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S0a )® d  @5)gg> Soq0® ep)6®© © 68 . @®® © )o® fi)a  si®csSa5 ®c5 

® e  d )®  §>od@a56£ ©q^S)© (Genetic Engineering) @®©ctf 

g©C3o®C35S® d )®  © )© £0 )a (Recombinant D NA Technology) ®©C3 

©s^a5®0. ® 0®  @®d©®)C5®«!o®d <§§©® oq®® ©s5®a$a$ ®®o8.

©@®a5® 8©a5®a5 gd®®®d£ ®@® DNA @£®©8oa$®®e5 £6sSa$0 
©£®a® cp®6 ©® S o  @c$®«o o6®o6)@©a5 o6®o6)©0 ®®a5 ©6 
®©80 8©ca epa)i£rf©© o©a5Q) ©S8 . ©®®s5® DNA ep̂g ©cd) ®®®d 
ea© f>®) 06©© ©d® 60) ®©ad ©6 ®S®a5 o6®d)®q ©<£©)£ cro© 
@©8 .

1.3. @ @ d © C D ) S 5 @ i i o ® d ^  © ) S © )  © a >  o & c f e g r o d ® ©  @ ®

@®d© oO© ©®5 ®®e©©§s5 DNA §>©) o®g®©a5 6©xaS©© 

®0a5 ©6 ®cd ©s©8. ®@® DNAepgg ®© Qi& d)® g®4® c3oS66d 
6s )C3@© ©© @®d© ®©)6q>62 ©)c©£9© (Bioinformatics) @® ®(©a5 

®(g®)®©® 0®c&i© ©sSe8®aa5@©s5 ©©) @©d ©6 ©sS® Sc,@©Q.



D® mo) ©o5 d)© o®g@©e5 0©xs Sea ©a© 5)aSa5 ©)©© 

(Vectors) ©®£© DNA epgg©@0 ©<1© ©0 cf©®25 S6ca)0. SS oOoxaO 

@055 @©o©caO 6)£Q ©6 ©cd ®£©0 . ©© SSto) t?©  ̂ ®© d)©ca ©® 
SScaxsd DNA ep£g©0 S)£Q S® Se, 0 ©© ©g5S©ca S o £0® epxS®© 
@0X3©. @®S£ ©£© ©0®0 o© ©5©d®&) ©@0 ep©02s DNA epgg 
@m)Od §>o» ©£0 g®)̂ ocaoO c$«)®C3 ©5® obo®&))a5®E>© ©CD) 
0 ©gca. © ©(£©) @©b ffi® 0£2TM3£C3) SSS ©£3X3) ©o5 ©o)§®©bo 

0)® g©@C3)© ( Polymerase Chain Reaction or PC’R) ©® ©)0@&xa 
©)S© ©©G (7 ©© Osoca). 6©®S® @o)§®©b© o® g©@©)© ®<©a5 
d)© ©©5 DNA ©®5 ©©>Od ©£0®SS @©>6© ©©s$ mb ©© ©eSG.

S©a6£© d)©c3 8© 0) ep£© d©)©c3 ©aS ©d® epgSg©©© ®)
©®6)a5a) ©®)Ccgd£ ©o)) ©aS®0 ©coSb© o)o©b ©® 0££X5£C3) ©8s5
©oxaxsjd ep© go5®® DNA ©d® epajSi©©© Sca0©® ©xao&xa 
( DNA Sequencing ) @ca)Offl£©ffi0 <e£>©b&K3© ©(£©) 8 ©© bzoca
a©s5ffl). ©ob § § d  o©  ©coSbri ox>©b ca© S^xc^caS ©£©£©) @®®
®©<cg ©0X3) ©aS® o <£©) ©®)©q)(e5 ©23X5)©®a5 Sg® ©ag®. ©®©aS
ooSbeo obc&sgrocS®© @® § ©oao© q>ec ©£ ®£©C3.

otmo dwMi 
DNA er̂g m»tOo

•069
0«Gc>
t«a

SO©®gOQa)©90
<p6»a© <$*®c ©• tj6 aad c£a>»i( 
ffo©©) «>0o noxrod 
(Exponential Ampliation) 6o*»

