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c h a p t e r s i n t e r e s t i n g for t h o s e s t u d e n t s w h o h a v e s o m e 
p r e v i o u s e x p o s u r e t o gene t ics . T o c o m p l e t e t h e 
i n t r o d u c t o r y s ec t i on t h e r e a r e c h a p t e r s o n p o p u l a t i o n 
a n d q u a n t i t a t i v e gene t ics . T h e la t te r i n t r o d u c e s t h e 
ba s i c m e t h o d s u n d e r l y i n g t h e ana lys i s o f c o n t i n u o u s l y 
v a r y i n g t r a i t s a n d s t resses t h e p o w e r of these m e t h o d s 
in a n a l y s i n g i n d i v i d u a l differences in b e h a v i o u r . T e n 
p r o p o s i t i o n s a r e p r o v i d e d w h i c h s u m m a r i z e t h e 
c o n c e p t s invo lved in q u a n t i t a t i v e gene t i c s a n d w h i c h 
serve t o s t ress t h e i n t e r ac t i ve n a t u r e o f genes a n d t h e 
e n v i r o n m e n t . 

T h e c o r e o f t he b o o k dea l s w i t h t h e m e t h o d s o f 
dea l ing w i t h h u m a n b e h a v i o u r a l t r a i t s . F a m i l y , t w i n 
a n d a d o p t i o n s t u d i e s a r e c o n s i d e r e d in t u r n . T h e 
a u t h o r s a p p l y e a c h o f these s t u d y m e t h o d s t o t h e 
ana lys i s o f I Q a n d s c h i z o p h r e n i a a n d , b y use o f t he se 
e x a m p l e s , i l lus t ra te h o w b o t h a c o n t i n u o u s l y v a r y i n g 
t r a i t a n d a n a l l - o r - n o t h i n g p s y c h o p a t h o l o g i c a l c o n 
d i t i o n a r e d e a l t w i t h . H e r e t h e a u t h o r s h a v e b e e n very 
careful t o s t ress w h a t c a n , a n d m o r e i m p o r t a n t l y w h a t 
c a n n o t , b e infer red f r o m these s tud ies . A final c h a p t e r 
surveys r e sea r ch in h u m a n b e h a v i o u r a l genet ics a n d 
cove r s a r a n g e of c o g n i t i v e abi l i t ies , p s y c h o p a t h o 
logical c o n d i t i o n s a n d p e r s o n a l i t y t r a i t s . 

T h i s b o o k is t ime ly . I t s t resses t he in t e rac t ive n a t u r e 
of genes a n d e n v i r o n m e n t in in f luenc ing b e h a v i o u r ; 
ne i the r genes n o r e n v i r o n m e n t ' c a u s e ' a b e h a v i o u r a l 
p h e n o t y p e . T h i s i m p o r t a n t m e s s a g e m u s t be c o n v e y e d 
b o t h to s t u d e n t s a n d t o t h e p u b l i c in gene ra l if s e r i o u s 
m i s u n d e r s t a n d i n g s a r e n o t t o a r i se . I t is very p r o b a b l e 
t h a t we will s o o n see t h e p u b l i c a t i o n o f m u c h m o r e 
resea rch in w h i c h b e h a v i o u r a l t r a i t s a r e a s s o c i a t e d 
w i t h t he pos se s s ion o f p a r t i c u l a r R F L P s . If th is 
r e sea rch is p u b l i s h e d w i t h i nco r r ec t e m p h a s i s o r 
i n a d e q u a t e d i s cus s ion t h e n i n a p p r o p r i a t e labels will 
be a t t a c h e d to i n d i v i d u a l s . W e h a v e a l r e a d y seen t h a t 
o n c e a t t a c h e d s u c h labe ls c a n b e indel ib le . F o r 
e x a m p l e , in t he p o p u l a r p r e s s t h e p r e s e n c e of t he e x t r a 
Y c h r o m o s o m e in XYY m a l e s h a s b e c o m e a s s o c i a t e d 
w i t h an t i soc ia l a n d c r i m i n a l b e h a v i o u r b e c a u s e th is 
k a r y o t y p e w a s in i t ia l ly r e p o r t e d a s be ing f r e q u e n t 
a m o n g s t i n m a t e s in m e n t a l - p e n a l i n s t i t u t i ons . I t is 
n o w k n o w n t h a t t he l a rge m a j o r i t y o f XYY m a l e s a r e 
l aw a b i d i n g i n d i v i d u a l s a n d l ead n o r m a l lives. XYYs 
a re a lso ta l le r t h a n a v e r a g e so t h a t a n y su rvey w h i c h 
selects tal l m e n for ana lys i s is l ikely t o reveal a n 
inc reased inc idence o f th i s c o n d i t i o n . I t is poss ib le 
the re fo re t h a t a s u r v e y o f t he Br i t i sh pol ice force (in 
wh ich t h e r e is a m i n i m u m h e i g h t qua l i f i ca t ion) w o u l d 
a l so reveal a n i n c r e a s e d inc idence o f XYYs. H a d th is 
been the su rvey in i t ia l ly c o n d u c t e d , t h e n the p r e s e n c e 
o f t he e x t r a Y w o u l d b e c o r r e l a t e d w i t h l a u d a b l e 
c h a r a c t e r i s t i c s ; a wi l l ingness t o enforce t he l aw a n d 
t ack le u n p l e a s a n t a n d d a n g e r o u s issues . It is, u n 
fo r tuna t e ly , all t o e a s y t o foresee genet ics b e i n g 
mi sused in the fu tu re un les s t h e i n t e r ac t i ve n a t u r e o f 
genet ics a n d the e n v i r o n m e n t is c o n v e y e d to t he 
gene ra l pub l i c . T h e p o s s e s s i o n o f a n R F L P a s soc i a t ed 
wi th a l c o h o l i s m d o e s n o t label t h e h o l d e r ' a l c o h o l i c ' 

