Blood Group Substances in the Aint Red Cell
Membranes: Shin YAZAWA, Tamiko NAKAJIMA and Ken Furukawa (Dept.
Legal Med., Gunma Univ., Maebashi)

The blood group A,;, At and A; subgroups are characterized by a continuous spec-
trum of the agglutinability against anti-A serum, anti-A; Dolichos lectin and anti-H eel
serum. The A-enzyme activity in the red cell membranes was detected to be linearly
related to the A-activity of the red cells. The H-sites in the membranes of A subgroups
and group O were glycosylated with UDP-GalNAc[?H] and purified plasma A;-enzyme.
The contents of H-sites in the A;, Ay and A, membranes were 16.2%, 40.0%; and 75.0%,
respectively, of that in the O membranes. The labeled membranes from group O, A,
and Ajn:, thus produced, were analyzed by SDS-polyacrylamide gel electrophoresis. It
was demonstrated that the labeled products of the O and A, membranes were located
mainly in the macroglycolipid component, but that those of the Ajn: membranes were
located in the region between M.W. 50,000-90,000. Analysis of the labeled products by
isoelectric focusing (pH 4.2-8.2) showed that the O and A, membranes had three radio-
active peaks between pH 6.0 and 7.2, whereas the Ajy membranes had smaller ones be-
tween them and had a broad peak in the alkaline region. These results suggested that
qualitative differences of H and A substances exist in the Ayt membranes, independently
of their intermediate characterization. The amount of unglycosylated H-sites in the Ajnt
B membranes was small as in the A;B membranes. After the blood group B substance
in the membranes was decomposed with a1 —3 galactosidase from CL sporogenes Mae-
bashi, the amount of GalNAc incorporated into the membranes was increased.

D2. Studies on Salivary Protein Polymorphisms. Electrophoretic Analyses of Human
and Macaque Monkey Salivas: Goichi ISHIMOTO, Tsukasa INAGAKI, and
Hideaki UDA (Dept. Legal Med., Mie Univ., Tsu)

Four human parotid salivary proteins were phenotyped in 460 individuals, consisting
of students and lab. personnels, by isoelectric focusing at pH 3-6 and alkaline polyacryl-
amide gels. The gene frequencies (Pr'=0.76+0.01 Pr:=0.24+0.01, Pa*=0.21+0.01
Pa==0.79+0.01, and Db*=0.04+0.01 Db~=0.96+0.01) obtained for Pr (proline-rich), Pa
(acidic) and Db (double-band) are very similar to those of the previous reports by Ikemoto
et al. (1977, 1979), and those (PIF*=0.70+0.02 and PIF-=0.30+0.02) of PIF (isoelectric
focusing) figured for Japanese. As already pointed out by Azen and Denniston (1978,
1981), strong association of the phenotypes, Pr 2 and Pa+ and also Pr 2 and PIF—, is
evident in the population. The haplotype frequencies (PriPa+=0.013, PriPag—=0.748,
Pr?Pat=0.194 and Pr2Pa—=0.045) are presented especially for practical purposes. Animal
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salivas were collected from 15 Macaca fuscata monkeys with pilocarpine stimulation, and
concentrated samples were electrophoresed to examine the saliva protein variation. As
electrophoretic patterns were quitely different between humans and monkeys, the estima-
tion of the monkey bands corresponding to human Pr, Pa, Db efc. was almost impossible
on protein-stained gels. By dimethoxybenzidine stain, monkey saliva shows two different
peroxidase-active proteins, one broad zone in the middle of the gel and another sharp
band(s) far at the anodal edge of the alkaline polyacrylamide gel. Although the former
proteins are invariably found in all samples, the latter clearly shows intra-species differ-
ences, which comprise 3 phenotypes with one or two main bands, suggesting the existence

of salivary protein polymorphism in macaque monkeys.

