Thai J. Genet. 2015, 8(2) : x—xx

6 (= a 6
ﬂsxfﬂ%umaawuqaﬂa ﬂ‘Si&lcl%‘Yl'l\‘lﬂ'l‘SLLW'ﬂ |

Applications of genetic engineering in medicine

AN 8nos’ Suns svInlna ™

Patra Yeetong1, Rachaneekorn Tammachote'*

‘nguIsuRuTmaaTNYEET MATTINGNHMENT AN INGIMENT IWIIINTHNMITNEISY NFUNNY 10330

"Human Genetics Research Group, Department of Botany, Faculty of Science, Chulalongkorn University,

Bangkok 10330, Thailand

*Corresponding author: ratchaneekorn.t@chula.ac.th

unAnga

WHBIAINTIN Wunszuawnsnineldadny
mié'f@LLﬂaamsﬁuqmimaa%@ﬁ%ﬁ@mﬁ@@m 9 il
lamuaudaainedaIns wuqamﬂﬁmﬂmmwwuﬂu
m*swammvxmU‘*ﬁﬁ@ﬁl‘*ﬁaﬂwaLLwiﬁaﬂﬂluﬂaqﬁu LT
goslun 10du wandved uszeUTruznainnans

a o U dld a a d&/ =
39a Lo lwlauNTUIsANTAIWAT L ez a0
CREE uanmnﬁﬂ'@ﬁmﬂ%ﬁuﬁﬁmmmlumsa%"w
LLUUﬁﬂaadlugﬁl’jﬂ@aadLﬁﬂﬁﬂﬂ’lliﬂﬂ’ldﬁuﬁqﬂﬁ&lmad
< & o o o o o A a
mga:rﬁ uaztduruaandAYUaIN IV Eninge 595
Fnmsltvhdesnulse wazlasunsvensululsauns
30 I@ﬂﬁﬁ;mjmmmﬁa%’nmimmaﬁuqnsmﬁﬁ
mm’wma@maﬁugﬂﬁmmuﬁmam mﬁ@]gumoﬁ
ﬂa%gﬁ'uﬂ'ﬂ;iﬁma%’nm LT Iiﬂﬂﬁ@jﬂﬁ%ﬂﬂwiau
FlaNEs uazTaaTIN Y auﬁaﬂaqﬁuﬁmsﬁﬁmsﬁﬂm
AudutintanInnd 2000 nsEnEIlu 36 Ussina
o a o e o o & ' =
mﬂmﬂIuIaﬂmowugmamﬂmmmmuamaimm
A 2 A & v A A o
lunevssidiunan Jslanaduld|dadsdnnug
eansswazilwnealuladdanluniifieas osin
15 ' A & o

wazsnunliaansg deazidudszlomtlunswauwn
Qmmw%%maqﬂsw’mwiavlﬂ

ABSTRACT

Genetic engineering is a process involving
modification of genetic material in different organisms
to have the desired characteristics. Genetic engineering

is an approach to produce several medical substances

that are widely used, such as hormones, vaccines,
antibodies and antibiotics, by improving the efficiency
and lowering the cost. Moreover, genetic engineering
is also used to generate animal models to study
human genetic disease. This technique is also used
in gene therapy, which is approved to treat single-gene
diseases that are severe and have no other means of
treatment, such as immune deficiency, hemophilia and
thalassemia. Up to now, there have been more than
2,000 gene therapy studies in 36 countries. With the
rapid progress of genetic technology in the past
decade, it is highly possible that genetic engineering
will be an important part in diagnosis, prevention and
treatment of various diseases, which will be beneficial

in improving quality of life of people.
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Table 1 Examples of drug generated by genetic engineering

Reagents

Diseases/ conditions

Adenosine deaminase (ADA)
Dornase alfa

Erythropoietin (EPO)

Factor VIII

Factor IX

Follicle-stimulating hormone (FSH)
Glucocerebrosidase

Human growth hormone
Insulin

Interferon beta 1b (Extavia)
Interleukin-2 (IL-2)
Prourokinase

Taxol

t-PA

Tumor necrosis factor

Severe combined immunodeficiency (SCID)
Cystic fibrosis

Anemia

Hemophilia A

Hemophilia B

Infertility in female
Gaucher’s disease

Growth hormone deficiency
Diabetes

Multiple sclerosis

Dancer, immune deficiency
Stroke

Cancer

Blood clots

Certain types of tumor
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Figure 1 Insulin production. (A) In humans, insulin is generated as proinsulin and then modified into mature

insulin. (B) Production by genetic engineering. The A and B chains are produced separately, by cloning into

plasmids, transforming into E. coli, inducing for synthesis and purification, and then the two chains are

combined to generate mature insulin.
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Figure 2 Monoclonal antibody production. Monoclonal antibodies are produced from hybridoma, which are

myeloma cells fused with [-cells isolated from spleen of immunized animals. Single cell selection and

expansion are performed prior to antibody harvesting and analysis for antigen-specific antibodies.
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Figure 3 DNA vaccine production. The process begins with identification of peptide motifs that are optimal

immunogenic and activates strong host immune response. The cDNA sequences that encode the motifs are

then generated and inserted into plasmid expression vectors. The plasmids are transformed into E. coli for

propagation. The purified plasmids are later used as DNA vaccine.
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Figure 4 Gene therapy process. Gene therapy can be administered into the body by either direct gene

transfer (left) or indirect gene transfer (right), using viral or non-viral vectors.
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