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The lecture of November 22" 2021 is about to begin....
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0 — Summary of the previous lesson

1 - Subcloning NRG1-11I-B3 from pCR-Blunt II-TOPO into the
expression vector peEGFP-C3

2 - Subcloning NRG1-IlI-B3 from pCR-Blunt [I-TOPO or pEGFP-
C3 into the expression vector pCMV-Tag4



5" -CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3'

5" -CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3"
3" -GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5'

Primer sense: 5’ -AAGCTT -3’
Primer antisense: 5’ -CTGCAGGCATGCCATG-3’

5’ -AAGCTT ACCATGTGCATCTAGCTCCATGGCATGCCTGCAG-3’
3’ -TTCGAA TGGTACACGTAGATCGAGGTACCGTACGGACGTC-5'

HindIII Primer senso

-aagcttggagetgagccgatggagatttaticcccagacatgtetgaggtagetgecgegagetoctocageccectecactecagetgagtgeag
ccccatctetigatggecticcggoageggagegaacatataccagacacccacacagaagatgagagaageectggactectgggectggcggtgecctgetgigtgtgcctggaagetgage
gcctgagaggptgtetcaactoccgagaagatetgeatigttcocatictgpetigectagtcagectetgoctetgeattgetggoctgaagtpggtatttgtggacaagatattigaatacgactc
tcctacccaccttgaccectgegegettaggocaggacectgtgatttictetggatecaactgetgocccagecatttiggtateatetgagecatacacticacctgtctectaaggetecagtetgaa
gctgeggectecatgttacagtacaaggtgaccatgetgetgtggoctetgaaccttcageagtaccgacccggaagaaccggetgtctgettttocteoctttcactctactgeaccgeocticectt
ctoccagetcggaccoctgagegtgagaacaccocaagicaggaacicagocacaaacaacagaaactaaccigeaaacigetectaaactttccacatcgacateccacgactgggaccageeat

ctcataaagtgcgeggagaagpgagaaaacttictgtgtgaatggggecgagtgcticacggtgaaggacctgtcaaaccegtcaagatactigtgecaagtgcccaaatgagtttactggtgat

cgttgccaaaactacgtaatggccagetictacagtacgtoca ctc_ctgcag

Primer antisenso iﬁtl
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INSERT cloned in SENSE orientation

5" -ATGCGTACCTTTAACTCGTAG-3’
3" -TACGCATGGAAATTGAGCATC-5'

ATG STOP

Is NRG1 cloned sense or antisense with

P

> e ailile: "
in pCR-Blunt II-TOPO ve

ctor?
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INSERT cloned in ANTISENSE orientation

5" -CTACGAGTTAAAGGTACGCAT-3’
3" -GATGCTGAATTTCCATGCGTA-5'’

STOP ATG
- (D\ - > E?_—j c.o\ - >
—BRE8GESE E_E-5-353% 23205k % XZT:3SE
|5P6 2538385848 @&‘ﬁ%é%%% T7 I |5P6 25383585848 \élé@%é%%% T7 |
/ /
® % ® S
< pCR -Blunt II- 5 s pCR -Blunt II- )
e TOPO"  H B TOPO®  E
=t 5. = 5.
3.5 kb

3.5 kb




200bp 100bp SENSE

ORIENTATION

3" -TACGCATGGAAATTGAGCATC-5"

m 5/ -ATGCGTACCTTTAACTCGTAG-3’ |

SENSE : NNNNNNATGCGTACCTTTAACTCGTAGNNNNNN

ANTISENSE: NNNNNNCTACGAGTTAAAGGTACGCATNNNNNN

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21
P Err e

Subjct Sense : 201 ATGCGTACCTTTAACTCGTAG 221

Query: 1 ATGCGTACCTTTAACTCGTAG 21

EErrrr e
Subjct Antisense: 121 ATGCGTACCTTTAACTCGTAG 101

ATG STOP

o\ €

Only for teaching purposes - not for reproduction or sale



200bp 100bp

ANTISENSE
ORIENTATION

m 5’ -CTACGAGTTAAAGGTACGCAT-3'
3’ -GATGCTGAATTTCCATGCGTA-5' w

SENSE : NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21
P Err e

Subjct Sense: 221 ATGCGTACCTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

