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Fluorescent protein expression in neural tissue, continued

Stock No.  Strain Name

005029 B6.Cg-Tg(HIxb9-GFP)1Tmj/J

006570  STOCK SmnI""Md Tg(Hlxb9-GFP)1Tmj
Tg(SMN2)89Ahmb/]

008299 B6.Cg-Tg(NEFL-EYFP/Neth)40Gsn/]

006417 B6.FVB-Tg(Npy-hrGFP)1Lowl/J

008321 B6.Cg-Tg(Npy-MAPT/GFP*)1Rck/J

007766 B6.129P2(Cg)-Olfr160"™Mom/Mom]
Common Names: B6-M72-IRES-tauGFP

006712 B6;129P2-0lfr545tm1Mom/Mom]

006713 B6;129P2-Olfr545™2Mom/Nom]

006716 B6;129P2-Olfr545m4Mom/Nom]

004946  B6;129P2-Ompm2(spH)Momyy
Common Names: OMP-spH mice;
OMP-synapto-pHluorin mice

006043 B6;SJL-Tg(Oxt/EGFP)AI03Wsy/J

004690 B6;FVB-Tg(Pcp2-EGFP)2Yuza/]

008324 B6.Cg-Tg(Pmch-MAPT/GFP*)1Rck/]

Promoter (Species)

Mpnx1, motor neuron and
pancreas homeobox 1
(mouse)

Mnx1, motor neuron and
pancreas homeobox 1
(mouse)

NEFL, neurofilament, light
polypeptide (human)

Npy, neuropeptide Y
(mouse)

Npy, neuropeptide Y
(mouse)

Olfr160, olfactory receptor
160

Olfr545, olfactory receptor
545 (mouse)

Olfr545, olfactory receptor
545 (mouse)

Olfr545, olfactory receptor
545 (mouse)

Omp, olfactory marker
protein

Oxt, oxytocin (mouse)

Pcp2, Purkinje cell protein 2
(L7) (mouse)

Pmch, pro-melanin-
concentrating hormone
(mouse)

Site of Expression

Dendrites, axons, and soma of spinal motor neurons
display distinct expression of GFP. GFP expression
mimics endogenous HLXB9 expression pattern.
Fluorscence is detected in axons, dendrites, and
processes of spinal motor neurons at embryonic day 9.5
to postnatal day 10 aged mice.

Dendrites, axons, and soma of spinal motor neurons
display distinct expression of GFP. GFP expression
mimics endogenous HLXBY expression pattern.
Fluorscence is detected in axons, dendrites, and
processes of spinal motor neurons at embryonic day 9.5
to postnatal day 10 aged mice.

axonal fibers of sciatic nerves, optical nerves, and spinal
cord

brain tissues in patterns consistent with the neuropeptide
Y gene; humanized Renilla Green Fluorescent Protein
(hrGEP) is more stable and resistant to signal fading
compared to other GFP’s

Fluorescence is observed in distinct neuronal populations
of the hypothalamic arcuate nucleus

The tauGFP fusion protein is expressed in olfactory
sensory neurons that express the olfactory receptor
Olfr160.

olfactory sensory neurons

olfactory sensory neurons

olfactory sensory neurons

active mature sensory neurons of the main olfactory
epithelium (OSNs) and the vomeronasal epithelium;
protein localized preferentially in synaptic vesicles, but is
also present on the plasma membrane of OSN axons and
nerve terminals; all glomeruli of the olfactory bulb are
robustly labeled (visible in vivo); pH sensitive

This transgene expresses an enhanced green fluorescent
protein (EGFP) fused to the end of the neurophysin

at the C-terminus of the oxytocin pre-prohormone.
The transgene is selectively expressed in oxytocin-
magnocellular neurons of the paraventricular and
supraoptic nuclei of the hypothalamus.