D3. Genetic Polymorphism of Human Parotid Salivary Proteins and Isozyme (Pa,
Pb, Pr, Db, Pm, Ph, Pn and s-AcP) and Whole Salivary Amylase Isozyme among
Japanese Population in Tochigi Prefecture; Shigenori JKEMOTO (Lab. Hum.
Biol., Jichi Med., Sch., Tochigi)

Phenotype and gene frequencies of parotid salivary proteins, Pa, Pb, Pr, Db, Pm, Ph, Pn
and parotid isozyme, s-AcP and whole salivary amylase isozyme were studied among Jap-
anese population in Tochigi prefecture. The Pa system was examined in 324 individuals
and the gene frequency obtained was 0.2143 for Pat and 0.7857 for Pa—. In the Pb sys-
tem, all 324 samples showed Pb 1-1 type and Pb? allelic gene was not found. The Pr, Db,
Pm, Ph and Pn systems were examined in 333 individuals and the gene frequencies were
0.7597 for Prt, 0.2403 for Pr?, 0.0534 for Db*, 0.9466 for Db~, 0.4138 for Pm™*, 0.5862
for Pm—, 0.0288 for Pht, 0.5712 for Ph~, 0.1247 for Pn*, and 0.8753 for Pn~. The Amy,
phenotypes were 50 individuals and the gene frequency of 4my,¥ was 0.010. The s-AcP
phenotypes were examined in 204 individuals and the estimated gene frequency was 0.2304
for s-AcP' and 0.7696 for s-AcP?. The s-AcP system is a new genetic marker discovered

by the authors and found in the parotid salivary isozyme.

D4. Alpha-1-Antitrypsin (PD) Polymorphism in the Japanese: Confirmation of PI*M4
and Description of New PI Variants: Isao YUASA (Dept. Legal Med., Tottori
Univ. Sch. Med., Yonago), Kazuyuki SUENAGA (Yamaguchi Red Cross Hosp.,
Yamaguchi), Yasuhiro GOTOH (Shimane Red Cross Blood Cent., Matsue) and
Keiichi ITO (Yamaguchi Red Cross Blood Cent., Yamaguchi)

Application of isoelectric focusing (IEF) to PI phenotyping has permitted the discov-
ery of four PI subtypes and a number of PI variants. In order to calculate the gene fre-
quency of PI*M4 in the Japanese, the P1 phenotyping by separator IEF was performed
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on a total of 1,000 serum samples from two local Japanese populations. Some serum
samples were submitted to acid starch gel electrophoresis and print immunofixation. The
PI M3 and M4 bands were distinctly separated from the PI M1 bands. The PI M4 bands
were slightly cathodal to PI M3 bands. A difference between the PI M3 and M4 was
very small but distinct. These appearances correspond to the four-allele model for the
inheritance of PI M subtypes. Only three examples were typed as PI MIM4. PI*M4
was confirmed to be present in the Japanese but was extremely rare as well as PI variant
alleles. The gene frequencies obtained are as follows: PI*MI=0.7065, PF*p2=0.2390,
PI*M3=0.0480, PI*M4=0.0015 and PI*variant=0.0050.

The following six variants were observed in this study. Variant 1 (E Matsue): this new
variant run between E Lemberg and E Franklin. Variant 2 (E Tokyo): this variant was
already observed in the Japanese. Variant 3 (N Nagato): this new variant was almost
similar to N Adelaide. However, D TT-IAC treated N Nagato migrated between N Adelaide
and N Hampton. DTT-IAC treatment was also effective in differentiating P Castoria from
P Kyoto. Variant 4 (P Onomichi): this variant was located between P St Louis and R and
was the same as P Fukuoka. Variant 5 (P Yasugi): this new variant had a mobility
between P Clifton and P Leverkusen. This difference between P Yasugi and P Leverkusen
was observed only in DTT-TAC treated samples. Variant 6 (Y Hagi): this new variant run
between X and Y Toronto.

