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defective prophage A - Red recombination system

DY380: DH10B [Ac/857(cro-bioA)<>tet]

homologous recombination  retrieve

EL250: DH10B [Ac/857(cro-bioA)<>araC-Pgapflpe]

homologous recombination  retrieve Flpe
EL350: DH10B [Ac/857(cro-bioA)<>araC-Pgapcre]
homologous recombination retrieve Cre
32°C 42 °C,13-15min

BAC modification 1 (homologous recombination)

Sl >

BAC DHI10B (general host) DY380, EL250, EL350 transfer

homologous recombination right arm  left arm BAC target
arm  300-500bp neo 100%
target
homology arm  50bp PCR primer
PCR targeting fragment Dpnl template
PCR
BAC modification 2 (loxP, FRT )
>
EL250, EL350 Flpe, Cre
targeting FRT, loxP
loxP BAC backbone loxP
Cre Zeo loxP deletion
~100% PCR
BAC retrieve
X o X
| l > ——
retrieve BAC recombineering
homology arm 50-500 bp 50 bp arm homology
arm (pBluescript PCR
arm
electroporation
amp retreive 15kb
homology arm retrieve
20~ % retieve



BAC recombineering conditional targeting vector

<1> Conditional knock out allele
wt (] 2 3k
_ —_ b FRT
argeiing 2 +pineoph—G3t b lox
PE7neoW cassette
neo 2_1pineo
Flpi /,//
flox
Cre! /,,—"’/
null 4
<2>
BAC modification Genome Res. retrieve
modification plasmid DNA modification
BAC modification retrieve
antibiotics
for selection
1.BACDNAtransfer (4 L 2 —=
(E.coli strain EL350) Cam
Cam )

neo

3

2.loxP-neo targeting Kan

>
3.zeo targeting Zeo
4.neo deletion Cam

neo
5.FRT-loxP-neo targeting Kan

retrit@lamid ramo! @DT_A—_]
6. retrieving = 3

Amp

. Amn| DT
7.targeting vector 1amp} MCI-DTA



<3> modification vector  retrieve vector
conditonal targeting vector
(1) loxP-neo cassette targeting vector
(2) FRT-loxP-neo cassette targeting vector
(3) retrieving vector

Note: targeting fragment homology arm (~50bp) PCR

mutation

(1) Construction of loxP-neo targeting vector

PCR

neo
______ T ——
KplnT ;«;al Sall Eco;{l— ’ ;;rﬁHl Notl Sa;ll. k;s'tXI
| = - -
loxP PGKpro EM7 neoMt bGHpA loxP
pL452
(2196 bp)
1, loxP 400bp
template B6tail DNA BAC DNA
2,PCR pL452 pBluescript
3,4
4,PCR arm sequence database (B6 genome)
5,arm neo fragment QIAquick Gel Extraction Kit (QIAGEN)
elution  1mM Hepes, 30-50ul electroporation
(e.g. QIAEXII Gel Extraction
Kit) electroporation

electroporation  300-1000ng

(2) Construction of FRT-loxP-neo targeting vector

(657)

(664)
BstXI (665)
Not! (670)

:

—

N\:‘~\ ’¢::” BamHI (689)
2 ~.7 . o
PPE7neoW-F2LR o
(4569 bp)
Kpnl (2367)
Sall (2342)
Clal (2334)
Hindlill (2327)
Lo (2019
h
1, loxP 400bp
template  B6 tail DNA
loxP
neo
2,PCR pPE7neoW-F2L(F orR) pBluescript
3,4
4,PCR arm sequence database (B6 genome)
5,arm neo fragment (@)

[e]

BAC DNA



(3) Construction of retrieveing vector

<4>

day 1
day 2
day 3
day 4
day 5
day 6
day 7
day 8
day 9
day 10
day 11
day 12
day 13

day 14

. ) retrieve plamid_—— VSERIEY
retrieve ES targeting L i :_ ]
vector ES linearize <