EErrrr e
Subjct Antisense: 101 ATGCGTACCTTTAACTCGTAG 121

STOP ATG

anisense

e

7))
o
(o))
Nsi
Hind 1l
Asp718 1
Kpn |
Ecl36 11
Sac
BamH |
Spel
EcoR 1
//ECORl
Pstl
EcoRV
Not |
Xho |
Nsi |
Xbal
Dra 1l
Apal
-
~J

Only for teaching purposes - not for reproduction or sale
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1 - Subcloning NRG1-11I-B3 from pCR-Blunt II-TOPO into the
expression vector peEGFP-C1, 2 or 3
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pCR*-Blunt II-
TOPO*
3.5kb

Ui fweuen

Zeocin

pCR-bluntll-TOPO-NRG1f3
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1- Subclonmg NRGl 1E [33
- from pCR Blunt II-TOPO into pEGFP C

> t@ m"”
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Ecodl Il (597)
Agel (501)

Eco0109 | EGFP
(3850) poly A
PEGFP-C BsiG | (1323
47 kb Sv40 sra i)
Kan'/ poly A MCS
Neo" fl (1328-1413)

SV40 ori ori

Miu | (1638)
Dra lll 1889)

Stu |
(2573)

pEGFP-C




both ¢/d and g/h were cloned antisense

Ecod7 Il (597
Agel 601

PCMV IE

HSVTK
poly A EGFP

pEGFP-C

4.7 kb SV40
poly A

1

Eco01091
(3850)

BsrG 1 (1323)

v

SVa0 ori

pCR’-Blunt II-
TOPO*
3.5 kb

Miu| 1633)
Dralll (1868)

U fweue

Stu |
(2573)

ATG STOP

pCR-bluntll-TOPO-NRG1f3

egrp 150 1340 1350 136. 1370 aal 1380 STOPs
—_— - - . - . L]
TAC AAG TAC TCA GAT CTC GAG CTC AAG CTT CGA ATT CTG CAG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGA TCA
Scal  Bglll  Xpol S::\cl Hind Nl EcoR1 Pstl  Sall  Kpnl Apal \ BamH| Xhal* Bel1*
EcN36 11 Accl Aspngl Bsp1201 Xmal

Sacll Smal
To transfer the insert (cDNA coding NRG1I1I33) from the vector pCR-blunt Il TOPO into the new
vector pEGFP-C you have to digest both vectors:
1- with the restriction enzyme that cuts on the upstream primer (/= 0);
2- with the restriction enzyme that cuts on the downstream primer (zreen).



: Site
Site Enzyme 1

Enzyme 2

pCR-bluntll-TOPO-NRG133
(~4500 bp)

l Digestion with enzyme 1



Site 1

Site 1

Site 2
pCR-bluntll-TOPO-NRG13
(~4500 bp)
l | Digestion with enzyme 1
Site 2 Site 1

~4500 bp

l Il Digestion with enzyme 2



Site 1

Site 2
pCR-quntII-TOPO-NRGlB3
(~4500 bp)
| Digestion with enzyme 1
: ite 2 :
SlteI 1 Sltle ~4500 bp Slte| 1
| | |
Il Digestion with enzyme 2, run on agarose gel
Site 2 Site 1
| Vector |
| | 3500 bp
Site 1 Site 2

| == Insert: NRG1PB3 eluted from the gel ~1000 bp




Site 2
PEGFP-C

s (~4700 bp)

Digestion wth enzyme 1



Site 2
PEGFP-C

Site 1 (~4700 bp)

| Digestion with enzyme 1

Site 1 Site 2 Site 1
| | |

Il Digestion with enzyme 2, run on agarose



Site 2

PEGFP-C
Site 1 (~4700 bp)
Digestion with enzyme 1
Sitel Site?2 Site 1
| | |
Digestion with enzyme 2, run on agarose
Site 2 Site 1

