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1. 3%’117'\71.!3’114%’1\13%3’1mam‘fﬁﬁ’mmu ( Basic medical Science and Medical genetics)
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Principle of Medical Genetics
Genome structure and organization
Pathology and pathogenesis of common genetic diseases
Principle of Genetic Counseling
Basic pharmacology
Biology of cancer
Carcinogenesis
FTUNPAINENARUN
mmL%@ﬁﬂim”u,@Zfﬂqm@'@ummﬂ'ﬁﬁﬂwﬂLL‘1_|‘1_| randomized controlled, case- control, cohort study,
cross-sectional, case series, systematic review Wae meta-analysis
- Ainmsieyauazanuidetioldredeyaiildnnannnismusan Wy review article, original
article

¥ |

- Zﬁ’n\l’]ﬁ?msﬁ‘vﬁ“ﬂLLﬂﬂi@HﬂVIﬂmﬁmﬁgﬂmm 1 p-value, number needed to treat, relative risk,
odds ratio, 95% confidence interval tusW

- Iﬁﬁﬂgmﬁmﬁumumﬁ%ﬁﬂ \i sensitivity, specificity laagnamunzas

- potential bias 289N1TIAAYTALLIAAN sensitivity WA specificity

Bioinformatics and gene frequency

WNTINEINUFANAMTARLIN( Pharmacogenomics and Pharmacogenetics)
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APRIGRIZER
Table of Genetic Disorders
Disease Gene/Defect Inheritance Clinical Features
Achondroplasia Fibroblast growth Autosomal Short limbs relative to trunk,

factor receptor 3
(FGR3) -
constitutively active

(gain of function)

dominant (normal
parents can have an
affected child due to
new

mutation, and risk of
recurrence in
subsequent

children is low)

prominent
forehead, low nasal root,
redundant

skin folds on arms and legs

Duchenne Muscular

Dystrophy

Dystrophin (DMD) -

deletions

X-linked recessive

Gradual degeneration of skeletal
muscle, impaired heart and
respiratory

musculature

Hypercholesterolemia

Thalassemia

LDL receptor

(commonly)

Globin genes

Autosomal
dominant

(haploinsufficiency)

Autosomal

recessive

Impaired uptake of LDL, elevated
levels

of LDL cholesterol, cardiovascular
disease and stroke. Symptoms
more

severe in homozygous individuals
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Chronic anemia /Thalassemic

facie/ Hemochromatosis

Fragile X Syndrome

(FMR1) - CGG
trinucleotide repeat
expansion in &’
untranslated region
of the gene
(expansion occurs
exclusively in the

mother)

X-linked dominant
(females less
severely

affected)
Inheritance
characterized by

anticipation

Disorder shows anticipation
(female

transmitters in succeeding
generations produce
increasing numbers of affected
males) Boys

with syndrome have long faces,
prominent jaws, large ears, and
are

likely to be mentally retarded.

Gaucher’s Disease

B-Glucosidase

Autosomal recessive

characterized by
splenomegaly,hepatomegaly, and
bone

marrow infiltration. Neurological

symptoms are not common

Glucose 6-phosphate
dehydrogenase

deficiency

Glucose 6-
phosphate

dehydrogenase

X-linked recessive
(prominent among
individuals of

Mediterranean and

African descent)

Anemia (due to increased
hemolysis)

induced by oxidizing drugs,
sulfonamide antibiotics, sulfones
(e.g.

dapsone), and certain foods (e.g.
fava

beans)

Hemochromatosis

Unknown gene on
the short arm of

chromosome 6

Autosomal recessive
(Incidence ~0.3% in
Caucasoid

population.

Enhanced absorption of dietary
iron

with accumulation of abnormal,




Women less affected
due

to increased iron loss

pigmented, iron-protein
aggregates

(hemosiderin) in visceral organs.

through Cirrhosis, cardiomyopathy,
menstruation) diabetes,
skin pigmentation, and arthritis.
Huntington Disease Huntingtin (HD) — Autosomal Disorder is characterized by

(Also Huntington

CAG repeat

dominant (gain-

progressive

Chorea) expansion within offunction motor, cognitive and psychiatric
exon 1 (expansion | mutation) abnormalities. Chorea —
occurs in father) Shows anticipaton nonrepetitive
involuntary jerks — is observed in
90%
of patients
Disease Gene/Defect Inheritance Clinical Features
Klinefelter 47,XXY males 50% of cases due Sterile males with long limbs, small
Syndrome to errors in paternal genitalia, breast development, and
meiosis | feminine body contours, and
learning
disabilities
Marfan Syndrome Fibrillin-1 gene Autosomal Abnormalities of the skeleton

(FBN1) encodes a
microfibril-forming
connective tissue

protein

dominant (dominant

negative effect)

(disproportionate tall stature,
scoliosis),

heart (mitral valve prolapse, aortic
dilatation, dissection of the
ascending

aorta), pulmonary system, skin

(excessive elasticity), and joints
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(hypermobility). A frequent cause
of

death is congestive heart failure.

