pFBD-BirA Vector

Source Constructed by Peter Loppnau
Company Structural Genomics Consortium, Toronto
Description The pFBD-BIrA expression vector is a derivative of

pFastBac Dual vector (Invitrogen). It is used for the
production of in vivo biotinylated proteins in insect cells.
The Polyhedrin promoter drives expression of the target
protein with the addition of an N-terminal fusion containing
the AviTag biotinylation signal and a C-terminal Hexa His-
tag. The p10 promoter drives expression of the birA gene.

Antibiotic resistance

Ampicillin 100 ug/ml, Gentamycin

Promoters

Polyhedrin and p10

Cloning Method

Insertion of DNA sequence into the cloning/expression
region is preformed using BD-Biosciences Infusion enzyme
mediated directional recombination between complementary
15 nucleotide DNA sequences at the ends of the insert (PCR
product) and Kpnl and Aatll linearized vector. Insertion of
target sequence involves replacement of a SacB gene stuffer
sequence, which provides for negative selection of the
original plasmid on 5% sucrose.

Initiation Codon

After BamH1 site in vector

N — terminal fusion

MSGLNDIFEAQKIEWHEGSAGGSG--

C —terminal fusion

--GGSGHHHHHH

Termination codons

TGATGA stop codons are included in the vector after His
tag.

Additional features

The E. coli birA gene under control of the p10 promoter
encodes for a 35.3-kDa 321 amino acid biotin ligase protein
that transfers biotin to the AviTag.

Prefered Hosts

BEVS

5’ primer for amplification
of insert

5’ agcgctggaggttcaggt --- 3°

3’ primer for amplification
of insert

5’ tgatgtccacttccgec --- 3°

5’ sequencing/ screening
primer pFBOH-FWD

5’ CCGGATTATTCATACCGTCCCACCA 3’

3’ sequencing/ screening
primer pFBOH-REV

5> CTGATTATGATCCTCTAGTACTTCT 3’




pFBD-BirA cloning / expression region

3411

Polyhedrin Promoter

cggattattc ataccgtccce
gcctaataag tatggcaggg

L N D I F E A
tgaacgatat ttttgaagcg
acttgctata aaaacttcgc

»
»

BamH1

M S G

accatcgggc gcggatcccg atgagcggcec
tggtagcccg cgcctagggce tactcgccgg

QO K I

E W H E G S A

cagaaaattg aatggcatga aggcagcgct
gtcttttaac ttaccgtact tccgtcgcga

Kpnl AatIT
G G S G G G
ggaggttcag gtac/c --SACB cassette (2 kb)—g acgt/cggaa
cctccaagtc /catg g ————————————————————— c/tgca gcctt
HindIII
S G H H H H H H * *
gtggacatca ccaccatcat cactgatg gtcgag aagtactaga
cacctgtagt ggtggtagta gtgactac cagctc ttcatgatca
SV40 poly A signal
ggatcataat cagccatacc acatttgtag
cctagtatta gtcggtatgg tgtaaacatc



>pFBD-BirA (8185bp)

