
TECHNOLOGY OF GENETICS 

W I N S T O N  %. R A T N A Y A K E  

DepatLfineM/t 0 6  Zootogy, U v t i v m L t g  06  Sttd. Jagwmdenepwra, 
Nugegoda, S k i  Lanha 

Many centuries ago man gave up his hunting 
and nomadic habits and settled down to grow 
9lar.t~ and rear animals. He selecied the 
seeds of the plants, and mated the animals, 
shor7ing characters in them which he liked, 
to breed the next generation. In this way 
primitive man began very slowly to improve 
his crops and livestock in quality and in 
quantity so as to produce more food and 
clothing for himself. With the more settled 
way of life he could now enjoy, he was able 
also to leisurely thlnk about 5 ~ s  diseases 
and also perhaps to relate some of them to 
his own heredity. 

This trend of affairs continued until long 
after modern civilizetlol. as e know it had 
begun. Although man coul-d ranipulate his 
plants and animals to obtain improved 
varieties he still dld not know how this 
was brought about. Tl-o basic mechanisms of 
inheritance were still sbrouded in mystery, 
myth and superstition. It ras generally 
believed, even as late as the last century, 
that the characters of the mother and the 
father were mixed In equal proportions in 
the children, although everyday life wou'd 
have surely demonstrated that t'lis Tras not 
so. Any concepts of inheritance hicb they 
had, too were based purely on eulirical 
observations and intuitive reasonqng- 

Then in ~266, a Roman Catholic monk in 
Austria, Gregor herdel, published a paper, 
In German, i.1 an obscure natural history 
journal of +hat country. This was to change 
;he entire qutlook of man. Using very 
simple b-t elegant and rigorously 
scientific methods. and mathematically 

analysing his results, which was unusual 
for a biologist at that time, he announced 
to ihe world the. hitherto, secret laws of 
inheritance! He was ahead of his times, 
however, as most trail-blazers are. No one 
at that tiue unaerstood what he said; for 
34 long years this treasure lay buried in 
the shiftless sands of ignoralce. 

L.f ter his death: three European botanists, 
de  Vries, Correns and Tschermak, 
independently czirying out experiments 
similar to those of Mendel stumbled upon 
the same truths about inheritance, and they 
introduced Mendel in 1900 to the scientific 
world and explained the significance of his 
-rork. The Science of Genetics is therefore, 
actually a product of this century. 

According to Mendel, characters are 
produced in animals and plants by the 
action in them of unseen factors or 
particles which are the ones that are 
transuitted from generation to generation 
i the reproductive cells. He further 
showed that to explain his ' experimental 
fi-dlngs , these factors, which we now call 
genes must act in pairs to produce each 
cnaracter in the plant or animal but that 
they separate into the indtvidual factors 
in ihe g e m  cells. In the paired conditjon, 
one f;ctor could suppress the effects of 
the other, or in other words, one factor 
coula be dominant and the other recessive. 
This concept of the particulate nature of a 
hereditary material and their dominance and 
recessiviiy p~oved to be the essence of the 
ne-I science of genetics. .He further showed 
that such pairs of factors for different 



c h q r a c t e r s  corild co%b,Pe a t  random i n ,  

d i f f e r e n t  ways i n  eacn  gerleia t i o n .  

Ui th  t h i  s  ioeLnoLaL~g3: .:i and coRceptuaJ 
breakthrough i n  t h e  u n d c r r t a n d i n g  of t h e  
proc:esses -jf fche;itanr e ,  ne:r v i s t a s  i;f 

genetLca1 knowledge opeced up. J e r y  so:n i t  
uas  shown by other- genetic.!:.sts cha t  genes  
c r e  ).Inked t o  one a n o t h e r  i n  g roups ,  l i K e  
s t r i n g s  of beads ,  and t h a t  beads from c c e  
s t r i n g  cou ld  excha r~ge  p l a c e s  g i t h  heads  of  
i t s  complementary s t r i n g ;  t??st geces  a r e  
a c t u a l l y  c a r r i e d  on pa f r ed  structures 
c a l l e d  chromosomes i n s i d e  t h n  n u c l e i  of 
c e l l s  and s e e n  on ly  rhro:lgh a microscope ,  
t h a t  t h e  genes  a r e  made of a c h e n i c ~ i  
s u b s t a n c e  c a l l e d  d e o x y r i b o n u c l e i c  a c l d ,  o r  
n o r e  popu?.arly as DHA; t h a t  DNA h a s  a  
def  i - n i t e  s t r u c t u r e  which beautiful1.y 
accoun t s  f o r  a i l  t h e  kncnn p r o ~ j e ~ t i e s  of a  
h e r e d i t a r y  m a t e r i a l ;  t h a t  t h i s  DNA s t o r e s  
a l l  t h e  inforn?;%tion i r :  code f 3 r  producing  
p r o t e i n s  t h a t  go t o  form t h e  organism,  and 
t h a t  a l t h o u g h  D H h  i s  ve ry  s t a b l e  u ~ d e r  
normal c o n d i t i o n s  prcducil lg e x a c t  c o p i e s  of 
L t s e l f ,  somctimer; spon taneous ly ,  o r  under  
t h e  e f f e c t  of  c e r t a i n  i r r a d i a t i o n s  and 
chemical .? ,  t!le codes  g e t  a l t r r + d  producing  
changes i n  t h e  genes ,  t h e s e  a r e  termed 
muta t ions .  