Myoclonic Epilepsy
with Ragged Red
Fibers (MERRF)

Mitochondrial DNA
mutation in the

tRNAIlys gene

Maternal
transmission,

heteroplasty

Age of onset varies depending on
fraction of mutant mitochondrial
DNA

inherited. Symptoms include
myopathy

(disease takes its name from
abnormal

histological appearance of skeletal
muscle

biopsies), dementia, myoclonic
seizures,

ataxia, and deafness

Myotonic Dystrophy

A protein kinase
gene (DMPK) —
CTG

repeat expansion in
3’ untranslated

region of the gene

Autosomal
dominant

Shows anticipation

Disorder shows anticipation.
Muscle

weakness, cardiac arrhythmias,
cataracts and testicular atrophy in
males. Children born with
congenital

form have a characteristic open

triangle-shaped mouth

Neurofibromatosis |

Microdeletion at
17g11.2 involving
the NF1 gene

Autosomal

dominant

The disorder is characterized by
numerous benign tumors
(neurofibromas) of the peripheral
nervous system, but a minority of
patients also show increased
incidence

of malignancy (neurofibrosarcoma,
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astrocytoma, Schwann cell
cancers and

childhood CML - chronic
myelogenous

leukemia)

Osteogenesis

Either of the genes

Usually autosomal

Null mutations produce a milder

Imperfecta encoding the Q1 or | dominant form
QL2 chains of type | (null mutations result | of the disease. Missense mutations
collagen in that act in a dominant negative
haploinsufficiency, manner
missense mutations are often perinatal lethal. The
often disorders are associated with
produce a dominant | deformed, undermineralized bones
negative effect that
are subject to frequent fracture.
Disease Gene/Defect Inheritance Clinical Features

Phenylketonuria

Usually due to a
mutation in
Phenylananine

hydroxylase (PAH)

Autosomal recessive

Mental retardation, if untreated,
possibly due to inhibition of
myelination

and disruption of neurotransmitter
synthesis. Detectable by newborn

screening and treatable

Polycystic Kidney

Disease

Mutations in either
polycystin-1 (PKD1)
or polycystin-2
(PKD2) gene

Autosomal

dominant (disease
appears to follow a
“twohit

model”, requiring the
loss of both alleles of

PDK1 or PDK2 for the

Heterozygous individuals are
predisposed to polycystic kidney
disease because they are likely to
loose the second good copy of the
gene during their lifetime. Multiple
renal cysts, blood in urine, end-

stage
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disease to be

renal disease and kidney failure.

evident.
Prader Deletion of the PWS | Complex Inheriting the deletion through the
Willi/Angelman region and AS gene | Parent of origin mother gives rise to Angelman
(PWS/AS) located at 15911- effects due to syndrome, which is characterized

g13. Can also be
caused by
uniparental
disomy involving

chromosome 15

genomic imprinting.

by

short stature, severe mental
retardation, spasticity, seizures,
and a

characteristic stance. Inheriting the
deletion from the father produces
the

more common Pader-Willi
syndrome,

which is characterized by obesity,
excessive and indiscriminate
gorging,

small hands, feet, hypogonadism
and

mental retardation. In rare cases,
uniparental disomy involving
chromosome 15

produces PWS when both copies
are inherited

from the mother and AS when both
copies are

inherited from the father.

Sex Reversal

Variety of causes

Various

See Thompson & Thompson,
Medical

Genetics, 6th ed.
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Tay-Sachs Disease

B-Hexosaminidase

(A isoenzyme

Autosomal recessive

(common among Jew

Hypotonia, spasticity, seizures,

blindness, death by age 2. An

(HEXA) of early
Eastern European indication is a cherry red spot on
ancestry and French | the
Canadians). retina. (Incidence greatly reduced
by
screening)
Thalasemias Autosomal Severe anemia
Recessive
Turner Syndrome 45 X females Usually due to a Although usually lethal in utero, the

paternal error in sex
chromosome

transmission

defect poses little risk to survival in
infants that do come to term. Short
stature, webbed necks, broad
chest

with widely spaced nipples, and
sterility. Infants show evidence of
lymphedema in fetal life.
Intelligence is

normal.

