GATEWAY Binary Vector (pGWB)

1. All pGWB vectors confer resistance to both kanamycin and hygromycin in plant.
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The pGWB Series

(1) pGWBL:[ ( nopromoter, notag) (--R1-CmR-ccdB-R2-) ]

(2) pGWB2: [ ( 35S promoter, notag) (--35S promoter—R1-CmR-ccdB-R2--)]

(3) pGWBS3: [ (no promoter, C-GUS) (--R1- CmR-ccdB-R2-GUS-) |

(4) pGWBA4: [ (no promoter, C-sGFP)  (--R1- CmR-ccdB-R2—sGFP--) |

(5) pGWBS: [ (35S promoter, C-sGFP)  (--35S promoter—R1- CmR-ccdB-R2-sGFP--) |

(6) pGWBS : [ (35S promoter, N-sGFP)  (--35S promoter-sGFP-R1- CmR-ccdB-R2--) |

(7) pGWBY : [ (no promoter, C-6xHis) (--R1- CmR-ccdB-R2-6xHis-) ]

(8) pGWBS : [ (35S promoter, C-6xHis) (--35S promoter-R1- CmR-ccdB-R2-6xHis--) |
(9) pGWBS9: [ (35S promoter, N-6xHis)  (--35S promoter-6xHis-R1- CmR-ccdB-R2--) |
(10) pGWB10: [ (no promoter, C-FLAG) (--R1- CmR-ccdB-R2-FLAG--) |

(11) pGBW11 : [ (35S promoter, C-FLAG) (--35S promoter-R1- CmR-ccdB-R2-FLAG--) |
(12) pGWB12: [ (35S promoter, N-FLAG) (--35S promoter-FL AG-R1- CmR-ccdB-R2--) |
(13) pGWB13: [ (no promoter, C-3xHA) (--R1- CmR-ccdB-R2-3xHA--) |

(14) pGWB14 : [ (35S promoter, C-3xHA)  (--35S promoter-R1- CmR-ccdB-R2-3xHA--) |
(15) pGWB15 : [ (35S promoter, N-3xHA)  (--35S promoter-3xHA-R1- CmR-ccdB-R2--) |
(16) pGWB16: [ (no promoter, C-4xMyc)  (--R1- CmR-ccdB-R2-4xMyc--) |

(17) pGWBL17 : [ (35S promoter, C-4xMyc)  (--35S promoter-R1- CmR-ccdB-R2-4xMyc--) |
(18) pGWB18: [ (35S promoter, N-4xMyc)  (--35S promoter-4xMyc-R1- CmR-ccdB-R2--) |
(19) pGWB19:: [ (no promoter, C-10xMyc) (- -R1- CmR-ccdB-R2-10xMyc) |

(20) pGWB20 : [ (35S promoter, C-10xMyc) (--35S promoter-R1- CmR-ccdB-R2-10xMyc) |
(21) pGWB21 : [ (35S promoter, N-10xMyc) (--35S promoter-10xMyc-R1- CmR-ccdB-R2) |
(22) pGWB22: [ (no promoter, C-GST)  (--R1- CmR-ccdB-R2-GST--) ]

(23) pGWB23: [ (35S promoter, C-GST)  (--35S promoter-R1- CmR-ccdB-R2-GST) |

(24) pGWB24 : [ (35S promoter, N-GST)  (--35S promoter-GST-R1- CmR-ccdB-R2) |

(25) pGWB25: [ (no promoter, C-T7) (--R1- CmR-ccdB-R2-T7--) |

(26) pGWB26 : [ (35S promoter, C-T7) (--35S promoter-R1- CmR-ccdB-R2-T7) |

(27) pGWB27 : [ (35S promoter, N-T7) (--35S promoter-T7-R1- CmR-ccdB-R2) |

(28) pGWB28: [ (no promoter, C-TAP) (--R1- CmR-ccdB-R2-TAP--) ]

(29)pGWB29 [ (35S promoter, C-TAP)  (--35S promoter-R1- CmR-ccdB-R2-T7) ]

Notes:



1. pGWBL is used for simple cloning, pGWB2 is for expression driven by the 35S promoter, pGWB3 for
promoter-GUS analysis, pGWB4-6 for fusion of GFP, and pGWB7-24 are for fusion of tags.