gacgcgccctgtagecggecgcattaagcgecggecgggtgtggtggttacgecgcagecgtgaccgctacacttge
cagcgccctagcgcccgctectttegetttetteeccttectttetegecacgttecgecggettteececegte
aagctctaaatcgggggctccctttagggttccgatttagtgectttacggcacctcgaccccaaaaaactt
gattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcecgeecctttgacgttggagtce
cacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattecttttyg
atttataagggattttgccgatttcggecctattggttaaaaaatgagctgatttaacaaaaatttaacgecg
aattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctat
ttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaat
aatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattececttttttgeggeattt
tgccttcecctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacg
agtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgeccccgaagaacgtttte
caatgatgagcacttttaaagttctgctatgtggcgcggtattatccecgtattgacgeccgggcaagagcaa
ctcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttac
ggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttac
ttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgce
cttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcecctgtage
aatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatag
actggatggaggcggataaagttgcaggaccacttctgcgctcggceccttececggetggectggtttattget
gataaatctggagccggtgagcgtgggtctcecgecggtatcattgcagcactggggccagatggtaageccte
ccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgaga
taggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgattta
aaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctta
acgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatecttttt
ttctgcgcgtaatctgectgecttgcaaacaaaaaaaccaccgctaccageggtggtttgtttgecggatcaa
gagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttectagt
gtagccgtagttaggccaccacttcaagaactctgtagcaccgcectacatacctecgetcectgctaatecctgt
taccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggat
aaggcgcagcggtcgggctgaacggggggttcecgtgcacacagcecccagecttggagcgaacgacctacaccga
actgagatacctacagcgtgagcattgagaaagcgccacgcttcecccgaagggagaaaggcggacaggtate
cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatectttat
agtcctgtcgggtttcgccacctctgacttgagegtecgatttttgtgatgectecgtcaggggggecggagect
atggaaaaacgccagcaacgcggcctttttacggttecctggecttttgetggecttttgectcacatgttet
ttcctgcecgttatceccecctgattctgtggataaccgtattaccgectttgagtgagectgataccgetcecgecge
agccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcectgatgeggtattttetect
tacgcatctgtgcggtatttcacaccgcagaccageccgcgtaacctggcaaaatcggttacggttgagtaa
taaatggatgccctgcgtaagcgggtgtgggcggacaataaagtcttaaactgaacaaaatagatctaaac
tatgacaataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaag
catactggacttttgttatggctaaagcaaactcttcattttctgaagtgcaaattgcccgtcgtattaaa
gaggggcgtggccaagggcatggtaaagactatattcgecggecgttgtgacaatttaccgaacaactccgeg
gccgggaagccgatctcggcecttgaacgaattgttaggtggecggtacttgggtcgatatcaaagtgcatcac
ttcttcecegtatgeccaactttgtatagagageccactgecgggatecgtcaccgtaatectgettgcacgtaga
tcacataagcaccaagcgcgttggcctcatgcttgaggagattgatgagcgcggtggcaatgeccecctgectce
cggtgctcgccggagactgcgagatcatagatatagatctcactacgcggctgctcaaacctgggcagaac
gtaagccgcgagagcgccaacaaccgcttcecttggtcgaaggcagcaagecgecgatgaatgtecttactacgga
gcaagttcccgaggtaatcggagtccggctgatgttgggagtaggtggctacgtctcececgaactcacgaccg
aaaagatcaagagcagcccgcatggatttgacttggtcagggccgagectacatgtgcgaatgatgeccat
acttgagccacctaactttgttttagggcgactgccctgctgcgtaacatcgttgctgctgegtaacatecg
ttgctgctccataacatcaaacatcgacccacggcgtaacgcgcttgectgecttggatgecccgaggcataga
ctgtacaaaaaaacagtcataacaagccatgaaaaccgccactgcgccgttaccaccgectgegtteggtcea
aggttctggaccagttgcgtgagcgcatacgctacttgcattacagtttacgaaccgaacaggcttatgte
aactgggttcgtgccttcatccgtttccacggtgtgecgtcaccecggcaaccttgggcagcagcgaagtcecga
ggcatttctgtcctggctggcgaacgagcgcaaggtttcggtcteccacgcatcgtcaggcattggecggect
tgctgttcttctacggcaaggtgctgtgcacggatctgecctggecttcaggagatcggtagacctcggecg
tcgcggecgecttgececggtggtgectgacceccggatgaagtggttecgecatecteggttttectggaaggecgagca
tcgtttgttcgecccaggactctagectatagttctagtggttggectacgtaccecgtagtggectatggecagg
gcttgccgccecccgacgttggectgecgagecctgggecttcacccgaacttgggggttggggtggggaaaagg