Vector pEGFP-C eluted from the gel (Y4700 b
site 1 | Site 2 P y gel { P)

| |
L=  ~50-100 bp



pCR-Blunt lI-TOPO & pEGFP-C
cut with the enzyme 1 and enzyme 2

pCR-Bluntll-TOPO

&
&' pPCR-bluntll-TOPO-NRG 1[33
G
-
Site 1
PEGFP-C

Site 1




| digestion

pCR-Bluntll-TOPO-NRG1-111-83 (2,5 pg/ul) pl ->20 pg

buffer 10x (which?) ul -> 1x

Enzyme | (which?) ul -> 1u/pg

BSA 10x (1 pg/ul) ul > 1x (0,1 pg/ul)
H20

total 50 ul

pEGFP-C (1, 5 ug/ul) ul ->5 pg

buffer 10x (which?) pl -> 1x

Enzyme | (which?) ul -> 1u/pg

BSA 10x (1 pg/ul) ul > 1x (0,1 pg/ul)
H20

total 50 ul



- after digestion with the first enzyme, verify that
digestion is complete by running 5 pl on agarose gel

- purify DNA by loading it on a column
- elute purified DNA in 50ul water

- proceed with the second digestion



Il digestion

pCR-Bluntll-TOPO-NRG1-1lI-B3 il (how many ul?)

(already digested with enzyme |)

buffer 10x (which?) pl -> 1x

Enzyme Il (which?) ul -> 1u/pg

BSA 10x (1 pg/ul) ul ->1x (0,1 pg/ul)
H20

total ul (how many ui?)
PEGFP-C ul (how many ui?)

(already digested with enzyme |)

buffer 10x (which?) pl -> 1x

enzyme Il (which?) pl -> 1u/pg

BSA 10x (1 pg/ul) pl ->1x (0,1 pg/ul)
H20

total ul (how many ui?)



- after digestion with the second enzyme, verify that
digestion is complete by running 5 pul on agarose gel

- run the digestion on an agarose gel and purify the insert
and the vector for the following ligase reaction



If the two enzymes cut DNA in the same buffer,
you can digest DNA with both enzymes together



Single digestion (enzime | + enzime 1)

pCR-Bluntll-TOPO-NRG1-11I-83 (2,5 pg/ul) pl ->20 ug

buffer 10x (which?) pl -> 1x

Enzyme | (which?) ul -> 1u/ug
Enzyme Il (which?) ul -> 1u/ug

BSA 10x (1 pg/ul) ul ->1x (0,1 pg/ul)
H20

total 50 ul

Use about 1 unit (u) enzyme/ug DNA

pEGFP-C (1,5 pg/ul) pl ->5 pg

buffer 10x (which?) ul -> 1x

Enzyme | (which?) ul -> 1u/pg
Enzyme Il (which?) ul -> 1u/pg

BSA 10x (1 pg/ul) ul ->1x (0,1 pg/ul)
H20

total 50 ul



Site 1 Site 2
| || Insert: NRG1£3 (~1000 bp)

Site 2 + Site 1
—I

vector: pEGFP-C (~4700 bp)

LIGASE



Site 1 Site 2
| || insert: NRG1[(3 (~1000 bp)

Site 2 + Site 1
—l

vector: pEGFP-C3 (~4700 bp)

l LIGASE

Site 2
Site 1

pEGFP-C-NRG1f3
(~5700 bp)




| Exercise:

* identify the buffers to digest with enzyme 1 and enzyme 2 the vector
with the insert (pCR-bluntll-TOPO) and the vector for the following
subcloning (pEGFP-C)

As we do in the in notebook in the lab, write the protocol for all
necessary passages to digest the vector with the insert (pCR-bluntll-
TOPO) and the vector for the following subcloning (pEGFP-C3):

* first digestion (write all ingredients of the first reaction)
* purification of the DNA?
» second digestion (write all ingredients of the second reaction)

OR

* first & second digestion together (write all ingredients of the reaction)



2 - Subcloning NRG1-II1-B3 from pCR-Blunt II-TOPO or pEGFP-C
into the expression vector pCMV-Tag4



Only for teaching purposes - not for reproduction or sale

Miu | 1638)
Dra lll 1858)

Stul
Q [2573)

oUC ori: — P CMV
MCS
FLAG
T pA pCMV-Tag 4 rSV40 pA
4.3 kb
| I |
|
\ f1 ori
neo/kan x_: P bla

“P Sv40



SUC ori; — P CMV

MCS
FLAG

-SV40 pA

TK pA pCMV-Tag 4

4.3 kb

1 ori
neo/kan- i

-P 5V40



PCR’-Blunt II-
TOPO'
3.5kb

uo ond
Ui fweuen

Nhe | 532)
— EcodT I 537)
Agel 501)