Xeroderma

pigmentosum

Anyone of nine
genes involved in
nucleotide excision
repair (locus

heterogeneity)

Autosomal recessive
characterized by
variable
expressivity, and
genetic

heterogeneity

Acute photosensitivity, premature
skin

aging, premalignant actinic
keratoses,

and benign and malignant
neoplasms

of the skin, including basal cell
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carcinoma, squamous cell
carcinoma,

or both. 5% of patients develop
melanomas. Patients also exhibit
ocular problems due to UV
damage and

have a 10- to 20-fold increased
incidence of internal neoplasms
due to

an inability to repair DNA damage
by

endogenously generated and

environmental genotoxic agents.

seaun 2 Taannuiiatl (Rare Diseases)UsNANNANATY Teunnellszaniuainnsnzauilalaanisdnmn

v A
ANEIAULAY UTANNLTILNE

Disease Category Pathogenesis / Heredity Pathology, Cardinal Symptoms

Fanconi Anemia Autosomal Recessive congenital Normocytic anemia with neutropenia.

pancytopenia. ,
Short stature, microcephaly,

hypogenitalism, strabismus, anomalies of
the thumbs, radii, and kidneys, mental

retardation, and microphthalmia.

Kartagener's Autosomal Recessive. Defect in dynein Recurrent sinopulmonary infections (due
Syndrome arms --—-- > lost motility of cilia to impaired ciliary tract). Situs inversus,
due to impaired ciliary motion during

embryogenesis: lateral transposition of

lungs, abdominal and thoracic viscera are
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on opposite sides of the body as normal.

Possible dextrocardia, male sterility.

Pyruvate Autosomal Recessive. Pyruvate Neurologic defects.
Dehydrogenase Dehydrogenase deficiency ------ > buildup ,
o Treatment: Increase intake

Deficiency of lactate and pyruvate ------ > lactic . , . ,

of ketogenic nutrients (leucine, lysine) -----
acidosis. . .

-> increase formation of Acetyl-CoA from
other sources.

Xeroderma Autosomal Recessive. Defect in DNA Dry skin, melanomas, pre-malignant

Pigmentosum

repair, inability to repair thymine
dimers resulting from UV-light exposure ---
---> excessive skin damage and skin

cancer.

lesions, other cancers. Ophthalmic and

neurologic abnormalities.

Familial Autosomall Autosomal Dominant. LDL- Heterozygous: accelerated
Hypercholesterolemia|| b, minant Receptor defect. atherosclerosis. Homozygous:
Disorders accelerated atherosclerosis, Ml by age
35, xanthomas.
Hereditary Autosomall Autosomal Dominant. Telangiectasias of skin and mucous
Hemorrhagic Dominant membranes.
Telangiectasia Disorders
(Osler-Weber-Rendu
Syndrome)
Hereditary Autosomal Autosomal Dominant. Band-3 deficiency | Sequestration of spherocytes in spleen ---
Spherocytosis Dominant in RBC membrane ------ > spherical shape ||---> hemolytic anemia.
Disorders to cells. Other RBC structural enzyme

deficiencies can cause it, too.
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Huntington's Disease || Autosomall Autosomal Dominant, 100% penetrance. ||Progressive dementia with onset in
Dominant Genetic defect on ChroMm 4 - - atrophy adulthood, choreiform movements,
Disorders of caudate nuclei, putamen, frontal cortex. athetosis.
Marfan's Syndrome || Autosomal Autosomal Dominant. Fibrillin deficiency -- ||Arachnodactyly, dissecting aortic
Dominant ----> faulty scaffolding in connective aneurysms, ectopia lentis (subluxation of
Disorders tissue (elastin has no anchor). lens), mitral valve prolapse.
Neurofibromatosis Autosomall Autosomal Dominant. NF1 gene defect Multiple neurofibromas (Café au Lait
(Von Recklinghausen || pominant (no GTPase protein) ------ > dysregulation | spots) which may become
Disease) Disorders of Ras tumor-suppressor protein. malignant, Lisch nodules (pigmented
hamartomas of the iris).
Increased risk for tumors:
pheochromocytoma, Wilms tumor,
Rhabdomyosarcoma, leukemias.
Tuberous Sclerosis ||Autosomal Autosomal Dominant. Tubers (glial nodules), seizures, mental
Dominant retardation. Associated with adenoma
Disorders sebaceum (facial lesion), myocardial
rhabdomyomas, renal angiomyolipomas.
Von Hippel-Lindau Autosomal Autosomal Dominant, short arm of (1) Hemangioblastomas of cerebellum,
Syndrome Dominant chromosome 3. Same genetic region is medulla, or retina, (2) adenomas, (3)
Disorders associated with incidence of renal cell cysts in visceral organs. High risk for
carcinoma. renal cell carcinoma.
Congenital Fructose | Carbohydrate ||Autosomal Recessive. Aldolase Severe hypoglycemia. Treatment: Remove
Intolerance Metabolism ||B deficiency ------ > buildup of Fructose-1- || fructose from diet.
Defect Phosphate in tissues ------ > inhibit

glycogenolysis and gluconeogenesis.