D5. Isoelectric Focusing Studies of Human Red Cell Esterase D in Japanese: Tohru
ITOH and Itsuro NISHIGAKI (Dept. Genet., Inst. Develop. Res., Aichi Pref.
Colony, Kasugai)

Human redce 1l esterase D (EsD) exhibits genetic polymorphism with three common
phenotypes determined by two autosomal codominant alleles, EsD' and EsD?. A large
number of population data have clarified the allele distribution in various races and addi-
tional rare alleles have hitherto been detected: EsD?, EsD*, EsD5, EsD¢ and a null allele
EsD. Recently, it has been elucidated that the allele EsD? distributes with a polymorphic
frequency in Caucasian populations. This allele could be easily discriminated from the
allele EsD?, using the isoelectric focusing (IEF) technique, but the IEF analysis has been
so far done only in Caucasians and in small samples of Negroes. IEF investigations of
EsD were therefore performed on Japanese samples. By means of starch gel electropho-
resis, EsD phenotypes and allele frequencies were calculated in 1,823 samples, not different
from those of other Japanese populations, while IEF analysis on same individuals revealed
no presence of EsD% but the occurrence of a rare and hitherto unknown allele. Although

we tentatively designate this allele EsD?, isoenzyme products of which are very closely
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located to those of EsD! in electrophoresis, this existed with a. frequency suggestive of
polymorphism (EsD?=0.008). In quantitative analysis as to individuals with EsD?, re-
markably low values were found: EsDYEsD'=3.5 and EsD*EsD'=1.5. These results
suggest that subtyping by IEF should be performed in chromosome mapping analysis,
population genetic studies and even forensic medicine investigations such as paternity
testing.

" D6. Polymorphism and Rare Electrophoretic Variants of Glutamate-Pyruvate Trans-
aminase (GPT) in Japanese Residing in Hiroshima and Nagasaki: Yasukazu
KIMURA, Junko KANEKO, Norio TAKAHASHI, Kazuaki GORIKI, Mikio
FUJITA, Chiyoko SATOH (RERF, Hiroshima) and Ryuji HAZAWA (RERF,
Nagasaki)

With the aim of evaluating the possible genetic effects of A-bomb radiation at the pro-
tein level, a study is being made to detect electrophoretic variants of 30 blood proteins of
children born to proximally exposed survivors (study group) and those of distally exposed
survivors (control group). This report presents results on glutamate-pyruvate transaminase
(GPT) in red cell hemolysate. Vertical starch gel electrophoresis and GPT staining were
conducted according to the method of Chen and Giblett (1971)* on a total of 13,772
children, 7,122 in the study group and 6,650 in the control group. A slow variant with
a mobility similar to that of GPT 6 was found in a child whose mother was exposed in
Hiroshima (y 3 rad, neutron 1 rad). Both parents showed GPT 1. Since no inconsistency
was observed in the biological parentage by the examinations of blood, protein and HLA
types, this variant detected in the child is assumed to have been induced by a fresh muta-
tion. The frequency of GPT*I for the cities combined, 7,187 Hiroshima children and
6,585 Nagasaki children, is 0.592 which falls within the range of 0.535-0.624 reported by
others for the Japanese. There is no significant difference in the frequency of GPT*I be-
tween Hiroshima and Nagasaki. Seven types of hereditary rare variants were encountered
among 83 children, 75 migrating more anodally than the GPT 1 band and 8 migrating more
cathodally. They are tentatively named 8 HR1, 8 NG1, 8 HR2, 9 HR1, 4 NG1, 7 HR1
and 6 NG1. A group of fast migrating variants with mobilities similar to that of 8 was
divided into three types: 8 HR1, 8 HR2 and 8 NG1. 8 NG1 was found in 19 families
in Nagasaki, but only in 6 in Hiroshima. The difference in the frequency of GPT*8NGI
between Hiroshima and Nagasaki is highly significant (p <0.01).

