Pathology—Genetics compiled Q’s 1994 thru 2000


Practical Q’s

Genetics

94,96,98,99,00
This pedigree is most consistent with...


A
Autosomal recessive


B
Autosomal  dominant


C
X‑linked recessive


D
X‑linked dominant

96,98,99,00     
Pedigree showing the following mode of inheritance:

A.
   dominant inheritance

B
   recessive inheritance 

C.   X-linked dominant inheritance 

D.          mitochondrial DNA inheritance

95
  
The diamond in this pedigree represents [sex undetermined]

A.   
an intersex 


B.   
an illegitimate child


C   
a pregnancy yet undelivered 


D.   
a true hermaphrodite

95

 The form of inheritance most consistent with this pedigree is

       
A.   
an autosomal dominant with incomplete penetrance

          
B.   
a sex‑linked dominant

        
C   
a sex‑linked recessive

       
D.   
a sex‑limited dominant

94  

The condition depicted on this slide...

A.    
has no increased recurrence risk in subsequent pregnancies of the parents.

B.    
is the result of a dominant gene

C     
is an example of multifactorial inheritance

D      
results from excessive lead exposure during the first trimester of pregnancy.

94  

This slide is associated with: [no answer was keyed; find karyotypes & phenotypes of all]


A       
45,X or 45,XO   


B.      
46,XX


C.      
47,XYY


D.      
47,XXX

94,95,95,97
This karyotype is associated with:

  
A    
Turner syndrome

       
B    
Klinefelter's syndrome

       
C.   
Prader‑Willi syndrome

       
A   
Edward’s syndrome [x2] 


B   
Down’s syndrome [x2]






          
C.   
Patau’s syndrome


C.   
Both


D.   
Neither


A.
Wilm’s tumor

97—00      B.
Neuroblastoma


C.
Cystic fibrosis


D.
Sudden Infant Death Syndrome (SIDS)

97,98,99,00
This abdominal mass in a 3 year old boy is a:


A.
Ganglioneuroma


B.
Retinoblastoma


C.
Neuroblastoma


D.
Wilm’s tumor

Written Q’s

Cytogenetic Testing

98,99

One would expect that routine cytogenetic analysis using standard G banding at normal levels of resolution could detect most cases of

              A.        
Cri du Chat syndrome 

  B.         
Prader-Willi syndrome

C.           Angelman syndrome 

  D.           Miller Deiker syndrome 

E.           DiGeorge syndrome

98,99

Which of the following procedures is used as a routine technique for karyotyping using light microscopy?
A.          C-banding

B.        Fluorescence in situ hybridization (FISH) 

C.          G-banding

D.   
Q-banding

E.   
BUdR-staining

98,99

Which of the following procedures is used for detection of specific DNA sequences in interphase nuclei or chromosomes?

              A.            C-banding

              B.   
Fluorescence in situ hybridization (FISH) 

              C.   
G-banding

              D.  
Q-banding

              E.   
BUdR-staining
94  

High resolution chromosome banding involves which one of the following? It:


A     
permits identification of individual single copy genes. 


B     
uses chromosomes in the mid‑telophase stage of cell division. 


C    
permits the resolution of 350 to 400 dark and light bands per haploid chromosome set.


D  
allows demonstration of small alterations of chromosome structure.

95  

Peripheral blood specimens are requested in cancer cytogenetics:

          
A.  
to rule out constitutional abnormalities


B.   
to rule out acquired chromosomal abnormalities 

C.    
both

              D.  
neither

Cell Cycle

98,99


Chromosomes 1, 3, 19 and 20 are:

              A. 
   Metacentric

B.        Submetacentric 

C.        Acrocentric 

D.        Telocentric 

94,96  

Which statement concerning Mitosis is false?


A     
Chromosomes shorten and thicken during prophase.


B     
Chromosomes are aligned on the equational plate at metaphase.


C     
Sister chromatids move to the same spindle pole during anaphase.


