
Exploiting 
monoclonal antibodies 

Only a short 7 years ago Dr Cesar Milstein and Dr 
George Kohler, at Cambridge University in the United 
Kingdom, developed the techniques for producing 
monoclonal antibodies (MCAs) during the course of 
their studies into the genetic control of antibody 
synthesis. Their discovery of a way to make highly 
specific antibodies is already finding many applications 
in medical diagnosis and treatment, and the potential 
for further applications seems very great. 
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W h e n the h u m a n b o d y is penetrated by 

a m i c r o b e or tox in , the whi te b l o o d ce l l s 

o f the i m m u n e sys tem — constant ly cir

cu la t ing and scann ing , o n the l o o k - o u t 

for m o l e c u l e s that are ' no t - se l f — qu ick ly 

l o c k on to the fore igner . R e a c t i o n s are 

m a n y and varied, but the m o s t c o m m o n 

is that s o m e o f the whi te b l o o d ce l l s , as 

we l l as plasma ce l l s in the spleen and b o n e 

m a r r o w , syn thes i ze and sec re te anti

b o d i e s that react wi th different parts o f 

the foreign m o l e c u l e . T h e antibodies b ind 

to the foreigner and to e a c h other to fo rm 

large c o m p l e x e s that other special is t ce l l s 

o f the i m m u n e system, the m a c r o p h a g e s , 

eventual ly c l ean up . 

T h e same processes that operate in this 

natural bod i l y de fence m e c h a n i s m are put 

to w o r k in disease d iagnos i s . A n t i b o d i e s 

to particular disease agents c a n be m a n u 

factured in the laboratory. W h e n added 

to a b l o o d sample , they wi l l b ind o n l y w i th 

the spec i f ic fore ign m o l e c u l e s , m o r e c o r 

rectly termed ant igens, that i nvoke their 

p r o d u c t i o n in the b o d y . M i n u t e amounts 

o f ant ibody c a n f ind and b ind to equal ly 

minu te amounts o f ant igen in a so lu t ion . 

A perpetual source of a 
single, well-defined antibody 
had been produced. 

I f the ant ibody is label led wi th a radio

active c h e m i c a l , s u c h as an i so tope o f 

i o d i n e , c h e m i c a l separation and meas 

u rement o f the radioactivi ty in the var ious 

fractions c a n indicate h o w m u c h ant igen 

the o r ig ina l s o l u t i o n c o n t a i n e d . T h i s 

t echn ique — rad io immunoassay ( R I A ) 

— has m a n y important appl ica t ions in 

m e d i c i n e . It c a n b e used to measure hor 

m o n e levels as w e l l as to detect disease 

agents , because h u m a n h o r m o n e s a lso 

st imulate ant ibody p roduc t ion — but in 

o ther animals . 

T h e ant ibodies needed for R I A are p ro 

d u c e d by laboratory animals , l ike goats , 

sheep , gu inea p igs , rats, or rabbits, w h i c h 

are g iven in jec t ions o f the ant igen. A s a 

result, a h i g h concen t ra t ion o f the anti

b o d y active against the in jected ant igen 

bui lds u p in the cell-free fraction o f their 

b l o o d , the serum. S e r u m di luted u p to a 

m i l l i o n t imes is used in R I A . 

H o w e v e r , that se rum is really a cock ta i l 

o f a n t i b o d i e s . It c o n t a i n s sma l l , bu t 

measurable , quantit ies o f ant ibodies that 

fo rmed earlier in the animal ' s life — s u c h 

as those for c o l d and flu viruses. M o r e 

importantly, those p r o d u c e d in response 

to the ant igen are a lso many and varied. 

T h i s is because an antigen m o l e c u l e 

c o m m o n l y has a large n u m b e r o f sites, 

ca l l ed ant igenic determinants , that c a n 

react wi th ant ibody. T h e i m m u n e sys tem 

is very o b l i g i n g , p r o d u c i n g ant ibodies for 

all the different determinants . It even 

doub le s u p the attack by fash ioning dif

ferent antibodies that fit, more or less we l l , 

a s ingle determinant . 