Miu 1638)
Dra lll 1858

Stu |
[2573)

pUC ori- — P CMV

MCS
FLAG

TK pA -SV40 pA

pCMV-Tag 4
4.3 kb

f1 ori
neo/kan - -

‘P SV40



POTS

GTA
E2 o 1 = = _
:EE:QGEE%D D%-%:E:g;‘
235333838 §xE882883
= PCR*-Blunt II- B
g TOoPO" B
3.5kb
Zeocin
Nhe | (532
— Ecod7 Il (537)
Age | (501)
EcoD1091
0~ pCMV-TOg 4
BsrG | (1323
~ mes 43 kb
[1328-1413)
Miu 11638
Dra lll (1858)
Stul
[2573)
ATG STOP
ggpp 130 1340 17
L

1380

1370

1380 1380 ST%Ps
TAC AAG TAC TCA GAT C'-I'C GAG C{C AA(.S CTT CGA ATT E‘.TG CAGTCG AE‘.G GTA CCG CG(-S GCC CGG GAT CCA CCG GAT CTA GAT AAC TGATCA
Scal Bglll  Xhol

Sacl Hind Il EcoR1 Pstl  Sall Kpnl Apal \ BamH| Xbal*
R Acc| AspT8l \ Bsp1201 Xmal
Sacll Smal

Bell*



pCMV-Tag 4A P

MCS
FLAG

TK pA pCMV-Tag 4 >V40 pA

4.3 kb

1 ori

“P bla
“P SV40

neo/kan"

pCMV-Tag 4 Multiple Cloning Site Region
(sequence shown 620-839)

Sac | BstX | Sac Not |
T3 promoter \

| | |
A ATT AAC CCT CAC TAA AGG GAA CAA AAG CTG GAG CTC CAC CGC GGT GGC GGC CGC TCT A...

?rﬂ EliamH | Ts‘rl TCOR | ElcoR \ |-||ind 1 /ﬁl\cc I/Sal |
...GC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC* *

FLAG tag

'D Y K D D D D K
...CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG GGCCCGGTACCT...

STOP

Xho |
|

T7 promoter

.. . TAATTAATTAAGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGTGAGTCGTATTA
I

MULTIPLE STOP CODONS

*In pCMV-Tag 4A, no bases inserted; in pCMV-Tag 4B, A inserted; in pCMV-Tag 4C, AA inserted



pCMV-Tag 4B

MCS
FLAG

TK pA pCMV-Tag 4 >V40 pA

4.3 kb

1 ori

“P bla
“P SV40

neo/kan"

pCMV-Tag 4 Multiple Cloning Site Region
(sequence shown 620-839)

Sac | BstX | Sac Not |
T3 promoter \

| | |
A ATT AAC CCT CAC TAA AGG GAA CAA AAG CTG GAG CTC CAC CGC GGT GGC GGC CGC TCT A...

?rﬂ EliamH | Ts‘rl TCOR | ElcoR \ |-||ind 1 /ﬁl\cc I/Sal |
..GC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC* A

FLAG tag

'D Y K D D D D K
..CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG GGCCCGGTACCT...

STOP

Xho |
|

T7 promoter

. . TAATTAATTAAGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGTGAGTCGTATTA
I

MULTIPLE STOP CODONS

*In pCMV-Tag 4A, no bases inserted; in pCMV-Tag 4B, A inserted; in pCMV-Tag 4C, AA inserted



pCMV-Tag 4C P

MCS
FLAG

TK pA pCMV-Tag 4 >V40 pA

4.3 kb

1 ori

“P bla
“P SV40

neo/kan"

pCMV-Tag 4 Multiple Cloning Site Region
(sequence shown 620-839)

Sac | BstX | Sac Not |
T3 promoter \

| | |
A ATT AAC CCT CAC TAA AGG GAA CAA AAG CTG GAG CTC CAC CGC GGT GGC GGC CGC TCT A...

?rﬂ EliamH | Ts‘rl TCOR | ElcoR \ |-||ind 1 /ﬁl\cc I/Sal |
..GC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC* AA

FLAG tag

'D Y K D D D D K
..CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG GGCCCGGTACCT...

