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1. Genetic Testing: Weighing Its Benefits and Risks( ] )

Genetic testing sounds like a concept straight out of a science fiction! novel. But this chance
to peek’ into the future of your health is an opportunity many families are taking today. Families
with a history of certain medical conditions can plan for their futures by understanding the risks
to them and their future generations.

Unfortunately, genetic testing isn’t as easy as gazing into a crystal ball’. For many
conditions, genetic testing can give you only an idea of your risk of developing certain conditions.
Genetic testing can’t tell you if you’ll definitely develop cancer or when you’ll start to notice
symptoms of Alzheimer’s disease®.

If you’re considering genetic testing, take time to weigh the pros and cons’. Though it might
be tempting to get a glimpse of your future,realize that the results can produce anxiety as easily

as they can produce peace of mind.
Genetics and disease

Genetic disorders are caused by abnormalities (mutations®) in your DNA. These abnormalities are
formed by the erroneous’ addition,deletion® or substitution of chemicals that make up your DNA.
Mutations can occur spontaneously®, or they can be inherited from your parents. Mutations can
also be caused by your environment,such as exposure to chemicals or radiation'®,

Your parents pass their genes on to you in the form of chromosomes!. Each chromosome
contains genes made up of DNA, which guides your cells in creating proteins that are necessary for
normal function.

If your DNA contains a mutation, your cells may create proteins that don’t work properly or
may not create a certain protein at all. If this occurs with a protein that plays a critical'? role in
your body’s function, you could develop a medical condition.

Your genes don’t cause diseases, Mutations in your genes cause your cells to stop functioning

properly, which can then lead to disease.

How genetic tests are used

Your doctor uses a genetic test to predict or diagnose genetic disorders caused by mutations
in your genes, You might be interested in:
Testing in newborns™

Newborns are tested for genetic disorders that could be dangerous if left untreated, For
instance, phenylketonuria (PKU) is a condition in which a specific amino acid® isn’t properly
digested. If left untreated, PKU can lead to mental retardation'® and seizures'. By identifying your

baby’s condition early, the doctor can recommend appropriate dietary™ changes that can prevent

1
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these problems. States mandate'® routine screening tests® of all newborns for certain inherited
mutations, such as PKU,
Testing for carriers

Carrier testing is used in family planning to determine your chance of passing a genetic
disorder on to your children. If you or your partner has a family history of genetic disorders, such
as cystic fibrosis® , Tay-Sachs disease or sickle cell disease,you and your partner can be tested to
see if either of you carry the genes associated with these diseases. Your child’s risk of having the
disorder depends on how it’s passed. In so-called recessive? disorders, such as sickle cell disease,
your child needs to inherit two bad copies of the gene — one from each parent — to develop the
disease. Dominant® disorders require that only one mutated gene be present to inherit the
disorder, such as in polycystic®* kidney disease.
Testing before a baby is born

Prenatal® testing is used to determine whether a fetus is at increased risk of genetic disorders
or physical deformities®. Older parents, those with a family history of genetic disorders or
pregnant women who have been exposed to harmful chemicals are among those who might choose
prenatal genetic testing.
Testing to determine your individual level of risk

A predictive gene test can determine if you have gene mutations that increase your chances of
developing a disease. Though you might not have any signs or symptoms of the disease, if you
have a strong family history of a genetic condition, you might be at risk of developing that
disorder. Tests for the breast and ovarian cancer genes” BRCA1 and BRCA2 are examples of tests
that help determine your personal risk of particular diseases.
Testing to confirm a diagnosis

Genetic tests can be used to confirm a diagnosis. This can help your doctor devise a plan for
your care. Your doctor might use this type of test to confirm or rule out?® cystic fibrosis. Your care

or medications could differ depending on your diagnosis.
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F IR S EASAIEEA XN, XM EE S B %02 E R e H B, B A
BHER.

dominant ['dominant] a. (Genetics) Of,relating to,or being an allele that produces the
same phenotypic effect whether inherited with a homozygous or heterozygous allele. B
] B R RS TESMERTREAA TSN LR A MRIRAB LA RS
e 375): R

polycystic [poli'sistik] a. Z%H; polycystic kidney disease ZEHEEHK

prenatal ['prir'neitl] a. H4ELIRTH

physical deformities B{AEE

breast and ovarian cancer genes 3.5 PP S AE 3 H

rule out 4 ; HERRZESD

Increase your vocabulary
Roots: chromo- FR“Bia”2Z X nati- 4

Examples: chromosome ek natimortality 2 JLFET %
chromoscan E& {33 natal H4EH)
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Write out the Chinese meanings of the following terms.

