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Note the approach.  Determine

which are double recombinants

(the lowest #) and see which

allele appears different from the

parental; that is the locus that is

in the middle.  In this case the T

locus is in the middle (we refer

to the name of the locus based

upon the mutant allele).  The

blue arrows indicate the pairings

of parentals and double

recombinants that show a

difference in one allele (see red

font).  I rewrite the genotypes to

accurately reflect the order once

it has been determined.  That is

shown in the right table.  The

genotype of the parental

individual that is heterozygous

for all three traits is

S+T+P/STP+ (the test cross

individuals genotype must have

been S+T+P+).  Determine what

the  recombinants would be

between the T & P LOCI:

S+T+P+ (20) and STP (20) and

you must also include the double

recombinants, ST+P+ (5) and

S+TP (5).  Thus the total is 50

over 1,000 (5 map units).

One can map the distance between T & P and it is about 400/1000 which is about 40 map units.



1 2 .  ( 4  pt s)   A st udent  scient ist  st udy ing wing lengt h in f ruit  f lies discovers a m ut ant  f ly  wit h s h o r t
wings.  They generat e a t rue breeding line of  f lies f or  t his mut at ion, named short  wings ( lat er  rev ised t o
short  wings 1 ) .  While t ast ing  maple syrup in Vermont  t hey  discover a short  winged f ruit f ly  and t hey
bring it  back t o t heir  apart ment .  They generat e a second t rue breeding line f or  t his mut at ion, named
short  wings 2 .  They t ake t he t wo t rue breeding lines and mat e t hem.  A LL of  t he F1  progeny  have
normal wings.  They f ind t hat  f ascinat ing.  They  t hen t ake one of  t he F1  f lies and mat e it  t o a f ly  f rom a
populat ion t hat  is t rue breeding for bot h mut at ions. They  f ind 2 5 % of  t hese of f spr ing have normal w ings
and 7 5 % have short  wings.  What  hypot hesis best  descr ibes t hese t wo m u t a t i o n s ?

The first part of this requires you understand complementation.  Both populations have the same phenotype; short wings.  If each population was homozygous

mutant at the SAME locus they would NOT complement when crossed and all would have short wings.  The data shows they did complement and thus they

represent different loci.  You now know the genotype of the F1 fly is heterozygous at each of the two loci.  The loci may or may not be genetically linked.

Assume they are not genetically linked.  Thus the genotype of the F1 is sw1+//sw1; sw2+//sw2.  Note the ; (semi:colon).  It is important as it indicates that the

two loci are genetically  unlinked.  The F1 is crossed with a sw1//sw1; sw2//sw2 fly (which can make only 1 type of gamete.

sw1+; sw2

sw1+; sw2+

sw1; sw2

sw1; sw2+

sw1; sw2

sw1+; sw2

sw1    sw2

sw1+; sw2+

sw1    sw2

sw1;   sw2

sw1    sw2

sw1; sw2+

sw1    sw2

As shown in



18.  A male fruit fly with a striped abdomen and normal legs was crossed with a female fruit fly with a striped abdomen 
and 8 legs.  She came from a population that was true breeding for 8 legs but NOT for striped abdomen.  The phenotype 
and number of each progeny type is shown below.  Determine the genotype of both the male and female fruitfly.   
 Female Male 
Striped abdomen, extr a legs (8) 601 599 
Striped abdomen, normal leg # (6) 599 601 
Normal abdomen, extr a legs (8) 199 201 
Normal abdomen, normal leg # (6) 201 199 
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N ote: 2,400 striped abdomen, 800 normal abdomen (3:1 ratio).  T his implies a heterozgote  with heterozygote.  T rait 
canÕt be on a sex chromosome.  Striped abdomen must be dominant.  N ote that both the male and female have striped 
abdomens.  Extra legs 1,600 and normal legs 1,600 (1:1 ratio).  T he ratio implies heterozygous with homozygous 
recessive.  T he female came from a true breeding population for 8 legs so she canÕt be heterozygous and she must 
therefore be homozygous.  T hus 8 legs must be recessive.  T he male must be the heterozygous individual Ð this trait 
canÕt be sex linked.  Are the t raits genetically unlinked?  I f so then 3/ 4 X 1/2 should be D r (striped abdomen, extra legs), 
3/4 X 1/2 should be  D D (striped abdomen, normal legs), 1/4 X 1/2 should be r D (normal abdomen, normal legs) and 
1/4 X 1/2 should be r r (normal abdomen, extra legs).  Do we see 3/8, 3/8, 1/8, 1/ 8.  Yes we do.  T herefore the t raits are 
genetically unlinked AN D neither can be on a sex chromosome. 



 

13.  (5)   A male fruit fly is mated to a female fruit fl y.  The male fly has normal shaped eyes and n ormal 

wings.  The female has normal shaped eyes and normal wings.  The offspring show the phenotypes as 

shown below. 
Phenotype  # of Female Offspring # of Male Offspring 

Normal shaped eyes, divergent wings   0    376 

Normal shaped eyes, normal wings   750    374 

Bubble shaped eyes,  divergent wings   0    123 

Bubble shaped eyes,  normal wings    250    127 

   1000 Total   1000 Total 

Use correct fruit fly notation and show your work.  A legend would be helpful! 

Spring 2006

Normal to bubble shaped is 3/1, implies hetero w/hetero with bubble shaped

eyes being the mutation and recessive (must be autosomal).  Normal wing

to divergent in females is 1/0 and in males is 1:1.  Thus divergent wing

information is on the X chromosome and is recessive to wild type.  Correct

genotype  is:

female is bs+/bs; Xd /Xd

male is bs+/bs; Xd  /Y

+

+