With t h e  expariblng mass ~i b a s i c  knowleZge, 
g e n e t i c s  soon became a  f l o u r i s h i n g  
technology.  Th i s  technology of i n h e r i t a n c e  
has  produced d r a m a t i c ,  Impor tant  and 
F r a c t i c a l  r e s u l t s  f o r  the f a r n e r  and t h e  
animal  b r e e d e r .  

'File application of t h e  new tec l inology t o  
p l a n t s  h a s  produced by f a r  t h e  g r e a t e s t  
economic b e u e f i t s  t o  man, 

r~ -he c u l t i v a t e d  p l a n t s  whlch a r e  of  

paramount Importance t o  man a s  t h e y  s e r v e  
a s  t h e  b a s i c  sou rce  of energy-giv ing  food 
f o r  him and h i s  l i v e s t o c k  a r e  t11s c e r e a l s ,  
r l c e ,  wheat and n a t z e .  S e l s c t i v e  b reed ing  
programmes on t h e s e  p l a n t s  t o  irr!prove t h e i r  
y i e l d s ,  their proLein  c o n t e n t  and t o  make 
them r e s i s t a n t  t o  p e s t s  and diseases form 
t h e  s i n g l e  l a r g e s t  r e s e a r c h  endeavour of 
g e n e t i c i s t s  in t h e  w t ~ o l e  world.  

S e l e c t i v e  b r e e d f n g  i s  where i n d i v i d u a l s  
showing t h e  d e s i r e d  c h a r a c t e r s  a r e  s e l e c t e d  
t o  breed t h e  nexr  g e n e r a t i o n .  Th i s  i s  ve ry  
s i m i l a r  t o  what a n c i e n t  mar, ~ r a c t i s e c t ,  bu' 

w i t h  a d i f f e r e n c e .  It i s  more 
q o p h ~ s t i c a t e d ,  more e f f i c i e n t ,  and produces  
~ : I E  d e s i r e d  r e s u l t s  i n  a  ve ry  s h o r t  t ime.  
Ti -y  a r e  no l o l ~ g e r  t i i a l  and e r r o r  methods 
[ - ~ r t . i i n  c h a r a c t e r s  have a  h i g h  g e n e t i c  
coxpoT;ent and o n l y  t h e s e  c h a r a c t e r s  can  be 
m_aliFpillated by s e r e c t i v e  breeding .  Other  
p h d r z c t e r s  have ve ry  l i t t l e  g e ~ e t i c  
~a- ;~xb i  l i t y  bu t  can  be i n f l u e n c e d  by 
er,\rirorlmenta; f a c t o r s .  Such c h a r a c t e r s  
u s u a l l y  cannot  t- improved by s e l e ~ t h e  
brreirPng metnods bu t  depend on c u l t u r a l  
p r s c t i c e s  namely t h e  way t i l ey  a r e  grown, 
t o  show improvements. To d l s t f n g u i s h  
he: ween t h e s e  two types  of cha -ac t e r s  
r e q u f r t s  a  g c z a t  d e a l  af c a r e f u l  
e x p e r i m e n t a t i o n  