a n y m o r e t h a n t h e possess ion o f fair sk in l abe l s 
s o m e o n e ' s u n b u r n t ' . 

T h i s b o o k is careful ly wr i t t en , it is a b a l a n c e d 
a c c o u n t a n d s h o u l d be r e a d b y s t u d e n t s o f all t y p e s 
b u t especia l ly by s t u d e n t s of m o l e c u l a r gene t i c s , for it 
is in th is a r e a t h a t l i n k a g e of m o l e c u l a r m a r k e r s t o 
p l a s t i c b e h a v i o u r a l p h e n o t y p e s is l ikely t o b e r e p o r t e d . 
A n y d i scover ies m a d e in the m o l e c u l a r a n a l y s i s o f 
b e h a v i o u r h a v e t o b e p u b l i s h e d w i t h g r e a t c a r e if t h e y 
a r e n o t t o b e m i s u n d e r s t o o d o r m i s r e p r e s e n t e d a n d 
th i s b o o k s h o u l d h e l p t o ach ieve th i s e n d . 

J E F F B O N D 
Institute of Animal Genetics, 

University of Edinburgh 

The Biology of Parasitism: a Molecular and Immuno
logical Approach (MBL Lectures in Biology, Vol. 9) 
E d i t e d b y P . T . E N G L A N D a n d A . S H U R . N e w Y o r k : 
A l a n R . Liss I n c . 544 pages . H a r d c o v e r $ 9 0 . 0 0 , 
I S B N 08451 2208 8. Soft cover $ 4 5 . 0 0 , I S B N 0 8451 
2 2 0 9 6. C a n be o b t a i n e d in E u r o p e f r o m J o h n 
W i l e y a n d S o n s L t d , Baffins L a n e , C h i c h e s t e r , 
Sussex P 0 1 9 1 U D , E n g l a n d . 

P a r a s i t i c d i seases still c a u s e an e n o r m o u s a m o u n t o f 
h u m a n suffering a n d e c o n o m i c loss , espec ia l ly in t h e 
d e v e l o p i n g c o u n t r i e s , a n d financial s u p p o r t for r e 
s e a r c h is very i n a d e q u a t e . I n 1977 a b o u t 80 t i m e s a s 
m u c h m o n e y w a s s p e n t b y the U S g o v e r n m e n t o n 
c a n c e r r e s e a r c h , as o n m a l a r i a , s c h i s t o s o m i a s i s , a n d 
o t h e r t r o p i c a l d i seases , wh ich a r e e s t i m a t e d t o infect 
500 mi l l i on p e o p l e o r m o r e . Of c o u r s e th i s is b e c a u s e 
p a r a s i t i c d i seases m a i n l y c o n c e r n p o o r p e o p l e in p o o r 
c o u n t r i e s , a n d the financial r e t u r n s o n sa le o f d r u g s o r 
vacc ines d o n o t e n c o u r a g e p h a r m a c e u t i c a l c o m p a n i e s 
t o s p e n d t h e l a rge s u m s r equ i r ed t o d e v e l o p t h e 
n e c e s s a r y d r u g s . H e n c e t h e s t u d y o f p a r a s i t i s m o n 
m o d e r n scientific l ines h a s n o t r ece ived t h e a t t e n t i o n it 
de se rves . M u c h of t h e w o r k s u p p o r t e d b y W H O a n d 
o t h e r i n t e r n a t i o n a l agenc ie s t e n d s t o b e o r i e n t a t e d 
t o w a r d s r o u t i n e tes ts of d r u g s a n d e p i d e m i o l o g i c a l 
s u r v e y s , whi le bas ic b io logica l r e s e a r c h o n p a r a s i t e s 
a n d p a r a s i t i s m is re la t ively neglec ted . 