3
L Cam

Y =1 MEaL b
, S .
1 B
oligorDTAL2 B ~~~~ I
M e
a b
—
2
| Cam }
1, targeting vector 400bp
2,PCR pMCS-DTA
3,3
4,PCR arm sequence database (B6 genome)
5Db linearize amp resistant
background retreive
targeting 10% %) lug DNA electroporation
EL350 culture DH10B (BAC) culture * DH10B (BAC) 37 °C cluture 32°C
‘ EL350  32°C
electroporation o — mini-prep
‘ plate (cam)
**BAC transfer BAC 3,4 5ml
culture (cam) culture PCRI | | '
stock, PCR check, electroporation <lox-neo> S0mi culture electroporation
‘ plate (kan)
*** targeting 8 5ml culture
‘ culture (cam) PCR  homologous recombination
. 50ml culture
stock, PCR check, electroporation <zeo>
‘ plate (zeo)
‘ culture (cam)
stock, PCR check, arabinose culture <neo deletion>
‘ plate (cam)
‘ culture (cam)
stock, PCR check, electroporation <FRT-lox-neo>
‘ plate (kan)
‘ culture (cam)
stock, PCR check, electroporation <retrieve> )
**r*retrieve colony PCR
‘ plate (amp) 48
colony PCR screening 1.5ml culture (
‘ culture (amp) EL350 32°C
mini-prep, restriction analysis . DH5a
retransformation into DH5a, JM109 etc. 37°C



BAC, bacterial artificial chromosome <clone

backbone (10kb)  T7, SP6 promoter, Cam", ori, loxP, lox511

200kb
1 molecule/cell
DH10B
backbone HP
http://bacpac.chori.org/vectorsdet.htm
mouse BAC library RP23 RP24 (
C57BL/6J) BAC end sequence project genome sequence
web
web OK web 129
129S7/SvEvBrd-Hprt>™m? AB2.2 ES
Ensembl Sanger institute BAC
library end sequence PCR
iuence CalTech  12951/Sv-+P+TyreKitIS-V/+
(CitbCJ7, CJ7 ES ) Invitrogen
Ensembl  NCBI BAC clone NCBI  Clone
Finder
BAC clone - Ensembl -
Ensembl BAC
Ensembl Mouse Gnome Server  http://www.ensembl.org/Mus_musculus/
Mouse Genome Server
Ensembl Entry Points
s Tl e BIm (Bloom's sydrome gene)
Display Chr 1 @ From [1 | To [100000 |
Mouse Genome Infromatics
Retrieve a sequence Exporl Advanced data retrieval tool _ § EnsMart
Search your sequence BLASTISSAHA) Mouse Genome Informatics

http://www.informatics.jax.org/

1 matches in the Mus musculus Gene index [first 5 matches showry:

1. Enszambl Gene: ENSMUSGO0000030528

Ensembl gene ENSMUSGD0000030528 has 2 transcripts: ENSMUST00000044831, ENSMUST00000081314
Bloom's syndrome protain homolog (EC 3.6.1.-) (mBLM). [Source:Uniprot/SWISSPROT;Acc:088700]

The gene has the following external identifiers mapped to it: ENSM US
AFFY_MG_U74Av2: 102631 _at

AFFY_Mouse43)_2: 1448953 at

AFFY_Moused30A_2: 1448953 _at

EMBL: 298263, ABO08674

EntrezGene: 12144

GO: GO:0003677, GO:0005634, GO:0005524, GO:0016787, GO:0006260, GO:000€026
MarkerSymbol: Bim, MGI:1328362

protein_id: BAA32001.1, CAB10933.1

RefSeq _dna: NM_007550

Uniprot/SWISSFROT: 083700, BLM_MOUSE

http:twww ensembl.ory/Mue museculus/gensview?gene=ENSMUS GOO000030628

Ensembl Gene Report

Gene Blm {MarkerSymbaol ID) (io view all Ensembl genes linked to the name click hera)
Ensembl Gene ID | ENSMUSG00000030528 View gene in genomic location
View gene in 67537870 - 67618101 bp (67.5 Mb} on chromosome 7