2. Tags could be added to either the N- or C- terminus of Your Clone. For example, in pGWB10 “C-
FLAG"” meansthat after the LR reaction with the vector, FLAG will be fused at the C-terminal of Your
Clone.

3. DNA sequences enclosed in [ ] are introduced into the HindllI-Sacl site of the binary vector pABH-

Hm1 [Mitaet a. (1995) Plant Physiol. 107: 895-904; see next page]. R =theattR site.



Construction of pGWBs

The binary vector used as the starting plasmid for the construction of pGWBs was
pABH-HmM1 [Mita et al. (1995) Plant Physiol. 107: 895-904]. pABH-HmL1 itself was
made by introducing the beta amylase promoter and HPT unit into pBI101. The
HindllI-Sacl region in pABH-HmM1 harboring the beta amylase promoter::GUS was
replaced by the GATEWAY cassette and tag in the pGWB as shown below. The
average size of pGWB is 17kb.

Nos-P |NPTII [Nos-T-(HindlI1)-|[ GATEWAY { (Sacl) - |Nos-T { [Nos- T HPT B5S

The DNA fragment diagrammed above is present between LB and RB of binary
vector. Note that the HPT unit isin reverse orientation.

All pGWBs contain NPTIl gene for kanamycin selection and HPT gene for
hygromycin selection in plant.
Antibiotics can be used for selection in bacteria are as below.
pGWBs: kanamycin, hygromycin, chloramphenicol
recombinant pGWB (after LR reaction) :  kanamycin, hygromycin.

The princple behind the GATEWAY technology and the pGWB vector series could be
generalized asfollow.

(1) Subsequent to the LR reaction with an Entry Clone and a pGWB vector, the attR1-
(CmR, ccdB)-attR2 cassette in the pGWB will be replaced by the attB1-(Your
Clone)-attB2.

(2) The tag will be fused automatically in-frame to Your Clone, if the primer was
designed according to the GATEWAY system (see instruction manual by Invitrogen).
Note that the peptide encoded by the attB and linker region will be included in your
construct, linking the tag to Your Clone.

(3) N indicates the nucleotide (and X the amino acid) that shold be included in Your
Clone.



Important Note

(1) Linearize pGWBSs by digestion with Xhol before performing the LR reaction. The
efficiency of the LR reaction depends on the topology of the plasmids in the
following order (see instruction manual of Invitrogen).

Either or both plasmidslinear > both plasmids relaxed >> both plasmids supercoiled

The Xhol linker was introduced into Notl site (of GATEWAY cassette just

downstream of attR1) inall pGWBs. This Xhol siteisunique.
P Xh BPE

Nos-P | NPTI | [Nos-T-| (Hi ndl 11){ GATEWAY {(Sacl)- Nos-T - Nos- T HPT 35S

P:Pstl, B:BanmHl, E:EcoRlI, Xh: Xhol

TheHindlll, Xhol and Sacl sites are unique in pGWBS.

(2)Select with kanamycin (50 ug/ml) AND hygromycin (50 ug/ml) after the LR reaction.
Because the Entry Clone vector pDONR201 is also encode kanamycin resistance,
hygromycin is necessary to screen recombinant pGWBs. Kanamycin, should be
used in addition as many petite colonies will appear on plate without kanamycin.

(3)Use the Escherichia coli strain DH5alpha for cloning the product of the LR (BP)
reactions, since negative selection with ccdB does not work in the E.coli which has F
episome (see instruction manual of Invitrogen).

