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QUESTIONS

1.
For most population of neurons, what percentage of cells is lost during maturation?

a.
10%

b.
25%

c.
35%

d.
50%

2.
The programmed death cells in brain is positive because it:

a.
establish a balance among brain regions that develops anatomically isolated

b.
sculpt the fine contours of the brain

c.
prevents overgrowth of the early nervous system

d.
all are true

3.
True or False.  The cell is unable to participate in its own demise and depends for it from proteins synthesized in other specialized cells

4.
True or False.  The blockage of nerve cell death has the same effects doing it early or later in embryogenesis

5.
In mice, a neuron lost is a neuron lost

a.
by the end of third prenatal week 

b.
by the end of fourth postnatal week 

c.
by the end of second postnatal week 

d.
by the end of sixth postnatal week 

6.
True or False.  A neuron lost cannot be replaced, by small neurogenesis to supply neurons to hippocampus and olfactory bulb in the adult is done

7.
Physical traumas and chemical insults have been used to model some human conditions, for example

-stub and crush wounds mimic _______.

-occlusion of middle cerebral artery model _______.

-MPTP injection is similar to _______.

-kainic acid injection leads to_______.

8.
Circle the true statements:

a.
in mice modeling human disease, we have to choose genotype or phenotype expression

b.
mouse have made extraordinary contributions to study of causes and treatments of human neural disease

c.
In embryogenesis, blockage of nerve cell death later is worse than in early phase

d.
the neural cells must to be able to produce both new mRNA and protein for their death

9.
Define pattern formation genes.

10.
Pattern formation genes include ______ as well as _______.

11.
When early patterning activities failed

a.
there is an overgrowth of early nervous system

b.
there is a loss of large regions in the nervous system

c.
there is loss or overgrowth depending the level of failure

d.
the compensatory mechanism are activated and no consequences can be observed

12.
The caspases, a  ____________ - _____________, are important mediators of the __________ __________ process in a wide range of cell types

13.
Loss of the activity of _________ leads to enlarged brain vesicles and loss of morphologic integrity.

a.
caspase-3 and caspase-9

b.
caspase-4 and caspase-7

c.
caspase-6 and caspase-9

d.
caspase-3 and caspase-8

14.
Apafl is the murine homolog of the nematode

a.
ced 3 gene

b.
ced 1 gene

c.
ced 4 gene

d.
ced 5 gene

15.
The multiprotein typified by Bcl-2 gene 

a.
is central to cell death

b.
regulate the activation of the caspase genes

c.
is a multiprotein family

d.
all are true

16.
True or False.  Bcl-2 deficient embryos have a normal development but exhibit a profound loss of neurons (motor, sympathetic and sensory) in the early postnatal life

17.
Is there a correlation between deregulation of cell division and neurodegenerative?

a.
Yes

b.
No

c.
Not observed yet

d.
it is impossible due to genetic reasons

Give an example of the answer you choose

18.
True or False.  After a neuron leaves the ventricular zone and begins the differentiation, it is often found to express a unique palette of transcription factors, which are necessary for adult survival

19.
Name two examples of nuclear factors required for survival and proper cellular development

20.
Channel malfunction is lethal event for neurons because the upset in _____ and leads to the activation of programmed cell death

a.
intracellular chloride homeostasis

b.
intracellular sodium homeostasis

c.
intracellular potassium homeostasis

d.
intracellular calcium homeostasis

21.
True or False.  The death due to an allelic series of mutations in the voltage dependent Ala calcium channel is caused more by disruption of a signaling pathway and less by ionic imbalance

22.
Weaver, Girk2wv is a natural mutation that results in _______.

23.
True or False.  Grid2, a member of the family of glutamate receptors positioned in the membrane, have a strong response to exogenous administered glutamate.

24.
The difference between homozygotes and hetezygotes in grid 2 mutation is

-homozygotes have _________.

-heterozygotes have  _________.