T h i s is the cruc ia l difference be tween 

conven t iona l ly p r o d u c e d and m o n o c l o n a l 

an t ibodies ; w h i l e the ' cockta i l ' f rom a lab

oratory animal may react wi th many de

terminants o n the ant igen, an M C A w i l l 

b ind to o n l y o n e . 

Measuring prolactin with a specific 
monoclonal antibody. 

Ant ibod ies der ived f rom rats or rabbits are 

wide ly used in s u c h medica l tests as typ

ing b l o o d g roups or tissues before trans

plantation, and detect ing a range o f human 

h o r m o n e s , imba lances o f w h i c h are i m 

pl icated in a large n u m b e r o f ser ious dis

orders. H o w e v e r , as the rabbits or rats 

p roduce s u c h a variety o f ant ibodies , and 

the mixture varies f rom animal, to animal 

and even f rom b leed to b leed in the in

dividual animal , it is difficult to p roduce 

standards for any o f these tests. 

International standards are often avail

able against w h i c h l o c a l preparations can 

be compared , but these are based u p o n 

large quantities o f serum derived from o n e 

or a f ew animals ; o n c e that se rum is ex

hausted, the standard has to change as 

wel l . 

O b v i o u s l y an inexhaust ible supply o f 

h igh ly speci f ic ant ibodies w o u l d simplify 

p rocedures . It c o u l d also o p e n u p n e w 

med ica l oppor tuni t ies in special is t areas 

where ant ibody p r o d u c t i o n and assay are 

so t roub lesome that their use has b e e n 

severely restricted — usually to research. 

Developing an M C A 

F o r many years scientists have k n o w n that 

a c o n t i n u o u s supply o f ant ibody can be 

provided by g r o w i n g in artificial cul ture 

s ingle ce l l s o f a cance r , c o m m o n to bo th 

man and animals , k n o w n as m y e l o m a . 

T h i s c a n c e r i n v o l v e s the an t ibody-se

cret ing plasma ce l l s , so s u c h a cul ture 

makes available a c o n t i n u o u s harvest o f 

a s ingle ant ibody; the o n l y t rouble has 

been that, unti l recently, it was i m p o s 

sible to predict or c o n t r o l what ant ibody 

it w o u l d b e ! 

The yield of antibody-
producing clones is typically 
low. 

D u r i n g 1973 D r Mi l s t e in and an A u s 

tralian scientist , D r R o b e r t Co t ton , wh i l e 

s tudying h o w ant ibody is cons t ruc ted , 

fused ce l l s f rom a m o u s e m y e l o m a wi th 

those f rom a rat m y e l o m a and found that 

the hybrid c o n t i n u e d to secrete ant ibodies 

f rom b o t h the rat and the m o u s e . T h i s to ld 

the scientists a lo t about where the an

t ibody genes are loca ted and h o w the p ro 

ducts o f those genes are bui l t u p into an 

ant ibody m o l e c u l e . M o r e importantly, it 

also sugges ted to D r Mi l s t e in and D r 

K o h l e r a way to p r o d u c e c o n t i n u o u s sup

plies o f specif ic an t ibodies . 

T h e key to d e v e l o p i n g M C A s was the 

d i scovery that a m y e l o m a ce l l , w h e n hy

br idized wi th another an t ibody-produc ing 

ce l l , c o u l d c o n t i n u e to p r o d u c e the intro

d u c e d ce l l ' s ant ibody as we l l as its o w n . 