32




Galactosemia Carbohydrate ||Autosomal Recessive. Inability to convert ||Failure to thrive, infantile cataracts, mental
Metabolism ||galactose to glucose ------ > accumulation ||retardation. Progressive hepatic
Defect of galactose in many tissues. failure, cirrhosis, death.
(1) Classic form: Galactose-1-phosphate ||Galactokinase-deficiency: infantile
Uridyltransferase deficiency. cataracts are prominent.
(2) Rarer form: Galactokinase deficiency. ||Treatment: in either case, remove
galactose from diet.
Angelman Syndrome ||Chromosomal||Deletion of part of short arm Mental retardation, ataxic gait,
of chromosome 15, maternal copy. An seizures. Inappropriate laughter.
example of genomic imprinting.
Cri du Chat Chromosomal ||5p-, deletion of the long arm of "Cry of the cat." Severe mental
Syndrome chromosome 5. retardation, microcephaly, cat-like cry.
Low birth-weight, round-face,
hypertelorism (wide-set eyes), low-set
ears, epicanthal folds.
Down Syndrome Chromosomal || Trisomy 21, with risk increasing with Most common cause of mental
(Trisomy 21) maternal age. Familial form (no age- retardation. Will see epicanthal
associated risk) is translocation t(21,x) in ||folds, simian crease, brushfield spots in
a minority of cases. eyes. Associated syndromes: congenital
heart disease, leukemia, premature
Alzheimer's disease (same morphological
changes).
Edward's Syndrome ||Chromosomal|| Trisomy 18 Mental retardation, micrognathia, rocker-

(Trisomy 18)

bottom feet, congenital heart disease,
flexion deformities of fingers. Death by 1

year old.
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Patau's Syndrome Chromosomal|| Trisomy 13 Mental retardation, microphthalmia, cleft
(Trisomy 13) lip and palate, polydactyly, rocker-bottom
feet, congenital heart disease. Similar to
and more severe than Edward's
Syndrome. Death by 1 year old.
Prader-Willi Chromosomal || Deletion of part of short arm Mental retardation, short stature,
Syndrome of chromosome 15, paternal copy. An hypotonia, obesity and huge appetite
example of genomic imprinting. after infancy. Small hands and feet,
hypogonadism.
Fragile-X Syndrome ||Chromosomal ||Progressively longer tandem repeats on  ||Second most common cause of mental
S the long arm of the X-chromosome. The retardation next to Down Syndrome.
ex
longer the number of repeats, the worse  ||Macro-orchidism (enlarged testes) in
chromosome
the syndrome. Tandem repeats tend to males.
accumulate through generations.
Klinefelter's Chromosomal || Non-disjunction of the sex chromosome Hypogonadism, tall stature,
Syndrome (XXY) S during Anaphase | of meiosis ------ gynecomastia. Mild mental retardation.
ex
> Trisomy (47,XXY) Usually not diagnosed until after puberty.
chromosome
One Barr body seen on buccal smear.
Turner's Syndrome || Chromosomal||Non-disjunction of the sex chromosome Streak gonads, primary amenorrhea,
(X0) s during Anaphase | of meiosis ------ webbed neck, short stature, coarctation
ex
> Monosomy (45,X) of Aorta, infantile genitalia. No mental
chromosome
retardation. No Barr bodies visible on
buccal smear.
XXX Syndrome Chromosomal || Trisomy (47,XXX) and other multiple X- Usually phenotypically normal. May see
s chromosome abnormalities. menstrual abnormalities or mild mental
ex
retardation in some cases.
chromosome
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Ehlers-Danlos Connective ||Various defects in collagen synthesis. Laxity of joints, hyperextensibility of skin,
Syndrome Tissue , poor wound healing, aneurysms.
e Type-l: Autosomal dominant,
disease , . . .
mildest form. e Type-l: Diaphragmatic hernia.
, Common, normal life-expectancy.
e Type-lV: autosomal dominant.
Defect in reticular collagen (type- o Type-IV: Ecchymoses, arterial
1) rupture. Dangerous due to rupture
, aneurysms.
e Type-VI: autosomal-recessive.
) ¢ Type-VI: Retinal detachment,
e Type-VIl: Defect in collagen type |
corneal rupture
e Type-IX: X-linked recessive
Osteogenesis Connective Defects in Collagen Type | formation. Multiple fractures after birth, blue sclerae,
Imperfecta tissue thin skin, progressive deafness in some
disease types (due to abnormal middle ear
ossicles).
Type-l is most common; Type-Il is most
severe; Type-IV is mildest form.
Cori's Disease Glycogen Autosomal Recessive. Debranching Stunted growth, hepatomegaly,
(Glycogen Storage Storage enzyme deficiency (can only break down | hypoglycemia.
Disease Type IIl) Disease linear chains of glycogen, not at branch
points) ------ > accumulate glycogen in
liver, heart, skeletal muscle.
McArdle's Disease Glycogen Autosomal Recessive. muscle Muscle cramps, muscle weakness, easy
(Glycogen Storage Storage phosphorylase deficiency (cannot utilize ||fatigability. Myoglobinuria with strenuous
Disease glycogen in skeletal muscle) ------ > exercise.