i n  m u t a t i o n ,  b reed ing  seeds  a r c  t r e a t e d  
w i t h  s u b s t a n c e s  r:h:.ch Pnd~ace crranges i n  
genes ,  and t h e  Eew mutant  genes  a r e  t h e n  
s u b j e c t e d  t o  sele-.;ion T h i s  s a ve ry  
w a s t e f u l  procear: a s  ve ry  ofzen  chs  changes 
produced i n  t h e  s e e a s  a r e  harmful  and may 
even I t i l l  titem o r  produce unwanted 
c h a r a c t e r s  i n  t h e  p l a n t s  t h a t  grow from 
such t r e a t e d  seeds .  Few usefu l .  changes  a r e  
e f f e c t e d  by tF'<s ,,lethod, bu t  where l a r g e  
r l~~mhera  of s z e d s  o r  i n d i v i d u a l s  a r e  
a v a i l a b l e  f o r  tPea tment  as w i t h  c e r e a l s  o r  
n icro-organisms,  t h i s  t echn ique  does  g i v e  
q~nj  ck  and economical  r e s i l l t s .  I r l  t h e  y e a s t s  
and o t h e r  f u n g i  t h i s  method h a s  been 
e x p l o i t e d  t o  i n c r e a s e  t h e  y i e l d s  and 
fmprove t h e  q u a l i t y  of t h e i r  p r o d u c t s  such  
a s  a l c o h o l  arid a n t i b i o t i c s .  

rhe t h i r d  method of b reed iqg  - 
\ y b r l d l z a t l o n  - makes u s e  of t h e  f a c t  t h - t  
when u i f f e t e n t  s t r a i n s  of p l a n t s  of t h e  
same s p e c i e s  s ~ ~ c h  a s  maize a r e  c r o s s e d ,  
ttle r e s u l t a n t  s eeds  g i v e  r i 8 ~  t o  p l a n t s  
which a r e  v e r v  v igo rnus  in growth ard 
e x t r e a e l y  ha rdy  towards  p e s t s .  and d i s e a s e s ,  
? 'his  pceqoffiensn c a l l e d  hybr id  v i g o u r  o r  
h e t e r o c f  s ,  nas produced such bumper 
h a r v e s t s ,  e s p e c i a l l y  of maize i n  t h e  Unt ted  
S t a t e s ,  t h a t  t h e  p r o f i t s  from t h e  i n c r e a s e d  
y l e j d s  a r e  s a i d  t o  have pa id  f o r  a l i  
r e s e a r c h  a c t i v i t i e s  i n  g e n e t i c s  up t o  t h e  
p r e s e n t  t h e ?  

Usirg s i m i l a r  met?-iods of b reed ing  o t h e r  
p l r i n t s  s ~ c h  as v e g e t a b l e s ,  p u l s e s ,  tea,  
r~ bber  cocor~i l t  , c o t t o n ,  t obacco ,  
ornamenta l  f l o w e r s  and even f o r e s t  t r e e s  
'-lave been improved 6 9  g i v e  h i g h e r  y i e l d s  of 
t h e i r  p r o d u c ~ s  which a r e  of b e t t e r  q u a l i t y .  



I n  c e r t a i n  p l a n t s  l i k e  t e a ,  f o r  i ~ s t a i l c e ,  
orice good ..;tl:ains have  he--L~ b r e d  the; .  e r e  
~ j r o p a g a t e d  vcget i : r . ivclu as  e c c . n ~ s ,  C!.=rif; 
a r e  g e n e t j c a l i y  u n i f o r , u  r u l  :u:es t h a t  a r e  
e a s y  t o  cu l i . : iva te  on  2 Large ecnuf ic rc ia i  
s c a l e  -. 

X i t h  !:-he ::c !.p of  t h e  -rti t e c h n o l o g y  of 
zpp!.i er! i ; e n ~ t f c s ,  in?pccveruents j n  t h e  

q r ~ a l i t y  a::<; q c s n i l t y  of  a n i r ~ i e l s ,  and +tie 
c o n t r r l i  i d  e l i rn i l in t io r i  of  r e s t s  arZ.3 
d i s e a s e s  have  been  r c h i c v e d  

The greatest amo:?i~t of r:. s e a r c h  s,i ;:. .LOI~~ L 
g o e s  i n t o  Iv,provj.ng t h *  ?roA:iction o f  f ' c d  
Ln te;-,,?s O F  m e a t ,  e g g s  a n d  a i l k  by means o f  
-e: .ect ive b r e e d i n g .  B r e e d i n g  o W t l o r s e s ,  
s h e e p ,  f i s h ,  d o g s ,  c o r s ,  p i g e o n s  and  
v a r i o u s  o t h e r  p e t s  t o  o b t a i n  u s e f u l  and 
f ~ n c i f t t l  s t r a i n s  a r e  c a r r i e d  o u t  i n  t h e  
m e  way. Mutallion b r e e d i n g  methods  a r e  
1 ~ s e d i . n  t h e  c a s e  of  sil.lcworms,, b e e s  and 
o t h e r  u s e f u l  i n s e c t s  where  l a r g e  numbers  o f  
e g g s  a r e  e a s j l y  o h t a i n a b l e  and  " 3.~le  
g e n e r a t i o n  t i m e  i s  s h o r t .  

