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Symposium. Causal Mechanisms of Chromosome Anomalies. 

~-1~ : ~ ~ ' ~  (J~JlIN~ �9 ~@)  
Chairman: Kazaya MIKAMO (Asahikawa Medical College, Asahikawa) 

1. N-~. ~ 1 ~ .  Introduction. Kazuya MIKAMO 

2. Factors Relating to the Induction of Chromosome Structural Changes: Masao 
S. SASAKI (Radiat. Biol. Cent., Kyoto Univ., Kyoto) 

A number of physical and chemicat agents, even living organisms, have been demon- 

strated to cause chromosome structural changes in mammalian cells. Obviously, mode of 

action in the induction of chromosome structural changes widely varies among these 

agents, and can not be given in a simple notion. However, it should be noted that the 

chromosome structural change is one of the biological endpoints which arise as a con- 

sequence of the response of cells to the action of agents. Therefore, besides the types and 

mode of action of agents, the induction if chromosome structural changes is also largely 

influenced by the cell's intrinsic factors. 

According to the mode of action, ionizing radiation is distinguished from other chromo- 

some breaking agents since it induces chromosome structural changes independently from 

the semiconservative D N A  replication. This is in marked contrast to most of the other 

radiomimetic chemicals (including ultra-violet light), which produce chromosome aberra- 

tions only when the chemicals or chemical-induced D N A  damage (or modified D N A  repli- 
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cation machineries) are present during the DNA synthesis stage. This evokes an impor- 

tance of the differing mode of action of agents (X-ray type or UV type), cell cycle kinetics 

(cycling or dormant cells) and DNA repair capacity (capacity to excise DNA damage) 

of the target cells in the evaluation of genetic hazards. 

There is also a good reason to assume that the single array of DNA duplex constitutes 

the basic unit of  interphase chromosome (or single chromatid), and therefore, DNA meta- 

bolism such as replication, recombination and repair, plays an important role in the induc- 

tion of chromosome aberrations spontaneously or in response to the external agents. This 

has been clearly demonstrated in cells from patients with xeroderma pigment�9 and 

Fanconi's anemia, recessively transmitted diseases which are defective in the repair of certain 

types of DNA damage. In these cells, the change in the sensitivity among the cell cycle 

stages to the induction of  chromosome aberrations by chemicals showed a marked contrast 

to the normal cells indicating that the chromosome aberrations arose when DNA with 

damage yet to be repaired entered the semiconservative replication. In Bloom's syndrome, 

defective DNA replication has been suggested to be responsible for the high frequency of 

sister chromatid exchanges and hence chromosome structural changes. A series of domi- 

nantly inherited conditions of high cancer risk may call a special attention since they show 

high frequency of chromosome translocations in their skin fibroblasts. A significantly in- 

creased level of  karyotypically abnormal clones of ceils can be found in cultured skin 

fibroblasts from the patients and obligatory carriers in families with familial polyp�9 coli, 

familial colon cancer, familial leukemia and medullary thyroid cancer syndrome. More- 

over, many of the translocations involve the same break point in a patient and also in a 

family. It is tempting to correlate this peculiar finding to the DNA surveillance system, if 

present in human cells, to recognize and excise the particular part (foreign DNA?) of DNA 

and hence giving a cluster of break points at a particular part of a specific chromosome. 

3. ~{Y6�9  : ~ : ; g ~  (~;~ �9 ~_~{~k~). Mechanisms Leading to Triploidy in 

Mammals: Nobuo TAKAGI (Chromosome Res. Unit, Hokkaido Univ., Sapporo) 

~/ i~ �9  Beatty (1957) ~. Z 70~%7%,~,-~h~;~) 70. -~-~ . (~-FJ~70 ~, 

8 ~ 70. ~ N ~ :  8 6m dispermy ( ~ - N z ~ N )  ~ - ~ ' N z N : ~ 7 5 ~ N ~  70 diplospermy ~ 6 ~  7a. 

�9 bfa  Schindler and Mikamo (1970) ~ XYY �9 dispermy 
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dispermy, 114 ~;~--@~[J~: Z S--~@~N-~', ~ ' l N ~ � 9  ?~]~SA<~ 9, .Zg2 

~ ' ~ 7 0  t s m ~ J J { T � 9  tz 6~f, ~f~'I~H'bS~%$c X ~ 2 2~�9 XXX, 1 ;~�9 XXY 

dispermy �9 ~ ~_ -'5 N ~  % $ ;5. dispermy NN-- -~N/~NN,  N{Nm~NF@ t~:N N~k t c_ m Nu5 

�9 ~_~). Causal Mechanism of Numerical Chromosome Aberrations Studies {n Stages 

of Oogcnesis and Early Cleavage: Yujlroh KAMIGUCHI (Dept. Biol. Sol., Asahikawa 

Med. Coll., Asahikawa). 

,'5. 
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~/~/~t~S~;~,~a ~ ~ �9 ~, a) ~N~b 

Epidemiological and Experimental Epidemiological Studies on Origins of Chromosome 

Anomalies: Masaharu YAMAMOTO (Dept. Hygiene & Prey. Med., Niigata Univ., 

Niigata) 

~ @ ~ :  I, 250 @Rv-9%,-~ L~c. ~.)~ ~ �9 ~'17~, 6~ 
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a ~ 6~..N@~�9 ~,~@ x o Z g ~ J N ~ k  a b NN2 g ~ j m ~ u 5  

J< �9 , ] ~ ) .  The Origin of Numerical Chromosome Abnormalities in Man The Use 

of Chromosome Heteromorphisms: Tadashi KAJH (Dept. Pediat., Yamaguchi Univ., 

Sch. Med., Ube) 

~,, ;5. 

F~@';5 t k ,  e) ] ~ N h ~ . ~ N  (androgenesis) mNN@~;5 c k,  ~ gh~5 ;5. N ~ � 9 1 6 9  
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m,5~.  

:;t~,~--- ( ]~9tC.  } ~ )  : ~ @ ~ J : ,  ~ ] - ~ � 9  ~ 7 ~  delayed ovulation, delayed 

fertilization ?2 ~~169 t~ < N@- b~c ~, ,'5 c_ ~ ~?. N ~D~ ~ N, 9 D'~, AN�9 

m Z 5 .  

ovulation o3 2:5 m @ , ~ N ~ { ~ � 9  Z 5 ? ~ N %  ~ ; 5 0 ~ ' ,  ~57aNN~5"t 0 2 , o  

~N~mN))~t ~ D ~ & o ~ % ,  -{-�9 ~. k g1~i~,-f b% puzzling ~d'~a~,~NS. 

ND'~N',,,~,5 c k'-d', % ~'b<bb<N~2b~,?cfd@fc~,. 
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~?g.,SJ,..'~"d'25;57)~, D ~1 ~, G #$~-�9 Satellite formation 7)~Jzk.~l~ & G 2 b ; 5 ~ , 5 .  ~ ' � 9  