(4)Sometimes, E.coli with both the Entry Clone and recombinant pGWB are obtained
subsequent to the cloning. | recommend that only the E. coli colonies with only the
recombinant pGWB be used.



pGWBL1 : [ ( no promoter, no tag) (--R1-ccdB-R2 --) ]

(AAGCTT) --//
(TCTAGA) TC ACA AGI TTG TAC AAA AAA --(CnRR, ccdB) -- TTC TTG TAC AAA GIG

GIG ATC TAG AGG ( GAG CTO)

(2) TheHindlll (AAGCTT), Xbal (TCTAGA) and Sacl (GAGCTC) sites are shown
(2) The attR1-CmR-ccdB-attR2 cassette is underlined.

After the LR reaction, the following sequence will be obtained.

(AAGCTT) --//
(TCTAGA) TC ACA AGT TTG TAC AAA AAA GCA GGC TNN (Your Cl one) NAC CCA GCT

TTC TTG TAC AAA GIG GIG ATC TAG AGG ( GAG CTC)

(1) TheattB1 and attB2 sequences are underlined.
(2) The in-frame termination codon TAG (double-underlined) is present downstream of
attB2.



pGWB2 : [ (35S promoter, no tag) (--35S promoter-R1-ccdB-R2 --) ]

(AAGCTT) -- 35S promoter --//
( TCTAGA) GTTA TCA ACA AGT TTG TAC AAA AAA --(CnR, ccdB) --TTC TTG TAC AAA GIG

GIT GAT AAC AGC GCT TA(G AGCTC)

(2) TheHindlll (AAGCTT), Xbal (TCTAGA) and Sacl (GAGCTC) sites are shown
(2) The attR1-CmR-ccdB-attR2 cassette is underlined.
(3) The sequence upstream of the Xbal site isthe same asin pBl121

After LR reaction, the following sequence will be obtained

(AAGCTT) -- (35S pronoter) --//
( TCTAGA) GTTA TCA ACA AGT TTG TAC AAA AAA GCA GGC TNN ( Your Cl one) NAC CCA

M -oesees (% (P
GCT TTC TTG TAC AAA GIG GIT GAT AAC AGC GCT TA(G AGCTC)

(A (A (L) (M (K (VM) (VM) (D (N (5 (A

(2) Include the initiation codon ATG in Your Clone as pPGWB2 does not have one.

(2) The inclusion of a termination codon in Your Clone is not necessary since one is
present downstream of attB2. The amino acid residues in () are encoded by the
attB2 and the linker region, and will be included if the termination codon TAG
(double-underlined) of the vector is used.

(3) N indicates the nucleotide (and X the amino acid) that should be included in Your
Clone.



pGWB3 : [ (no promoter, C-GUS) (--R1-ccdB-R2-GUS--) ]

(AAGCTT) --//
(TCTAA) T CAA ACA AGT TTG TAC AAA AAA --(CnR, ccdB)-- TTC TTG TAC AAA GIG

GIT CGA TCT AGA GGA TCC CCG GGT GGT CAG TCC CTT ATG --(GUS sequence)
- - (GAGCTC)

(1) As aresult of a mistake during the fill-in reaction while constructing pGWB3, the
Xbal site TCTAGA was changed to TCTAA. However, | think it would not affect
the result of your experiments.

(2) Theinitiation codon ATG (double-underlined) is from the GUS coding sequence.

(3) The Sacl site (GAGCTC) is present just upstream of the Nos terminator.

After the LR reaction, the following sequence will be obtained.

(AAGCTT) --//

(TCTAA) T CAA ACA AGT TTG TAC AAA AAA GCA GGC TNN ( Your Clone) NAC CCA GCT
(X (P) (A

TTC TTG TAC AAA GTG GIT CGA TCT AGA GGA TCC CCG GGT GGT CAG TCC CTT ATG

(F) (L) (V) (K (M (VM) (R (9 (R (G (9 (P (G (§ (Q (5 (V M
--(GUS sequence) --(GAGCTQ)

(2) If Your Clone has only a5’ region/promoter without an initiation codon, trandation
will start at the ATG (double-underlined) of GUS.