1. chromoblast 6. prenatal
2. chromocyte 7. antenatal
3. chromogen 8. natality
4, chromometer 9. natuary
5. chromophil 10. neonate

Check your understanding

Answer the following questions briefly.
What are the benefits of genetic testing?
What are the risks of genetic testing?

Give the definition of the term “mutations”.
What can cause the mutations to occur?

Why do all newborns need routine screening tests for certain inherited mutations?

& ok W

Who should get prenatal genetic testing?

2. Genetic Testing:Weighing Its Benefits and Risks( I )

‘Who gets tested

Whether you're a candidate' for genetic testing is usually based on your family history of
genetic disorders. The exception is newborn testing, which is performed on all babies,as directed
by state law, You can, however,opt out of? newborn testing.

For other genetic tests, the decision to be tested is decided with your doctor based on your
family history. If your family history suggests that a gene is passed through your family, your
doctor might suggest genetic testing to see how likely you are to develop that condition,

Your doctor may refer you to® a genetic counselor*— a doctor who specializes in medical
genetics. The genetic counselor reviews your family history with you. He or she will discuss
genetic testing and points to consider in deciding whether you want to pursue testing.

Types of genetic tests

If you decide to pursue® genetic testing,four main types of tests can be performed to examine
your genes. Which type of test you undergo is based on the genetic mutation you're looking for.

Genetic tests usually require a blood sample, Others require hair, skin, amniotic fluid®*— for
prenatal testing — or other tissue. Some tests require cells from the inside of your cheek. To
collect these cells, your doctor will rub a cotton ball on the inside of your cheek.

Your sample is sent to a lab, where it’s analyzed using one of the following types of tests:

DNA testing is often used when searching for a single-gene disorder, such as cystic fibrosis or
hemophilia’. If your doctor already has an idea of what your disorder is, the laboratory looks for your
gene mutation by comparing it to known mutations in that gene. For rare or unknown disorders, the
laboratory might compare the DNA of several people in your family to try to find a link,

Cytogenic® testing analyzes your chromosomes, The laboratory examines your chromosomes



® %

for proper structure, arrangement and any abnormalities. This type of testing is used to detect
Down syndrome’— a disorder that results from an extra chromosome.

Biochemical testing focuses on the proteins and enzymes! that are produced by your cells.
The laboratory tests to see if certain enzymes or proteins are missing. For instance, PKU is
detected by showing that your body is missing an enzyme.,

Your genetic counselor will go over your results with you. That way he or she can explain
exactly what the results mean for your future and what they can’t tell you. How long you wait for
the results will depend on what sort of testing you have done. Waiting times can vary from a few
weeks to several months,

Limitations of genetic testing

Genetic testing isn’t 100 percent predictive. Limitations to the predictive ability of genetic
testing include;

Many genetic tests fail to detect all of the mutations that can cause a disease. Cystic fibrosis,
for example, is linked to hundreds of mutations — most of which are rare. Other diseases are
caused by mutations that can occur in one of several genes. So while you may test negative'' by
current methods, you may have another unknown genetic defect that increases your risk of a
particular disease,

A positive? result doesn’t mean you’ll develop a disease. Genetic tests can’t always tell you
with certainty whether you'll develop a disease. They can only tell you that you have a mutation
that’s shown to be associated with the disease. Your probability of developing the disease may be
low or high.

A negative result doesn’t mean you won’t develop a disease. Noninherited®, sporadic™ gene
changes can occur, or you might carry a different, unknown gene that increases your risk. For
example, most cancers result from genetic damage that occurs after birth, such as from smoking or
exposure to UV rays®,

A positive test doesn’t predict severity of the disease. For example, symptoms of cystic
fibrosis range from mild bronchial abnormalities to severe lung, pancreatic’® and intestinal
difficulties, regardless of' results from genetic tests.

Individual genes are only part of the puzzle. Most cancers and common disorders such as
heart disease arise from multiple causes, including interactions among several genes. A discase
that runs in your family may be the result of shared environmental conditions, not genetics,
Factors include diet, smoking and exposure to chemicals, sunlight and other forms of radiation,

Genetic testing can be expensive. Costs range from less than $ 100 to a few thousand dollars.
Your health insurance may not cover®® testing.