Disease Type V)

accumulation of glycogen in skeletal

muscle.
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Pompe's Disease Glycogen Autosomal Recessive. alpha-1,4- Cardiomegaly, hepatomegaly, and
(Glycogen Storage Storage Glucosidase deficiency (cannot break systemic findings, leading to early death.
Disease Type II) Disease down glycogen) ------ > accumulate
glycogen in liver, heart, skeletal muscle.
Von Gierke's Glycogen Autosomal Recessive. Glucose-6- Severe fasting hypoglycemia,
Disease Storage Phosphatase deficiency (cannot break hepatomegaly from lots of glycogen in
(Glycogen Storage Disease down glycogen) ------ > accumulate liver.
Disease Type |) glycogen in liver and kidney.
Hemophilia A (Factor ||Hemophilia  ||X-Linked Recessive. Factor Hemorrhage, hematuria, hemarthroses.
VIl Deficiency) VIl deficiency Prolonged PTT.
Hemophilia B (Factor || Hemophilia || X-Linked Recessive. Factor IX deficiency. ||Milder than Hemophilia A. Hemorrhage,
IX Deficiency) hematuria, hemarthroses. Prolonged PTT.
Von Willebrand Hemophilia  ||Autosomal dominant and recessive Hemorrhage, similar to hemophilia.
Disease varieties. Von Willebrand _
Type-l: Most mild. Type-Il:
Factor deficiency ------ > defect in initial ) )
Intermediate. Type-lll: most severe, with
formation of platelet plugs, and shorter o ,
recessive inheritance (complete
half-life of Factor VIII in blood.
absence).
Ataxia-Telangiectasia || Immune Autosomal Recessive. Unknown. Cerebellar ataxia, telangiectasia
deficiency Numerous chromosomal breaks and (enlarged capillaries of face and skin), B
, elevated AFP is found. Symptomatic by and T-Cell deficiencies, IgA deficiency.
Combined
age 2 years.
Deficiency gy
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Chediak-Higashi Immune Defect in polymerization of microtubules ||Recurrent pyogenic
Syndrome deficiency in neutrophils ------ > failure infections, Staphylococcus,
in neutrophil migration and phagocytosis. ||Streptococcus.
Phagocyte
o Also results in failure in lysosomal
Deficiency
function in neutrophils.
Chronic Immune X-Linked (usually) NADPH Failure of phagocytes leads to
Granulomatous deficiency Oxidase deficiency ------ > no formation of | susceptibility to infections,
Disease peroxides and superoxides ------ >no especially Staph
Phagocyte
. oxidative burst in phagocytes. Aureus and Aspergillus spp. Band T
Deficiency
cells usually remain normal.
Chronic Immune T-Cell deficiency specific to Candida. Selective recurrent Candida infections.
Mucocutaneous deficiency Treat with anti-fungal drugs.
Candidiasis
T-Cell
Deficiency
Selective IgA Immune IgA deficiency may be due to a failure of || The most common congenital immune
Deficiency deficiency heavy-chain gene switching. deficiency. There also exists selective
IgM and IgG deficiencies, but they are
B-Cell
- less common.
Deficiency
Severe Combined Immune Autosomal Recessive. Adenosine Severe deficiency in both humoral and
Immunodeficiency deficiency Deaminase deficiency --—--- > cellular immunity, due to impaired DNA
SCID) . o .
. - y :
( accumulation of dATP ------ > inhibit synthesis. Bone marrow transplant may
Combined
. ribonucleotide reductase ------ > decrease | be helpful in treatment.
Deficiency
in DNA precursors
Thymic Aplasia Immune Failure of development of the 3™ and T-Cell deficiency from no
(DiGeorge deficiency 4™ Pharyngeal Pouches ------ > agenesis |[thymus. Hypocalcemic tetany from
Syndrome)

of the thymus and parathyroid glands.

primary parathyroid deficiency.