(2) If Your Clone contains at least a part of an ORF, C-terminal GUS fusion will be
made (if inframe). Inthat case, the peptide sequence made up of the amino acids in
() will link Your Clone and GUS.

(3) N indicates the nucleotide (and X the amiono acid) that should be included in Your
Clone, if C-terminal GUS fusion is to be made.

(4) The DNA sequence from GUSto the Sacl siteisthe sameasin pBl121.



pGWB4 : [ (no promoter, C-sGFP) (--R1-ccdB-R2-sGFP--) |

(AAGCTT) --//
(TCTA A) TC ACA AGI TTG TAC AAA AAA --(Cm R _ccdB)-- TTC TTG TAC AAA GIG

GIG ATC ATG - - (GFP sequence) --(GAGCTQ)

(1) As aresult of a mistake during the fill-in reaction while constructing pGWB4, the
Xbal site  TCTAGA was changed to TCTAA. However, | think it would not affect
the results of your experiments.

(2) Theinitiation codon ATG (double-underlined) is from the GFP coding sequence.

After the LR reaction, the following sequence will be obtained.

(AAGCTT) --//
(TCTA A) TC ACA AGT TTG TAC AAA AAA GCA GGC TNN (Your Clone) NAC CCA GCT
(X (P) (A

TTC TTG TAC AAA GIG GIG ATC ATG - - (GFP sequence) --(GAGCTQ)
(F) (L) (V) (K (VM) (VW (1) M

(2) If Your Clone has only a5’ region/promoter without an initiation codon, tranalation
will start at the ATG (double-underlined) of GFP.

(2) If Your Clone contains at leaset a part of an ORF, C-terminal GFP fusion will be
made. In that case, the peptide sequence made up of the amino acid in () will link
Your Clone and GFP,

(3) N indicates the nucleotide (and X the amino acid) that should be included in Your
Clone, if C-terminal GUS fusion is to be made.

(4) The sequences from the termination codon of GFP to Sacl site (see below) was
generated by the follwing steps: (i) Notl digest, (ii) fill-in, and (iii) Sacl linker (8-
mer) ligation.

TAAAGCGGCCC( GAGCTC)



pGWBS : [(35S promoter, C-sGFP) (--35Spromoter—R1-ccdB-R2—-sGFP--) ]

(AAGCTT) -- 35S promoter --//
(TCT AA)T CAA ACA AGT TTG TAC AAA AAA --(CnR, ccdB) ITC TTG TAC AAA GIG

GIT CGA TCT AGA GGA TCC ATG -- (GFP sequence) --(GAGCTQ)
(1) As aresult of a mistake during the fill-in reaction while constructing pGWBS5, the
Xbal site TCTAGA was changed to TCTAA. However, | think it would not affect

the result of your experiments.
(2) Theinitiation codon ATG (double-underlined) is from the GFP coding sequence.

After LR reaction, the following sequence will be obtained.

35S pronot er —( TCT AA) T CAA ACA AGT TTG TAC AAA AAA GCA GGC TNN ( Your Cl one)

NAC CCA GCT TTC TTG TAC AAA GIG GIT CGA TCT AGA GGA TCC ATG - -

-X- -P- -A -F- -L- -Y- -K- -V- -\- -R -$ -R -G -S -M
(GFP sequence) -- (GAGCTCQ)

(2) Include an initiation codon ATG in Your Clone. Protein fusion with the C-terminal
GFP will be linked by the peptide sequence derived from the attB2 and linker region
as shown in the above sequence.

(2) N indicates the nucleotide (and X the amino acid) that is needed to be included in
Your Clone.

(3) The DNA sequence downstream of GFP is the same ase in pPGWBA4.

