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Differentiation of Sera of Two Species of Doves and Their 
Hybrid." 

R. W. CUMLEY AND M. R. IRWIN. 
From the Department of Genetics, University of Wisconsin. 

Following the studies of Nuttall,' the precipitin-reaction has come 
into wide use as a means of correlating the taxonomic relationships 
of species with the serological properties of their serum-proteins. 
For papers citing the numerous reports of work of this nature, the 
reader is referred to other sources.2-6 A few workers have employed 
the method of absorption of precipitins to differentiate in precipitin 
reactions, the serum-proteins of species that are distinguishable either 
not at all or with difficulty by direct precipitation. These are sum- 
marized by Cumley.' (Landsteiner and van der Scheer' have 
pointed out limitations in the principles of absorption of precipitins, 
which affect the interpretation of the results obtained by this technic.) 
We are familiar with only a few reports%'' dealing with the antigenic 
relationships of the serum of a species-hybrid to that of each of the 
parents. In the present tests, the serums of the Pearlneck (Strepto- 
pelia chinensisj, Ring dove (St. risork) and their hybrids (Fl- 
P.N./R.D.) were compared. 

The precipitins were produced by injecting 0.6 cc of the serum 
of a species into rabbits 3 times per week until 6 cc of serum had been 
injected. The immune sera were collected on the tenth and eleventh 
days after the last injection. For absorptions, the undiluted anti- 
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serum to one species was mixed with an equal volume of the serum 
of the other species, and stored at 2-5°C for 24 hours. The process 
was repeated, using smaller volumes of the absorbing serum, i f ,  
after centrifugation of the mixture, the supernatant fluid produced 
a ring when tested with this serum. For the precipitin-tests, the 
antiserum was placed in each of a series of capillary tubes of about 
'2 rnrn diameter, to a height of approximately 2 mm, and the antigen in 
its successive dilutions was carefully layered above. The appearance 
of a ring at the interface within 2 hours was taken as indication of 
a precipitate. 

TABLE I. 
Results of Ring-Precipitin Tests, with Anti-Pearlneck and Anti-Ring Dove Sera. 

Highest dilution of 
Antiserum Absorbed by Antigens antigen giving 

No. Antiserum serum of tested a precipitate 

3953 
? ?  

? ?  

3953 
? ?  

? ?  

3983 
7 9  

? ?  

19853 
? ?  

9 9  

19853 
? ?  

? ?  

19853 
? ?  

? ?  

26351 
Y f  

? ?  

26351 
9 9  

? ?  

26351 
? ?  

? ?  

28752 
1 ,  

? ?  

28752 
9 )  

9 )  

28752 
t ?  
9 2  

Pearlneck 
9 9  

? ?  

9 9  

7 9  

? ?  

9 9  

9 )  

? ?  

9 7  

? ?  

? ?  

? ?  

? ?  

? 9  

? ?  

?, 

9 7  

Ring dove 
? ?  

9 9  

? ?  

? 7  

? ?  

? ?  

? ?  

7 7  

? ?  

9 9  

? ?  

? 9  

? ?  

? ?  

? ?  

9 )  

? ?  

Ring dove 
? ?  

? 9  

FiP.N./R.D. 
? ?  

? ?  

-- 

Ring dove 
9 )  

? ?  

F1P.NJR.D. 
9 7  

? ?  

Pearlneck 
? ?  

9 9  

FiP.N./R.D. 
? ?  

9 )  

Pearlneck 
? ?  

9 9  

FlP.N./R.D. 
? ?  

7 ?  

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

Pearlneck 
Ring dove 

F1P.NJR.D. 

FlP.N./R.D. 

F1P.NJR.D. 

F1P.NJR.D. 

FlP.N./R.D. 

F1P.NJR.D. 

F1P.NJR.D. 

F1P.NJR.D. 

F1P.NJR.D. 

F1P.NJR.D. 

FiP.N,/R.D. 

FiP.N./R.D. 

1 : 16,384 
1 : 16,384 
1 : 16,384 
1 : 1024 
None 
1 :32 
None 
None 
None 
1 : 32,768 
1 : 32,768 
1 :32,768 
1 : 2048 
None 
1:64 
None 
None 
None 
1 : 16,384 
1 : 16,384 
1 : 16,384 
None 
1:512 
1:128 
None 
None 
None ' 
1 : 16,384 
1 : 16,384 
1 : 16,384 
None 
1 : 1024 
1:128 
None 
None 
None 

Concentrated antiserum was used in the tests if the antisera were not absorbed. 
I n  the absorption-tests, the antisera were diluted in varying degrees, depending 
upon the amount of antigen required for absorption. 
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The results of the tests involving anti-Pearlneck and anti-Ring 
dove sera, either unabsorbed or following absorption by the serum 
of the other species or the hybrid, with the various dilutions of the 
sera of Pearlneck, Ring dove and their F, hybrid, respectively, are 
given in the table. It will be noted that the sera of Pearlneck, Ring 
dove, and their F,, respectively, reacted at the same dilution with each 
of the various unabsorbed antisera, and that no distinction between 
them could be made by these tests. 

However, when anti-Pearlneck serum was absorbed by Ring dove 
serum, the reagent thus produced precipitated the serum of both 
Pearliieck and the F,, but not that of Ring dove. Likewise, follow- 
ing absorption of Ring dove antiserum by the serum of Pearlneck, the 
test fluid reacted with the serum of Ring dove and the hybrid, but not 
of Pearlneck. The serum of the species-hybrid invariably showed a 
precipitate at a lower dilution with the absorbed fluids than did the 
serum of either Pearlneck or Ring dove with their respective homo- 
logous antisera. Therefore, we may reasonably conclude that the 
serum of the species-hybrid contains a part, possibly all, of the same, 
or of related proteins that make for the species-specific qualities of 
the sera of each of the parental species. Additional evidence as to the 
possible relationship of the serum-proteins of the hybrids with those 
of each parent is furnished by the reactivity of the antisera for either 
parent following the respective absorptions by the hybrid serum. 
As will be noted, such reagents produced no precipitates at all with 
any of the 3 kinds of serum. Thus, since the hybrid serum by ab- 
sorption could remove all the precipitins from the antiserum for 
either parent, it would seem that the antigenic components of the 
serum of this species-hybrid were very similar to, if not identical 
with, those of the serum of both parental species. 

Investigations are now under way to determine the reactivity of 
the serum of backcross individuals (to Ring dove), representing the 
different unit-cellular characters of Pearlneck.12 

Sumnzary. The serum proteins of two dove species, Pearlneck and 
Ring dove, and their hybrid were indistinguishable by direct pre- 
cipitin-tests; i.e. the three kinds of serum reacted at the same dilution 
with antisera for each of the two species. Following absorption, 
however, of the antiserum to one species by the serum of the other, 
a differentiation of the serum-proteins was readily made. The serum 
of the species-hybrid appeared to possess a combination of the pre- 
cipitinogens of both parental species. 

11Irwin, M. R., Genetics, 1939, 24, 709. 