A n d w h e n they fused m y e l o m a ce l l s 

wi th spleen ce l l s f rom a m o u s e i m m u 

nized against sheep red b l o o d ce l l s — an 

ant igen c h o s e n because it is easy to detect 

— they found that a g o o d n u m b e r o f the 

hybrids were viable in artificial cul ture , 

and a few were secreting antibody directed 

against sheep red b l o o d c e l l s . A perpetual 

source o f a s ing le , wel l -def ined ant ibody 

had been p r o d u c e d . 

T h e s imple t e chn ique the scientists 

devised has been mod i f i ed o n l y sl ightly 
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Prolactin prepares the breast for milk 
production and release and, ironically, is 
a major cause of infertility in women. 

dur ing recent years — the m o s t important 

c h a n g e be ing the use o f a mutant m y e 

l o m a ce l l l ine that doesn ' t secrete any o f 

its o w n ant ibody. U s i n g this p rocedure , 

b io log i s t s c a n p r o d u c e h igh ly spec i f ic 

s ingle ant ibodies against any subs tance 

that is c a p a b l e o f i n d u c i n g a n t i b o d y 

format ion . 

Commercial development 

M o n o c l o n a l ant ibodies c a n be used in 

rout ine d iagnos t ic tests, or used to sep

arate and purify c h e m i c a l s that are pres

ent in very l o w concentra t ions (see the b o x 

o n page 20) . T h e y a lso have a potential 

use in immuno the rapy directed against 

a range o f diseases , the m o s t important 

b e i n g the v a r i o u s c a n c e r s . S p e c i f i c 

M C A s , d i rec ted against the an t igens 

present o n the cance r ce l l m e m b r a n e , 

c o u l d be used to enhance the patient's o w n 

i m m u n e response . 

Alternatively, ce l l -k i l l ing drugs c o u l d 

be attached to the M C A s . T h e s e , as they 

w o u l d seek ou t the cancer ce l l s , s h o u l d 

resul t i n m o r e s p e c i f i c and e f fec t ive 

chemothe rapy than is normal ly pos s ib l e , 

wi th a reduct ion in the adverse side-effects 

that f o l l o w c a n c e r chemotherapy . 

Because o f the potential ly large market 

for M C A s , the n e w t e c h n o l o g y has ex

ci ted c o m m e r c i a l interest. F o r e x a m p l e , 

the Q u e e n s l a n d Institute o f T e c h n o l o g y 

and the C o m m o n w e a l t h S e r u m Labora 

tories are exp lo i t i ng M C A s . A Sydney-

based c o m p a n y ca l l ed Austral ian M o n o 

c lona l D e v e l o p m e n t s Pty L t d is u s ing 

M C A s to d e v e l o p more-spec i f i c and a c c u 

rate tests for b ruce l los i s in cattle. 

A n o t h e r c o m p a n y , B i o c l o n e Austral ia 

Pty L td , has entered into a jo in t venture 

wi th the C S I R O M o l e c u l a r and Ce l lu la r 

G r o w t h h o r m o n e , for example , ensures 

that w e all r each our full g rowth potential 

and any de f i c i ency o f the h o r m o n e results 

in c re t in i sm; t o o m u c h and w e have gi

gan t i sm. T h e thyroid-s t imula t ing hor 

m o n e ( T S H ) regulates the thyroid g land ' s 

activity, w h i l e fol l ic le-s t imulat ing hor

m o n e ( F S H ) and lu te in iz ing h o r m o n e 

( L H ) cont ro l the female 's menstrual c y c l e . 

Pro lac t in prepares the breast for m i l k pro

duc t i on and release, and h i g h prolac t in 

levels are respons ib le for the relative in

fertility that f o l l o w s the successful c o m 

ple t ion o f a p regnancy . Other h o r m o n e s 

regulate the adrenal g lands , kidney func

t ion , and the birth p rocess . 

A s w o u l d be expec ted , imba lances in 

pituitary h o r m o n e levels are impl ica ted 

in a w ide range o f disorders, and m a n y 

tests — usually involv ing R I A — are made 

for d iagnos t ic purposes . 