Genomic Location |0 Jonc s tcated in sequence: CAAAQ1056556.1.1.69598

Description Bloom's syndrome protein homolog (EC 3.6.1.-) (mBLM). [Source:Uniprot/SWISSPROT:Acc:088700
—



http://www.ensembl.org/Mus_musculus/
http://bacpac.chori.org/vectorsdet.htm
http://www.informatics.jax.org/
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BAC clone
NCBI web

- NCBI -
BAC BAC

NCBI Mouse Genome Resources  http://www.ncbi.nlm.nih.gov/genome/guide/mouse/

Clone Finder:
BAC

Clone Registry:

CloneFinder

—
‘-'ﬁ NCBI CloneFinder

MapViewer Home

Mouse genome
Mouse MapViewer
MapViewer Help

Related
Resources
LocusLink
UniGene
UniSTS

sequence

MNCBI Home » Genomic Biclogy » Mouse Genome Resources

<

= lSearch  Map Viewer §

Mouse Genome Resources

NCBI Web Resources: Genomic resources for the mouse are
BLAST. Compare your increasing at an astounding pace. The ability to
sequence to different manipulate the mouse genome coupled with
mouse-derived the availability of genome sequence make the

mouse a unigue research tool.
€Clone Finder. Pnd This page is a gateway to mouse resources in
mo EC end and beyond NCBIL.
5| . ts.
{Clone Registﬁ;)ind
BAC in ¥

specific BAC clones,
including sequencing
status, end sequence
and Fingerprint
information.

dbSNP. Database of
SNPs and other genetic
variation.

e-PCR. Check your
sequence and view in
genomic context.
Entrez Gene. Focal

e mouse genome can be made to express a
variety of reporter genes. Here is an example
of adult mouse expressing Green Fluorescent
Protein (GFP).

Blaak P ek bl 'y Lei

@ Clear |

Jump to the Genome:
NCBI Build 33
see build stats

1234567891011

1213141516171819 X ¥
More Pages:

http.//www.ncbi.nlm.nih.gov/genome/clone/clonefinder/CloneFinder.html

IDescription

This tool 1s designed to allow users to identify clones that contain an
object. or that are contained within a particular genomic region. Clone
placement is based on the alignment of BAC end sequences (BES) to the
current genome assembly. More information regarding clone placement
can be found here.

Currently, CloneFinder is available for mouse only.

IGeneral
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search
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Clone Finder

b Selected gene/region

Gene name: Blm

Region Chrom:7
From: 67537870
To: 67617992

P Selected clones
Clone

Bln
67,350 67,420 67,450 67, 55H GTLELH BT, 55H 57, T4 57 51H

7. 48H G755 GTLELH 67 65N 67,74 LT
A 5 Start Stop Length Clone LI L e
coession o
(bp) (bp) (bp)  weight  po4)  Ena2

673509050 67596528 236569 Highest #

RP23 430A8

RF24-329013 67372483 67557063 1B4580 Highest +

ACI 10907 67469674 67650525 180851 Highest + . 4

p 15 RP24-1R0510

Clone Registry

,-_': NCBI
PubMed

Clone Registry

Mucleotide

Flama T

AOTIE 'S ally

The NCEI Clone Reglsfry is a database that integrates information about genomic clones and

libraries, including sequence data, genomic position, and distributor information.

http://www.ncbi.nlm.nih.gov/genome/clone/index.html

region

BAC sequence
accessioned clone
seuquence data

BAC end

BAC

>:unique, hitin the gneome
:multiple hits
>:doesn't hit genome, and is repetitive
>:doesn't hit genome, and isn't repetitive
:hasn't been sequenced
- rend on another chromosome

legend

BAC clone number
Clone Registry BAC

sequence
accession number
sequence

Clone Registry BAC clone number

Ensembl clone

clone number go


http://www.ncbi.nlm.nih.gov/genome/clone/index.html

-
> NCBI

Entrez

PubMed

Clone Registry

BLAST

OMIM Structure

Taxonomy

Clone Registry
Home Page

Clone
Nomenclature

BAC End Report

Distributor
Information

<

PubMed

Search ' CloneRegistry |¢j for rp23-137a24

Clone-1D:

RP24-180J10 CurrState:  Accessioned

AC110907 is a component of mouse 7 contig NT_039428

FingerPrint Information: Yes

Sequence Information

Accession G. Center
ACI110907 WIBR

State
finished

Seglen(bp)
179750

End-Sequence Information

Accession
AZB94176
AZRY417TT

Seqlen(bp) Repeat Hit End
207 No No SP6
188 Yes No T7

Library Information

Approved:
Source:

RPCI mouse BAC library 24
Mus musculus

Unknown

spleen/brain

Type: BAC
Sex: Male
Rsite: Mbol

Distributor Information
Available from clone library

Name:
Contact:
Email:
Web:
Phone:

Children's Hospital Oakland Research Institute (CHORI)
Pieter J. de Jong

BACPACorders@ choriorg

http://bacpac.chori.org

310-450-7917

NCBI

Entrez

Clone Registry

BLAST

OMIM Structure

Taxonomy

Clone Reqgistry
Home Page

Clone
Nomenclature

BAC End Report

Distributor
Information

Search ' cloneRegistry | #] for

Clone-ID:
Comment:

RP23-439A8 CurrState: Free

EndSeqInfo processing

FingerPrint Information: No

End-Sequence Information

Accession
AZ299567
AZ299569

Seglen(bp) Repeat Hit End
486 No No SP6
399 No No T7

Library Information

Name:
Organism:
Approved:

Source:

RPCI mouse BAC library 23
Mus musculus

Unknown

Kidney/brain

Type: BAC
Sex: Female
Rsite: EcoRI

Distributor Information
Available from clone library

Name:
Contact:
Email:
Web:
Phone:

Children's Hospital Oakland Research Institute (CHORI)
Pieter 1. de Jong

BACPACorders@ chori.org

http://bacpac.chori.org

510-450-7917

Transaction History

G. Center Trans-State
SERVER Free

Result
Accept

Chrom

Submit-date
03/29/2001

-9-

Clone Registry -1

Accessioned: clone with sequence submitted to the
public sequence databases. (UCSC Genome

Infomatics Terminology )

BACinsert  sequencing clone
FingerPrint Infromation : Yes Hindlll
digestion pattern  gel image
finished: BAC insert sequence

unfinished N

Genome database sequence

N
BACendsequence DO OO0 OODOODO
RP23 RP24 BAC clone
BACPAC web 1
Clone Registry - 2
Free: Accessioned clone insert
sequencing clone end
sequence genomic sequence
CurrState  Free BAC end sequence
genome sequence
BAC
clone

deletion, insertion



BAC

Emsembl BAC
PCR
BAC
BAC clone RP23 RP24

Sanger institute

BAC
BAC BACPAC
Sanger
)

BAC

BAC
-BACDNA
- DNA
-BAC

BAC end
sequence

BAC end
sequence

SP6

100%

BACPAC ( http://bacpac.chori.org/)  web 129S7 BAC clone
http://www.sanger.ac.uk/cgi-bin/teams/team38/CloneRequest/CloneRequest

FeDex Invitogen
LB+Cam(final. 12.5ug/ml

PCR OK
PCR

BAC
PCR
BAC 3 PCR 300-600 bp

positice OK BAC BACend-
sequence PCR
PCR PCR neo
Finger print

FingerPrintinformation ~ "Yes" Hindlll digest gel image

Mupid

BAC

BAC

\

LB + Cam (12.5 ug/ml)
single

{

37 °C,overnight * * DH10B

‘ 37°C

5ml LB + Cam (12.5 ug/ml) *x *O0O0oOooooooobobooboo

\

37 °C, overnight
» ‘ N

PCR 20-50

5ul  total 25ul PCR DNA

-10-


http://bacpac.chori.org/
http://www.sanger.ac.uk/cgi-bin/teams/team38/CloneRequest/CloneRequest

BAC DNA mini-preparation

- LB media
- Chloramphenical (Cam) stock: 12.5 mg/ml in 100% EtOH, stored at -20 °C
- Buffers from Qiagen large-prep kit (Maxi etc.) (Buffer P1 containing RNase)

LB+Cam(12.5ug/ml), 5ml culture in 50ml tube
overnight at 37 °C (DH10B) or 32 °C (DY380, EL250, EL350)

5000 rpm, 5min

*e

suspend in 300ul Buffer P1 (Qiagen)

transfer to 2ml tube

-

add in 300ul Buffer P2 (Qiagen)

mix by inversion
place for a few min.