I n  t h e  b r e e d i n g  programmes o f  !arge a n i m a l s  
s p ~ c i a l  u s e  i s  made o f  two t e c l ~ n i q u e s  One, 
i s  t h e  progeny t e s t i n g  of i n d i v ~ . d u a l  
a n i m a l s .  I n  t h e s e  . t es ts ,  i h e  g e n e ~ i c  
c o n s t i t u t i o n  o f  i n d i v i d u a l  a n i m a l s  w h i c h  
R C ~ :  m a i n l y  m a l e s ,  a r e  a s s e s s e d  by m a t i n g  
rhem t o  a  numb?r of  d i f f s r e n t  f e m a l e s  a n d  
examin ing  c h e i r  p r o g e n y >  Once a  good male  
i s  d e t e c t e d  h a v i n g  t h e  g e n e s  f o r  d e s i r a b 1 . e  
c h a r a c t e r s  t h e n  ~t i s  u s e d  a s  a  s t u d  f o r  
o b t a i n i n g  l a r g e  numbers of p rogeny  w i t h  
t h o s e  d e s i r a b l e  c h a r a c r e r s  f o r  r ~ m w e r c i a l  
p u r p o s e s .  A f u r t h e r  improvemen js i n  t h e  
u s e  of  t h e  setrc?nd of  thc L e r L i ,  c u e s ,  
namely ,  a r t i f i c i a l  i n s e m i n a t l q n  o:  . -  , .- Tho 
sperms of  t h e  s e l e c t e d  ma7e  i s  c x - r a c t e d  
and f r o z e n  and  s t o r e d .  Vhr .ne~rer  t i l e  need  
a r i s e s  t h e y  a r e  thawed and used  t o  
i n s e m i n a t e  a l a r g e  number o f  f e m a l e s  5 1  

f a c t ,  t h e  sperrns of donor  a n i m a l s  c a n  be  
used  i n  t k i s  f a s h i o n  l o n g  a f t e r  t h e  a n i i n a l s  
a r e  dead  and gone .  I n  advanced  c o ~ l n t r i e s  
sperm b a n k s ,  1 f a c t ,  a r e  m a i n t a i n e d  t o  
c a ? e r  t o  t h e  n e e d s  of  a n i m a l  b r e e d e r s .  ~ h L s  
h a s  r e c e n t l y  been e x t e n d e d  t c  t h e  s p e r a s  o f  
humans a s  w e l l -  

With t h e  u s e  oF A T ,  a  f ~ l r t h e r  r e f i n e m e q t  i n  
a n i m a l  b r e e d i n g  h a s  been  l L - t r o d u c c d .  
Normally e q u a l  numbers of  males and  f e m a l e s  
a r e  b o r n  t o  a n i m a l s .  But  i n  c e r t d - r :  

2 . n s t s n c e s  a s  i n  d a i r y  f a n n i n g  i t  i s  
~ d v a n t a g e o ~ . s  t o  have  a ;re f e m a l e  o f f  s p r i n g  
t k a n  rna.ie5:. T h i ?  i s  ~ c h i e v e d  w i t h  a 
r e a s o r , a b l e  d e g r e e  3 f  c 2 . : ~ : c e s ~  by mak?:.ng : ~ s e  
cf sitr k:~owi.edge of  h u w  sex i s  de temined .  

I a~=; i n  o t h e r  mammals i n c l u d i n g  .... ..a..~. . 

