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1 1. Ultrasound examination of an anovulatory patient with polycystic ovary syndrome (PCOS) reveals that her ovaries contain multiple enlarged but immature follicles. The oocytes within these follicles have advanced to which of the following stages of meiosis? A. First meiotic prophase B. First meiotic metaphase C. Second meiotic prophase D. Second meiotic metaphase E. Pronuclear stage 2. An undescended testis of a prepubertal male is removed since it is at higher risk to develop testicular cancer. Histologic analysis reveals that cells of the germ line in this testis have have advanced as far as which of the following stages of development? A. Primordial germ cell B. Spermatogonium C. Primary spermatocyte D. Secondary spermatocyte E. Definitive spermatocyte 3. A female patient with unexplained infertility is treated with menopausal gonadotropin and pure follicle stimulating hormone to induce follicular development. Several oocytes are aspirated from enlarged follicles and cultured in nutrient medium until they reach the normal second stage of meiotic arrest before they are fertilized. Fertilization is therefore carried out at which of the following stages of oocyte development? A. Prophase of the primary oocyte B. Metaphase of the primary oocyte C. Prophase of the Secondary oocyte D. Metaphase of the Secondary oocyte E. Prophase of the definitive oocyte F. Metaphase of the definitive oocyte 4. A 22 year old male with respiratory difficulties is diagnosed with a mediastinal germ cell tumor. The primordial germ cell that gave rise to this tumor inappropriately migrated to this site from which of the following tissues? A. Liver B. Testis C. Yolk sac D. Allantois E. Spleen 5. Chromosome analysis is carried out on the polar bodies of a woman for screening prior to in vitro fertilization. Polar bodies removed from some oocytes contain two copies of chromosome 21 while others contain no copies of chromosome 21. The woman displays none of the characteristics of Down syndrome and so the nondisjunction that resulted in this condition must have occurred in which of the following cells? A. Primary oocyte in her mother's germline B. Secondary oocyte in her mother's germline germline C. Blastomere in her mother's germline



2 D. Primary oocyte in her own germ line E. Secondary oocyte in her own germline F. Blastomere in her own germ line Chapter 2: The Second Week 1. A female patient in the late first trimester of pregnancy exhibits hypertension, vaginal bleeding and edema. A conceptus characterized by multiple fluid-filled vesicles and the absence of a fetus is spontaneously aborted a week later. Chromosome analysis reveals a 46, XX karyotype but all of the chromosomes are of paternal origin. Which of the following tissues failed to develop in this conceptus? A. Cytotrophoblast B. Outer cell mass C. Epiblast D. Primary villi E. Syncytiotrophoblast 2. A conceptus characterized by patches of cystic villi and an underdeveloped fetus is spontaneously aborted in the second trimester. The karyoype of the fetal tissues is 69, XXX. What is (are) the parental origin(s) of this triploid complement of chromosomes? A. 69 from the mother B. 46 from the mother and 23 from the father C. 69 from the father D. 46 from the father and 23 from the mother 3. Two children from different families harbor the mutation for Huntington's chorea. In one case, symptoms of the disease appear early in life and are severe while in the other, milder symptoms are exhibited much later in life. How are these differences in onset and severity of the disease best explained? A. The patients have different life-styles B. The patients are of different sex C. The mutations occurred at different sites D. The mutations arose spontaneously in these patients E. Different parental origins of the mutations 4. A female patient spontaneously aborts a hydatidiform mole. Follow-up monitoring of which of the following hormones is typically carried out to definitively reveal whether or not any remnants of the mole remain? A. Estrogen B. Adrenocortical hormone C. Human chorionic gonadotropin D. Follicle stimulating hormone E. Progesterone 5. Which of the following processes occurs differently in the male and female germ line, thus explaining the phenotype of a complete hydatidiform mole and differences in expression of mutations that underlie diseases such as Huntington's chorea, neurofibromatosis and myotonic dystrophy? A. Spontaneous mutation