Dendrites, axons, and soma of Purkinje cells express
GFP. GFP fluorescence is detectable at embryonic day 17
in Purkinje cells and also occurs in retinal bipolar cells.
Low levels of GFP are seen in olfactory periglomerular
cells, interpeduncular nucleus, and superior colliculus
neurons.

in neurons that express pro-melanin-concentrating
hormone
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Fluorescent protein expression in neural tissue, continued

Stock No.  Strain Name

008322 B6.Cg-Tg(Pomc-MAPT/GFP*)1Rck/J

009593 C57BL/6]-Tg(Pomc-EGFP)1Low/]

007894 B6.Cg-Tg(Rgs4-EGFP)4Lvt/]

005620 B6;D2-Tg(S100B-EYFP) 1 Wit/]

005621 B6;D2-Tg(S100B-EGFP)1Wijt/]

008466  B6.129X1-Shh!moAme[y

006570  STOCK SmnI"™Md Tg(HIxb9-GFP)1Tmj
Tg(SMN2)89Ahmb/J

006570 STOCK Smn 1M Tg(Hlxb9-GFP)1Tmj
Tg(SMN2)89Ahmb/]

007879  STOCK Stx1a™m2Sud/]

008295  B6;129-Syt9imisud/y

006618  C57BL/6-Tg(tetO-COXSA/EYFP)1Ksn/J

008344 B6;DBA-Tg(Fos-tTA,Fos-EGFP*)1 Mmay
Tg(tetO-lacZ,tTA*)1Mmay/J

003709  B6.Cg-Tg(Thyl-YEP)16Jrs/]

003710 B6.Cg-Tg(Thy1-CFP)23]rs/J

Promoter (Species)

Pomc, pro-
opiomelanocortin-alpha
(mouse)

Pomic, pro-
opiomelanocortin-alpha
(mouse)

Rgs4, regulator of G-protein
signaling 4 (mouse)

S100B, S100 calcium
binding protein B (human)

S100B, S100 calcium
binding protein B (human)

Shh, sonic hedgehog
(mouse)

Smnl, survival motor
neuron 1

SMN?2, survival of motor
neuron 2, centromeric
(human)

StxIa, syntaxin 1A (brain)

Syt9, synaptotagmin IX

tetO, tet operator

tetO, tet operator

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Reporter Genes
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Site of Expression

GFP is expressed in neurons in the hypothalamic arcuate
nucleus.

hypothalamus, pituitary, medulla, and a subpopula-
tion of newly born granule neurons of the dentate
gyrus of the hippocampus

EGFP expression shows dynamic developmental,
regional, and cellular specific expression in developing
and mature cerebral cortex neurons across all cortical
domains, as well as developing and mature subcortical
regions (telencephalon, diencephalon, and brainstem).

Schwann cells, motor axons, microglia, a subset of
Bergmann glia and some muscle macrophages. Strong
fluorescent signal is detected in the Schwann cells of
sternomastoid, extensor digitorum longus, triangularis
sterni and diaphragm muscles and in the motor axons
of the triangularis sterni. EYFP expression is detected at
birth in glial cells and at postnatal day 7 in motor axons.

Schwann cells of the sternomastoid, soleus, extensor
digitorum longus, triangularis sterni and diaphragm
muscles, some astrocytes, Bergmann glia and a few muscle
macrophages. EGFP expression is detected at birth.

Early neuronal precursors

The expression of the lacZ gene in tissues where Smn is
normally expressed was noted.

Dendrites, axons, and soma of spinal motor neurons
display distinct expression of GFP. GFP expression
mimics endogenous HLXBY expression pattern.
Fluorscence is detected in axons, dendrites, and
processes of spinal motor neurons at embryonic day 9.5
to postnatal day 10 aged mice.

Undetermined, but likely in brain.

GFP “emerald” expression is primarily localized in the
limbic system and striatum of the brain. When crossed
with a Cre recombinase-expressing strain, tissue-specific
expression can be eliminated.

mitochondrial-specific EYFP fusion protein under the
control of a tetracycline-responsive promoter element
(TRE or tetO)

activated neurons in the basolateral amygdala

High levels of expression in motor and sensory neurons,
as well as subsets of central neurons. Axons are brightly

fluorescent all the way to the terminals. No expression is
detectable in non-neural cells.