':!t~rn.?r: b e i n g s ,  a s  -.i s o  i n  i n s e c t s ,  sex  i s  
d e t - m i n e d  a t  ' ?::ti i z a t i o n  by a 
c k , r  . ,J.-,,#. ,,,. .,omal r n e c h a n ~ 9 a .  5: -  t h e  n u c l e i  of  a l l .  
cei i : .  ' t h e r e  . p a i r s  of i d e n t i c a l  
chrozr!osomt?s. b u t  .n n a l e  c e l l s  t h e  two 
members of' orie 1 , ~ i r  i": n o t  :de? t J .ca l  i n  
s i z e  and a p p e a r a n c e .  These a r z  c . a l l e d  t h e  
s e x  c!:romosomes 92:. a r e  , ' e : - i g n . i t e d  X and Y, 
of  r.rhlc'n thi .  ': L S  t i le  Le-9-.-- one  I n  t h e  
Zeu,ai.e c e l l s  t h e r e  a r e  two X chromosomes. 
dhen  t h e s e  chromosones s e p a r a t e  in!ro t h e  
g e n .  c e l l s ,  e a c h  ovum o r  egg cel.1. i n  t h e  
f e m a l e  would have  ail X chromosome a.nd al l .  
t h e  egg  c e l l s  would be  i d e n t i c a l .  Rut t h e  
sperm i n  i h e  m s l ?  : re  of  two t y p e s ,  t h e  X 
chromosome b e a r i i i g  sperm and t i l e  Y 
chromosome b e a r i n g  sperm. Recatlse t h e  X 
chromosome i s  l s r g e r  t h a n  t h e  Y ,  t h e  X 
sperm i s  h e a v l . f r  t h a n  t h e  Y sperm., 
C e n t r i f u g i n g  t h e  s e m i n a l  F l u i d  s e p a r a t e s  i:, 

a  c e r t a i n  e x t e n t  t h e  two t y p e s  of sperm.  
Now when t h e  f r a c t i o n  o f  f l u i d  con ;a in ing  
nor-.  of t h e  nea-vier  X sperm and 1.ess of t h e  
l i g h t e r  Y sperm i s  u s e d  t o  I n s e m i n a t e  a  
cow, t h e  c h a n c e  o f  g e t t f n g  a f e m a l e  c a l f  i s  
c o n s i d e r a b l y  i n c r e a s e d .  I f  m a l e s  a r e  
r e q u i r e d ,  a s  i n  t h e  meat i n d u s t r y ,  t h e r ~  t h e  
l i g h t e r  f r a c t i o n  of t h e  f l u i d  : :odd  tr used  
t o  g e t  more mal-es- E l e c t r o p h o ~ e s i s  a s  we?.!. 
a s  pH c a n  a l s o  bc u s e d  to sepa i - . a te  
q l l a n t i t a t i v e i y  t i l es0  X 2nd Y s p ? r m s ,  

1i1. tht: c.t;se o f  pcu l t r ! i ,  a s  !n 31.3. b i r d s ,  
f i s h  ~nc: moths, nhe mechar,ism of  s e x  
f i e t e r m i n a t i o n  i s  j u s t  t h e  n p p o s i t e ,  two X 
chromosomes p r o d u c i n g  a  male  sand an X and Y 
a  ? e m a l e  ( a c t i r a l l y  c a i i e d  Z and W 
chromosomes) .  I n  p o u l t r y  t h e  s e x  of chicks 
1 s  n o t  d ! s t i n g u i a h a b l e  e v e n  two weeks a f t e r  
h a t c h i n g  and commerc ia l ly  i t  i s  d e f i n i t e l y  
e c o n o m i c a l  t o  know t h e  s e x  o f  t h e  c h i c k s  a t  
~ . P R S ?  a s  t h e y  h a t c h  o u t .  The u s e  of 
s u i t a b l e  g e n e t i c  m a r k e r s  t o  ~ f % e  
r l i - k f e r e n t l y  c o l o u r e d  ia,a,e:., an* f e m a l e s  have 
h e r  t r i e d  and proved  s u c c e s s f u l  f n  
d l f c e r e n t i a t j n g  s e x ;  b u t  "he m a j o r i t y  of  
pot l t r y  f a r m e r s  have  n o t  t a k e n  t o  t h e  i d e a ,  

173th r ~ g a r d  t o  p e s t  c o n t r o i ,  var;o,s 
g - n e t i c  &le tbods  i r e  . .~sed, p d r t i c u ~ a r l y  f o r  

? i L i n g  i n s e c t  p d o t s .  The most 



s u c c e s s f u l  and popular  method i s  t h e  
s rer i2 .e  n n l e  technj-que. l r r s d i ' . a t i o n s  o r  
chemical  nxntngerls a r e  used t o  induce  
s t e r i l i t y  i n  i.he male i n s e c t  p e s t s .  T h i s  
s t e r 1 l i . t ~  i s  caused by t h e  damage of t h e  
chromosooies i n  t h e i r  s p e r m  due t o  t h e  
t r e a t m e n t ,  w i thou t  I n  any +jay a f f e c t i n g  t h e  
v i a b f . i i t y  of t h e  sperm i t s e l f ,  When eggs  of 
normal f ema les  a r c  f e r t i l i z e d  by  t h e s e  
s p e r m  t h e y  fai; t o  he t ch .  Trr t h s  way 
r epea ted  r e l e a s e s  of s : e r i l e  males ? u t o  
pe~y t  f n f e s r c d  l e g i o n s  \Jill comple t e ly  
e l i m i n a t e  t h ~ m  i r o ~ ,  rhose  a r e a s .  The 
success  of i.hls meth.)a was d r a n a t i c a l i y  
demonst ra ted  i n  t h e  iJSA when t h e  screw-worn" 
f l y  whose grubs  e a r  i n t o  Lhe f l e s h  of 
c . a t t l e ,  was compie te iy  e i i n i n a t e d  from ~ F l e  
f n f e s t e d  a r e a s  cf that .  country .  