25.
For ion channels, it is better to

a.
have no channel that a malfunctioning one

b.
have a malfunctioning channel  than no one

c.
have 70% function preserved

d.
have a minimum of 25% of function preserved

26.
True or False.  A single mutation in either growth factor or receptor totally eliminates any neuronal population

27.
Mice with wild type progressive motor neuropathy suffer ______  _____ and _______ ______ at ___   ________ of age and die before ____  _____ but over expression of bcl-2 as a transgene:

-_________.

-_________.

-_________.

28.
Wobbler mouse is a well-characterized mutation for: 

a.
genetic precise definition

b.
special protein characteristics

c.
genetic mutation identically to human disease

d.
phenotypic outcome

29.
True or False.  Niemann-Pick type C disease is a storage disorder accompanied by severe neuronal degeneration.  In NPC 1 deficient animals, neurons store excess of glycoproteins in the cytoplasm.

30.
True or False.  In Purkinje cell degeneration mouse, the mutation lead to highly specific postnatal loss of virtually 100% of the cerebellar Purkinje cells, but in the homozygous nervous mouse roughly 10% of purkinje cells survive into adulthood.

31.
Name the two categories of mouse models of inherited human neurodegeneration

32.
The constant problem in research of inherited human diseases is:

a.
reproducing the phenotype

b.
reproducing the genotype

c.
finding/creating mouse models

d.
reproducing both the phenotype and the genotype

33.
True or False.  Although mice have only one copy of survival motor neuron (SMN) gene in front of the two human genes, reduced SMN expression in homozygous mice has proven successful in reproducing the human pathology, giving a phenotype that is very similar to spinal muscular atrophy.

34.
The mouse models for amyotrophic lateral sclerosis have been proven to be useful exploring the causes and treatments of diseases. For example: using them, it appears that the disease is caused by:

a.
loss of enzyme activity

b.
loss of protein synthesis

c.
toxic gain of function

d.
none of the above

35.
The retinal degeneration slow gene is one example where a mouse mutation

a.
have any relationship

b.
is a faithful phenocopy

c.
is a faithful genocopy

d.
is both faithful genocopy and phenocopy

36.
True or False.  The heterozygous splotch mice is deaf;  it can be use as a mouse model of the human Waardenburg syndrome type 1.

37.
The gene mutated in ataxia-telangiestasia encodes a protein that is involved in

a.
cell cycle arrest

b.
apoptosis

c.
DNA double strand break detection

d.
all are true

38.
The homozygous mice for atm gene capture most of the phenotypes of human disorder, but the major exception is:

a.
presence of neuronal overgrowth in the cerebellum

b.
the absence of any consistent neuronal degeneration

c.
storage of glycophospholipids in Purkinje cells

d.
loss of neurons of the striatum

39.
True or False.  The atm-I-mouse is an example of a perfect genocopy of human conditions that fails to capture the complete nervous system disease.

40.
In triplet repeat disease models, it is common

a.
to find all the mutant protein accumulate in Purkinje’s cells

b.
to find part of the mutant protein deposit in the striatum

c.
to find mutant protein deposits widespread the brain

d.
to find an abnormal deposit and accumulation of all or part of the mutant protein

41.
Describe the two ways to create triplet repeat diseases mouse models.

42.
What is the "functional difference" between the two ways to create triplet repeat disease mouse models?

43.
In Huntington’s disease, what is the percentage of neuron loss in the striatum?

a.
45.
55%

b.
25.
85%

c.
65.
70%

d.
80.
90%

44.
Circle the true statements about Huntington’s disease

a.
it’s an autosomal recessive early.
onset neurodegenerative disease

b.
it has severe motor, psychiatric and cognitive defects

c.
the dissociation of mutation and holoprotein was discovered using transgenic mice

d.
less than 30 CAG repeats are not harmful

45.
Spinocerebellar ataxia refers to ________ that lead to progressive degenerative changes in cerebellum.

a.
large number of distinct disorders

b.
family of particular storage diseases

c.
large number of degenerative disorders

d.
family of body cell inclusion disorders

46.
Three human neurodegenerative disorders included in triplet repeat diseases are

a.
spinocerebellar ataxia, Parkinson’s disease, amyotrophic lateral sclerosis

b.
Huntington’s disease, ataxia-telangiectasia, taunopathies

c.
neuronal degeneration of the retina, Alzheimer disease, survival motor neuron

d.
Friedreich’s ataxia, Huntington’s disease, spinal and bulbar muscular atrophy

47.
Circle the true statements about SCA models

a.
SCA1, SCA2, SCA3 transgenic mice are created driving the mutant protein with a Pûrkinje cell specific promoter

b.
SCA6 is an expansion in the gene for AlA voltage depending channel

c.
In SCA7, even ataxin7 is not directed to purkinje cells, these neurons degenerated in transgenic mice.