F o r example , an elevated level o f pro

lactin — associa ted wi th a small b e n i g n 

tumour o f the pituitary g land — is o n e of 

the c o m m o n e s t causes o f infertility in 

w o m e n . T h i s p r o b l e m responds readily 
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B i o l o g y U n i t and a r e s e a r c h g r o u p 

attached to St V i n c e n t ' s Hospi ta l — the 

Garvan Institute o f M e d i c a l R e s e a r c h 

— to d e v e l o p and p roduce a range o f 

M C A s . 

T h e C S I R O g r o u p , led by D r A n n e 

U n d e r w o o d , had bo th the facilities and 

the expertise to deve lop M C A s . T h e g roup 

had p r o d u c e d M C A s against strains o f the 

inf luenza virus and used these to p lo t the 

evo lu t i on o f the virus, and is invest igat ing 

the p roduc t ion o f ant ibodies against the 

r egu la to ry p ro t e in s i n v o l v e d in g e n e 

e x p r e s s i o n . T h e G a r v a n Institute re

searchers, led by D r Margaret Stuart, had 

spec i f ic expert ise in the g roup o f hor

m o n e s w h o s e de tec t ion was an important 

early c o m m e r c i a l appl icat ion for M C A s 

— the pituitary h o r m o n e s . 

A hormone mix 

T h e pituitary gland, situated at the base 

o f the brain, secretes n ine h o r m o n e s and 

these small proteins have a powerfu l in

f l u e n c e o n h u m a n g r o w t h a n d 

deve lopmen t . 



to drug therapy, and a c h e c k o n prolact in 
levels is o n e o f the first tests a g y n a e c o l 
ogis t w o u l d r e c o m m e n d for w o m e n ex
p e r i e n c i n g d i f f i c u l t y i n b e c o m i n g 
pregnant . Y e t the test is c o m p l i c a t e d and 
the results often uncer ta in because o f the 
similarity be tween prolact in and s o m e o f 
the other h o r m o n e s that the pituitary 
p roduces . 

T h e pituitary h o r m o n e s are general ly 
c o m p o s e d o f two a m i n o acid cha ins that 
twine around each other to form the active 
structure. T h e three h o r m o n e s F S H , L H , 
and T S H have o n e cha in in c o m m o n , and 
a similar cha in appears in an important 
h o r m o n e secre ted by the p lacenta — 
h u m a n c h o r i o n i c gonado t roph in ( H C G ) . 
Prolact in shares c o m m o n sequences wi th 
g rowth h o r m o n e and another placental 
h o r m o n e , h u m a n placental l ac togen . B e 
cause o f these similarit ies a rabbit in
jec ted wi th L H , for e x a m p l e , wi l l p r o d u c e 
s o m e ant ibodies that wi l l a lso react wi th 
F S H , T S H , and H C G . T h i s cross-reac
tivity obscures the results o f any test for 
L H that exploi ts that rabbit 's serum. 

A n M C A has o b v i o u s advantages over 
s u c h a m i x o f an t ibodies , but before any 
M C A earns a ro le in rout ine testing for 
pituitary h o r m o n e s it mus t itself pass a 
few tests. 

Firstly, the hybrid ce l l that produces the 
specif ic ant ibody mus t be stable — a c o m 
m o n p h e n o m e n o n is that the hybrid starts 
to shed c h r o m o s o m e s , and ant ibody syn
thesis is often lost dur ing this shedding . 
S e c o n d l y , the ant ibody involved mus t no t 
cross-react wi th other similar h o r m o n e s . 
F inal ly , for m o s t purposes the antibody-
mus t have a strong affinity for the hor
m o n e involved . H o w e v e r , weakly b ind ing 

Tests that MCAs must pas 

ant ibodies are preferred if the M C A is to 
be used for purif icat ion o f the h o r m o n e 
us ing 'affinity c o l u m n s ' (see the b o x e s ) . 