37




T-Cell

Deficiency

Wiskott-Aldrich Immune Inability to mount initial IgM response to  ||In infancy, recurrent pyogenic infections,

Syndrome deficiency the capsular polysaccharides of pyogenic ||eczema, thrombocytopenia, excessive
Combined bacteria. bleeding. IgG levels remain normal.
Deficiency

X-Linked Immune X-Linked. Mutation in gene coding Recurrent pyogenic infections after 6

Agammaglobulinemia || 4eficiency for tyrosine kinase causes failure of Pre-B ||months (when maternal antibodies wear

(Bruton’s Disease) B-Cell cells to differentiate into B-Cells. off). Can treat with polyspecific gamma
Deficiency globulin preparations.

Fabry's Disease Lysosomal X-Linked Recessive. alpha-Galactosidase ||Angiokeratomas (skin lesions) over lower
Storage A deficiency ------ > pbuildup of ceramide trunk, fever, severe burning pain in
Disease trihexoside in body tissues. extremities, cardiovascular and

cerebrovascular involvement.

Gaucher's Disease | Lysosomal Autosomal e Type-l: Adult form. 80% of cases,
Storage Recessive. Glucocerebrosidase deficiency retain partial activity.
Disease || > accumulation of glucocerebrosides Hepatosplenomegaly, erosion of

(gangliosides, sphingolipids) in

lysosomes throughout the body.

femoral head, mild anemia.

Normal lifespan with treatment.

o Type-ll: Infantile form. Severe
CNS involvement. Death before

age 1.

o Type-lll: Juvenile form. Onset in
early childhood, involving both
CNS and viscera, but less severe

than Type Il
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Niemann-Pick Lysosomal Autosomal Sphingomyelin-containing foamy
Lipidosis Storage Recessive. Sphingomyelinase deficiency - || histiocytes in reticuloendo-thelial system
Disease |- > accumulation of sphingomyelin in and spleen. Hepatosplenomegaly,
phagocytes. anemia, fever, sometimes CNS
deterioration. Death by age 3.
Hunter's Syndrome  ||Lysosomal X-Linked Recessive. L-iduronosulfate Similar to but less severe than Hurler
Storage sulfatase deficiency ------ > puildup Syndrome. Hepatosplenomegaly,
Disease of mucopolysaccharides (heparan sulfate | micrognathia, retinal degeneration, joint
and dermatan sulfate) stiffness, mild retardation, cardiac lesions.
Hurler's Syndrome Lysosomal Autosomal Recessive. alpha-L- Gargoyle-like facies, progressive mental
Storage iduronidase deficiency ------ > deterioration, stubby fingers, death by
Disease accumulation age 10. Similar to Hunter's Syndrome.
of mucopolysaccharides (heparan sulfate,
dermatan sulfate) in heart, brain, liver,
other organs.
Tay-Sachs Disease ||Lysosomal Autosomal Recessive. Hexosaminidase CNS degeneration, retardation, cherry
Storage A deficiency ------ > accumulation of red-spot of macula, blindness
Disease G,,, ganglioside in neurons. (amaurosis). Death before age 4.
Albinism Nitrogen Autosomal Depigmentation, pink eyes, increased risk
Metabolism ||Recessive. Tyrosinase deficiency ----—-- > ||of skin cancer.
Defect inability to synthesize melanin from
tyrosine. Can result from a lack of
migration of neural crest cells.
Alkaptonuria Nitrogen Autosomal Recessive. Homogentisic Urine turns dark and black on
Metabolism ||Oxidase deficiency (inability to metabolize ||standing, ochronosis (dark pigmentation
Defect of fibrous and cartilage tissues),
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Phe and Tyr) ------ > buildup and urinary

excretion of homogentisic acid.

ochronotic arthritis, cardiac valve

involvement. Disease is generally benign.

Homocystinuria Nitrogen Autosomal Recessive. Cystathionine Mental retardation, ectopia lentis, sparse
Metabolism | synthase defect (either deficiency, or lost ||blond hair, genu valgum, failure to thrive,
Defect affinity for pyridoxine, Vit. By) ------ > thromboembolic episodes, fatty changes
buildup of homocystine and deficiency of ||of liver.
cysteine. Treatment: Cysteine supplementation,
give excess pyridoxine to compensate for
lost pyridoxine affinity.
Lesch-Nyhan Nitrogen X-Linked Recessive. Hypoxanthine- Hyperuricemia (gout), mental retardation,
Syndrome Metabolism ||Guanine Phosphoribosyltransferase self-mutilation (autistic behavior),
Defect (HGPRT) deficiency ------ > no salvage choreoathetosis, spasticity.
pathway for purine re-synthesis ------ >
buildup of purine metabolites
Maple Syrup Urine  ||Nitrogen Autosomal Recessive. Deficiency Severe CNS defects, mental retardation,
Disease Metabolism || of branched chain keto-acid death. Person smells like maple syrup or
Defect decarboxylase ------ > no degradation of burnt sugar. Treatment: remove the
branched-chain amino acids ---—--- > amino acids from diet.
buildup of isoleucine, valine, leucine.
Phenylketonuria Nitrogen Autosomal Recessive. Phenylalanine Symptoms result from accumulation of
(PKU) Metabolism | hydroxylase deficiency (cannot break phenylalanine itself. Mental deterioration,
Defect down Phe nor make Tyr) ------ > buildup of || hypopigmentation (blond hair and blue

phenylalanine, phenyl ketones
(phenylacetate, phenyl lactate,

phenylpyruvate) in body tissues and CNS.

eyes), mousy body odor (from

phenylacetic acid in urine and sweat).