STOP

Xho |
|

T7 promoter

. . TAATTAATTAAGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGTGAGTCGTATTA
I

MULTIPLE STOP CODONS

*In pCMV-Tag 4A, no bases inserted; in pCMV-Tag 4B, A inserted; in pCMV-Tag 4C, AA inserted



EGFP 1330 1340 1350 1360 1370 1380 1390 STOPs

—_— e * . . . . .
TAC AAG TAC TCA GAT CTC GAG CTC AA= rTT CGA ATT AG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AACTGATCA
Scal Bglll  Xhol S\ Hind 1l EcoR1 Sall  Kpnl Apal \ BamH| Xba I* Bel I*
Eon36 i Accl Aspl81 \ Bsp1201 Xmal
Sac |l smal  MCS of pEGFP-C

SaclHindlll  sense primer  Eyample of NRG111IB3 cloned in pEGFP-C

Ecn3e

_EGFPScal  Bglll Xhol\ v v
TAC AAG TAC TCA GAT CTC GAG CTC 2agctiggaggtgagecgatggagatttaticcccagacatgtetgaggtagetggegggaggtectecageeccticeacteagetgagtgeag

ccccatctetigatggecttccggoagegegaggaacatataccagacacccacacagaagatgagagaageectggactoctgggectgeeggtgeccigeigigigtgoctggaagetgage
gectgagagggetgtectcaactecgagaagatetgeattgttcecatictggetigectagtcagectetgectetgeattgetggectgaagtggptatttgtgpacaagatatitgaatacgacte
toctacccacctigaccetgggegettaggccaggaccetgtgatttctetggatecaactgetgecccagecatittggtateatetgaggcatacacticacctgtctetaaggctecagtectgaa
gctggeectcatgttacagtacaaggtgaccatgetgetgtggectctgaaccticageagtaccgaccoggaagaaccggetgtetgettttcctecctttcactectactgeaccgeoettcoctt
ctccagetcggaccoctgaggtgagaacacccaagtcaggaactcagocacaaacaacagaaactaacctgeaaactgetectaaactttccacatcgacatecacgactgggaccagecat
ctcataaagtgcgcggagaaggagaaaacttictgtgtgaatgggppcgagtgcticacggtgaaggacctgtcaaacccgtcaagatactigtgeaagtgeccaaatgagtitactggtgat
cgttgccaaaactacgtaatggecageticta Cag'tacg’tccactt:_ctgcag TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGA TCA

* * Sall  Kpnl Apal \ BamH| Xba I* Bel I*
Accl Aspli8l Bsp1201 Xmall
. . Sacll Smal
antisense primer  Pstl
Sac RBetX | Soc Not [ Bam 4 EcoR EcoR V nd Acc 1/5a ¥ho FLAG fag
e ' r o iy 3 ) | el ] ™ Y KDDDOD K
GAG CTC CAC CGC GGT GGC GGC CGC TCT AGC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG
STOP
MCS of pCMV-Tag4 f

* A AA



pCMV-Tag 4A Multiple Cloning Site Region
(sequence shown 620-839)

ATT AAC
GGC CGC
AAG CTT
AAG TAG
CAA TTC

CCT
TCT
ATC
GGC
GCC

CAC
AGC
GAT
CCG
CTA

TAA AGG
CCG GGC
ACC GTC
GTA CCT
TAG TGA

GAA CAA AAG CTG
GGA TCC CCC GGG
GAC*CTC GAG GAT TAC AAG GAT GAC GAC GAT
TAA TTA ATT AAG GTA CCA GGT AAG TGT ACC

GTC GTA TTA

pCMV-Tag 4B Multiple Cloning Site Region
(sequence shown 621-840)

TTA
GCC
AGC
AAG
CAA

ACC
GCT
TTA
TAG
TTC

CTC ACT
CTA GCC
TCG ATA
GGC CCG
GCC CTA

AAA
CGG
CCG
GTA
TAG

GGG AAC AAA
GCG GAT CCC
TCG ACA CTC
CCT TAA TTA
TGA GTC GTA

AGC
CCG
GAG
ATT
TTA

pCMV-Tag 4C Multiple Cloning Site Region
(sequence shown 622-841)