3 B. Nondisjunction C. Translocation D. Genomic imprinting E. Recombination Chapter 3: The Third Week 1. An infant exhibits agenesis of caudal structures and reduction and fusion of the lower extremities. A possible genetic basis of this abnormality is best explained by a mutation of which of the following genes? A. LIM1 B. Goosecoid C. Nodal D. Brachyury E. Noggin 2. Knockout of Lim-1 in mice results in total absence of the head while remaining structures of the embryo are virtually normal. The expression of Lim-1 is thus normally restricted to which of the following tissues? A. Paraxial mesoderm B. Intermediate mesoderm C. Lateral Plate mesoderm D. Somitic mesoderm E. Prechordal mesoderm 3. Which of the following classes of genes is primarily involved in the establishment of axes of symmetry (craniocaudal; dorsoventral; and right-left) of the human embryo? A. Maternal effect B. Zygotic C. Homeobox D. Segmentation E. Pair-rule 4. Activation of Mad (mothers against decapentaplegegic) genes by dorsalizing and ventralizing factors play key roles in mesoderm induction in animal embryos. A madrelated gene in humans, DPC4 is disrupted in a large proportion of human pancreatic cancers and some colon cancers implicating DPC4 as which of the following kinds of genes? A. Maternal effect B. Tumor suppressor C. Protooncogene D. Oncogene 5. Epigenetic development of mammalian embryos (including humans) is regulated by which of the following gene cascades? A. Zygotic -> Maternal effect -> Hox -> cell adhesion genes B. Hox -> zygotic -> cell adhesion genes -> maternal effect C. Cell adhesion genes -> zygotic -> maternal effect -> Hox D. Maternal effect -> zygotic -> Hox -> cell adhesion genes



4 E. Hox -> maternal effect -> cell adhesion genes -> zygotic Chapter 4: The Fourth Week 1. The cranial expression boundary of Hoxc-8 in mice is thoracic vertebral segment T7. A knockout of this gene would therefore most likely transform the seventh thoracic vertebra to a vertebra reminiscent of which of the following? A. T6 B. T8 C. T9 D. T10 E. T11 2. The cranial expression boundary of Hoxa-7 in mice is the third thoracic vertebra. In a gain of function mutant of Hoxa-7 (Hoxa-7 is now expressed throughout the cervical region), the 5th cervical vertebra would assume a morphology reminiscent of which of the following vertebrae? A. C1 B. C2 C. C3 D. C4 E. C6 3. Neural tube defects (ntds) including spina bifida result from disruption of induction between the dorsal sclerotome and dorsal neural tube. Disruption of which of the following genes is therefore likely to be a cause of ntds in humans? A. PAX3 B. SHH C. DERMO1 D. MYOGENIN E. FLOORPLATE1 4. Sonic hedgehog messenger RNA expression in the floorplate is enhanced following an initial interaction with the notochord. Which of the following processes best explains this phenomenon? A. Reciprocal induction B. Ventralization C. Dorsalization D. Auto-induction E. Diffusion 5. Ultrasound of a fetus in the 6th month of development reveals a possible meningomyelocele in the lower lumbar region. History of the mother reveals that the anticonvulsant valproic acid was taken during the first trimester. This drug probably disrupted axial development through interference with the metabolism of which of the following factors? A. Progesterone B. Folic acid C. Human chorionic gonadotropin D. alpha-fetoprotein