(4) Hyphenations flanking the amino acid residues are used for proper spacing.



pGWBSG : [ (35S promoter, N-sGFP)  (--35S promoter-sGFP-R1-ccdB-R2--) |

(AAGCTT) -- 35S promoter --(G-P sequence)--//
--- C(TG TAC A)TC ACA AGT TTG TAC AAA AAA --(CnR, ccdB) FTC TTG TAC AAA

GIG GIG ATG TAC AAG TAA AGOGGCCC( GAGCTC)
(1) The GATEWAY conversion cassette was introduced into the BsrGl (TGTACA) site

(inthe 3 end of GFP).
(2) The termination codon TAA (double-underlined) is derived from GFP.

After LR reaction, the following sequence will be obtained.

(AAGCTT) -- 35S promoter --(GFP sequence)--//
--- C(TG TAC A) TC ACA AGT TTG TAC AAA AAA GCA GGC TNN (Your Cl one) NAC

“L- =Y cl- =T =S -L- Y- <K -K A -G -Xe cemm mmee- (X)
CCA GCT TTC TTG TAC AAA GTG GTG ATG TAC AAG TAA AGOGGCCC( GAGCTC)
(P) (A () (L) (N (K (M (M (M (N (K *

(1) The inclusion of a termination codon in Your Clone is not necessary since one is
present downstream of attB2. The amino acid residues in () is encoded by the
attB2 and the linker region, and will be included if the termination codon TAG of the
vector is used.

(2) The C-terminus of the original GFPisLYK*.

(3) The5 end sequence of GFP is as shown below.

TCTAGAGGATCC ATG - - (GFP sequence) - -
Xbal BamH M

(4) The sequence upstream of Xbal site isthe same as pBI121.



pGWB7, 8, 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29
(no promoter or 35S promoter, C-tag)
No promoter - 7, 10, 13, 16, 19, 22, 25, 28
35S promoter --- 8, 11, 14, 17, 20, 23, 26, 29

(AAGCTT) -- (no pronoter or 35S pronoter) --//

( TCTAGA) GTTA TCA ACA AGT TTG TAC AAA AAA - - (CnR, ccdB) - - TTC TTG TAC AAA GIG

GIT GAT AAC AGC tag GCT TA(G AGCTC)

(2) TheHindlll (AAGCTT), Xbal (TCTAGA) and Sacl (GAGCTC) sites are shown.
(2) The attR1-CmR-ccdB-attR2 cassette is underlined.

(3) The sequence upstream of the Xbal site isthe same asin pBI101 or pBl121.

(4) The sequence of each tag isindicated in the “ Tags’ section.

After LR reaction, the following sequence will be obtained.

(AAGCTT) -- (no pronoter or 35S pronoter) --//
( TCTAGA) GTTA TCA ACA AGTI TTG TAC AAA AAA GCA GGC TNN ( Your Clone) NAC CCA

[V -X- - P-
GCT TTC TTG TAC AAA GTG GTT GAT AAC AGC tag GCT TA(G AGCTO)

A -F- -L- -Y- -K- -V- -V- -D -N -S tag -A *

(2) Include an initiation codon ATG in Your Clone. Protein fusion with the C-terminal
tag will be linked by the peptide sequence derived from the attB2 and linker region
as shown in the above sequence.

(2) Trandation will stop at the termination codon TAG (double-underlined) after the

tag.



pGWB9, 12, 15, 18,2 1, 24, 27 (35S promoter, N-tag)

(AAGCTT) -- 35S promoter --//
(TCTAGA) ATG AGC tag GCT GIT ATC ACA AGI TTG TAC AAA AAA — (CnR ccdB)-

-TTC TTG TAC AAA GIG GIG ATA ACC TA(G ACCTCQ)

(2) TheHindlll (AAGCTT), Xbal (TCTAGA) and Sacl (GAGCTC) sites are shown.
(2) The attR1-CmR-ccdB-attR2 cassette is underlined.

(3) Sequence upstream of the Xbal site isthe same asin pBI121.