aagaaacgcgggcgtattggtcccaatggggtctcggtggggtatcgacagagtgccageccctgggaccga
accccgcgtttatgaacaaacgacccaacacccgtgegttttattectgtetttttattgecgtcatagege
gggttccttccggtattgtctcecttececgtgtttcagttagecteccececcatectecececggtacttecatttttet
gcactacgcagggatatttcaccgcccatccagggttttattattccatcctgectcaagtaataaagcccce
ctgtttgtctattccgcgtgaaatgccaaatatttctttatcaccaatgataagtttcactgggcgattaa
taaaattatccagcttttcccagcgcgacagataaggtgccaatcecttettgttcgaagagttccaacgceca
gcacgtaattcacgtattagcatggccgccaacgtattacgatcgagattgatcccecgecttectgcagegt
gatccacccctgattaacgacactctcttcaacacggcgcattgeccatgttgatcccggectccaatgacta
tttgcgccgcatcgeccagttttgeccagtcagectccaccagaatgectgeccagettgecgatecctgecagatag
aggtcattaggccatttaacacgaactttatctgcacccagcttgcgtaatacttcecgceccatcacgatacc
gataaccagacttaaaccaatcgccgccgceccgggcecttgttccagacgeccagaacatcgacaaatataagt
ttgcgccaaaaggcgaaaaccatttccgacceccggecgaccacggccagectgctggtattectgcaatgcecaa
gcatcgcccgatttaagctctccgatacgatcaagaaggtactgattcgtggagtcaatcactggcagecac
ggctacactaccgccatccagctgacccaatatctgtttagcattaagtaactggataggctcaggcaggce
tgtatcctttacccggaacggtaaagacatcaacgccccagtcacgcagtgtctgaatgtgtttattaata
gccgcccggctcattcecccagegtttcacccaactgcectecgeccagagtgaaattcaccgttecgectaacagggce
aatcaatttcagtggcacggtgttatccttcatggctcgagatcccgggtgatcaagtecttegtecgagtga
ttgtaaataaaatgtaatttacagtatagtattttaattaatatacaaatgatttgataataattcttatt
taactataatatattgtgttgggttgaattaaaggtccgtatactccggaatattaatagatcatggagat
aattaaaatgataaccatctcgcaaataaataagtattttactgttttcgtaacagttttgtaataaaaaa
acctataaatattccggattattcataccgtcccaccatcgggecgecggatcccgatgagecggectgaacga
tatttttgaagcgcagaaaattgaatggcatgaaggcagcgctggaggttcaggtacctgaaagatccata
acttcgtatagcatacattatacgaagttatgcggccgcgacgtccacatatacctgeccgttcactattat
ttagtgaaatgagatattatgatattttctgaattgtgattaaaaaggcaactttatgcccatgcaacaga
aactataaaaaatacagagaatgaaaagaaacagatagattttttagttctttaggcccgtagtctgcaaa
tccttttatgattttctatcaaacaaaagaggaaaatagaccagttgcaatccaaacgagagtctaataga
atgaggtcgaaaagtaaatcgcgcgggtttgttactgataaagcaggcaagacctaaaatgtgtaaagggce
aaagtgtatactttggcgtcaccccttacatattttaggtctttttttattgtgecgtaactaacttgeccat
cttcaaacaggagggctggaagaagcagaccgctaacacagtacataaaaaaggagacatgaacgatgaac
atcaaaaagtttgcaaaacaagcaacagtattaacctttactaccgcactgctggcaggaggcgcaactca
agcgtttgcgaaagaaacgaaccaaaagccatataaggaaacatacggcatttcccatattacacgeccatg
atatgctgcaaatccctgaacagcaaaaaaatgaaaaatatcaagttcctgagttcgattcecgtccacaatt
aaaaatatctcttctgcaaaaggcctggacgtttgggacagctggccattacaaaacgctgacggcactgt
cgcaaactatcacggctaccacatcgtctttgcattagccggagatcctaaaaatgcggatgacacatcga
tttacatgttctatcaaaaagtcggcgaaacttctattgacagctggaaaaacgctggccgegtcectttaaa
gacagcgacaaattcgatgcaaatgattctatcctaaaagaccaaacacaagaatggtcaggttcagccac
atttacatctgacggaaaaatccgtttattctacactgatttctccggtaaacattacggcaaacaaacac
tgacaactgcacaagttaacgtatcagcatcagacagctctttgaacatcaacggtgtagaggattataaa
tcaatctttgacggtgacggaaaaacgtatcaaaatgtacagcagttcatcgatgaaggcaactacagctce
aggcgacaaccatacgctgagagatcctcactacgtagaagataaaggccacaaatacttagtatttgaag
caaacactggaactgaagatggctaccaaggcgaagaatctttatttaacaaagcatactatggcaaaagc
acatcattcttccgtcaagaaagtcaaaaacttctgcaaagcgataaaaaacgcacggctgagttagcaaa
cggcgctctcggtatgattgagctaaacgatgattacacactgaaaaaagtgatgaaaccgctgattgcecat
ctaacacagtaacagatgaaattgaacgcgcgaacgtctttaaaatgaacggcaaatggtacctgttcact
gactcccgcggatcaaaaatgacgattgacggcattacgtctaacgatatttacatgecttggttatgttte
taattctttaactggcccatacaagccgctgaacaaaactggccttgtgttaaaaatggatcttgatceccta
acgatgtaacctttacttactcacacttcgctgtacctcaagcgaaaggaaacaatgtcgtgattacaagce
tatatgacaaacagaggattctacgcagacaaacaatcaacgtttgcgcecctagcecttcctgctgaacatcaa
aggcaagaaaacatctgttgtcaaagacagcatccttgaacaaggacaattaacagttaacaaataaaaac
gcaaaagaaaatgccgatatcctattggcattgacgtcaggtggcacttttcgacgtcggaagtggacatce
accaccatcatcactgatgaagcttgtcgagaagtactagaggatcataatcagccataccacatttgtag
aggttttacttgctttaaaaaacctcccacacctcccectgaacctgaaacataaaatgaatgcaattgtt
gttgttaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataa
agcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatct
gatcactgcttgagcctaggagatccgaaccagataagtgaaatctagttccaaactattttgtcattttt
aattttcgtattagcttacgacgctacacccagttcccatctattttgtcactcttececctaaataatectt
aaaaactccatttccacccctcecccagttcecccaactattttgteccgeccacagecggggecatttttettectyg