Treatment: remove phenylalanine from

diet.
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Glucose-6-
Phosphate
Dehydrogenase

(G6PD) Deficiency

RBC Disease

X-Linked Recessive. Glucose-6-
Phosphate Dehydrogenase

(G6PD) deficiency ------ > no hexose
monophosphate shunt ------ > deficiency in
NADPH ------ > inability to

maintain glutathione in reduced form, in

RBC's

Susceptibility to oxidative damage to
RBC's, leading to hemolytic anemia. Can
be elicited by drugs (primaquine,
sulfonamides, aspirin), fava beans

(favism). More prevalent in blacks.

Glycolytic enzyme

RBC Disease

Autosomal Recessive. Defect in

Hemolytic anemia results from any defect

deficiencies hexokinase, glucose-phosphate in the glycolysis pathway, as RBC's
isomerase, aldolase, triose-phosphate depend on glycolysis for energy.
isomerase, phosphate-glycerate kinase,
or enolase. Any enzyme in glycolysis
pathway.
Autosomal Renal Autosomal Recessive. Numerous, diffuse bilateral cysts formed
Recessive Polycystic in the collecting ducts. Associated with
Kidney Disease hepatic fibrosis.
(ARPKD)
Bartter's Syndrome  ||Renal Juxtaglomerular Cell Hyperplasia, leading ||Elevated renin and aldosterone,
to primary hyper-reninemia. hypokalemic alkalosis. No hypertension.
Fanconi's Syndrome | Renal Autosomal Recessive. Deficient resorption |[(1) Cystine deposition throughout body,
Type | in proximal tubules. cystinuria. (2) Defective tubular resorption
(Child-onset leads to amino-aciduria, polyuria,
cystinosis) glycosuria, chronic
acidosis; Hypophosphatemia and Vitamin-
D-resistant Rickets.
Fanconi's Syndrome | Renal Autosomal Recessive. Defective Similar to Fanconi Syndrome Type |, but

resorption in proximal tubules.

without the cystinosis. Adult
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(Adult-onset) onset osteomalacia, amino-aciduria,

polyuria, glycosuria.

Autosomal Dominant ||Renal Autosomal Dominant. Numerous, disparate, heterogenous renal
Polycystic Kidney cysts occurring bilaterally. Onset in adult
_ Autosomal
Disease (ADPKD) , life. Associated with liver cysts.
Dominant
Disorders
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NANUIN 3

EPA
EPA 1: Manage care of genetic disease patient and family in out-patient genetic clinic

Level 5. Requirement 10 cases

Task Level

1. nsauasnugilg (Patient care)
= Qs Qs e ] v v
n. Anneelumsdndssdn asaasremedilieuwazsiusiniaya
2. LliEu WIA9A (Pedigree) Tudilaauazasaunsalagnaas
v _aa Q = _aa L v
A. lin1siiaaalsa vsa n1sitaasnanisala
3. wanmsdsnsiadtaaalagneaag (Select appropriate Genetic
testing)
Q. MGBHWNITINEN WATLABNIGNIFTINEN
a. MiASneuuziinawugAans (Genetic Counseling) a1

AHNILUNIZAN

2. ﬁnuzﬂﬁﬁuﬁué LazN198adNs (Interpersonal and communication
skills)
L o v e Q LA s
n. inrelunisiiAanugannugilag/Asaunsa
2. ANHEABINITRBR1992UININT WAUTnEnuuziiinng
ﬁ’uqﬂﬁ‘iu (Genetic Counseling)
A. thananAnNFuazyineeliuiunng TnANEUWWNg was

qﬂ@’\ﬂi‘i/l’l\‘iﬂ']‘é‘LLWVIET

3. ANNg ANNITEITY uazANAINISAlUNISNANETING
ﬂﬁﬂiﬁﬁﬂmﬂﬂiﬁttﬁﬂmuﬁ (Medical Genetics knowledge and skills)
n. L%’@nmszﬂiamqqmaﬁufgmsuﬁgnEfm (Appropriate Genetic
testing) mNLNALULAE (Genetics and Genomics technology)