(4) The sequence of each tags isindicated in the “Tags’ section.

After the LR reaction, the following sequence will be obtained.

(AAGCTT) -- 35S promoter --//
(TCTAGA) ATG AGC tag GCT GIT ATC ACA AGI TTG TAC AAA AAA GCA GGC TNN

M -S tag -A- -V- -1- -T- -S -L- -Y- -K -K -A -G -X%
(Your O one) NAC CCA GCT TTC TTG TAC AAA GTG GIG ATA ACC TA(G AGCTC)
------ (X (P (A (F (L) (V) (K (M (V) (1) (T) *

(1) The inclusion of a termination codon in Your Clone is not necessary since one is
present downstream of attB2. The amino acid residuesin () is encoded by the attB2
and the linker region, and will be included if the termination codon TAG (double-
underlined) of the vector is used.



Tags

Hyphenations in the amino acid sequences are used for proper spacing.

pGWBA4,5,6 (sGFP) 720bp

The sequence of sSGFP (ATG to TAA) is as described by Chiu et al., (1996) Current Bial., 6: 325-330 .

Note that the C-termina K is converted to | in pGWB6 (35S promoter, N-GFP). (see the section on
pGWB6)

ATGGT GAGCAAGGEECGAGGAGCT GI' TCACCGEEEGT GGT GCCCAT CCTGGT CGAGCT GGACGECGACGT G
M—V- S&—K—-G—-E—-E—-L—F—T—6—-V—V—P—|—L—V—E—L—D G D V-
AACGGCCACAAGT TCAGCGT GT CCGGCGAGEECGAGGEECGAT GCCACCT ACGECAAGCT GACCCTGAAG
NG H K F S VS GEGEGDAT Y-G K L-T- L- K-
TTCATCTGCACCACCGGECAAGCT GCCCGT GCCCT GGCCCACCCT CGTGACCACCT TCACCTACGECGT G
F1-CG T T- G K L- P~ V- P- WP T- L-V-T-T-F T- Y- G V-
CAGTGCTTCAGCCGCTACCCCGACCACAT GAAGCAGCACGACT TCT TCAAGT CCGCCATGCCCGAAGEC
CCGCGFSRY-PDHMKQHDFF K SAMP E G
TACGI CCAGGAGCGCACCATCTTCT TCAAGGACGACGGECAACT ACAAGACCCGCGCCGAGGTGAAGTTC
Y- V-Q EE R T-1-F F K DD GNY K T R A E V- K F
GAGGGCGACACCCTGGTGAACCGCAT CGAGCT GAAGGECAT CGACT TCAAGGAGGACGGECAACATCCTG
E-GD T-L-V-NRI-EL-K GI-DF K EDGN |- L-
GGGCACAAGCT GGAGT ACAACTACAACAGCCACAACGT CTATAT CATGGOCGACAAGCAGAAGAACGEC
G H K L-E Y- NY- NS HNV- Y- I-MADK Q@ K NG
ATCAAGGT GAACT TCAAGAT CCGCCACAACAT CGAGGACGGECAGCGT GCAGCT CGCCGACCACTACCAG
- K- V- NN F K I-R HNI-EDGS V-Q L-ADHY O
CAGAACACCCCCATCGECGACGEECCCCGT GCTGCTGCCCGACAACCACT ACCT GAGCACCCAGT CCaCC
G NT-P I-GD G P V- L-L-P DNH Y- L-S5 T-Q S A
CTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGT CCTGCTGGAGT TCGT GACCGCCGCCGEGATC
L- S KK D P NEKRDHMV-L-L-E F V- T- A A G I