-

add in 300ul Buffer P3 (Qiagen)

15000 rpm, 10min
transfer sup. 900ul to a new 2ml tube

*6

add 900ul isopropanol, place for 5min.

15000 rpm, 5min

*6

1000ul 80% EtOH

15000 rpm, 5min

*e

air dry for 5min

resuspend in 30ul sdH20 with gentle tapping (Don't voltex)

-11-



BAC DNA transfer

- LB media - 32 °Cincubator - electroporation cuvette
- LB plate with Cam(12.5 ug/ml) - autoclaved 500ml frask - electroporation apparatus
- SOC midia - 1M Hepes (Gibco 15630-080)

*To keep cold, all prastic material (pipet tips, tubes)should be pre-chilled at 4 °C

E. coli strain(DY380, EL250, EL350), 5ml LB culture in 50ml tube
‘ overnight at 32 °C

inoculate 2.5 ml o/n culture into 50ml LB in 500ml flask

‘ lhrat32°C

measure OD (should be 0.5+ 0.1)

#

chill frask in crashed ice box for 10min. with aggitation

#

aliquote 10ml into chilled 50ml tube

<\l) 5000 rpm, 5min at 0 °C

resuspend in 1ml chilled 1mM Hepes by pipetting
transfer chilled 1.5ml tube

gl) 10000 rpm, min at 0 °C
’ repeat 3 times (total 4 times wash)
etting

resuspend in 1ml chilled 1mM Hepes by pip

:

suspend with ImM Hepes in total volume 50ul containing 10ul of BAC DNA solution

#

transfer exactly 50ul to a chilled electroporation cuvette
ELECTROPORATION (1.75kV, 200Q, 25uF)
IMMIDIATELY add 1ml SOC into the cuvette

#

transfer 15ml tube, incubate for 1hr at 32 °C

gl) 10000 rpm, 1min

resuspend in 100ul SOC, plate onto LB+Cam (12.5 ug/ml) plate
incubate overnight at 32 °C

#

Culture 3~4 colonies in 5ml LB+Cam (12.5 ug/ml), store as glycerol stock, and perform PCR check

-12 -



BAC DNA modification & retrieving

- LB media - 32 °Cincubator - electroporation cuvette
- LB plate with antibiotics - 42 °C water bath - electroporation apparatus
- SOC media - autoclaved 100 and 500 ml flask - 1M Hepes (Gibco 15630-080)

*To keep cold, all prastic material (pipet tips, tubes)should be pre-chilled at 4 °C

E. coli strain(DY380, EL250, EL350) carrying BAC, 5ml LB+Cam(12.5 ug/ml) culture in 50ml tube
‘ overnight at 32 °C

inoculate 2.5ml o/n culture into 50ml LB+Cam in 500ml flask

‘ lhrat32°C

measure OD (should be 0.5+ 0.1)

#

aliquote 10ml into pre-warmed(42 °C) 100ml frask
incubate at 42 °C for 13min. with aggitation

chill 200ml frask in crashed ice for 10min. with aggitation

#

transfer 10ml into chilled 50ml tube

‘\l) 5000 rpm, 5min at 0 °C

resuspend in 1ml chilled 1mM Hepes by pipetting
transfer chilled 1.5ml tube

‘\P 10000 rpm, Imin at 0 °C
repeat 3 times (total 4 times wash)
etting

resuspend in 1ml chilled 1mM Hepes by pip

#

suspend with 1mM Hepes in total volume 50ul, containing 1ug of targeting or retrieving fragment

:

transfer exactly 50ul to a chilled electroporation cuvette
ELECTROPORATION (1.75kV, 200Q, 25uF)
IMMIDIATELY add 1ml SOC into the cuvette

