Practice Questions for HD Exam No. 1


EMBRYOGENESIS:

1.  The initial change in developmental commitment of blastomeres to specific lineages occurs at the time of 


A.  formation of the blastocoel.


B.  formation of inner cell mass.

 
C.  compaction and the segregation of inner from outer cells.


D.  the 8th round of mitotic (cleavage) divisions.

2. The primitive streak of the epiblast is


A.  a static structure which gives rise to the vertebral column.


B.  a dynamic population of cells that will give rise the mesoderm.


C.  a population of cells defines the right/left axis of the embryo.

            D.  an elevation on the surface of the epiblast that defines the cranial-caudal (A_P) axis of the embryo.

3. During gastrulation cells of the epiblast gain entrance into the interior of the embryo via the various divisions of the primitive streak. Which of the following “rules” apply to this migration?

A.  Site of entrance from epiblast into the streak/node is not a factor in fate determination as migrating streams of cells mix randomly.

B.  Migration through the node vs the streak results in different fates but where cells enter the streak is not important. 

C.  Migration through the streak results in different fates but when cells enter the streak is not important.

D.  Temporal as well as spatial considerations account for differences in cell fate   during gastrulation.

4.  During embryonic (lateral to medial) folding one of the most significant events is the:

A.  positioning of the lung bud.

B.  positioning of the heart primordium.

C.  narrowing of the gut tube.

D.  formation of the somites.

5.  During embryonic (cranial to caudal) flexion the heart is moved into its final ventral position. At the same time

A.  the septum transversum is brought just caudal to the heart.

B.  the division of the intraembryonic coelom is initiated.

C.  the buccopharyngeal membrane (future mouth) is brought ventrally.

D.  all of the above.

CARDIOVASCULAR:

1. The endocardial cushions do not play a role in

A. Atrial septation

B. Ventricular septation

C. Pulmonary artery formation

D. Separation of the mitral and tricuspid valves

2. The ascending aorta and aortic valve is derived from the

A. Endocardial cushion

B. Sinus venosus

C. Truncus arteriosus

D. Lung buds

3. Which of the following does not contribute to septation of the ventricles

A. Bulbus cordis

B. Endocardial cushion

C. Primitive ventricular septum

D. Septum secundum

4. Tranposition of the great arteries occurs due to 

A. Failure of the helical twisting during truncal septation

B. Incomplete development of the septum intermedium

C. Regression of the third aortic arch

D. Deviation of the septum primum

5. In the fetal circulation the foramen ovale 

A. Allows blood to flow from the left to the right atrium

B. Directs umbilical venous blood to the left atrium

C. Direct superior vena cava blood to the left atrium

D. Allows blood to flow from the pulmonary artery to the aorta

6. ALL of the following changes occur after birth EXCEPT:

A.  Left atrial pressure increases.
B.  Pulmonary artery pressure increases.
C.  Blood flow through the right ventricle increases.
D.  The ductus venosus closes.

7.  The portal vein is a derivative of the:  

A. Vitelline venous system.
B. Cardinal venous system.
C. Sub-cardinal venous system.
D. Umbilical venous system. 

8.  The subclavian artery is partly derived from:  

A. On the right, the fourth aortic arch.
B. On left, the fifth aortic arch.
C. On both sides, the third aortic arch.  

             D. On the right, the sixth aortic arch.


9.  The lower end of the bulbus cordis contributes largely to the formation of the


A.  Right ventricle.
B.  Left ventricle.
C.  Left atrium.
D.  Right atrium.

10.  The flap valve of the oval foramen is formed by:

A.  Septum primum
B.  Septum secundum
C.  The upper part of the spiral septum
D.  The lower part of the spiral septum

11. The ductus arteriosus is derived from which aortic arch?

             A.  Arch 3
             B.  Arch 4
             C.  Arch 5
             D.  Arch 6

12. During early human vascular development, which is the correct sequence of events:

A. angioblast formation, primary capillary plexus formation, vascular remodeling, lymphangiogenesis.

B. vascular plexus formation, lymphangiogenesis, arteriogenesis, endothelial mobilization.

C. Arteriogenesis, vascular remodeling, vascular plexus formation, angioblast formation.

D. Recruitment of smooth muscle cells, vasculogenesis, primary capillary plexus formation, lymphangiogenesis

13. Which of the following is the best description of the function of Notch signaling in vascular development

A. Initiation of vasculogenesis

B. Promotion of arteriogenesis

C. Recruitment of vascular smooth muscle cells

D. Induction of lymphangiogenesis
14. VEGF-A is an angiogenic factors that can:

A. act as a mitogen for endothelial cells and block endothelial migration

B. promote endothelial migration and survival

C. inhibit lymphangiogenesis

D. stimulate vascular plexus formation and prevent endothelial proliferation

15. Which receptor is critical to formation of primary vascular plexus from angioblasts:

A. Notch

B. Tie2

C. Eph-B4

D. VEGFR-2
16. Which of the following is true, in terms of the process of arteriogenesis, also called arterial-venous specification.