1) Chen, S.H. and Giblett, ER. 1971. Science 173: 148.
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D7. The Gene Frequencies of Glutathione-S-Transferase Isozymes in Japanese Popu-
Iation: Katsunori AKIYAMA and Kazue ABE (Dept. Legal Med., Tokyo Women’s
Med. Coll., Tokyo)

Glutathione-S-transferase [EC 2.5.1.18] GST consists of the three different isozymes
GST,;, GST, and GST; that were detected by starch gel electrophoresis and the enzyme
specific staining procedures using liver extracts. Furthermore, the phenotypes of GST;
were separated into GST,Y, GST;*, GST,* and GST,°. And the phenotypes of GST, were
separated into GST,!, GST,**and GST,%. The electrophoretic patterns of GST; show the
high-activity forms or low-activity forms individually in starch gel electrophoresis using
human red blood cells. We present the data on the distribution of GST; and GST, pheno-
types using liver extracts of a total 118 unrelated individuals in Japanese population, and
GST isozymes using leukocyte extracts. The gene frequencies of GSTy!, GS73% and
GST,® were estimated at 0.2411, 0.0934 and 0.6655, respectively. And the gene frequ-
encies of GSTy* and GST;® were estimated as 0.7924 and 0.2076, respectively. It was
shown that the investigation of GST isozymes using leukocyte extracts reveals the genetic
polymorphism of GST, and the high-activity forms or the low-activity forms of GST;.
The gene frequencies of GST, and GST, in Japanese population were similar to those of
the other races.

D8. Genetic Polymorphism of Mitochondrial Glutamate-Oxaloacetate Transaminase
in Japanese: Tasuku TOYOMASU, Koichi SUZUKI, Naoki KAWAI and Kiyoshi
MATSUI (Dept. Legal Med., Osaka Med. Sch., Osaka).

This report describes an existence of a genetic variant of m-GOT in Japanese popu-
lation which was detected by the analysis of a number of sera with the recently devised
electrophoretic procedure (Sakakibara et al., 1983). Cellulose-acetate membrane eleciro-
phoresis was carried out followed by the GOT specific staining using cysteine sulfinate as
substrate instead of aspartate. The variant pattern was confirmed by starch gel electro-
phoresis using white cells as sample and aspartate as substrate conventionally. Sixteen
out of 1,860 samples showed triple banded pattern that was indistinguishable from mGOT2-
1 on starch gel (Hackel er al., 1972). Studies on two families confirmed the autosomal
codomi nant inheritance of the variant.

D9. Computer Simulation of Polygenic System: Eiji INOUYE, Katsumi MITA (Inst.
Develop. Res., Kasugai) and Shigekazu TANAKA (Dept. Engineer. Physics, Chubu
Inst, Technol., Kasugai)

Statistical analysis of threshold characters has taken a normal distribution of liability
for granted, but it is conditional on a large number (N) of contributing gene loci (15<
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2Np) and a constant allele frequency (p), both of which do not hold for actual situation.
Ignoring epistasis, taking independent loci, each with two alleles, and let N=3, 4, 6, 8, 12
and 16, px (0<px=<1) and genotypic value (E) of homozygotes (2A; y and 2A,; x; 0<<A; x,
A; x<1) at Nth locus were generated at random. Genotypic value of heterozygotes was
either (1) A{ x+ Ay x (semidominance model), (2) 2A, x (complete dominance model), (3)
between 2A, y and 2A, y (incomplete dominance model), or (4) between —1 and + 3 (over-
dominance model), and in models (3) and (4) the value was taken at random. For every
type of genotype combinations Y==F (F is genotype frequency at each locus) was com-
puted and plotted against fifieen classes of X=XE. Computations were repeated three
times. Approximation to normal distribution was achieved for 8</N in semi- and over-
dominance models, and for 16<N in complete and incomplete dominance models, In
smaller number of gene loci the distribution was either discrete or involving greater skew-

ness and/or kurtosis, and should therefore involves a substantial error.

