Living Colors® vectors for easy cloning, expression, and subcellular localization applications

¢ Visualize a variety of targets with
our subcellular localization vectors

¢ Establish dual-color stable cell
lines with our cloning vectors
using different resistance cassettes

e Efficient parallel cloning of fusion
proteins with our In-Fusion™
Ready prelinearized vectors

Clontech’s Living Colors Fluorescent
Proteins present a powerful tool for many
applications in biological research. Our
fluorescent protein collection possesses
distinct spectral properties, offering a full
spectrum of colors. These proteins can be
used in multicolor applications to simplify
visualization of different cellular events (1).

Our DsRed-Monomer and AcGFP1
fluorescent proteins are ideal tools for
monitoring gene expression and intracel-
lular protein traflicking. Because of their
distinct spectra, these fluorescent proteins
can be used for multicolor labeling and
direct visualization applications (Figure 1).
Moreover, due to their monomeric character,
it is possible to localize AcGFP1 and DsRed-
Monomer to compartments and structures
that can only be targeted with non-oligomer-
izing fusion tags. Both DsRed-Monomer
and AcGFP1 proteins are extremely stable
and are ideal for real-time subcellular
localization studies.

We offer several DsRed-Monomer and
AcGFP1 subcellular localization vectors
encoding fusion proteins that localize to
various subcellular regions (Table I). With
these vectors you can visualize biologi-

cal processes as they occur and also easily
track your protein of interest to a specific
subcellular organelle or structure.

The growing list of AcGFP1 and DsRed-
Monomer vectors give you greater flexibility
to simultaneously label multiple organelles
and/or proteins of interest. Other prom-
ising applications include functional
analysis of organelle trafficking, receptor
biology, and signal transduction.

Figure 1. Multicolor visualization of subcellular structures using DsRed-Monomer and
AcGFP1 localization vectors. Hela cells were transfected simultaneously with different
combinations of our Living Colors Subcellular Localization Vectors (500 ng/vector) us-

ing a lipid-based transfection method. 36 hr posttransfection, cells were fixed using 4%
paraformaldehyde and visualized using a Zeiss® Axioskop™ fluorescence microscope.
Panel A. pDsRed-Monomer-Golgi and pAcGFP1-Mem. Panel B. pDsRed-Monomer-Golgi
and pAcGFP1-Tubulin. Panel C. pDsRed-Monomer-F and pAcGFP1-Endo. Panel D. pDsRed-

Monomer-Actin and

Vector

pAcGFP1-Endo.

Target Structure

Localization Tag or Gene

Applications

pDsRed-Monomer-Golgi

pDsRed-Monomer-Actin

DsRed-Monomer F

pAcGFP1-Tubulin

pAcGFP1-Endo

pAcGFP1-Mem

pAcGFP1-Actin

PAcGFP1-Nuc

pAcGFP1-Golgi

pPAcGFP1-Mito

Transmedial region
of the Golgi apparatus

Actin filaments

Inner leaflet of the
plasma membrane

Microtubule network
Endosomal compartment

Plasma membrane

Actin filaments

Nucleus

Transmedial region
of the Golgi apparatus

Mitochondria

Targeting sequence
of human f 1,4-galactosyl-
transferase (2)

Human cytoplasmic
p-actin (3)

Farnesylation sequence from
c-Ha-Ras (4)

Human a-tubulin (5)
Human rhoB GTPase (6)

Membrane-targeting
signal of neuromodulin (7)

Human cytoplasmic f-actin

Three tandem repeats of
nuclear localization signal
(NLS) of the SV40 large
T-antigen

Targeting sequence
of human  1,4-galactosyl-
transferase

Targeting sequence from
subunit VIl of human
cytochrome c oxidase

Study organelle dynamics
and protrusions

Track morphology and
intracellular distribution

Study cytoskeletal dynamics

e Study membrane dynamics
Monitor membrane-
associated changes

Study cytoskeletal dynamics

Study endosome dynamics

Study membrane dynamics
Monitor membrane-
associated changes

Study cytoskeletal dynamics

Visualize nucleus

Study nuclear import and
export

Monitor cell growth and cell
division

Study organelle dynamics
and protrusions

Track morphology and
intracellular distribution

Track mitochondrial dynamics

1 This table contains a partial list of our Living Colors subcellular localization vectors. For a complete list,

see www.clontech.com
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Living Colors vectors for easy cloning, expression, and subcellular localization applications

Our pDsRed-Monomer-Hyg-N1/C1 and
pAcGFP1-Hyg-N1/C1 vectors (Figure
2), make it easy to establish stable cell lines
coexpressing AcGFP1 and DsRed-Mono-
mer fusion proteins by selecting with both
hygromycin and neomycin. Target genes
of interest can be easily transferred from
our standard pDsRed-Monomer-N1/C1
and pAcGFP1-N1/C1 vectors contain-
ing the neomycin selection cassette into
the corresponding hygromycin-resistant
(Hygr) N1 or C1 vectors (8), because the
two vector sets contain identical multiple
cloning sites. This allows you to coexpress
two different Living Colors fusion proteins
in the same cell.