Treatment of i n s e c t s  w i t h  mutagens can  a l s o  
induce ,  what. a r e  c a l l e d  t r a r ~ s l o c a t i o n s .  
These a r e  excha r~ges  o f  p a r t s  of d i s s i m i l a r  
chromosomes and they  produce s e m i - s t e r i l i t y  
i n  t h e  i n d i v i d u a l s  which have them. That  
i s ,  h a l f  t h e i r  gerrn c e l l s  a r e  s t e r i l e .  I n  
c h i s  way t h e  p o p u l a t i o n  of p e s t s  cou ld  be 
reduced. Tite impor tant  advantage  i n  t h i s  
method i s  t h a t  the t r a n s l o c a t i o n  i-s c a r r i e d  
i n t o  t h e  ntixt g e n e r a t i o n  i n  i n c r e a s e d  
numbers and h e l p  t o  Gepress  t h e  p c p u l a t i o n  
s i z e  s t i l l  f u r t h e r .  There a r e  many o t h e r  
g e n e t i c  mechanisms which can  be exp lo i t ed .  
f o r  t h e  c o n t r o l  of p e s t s .  Out of a l l  t h e  
methods of p e s t  c o n i r c l  t h e  genetLc methods 
a r e  t h e  s a f e s t  t o  u se ,  h u t  t hey  a r e  ve ry  
s o p h i s t i c a t e d  and i n v o l v e  a  g r e a t  d e a l  of 
e f f o r t  and m n e y  f o r  t h e i r  s u c c e s s f u l  
e x p l o i t a t i o n .  S t i l l  w i t h  t h e  s e r i o u s  t h r e a t  
of g l o b a l  p o l l u t i o n  w i t h  chemical  
p e s t i c i d e s  and t h e  haza rds  of o t h e r  
b i o l o g i c a l  methods of c o n t r o l ,  .very se r io r i s  
a t t e n t i o n  s h o t ~ l d  be pa id  by e n t o m o l o g i s t s  
t o  t h e s e  g e n e t i c  methods of c o n t r o l .  

F i n a l l y  we s h a l l  cciiisider t h e  impo l t an t  
p a r t  g e n e t i c a l  knowledge p l aya  i n  re1;eving 
man from tile s u f f e r i n g s  caused by d i s e a s e ,  

Cancers a r e  due t o  some c e l l s  i n  t h e  body 
beconling wayward and d i v l d i n g  too  soon an& 
too o f t e n ,  and i n  t h i s  u n c o n t r o l l e d  f a s h i o n  
producing mal ignant  growths.  I r x a d i r t i o n s  
and chemfcal mutagens d t s r u p t  t h e  
chromosomes of t h e s e  f a s t  d i v i d i n g  c e l l s  
and a s  i n  t h e  s t e r i l e  n a l e  method cause  
c e l l  dea th .  I n  ,tP\is way t h e  growth of 

c a n c e - s  I s  a r r e s t e d .  The o r i g i n s  ana t h e  
causes  o f  c a n c e r s  a r e  no t  ye; f u l l y  
~ ~ n c l e i s t o o d ,  a l t h o u g h  i t  i s  known t h a t  some 
- r e  due t o  v i r u s e s .  Ac t ive  r e s e a ~ c h  i n  
m o l e r u l ? r  g e n e t i c s  i s  being p ~ r s u e d  i n  t h e  
advanced c o u n t r j  e s  t o  unders tand t h i s  
cancer  proolem 