A. Arteriogenesis follows the process of lymphangiogenesis and is driven by VEGFR-3

B. Arteriogenesis is driven by activation of the Notch signaling pathway 

C. Arteriogenesis is driven by two receptor tyrosine kinases known as Notch and Eph-B4  

D. Arteriogenesis is marked by expression of Delta4 (Dll4) and VEGF-B

17. Tissue hypoxia plays a role in the following processes by inducing VEGF

A. Lymphangiogenesis and tumor angiogenesis

B. Tumor angiogenesis and vessel maturation

C. Tumor angiogenesis and ROP (retinopathy of prematurity), 

D. ROP (retinopathy of prematurity) and smooth muscle cell recruitment

18. FEVR (Familial Exudative Vitreoretinopathy) and Norrie Disease are retinal disorders found in families with mutations in the following genes:

A. VEGF-A and Norrie 

B. Notch and Frizzled-4

C. Frizzled-4 and Norrie

D. Wnt and Frizzled-4

19. Which of the following is true:

A. Norrie disease is caused by mutation of the Notch gene.

B. The VEGF-A gene is mutated in some FEVR patients

C. Mice that lack Frizzled4 (Fz4) develop hyper-arterialized retinal vasculature

D. Blindness in humans can be caused by overgrowth of retinal vessels
URINARY:
1. Nephrons AND the ureteric bud are derived from
A.somatic mesoderm

B. splanchnic mesoderm

C. paraxial mesoderm

D. intermediate mesoderm

2. At the times that it forms, the ureteric bud joins the:
A. Wolffian duct

B. Mullerian duct

C. urethra

D. bladder

3. Which is NOT true:

The ureteric bud:

A. forms the renal collecting duct system

B. forms the transitional epithelium lining the ureter and bladder

C. forms ureteral smooth muscle

D. forms the ducts of Bellini

4. Which is NOT true:

The cloaca gives rise to:

A. the hindgut

B. the bladder

C. the urethra

D. the midgut

5. Which is NOT true:
Obstruction can be caused by:

A. abnormal position of the ureter orifice

B. failure in peristalsis

C. abnormal ureteral muscle

D. renal agenesis

6. Which IS NOT true: 
Uroplakins are important for:

A. preventing leakage of urine within the kidney

B. preventing leakage of urine from the ureter

C. preventing leakage of urine from the bladder

D. formation of plaques lining the transitional epithelium

7. The flap valve:

A. prevents urine leakage from the urethra

B. controls urine transport from the ureter to the bladder

C. prevents urine back-flow from the bladder to the ureter

D. controls urine transport between the renal pelvis and the ureter

8. An ectopic ureter in a female can result in
A.  genital virilization

B.  bladder enlargement 

C.  continuous incontinence

D.  both ureteral orifices on the same side of the bladder

9. Hypospadias is associated with 

A.  complete absence of the foreskin

B.  infertility

C.  penile curvature

D.  duplicated urethra

10. Which is NOT true:
Ectopic ureters form associated with

A.  a ureteric bud arising too anterior on the Wolffian  duct

B.  a ureteric bud arising too posterior on the Wolffian duct

C.  a duplicated collecting duct system

D.  a ureteric bud arising at the proper position that fails to grow into the metanephric blastema

11. Which is NOT true:

The genital tubercle:

A, forms in both males and females

B. gives rise to the clitoris

C. gives rise to the penis

D. gives rise to the bladder

12. Which is NOT true:

Mutants lacking the Ret gene may display:

A. renal agenesis

B. renal hypoplasia

C. defects in urothelial differentiation

D. renal defects similar to those in Gdnf mutants
Questions 13 and 14 are based on Figure 1.

Figure 1.
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13. The structure labeled with (a)

A. forms part of the digestive tract

B. forms part of the nervous system

C. is derived from mesoderm

D. forms the notochord

14. The structure labeled with (b)

A. is present prior to gastrulation

B. is derived from endoderm

C. is derived from lateral plate mesoderm

D. is derived from intermediate mesoderm

E. is derived from somitic mesoderm 

Question 15 is based on Figure 2 and statements 1) – 5).
Figure 2.
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1) (a) is in the anterior (rostral) part of the embryo

2) The structure labeled with (b) is part of the digestive system

3) The structure labeled with (b) is part of the respiratory system 

4) The structure labeled with (c) is a neuromere

5) The structure labeled with (c) is a somite

15. Which of the above statements are true:

A. 2 and 5

B. 3 and 4

C. 3 and 5

D. 1 and 5

Questions 16 – 19 are based on Figure 3.
Figure 3.
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16. The (a) in the drawing (Figure 3.) DOES NOT point to: 

A. an ampulla

B. an epithelial tube

C. a loop of Henle

D. a ureteric bud tip

17. The structure designated with a (d) in the drawing

A. is a mature nephron

B. will form most of the glomerulus

C. will form the collecting duct system

D. will form the capillary tuft

18. The structures labeled (c):

A. is where new ureteric bud branches form

B. is a site of ampulla formation

C. undergoes apoptosis

D. is the site where bifurcation occurs

19. The structure labeled (b):

A. forms a nephron

B. forms part of the collecting duct system
C. forms a new ureteric bud tip

D. is less differentiated than the structure designated (a)

Questions 20 – 22 are based on Figure 4.
Figure 4.
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20. Which of the following true:

A. a designates the hindgut

B. a designates the cloaca

C. b  designates the allantois

D. b designates the cloaca

E. none of the above

21. The bladder forms from:

A. the anorectal membrane

B. the cloaca

C. the hindgut

D. the allantois

22. The structure labeled with (a) is:

A. The bladder

B. The hindgut

C. the unbillical artery

D. the allantois
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