To simplify the construction and testing
of fluorescent protein fusions, we offer
prelinearized versions of our popular DsRed-
Monomer-N1/C1 and AcGFP1-N1/C1
cloning vectors for fast, efficient PCR cloning,
Simply use appropriate gene-specific PCR
primers encoding 15 nucleotide 5" exten-
sions homologous to the ends of these
prelinearized vectors to amplify your gene
of interest. Since all four prelinearized
vectors are identical at the site of lineariza-
tion, you can use the same PCR product
for cloning directly into any one of them;
saving time and allowing parallel cloning
of fusion proteins with different colors

at either the N- or C-terminus. This is
important when the ability of a protein
of interest to function either as an N- or
C-terminal fusion is unknown.

To demonstrate the utility of these prelin-
earized vectors, O-actinin was amplified by
PCR using appropriate primers incorpo-
rating the relevant 5" extensions. The PCR
product was then efficiently cloned into
all four prelinearized vectors. As shown in
Figure 3, all four constructs expressed the
properly functioning fusion protein.

Clontech Laboratories, Inc. ® www.clontech.com
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Figure 2. Hygromycin DsRed-Monomer and AcGFP1 expression vectors. Vector maps

of our DsRed-Monomer and pAcGFP1 Hyg-N1 (Panel A) and Hyg-C1 (Panel B) mammalian
expression vectors for fusion applications. Each vector contains a hygromycin selection
cassette. These vectors can be used together with our standard N1/C1 vectors containing
the neomycin selection cassette to establish double-stable cell lines expressing two
different Living Colors proteins.

Figure 3. Cloning of PCR-amplified a-actinin directly into four different In-Fusion Ready
prelinearized DsRed-Monomer and AcGFP1 vectors. The gene for a-actinin (1,600 bp)

was amplified by PCR and immediately cloned into four different prelinearized DsRed-
Monomer N1/C1 and AcGFP1 N1/C1 vectors using the In-Fusion cloning method. All four
recombinant vectors were transfected into Hela cells using a lipid-based transfection agent.
36 hr posttransfection, cells were fixed using 4% paraformaldehyde and visualized using a
Zeiss Axioskop fluorescence microscope. Panel A. a-actinin-AcGFP1-C1. Panel B. a-actinin-
AcGFP1-N1. Panel C. a-actinin-DsRed-Monomer-C1. Panel D. a-actinin-DsRed-Monomer-N1.

SV40 ori SV40 ori
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Fruit Fluorescent Proteins—a new spectrum of fluorescent proteins

¢ Broad emission range (553-649 nm)
¢ Easy detection with DsRed antibodies

¢ Highly flexible licensing terms

Clontech is distributing vectors encoding
several of the Fruit Fluorescent Proteins,
developed in Dr. Roger Tsien’s lab (9-11),
which are already well-characterized and
recognized in the literature. The Fruit
Fluorescent Proteins are mutants derived
from mRFP1, a monomeric mutant of
DsRed, by directed mutagenesis (12).

We are offering mCherry in four different
vector formats, plus source vectors for five
additional Fruit Fluorescent Proteins,
mRaspberry, mPlum, mBanana, mOrange,
and mStrawberry, through our licensing
program.

Clontech’s Living Colors DsRed Mono-
clonal and Polyclonal Antibodies (Cat.
Nos. 632392, 632393, & 632496) can be
used to detect the Fruit Fluorescent Proteins
by Western blot analysis (Figure 4).

We have successfully tested mCherry
fused to several proteins, including actin
and tubulin (Figure 5). Other fusion
proteins containing mCherry have been
reported in Arabidopsis (13), zebrafish
(14), E. coli (15), HIV virions (16), and
yeast (17). These fusions have also been
used for quantitative imaging techniques
such as fluorescence resonance energy

transfer (FRET; 18).

We have established three stably-transfected
HEK 293 cell lines with different levels
of mCherry expression (as measured by
flow cytometry). Transfected cells were
observed to grow at a rate similar to
nontransfected control cells, without
increased cell death, as determined by
visual inspection.