d.
By contrast to other models of SCA, SCA10 is caused by a novel pentanucleotid repeat

48.
True or False.  Spinal and bulbar muscular atrophy is an X-linked late-onset motor neuron disease caused by a triplet repeat expansion in the gene encoding the androgen receptor protein.

49.
True or False.  Transgenic mice for dentatorubral and pallidoluysian atrophy with 26 CAG repeats show a neuropathological involvement that includes ataxia, tremors, seizures and premature death.

50.
True or False.  The dentatorubral and pallidoluysian transgenic mice show neuropathology measured by inclusions of protein deposits, behavioral difficulties, shortened life span and neuronal death

51.
Friedreich’s ataxia is an ________ ______ disorder with ___________ neuron _______ in the __________ system and ___________ neurons

52.
What is true for transgenic mice model of Friedreich’s ataxia.

a.
homozygous die early in gestation

b.
heterozygous mice appear normal

c.
cre-lox conditional knockout are driven both the neuron specific enolase and muscle creatin kinase promoters 

d.
all are true

53.
Parkinson’s disease is characterized by

a.
selective loss of dopaminergic neurons in the substantia nigra pars compacta 

b.
widespread loss of dopaminergic neurons in the brain

c.
axonal distrophy of dopaminergic neurons in the substantia nigra

d.
selective loss of cholinergic neurons in the brain

54.
Name 6 clinical manifestations typical from Parkinson’s disease

55.
The pathologic hallmark of Parkinson’s disease is _________ which major component is___________ and have been reported in

-_______

-_______

-_______

-_______

-_______

56.
There are two forms of Parkinson’s disease:

a.
__________ that have been modeling using _________

b.
__________ with ____ ____ ___ linked to it

57.
In the etiology of Parkinson’s disease is important

a.
alpha-synuclein protein and parkin

b.
only alpha-synuclein

c.
only parkin

d.
neuron specific enolase

58.
True or False.  PARK1 transgenic mice expressing A53 protein, develop a lethal movement disorder while PARK2 transgenic mice, parkin deficient, have behavioral defects

59.
UCH-L1 mutation in mouse is known as__________ _______ ______ that leads to _________ ataxia at early age followed by motor ataxia as the mouse age.

60.
Define taunopathies

61.
Taunopathies is a part of the pathology of

-_______

-_______

-_______

-_______

62.
True or False.  Overexpression of wild type tau does not lead to abnormal deposits in brain, but transgenic mice with P30IL mutant form of tau presents neurofibrillary tangles

63.
True or False.  The transgene overexpressing GSK-b potentiate the effects of the tau transgene.

64.
Name the characteristic neuropathologic features of Alzheimer disease

-_______

-_______

65.
The plaques of Alzheimer disease are composed for

a.
insoluble amyloid deposits

b.
soluble glycophosphorilated proteins

c.
alpha.
synuclein protein

d.
polyglutamine protein

66.
The tangles found in Alzheimer disease are aggregates of

a.
amyloid precursor protein

b.
hyperphosporylated tau protein

c.
glycosphingolipids

d.
gangliosides

67.
For familial Alzheimer disease, three genes have been identified

a.
APP; presenilin1, presenilin 2

b.
BDNF, APP, NPC

c.
AD1, AD2, AD3

d.
PRSA, PRSB, PRSC

68.
Define presenilins

69.
Circle what is true about Alzheimer disease

a.
The cleavage of APP by presenilin is a requisite final step in the creation of b-amyloid

b.
A major risk factor gene for sporadic Alzheimer disease is the alipoprotein E, with three predominant isoforms in humans: ApoE2, ApoE3, ApoE4