A l t h o u g h the p roduc t ion o f M C A s ap
pears a straightforward exercise , the above 
represent fairly d e m a n d i n g criteria for 
mos t c lona l l ines; and many cannot match 
those demands . F o r example , a m o u s e ' s 
spleen conta ins about 150 m i l l i o n ce l l s 
that are potential M C A - p r o d u c e r s , but the 
y ie ld o f an t ibody-produc ing c l o n e s is typ
ical ly l o w . M o s t laboratories can p r o d u c e 
viable ant ibody-secret ing c l o n e s — but 
o n c e they apply the three tests m e n t i o n e d 
in the previous paragraph they reject m o s t 
o f them. 

T h e research g r o u p ran into the p rob 
l e m o f l o w yield o f specif ic hybrid c l o n e s 
w h e n they were at tempting to raise an 
M C A against prolact in . O f the 384 hy
brids they p roduced , just over half c o n 
t inued to g r o w , and on ly e leven secreted 
ant ibodies active against prolact in . F r o m 
those e leven, e ight lost the ability to syn
thesize ant ibody, w h i c h meant they had 
on ly three c l o n e s available for tests o n 
cross-reactivity and affinity. T w o o f these 
were found to be suitable for use in af
finity chromatography , but on ly o n e was 
ideal for use in h o r m o n e assays. 

A n Australian M C A 

T h e 'hybr idoma ' l ine secret ing ant ibody 
against prolact in was an o b v i o u s first 
c h o i c e for c o m m e r c i a l deve lopmen t by 
B i o c l o n e . A n d o n c e the dec i s ion was made 
to p rocee d it t ook o n l y 12 mon ths to p ro 
d u c e bu lk quantit ies o f ant ibody suitable 
for use in d iagnos t ic kits. 

T h e speed o f this deve lopment s temmed 
largely f rom the fact that sca l ing-up for 

p roduc t ion o f bu lk quantit ies o f M C A s 
is a relatively s imple affair. B e c a u s e the 
ant ibody is so active, on ly small quan
tities are necessary — so there is n o need 
for massive and sophist icated fermenta
t ion vessels . 

H y b r i d o m a s can be g r o w n in a l iqu id 
cu l t u r e m e d i u m bu i l t a r o u n d an ima l 
se rum and essential nutrients, or g r o w n 
in vivo — the hybr idoma be ing injected 
into a m o u s e ' s pe r i t oneum where it p ro
liferates and secretes mass ive quantit ies 
o f ant ibody that are tapped at regular in
tervals. T y p i c a l l y , o n e c a n c e r o u s m o u s e 
can p r o d u c e as m u c h ant ibody as a 6-litre 
cul ture , and this is e n o u g h for about ha l f 
a m i l l i o n assays. Sca le -up is thus essen
tially an exerc ise in p i c k i n g the right 
m o u s e or the right size in glassware. 

Scaling-up for production of 
bulk quantities of MCAs is a 
relatively simple affair. 

I n N o v e m b e r 1 9 8 2 , B i o c l o n e an
n o u n c e d the deve lopmen t o f its prolact in 
assay kit and testing the kit is c o n t i n u i n g 
in major t each ing hospitals and testing 
laboratories th roughou t Australia. Pre
l iminary results suggest that it is as g o o d 
as the impor ted product , and B i o c l o n e 
expec t s to b e g i n regular p roduc t ion o f the 
kits dur ing 1983 . 

A l s o , B i o c l o n e has sold trial quantit ies 
o f bu lk ant ibody to kit manufacturers in 
the Uni t ed K i n g d o m , Sweden , Italy, the 
Uni ted States, and Canada. A s a result , 
the c o m p a n y recent ly received the first 

A n M C A raised against pro lac t in has to 
pass tests for cross-reactivity and affinity; 
bo th involve labe l l ing a pure preparation 
o f h u m a n p r o l a c t i n w i t h r ad ioac t ive 
i o d i n e . 