TAA
CCG
GCT
AAG
CAA

CCC
CTC
TAT
TAG
TTC

TCA
TAG
CGA
GGC
GCC

CTA
CCC
TAC
CCG
CTA

AAG
GGG
CGT
GTA
TAG

GGA ACA AAA
CGG ATC CCC
CGA CAA CTC
CCT TAA TTA
TGA GTC GTA

GCT
CGG
GAG
ATT
TTA

CAC CGC GGT GGC
GAA TTC (

EcoRl Sacll
BamHI

Hindlll ¢ FLAG
TG G( _C ACC GCG GTG GCG
GG ['G( G AAT TC( CA
GAT TAC AAG GAT GAC GAC GAT
AAG GTA CCA GGT AAG TGT ACC
GGA G( _CA CCG CGG TGG CGG
G el GGA ATT C CAA
GAT TAC AAG GAT GAC GAC GAT
AAG GTA CCA GGT AAG TGT ACC



|| Exercise

* find a cloning strategy to subclone the NRG1-Ill beta3 from the vector
PCR-bluntlil-topo OR from the vector pEGFP-C into the vector pCMV-Tag4

* identify which restriction sites can be used to recover the insert from one
vector and which can be used to clone the insert

e identify which of the three plasmids (4A, 4B or 4C) do you have to use to
maintain the frame between the NRG1 and the FLAG

-> Translate the protein that you obtain after the cloning:
if you have the correct frame you will obtain the NRG1 followed by the FLAG:
DYKDDDDK

* if using plasmid 4A protein NRG1 is NOT in frame with the FLAG,

try the other two plasmids: 4B and 4C,

(you have to add A to obtain plasmid 4B or AA to obtain plasmid 4C to the
multiple cloning site where there is an asterisk *)



* prepare a sequence containing the multiple cloning site of the vector and
NRG1 and, using neb-cutter, translate it to verify that NRG1 is in frame with the
FLAG

* in a slide show the translation of NRG1 + flag (DYKDDDDK), with the
information about the restriction enzymes you used to clone it

* if your insert can enter either sense or antisense, please find a restriction
enzyme digestion to determine the insert orientation and write in the slide the
name of the enzyme and the length of the fragments that you obtain when the
insert is sense or antisense

* you can up-load the slide with map and cloning information on moodle
* Please, up-load a single slide with all information!



Ends after restriction enzyme digestion

5!

5

AAGCT TE;
AT TCGAAE

GATATCE;
JCTATAGE

. £
= £

Hindlll
digest

Pstl
digest

EcoRV
digest

=

5

3" protruding ends

3. 5’

Blunt ends

5°

3-5’




DNA‘I‘

5 GAATTC 3
3 CTTAAG %

A

5 16 AATTC
3 CTTAA G

b

Porer J, Russell, iGenenics

5’
3/

3’

Cut with
EcoRl, leaving
sticky ends

GAATTC
CTTAAG

GAATTC

CTTAAG

Recombinant
DNA molecules

Copyright © Pearson Education, Inc., publishing as Benjanun Commings

5 G

DNA2$
5 GAATTC

3 CTTAAG
A

AATTC

3 CTTAA G

3I
5’

5’

3’
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)

gesti




If the ends are both blunt you can ligate them,
even if you used different restriction enzymes

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3" -GCAAT TGAACTGGACT'ILAAGGAACGTAGAC GAGGTACCGTACG-5"

- 3 EcoRV #

5 digest 3 A

(4}
W
O

O
W

Blunt ends



If the ends are both blunt you can ligate them,
even if you used different restriction enzymes

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3’—GCAATTGAACTGGACTEFAGGAACGTAGACGAGGTACCGTACG—5’

5" -CGTTAACTTGACCTGAA-3’ 5" -TTCCTTGCATCTGCTCCATGGCATGC-3’
3" -GCAATTGAACTGGACTT-5' 3" -AAGGAACGTAGACGAGGTACCGTACG-5'



* if you do not find suitable enzymes, you can blunt the ends obtained after
restriction enzyme digestion with different enzymes, so they will become compatible

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3’—GCAATTGAACTGGACTTA%FGAACGTAGACGAGGTACCGTACG—5’

TYPEI |
5’ -CGTTAACTTGACCTG-3’ 5" -AATTCCTTGCATCTGCTCCATGGCATGC-3'
3" -GCAATTGAACTGGACTTAA-5’ 3" -GGAACGTAGACGAGGTACCGTACG-5'

Hindlll
AT TCG/ 5 digest AT TCC 5 ol A B3
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5" protruding ends



BLUNTING TYPE | (5" PROTRUDING)

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3’—GCAATTGAACTGGACTTA%FGAACGTAGACGAGGTACCGTACG—5’

