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Chromosome Comparison Among Five 
Species of Platyrrhini (Alouatta caraya, 
Aotus azarae, Callithrix.iacchus, Cebus 
apella, and Saimiri sciureus) 
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ABSTRACT. Karyotypes of 82 individuals from five Platyrrhini species (Alouatta caraya, Aotus 
azarae, Callithrix jacchus, Cebus apella, and Saimiri sciureus) were studied and compared using a 
G-banding technique. Cytogenetic analysis showed full chromosome or full arm homologies among 
these geographically neighbouring species. A small number of chromosomal rearrangements (inver- 
sions, deletions, and translocations) could be detected among these taxa. These five species are closely 
related in chromosomal evolution. An interesting correspondance was found between Cebus apella 
chromosomes and those of the other four species. AIouatta caraya and Cebus apella are the closest 
species. Callithrixjaechus and Aotus azarae would have the most separated karyotypes. 
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I N T R O D U C T I O N  

In the last years, chromosome studies on closely related species of great apes, including 
man, were performed (CHU & BENDER, 1962; CHIARELLI, 1962; HAMERTON et al., 1963; 
TURLEAU eta | . ,  1972; WARBURTON et al., 1973; MILLER, 1977; DUTRILLAUX & COUTURIER, 
1981; DE GROUCHY, 1987). Concurrently, a more accurate chromosomal evolution through 
banding techniques had been observed (WARBURTON et al., 1973 ; EBERLE, 1975 ; DE GROUCH'/, 
1977; DE GROUC~IY et al., 1977; DUTRILLAUX, 1979a, b; SEU~NEZ, 1979; DUTRILLAUX et al., 
1980 ; DUTRILtAUX & COUTURIER, 1981 ; ESTOP et al., 1983). In addition, chromosome homol- 
ogies were deduced from studies of gene loci of Aotus and other primates and evidences on 
chromosome evolution were obtained (MA, 1983a, b, 1984). A small number of studies 
with banded karyotypes of New World monkeys were published. Among Platyrrhini, in the 
species of the genus Cebus a more similar karyotype compared with those of the common 
ancestor of all simians was evident (DtJTRILLAUX, 1979b; COUTURIER & DUTRILLAUX, 198l). 
The analogies of chromosomes among C. capucinus and some of Ceboidea species (C. apella, 
C. nigrivittatus, Saimiri sciureus, Lagothrix lagotricha, or Ateles paniscus) using R-, C-, or 
Q-band techniques have previously been reported (DUTRILLAUX, 1979a; DUTRILLAUX et al., 
1980; DUTRILLAUX • COUTURIER, 1981; COUTURIER & DUTRILLAUX, 1981; COCHET et al., 

1982). 
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Fo l lowing  with this line o f  s tudy,  in this pa r t i cu la r  pape r  we have c o m p a r e d  the results of  
G - b a n d i n g  technique f rom per iphera l  b lood o f  Cebus apella, Saimiri  sciureus, Alouatta 

earaya, Aotus azarae, and  Calli thrixjacchus in o rde r  to de termine  the possibi l i ty  o f  a rela- 
t ionship between ch romosomes  or  ch romosomic  arms from these species. 

M A T E R I A L S  A N D  M E T H O D S  

A to ta l  o f  82 individuals  f rom five species of  the superfamily  Cebo idea  have been s tudied:  
Cebus apella (N = 33), Alouatta caraya (N = 11), Aotus azarae (N = 14), Saimiri sciureus 

(N  ~ 23), and  CallithrLvjacchus (N = 1) (Table  1). The present  s tudy takes into account  the 
measurements  and  ch romosome  band ing  pat terns  f rom the above  ment ioned  animals.  The 
number ing  o f  ch romosome  pairs  and  their  classif icat ion were previously  publ ished (MuDRY 

r~E PARGA~ENr et al., 1981, 1982a, b, 1984a, b, c; MAYTVCON et al., 1984). The references for 
geographic  d i s t r ibu t ion  o f  the examined specimens is given in Table 1. C h r o m o s o m e  studies 
were carr ied  out  after  lymphocyte  cultures were taken  by convent ional  methods  (BUCKTON 
& EVANS, 1973). Tryps in  band ing  procedure  with Giemsa  stain (SEABRIGHT, 1971) was used 
for  each species. 