c.
nerve cell losses in the end stage of Alzheimer disease approach 95%

d.
b-amyloid is a cleavage product of amyloid precursor protein

70.
APP is a large single-pass membrane protein encoded by a gene located in

a.
chromosome 16

b.
chromosome 10

c.
chromosome 21

d.
chromosome 12

71.
True or False.  In transgenic mice with wild type APP transgenes plaque can be found widespread the brain.

72.
In double transgenic APP/PSl mice

a.
the plaques appear earlier and in few number

b.
the plaques appear later and in great number

c.
the plaques appear later and in great number

d.
the plaques appear earlier and in great number

73.
The Alzheimer’s disease models

a.
develop plaques readily demonstrated

b.
do not develop any evidence of the neurofibrillary tangles

c.
develop both plaques and tangles

d.
a and b are correct

74.
Recently tangles were observed in the triple transgenic mice

a.
APP/Tau/PS2 

b.
APP/PSl/Tau

c.
Tau/PSl/PS2

d.
APP/PSEN/PSl

ANSWERS

1.
d

2.
d

3.
F

4.
F

5.
c

6.
F

7.
-spinal cord injury

-stroke

-Parkinson’s disease

-seizures and substantial neuron loss

8.
b, c

9.
Is the wide variety of genes what, with their concerted and coordinated expression lead the neural plate to the complex topology of the nervous system

10.
secreted and morphogens transcription factors, a host of specialized signal transduction proteins

11.
b

12.
cysteine proteases, cell death

13.
a

14.
c

15.
d

16.
T

17.
a

18.
F

19.
RORa (orphan retinoid nuclear receptor), ETS factor Pet-I

20.
d

21.
T

22.
a channel that alters the functional electrical properties on the neurons that carry it

23.
F

24.
homozygous mice have massive cell death in midbrain and hindbrain

heterozygous mice have nearly 100% of cerebellar purkinje dells died in the first postnatal month

25.
a

26.
F

27.
hindlimb atrophy, muscle weakness, 2 weeks, 6 weeks


-prevents motor neuron death


-not changes the timing of disease progression


-have noticiable effect on lifespan

28.
d

29.
F

30.
T

31.
-naturally occurring mutants that lead to phenotypes that are analogous to particular classes of human diseases


-engineered mouse genome that create genetic conditions that are homologous to inherited human diseases

32.
d

33.
T

34.
c

35.
d

36.
F

37.
d

38.
b

39.
T

40.
d

41.
transgenic mice have created carrying wild.
type or an expanded version of the human gene


homologous recombination in embryonic stem cells to alter the equivalent mouse gene that mimics the human disease.
causing allele

42.
Creating a transgenic mice assumes a gain-of-function change that can be mimicked adding a new element to mouse genome, while homologous recombination in embryonic stem cells is sensitive to both gain and loss of function of the disease

43.
d

44.
b, c

45.
a

46.
d

47.
a, b, c, d

48.
T

49.
F

50.
F

51.
autosomal recessive, widespread death, spinocerebellar, sensory

52.
d

53.
a

54.
bradykinesia, rest tremor, rigidity, gait abnormalities, postural instability, dementia at later stages

55.
intraneural inclusions named lewy bodies, alpha-synuclein, cerebral cortex, anterior thalamus, hypothalamus, amygdala, basal forebrain

56.
sporadic, neurotoxins, genetic, 11 gene loci

57.
a

58.
T

59.
gracile axonal dystrophy, sensory, motor

60.
a group of diseases that lead to neurodegeneration associated with inclusions in neurons formed of aggregates of tau, a microtubule.
associated protein

61.
Alzheimer disease, Progressive supranuclear palsy, Pick’s disease, Frontotemporal dementia

62.
T

63.
F

64.
extracellular accumulation of congophilic birrefringent plaques

intra and extracellular neurofibryllary tangles

65.
a

66.
a

67.
a

68.
They are components of a membrane protease complex that cleaves a number of different proteins within the membrane among them the signaling peptide notch, as well as APP

69.
a, b, d

70.
c

71.
F

72.
d

73.
a

74.
b