5" -CGTTAACTTGACCTG-3’ 5" -AATTCCTTGCATCTGCTCCATGGCATGC-3’
3" -GCAATTGAACTGGACTTAA-5' 3" -GGAACGTAGACGAGGTACCGTACG-5'

1

DNA polimerase (klenow)

5" -CGTTAACTTGACCTGAATT-3' 5" -AATTCCTTGCATCTGCTCCATGGCATGC-3"
3" -GCAATTGAACTGGACTTAA-5' 3" -TTAAGGAACGTAGACGAGGTACCGTACG-5"



* if you do not find suitable enzymes, you can blunt the ends obtained after restriction enzyme
digestion with different enzymes, so they will become compatible

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3" -GCAAT TGAACTGGACATTAAGGAACGTAGAC GAGGTACCGTACG-5"

TYPEIIl

5" -CGTTAACTTGACCTGAATT-3'

5" -CCTTGCATCTGCTCCATGGCATGC-3’
3" -GCAATTGAACTGGAC-5'

3" -TTAAGGAACGTAGACGAGGTACCGTACG-5'

W
=

"
v

O

3 protruding ends



BLUNTING TYPE Il (3" PROTRUDING)

v
5" -CGTTAACTTGACCTGAATTCCTTGCATCTGCTCCATGGCATGC-3’

3’—GCAATTGAACTGGA%FTAAGGAACGTAGACGAGGTACCGTACG—5’

5" -CGTTAACTTGACCTGAATT-3' 5" -CCTTGCATCTGCTCCATGGCATGC-3’
3" -GCAATTGAACTGGAC-5' 3" -TTAAGGAACGTAGACGAGGTACCGTACG-5'

1

3’-DNA exonuclease

5" -CGTTAACTTGACCTG-3’ 5" -CCTTGCATCTGCTCCATGGCATGC-3’
3" -GCAATTGAACTGGAC-5' 3" -GGAACGTAGACGAGGTACCGTACG-5'



* if you do not find suitable enzymes, you can blunt the
ends obtained after restriction enzyme digestion with
different enzymes, so they will become compatible

* in this case, your insert can be cloned sense or antisense,
and then you will have to design a digestion to verify the
orientation of the insert



INSERT 1000 kbp INSERT 1000 kbp

RE SENSE ANTISENSE

VECTOR 3000 kbp VECTOR 3000 kbp

* if you design a sub-cloning using blunt ends at both ends of the insert or the same
restriction enzyme at both ends of the insert, the insert can be sub-cloned sense or

antisense.
* therefore you have to identify a restriction enzyme (RE) that will enable you to verify

the correct orientation of the insert into the new vector.

Only for teaching purposes - not for reproduction or sale



INSERT 1000 kbp INSERT 1000 kbp

RE SENSE RE ANTISENSE

l

restriction enzyme (RE) digestion
electrophoretic run

VECTOR 3000 kbp VECTOR 3000 kbp

SENSE A ANTISENSE

MW S

3800 + 200 oo

2000
1000

500
250

3200 + 800




Sal |

5-4TCGAC
3 CAGCT|G

Pst |

FCTGCAk
yGMCGTc

5I

Xho |

5'JTCGAG
3 GAGCT|C

Small

5 CCCIGGG
3 GGG|CCC

5I



Exercise:

Sal |

5-4TCGAC
3 CAGCT|G

Pst |

ECTGCAk
3" GlACGTC

-How can you ligate Sall with Xhol?

5I

Xho |

5 CTTCGAG
3 GAGCT|C

Small

5 CCCIGGG
3 GGG|CCC

5I



Sal |

5" GTTCGAC

Pst |

3 CAGCT|G

5" CTGCATG

Exercise:

3 GaCGTC

Xho |

5 CTTCGAG
3 GAGCT|C

Small

5 CCCIGGG
3 GGG|CCC

-How can you ligate Sall with Xhol? 5’-GTCGAG-3’ (compatible)
5’-GTCGATCGAG-3’ (blunted)

-How can you ligate Sall with Pstl? 5’-
-How can you ligate Sall with Smal? 5’-
-How can you ligate Xhol with Pstl? 5’-
-How can you ligate Xhol with Smal? 5’-
-How can you ligate Pstl with Smal? 5’-

-3’
-3’
-3’
-3’
-3’

3I
5'