There a r e  v a r i o u s  d ise : , ses  of man caused 
d t r e c t l y  by genes .  Some mzy be r e l a t i v e l y  
hs rmless  a h n o r m a l i t i e s  l i k e  c o l o u r  
h l j -ndness  and po lydac tg ly ,  which i s  the 
p resence  of e x t r a  d i g i t s  i n  hands and f e e t .  
a t h e r s  a r e  v e r y  ser;ous and dead ly ,  l i k e  
haemophi l ia ,  t h e  b l eed ing  d i s e a s e ;  
pheny lke tonur t a ,  a  hfochemira l  d i s e a s e  
where c e r t a i n  substances accuro~j la te  i n  t h e  
body w i t h  l c c h a l  e f f e c t s  on t h e  nervous 
s y s t e n s  of b a b i e s ,  muscular  dys t rophy,  
which r e s u l t s  i n  t h e  withering s f  muscles 
of t h e  body; s i c k l e - c e l l  anaemia,  a d f s e a s e  
a f f e c t i n g  t h e  red  blood c e l l s  a r id  cavs ing 
d e a t h  i n  i n f a n c y ,  and s o  on. There a r e  two 
ways in which t h e s e  d l s e a s e s  cou la  be  
prevented .  The e a s i e s t  way s t o  avoid  
mar r i age  of two pe r sons  whose fami7ip.s a r e  
knowG t o  have had t h e  same d i s e a s e .  Here we 
run  i n t o  a  p r a c t i c a l  d i f f i c u l t y .  i f  twc 
pe r sons  a r e  ' f n  love  wi th  each  c ~ h e r  i t  
would be  difficult t o  p reven t  Zhefr 
mar r f age  even i f  t hey  know t h a t  they  
harbour  dangerous  genes  i n  them. The o t h e r  
~:ethoci i s  t o  recogii-f.se t h e  g e n e t i c  causes  
e e r l y  and t o  p reven t  t h e  express j .on  c f  
t h o s e  bad genes ,  For  exampl-e, I n  t h e  c a s e  
of haemopti i l ia ,  b l eed ing  can  be stemmed by 
g i v i n g  t h e  p a t i e n t  a  chemical  c a l l e d  
a n t i h a e m o p h i l i a c  f a c t o r  of  mF f o r  s h o r t ,  
wilfch i s  t h e  subs t ance  they  a r e  d e f i c i e n t  
in, I n  t h e  c a s e  of pheny lke tonur i a  which 17;  

t h e  i b i t  t o  break down f u r t h e r  t h e  
a ~ i n o  a c i d ,  pheny la l an ine ,  I f  t h f  s 
c o n d i t i o n  i s  r ecogn i sed  in' e a r l y  i n f a n c y ,  
t h e n  t h e  i n f a n t  can  be mainta ined on 
s p e c i a l  d i e t s  which a r e  d e f i c i e n t  i n  t h a t  
p a r t i c u l a r  amino a c i d .  I n  t h i s  way a  
h o r r i b l e ,  c .onvulsive d e a t h  can  be 
p reven ted ,  and t h e  i n d i v i d u a l  could  grow 
i n t o  a  normal a d u l t *  Mot all. g e n e t i c  
d i s e a s e s  can  be c o n t r o l l e d  i n  t h i s  f a sh ion .  

C e r t a i n  a b n o m a l t t ~ e s  a r i s e  i n  i n d i v i d u a l s  
bue t o  chromosomaP a b e r r a t i o n s .  B-Esexual 
I n d i v i d ~ a l s  o r  hermaphrodi tes  mongol 
i d f o t s ,  a r e  ~ o ~ e  of t h e s e  abnormal be ings .  
Gene ra l ly  such  n b n o r n a l i t j e s  a r i s e  when 
s l i g h t l y  o l d e r  women give b i r t h  t o  



children, aad t h e  o n l y  w a y  c n  prevent  sr:c;l 
b i r t h s  Is f o r  o l d e r  wowen not t o  conceive,  