C u r r e n t i m m u n o l o g i c a l a n d m o l e c u l a r r e s e a r c h o n 
a n u m b e r o f t h e m o r e i m p o r t a n t p r o t o z o a n a n d 
h e l m i n t h i c p a r a s i t e s is s u m m e d u p in t h e 27 c h a p t e r s 
o f th i s b o o k , w r i t t e n by p a r t i c i p a n t s a t t h e a n n u a l 
c o u r s e s o n p a r a s i t i s m held a t t h e M a r i n e B io log ica l 
L a b o r a t o r y , W o o d s H o l e , U S A ( s o m e w h a t s u r 
p r i s ing ly , in view of t he l oca t i on o f t h e c o u r s e , n o 
m e n t i o n is m a d e of fish pa ra s i t e s ) . 

T h e inc iden ta l scientific h a r v e s t f r o m s o m e o f t h e s e 
s t u d i e s is q u i t e a p p r e c i a b l e , as exempl i f i ed espec ia l ly 
b y t h e w o r k o n t r y p a n o s o m e s , w h i c h a r e h a e m o -
flagellate p r o t o z o a c a u s i n g s leeping s i ckness in m a n 
a n d n a g a n a in ca t t l e . T h e s e o r g a n i s m s d i s p l a y a n 
e x t r a o r d i n a r y r a n g e of v a r i a t i o n in t he i r su r f ace 
a n t i g e n s ( V S G S ) . A s p o i n t e d out b y M . J. T u r n e r a n d 
J. E . D a n e l s o n , s o m e t h i n g l ike o n e t e n t h o f t h e e n t i r e 
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g e n o m e , c o m p r i s i n g p e r h a p s 1000 g e n e loci , is 
c o n c e r n e d w i t h t h e s e a n t i g e n s , a n d t h e s y s t e m c o n 
t r o l l i n g s w i t c h i n g f r o m o n e a n t i g e n i c t y p e t o a n o t h e r 
is a m a z i n g l y c o m p l i c a t e d . N o d o u b t , a s is o f ten 
p o i n t e d o u t , s u c h a n t i g e n i c v a r i a t i o n h e l p s t h e 
o r g a n i s m t o e v a d e t h e i m m u n o l o g i c a l d e f e n c e s y s t e m 
o f t h e h u m a n o r a n i m a l h o s t , t h o u g h - a s m e n t i o n e d 
b y M . J . T u r n e r o n p a g e s 3 6 5 a n d 366 - s o m e o f t h e 
a n t i g e n s a r e n o t s i t u a t e d o n t h e e x t e r n a l s u r f a c e o f t h e 
p r o t e i n m o l e c u l e s a n d a r e n o t r e c o g n i z e d b y n e u t r a l 
i s ing a n t i b o d i e s . I t is h i n t e d t h a t t h e s e ' c r y p t i c 
e p i t o p e s ' h a v e s o m e o t h e r r o l e , n o t c o n n e c t e d d i rec t ly 
w i t h i m m u n o l o g i c a l e v a s i o n . T h a t th i s is so is p e r h a p s 
s u p p o r t e d b y t h e fact t h a t f ree- l iv ing o r g a n i s m s (e .g. 
Paramecium) a l s o i n d u l g e in a n t i g e n i c v a r i a t i o n , 
t h o u g h n o t s o e x t r a v a g a n t l y a s Trypanosoma. W h a t 
e v e r i ts b i o l o g i c a l s ign i f i cance , t he t r y p a n o s o m e 
a n t i g e n s y s t e m , w h i c h is far f r o m b e i n g fully u n d e r 
s t o o d a t p r e s e n t , is i n t e n s e l y i n t e r e s t i n g t o m o l e c u l a r 
b i o l o g i s t s , w h o s e w o r k is a d m i r a b l y s u m m a r i z e d in 
t h i s b o o k . 