ACTCACGGCATGGACGAGCT GTACAAGT AA

T-H G M D E L- Y- K *



pGWB7, 8,9 (6xHis) 18bp
CATCATCATCATCATCAT
H H H H H H

pGWB10, 11, 12 (FLAG) 24bp
GACTACAAGGATGACGATGACAAG
D Y- K- D D D D K-

pGWB13, 14,15 (3xHA) 120bp

Please consult  http://pingu.salk.edu/users/forsburg/ for further information

GGGTTAATTAACATCTTTTACCCATACGATGTTCCTGACTATGCGGGCTAT CCCTATGACGTCCCGGAC
G L-I-NI-F Y-P YD VP DY AGY P Y- D V- P D

TATGCAGGAT CCTAT CCATAT GACGT TCCAGAT TACGCT GCTCAGT GCAGC
Y-A G S Y-P-Y-D V- P-D YA AQC S

(1) The three HA units are underlined.
(2) The 54" nucleotide is a G in the reported sequence, but it is a C in our vectors. This does not affect the
identity of the amino acid, however [CCG (P) to CCC (P)].

pGWB16, 17,18 (4xMyc) 171bp

Please consult  http://pingu.salk.edu/users/forsburg/ for further information

GGGTTAATTAACGGT GAACAAAAGCT AAT CT CCGAGGAAGACT TGAACGGT GAACAAAAAT TAATCTCA
G L-1- NG E QO K L-1-& E EDIL-NGE Q K L-1- 5

GAAGAAGACT TGAACGGACT CGACGGT GAACAAAAGT TGATTTCTGAAGAAGAT TTGAACGGT GAACAA
E-E D L-NGL-D G E Q@ K L-1-& E E D L-NGE Q@

AAGCTAAT CTCCGAGGAAGACT TGAACGGTAGC
K- L- 1- & E E D L- N G-S

The four Myc units aare underlined.



pGWB19, 20,21 (10xMyc) 402bp
GGGTTAATTAACGGT GAACAAAAGCTAAT CTCCGAGGAAGACT TGAACGGT GAACAAAAATTAATCTCA
G L-I- NG E QO K L-1-&5 E EEDL- NG E O K L-1-6&

GAAGAAGACT TGAACGGACT CGACGGT GAACAAAAGT TGATTTCTGAAGAAGAT TTGAACGGT GAACAA

E-E D L-NGL-D G E Q@ K L-1-6& E E D L-NGE @
AAGCTAAT CTCCGAGGAAGACT TGAACGGT GAACAAAAATTAAT CTCAGAAGAAGACT TGAACGGACTC
K- L-1-& EE E D L-NGE Q K L-1-S6 E E D L- N G L-

GACGGT GAACAAAAGT TGATTTCTGAAGAAGAT TTGAACGGT GAACAAAAGCT AAT CT CCGAGGAAGAC
DD GE Q@ K L-1-S EEDL-NGEQK L-1-85 E E D

TTGAACGGTGAACAAAAATTAAT CT CAGAAGAAGACT TGAACGGACT CGACGGT GAACAAAAGT TGATT
L- NG E QO K L-1-S&5 EEEDL-NGL- D G E Q@ K L-1-

TCTGAAGAAGAT TTGAACGGT GAACAAAAGCTAATCTCCGAGGAAGACT TGAACGGTAGC

S EEDIL-NGE QK L-1-8&5 E E D L-NG S

(1) Theten Myc units are underlined.
(2) Thelast codon AGC (Ser) is not included in pGWB19 and 20.