D     
Cytokinesis occurs at telophase and involves a contractile ring.
E.        None of the above

Incidence & Risks

97,99

The following conditions would be associated with a 3-5% recurrence risk (chance of a second child with the same condition):


A.
Achondroplasia, cleft lip, color-blindness


B.
Cystic fibrosis, sickle cell disease, pyloric stenosis


C.
Anencephaly, cleft lip, pyloric stenosis


D.
Spina bifida, achondroplasia, sickle cell disease

94  

Advanced maternal age is associated with:


A.   
increased frequency of infants with Hurler disease 


B    
decreased risk of bearing twins 


C    
increased risk of fetal translocations 



D    
higher frequencies of both high and low maternal alpha fetoprotein levels

95  

The chance the next infant born in our hospital will have a major birth defect is about

              A.    
1:5

              B      
1:50

      
C.     
1:500 


D.     
1:5000

Indications for Genetic Testing

96,00

Of the following clinical situations, which one warrants a karyotype:
    

A.   
a woman with one spontaneous abortion 

    

B.   
the parents of a child with Trisomy 21

C.   
the sister of a boy with Prader-Willi syndrome demonstrated to have the common      deletion 

    

D.   
a couple with a still birth and three spontaneous abortions

96          
A family seeks their physician's advice. The woman is pregnant, and she is concerned because her brother has Down syndrome. The physician ascertains that the affected brother lives in a local group home. Of the following methods of investigating and counseling which one would be most appropriate?

              A.        
review the family history

           
B.       
confirm the diagnosis of the affected brother

          
C.       
karyotype the affected brother

           
D.       
karotype the woman coming to counseling 

Autosomal Dominant

00


Which one of the following types of genetic disease occur most frequently ?

    

A. 
autosomal dominant 

    

B. 
autosomal recessive

    

C. 
X-linked 
96          D.       
multifactorial

97,99,00

Dominantly inherited diseases, as compared to recessive disease, are most likely to:


A.
Be the result of new mutations


B.
Result in single enzyme deficiencies


C.
Have ethnic distributions


D.
Decrease in frequency with increased paternal age.

95  

Autosomal dominant diseases

    
A.   
involve only single organ systems

         
B.   
usually occur with no prior family history


C     
occur most often in males

              D    
most often reflect errors in structural proteins rather than enzymes

94

Autosomal dominant diseases typically


A    
are more likely to have a positive family history than recessive diseases.


B    
manifest as enzyme deficiency states. 


C    
cause mutations to occur.


D    
affect males more severely than females.

95  
If you have symptoms of an autosomal dominant disease with 70% penetrance, the chance your first child will have symptoms is:
               A   
35%

               B.   
50% 


 C    
70%

               D.    
100%

95  

Your older step-brother has just been diagnosed with Huntington's chorea, an autosomal dominant  disease.  This means:


A
 you have a 50% risk of developing symptoms 


B
your children have a 25% risk of getting the disease gene 


C
your risk of developing symptoms is the same as the general population risk

      
D.    
your sister has twice your risk of getting ill


Autosomal recessive   

97,00

A typical pedigree of a recessive disease:


A.
Shows only female to male transmission


B.
Shows only male to female transmission


C.
Shows only a single sibship involved


D.
Demonstrates such conditions are most likely to occur in first born males

95
  
Autosomal recessive diseases:

              A      
most often have a negative family history

              B.   
include PKU, Tay‑Sachs & hemophilia

              C.    
are frequently due to fresh mutations

              D.    
typically have a 3% recurrence risk

94  

Common characteristics of an autosomal recessive disorder include:


A.    
variable penetrance 


B     
affect both sexes equally 


C    
involve structural proteins


D.    
50% recurrence risk

Sex-Linked/Limited

96,00

The Duchenne muscular dystrophy gene is expressed on chromosome    

     

A.   
X

     

B.   
1

     

C.   
Y

    

D.   
7

97

A sex-limited condition is:


A.
Classical hemophilia


B.
Muscular dystrophy


C.
Red-green color blindness


D.
Hypospadias

95  
Classical male pattern baldness is inherited as:  [either B or C; sources were unhelpful]

              
A.    
an autosomal recessive trait 

B    
a sex‑limited trait

      
C.   
a sex‑linked trait 


D.   
a Y‑linked trait

94

 X‑linked recessive diseases include:


A.      
Co1or‑blindness, hairy ears, and hypospadias


B.      
Duchenne muscular dystrophy and Becker muscular dystrophy      


C       
Factor VIII hemophilia and spherocytosis


D     
Turner syndrome and large testicles

 Penetrance & Expression 

95,96 

A child with neurofibromatosis has developed multiple skin lesions while its father has a few café‑au‑lait spots only. This is an example of:

    
A.   
incomplete penetrance 


B.   
variable penetrance


C.   
incomplete expression

              D   
variable expression

Genomic Imprinting           

97,99,00

A relatively new genetic concept is that of "imprinting” of genes which means:


A.
The same gene may have a very different effect depending on whether it is inherited on a paternal or a maternal chromosome


B.
Genes tend to accumulate more errors in each generation thus getting worse


C.
Oncogenes are expressed only when moved to heterochromatic regions


D.
Such conditions are most likely to occur in first born males 

98,99

Which of the following syndromes is associated with maternal disomy for chromosome 15?          