5 E. Estrogen Chapter 5: Development of the Peripheral Nervous System 1. Magnetic resonance imaging (MRI) of a patient with ataxia (disruption of coordination) reveals reductions in the size of cervical dorsal root ganglia (DRG) in addition to apparent cerebellar anomalies. Disruption of development of which of the following tissues would most likely explain the abnormal DRGs in this patient? A. Marginal layer B. Ventricular layer C. Neural crest cells D. Ependymal cells E. Somatic motor columns 2. The growth cones of commissural axons within the developing spinal cord are attracted to appropriate targets by which of the following factors? A. C-kit ligand B. Brain-derived neural growth factor (BDNF) C. nerve growth factor (NGF) D. Netrin-1 E. Insulin-like growth factor (IGF) 3. The constricted terminal bowel of an infant with Hirsphrung's disease is resected and examined histologically. Numerous ganglia are clustered at the serosal surface but the mucosa is devoid of enteric ganglia. Disruption of which of the following genes is the most likely underlying cause of Hirsphrung's disease in this individual? A. EDNRB B. PAX3 C. HOXA2 D. SHH E. PH 4. The most likely cause of a syndrome characterized by poorly developed dorsal root and chain ganglia is disruption of the gene encoding which of the following factors? A. Insulin-like growth factor (IGF) B. Fibroblast growth factor (FGF) C. Sonic hedgehog protein D. C-kit receptor E. NT-3 5. Mutant forms of C-kit ligand produce a characteristic phenotype through their inability to support which of the following processes? A. Differentiation B. Cell survival C. Ventralization D. Induction E. Cell adhesion



6 Chapter 6: Embryonic Folding and Development of the Lungs 1. Ultrasonography reveals that abdominal organs have eventrated into the left pleural cavity of a male fetus by 15 weeks of development. This condition resulted from incomplete development of which of the following structures? A. Septum transversum B. Diaphragmatic crura C. Pleuropericardial fold D. Fibrous pericardium E. Pleuroperitoneal membrane 2. An excess of amniotic fluid within the amniotic sac (polyhydramnios) of a 20 week-old fetus is a cause for concern since this condition may indicate anencephaly. Ultrasound analysis of this fetus, however, reveals that the cranial neuropore closed normally. Which of the following conditions is most likely to explain the observed polyhydramnios? A. diaphragmatic hernia B. Unilateral renal agenesis C. esophageal atresia D. Urethral obstruction E. Bilateral renal agenesis 3. A full-term newborn suffers from respiratory failure but MRI reveals lungs of normal size and structure. Which of the following is a likley cause of the newborn's condition? A. pulmonary agenesis B. Surfactant B deficiency C. Oligohydramnios D. Renal agenesis E. Pulmonary hypoplasia 4. Myoblasts within the region of the human diaphragm formed by the pleuroperitoneal membranes are innervated by which of the following spinal nerves? A. T1-T4 B. L1-L3 C. T7-T9 D. T10-T-12 E. C3-C5 5. Most of the mature alveoli of the human lungs are produced during which of the following periods? A. Early childhood B. 36 - 38 week fetus C. 28 - 36 week fetus D. 16 - 28 week fetus E. 6 - 16 week fetus



7 Chapter 7: Development of the Heart 1. An infant with Down syndrome exhibits severe symptoms of congestive heart failure. The most likely developmental basis for this condition is which of the following cardiac defects? A. Ebstein's disease B. Dextrocardia C. Persistent truncous arteriosus D. Tetralogy of Fallot E. Atrioventricular septal defect 2. The reduction of right ventricular pressure in surgery to correct tetralogy of Fallot occurs as a consequence of which of the following operations? A. Relief of the pulmonary obstruction B. Repair of the atrial septum C. Ligation of the ductus venosus D. Installation of an aortic shunt E. Surgical reduction of the right ventricle 3. A condition most likely to be associated with complete dextrocardia is which of the following? A. Transposition of the great vessels B. Persistent truncous arteriosus C. Right lung with three lobes D. Patent ductus arterious E. Tracheoesophageal fistula 4. Transposition of the great vessels is not compatible with life unless which of the following conditions is associated with this anomaly? A. aortic valve stenois B. Mitral atresia C. Pulmonary stenosis D. Patent ductus arteriosus E. Right ventricular hypertrophy 5. Which of the following anomalies is the most common life-threatening cardiac malformation; results in massive left-to-right shunting; and is a major cause of pulmonary hypertension after birth. A. Double oulet left ventricle B. Atrial septal defect C. Dextrocardia D. Transposition of the great vessels E. Ventricular septal defect