#

transfer 15ml tube, incubate for 1hrat 32 °C

#

plate 10ul, 100ul or 900ul onto LB+appropriate antibiotics plate (50 ug/ml Kam, 25 ug/ml Zeo)
incubate overnight at 32 °C

:

<targeting> Culture 8 colonies in 5ml LB+Cam(12.5 ug/ml), store as glycerol stock and perform PCR check

<retrieving> Perform colony PCR screen, and then culture positive clones in 1.5ml LB+Amp

-13-



Ara-Cre (Ara-Flp)-mediated neo deletion

- LB media

- Chloramphenical (Cam) stock: 12.5mg/ml in 100% EtOH, stored at -20 °C

- 10% L-arabinose (in water) (L-(+)-arabinose, SIGMA, A3256), stored at -20 °C
- LB+Cam plate

E. coli strain(EL250, EL350) carrying BAC, 5ml LB+Cam(12.5ug/ml) culture in 50ml tube
‘ overnightat 32 °C
inoculate 1ml o/n culture into 20ml LB+Cam in 100ml flask
‘ lhrat32°C
add 0.2ml 10% arabinose
‘ lhrat32°C
dilute 104 and 10-5 with SOC and plate 50 ul onto LB+Cam plate
‘ overnightat 32 °C

check neo-deletion by colony PCR and inoculate correct clones in 5ml LB+Cam(12.5 ug/ml)

‘ overnightat 32 °C

re-check deletion by PCR (and also perform BAC check) and store as glycerol stock

-14-



FRT-loxP-neo

Conditional allele

Sacl (657)
Sacll (664)
BstXl (665)

FRT

. »
oligo: POL2
oﬁgo POL1 »

pPPE7neoW-F2LF

(4578 bp)

neoWt

oligo: PGKpro-L1

Kpnl
Xhol
Sall
Clal
Hindlll
EcoRV
EcoRl

(2376)
(2357)
(2351)
(2343)
(2336)
(2332)
(2324)

Conditional allele FRT-loxP-neo

(by N.Copeland)

Kpnl (654)
Xhol (665)
Sall (671)
Clal (681)
Hindlll (686)
ECORV (694)

amp 4 EcoRl (698)
FRT
oligo: PGKpro-L1 # PGK pro
PL451
(4832 bp)
EM7 pro
loxP FRT
“a—
bGHpA Mutant(T)
Sacll (2621) “Notl (2609) BamHI (2590)
retrieve (control vector)
Sacl (652)
Pmel (658)
Ascl (666)
[[//Pacl (680)
< [/ /xbal (699)
oligo: M13F-97 Spel (705)
BamHI (711)
Smal (717)
Pstl (723)
25'3?4%3 EcoRI (729)
N\ ECORV  (735)
\Hindlll (741)
oligo: M13R-84 < \'Clal (747)
\WAccl (756)
Sall (756)
Xhol (762)
Apal (771)

Sacl (657)
(664)
BstXI (665)

Notl (670
BamHI" (689)

oligo: PGKpro-L1 4>

pPE7neoW-F2LR
(4569 bp)

PGK pro

EM7 pro

oligo: POL1
oligo: POL2
FRT 44

neoWwt

Kpnl (2367)
Sall (2342)
Clal (2334)
Hindlll (2327)
ECORV (2323)
EcoRI (2315)

(by N.Copeland)

BstXl (4612)

loxP-neo

loxP site

BamHI (4580) Notl (4599) Sacll (4611)

Mutant(T)

neoM

PL452
(4823 bp)

‘oligo: PGKpro-L1
loxP

Kpnl (2652)

EcORl (2691) “Sall (2669) Apal (2658)

retrieve (targeting vector)

(652)
(658)

‘ / Xbal (699)

oligo: M13F-97

oligo: DTA-L2 ‘

pPMCS-DTA
(4524 bp)
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RP23 BAC backbone vector