R E S U L T S  

M o d a l  numbers ,  ch romosoma l  formulas ,  and  secondary  constr ic t ions f rom the analyzed  
species are shown in Table  2. F o u r  metacentr ic  ch romosomes  were observed in Alouatta 

earaya, Saimiri  sciureus, Callithrix jacchus, and  Cebus apelIa. The Y c h romosome  is acrocent-  
ric (A) in four  o f  the genera,  except in Aotus azarae where a t (Y;  23) was seen (MuDRv DE 
PAgGAMENT et al., 1984c). 

Table 1. Data on the source and sex of the examined animals. 

No. of studied Sex 
Species/subspecies animals Male Female Source 
Alouatta caraya 11 9 2 (Chaco) Argentina 
Aotus azarae azarae 8 7 1 (Formosa) Argentina 
Aotus azarae boliviensis 6 3 3 (Sta. Cruz de la Sierra) Bolivia 
Callithrix jacchus 1 - -  t Brazil 
Cebus apella vellerosus 8 4 4 (Misiones) Argentina 
Cebus apella paraguayamts 7 6 1 (Misiones) Argentina 
Cebus apella paraguayamts 18 9 9 (South western) Paraguay 
Saimiri sciureus 23 14 9 (Sta. Cruz de la Sierra) Bolivia 

Table 2. Modal number, chromosomic formula, and secondary constrictions of the analyzed species. 

Species/subspecies 
Alouatta caraya 
Aotus azarae 

Callithrix jacchus 
Cebus apella 
Saimiri sciureus 

Chromosomic formula Secondary constrictions 
Sex chromosomes Chromosome 

Modal number Autosomas X Y N Morphology 
2n = 52 4M-16SM-30A SM A 21-22-24 A 
2n = 50 6M-16SM-26A M-SM - -  6 SM 
2ra -= 49 M-SM t (Y; 23) 6 SM 
2n = 46 4M-27SM-13A SM A 18 A 
2n -= 54 4M-8SM-40A SM A 22-23 A 
2n = 44 4M 28SM-10A SM A 13 SM 

S M: S ubmetacentric chromosome; M: metacentric chromosome; A: acrocentric chromosome. 
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Table 3. C h r o m o s o m i c  homologies  in the five s tudied species. 
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C. apella S. sciureus A. caraya A. azarae C.jacchus 

t ( lp ;  17q) l inv (1) l t (2p; 15o,) 
2 - -  t (2q; 25q) - -  - -  

ter del (3) 3 4 2 ter del (7) 
4 5 3 4 4 
5 inv (4) - -  3 - -  
6 6 5 6 - -  
7 7 10 5 - -  
8 8 - -  - -  5 
9 15 18 - -  - -  

10 16 - -  - -  20 
18 - -  17 17 13 
19 - -  6 inv (7) - -  
20 - -  inv (15) - -  inv (9) 
21 - -  - -  21 - -  
22 19 - -  - -  17 
23 - -  21 - -  18 
26 - -  - -  - -  21 
- -  1 4  - -  - -  12 
- -  1 7  1 6  - -  1 6  

- -  - -  12 15 - -  

- -  - -  19 inv (14) - -  
- -  - -  2 0  - -  19 
- -  - -  24 24 - -  

X X X X X 
Y Y Y - -  y 

t: Translocations; ter del: terminal deletions; inv: inversions. 

T a b l e  3 s h o w s  t h e  r e l a t i o n  a m o n g  G - b a n d i n g  c h r o m o s o m e  p a t t e r n s  o f  t h e s e  N e w  W o r l d  

m o n k e y s .  Six i n v e r s i o n s ,  t w o  t e r m i n a l  d e l e t i o n s ,  a n d  t h r e e  t r a n s l o c a t i o n s  w e r e  f o u n d  a m o n g  

t h e  five species  a n a l y z e d  (Fig .  1). 