8 Chapter 8: Vasculogenesis 1. MRI reveals extensive collateral circulation in a newborn including enlargement of internal thoracic, anterior intercostal and posterior intercostal arteries. The most likely cause of this condition is which of the following? A. Postductal coarctation of the aorta B. Premature closure of the ductus arteriosus C. Aortic duplication D. Patent ductus arteriosus E. Preductal coarctation of the aorta 2. Since human colon carcinoma requires invasion by new blood vessels for rapid growth, the tumor expresses growth factors and receptors like those utilized to stimulate the embryonic growth of blood vessels. Which of the following growth factor/receptor combinations constitutes such a signaling sytem? A. Netrin 1/neogenin B. NGF/trk C. VEGF/flt-1 D. SHH/SHH receptor E. Retinoic acid/Rxr-alpha 3. A male infant exhibits loss of hematopoietic precursors, spotty pigmentation and unusually small testes. All of these anomalies can be explained by mutation of a gene affecting expression of which of the following factors? A. Netrin B. EGF C. SHH D. VEGF E. C-kit ligand 4. A premature infant is born with a patent ductus arteriosus. Administration of which of the following agents may be utilized to stimulate its closure? A. Progesterone B. Estrogen C. VEGF D. Anti-estrogen compounds E. Prostaglandin inhibitors 5. MRI of a newborn reveals duplication of the subrenal segment of the inferior vena cava. Normal regression of which of the following vessels failed to occur? A. Right supracardinal B. Left subcardinal C. Right posterior cardinal D. Left supracardinal E. left posterior cardinal F. Right subcardinal



9 Chapter 9: Development of the GI Tract 1. A newborn exhibits eventration of the small intestine through a defect in the body wall just to the right of the umbilicus in the region of the former right umbilical vein. Which of the following anomalies is described by this condition? A. Gastroschisis B. Meckel's diverticulum C. Omphalocele D. Urachal diverticulum E. Epispadias 2. An infant suffers from abdominal tenderness and pain and exhibits bilious vomiting. MRI reveals volvulus of the small intestine and a colon completely segregated to the left side of the abdomen. This condition probably occurred as a consequence of failure of the second rotation of the midgut during midgut retraction in the 10th week. Total rotation of the midgut in this condition, therefore, is best described by which of the following? A. 180 degrees counterclockwise B. 90 degrees clockwise C. 270 degrees clockwise D. 180 degrees clockwise E. 90 degrees counterclockwise F. 270 degrees counterclockwise 3. Pentalogy of Cantrell is an association of anomalies which, in addition to intracardiac anomalies and diaphragmatic hernia, includes three related defects that may result either from anomalies of the folding process or from incomplete migration and differentiation of somitic mesoderm forming the hypaxial musculature. Two of these latter related defects are sternal cleft and ectopia cordis. The third is which of the following? A. Urachal fistula B. Meckel's diverticulum C. Omphalomesenteric fistula D. Omphalocele E. Gastroschisis 4. An infant exhibits abdominal tenderness and pain, bilious vomiting and the presence of intestinal mucosa within the umbilicus. Which of the following anomalies is most consistent with these symptoms? A. Omphalocele B. Urachal fistula C. Gastroschisis D. Meckel's diverticulum E. Cloacal exstrophy 5. Which of the following anomalies may result from the same genetic defect that causes reversed rotation of the gut? A. Dextrocardia B. Omphalocele C. Gastroschisis