Maintaining your health after genetic testing

Learning that you don’t possess a gene mutation that predisposes! you to a disorder can give
you peace of mind. However, this shouldn’t prevent you from maintaining your health through
balanced nutrition,regular exercise and regular health screenings.

A positive test result allows you and your doctor to monitor your health and start treatment
as soon as it’s necessary. It might also allow for you to take certain preventive measures, such as
preventive mastectomy” if you're a woman who has inherited a breast cancer gene. What you do

will depend on what disease you're at risk of. Even if effective prevention and therapy aren’t

5
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available, you can take steps to protect your health,including having regular checkups.

Knowing you’re at increased risk of a genetic disorder can be stressful and could strain? your
relationships with loved ones. If you test positive for a gene mutation, it could have emotional and
financial implications? for your children or your future children. For instance, it could result in
higher insurance rates or you could be denied insurance entirely.

Privacy and genetic testing

Undergoing genetic testing may put you at risk of discrimination®, If your employer or
insurance company knew of your results, would they treat you differently?

Results of your genetic tests are usually kept in your medical records. When you apply for
disability, health or life insurance, the company might want to examine your medical records. In
some cases, your employer might also have access to® your medical records.

Though laws exist to protect your privacy, the field of genetic testing is growing quickly,
which means laws aren’t in place to cover every situation. Consult an attorney”® if you're
concerned about your privacy. '

It’s your decision

Talk with your doctor and your genetic counselor about the risks and benefits of genetic
testing, Consider whether this information will help you,and how you might do things differently
if you have the genetic mutation. Ask questions and be sure you have enough information to make
your decision. Don’t feel pressured by your family or your doctors. The decision to be tested for

-

genetic mutations is yours alone,
Notes to the text

candidate ['keendidit] n. BN BEH , BiRFEME

opt [opt] v ¥ opt out(¥5 of EERDYPERSIN, HuR ;1B i ; B g
refer...to... B|eeres ZEKBI e g refer her to a heart specialist FYh#R.Co iR E 2
counselor ['kaunsala] n. Jifija]

pursue [pa'sjuil v. BHEFBERTH;IER

amniotic [,eemni'atik] fluid FEHEK,FEK

hemophilia [hi:ma'filia] n. A%

cytogenic a. HIMUMEFH
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. enzyme ['enzaim] n. [

. negative ['negetiv] a. BATEM; 7MY, MARHY
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20. mastectomy [mees'tektomi] . FLEIEA

21. strain [strein] v. (fff)'Ei

22. implication [.implikeifon] n. &&,ER

23. discrimination [diskrimi'neifon] n. Bk

24, have access to  #FA ;B

25. attorney [a'te:ni]n. <<E>HIF, (LEFHERES FEOREA

Increase your vocabulary
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Roots: amnio- F &, Ik cyst- ¥, i

Examples: amnion 3£ cystalgia DY
amnionic “EEH) cystitis JEREA
amniote EJEBIY) cystiform FORES, BRE

amniography FEEEEREZ A cystectomy EHIEA
amnioscopy “FEEEKTE cystatrophia % BEZE4E
amniocentesis FJEZEH]A cystelcosis BBt 35

Choose the English terms from the above examples to match the following definitions.

A procedure in which a small sample of amniotic fluid is drawn out of the uterus, which is
then analyzed to detect genetic abnormalities in the fetus. ( )

A thin, tough, membranous sac filled with a serous fluid in which the embryo is suspended.
Inflammation of the urinary bladder. ( )

Surgical removal of a cyst. ( )
Shrinkage of the bladder. ( )

Examination of fetus using an optical instrument that is inserted directly into the amniotic

cavity. ( )

Check your understanding

Write “T” if the statement is true or “F” if it is false.

All newborn babies must be tested for genetic disorders with no exception according to the
state law.

Saliva secreted from the mouth can also be collected for genetic test.

DNA testing is often used to see if certain enzymes or proteins are missing.

If the result of genetic testing is positive, that means you will develop a severe genetic disease

sooner or later.
You cannot take it easy even if the result of genetic testing is negative.

3. To What Extent Are Genetic Variation' and
Personal Health Linked?

Forty years ago, doctors learned why some patients who received the anesthetic?

7