ttatgtttttaatcaaacatcctgccaactccatgtgacaaaccgtcatcttcggctactttttcectetgtce
acagaatgaaaatttttctgtcatctcttcgttattaatgtttgtaattgactgaatatcaacgcttattt
gcagcctgaatggcgaatgg

>birA
Atgaaggataacaccgtgccactgaaattgattgccctgttagcgaacggtgaatttcactctggecgagca
gttgggtgaaacgctgggaatgagccgggcggctattaataaacacattcagacactgecgtgactggggeg
ttgatgtctttaccgttccgggtaaaggatacagcctgcectgagcectatccagttacttaatgctaaacag
atattgggtcagctggatggcggtagtgtagccgtgctgccagtgattgactccacgaatcagtaccttet
tgatcgtatcggagagcttaaatcgggcgatgcttgcattgcagaataccagcaggctggeccgtggtegec
ggggtcggaaatggttttcgeccttttggcgcaaacttatatttgtcgatgttctggecgtctggaacaagge
ccggcggcggcgattggtttaagtctggttatcggtatecgtgatggecggaagtattacgcaagectgggtge
agataaagttcgtgttaaatggcctaatgacctctatctgcaggatcgcaagctggcaggcattcectggtgg
agctgactggcaaaactggcgatgcggcgcaaatagtcattggagccgggatcaacatggcaatgcgecgt
gttgaagagagtgtcgttaatcaggggtggatcacgctgcaggaagcggggatcaatctcgatcgtaatac
gttggcggccatgctaatacgtgaattacgtgctgecgttggaactcttcgaacaagaaggattggcacctt
atctgtcgcgctgggaaaagctggataattttattaatcgcccagtgaaacttatcattggtgataaagaa
atatttggcatttcacgcggaatagacaaacagggggctttattacttgagcaggatggaataataaaacc
ctggatgggcggtgaaatatccctgcgtagtgcagaaaaatga

>BirA
MKDNTVPLKLIALLANGEFHSGEQLGETLGMSRAAINKHIQTLRDWGVDVFTVPGKGYSLPEPIQLLNAKQ
ILGQLDGGSVAVLPVIDSTNQYLLDRIGELKSGDACIAEYQQAGRGRRGRKWFSPFGANLYLSMEFWRLEQG
PAAAIGLSLVIGIVMAEVLRKLGADKVRVKWPNDLYLQODRKLAGILVELTGKTGDAAQIVIGAGINMAMRR
VEESVVNQGWITLOQEAGINLDRNTLAAMLIRELRAALELFEQEGLAPYLSRWEKLDNFINRPVKLIIGDKE
IFGISRGIDKQGALLLEQDGIIKPWMGGEISLRSAEK

Notes.
Can screen colonies by miniprep and digestion with BamH1/HindIII
Infusion enzyme has 3’ to 5’ exonuclease activity so the Kpnl and AatII

enzymes were chosen for their 3’ overhangs, that are removed and allow
seamless cloning.