D10. A Case of a Kabuki Make-up Syndrome with Growth Hormone Deficiency:
Hiromu FUNAKI, Noriko NAKADA, Kazuyuki ISHITOBI, Takaoc SASAKI (3rd
Dept. Intern. Med., Tottori Univ.), Atsushi TESHIMA (Div. Child Neurol.,
Tottori Univ., Yonago), Hirecaki HOSODA (Dept. Pediatr., Hiroshima Pref.
Hosp., Hiroshima)

Kabuki make-up syndrome is a new malformation syndrome reported by Niikawa,
Kuroki ef al. (1980). This syndrome is characterized by peculiar faces, dwarfism, mental
retardation and abnormal dermatoglyphics. Causes of growth retardation remain un-
known. This 5-year, 11-month-old boy was a first-born and the product of a 32-week-
gestation breech delivery to unrelated parents. Maternal and paternal ages were 29 and
30, respectively, at the patient’s birth. Birth weight was 2.3 kg. He showed susceptibility
to upper respiratory infection and otitis media. On examination, he was 94.6 cm in height
(—3.90) and 12.5kg in weight. Bone age was 3 years. He has a peculiar face: long
palpebral fissures, eversion of the lower eyelids, sparse eyebrows, heavy and long eyelashes
and large ears. He has abnormal dermatoglyphics including bilateral simian lines, finger
pads and absence of digital triradius c. There are high-arched palate, retention testis,
scoliosis and absence of right 12th rib. His DQ was 58. The karyotypes of the patient
and his mother showed normal. The results of endocrinclogical examination were as
follows: GH deficiency was revealed by provocative tests including insulin, arginine, glu-
cagon and L-dopa. PRL responses to TRH and sulpiride were also blunt, but secretions
of TSH, LH, FSH and ACTH were normal. Oral glucose tolerance test gave a normal
pattern. GH deficiency may play an important role in growth retardation in this patients.
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D11. Abnermal Distribution of Argininosuccinate Synthetase in the Liver of Citrul-
linemic Patients with Socalled Quantitative Type of the Enzyme Abnormality:
Takeyori SAHEKI, Yukio YAGI, Mariko SASE and Yasushi IMAMURA (Dept.
Biochem., Kagoshima Univ., Kagoshima)

From the enzymatic and immunochemical analysis, we found two types of citrullinemia,
qualitative and quantitative types of the enzyme abnormality in Japan. In the qualitative
type, a decreased argininosuccinate synthetase (ASS) activity is found in the liver and the
other organs, which is due to its abnormal kinetic properties, such as larger K, values.
On the contrary, a decreased ASS activity in the liver of the quantitative type is caused
by a decrease in the amount of the enzyme protein which shows a normal kinetic pro-
perties. It is notable that ASS in the other organs of the quantitative type is normal in
activity and kinetic properties. To answer the question as to whether the amount of the
enzyme protein is decreased in the liver of quantitative type and whether the distribution of
ASS in the louble is normal, we used immunohistochemical techniques to locate ASS in the
liver of the citrullinemic patients. ASS was located in the cytosol of the hepatocytes of
control liver, but not in the bile duct cells or endothelial cells, and distributed almost
homogeneously in the lobule with slightly denser staining in the periportal region. We
obtained two types of ASS distribution in the liver of quantitative-type citrullinemia;
homogeneous distribution of ASS similar to that of control liver and heterogeneous dis-
tribution of ASS in which strongly stained hepatocytes make clusters among less stained
hepatocytes like mosaic. As far as tested, we could find no such heterogeneous distribu-
tion of ASS in the hepatitis or cirrhotic liver, and no such heterogeneous distribution of
arginase, aldolase or y-glutamyltranspeptidase in the liver which shows the heterogeneous
distribution of ASS. From these results, we suggest that the heterogeneous distribution
of ASS is due to an abnormal gene expression of ASS in the individual hepatocytes.