v 1 L d 1 2
. alﬁtﬂﬁlﬂﬂﬂ'lﬁ‘ﬂﬂﬂ‘i’éqvlﬂ’ﬂﬂﬂﬂgﬂ N

4. nsiFEugaINn1sUfUR (Practice-based learning)

n. nszusunisAmNauntymgilaedsuldmnansaegiloai

vHluas

u

5. ANLLUND TN (Professionalism)

n. NAMETTN ATUETTN WASIARARAUARDLLIIE QY5 H5INU
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1 (% 1 [
2. Aannaulalids uazarnisanmunllganantlugiFaus

u

ARLUAYARRATIR

(Continuous Professional Development)

6. nisUuRMulAAusTUY (System-based practice)
. HANNSINEINUSELLgUNINUASSELLENRILSENA
I 1 L4 ﬂl (=4 20
2. AAnugaNutnlaiFasAnulaaniavasgtlas
I 1 L4 q' w oa a 21
A. AANuSANNnlanaInuansragilon

EPA 2: Manage care of genetic disease of in- patient and family in ward(med / icu/ pediatrics /ob-gyn)

Level 5 . Requirement 5 cases

Task Level

1.n’15@tm%’nmé’ﬂm’lu (Patient care)
innuelunistnilsedn asiasameadilieuazsiusindaya
Ve WaAR (Pedigree) lugilaauasasaunsalagneaag

. l¥innsinaaalsn ¥3a nsinaaauanlsals

e P 8 =8

. @annsdensaadtiadelagnaas (Select appropriate Genetic
testing)

LR UNITINET WASLRBNIBNITINE

=

2. WiASneuuziineswugAEns (Genetic Counseling) 1o

AHNILUNIZAN

2 yinuziJINNUS wazn158ass (Interpersonal and
communication skills)
>3 [} Y ar Qs v >
1. nnmzlunisviranusaniugilie/asaunsa
A. NNBEEARINTRRANTILUINNNTLIAIUTA LU UINNG
Wuqnﬁiu (Genetic Counseling)
2. aananANNsuasinsrliuiwnng dnAnwunwng uaz

qﬂ@ﬁﬂiﬂ’l\‘iﬂ']%‘LLWVIET

3.A770% AT UaTANNAINITALUNISIANETING

ﬂﬁﬂiﬁﬁﬂmﬂﬂiﬁttﬁﬂmuﬁ (Medical Genetics knowledge and skills)

A. L?a'@nmsdamfmmaﬁufgmsuﬁgnEfm (Appropriate Genetic
testing) pmunAlUlat (Genetics and Genomics technology)

v 1 L d ] 2
1. liuananisdansaalaadiegnead

4.n5t5EUsaNNsUUR (Practice-based learning)
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2. nszurunsAntvauntymeiladsullmnansuegilen
[ 1
uag
u

[ . .
5.A77NLLUNaR TN (Professionalism)
A. NAMETITN ATUETTN WAzIARARAUARDLLIE QYR H5INaU
= 13 v a 1 [ v |4
A fennaulalds uazsansanmunllganantugizeus
AallaInaandan

(Continuous Professional Development)

6.n1sUuRNUIRAAUSEUY (System-based practice)

1. "AnufifgnussuuguMwLasssuuenaadlseina
IS ¥ v a ar L
AanusanunlalFasannlaaniavasgils
IS ¥ v a @ a a 1

2. danusanatlaiiginuansragilas

Genetic Logbook

Trainee’s Name:

Patient Information No........

OPD: IPD Ward.....coooneei e
Name: HN:

DOB: Age: Sex:

Date of visit:

Medical HiStory ..o



Pedigree

Unaffected Affected

Male .
() @

Physical Examination as required

Diagnosis: Staff:

Testing Options/Results

Risk Assessment
Inheritance/Risk Counseling
Discuss Diagnosis/Natural History
Psychosocial Support/Counseling
Documentation and Follow-up
Management/Evaluation Plan

Signature (Trainee) Staff.

46



FILUTNAUEAYNTTUMTINAIAYITUANEATNSEINBLTH

WalsenAleins LTI WENSTNAMUANLS TN UEANERS

—

© ® N o o &> »w N

uneilwneisuete g3

9

VNEUNTETUNS Anael
UNLUANENIUN WnENINg
wgunneRnsng el L'fg@zgumfj“wm
wewnnenailing inagnad
weundilsz@ng winesen
UNUNNERTANE NUNATHIA

a

WEWANENAR Yo

U

o

wnnemjedaas SyasaeIu

47

928U

N391N19
N394N19
N394N19
N391N19
N794N19
N391N19
N794N19

AUNTTINNITUASLATIUNT



