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1 Small, circular DNA molecules called plasmids are
removed from bacterial cells. These plasmids serve as
vectors—molecules which will carry genes of interest.

Bacterial This plasmid includes antibiotic -'\
chromosome - agene ble 1
for blue: (LacZ), and within the = |
, amultiple doning site " N -
(also known as a polylinker)
containing various restriction
/ __________ Plasmid
I ——— Antibiotic resistance genes
Plasmids / LacZ gene (blue color) Cell containing
P a3 -Multiple cloning site (MCS) geneof interest
—— Restriction sites ] [
( B p 2 DNA containing the gene
& \ of interest is also taken
i e X fromits cell.
Restncuon enzyme ( Restncuon e
—-\,.‘ Geneof &
{ ) interest 2
Sticky ends Restriction enzyme
\ recognition sequence
3 Arestriction enzyme (also called a restriction
endonuclease) recognizes its

—a short sequence

restriction site
DNA cleavage about 4-8 base pairs long.

4 It breaks apart the DNA,

leaving overhangs called sticky ends. 7 Restriction fragment
The rlesmplmon & cuts open the ) /\ Treg
circular plasmi same enzyme cuts out en bondi
the gene of interest from its DNA molecule, Hydn?g ng
"
5 The sticky ends of the restriction {
ments attach to each othér ‘
se pairing, forming weak
no%en bonds. The genes of i lnterest
et included into some of the plasmids, Fragment insertion
rming recombinant plasmids.
Other plasmids close right back up,
remaining unchanged. DNA ligase
Phosphodiesser bonds
)
Unchanged §9 54 6 DNA ligase makes the bond
Recombinant plasmids ——~ ~Plasmids A "A permanent by attaching
) » nucleotides to each other
2 ) /-\ with phosphodiester bonds.
DNA ligation
Transformed bacteria
Untransformed X\
bacteria ’ 7 The plasmids are mixed with the

bacteria. Some of them take u e(f
the plasmids in a process call
transformation.

8 Plasmids with an uninterrupted La
turn their bacteria blue. In the recombinant - X
plasmlds, theinserted gene interrupts the Surviving bacteria
Z gene, and the bacteria remain their L
onglnal color. Bacteria which did not take up )
any plasmids also remain uncolored.

Recombinant plasmid
| Antibiotic resistance genes—
| Interrupted LacZ gene,.

|Gene of interest \ &

Dead bacteria

9 Antibiotics are added.
Because the plasmid
contains the genes for
antibiotic resistance,
only bacteria which ‘took

— up the plasmid survive.

resistance genes

10 The bacteria can then be sorted Plasmid containing
color, isolating the bacteria geneof i
ayhlch took upggplasmld o I‘mm

. containing the gene of interest.

11 The uncolored bacteria
can then be allowed to
reproduce.
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Bactena containin Bacteria contaming

unchanged plasmids recombinant plasmids )
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A Major classes of glycan
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