I n the cross- react ion test a s imilar hor
m o n e — g rowth h o r m o n e f rom humans , 
sheep , cattle, or p igs , or prolact in f rom 
the animals — is incubated wi th the la
be l led h u m a n prolact in and the M C A 
under test. T h e a m o u n t o f ant ibody-la
be l l ed ant igen c o m p l e x is then c o m p a r e d 
wi th the a m o u n t that is fo rmed in the 
absence o f a c o m p e t i n g h o r m o n e . I f there 
is little difference be tween the t w o , then 
little cross- react ion has o c c u r r e d and the 
M C A shou ld be useful in d iagnos t i c tests. 

In affinity tests, the label led antigen and 
the ant ibody under test are incubated to-

gether and at set t imes the amoun t s c o m - ity. Conver se ly , i f the reac t ion p roceeds 

b in ing are measured ; a h i g h level o f o n l y s lowly the M C A is no t s t rongly at-
a n t i b o d y - ant igen c o m p l e x early in the tracted to the ant igen and its uses may be 

incuba t ion per iod indicates a h i g h affin- restricted. 
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Two uses for MCAs 
Protein h o r m o n e s c a n be detected and 
their concen t ra t ion estimated by a n u m 
b e r o f t e c h n i q u e s that u t i l i z e 
antigen—antibody b ind ing ; however , the 
m o s t c o m m o n l y used t echn ique is radio
immunoassay ( R I A ) . 

In R I A , the first step involves w o r k i n g 
ou t what d i lu t ion o f ant ibody wi l l b ind 
about 5 0 % o f a h o r m o n e that has been 
label led wi th radioact ive i od ine . T h i s de 
termines the standard for the test. In the 
next step the di luted ant ibody is m i x e d 
wi th the quantity o f labe l led h o r m o n e that 
p roduces 5 0 % b ind ing . T h e n this mixture 
is added to varying d i lu t ions o f the so lu
t ion — usual ly a b l o o d extract — in w h i c h 
h o r m o n e levels are to b e measured . 

T h e unlabelled h o r m o n e from the b l o o d 
sample n o w c o m p e t e s wi th the label led 
h o r m o n e for the l imi ted n u m b e r o f an
t ibody m o l e c u l e s . After a per iod o f in

cuba t ion , w h e n the system has reached 
equ i l ib r ium, the an t ibody-bound and free 
h o r m o n e s in the so lu t ion are separated. 
(A n u m b e r o f m e t h o d s can be used for this 
j o b . ) Measu r ing the radioactivity o f the 
r e c o v e r e d an t ibody—hormone c o m p l e x 
gives an ind ica t ion o f h o w m u c h o f the 
label led h o r m o n e has been d i sp laced by 
the unlabe l led h o r m o n e and, w o r k i n g 
backwards , an estimate o f the quantity o f 
h o r m o n e in the test sample . 

F o r the R I A test, a relatively pure source 
o f h o r m o n e is necessary for c o m p a r i s o n ' s 
sake. Pure extracts are a lso useful for re
search purposes. H o w e v e r , because o f their 
l o w levels in natural sources — c o n c e n 
trations are typical ly o f the order o f o n e 
part per hundred b i l l i on in b l o o d and ur
ine — their extract ion is usual ly difficult . 

T h r o u g h their use in affinity c h r o m a 
tography, M C A s can h e l p o v e r c o m e this 
difficulty. In this t echn ique the ant ibody 
can be c h e m i c a l l y b o u n d to various sub
stances and the mix ture packed into a 
c o l u m n . W h e n di lute or impure so lu t ions 
c o n t a i n i n g t he h o r m o n e are p a s s e d 
th rough the c o l u m n , the ant ibody b inds 
to the h o r m o n e and select ively r emoves 
it f rom the so lu t ion . A c i d or alkaline so lu
t ions can then be f lushed th rough the 
c o l u m n to release the h o r m o n e in a rela
tively pure form. 

overseas order for bu lk prolact in anti
b o d y , and expec ts m o r e to fo l l ow . 