Oodod©© e®$a> ©90

eoorf 4 a aood « a aood i h a 6©cw? at a a" ©Oort AA tOuaxa©

6«ocs 7 @D)®®9&© <y@ g©@cs)© 
(Polymerase Chain Reaction or PCR) eassmStf



ACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATCTGACTCCTGAGGAG
AAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGT
ATCAAGGTTACAAGACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGAAGACTCTTGGGTTT
CTGATAGGCACTGACTCTCTCTGCCTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTCTACCCTTGGAC
CCAGAGGTTCTTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTC
ATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACA
CTGAGTGAGCTGCACTGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGGTGAGTCTATGGGACGCTTGATG
TTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGGAAGGGGATAAGTAACAGGGTACAGTTTAGAA
TGGGAAACAGACGAATGATTGCATCAGTGTGGAAGTCTCAGGATCGTTTTAGTTTCTTTTATTTGCTGTTCATA
ACAATTGTTTTCTTTTGTTTAATTCTTGCTTTCTTTTTTTTTCTTCTCCGCAATTTTTACTATTATACTTAATG
CCTTAACATTGTGTATAACAAAAGGAAATATCTCTGAGATACATTAAGTAACTTAAAAAAAAACTTTACACAGT
CTGCCTAGTACATTACTATTTGGAATATATGTGTGCTTATTTGCATATTCATAATCTCCCTACTTTATTTTCTT
TTATTTTTAATTGATACATAATCATTAIACATATTTATGGGTTAAAGTGTAATGTTTTAATATGTGTACACATA
TTGACCAAATCAGGGTAATTTTGCATTTGTAATTTTAAAAAATGCTTTCTTCTTTTAATATACTTTTTTGT7TA
TCTTATTTCTAATACTTTCCCTAATCTCTTTCTTTCAGGGCAATAATGATACAATGTATCATGCCTCTTTGCAC
CATTCTAAAGAATAACAGTGATAATTTCTGGGTTAAGGCAATAGCAA7ATCTCTGCATATAAATATTTCTGCAT
ATAAATTGTAACTGATGTAAGAGGTTTCATATTGCTAATAGCAGCTACAATCCAGCTACCATTCTGCTTTTATT
TTATGGTTGGGATAAGGCTGGATTATTCTGAGTCCAAGCTAGGCCCTTTTGCTAATCATGTTCATACCTCTTAT
CTTCCTCCCACAGCTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAAAGAATTCACCCCAC
CAGTGCAGGCTGCCTATCAGAAAGTGGTGGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCACTAAGCTCGC
TTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGA
AGGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTATTTTCATTGC

62003 8 ©®0 OcQ6@c£ epe© ©@®xs<3©)Sa5 @g53a@d g©)©

Co domes 0© SO) ©@©)Sa5 ©g53©cs es<£®) O© d)©@d ©6© cod® 
epe}0g©O@. @®o DNA ©d® epg©g@©@ S©3@® ©jo®®)© ®©eS 
©Sks©© eps©. A, G, C a© T  cs® epo® 6  ©@a$ epsSSd. q>©sSa$, 

©0@O)Sa5 ©© ©©@s5 £3© ©d® 0§@©®a5 £<©@©. ©d® 1606 © 

C©©) epc© ( DNA © ©d® ©S© ©o)§Sgc5©c35O0 a 2© S©a)©
©§£ ©rf £)®CS© O®®)© ep©2S®C3 ©5® ©2§s5). csS© ®6© eps<£ cpc©

73 ©ffi ©d®cs A § SO o)®)©2s SO) ©@©)S© @g$3©© ©£@c© ep©6 
O® ©d®cs G g©@®)© S©)© § SO) ©@©)S© @g53©© ©s£ q«©<;© 

©cOS @@©© ©S© 6©© ©©©)© (Sickle Anemia) epc© S© ©cm. 
@®ca http:/Avww.ncbi.nlm.nih.gov/nuccore/NC 0 0 0 0 11.10  @©S 

ep©S@cs© ©O) ©sS<$.



1.4. BBQ  ©©d©CD)c@^o ep)£S»0

©©dOcD)C5®«0G3 S©cD § Co @o>0d  ©Osd epQzscaaxs esc ©cSQ. 

S S Q  s o ) c 5  o ©  @ © § )  e p © © © @  © o ) 0  ® 0 © d  e p o x i e d  © 5 © o 6 0 3  £ £ ©  

®o msecs. ®§)d oocd crfO) eps© ©53©6«oc> erg© Sd©5 SO® 

®to56) ©sS® ©5)0 ®©z® Cf)m)6®d @@dS©)B@^)o ©)S©)Od @d6c® 

© s S ®  o s x § © 6 a )  Cf£®.

• B§£ SO @®d©O)S®0iKa (Microbial Biotechnology)
• @@©̂ 3 @®d©o>e5@£QC3 (Medical Biotechnology)
• o j@0)5®o  ®®d©0)0@&K3 (Agricultural Biotechnology)

■ ©)© ®®dO©K3®fi3C3 (Plant Biotechnology)
. ed© @®d©©)D@&)C3 (Animal Biotechnology)

• o>5<35m ®@d©©)D®<gQC3 / @®d©©X3®o (Environemental
Biotechnology / Bioremediation)

<g>£5 ®o)0d ©@£ <s® ©d ©d o jo s &xo Sg5)«;© @©a> @©o® cc>s>5«o 

o©o© S)oSd) ©5® c?@dd@) ®o®5.