10 D. Urachal fistula E. Meckel's diverticulum Chapter 10: Development of the Urogenital System 1. An infant with autosomal recessive polycystic kidney disease is found to harbor mutations of alleles that map to chromosome 16p13.3. The pathogenesis of this disease is characterized by epithelial hyperplasia that leads to development of small multifocal lesions of the proximal tubules and cyst formation. Therefore, a likely function of the gene product disrupted in this mutation is which of the following? A. Angiogenesis B. Cell cycle regulation C. Apoptosis D. Cell migration E. Differentiation 2. A 26 year-old woman suffering from "wetting" problems since childhood has been treated psychiatrically with no success. It is possible that MRI might reveal an ectopic ureter with an extrasphincteric outlet characterized by which of the following features? outlet of ectopic ureter relation to orthotopic ureter pole of kidney drained by ectopic ureter A. B. C. D. E. base of bladder vaginal vestibule apex of trigone vagina membranous urethra parallel parallel crosses crosses parallel superior inferior inferior superior inferior 3. Beckwith-Wiedeman syndrome is characterized by renal hyperplasia and/or development of Wilm's tumor. Which of the following conditions is responsible for the inability of WT1 to suppress renal hyperplasia and tumor formation? A. Mutation of DNA-binding region of WT1 B. WT1 can't suppress non-imprinted paternal allele of IGF2 C. Translocation of region of chromosome 11 harboring WT1 D. Perturbation of genes contiguous with WT1



11 E. Duplications of WT1 4. Only 25 percent of sex reversals in XY females can be explained by disabling mutations of SRY. Modifications of the genes SOX9 and DAX1, however, are also known to cause feminization of XY individuals. In which of the following choices are the modifications of SOX9 and DAX1 (resulting in sex reversal) correctly described for both genes? Duplicated Disabling Mutation A. B. C. D. SOX9; DAX1 SOX 9 DAX1 DAX1 SOX9; DAX1 SOX9 5. Karyotypic analysis of an apparent female infant reveals that the baby is a genetic male (46, XY). MRI, however, reveals that testes are present but that male and female genital ducts are absent. Blood analysis reveals normal circulating levels of androgenic hormones. Which of the following conditions probably explains this constellation of characteristics? A. Mutation of SF1 B. Disabled androgen receptors C. Mutation of AMH D. Lack of estrogen receptors E. Mutation of WT1



Chapter 11: Development of the Limbs 1. An infant exhibits amelia (total absence of a limb). Findings of experimental studies in birds and mice are consistent with the possibility that the limb bud AER failed to express which of the following factors? A. HOX gene transcription factor B. Bone morphogenetic substance C. LIM gene transcription factor D. WNT gene factor E. Fibroblast growth factor 2. Recent studies support the likelihood that syndactyly caused by failure of apoptosis between the digital rays may result from disruption of expression of which of the following factors? A. Bone morphogenetic substance B. Fibroblast growth factor C. WNT gene factor D. Insulin-like growth factor E. LIM gene transcription factor



12 3. An infant is born with absence of the ulna and radius and malformations of the carpals and hand. Recent studies show that unique limb segment identities are encoded by HOX genes as follows (scapula - HOX9; humerus - HOX9\HOX10; ulna,radius - HOX9\HOX10\HOX11; proximal carpals HOX9\HOX10\HOX11\HOX12; distal carpals, metacarpals, phalanges HOX9\HOX10\HOX11\HOX12\HOX13). Therefore, disruption of expression of which of the the following HOX gene families would most likely account for this anomaly? A. HOX9 B. HOX10 C. HOX11 D. HOX12 E. HOX13 4. An infant born with teratogen-induced phocomelia was probably subjected to which of the following teratogenic substances during the indicated sensitive period. substance sensitive period A. B. C. D. E. alcohol thalidomide phenytoin cadmium retinoic acid 4-8 weeks 2-3 weeks 4-8 weeks 2-3 weeks 4-8 weeks 5. In cases of mirror polydactyly, which of the following factors, produced within the early limb bud, is both expressed by and restricted to the newly formed caudal orthotopic ZPA and the cranial ectopic ZPA? A. BMP4 B. FGF4 C. SHH D. IGF1 Chapter 12: Development of the Head and Neck 1. While alcohol may affect many developmental processes (including intrauterine growth retardation) and thus should be avoided throughout pregnancy, the most severe effects appear to be related to its disruption of development of the forebrain. However, women may not be aware of their pregnancy until they have missed the menstrual phase of their next cycle (2 - 4 weeks after fertilization). This fact along with an understanding of the sensitive period for the mechanism by which alcoholmediated holoprosencephaly (including fetal alcohol syndrome) occurs, which of the



