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- IntmdUCtlon s
- -Clones -
T - Genetically identical molecules, cells, or =
T organisms all derived from a single ¥
g ancestor )
1 -Cloning r
:‘i - The production of identical copies of F
= molecules, cells, or Hbrganism single
D i &



J : .
- Cloning Genes Is a Multistep r
1 Process 1
1 '
| -
,}’ - Technology was developed to clone ‘{\

I segments of DNA molecules, based on |
5 enzymes (restriction endonucleases) i
‘ that recognize and cut DNA at specific {
1 nucleotide sequences I
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} ‘Recombinant DNA Technology E
2 r
1 '
P -
,;’ -Recombinant DNA technology ‘{\

I - Techniques in which DNA fragments are \
§ inked to selt-replicating vectors to create )
i recombinant DNA molecules which are I
\‘{‘ replicated in a host cell ,;’/
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;’7 Kinds of Libraries }f‘:
-1« Genomic Library: Stores a representation of 1=
-] the genome (atf least one copy of a gene -
| present)  §
I « plasmid, bacteriophage, phagemid, \
( e CcoOsmid vectors }
1 « cDNA Library: Stores a representation of the f
1 MRNASs expressed at a certain time or stage r
I by amicroorganism or organism r
| . plosmld boc’rerlophc}ge phogemld .
_'l, osmid vectc % ” \ \ _lr_
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How is a Library Built:
. Restriction Enzyme Mechanisms:

e
B
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Preparation of DNAs to be joined
(a)Staggered cut: leaves “sticky
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Library Built:

IS A

‘How i

X
X
1

X "
. _ \ ;
P d m._.._.._.__|_l.._n|.__.__.__n ._________|_|.__n|..a._._.
m oﬂu / k E ;
& - w— L[ —
o« — YWorT T S / J.._
98 A+ U]+ A s
.m .p Pa m _ ,.._F #_______.I.__...TI_____..%_
O O w..i..n.T.“.sM _..._h ,.,-.
O n | | Ia H,__.I._“.TI.__.M
L
o O ST 0
M A I-_;,..:_r_.._Lsa .m
£ STV HA L
02 e T
A | | M r.__..___I . I._.__.m
VI D ........T“:E, |“|_____.._.__ .___ Fee ...._
N r_nlu O J E ;
0 S e SR
C ST . =
C O —-— . m ,.._EIT..nI._.m
O ol_” n F.__. ,.._m
= 0 D
- e
O 75 M
— O .
w0 2 f
e - — \W\.’\H/M»*&N&W
Y O <
= =
' w.”-”’u\m““



Ligation of DNA cut with a Restriction
I Enzyme I

-, +Staggered “sticky ends” Y
7 LB L \

3
I

o
— ATGTTIEGATCCITTGAC — T
| —TAEAAEL tzi,mcm— AT El‘i'f‘“cm
) ll:hwn ll:hm \
r P..
! ATGTTG GATCCTT CTATG GATCCTA L
TACAACETAG., GAACTG GATACCTAG, GATCCE




fion

]

IC

Ligation of DNA cut with a Resir

Enzyme
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Role of T4 DNA Ligase
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-t *Choosing the Vector T
1
-1

-, +Depends on the size of DNA to be
1 cloned
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' Lis the protein encoded by the DNA \
g going to be expressed in a prokariotic }
1 oreukaryotic cell? ¥
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X «Restriction Enzyme Map ¥
3 &

I . Allows ordering of DNA fragments I
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-:,", Restriction Enzyme Map 1:;:—
»,],' - We can then build maps of linear and 1"\~
;’ circular molecules ‘{
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-t *Selectable Markers: —

—1 .

T Table 44 Some antibiotics commonly used as selective agents 1

*’}, Antibiotic Drescription “"*

” Em;&d]]h LAE,AmP; Inhibits cell wall fﬂm;:;im irmcl:twil-ﬁ by ﬂ-ln:lﬂ.trulne ‘\
ygromycin B (HygB) Eﬂﬂmﬁaﬂmﬂmﬂmn e by o amino acyl site to peptidy %

( Eanamycin (E.m, Kan) Eﬂdﬂmm%t?d mmtni:r:‘mlml:tm&nmh? )

aminoacy te to peptidyl site; inactivated

‘ N (I, Meso) En?inpﬁﬂﬂﬁauhmﬁtmdinhﬂ:ﬂta synthesis; '
Calil o

“ yeia inactivated by a pho ’r

) Steptomycin (5m, 5tr)  Blocks protein initation complex formation and causes )