D I S C U S S I O N  

I n  t he  p r e s e n t  p a p e r ,  we f o u n d  h o m o l o g i e s  in  fu l l  c h r o m o s o m e s  a n d  fu l l  c h r o m o s o m e  

a r m s  in  five species  o f  N e w  W o r l d  m o n k e y s  u s i n g  G - b a n d i n g  p a t t e r n s .  A s i m i l a r  X c h r o m o -  

s o m e  was  f o u n d  in  al l  t h e  a n a l y z e d  species .  T h e  Y c h r o m o s o m e s  f r o m  Cebus  apella,  C. 

j acchus ,  S.  sc iureus ,  a n d  A.  c a r a y a  are  a l so  i den t i ca l s  (F ig .  1). T h e s e  r e su l t s  a re  in  a g r e e m e n t  

w i t h  t h o s e  p r e v i o u s l y  r e p o r t e d  (KoIFVMAN, 1982; PEIXOTO & PEDREmA, 1982). A s  r e g a r d s  

t he  Y c h r o m o s o m e  o f  A o t u s  azarae ,  a t ( Y  ; 23) was  p u b l i s h e d  b y  MA et al. (1976)  in  A o t u s  o f  

d i f f e ren t  g e o g r a p h i c  r eg ions ,  a n d  a s i m i l a r  f i n d i n g  was  r e p o r t e d  b y  us  in  A o t u s  o f  A r g e n t i n a  

a n d  Bo l iv i a  ( M u o g v  DE PARGAMENT, 1984a).  F u r t h e r m o r e ,  th i s  s t u d y  s h o w e d  t h a t  o n l y  t w o  

a u t o s o m e s  h a v e  t h e  m o s t  c o n s i s t e n t  p r e s e n c e  in  t he se  five species  (Fig .  1). 

Cebus  apel la  s h o w e d  t he  m a j o r  c h r o m o s o m e  h o m o l o g y  w i t h  t he  o t h e r  f o u r  s t u d i e d  species .  

Table  4. N u m b e r  o f  homologous  c h r o m o s o m e  pairs  a m o n g  the  five c o m p a r e d  species. 

Species C. apelta S. sciureus A. caraya A. azarae C. jacchus 

C. apelta - -  12 14 10 13 
S. sciureus 13 - -  9 7 11 
A. earaya 14 9 - -  l l  11 
A. azarae 11 7 11 - -  6 
C. jacchus 13 10 10 5 - -  
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However ,  some ch romosomes  showed a complete ly  different morpho logy  and  G - b a n d i n g  
pat tern .  A m o n g  them, it is o f  note  tha t  ch romosome  No. l l o f  C. apella (Fig. 1) has a clearly 
different G - b a n d i n g  pa t t e rn  and  has not  coun te rpa r t  in any o ther  o f  these species. This is 
in agreement  with the pa t te rn  showed by other  au thors  (TORRES DE CABALLERO et al., 1976; 
MATAYOSHI et at., 1986). 

The most  frequent  rea r rangement  was pericentr ic  inversion.  I t  is s imilar  to those pre- 
viously discussed in reference to specific rear rangements  in different phyla  (DuTRILLAUX, 

1979a; SEVANEZ, 1979; DUTRILLAUX et al., 1986; DE GROUCHY, 1987) as well as irt different 
specimens of  Cebus apella (GARC[A et al., 1978; MUDRY DE PARGAMENT & SLAVUTSKY, 1987). 
It is difficult to assert exact ly all the possible s t ructura l  rear rangements  involved in this 

ka ryo typ ic  re la t ionship  within the var ious  taxa  ana lyzed  in this s tudy (DE BOER, 1974). How-  
ever, we consider  that  Alouatta caraya and Cebus apella are the closest species, with the near-  
est moda l  number  and the s imilar  pairs with secondary  constr ic t ions  with ch romosome  
No.  14 in closest resemblance  (Table  4). It is not  clear  by what  r ea r rangement  their  com-  

plements  are related.  Possibly a first t r ans loca t ion  between the long arms o f  ch romosome  
No.  1 and  No. 7 o f  Cebus apella or ig ina ted  c h romosome  No.  1 of  Alouatta caraya. The 
step for evolu t ion  f rom 2n - -  53 to 2n = 52 is not  known by the present  authors .  On the o ther  
hand,  the most  d i spara te  karyotypes ,  tak ing  into account  these ch romosomic  compar i sons  

would  be those of  C. jacchus and  A. azarae, as they show only five s imilar  chromosomes .  
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