13 following groups of women should be most strenuously targeted with recommendations to curtail their ingestion of alcohol? A. Not pregnant; planning a pregnancy or at risk for pregnancy B. Pregnant; (8 - 12 weeks) C. Pregnant; (12 - 16 weeks) D. Pregnant; (16 - 20 weeks) E. Pregnant; (20 - 24 weeks) 2. Abnormalities of the thymus and superior and inferior parathyroid glands are exhibited by infants suffering from DiGeorge syndrome. These specific malformations indicate that DiGeorge syndrome affects development of which of the following pharygeal pouches? A. 1st only B. 1st and 2nd C. 2nd only D. 2nd and 3rd E. 3rd only F. 3rd and 4th 3. An infant born to a mother who used retinoid-based anti-acne medications during early pregnancy, exhibits bilateral cleft lip. The most likely cause of the anomaly was retinoic acid-mediated reduction of mesenchymal proliferation in which of the following structures? A. Lateral nasal process B. Intermaxillary process C. Mandibular Swellings D. Second pharyngeal arch E. Third pharyngeal arch 4. The source of mesenchyme in the face is from which of the following precursors? A. Lateral plate mesoderm B. Paraxial mesoderm C. Prechordal mesoderm D. Intermediate mesoderm E. Neural crest 5. Craniofacial abnormalities in an infant whose mother was treated with retinoidbased anti-acne medication include the severe reduction of first arch structures with some duplication of second arch structures. One explanation for these effects is based on animal experiments showing that ectopic application of retinoids results in a HOX gene-mediated transformation of rhombomeres 2/3 (containing first arch-specific neural crest) to 4/5 (containing second arch-specific neural crest). Which of the choices below correctly identifies all of the structures (bone, nerve and muscle) duplicated in this malformation? bone nerve muscle A. B. C. D. E. styloid process malleus



14 stapes incus upper rim of hyoid glosspharyngeal trigeminal facial trigeminal facial stylopharyngeus buccinator platysma temporalis masseter Chapter 13: Development of the Central Nervous System 1. A individual with Down syndrome exhibits increasing lack of coordination during early childhood. MRI reveals malformations of the cerebellum, particularly of the vermis. Based upon preliminary studies of these children and upon studies of mutant mice, disrupted development of cells in which region of the cerebellum is the most likely cause of this syndrome? A. Pia layer B. Granular layer C. Ependymal layer D. Deep cerebellar nuclei E. White matter 2. Studies of mice reveal that a protooncogene, wnt-1 may be involved in development of the cerebellum and that disruption of this gene results in cerebellar ataxia. It is possible that disruption of this protooncogene may also play a role in the pathogenesis of some human heterotaxias. In which part of the brain would its disruption most severely affect development of the cerebellum? A. Mesencephalic basal plates B. Metencephalic alar plates C. Mesencephalic alar plates D. Myelencephalic basal plates E. Metencephalic basal plates F. Myelencephalic alar plates 3. Certain abnormalities of growth cone targeting in the central nervous system may result from disruption of expression of neurotropic substances within the presumptive end organ. Which of the following factors has been identified as a neurotropic substance? A. tenascin B. collapsin/semiphorin C. brain-derived neural growth factor (BDNF) D. Netrin E. Axonin 4. The netrin receptor neogenin, plays a pivotal role in the growth of commissural neurons in the spinal cord but is also closely related to the candidate human tumor