pGWB22,23,24 (GST) 678bp
The full-length GST sequence was derived from pGEX 2T

ATGTCCCCTATACTAGGT TATTGGAAAAT TAAGGGECCT TGT GCAACCCACT CGACT TCTTTTGGAATAT
M S P I-L-G Y WK I- K G L V- Q P T- R L- L- L- E Y-
CTTGAAGAAAAAT AT GAAGAGCAT TTGT ATGAGCGCGAT GAAGGT GATAAATGGCGAAACAAAAAGT TT
L- E- E- K- Y- E EEH L-Y-ERDEGD K WR N K K F-
GAATTGGEGTI TTGGAGI TTCCCAATCTTCCTTATTATATTGATGGTGATGT TAAATTAACACAGT CTATG
E-L- G L-E F P NL-P Y- Y- I-DGD V- K L-T- Q@ S M
GCCATCATACGTTATATAGCT GACAAGCACAACATGT TGGGTGGT TGT CCAAAAGAGCGT GCAGAGAT T
A l-1-R Y I-ADKHNMIL GG C P K ER A E I|I-
TCAATGCT TGAAGGAGCGGT TTTGGATATTAGATACGGT GT TTCGAGAATTGCATATAGTAAAGACTTT
S ML-EGA V- L-DI-R Y- GV S R I-AY S K D F-
GAAACTCTCAAAGT TGATTTTCTTAGCAAGCTACCT GAAATCCTGAAAATGI TCGAAGATCGI TTATGT
E-T- L- K- V- D F L- S K L-P-E ML-K MFEDR L G
CATAAAACATATTTAAATGGTGATCATGTAACCCATCCTGACT TCATGT TGTATGACGCTCTTGATGT T
H K T- Y- L- NG D H V-T-H P- DD F ML Y- D A L- D V-
GITTTATACATGGACCCAAT GTGCCTGGATGCGT TCCCAAAATTAGT TTGT TTTAAAAAACGTATTGAA
V- L- - M D P MC L- D A F P- K L- V-G F K K R I- E
GCTATCCCACAAATTGATAAGTACT TGAAAT CCAGCAAGTATATAGCAT GGCCT TTGCAGGEECT GGCAA
A l-P-Q I-D K Y- L- K S S K Y-1-A WP L- QG W Q
GCCACGT TTGGTGGT GGCGACCATCCTCCAAAAT CGGAT CTGGT TCCGCGT GGATCC

AT- -GG GDH P P K S D L-V- PR G &

pPGWB25, 26,27 (T7) 33bp

ATGGCTAGCAT GACT GGT GGACAGCAAAT GGGT
MASMTGGOQOQMG



PGWB28,29 (TAP) 546bp

AAGAGAAGAT GGAAAAAGAAT TT CATAGCCGT CTCAGCAGCCAACCGCT TTAAGAAAATCTCATCCTCC
K- R R W K- K- N F- 1- A V- S AANRTF KK I-S S S

GEGECACTTGATTATGATATTCCAACTACTGCTAGCGAGAATTTGTATTTTCAGEGTGAGCTCAAAACC

G AL DY-DI-P T-T-A S ENL-Y F O G E LK T

GCGECT CTTGCGCAACACGAT GAAGCCGT GGACAACAAATTCAACAAAGAACAACAAAACGCGT TCTAT

AA L-A Q HDEAV-DNIKFNKEOQONA F Y

GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGT TTAAAAGATGAC

E- - L- H L- P- N L- N EE QR NAF |I-Q S L- K D D

CCAAGCCAAAGCCCTAACCT TTTAGCAGAAGCTAAAAAGCT AAAT GAT GCT CAGGCGCCGAAAGTAGAC

P- S QO S A N L- L- A E- A K K L- N DA Q A P- K V- D

AACAAATTCAACAAAGAACAACAAAACGCGT TCTATGAGATCTTACATTTACCTAACT TAAACGAAGAA

N K F- N K- EE Q Q N A F- Y- E- |- L- H L- P- N L- N E- E-

CAACGAAACGCCT TCATCCAAAGT TTAAAAGAT GACCCAAGCCAAAGCGCTAACCT TTTAGCAGAAGCT

Q R NAF 1-0Q S L-K DDP S QS ANL L-AEA

AAAAAGCT AAAT GGT GCT CAGGCGCCGAAAGT AGACGCGAAT T CCGCGGEEAAGT CAACCT GA

K- K- L- N G A QO A P- K V-D A NS A G K S T- *

(1) The CBP sequence is underlined.
(2) TEV siteisunderlined in bold.
(3) The protein A sequence is double-underlined.
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