11 we now evrn to 2n0the7 aspect 9f L:~C 

g e n e t i c s  of man we Eee thst hurnza 
gop;~:atFocs hel.c?rrg to d i f  fernt blood groups 
that ai-e d e t e r u ~ i n e d  by g e a e s ,  , ' i p a - r t f f r m  
t h e  compllcat inns  which a r i s e  i n  g iv ing  
blood t r a n s f u s i o n s  where  Shese types  have  
& - 
t-u be matched before  use ,  t h e  blood group 
systetxs cause secondary coraplfcations.  The 
xhe.-i.xs system p a r ~ i . c u l a r i y  4~s t k e  n o s t  
dangerous of these groups.  I f a  a k e s s  
negat  l've woman  conceives a rhes2s  pr.ci?i.vc 
hatsy t h e n  the  blood c e l l s  of tile foeton 
coilld c l g r a t e  through the  p lacen ta  i n t o  t h e  
blood system of t h e  mother and t h e  an t fgens  
in these  f o r e i g n  blood would induce t h e  
mother t o  s e c r e t e  a n t i b o d i e s .  These 
s n t i b o d i e s  could g e t  back i n t o  t h e  f o e t u s  
o~ a subseq~ient  f o e t u s  and a t t a c k  and 
des t roy  i t s  red blood c e l l s ,  This  causes  
the condi t ion  known a s  e r y t h r o b l a s t o s i s  
f o e t a l i s  g iv ing  r i s e  t o  a s t i l l - b i r t h . 1 f  
t h i s  cond i t ion  i s  recognised i n  t h e  f i r s t  
month of pregnancy then ,  only  a blood 
t r a n s f u s i o n  of t h e  f o e t u s  through t h e  
n o t h e r ' s  body can save it. The a c t i o n  of 
t h e  rhesus  group on pregnancies  i s  not  
q u i t e  s o  s t radghtforward i n  t h a t  t h e i r  
a c t i o n  i s  minimised by t h e  o t h e r  blooc! 
group system, t h e  ARO group. Apart from 
these  complicatoins ,  the  blood groups genes 
have e f f e c t s  on o t h e r  organs of t h e  body. 
For ins tance  i n  t h e  ABO system persons  
belonging t o  c e r t a i n  groups a r e  a l s o  known 
t o  3e predisposed t o  c e r t a i n  types  of 
d i seases  l i k e  cancers  and p e p t i c  u l c e r s ,  
The b l o o ~  g,.oa?g genes can be put t o  good 
use, They can be tased t o  exonerate a m%n 
f rom the  accusatlorn of bei..g t h e  f a t h e r  of 
i l l eg f tdmate  c h i l d r e n  i n  a p a t e r n i t y  s u f t .  
If t h e  c h i l d ' s  blood group does no t  t a l l y  
with t h a t  of t h e  man then he de f1n i tc l . s  
c o u l d  n e t  be t h e  c h i l d ' s  f a t h e r .  

117 S r i  k n k a  hucb ric~rk has Seen rhne .&th 
: . i.3 .&, , . nex teci>nelogy, improved -varle-tries of 
r ice,  tea, rubber snr' cocon22 acd czf RaXky 
+.t,hOP csoya l-ssve been procItici3d &. 

&pro7.emctnts i n  quality and in qua17tltg 
have been achieved i n  cattle and ~ o z l t r g  
'ureedfng f o r  r;mprovernents in the prodrrcfioc 
of nilk and eggs. A great d e a l  o f  
iamecesary human s u f f e r i n g  and pain  'm,s 
bee11 reduced by a p p l i c a t i o n  of genetl.cs il-i 

medicine. I hope tk t  such applScation 
nould f ncreaee conaLderably i n  the  f ritwrc 
so -i:hat; ve cou ld  make Sri L~nka coap.ie2:el.y 
s e l f  su f f l t c i en t  i n  our  Eras" eeqquirimerrts 
of fcad, W e  may r ~ o t  Le a b l e  t o  r i d  
ourseLvev of h e r e d i t a r y  d i s e a s e s ,  i w t  we 
could at  l e a s t  r e l i e v e  human se4,ffering t o  r= 
l a r g e  e x t e n t  through the  knowl.edg.? of 
g e n e t i c s  i n  g e n e t i c  ccunsell i .ng.  

-As f o r  t h e  f u t u r e  teclznology of geuct. lcs,  
o u r  p resen t  knowledge of basic g e ~ i a t i c o  may 
make i t  p o s s i b l e  t o  manipulate g a e s  i n  
such a way as t o  a l t e r  i n d i v i d u a l  genes o f  
animals, p l a n t s  and ourse lves ,  t o  or2.c 

l i k i n g .  h s e r s  could perhaps be used t o  
c a u t e r i z e  h a w f u l  genes wi thout  d i s tu rb fng  
ad jacen t  ones i n  t h e i r  nolecula r 
environment; genes  made t o  order  i n  test 
tubes  could, perhaps,  be i n s e r t e d  i n t o  the 
genomes of i n d i v i d u a l  organisms, o r  we 
could have chemicals on our  benehe~  w f d c h  
would alter s p e c f f i c  genes the way we emnt 
t o  change them. This type  i.sJ ggenet3.c 
eng ineer ing  and d i r e c t e d  mutagenesl.~, .LPke 
many of t h e  g r e a t  d i s c o v e r i e s  423 aciente,  
i s  r a p i d l y  pass ing from t h e  reah of 
science f i c t i o n  and f a n t a s y  t o  became a 
rsonderful new tec-hnlqpde f o r  rhe h e r e f l t  of 
man .. 
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