In addi t ion to its use in assays, the pro
lact in ant ibody can be e m p l o y e d in affin
ity chromatography to separate out the 
ant igen f rom impure and very dilute so lu 
t ions . S o m e affinity c o l u m n s have already 
been sold to researchers and regular pro
duc t i on and sales wi l l also beg in in 1983 . 

B i o c l o n e , in c o n j u n c t i o n with C S I R O 
and the Garvan Institute, expects to de
v e l o p m o n o c l o n a l ant ibodies , for kit use , 
against all the pituitary h o r m o n e s wi th in 
the next f ew years. K i t s for detect ing 
g rowth h o r m o n e and h u m a n c h o r i o n i c 
g o n a d o t r o p h i n ( H C G ) are f o l l o w i n g 
c lose ly beh ind the prolact in kit. 

A n t i b o d y to g rowth h o r m o n e is used 
in the early de tec t ion o f dwarfism and 
gigant ism, as we l l as the diagnosis o f ac
romega ly — a related disorder o f o lder 
peop le . 

T h e H C G ant ibody 's mos t popular use 
wi l l be in p regnancy testing — b o t h for 
normal and e c t o p i c pregnancies . A n d it 

can also be used in the diagnosis o f c h o 
r i oca rc inoma — a particularly mal ignan t 
cancer invo lv ing the placenta — and in 
f o l l o w i n g u p the results o f surgery and 
chemotherapy . In other cancers , a g o o d 
propor t ion o f tumours — for example , 
about 3 0 % in l ung cancer — secrete 
H C G , so the ant ibody assay kit also has 
a potential ro le in mon i to r ing therapy in 
these cases . 

R e s e a r c h r o l e s 

L o o k i n g further ahead, the g r o u p is 
at tempting to d e v e l o p serum-free tissue 
cul tures for use in M C A produc t ion . In 
vitro cul ture g ives a purer product than in 
vivo cul ture , and if researchers can i n d u c e 
the hybr idomas to g row wi thout the aid 
o f animal serum they may be able to use 
m o n o c l o n a l ant ibodies , raised against the 
antigens o n the surface o f cancer ce l l s , 
in immuno the rapy wi thout the c o m p l i 
ca t ions i n d u c e d by animal sera. T h i s 
w o u l d require M C A s o f human o r ig in 
rather than those f rom laboratory ani
mals , and on ly in recent years have h u m a n 
m y e l o m a s , suitable for M C A produc t ion , 
been cul tured. 

Resea rch still has an important ro le in 
the further d e v e l o p m e n t o f M C A tech
n o l o g y . T h e C S I R O and Garvan Institute 
teams have already provided o n e notable 
example o f the sort o f refinement that c a n 
be made . 

A c c o r d i n g to D r Unde rwood , l o w yields 
o f h y b r i d o m a s have retarded d e v e l o p 
ments in the field. He r group 's exper ience 

wi th prolact in provides a typical example 
o f the l o w yie lds that can be expec ted . 

H o w e v e r , w h e n the scientists l o o k e d 
more c lose ly at the process they were us ing 
they found that a n u m b e r o f steps affected 
the final y ie ld . T h e s e inc luded i m m u n i 
zat ion schedu les , the t iming o f sp leen 
extract ion, the c o n d i t i o n s under w h i c h 
fus ion occu r r ed , and the way in w h i c h 
subsequent hybrids were cultured. By 
manipula t ing these various factors, the 
g roup has managed to increase the hy-
br idoma yield u p to thirtyfold — an in
crease that wi l l he lp ensure that useful 
M C A s c a n b e q u i c k l y s e l e c t e d a n d 
deve loped . 
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