D12. ERRLFHEHE--HERHSGD 1 2k EXEFE « BEEE - HERK
& - FIUER GERA - AN, SBHFEH Gk - 1 H8), L£i%E—. RIIES
(BIFELX - /7R). An Autopsy Case of Thoraco-Abdominopagus Associated with
Complicated Cardiac Anomalies: Takuya KIYUNA, Moriaki SONAN, Takuya
IKEDA, Kiyotake HIRAYAMA (Dept. Pediatr., Ryukyu Univ. Sch. Med.),
Katsuaki MATSUT (Ist Dept. Pathol., Ryukyu Univ. Sch. Med., Naha), Eiichi
SENNARI and Kunio HAYAKAWA (Dept. Pediatr., Miyazaki Med. Sch.,
Miyazaki)

EOWE LN, &4 H. BB 25 i, H. SEPEEE. EESEIRL, TRRRCNBS
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Lidigve. 13 BOEf==2—c X3 WRORBK L RIT, 38 3, FTTVMCCHE BRLR LT
FHAENS 4996 2. &4 BRRECL, WRICL DV UTOMEARE S hi. BRI, WL

Vol. 29, No. 2, 1984



274 BAANEBRESE 28 BASHEEES

SEE EHE ORA L " EEHmEbiko —EEH Th o . LBL, Fritzsche 0. LEHAHED 1T
ST, B—DLEPE L0\ DEREEN L B— AHoFAmEITRc #E RS
bh, KEREIVEASEL-RHEBROGACHE L TR, AEBEEOR LRI VEKL O £
MokMFIEROMEREGT, EEREEBEOLEIVEBRLTEY, FELEHLNS Ludimental
outlet chamber %7z, ETAEIIRMEER T, KEARBREFHEEL O AR, BR
OBETM 3 B, ERIIE 3 #E S EThote. FREALTED, FRBIVCTABIRKIIED
®0 1 ATFORD LRI BULERCRE. B8 1 £c, Fohic 2 BfR 2 #REEDR. &
RO L S RERFEL ST AEEAEL LI LIERED bR, FRSBEYR SN DR TORORE
LT, 5 BHHOETFARS LTO B TEEINRESh, FREL bR,

D13. Auatosomal Dominant Inheritance; A Pedigree of Cornelia de Lange Syndrome:
Hiroshi NAKAIL, Keiya TADA (Dept. Pediatr., Tohoku Univ.), Tourn KURA-
SHIGE, Hidee FUJIMOTO (Dept. Clin. Lab. Diagnosis, Tohoku Univ., Sendai),
Akemi ISHII and Seiko TAMAHASHT (Dept. Pediatr., Saka Hosp., Shiogama)

A mother, her boy and her girl showed clinical features of Cornelia de Lange syndromes.
The mother, 31-year-old, was born at the 8th month of normal pregnancy. Her birth
weight was 1,200 g. She showed short stature, microcephaly, palpebral ptosis, hypertri-
chosis on the forehead, synophrys, small ala nasi, long philtrum, high arched palate, thin
lip, low set ears, distal loop on the third interdigital area, absence of main line C and
moderate mental deficiency. But she had no history of convulsions nor anticonvulsant
medications. Her 3-year-old boy was born at the 38th week of pregnancy. His birth
weight was 1,740 g. His clinical features were single transverse palmar creases, single
flexion creases of the fifth fingers, clinodactylies, tapering fingers, cryptorchidism. He sat
alone at his 10th month of age and began to walk at 2-year-old. He could not speek any
words. The second child, a girl of 10 month, was born at the 39th week of pregnancy.
Birth weight was 2,220 g. She had also hypertrichosis on the forehead, synophrys, high
arched palate, and she could not sit alone yet. All of the family members were revealed
no chromosomal abnormalities even by high resolution G-band methods.. There was
only one report of a pedigree oh which this disorder had succeeded in more than two
generations (Ptacek ef al., 1963). This family suggested an autosomal dominant inherit-
ance for Cornelia de Lange syndrome.
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