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SUMMARY

1. Because the role that genetic factors play in pathologic processes is now better understood,
the importance of genetics in medicine has increased. Scientific advances have made it possible to
identify genetic diseases more precisely, to provide better genetic counseling and more accurate
prenatal diagnosis for genetic diseases, and to improve the health of many people affected with such
conditions. Some areas of genetic medicine are listed below.

(1) Medical genetics is a branch of medicine that deals with the inheritance, diagnosis, and
treatment of diseases caused by single gene mutations, chromosome abnormalities, and
multifactorial predispositions. Genetic counseling and screening are also parts of medical genetics.

(2) Clinical genetics is the application of genetics to clinical problems in individual families and
patients.

(3) Dysmorphology is the study of abnormalities of morphologic development.

(4) Molecular medicine is the clinical application of molecular biology to the diagnosis and
treatment of disease.

2. One aspect of medical genetics practice relevant to all of medicine deserves special emphasis:
it focuses not only on the patient but also on the entire family. A comprehensive family history is an
important first step in the analysis of any disorder, whether or not the disorder is know to be
genetic.

3. Genetically determined diseases are often classified into five categories: chromosomal
disorders, single gene disorders, polygenic or multifactorial diseases, mitochondrial diseases and
somatic cell genetic disorders.

(1) Single gene (mendelian) disorders occur with an incidence of 3. 6/1 000 livebirths.

a. Autosomal dominant diseases have an incidence of 1.4/1 000 livebirths.

b. Autosomal recessive conditions have an incidence of 1. 7/1 000 livebirths.

c. X-linked disorders have an incidence of 0.5/1 000 livebirths.

(2) Chromosome abnormalities occur with an incidence of 1. 8/1 000 livebirths.

(3) Multifactorial conditions with onset before 25 years of age have an incidence of 1. 8/1 000
livebirths.

(4) Conditions that appears to be genetic but for which no precise mechanism has been defined
have an incidence of 1.2/1 000 livebirths. Included in this category are conditions such as retinitis
pigmentosa, which can be inherited as an autosomal dominant, autosomal recessive, or X-linked
trait. The precise etiology may be unknown in an individual case.

4. Effect of genetic disease on society.

(1) The social burden of genetic disorders and congenital anomalies is particularly great
because they often produce disease that begins in childhood and continous throughout life.

(2) Hospital admissions. Genetic diseases are responsible for 30 % —50% of pediatric hospital

admissions and 10% of adult hospital admissions.
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(3) Infant mortality. Congenital anomalies, many of which are caused by genetic factors, at
least in part, are the leading cause of infant mortality.

5. In medical genetics, it is essential to view the patient as a whole person in the course of
assessment, diagnosis, counseling, and treatment.

(1) Inherited gene or chromosome mutations affect all cells of the body and may manifest in
many different organs and systems. Moreover, genetic diseases may produce varying symptoms at
different ages.

(2) Because of the personal and social burden associated with many genetic diseases and birth
defects, secondary psychological effects in both the patient and his or her relatives are common and
must be considered in the management of affected patients and their families.

(3) Many genetic diseases are familial, and many patients are concerned about the reproductive

consequences of a genetic diagnosis.

KEY CONCEPTS

Association In human genetics, describes the situation in which a particular allele is found
either significantly more or significantly less frequently in a group of affected individuals than would
be expected from the frequency of the allele in the general population from which the affected
individuals were drawn. Not to be confused with linkage.

Concordance Describes a pair of relatives in which (1) both members of the pair have a certain
qualitative trait, or (2) both members have values of a quantitative trait that are similar in
magnitude.

Congenital Present at birth; not necessarily genetic.

Familial Any trait that is more common in relatives of an affected individual than in the
general population, whether the cause is genetic, environmental, or both.

Genetic disorder An illness caused by abnormalities in genes or chromosomes.

Medical genetics The specialty of medicine that involves the diagnosis and management of

hereditary disorders.
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G, # (gap 1 3 DNA pre-synthetic phase) 28 L/ B 3 X, F RNA AR E % & 8 K 4 &
(EMEG B, H 32 DNARSGEBESZFEER, L4 RA SH DNA L4 AL Feyisk,

G HBEHHESH. 5 DNA S RA K0 — LB B I 5, 4 5 % DNA RE 81 & B %
B, G REEE MmN — A LA i — BN S KA IR A TR, e e A
TARZMER L, G AL HFEFAERN T amm R e — Ak,

2. S #(DNA & &4

S #1 (DNA synthetic phase) ¥ %8 it = s DNA # £ 4], 44K a0 f 49 DNA 4 & 3w — 45,
DNA £ 5 — 20§ B Ji o A7 o6 AT 30 A 30 4, JF LR A8 L) — ok, X e i i s 2 3 dn L 04 AR AS
EMAFEEL,

3. G, #(DNA & & JE )

G, #1 (gap 2 3 DNA post-synthetic phase) & % 48l JF 46 A £ 5 ZL# 4T &R £ K 0B, 3% AL
Wit 4T RNA #o & & o9&k, T B2 A £ 45 2423 B F (M-phase promoting factor, MPF) # 7 1%
Fe it AT H AW ERAAENAEGRORSG R, X ELFOREGHABAG, MR X ELZFOR
B MR R EIT AL YR NS L ERBRE SRR AP DA > RREEHER,

4. MBI OR 2538

M # (mitotic phase) /£ &0 J0 8 B & A oy o 8] k42 A2 m I S ey B R K, A F ) F
BMALER, MALEGEILFHA FERAERFER ALY L EAWGE RGO R A0
kAT, WHTHRF AW L CRME Y F B MA T m M A5 55 m AR i
ey —5E, X—IBZEGEMLLOHE TN, AREFTEALL AN — M LERAFHE M
AR T B AR,

WA, KA A (prophase) it B R E B L FES R ERL TN, FFEERESTEHK
J & F 1K (sister chromatids) ; # A= TF 45 5 % . L JS 45 B2 T 46 A4 fd

MWK B R F DBy T @R T ik, SHAN . ZBARILFH LA
R G AR (spindle) 89 A%, SRR 4 AP LF AR EBM AL ERE SO ERGF L N—HF
MO E G R WIS R R G ke PR S 4 AR P S kK R 8 AR 4,

P, P H (metaphase) BF, & E 4R A B R KB 4%, HE 5 £ K8 @ LB R 7k E M (equatorial
plate), 2 EREFER LA RRAREH AL T—FRBIBHIO LS PHZ P, AN, 2E
A FLETRE@E, M4 E KRG LTS TAL TEMZE,

Je 8, J& B (anaphase) FFH6at , ELEYPL A A5 AEFELKLEZ a5
MAF, BT, fEIRT RO RE EE MG 1/5~1/3, Mk G ek, B, ek
EGBRLHEIN TRRRST,

KA, KM (telophase) FFH U HFEATA L E RN LA AR KRB, £ ERTFHEBR, P K
TAME , EHBEN , LEREHESCE—REREER, RAE TR, FHFRELEGHBER R
CRE,EARLANRMAG RS  BRENSNTFHRBEHZEER . REABI- AR EHIELELE
HEA ALy R EE TR,

IR B, MR 5 (cytokinesis) T4 T @ e AL, 2 T@l a2 KN, R a3+
A, R AR B m ek & T R, R IR Y 4 45 AR o 3L A (Turrow) . [ % 48 1E w1 )5 B v R
AL, ALAB MR AEZRATFREBE LS T,

o2
k=]