             A.  
Hydatidiform mole

             B.  
Prader-Willi syndrome

             C.  
Angelman syndrome 

             D.  
Klinefelter syndrome

             E.   
Turner's syndrome

94,95  

Genomic Imprinting is described in:


A.   
Prader‑Willi Syndrome


B.  
Angelman Syndrome 


C    
Both


D   
Neither

              B.   
Down syndrome

D. Cystic Fibrosis

95   

Uniparental disomy is described in:

         
A.       
Prader‑Willi syndrome

         
B.      
Angelman syndrome

         
C.       
Cystic Fibrosis


D        
A, B and C

Deletions 

97,98,99,00
The most common karyotype found in tissue from a spontaneous first trimester miscarriage would be:


A.
47, XX, +21


B.
45, X


C.
45, X/ 46, XY


D.
46, XX

98,99

A nineteen year old female with short stature, wide spaced nipples, and primary amenorrhea most likely has the karyotype of

A.  
47,XX,+18

B.  
46,XY

C.  
47,XXY

D.  
45,X
E.  
None of the above

96       

Cri du chat Syndrome is associated with:

              A.           5p‑

              B.           3p‑

              C.           6p‑

              D.          7p‑   
94,95  

Cri-du-chat syndrome is associated with:

          
A.   
l8P-   


B    
17P‑

              C     
4P‑

              D   
none of the above

97

Individuals with a terminal deletion of the short arm of chromosome 5:

A.
Tend to have wide spaced eyes (hypertelorism)


B.
Usually have usually good math skills


C.
Are twice as likely to be males


D.
Develop leukemia early in life

95  

Interstitial deletion of 15q11-13 has been described in:


A.  
Prader‑Willi  syndrome

         
B.       
Angelman syndrome

       
C        
both

         
D.       
neither

Translocations

94,95  

The 9:22 translocation was found in:

         
A   
CML

         
B     
CLL.

         
C.   
both

          
D.  
neither

97,00

Individuals with chronic myelogenous leukemia frequently have:


A.
A balanced translocation involving chromosome 9 and chromosome 22


B.
A deletion of the long arm of chromosome 21


C.
An interstitial deletion of chromosome 11


D.
A pericentric inversion of chromosome 9

Trisomies

97,98,00

Individuals with Edward’s syndrome

A.
Have a life expectancy of less than 1 year


B.
Have an increased frequency of Brushfield spots


C.
Usually exhibit holoprosencephaly


D.
Occur most often among children born to women in their late teens

94  

Trisomy 18 is found in:


A     
Edward Syndrome


B.   
Patau Syndrome


C.   
Prader‑Willi Syndrome


D.   
Angelman Syndrome

98,99


The correct nomenclature for a Down Syndrome boy with a translocation between chromosomes 14 and 21 is:

              A.           46,XY,-14,t(14;21)
   B.           47,XY,+21

              C.          47,XY,-14,t(14;21)

              D.          45,XY,t(14;21)

              E.          None of the above
98,99


The majority of cases of Down syndrome occur as a result of.

             A.  

Non-disjunction during maternal meiosis 

             B.  

Mosaicism of normal and trisomic cell lines

             C.  

Unbalanced 14:21 translocations

  D.  

End to end fusion of two chromosomes 21

  E.  
Non-disjunction during paternal meiosis

96       

The incidence rate for Down Syndrome newborns in the United States is:

             A.        
1 in 800

             B.       
1 in 1200

             C.       
1 in 2000

             D.       
1 in 500                                

95  

Which of the following individuals have aneuploid karyotype:

             A    
a female with a balanced translocation involving 11q and 22q

             B    
a female with trisomy 21 Down syndrome

             C    
a female with balanced Robertsonian translocation involving chromosome 13 and 21

             D.   
none of the above

94 

Trisomy 13 is found in:


A    
Patau Syndrome


B.   
Down Syndrome


C.   
Both


D.   
Neither

Turner Syndrome

97,98,99

Individuals with Turner syndrome

A.
Will pass the condition to one half their children


B.
Are currently the patients most frequently on growth hormone treatment


C.
Need to have their rudimentary testicular tissues removed early to prevent cancer


D.
Are frequently encouraged to utilize their unusual facility for spatial relationships as architects 

97

A very large Barr body representing an isochromosome is most likely to be associated with:


A.
Noonan syndrome


B.
Turner syndrome


C.
Patau syndrome


D.
Acute lymphocytic leukemia

96      

Turner syndrome:

              A.      
47, XXY; male hypogonadism, abnormally long legs

              B.       
47, XX,+13; microencephaly and mental retardation

              C.       
45, XXq‑; short stature and primary amenorrhea         

              D.       
46, XYY; tall stature and severe acne

              E.       
49, XXXXX; mental retardation

Klinefelter Syndrome

97,98,00

Individuals with Klinefelter syndrome

A.
Have large testicles


B.
Have decreased amounts of seminal fluid


C.
Have scanty pubic hair


D.
Have legs that are long in relation to trunk length

98,99


Which of the following syndromes is associated with the chromosome complement of  47,XXY?

   A.

Hydatidiform mole

B.    Prader-Willi syndrome 

C.    Angelman syndrome 


   D.           Klinefelter syndrome

   E.
      Turner's syndrome

97,98

Studies have shown that in males with Klinefelter syndrome, the very last DNA replicated in a cell cycle is:


A.
Located in a Barr body


B.
Confined to the extra Y chromosome


C.
Euchromatic


D.
Randomly distributed throughout the genome like in normal males

94

Congenital adrenal hyperplasia

A    
affects girls more often than boys


B    
is the result of an autosomal dominant gene


C.   
results in ambiguous genitalia in affected genetic males


D    
has a 25% recurrence risk in siblings

Fragile X Syndrome

97,00

Individuals with Fragile X syndrome:


A.
Usually have IQ’s of 50 or less


B.
Are detected by routine karyotyping


C.
Are usually more retarded than affected individuals in the previous generation


D.
Are frequently initially identified because of their small genital size

96,00
 
Triplet repeat mutations in fragile X syndrome are characterized by:  

    

A.  
CGG 

    

B.  
CAG

    

C.  
ACG

   
 
D.  
CGA

98,99

Which of the following statements is true?

A.   
Conversion from a pre-mutation to a full-mutation for fragile X syndrome occurs in male meiosis

B.   
Female carriers for fragile X syndrome are easily diagnosed by chromosome analysis

C.   

The fragile X chromosome occurs in all cells of a male affected with the disorder but only in some cells of a transmitting male

  D.   
Fragile X syndrome is the most common inherited cause of mental retardation

97,99,00

Individuals with Hurler disease (MPS I H):


A.
Usually are male


B.
Have a single abnormal gene locus and a complimentary normal one


C.
Are likely to show markedly reduced penetrance


D.
Generally have two heterozygous parents

94  

Individuals who have Marfan syndrome

A    
are likely to have a chromosome abnormality


B.   
are unlikely to have affected siblings


C    
are more likely to have fathers over 45 than normal individuals. 


D    
have a 25% chance of passing the gene to their child

Pediatric Pathology       

97,98,99,00
Factors associated with Sudden Infant Death Syndrome[SIDS] are:


A.
Low birth weight


B.
Smoking and/or maternal drug abuse


C.
Prematurity


D.
SIDS in a prior sibling


E.
All of the above

97,98,99,00
The most serious complications from cystic fibrosis stem from its:


A.
Pancreatic involvement


B.
Liver involvement


C.
Pulmonary changes


D.
Salivary gland changes

97,98,99,00
Hirschprung’s disease leads to:


A.
Functional obstruction and colonic dilatation distal to the affected segment


B.
Functional obstruction and colonic dilatation proximal to the affected segment


C.
Functional dilatation and colonic obstruction distal to the affected segment


D.
Functional dilatation and colonic obstruction proximal to the affected segment

97,98,99,00
The Wilm’s tumor is not associated with:


A.
WAGR syndrome


B.
Denys-Drash syndrome


C.
Beckwith-Wiedeman syndrome


D.
n-myc oncogene amplification

94  

Cystic fibrosis:


A.   
has only been reported ‑ in whites


B.   
can now be cured by gene replacement therapy


C    
is more common among Caucasians than Down Syndrome 

D    
typically results in malabsorption, high salt levels in sweat, and thick bronchial secretions.
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Conflicting answers were keyed; see p. 172 in Robbins…
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Clarification needed…
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