1 2 3 4 5 6 7 8 9
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Figure 4. Western blot detection of Fruit
Fluorescent Proteins. HEK 293 cells were
transiently transfected with mammalian
expression vectors encoding the mFruits
listed below, and lysates from the equivalent
of 35,000 cells/well were analyzed by Western
blot. Panel A. DsRed Monoclonal Antibody
(1:500). Panel B. DsRed Polyclonal Antibody
(1:1,000). Lane 1: mPlum. Lane 2: mStraw-
berry. Lane 3: mRaspberry. Lane 4: mCherry.
Lane 5: mOrange. Lane 6: mBanana.

Lane 7: Control (untransfected cells).

Lane 8: DsRed-Express. Lane 9: AcGPF1.

—
T

Figure 5. mCherry fusion constructs.

Hela cells were transiently transfected,
via a lipid-based method, with mammalian
expression vectors encoding mCherry
fused to either human cytoplasmic B-actin
(Panel A) or tubulin (Panel B). Cells were
fixed using 4% paraformaldehyde and
imaged 36 hr posttransfection with a 40X
objective on a Zeiss Axioskop microscope
using the 575/50, 610, 640/50 filter set.

‘The Fruit Fluorescent Proteins will expand
your experimental opportunities. These
proteins offer a wide emission range, two
antibodies for detection, and demonstrated
stable expression—and they perform suc-
cessfully in numerous fusion applications.

Clontech Laboratories, Inc. ® www.clontech.com
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Living Colors' & Fruit Fluorescent Protein Vectors

Product Size Cat. No. Product Size Cat. No. Product Size Cat. No.
pDsRed-Monomer-Actin Vector pAcGFP1-C2 Vector pmCherry Vector 20 ug 632522
20 pg 632479 20 pg 632481
pmCherry-N1 Vector
pDsRed-Monomer-Golgi Vector pAcGFP1-C3 Vector 20 g 632523
20 pg 632480 20 pg 632482
pmCherry-C1 Vector
pDsRed-Monomer-F Vector pAcGFP1 Vector 20 g 632524
20 pg 632493 20 ug 632468
pmCherry-1 Vector
pDsRed-Monomer-Hyg-N1 Vector pAcGFP1-C1 Vector 20 g 632525
20 pg 632494 20 pg 632470
pmRaspberry Vector
pDsRed-Monomer-Hyg-C1 Vector pAcGFP1-N1 Vector 20 g 632526
20 pg 632495 20 ug 632469
pmPlum Vector 20 pg 632527
pDsRed-Monomer-N1 Vector AcGFP1 Vector Set
20 ug 632465 20 g x3 632426 pmBanana Vector
20 ug 632528
pDsRed-Monomer-C1 Vector pIRES2-AcGFP1 Vector
20 g 632466 20 g 632435 pm0range Vector
20 ug 632529
pDsRed-Monomer Vector pAcGFP1-Actin Vector
20 ug 632467 20 ug 632453 pmStrawberry Vector
20 ug 632530
pAcGFP1-Tubulin Vector pAcGFP1-Golgi Vector . -
20 g 632488 20 g 632464 Living Colors DsRed Monoclonal Antibody
20 pl 632393
pAcGFP1-Endo Vector pAcGFP1-Mito Vector 200 pl 632392
20 pg 632490 20 pg 632432
Living Colors DsRed Polyclonal Antibody
pAcGFP1-Mem Vector pAcGFP1-Nuc Vector 100 pl 632496
20 pg 632491 20 pg 632431
pAcGFP1-Hyg-N1 Vector pLP-AcGFP1-C Acceptor Vector
21g 632489 2019 632471 1 This table contains a partial list of Living Colors vectors.
pAcGFP1-Hyg-C1 Vector pLPS-AcGFP1-N Acceptor Vector For a complete list, see www.clontech.com
20 g 632492 20 g 632472 Notice to Purchaser
pAcGFP1-N Vector Set pDsRed-Monomer-N In-Fusion Ready Vector Please see the DsRed-Monomer, CMV Sequence,
20 ug x3 632485 1ug 632498 Creator™ and Creator™ Access Services, Fruit
pAcGFP1-C Vector Set pDsRed-Monomer-C In-Fusion Ready Vector Fluorescent Protein Products, and Living Colors®
2019 %3 632486 11g 632499 licensing statements on page 33.
pAcGFP1-1 Vector pAcGFP1-N In-Fusion Ready Vector
20 pg 632497 1ug 632501
pAcGFP1-N2 Vector pAcGFP1-C In-Fusion Ready Vector
20 pg 632483 1ug 632500

pAcGFP1-N3 Vector
20 pg 632484
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