RP24 BAC backbone vector

pBACe3.6  ECORI(8)-ECORI(2799) PTARBAC1  BamHI(13462)-BamHI(2808)
C57BL/6J ¢ DNA  EcoRlI C57BL/6J & DNA
Mbol
BamHI (11611) sacll (3) BamHI (13462) ECoRl (8)
Notl (11580) ECORI (8) Clal (13311) Pstl (79)
Ascl (11468) Sacl (14) Pstl (13151) Hindlll (91)
Pacl (11450) Milul (20) Hindlll (13139) Apall (764)
Ascl (11279) Pmel (43) Neol (12864)
/ '
lox511
e Aval (11389) Apall (2010)
Xhol (9538) Apall (2507)
smal (10911) ECORI (2726)
Aval (10911) Aval (2742)
ECoRI (2726) . ‘ Smal (2742)
Salcl (227832) lacz ECORI (2799)
Miul (2787)
el ((2793)) Pstl (10381) Esaﬂmr-(uggz::)s)
BSIGI (8771) repE pBACe3.6 £CORI (2799) pTARBAC1
(11612 bp) SEE,.”H.‘(ZZ%%‘L’) (13463 bp) sacBll
sacBll Notl (2846) lal (3626)
Hindlll (3818)
oligo: Zeo-23U lal (4028)
>~ Hindlll (4267)
am
oligo: Zeo-2324L. am Pstl (8840) are oligo: Zeo-2324L oligo: Zeo-24U
part -\ am }
Nhel (4577) Aval (6285) doe Apall (5162)
SnaBl (6922)
Hpal (4924)
Hindill (5794)
Apal (5583) Neol (7215) Clal (6634) Hindlll (6628) Pstl (6172) Hindlll (5984)
RP23BAC loxPsite Zeo RP24 BAC loxPsite Zeo
Notl (668)
Notl (667) EcoRl (694)
EcoRI (705)
p23loxZeo 24l0xZe0
(4870 bp) P (4853 bp) Notl (1240)
Sphi (1384)
oligo: Zeo-s ™.
oo ze0's Ny oligo: Zeo-AS
oligo: Zeo-AS
Ze
ECORI (2615)
EcoRl (2609) ot (2051) Sphl (1919)

EcoRl
targeting

1.9kb  fragment

lacZ' ‘

sacBll

repE pBACe3.6-loxZeo

(11881 bp)

oligo: Zeo-23U
~

\ohgo Ze
oligo: Zeo-AS A}
l O
X

Zeo

loxZeo exchange of pBACe3.6 backbone

PCR amplicon size
upper arm (red): Zeo-23U x Zeo-AS
amplicon, 1059 bp
lower arm (blue): Zeo-S x Ze02324L
amplicon, 1215 bp

EcoRIl (2598)

EcoRl
targeting

1.9kb  fragment

1
, Iox511

CamR

ampx

lacz ‘

/epE

pTARBAC1-loxZeo

(13732 bp) sacBll

oligo: Zeo-s ~ His3

loxZeo exchange of pTARBAC1 backbone

PCR amplicon size
upper arm (red): Zeo-24U x Zeo-AS
amplicon, 879 bp
lower arm (blue): Zeo-S x Ze02324L

-16- amplicon, 1215 bp



Primer Sequence List

Primer name Sequence
POL1 GAATGGGCTGACCGCTTCCTCGTGCTTTAC
POL2 CGCATCGCCTTCTATCGCCTTCTTGACGAG

PGKpro-L1 GTTGGCGCCTACCGGTGGATGTGGAATGTG
M13F-97 TCGGTGCGGGCCTCTTCGCTATTAC
M13R-84 ACTCATTAGGCACCCCAGGCTTTAC

DTA-L2 CGCCGCCCCGACTGCATCTGCGTGTTC
Zeo-23U CGGCAAATGGTACTTGTTCACTGATTCACG

Zeo0-2324L AGGAATTACTTAAGCAGCAGGCATCTAACC

Zeo-24U TCCACGTTGATTGTCTGCGAGGCAAGAATG
Zeo-S GGACGACGTGACCCTGTTCATCAGCGCGGT
Zeo-AS ACCGCGCTGATGAACAGGGTCACGTCGTCC
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