A n o t h e r t o p i c o n w h i c h m u c h m o l e c u l a r w o r k h a s 
b e e n d o n e r e c e n t l y is t h a t o f t h e c i r c u m s p o r o z o i t e 
( C S ) a n t i g e n s o f m a l a r i a p a r a s i t e s , w h i c h a r e d i s c u s s e d 
b y V . & R . S. N u s s e n z w e i g . T h e s e s u b s t a n c e s a r e 
p r o t e i n s c o n t a i n i n g h i g h l y r e p e t i t i v e s e q u e n c e s o f 
s m a l l g r o u p s o f a m i n o a c i d s , a n d a r e s i t u a t e d o n t h e 
s u r f a c e c o a t o f t h e s p o r o z o i t e s , - t h e p a r a s i t e s t a g e 
w h i c h is in jec ted i n t o t h e b l o o d b y m o s q u i t o b i t es . I n 
1984 t h e g e n e for t h e C S a n t i g e n in Plasmodium 

falciparum - t h e m o s t i m p o r t a n t h u m a n m a l a r i a p a r a 
s i te - w a s c l o n e d a n d s e q u e n c e d . T h i s m a d e p o s s i b l e 
t h e in vitro p r o d u c t i o n o f l a r g e q u a n t i t i e s o f a n t i g e n , 
f r o m w h i c h it w a s h o p e d t h a t a p r o p h y l a c t i c v a c c i n e 
c o u l d b e d e v e l o p e d . O p t i m i s t s t h o u g h t h a t w i t h s u c h 
a v a c c i n e t h e p r o b l e m of m a l a r i a m i g h t b e o v e r c o m e , 
a n d Nature o f 16 A u g u s t 1984 c a r r i e d a l e a d i n g a r t i c l e 
h e a d e d ' M a l a r i a v a c c i n e in s i g h t ? ' . H o w e v e r , s i m i l a r 
f o r e c a s t s o f t h e e l i m i n a t i o n o f m a l a r i a h a d b e e n m a d e 
b e f o r e , e.g. j u s t a f ter t h e e n d o f t h e S e c o n d W o r l d 
W a r , w h e n D D T a n d n e w a n t i - m a l a r i a l d r u g s ( c h l o r o -
q u i n e ) b e c a m e a v a i l a b l e . B u t m a l a r i a is still w i t h u s , 
u n f o r t u n a t e l y . P e r h a p s th i s is n o t s u r p r i s i n g : p a r a s i t e s 
- e spec ia l ly i n t r a c e l l u l a r p a r a s i t e s - w o u l d n o t h a v e 
e v o l v e d a n d s u r v i v e d w e r e t h e y n o t wel l p r o t e c t e d 
f r o m t h e m a n y a n d v a r i o u s o b s t a c l e s w h i c h c o u l d b e 
p l a c e d a g a i n s t t h e m . C . C . W a n g ( p . 4 1 3 ) s t a t e s , 
p e r h a p s r a t h e r t o o s w e e p i n g l y , ' t h e r e h a s n o t b e e n a 
s ing le successfu l v a c c i n e a g a i n s t a n y p a r a s i t i c d i s e a s e ' . 
M o r e o v e r t h e s p r e a d o f d r u g r e s i s t a n c e , espec ia l ly o f 
m a l a r i a p a r a s i t e s , is b e c o m i n g s tead i ly m o r e m e n 
a c i n g . 

P a r a s i t o l o g y is a s u b j e c t in u r g e n t n e e d o f m o r e 
basic b i o l o g i c a l r e s e a r c h . W h a t m i g h t b e d o n e , if 
faci l i t ies w e r e a v a i l a b l e , is wel l i l l u s t r a t e d b y a c h a p t e r 
b y S. W a r d o n ' Caenorhabditis elegans: a m o d e l for 
p a r a s i t i c n e m a t o d e s ' . T h i s w o r m , w h i c h h a s b e e n t h e 
t a r g e t fo r i n t e n s e a t t e n t i o n b y t h e m o l e c u l a r b io log i s t s , 
is n o t a p a r a s i t e , h o w e v e r . P a r t l y for t h a t r e a s o n it is 

e n o r m o u s l y m o r e a m e n a b l e t o gene t i c a n d m o l e c u l a r 
e x p e r i m e n t a t i o n t h a n the p r o t o z o a n o r h e l m i n t h i c 
pa ra s i t e s which give us so m u c h t r o u b l e . 