= misreading during translation; inactivated by a -

J‘I Tetracycline (Tc, Tet) Preﬂﬁtﬂhhding famincscyHRNA o 305 sibosomal 'L

o
= subunit; resistance encodes an inner cell Y=
“ membrane protein that passes the antibiotic out of I'

— the cell and blocks the of the antibiotic
N through the cell wall PR
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-t *Plasmid: a cloning vector or vehicle .
— ¢ 1™
1 { e | st i 1~
o = = 1\

"o oH p A, ey \N

oH Hg AN




Library

1IC

Genom

ing a

Screen







y - : T
¥ «Genomic Library: Bacteriophage A I©
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Allows cloning of 45 kb
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! «YACs:Yeast Artificial C __ A~X.. s
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g HariH] diguation -
.” FISURE 8& Condiudion of o yeanl adificial chiomesane 1TACL & Jmn:: “
’ YA vector inchudes an crigin ofreplicaiion koril, a cantroma (CERY, AN | ‘
tw= takarsares (TELL andulectable markers ¥ ard ¥). Digantion with T e S
BareH1 and Frofl gerermims swo separsin D4 am, sach wih 1 < T T
' flzramic ard and one aelectable marker. & lugs sepmant of ORE ] f.':im-hulm '
g, LF-'h-]:-Ilﬂ"'h:-'i'-:l'n'H'-huanrlll i ligsted fo tha two TEL X o CEN v TEL
\‘ aTra to creste & vemt adificial chromoema. The TAC trarnicrma vant {r..._almh. [T TTT - _!:u F/
calh |prepared by mmoval <f tha cell wal = Frmoipharoplnng, ard selcinklemurher f,_ﬁ,“;'gr markar
i e
~‘. ?H:::fd-l-:hdﬁl X and X dee suraving calh |:||-:-|:||,!:: e -~ E:E-umﬁnhma# r
—( '!




Y T

¥ T
1 *BACs: Bacterial Arfificial Chromosomes -
n -
| -Based on P1 bacteriophage, the F LR

;1 plasmid and the lacZ region of pUC t
I plasmids

|
g -1t's a low copy number plasmid
- Carries 50-300kb fragments

g
v % - .

z~'
A
<4 Y/
\ =
§ ‘{,‘
’\

= =

1 |

.



4




s+Manipulation of BAC has been widely useful method to '
produce genomic DNA fragments for studying gene. “wg.

«In order the to accurately recapitulate the endog

Bacterial Artificial Chromosome
DNA Recombinant 6

. . . . . . £
expression and function in vitro and in vivo

l‘)‘_-k/(: o

pattern of gene expression, it is necessary that all Y
regulatory elements for each gene is observe

+The proper expression of large DNA transgene in
transgenic mammal was shown by their ability to rescue
mutant phenotype after reintroduction into the genome
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Modification Cossette

There are many functional element include: reporter
gene, recombination enzyme, regulatory component, etc.

The use reporter gene can allow the polysistronic
mRNA of target gene which synthesize under the
control of the endogenous regulatory sequences.

Multiple cloning and combined with PCR to recognize
the junction of start codon from endogenous regulatory
and reporter genes.




PCR primer
N

Four PCR reactions, with

Random mutagenesis by
PCR: the Green Fluorescent
Protein

each nucleotide deficient

Y

Low C

Y

Low G

—

— 000000

——X

Mutations

Plate plasmids

() E— l

Clone amplified PCR
products containing
mutations into plasmids

000000

Identify GFP
mutants with

l UV light

«» Wild type
«» Fluorescing mutant

Screen mutants

@ Nonfluorescing mutant



Cassette mutagenesis (semi-

random)
Translation of sequence

\-Arg Glu lle *%& Glu Met' Glu Ala Val Ser Met
T CGA GAA ATCNNE GAG ATGNNE GAA GCG GTT AGC ATG

A CTTTAGI”CTCTACIHCTTCGCCAATC 7

Xhol | ' Sphl




*>Creening ny pnage displiay. create
library of mutant proteins fused to M13
U C1C

Random mutagenesis

= C— ] _~Wild type ~~Promoter

L [ QO (0

| ‘ hGH variants |

N}lﬂﬂf&d COdOﬂS ~Gene lll
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Bindingp helix L Phage display vector
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