15 suppressor gene DCC (deleted in colorectal cancer). Indeed, virtually all tumor suppressor genes now known, appear to be developmental regulatory genes. Which of the following genes has also been implicated as a tumor suppressor gene? A. WT1 B. RET C. PAX3 D. HOX2A E. SOX9 5. Which of the following factors may serve as a "stop" signal to inhibit locomotory behavior of visual neuron growth cones in the central nervous system? A. Netrin B. BDNF C. RAGS D. GAP-43 E. NGF Chapter 14: Development of the Integument 1. Formation of the definitive integument requires fine regulation of the stratum germativum by counteracting growth factors. Psoriasis is a hyperproliferative disorder of the skin which may result from overexpression of which of the following growth factors? A. TGF-beta B. TGF-alpha C. IGF D. EGF E. FGF 2. A patient with Gorlin syndrome (an autosomal dominant disorder resulting from mutation of PTCH) may exhibit several nonneoplastic disorders of the epidermis in addition to nevoid basal cell carcinoma. Moreover, these patients may exhibit malformations of the limbs such as syndactyly and anomalies of the midface. Therefore, PTCH is a tumor suppressor gene but obviously plays a pivotal developmental role in which of the following signaling pathways? A. VEGF B. SHH C. GATA D. SRY E. TTF 3. Which of the following statements most accurately describes a reason for the presence of melanocytes within the embryonic dermis? A. They are in transit to the epidermis. B. They originate within the dermis. C. They will reside in the definitive dermis. D. They are in transit to the hypodermis. E. They are inappropriately targeted to the dermis.



16 4. Supernumerary breasts or nipples developing directly within the the mammary ridge, may be located as low as which of the following dermatomes? A. T5 B. T7 C. T10 D. T12 E. L1 5. Amelogenesis imperfecta is a disease affecting enamel secretion by cells within which of the following tissues? A. Outer epithelium of the dental lamina B. Odontoblastic processes C. Stellate reticulum D. Inner epithelium of the dental lamina E. Dental papilla Chapter 15: Fetal Development 1. Which of the following agents may easily cross the placenta to cause congenital syphylis in the fetus? A. Cytomegalovirus B. Varicella-zoster C. Coxsackievirus D. Rubella E. Treponema pallidum 2. The presence of a thin transparent membrane which originally separated a pair of twins in utero is an indicator of which of the following modes of twinning? A. Two separate zygotes B. Splitting of a two cell stage embryo C. Splitting of a blastocyst to produce two inner cell masses D. Both embryos are derived from the same inner cell mass 3. Terminal villi are formed at which of the following stages of human development? A. Embryonic period B. Late first trimester C. Second trimester D. Third trimester 4. A genetic disease may be a good candidate for gene therapy if it is consistent with which of the following criteria? A. It should be a dominant disease B. Its gene should be amenable to cloning C. Its gene should encode several peptides D. The gene must be expresses in a specific cellular environment E. The gene must require precise regulation to be expressed 5. Which of the following fetal operations is considered most cost and risk effective and can be carried out with the fewest ethical problems?



17 A. Repair of cleft palate B. Installation of ventriculoamniotic shunt C. diaphragmatic hernia repair D. Thallassemia E. Correction of obstructive uropathy



Chapter 1: The First Week 1. A 2. A 3. D 4. C 5. F Chapter 2: The Second Week 1. C 2. D 3. E 4. C 5. D Chapter 3: The Third Week 1. D 2. E 3. A 4. B 5. D Chapter 4: The Fourth Week 1. A 2. E 3. A 4. D 5. B Chapter 5: Development of the Peripheral Nervous System 1. C 2. D 3. A 4. E 5. B Chapter 6: Embryonic Folding and Development of the Lungs 1. E 2. C 3. B 4. E 5. A



18 Chapter 7: Development of the Heart 1. E 2. A 3. C 4. D 5. E Chapter 8: Vasculogenesis 1. A 2. C 3. E 4. E 5. D Chapter 9: Development of the GI Tract 1. A 2. E 3. D 4. D 5. A Chapter 10: Development of the Urogenital System 1. B 2. D 3. B 4. D 5. B Chapter 11: Development of the Limbs 1. E 2. A 3. C 4. E 5. C Chapter 12: Development of the Head and Neck 1. A 2. F 3. B 4. E 5. C Chapter 13: Development of the Central Nervous System 1. B 2. C 3. D 4. A 5. C Chapter 14: Development of the Integument 1. A 2. B 3. A



19 4. E 5. D Chapter 15: Fetal Development 1. E 2. C 3. D 4. B 5. D
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