T h e b o o k c o n t a i n s a n u m b e r of excel lent a c c o u n t s 
o f recent r e sea rches , t h o u g h inev i t ab ly t h e a m o u n t o f 
i n f o r m a t i o n o n different p a r a s i t e s va r i e s g rea t ly . S o m e 
i m p o r t a n t p a t h o g e n s , e.g. Coccidia a n d Theileria a r e 
n o t d iscussed a t a l l , a n d t h e ex i s tence o f p l a n t 
p a r a s i t e s , s o m e of w h i c h l ike Striga c a u s e h u g e losses 
o f ag r i cu l tu r a l c r o p s ( i nc lud ing m a i z e ) , is c o m p l e t e l y 
ignored . A s for classical gene t i cs , D . W a l l i k e r c o n t r i 
b u t e s a conc ise a c c o u n t o f gene t i c s o f m a l a r i a 
p a r a s i t e s , b u t ve ry litt le is k n o w n a b o u t t he genet ics o f 
o t h e r p a r a s i t e s . In Trypanosoma t h e ex tens ive s tud ies 
o f Ta i t a n d o t h e r s o n i s o e n z y m e s a n d t h e ev idence for 
genet ic r e c o m b i n a t i o n is n o t m e n t i o n e d . G . S. N e l s o n 
c o n t r i b u t e s a very r e a d a b l e c h a p t e r o n ' Z o o n o s e s ' . 

T h e b o o k is less c o m p r e h e n s i v e t h a n its t i t le 
i nd i ca t e s , b u t is neve r the le s s a ve ry useful sou rce o f 
i n f o r m a t i o n a b o u t c u r r e n t w o r k . I t m a k e s o n e real ise 
t h e vast ex t en t of t o p i c s u n d e r t h e h e a d i n g o f 
p a r a s i t i s m , a b o u t w h i c h we still u n d e r s t a n d very li t t le. 

G. H. B E A L E 

Institute of Animal Genetics, 
University of Edinburgh 

Genetic Effects of Air Pollutants in Forest Tree 
Populations. E d i t e d b y F . SCHOLZ, H . R . 
GREGORIUS a n d D . R U D I N . S p r i n g e r - V e r l a g . 1989. 
201 p a g e s . H a r d c o v e r D M 7 5 . I S B N 3 540 50858 9. 

' W a l d s t e r b e n ' o r fores t dec l ine is c lear ly of over 
w h e l m i n g i m p o r t a n c e t o fo res te r s a n d t h e gene ra l 
pub l i c a l ike . T h i s b o o k l o o k s a t t h e effects t h a t 
p o l l u t i o n is l ikely t o h a v e o n gene t i c d ive rs i ty w i th in 
a species a n d is t he re fo re o f specific i m p o r t a n c e t o 
forest gene t ic i s t s . 

T h e b o o k r e p r e s e n t s a co l l ec t ion of p a p e r s p r e s e n t e d 
a t a m e e t i n g he ld in G r o s s h a n s d o r f ( F e d . R e p . 
G e r m a n y ) in 1987 a n d o r g a n i s e d b y t h r e e w o r k i n g 
pa r t i e s - ' Eco log i ca l a n d P o p u l a t i o n G e n e t i c s ' , 
' G e n e t i c A s p e c t s of A i r P o l l u t a n t s ' a n d ' B i o c h e m i c a l 
G e n e t i c s ' - o f t he I n t e r n a t i o n a l U n i o n o f F o r e s t 
R e s e a r c h O r g a n i s a t i o n s ( I U F R O ) . 

The b o o k is d iv ided u p i n t o f o u r different c h a p t e r s , 
e a c h c o n t a i n i n g a n u m b e r o f p a p e r s . C h a p t e r 1 
cons i s t s of t w o a d d i t i o n a l p a p e r s , n o t p r e s e n t e d at t h e 
m e e t i n g o n ' M e t h o d s o f s a m p l i n g a n d gene t i c a n a l y 
s i s ' . B o t h p a p e r s a r e i nvo lved in e x p l a i n i n g the use o f 
i s o e n z y m e s t o inves t iga te gene t i c d ive rs i ty wi th in 
p o l l u t e d p o p u l a t i o n s a n d r e c o m m e n d e d w a y s of t r ee 
se lec t ion for fu r the r i n v e s t i g a t i o n in t h e a b s e n c e o f 
genet ic tests . 

C h a p t e r s 2 a n d 3 a r e en t i t l ed ' V a r i a t i o n in r e s p o n s e 
t o p o l l u t a n t s ' a n d ' S e l e c t i o n effects o f p o l l u t a n t s ' 
respect ively ( a l t h o u g h it is difficult t o see a n y rea l 
difference in c o n t e n t a n d m e a n i n g b e t w e e n the t w o ) 
whils t c h a p t e r 4 c o n c e n t r a t e s o n t he ' P r e s e r v a t i o n o f 
gene t ic r e s o u r c e s ' . 
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