BACHBLOR WITH I}TOTBCHNOLOGY AS MAJOR
Atl'scmester
BTG 42233: RECOMBINANT DNA TECHNOLOGY
CREDITS: THEOIi.Y - 4, PRACTICAL - 2
MAXIMUM MARKS: 100, MINIMUM MARKS: 36

Objeclive: Through this course, students Will learn about the dffirent lools used in
reconrbinant DNA technolog,, and its applicat,ions.

Expecled Leurning Outcomes: At the end of the course students should be able to,’

[. wuse diffbrenl enz.ymesfor cloning, moclificatiott ancl aruplification o.f DNA.

2. Sclect nnd u,se the :;uituble vcc'tor./br c'loning untl ,vcreening o/ Irr.tnsfbrtltanls.

3. Expres,s recombincrnt protain,s crncl puri.fl, Ihcnt,

4. Make cDNA librarlt, edit ond target different genes.

THEORY (4 CRBDITS: 60 HOURS)

UNI'f i I5llours
Introductiorr to Recornbinant DNA technology, tools ol'recornbinant DNA teclrnology:
Restriction enclonucleases (types, nomenclature, cleavage pattern-blunt and cohesive end
c.utters), DNA polymerases (pol I, I(lenow fragrnent, Taq), DNA ligases, I<inases,
pliosphatases, nucleotidyl transferase, exonncleases, reverse transcriptase. Use of linker and
adapters, hornopolymer tailing.

Urtit 1l I51-lours
Plasrnid vectors- general featLrres. Features Of pBR322 and ptJC. Bacteriophage vectors:
insertior-r and replacernent, MI3, oosmic'ls, phagernids, YAC arrd BAC. Basic clorring
ru,ethodology in plasniid vectors: Vector and inserl preparation, ligation, cornpetent cells,
transformation (heat-shocl< and electroporation) screening of recombinants (antibiotic
resistance and blue-white screening). Preparatiou of probe - radioactive arrd non radioactive
labeling. Sequence based screening (colony, hybridization, PCR)

UNIT I 15 Hours
Recombinant protein expression iri lieterologolrs systems: expression in E.coli (inducible
promoter system), yeast, insect and rnammalian systenrs. Recombiuant protein pr-rrification
using tags (liis, GST, Irlag, HA). Reporter genes (h-rcilerase, CAT. GItrP, GUS) arrd their

applications. In vitro transcription and translation and its applications.

Linit 1V I5l-lours



Genonlic and cDNA library constructiou, screcning Of libraries. Gene knclcl< clowns:
antisense RNA teclinology ancl RNA interference. Gene knock out by Cre-Loxp systenl.
Gene editing by cRISPR-CAS systern. Gene targeting: Site directecl mutagenesis (single
primer extension’ doLrble primer extension, PCR basecl mutagenesis). Protein engineering fbr
increased thermal stability, activity, shelf life.
PRACTICALS (2 CRBDIT: 60 HouRS) Maximum Martrs: 50, Minimum Martrs: Ig

. DNA/plasrnid isolation fl'orn bacteriallplartlany other celr.

. Preparation of competent cells.

. Restriction digestion of DNA.
‘ransformation | o moetent cells by heat shocl<.
. East, ('fA) Clonirrg.

Blue-wliite screening

. Agarose gel electrophoresis.
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Edr.rcatiorial tollr to cliffererrt |abs/institutes.

Suggested Readings:
I' Molecular Biotechnology: Principles and Applications of Recombinant DNA by
Bernard R. Glick, Cheryl L. pattern, aogy press.
2' Gerre Cloning and DNA Analysis: An Introduction by Brorvn TA Wiley-Blacltwell
3 Principles of Cene Manipulation ancl Genomics by Primrose SB, T'wyrnan R apcl olcl
B Wiley- Blacl<well,
4' Gene Clorring and Maniprrlation try Christopher Howe, Cambriclge University press

5. Analysis of Genes and Genomes by Reece J Richarc.|, wiley-Blacl<well