High levels of expression in motor and sensory neurons,
as well as subsets of central neurons. Axons are brightly
fluorescent all the way to the terminals. No expression is
detectable in non-neural cells.
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Fluorescent protein expression in neural tissue, continued

Stock No.  Strain Name

003782 B6.Cg-Tg(Thyl-YFPH)2]Jrs/]

005627 B6.Cg-Tg(Thyl-YFP/Syp)10]rs/J
Common Names: synaptophysin-YFP
mice; synaptophysin-YFP transgenic mice

005630 B6.Cg-Tg(Thyl-EYFP)15]rs/]

006614 B6;CB-Tg(Thyl-CFP/COX8A)C1Lich/J

006617 B6;CB-Tg(Thyl1-CFP/COX8A)S2Lich/J

007606 B6.Cg-Tg(Thyl-cre/ESR1,-EYFP)AGfng/J

007610 B6;SJL-Tg(Thyl-cre/ESR1,-EYFP)VGfng/]

007612 B6.Cg-Tg(Thyl-COP4/EYFP)18Gfng/]

007615 B6.Cg-Tg(Thyl-COP4/EYFP)9Gfng/]

007788 STOCK Tg(Thyl-EGFP)M]Jrs/]

007856 B6SJL-Tg(Thyl-Sytl/ECFP)1Sud/]

007880 B6SJL-Tg(Thyl-Stx1a/EYFP)1Sud/J

007901 B6.Cg-Tg(Thyl-Brainbow1.0)HLich/J

Promoter (Species)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thy1, thymus cell antigen 1,

theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Site of Expression

Sensory neurons in dorsal root ganglia, and pyramidal
cells in Layer 5 of the cerebral cortex and in the
hippocampus express YFP, 10-30% of retinal ganglion
cells are exclusively labeled in the retina, mossy fibers are
strongly labeled in cerebellar cortex.

Vestibular and pontine neurons by birth to 2 days of
age; punctuate in the mossy fibers of cerebellar granule
layer; high levels in synaptic vesicles of neuromuscular
junctions.

when crossed to the appropriate Cre recombinase-
expressing strain, expression of Enhanced Yellow
Fluorescent Protein is observed in motor neurons

mitochondria; many neuronal populations including
retinal cells and all motor axons; coronal brain
sections show pattern of somatosensory cortex barrel
morphology

mitochondria; neuronal populations including
retinal ganglion cells, bipolar cells, amacrine cell and
photoreceptors

tamoxifen-inducible Cre and YFP in subsets of motor
neurons and dorsal root ganglion neurons, and in many
neurons of the cortex, hippocampus (both CA1 and
dentate granule cells) and cerebellar mossy fibers

tamoxifen-inducible Cre and YFP in many hippocampal
dentate granule cells and in few neurons of the cortex,
retinal ganglia, amygdala, brain stem and inferior and
superior colliculi

layer 5 cortical neurons, CA1 and CA3 pyramidal neurons
of the hippocampus, cerebellar mossy fibers, neurons in
the thalamus, midbrain and brainstem, and mitral cells of
the olfactory bulb; channelrhodopsin-2 and YFP

widespread expression in the brain including the
cortex, hippocampus, thalamus, midbrain, brainstem,
cerebellar mossy fibers amd retinal ganglion cells;
channelrhodopsin-2 and YFP

mossy fibers in the cerebellum and intense, yet sparse,
labeling of a variety of neuronal subsets

ECFP expression is observed throughout the brain and is
localized to synapses, marking synaptic vesicles.

Fluorescence patterns have not been characterized.

tdimer2(12) (RFP), is expressed in peripheral and central
neurons. When bred to Cre recombinase expressing
mice, there is one of three expression outcomes for

each transgene copy in each cell of the cre expressing
tissue(s): tdimer2(12) (RFP) (no recombination), mYFP,
or mCerulean (CFP). Integration of 8 tandem transgene
copies allows for labeling of individual neurons and glia
with approximately 90 distinguishable color variations in
cre recombined cells.
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Fluorescent protein expression in neural tissue, continued

Stock No.

007910

007911

007921

007940

007967

008004

008678

006632

005105

Strain Name

B6;CBA-Tg(Thyl-Brainbow1.0)LLich/]

B6.Cg-Tg(Thyl-Brainbowl.1)MLich/]

B6.Cg-Tg(Thyl-Brainbow2.1)RLich/J

B6.Cg-Tg(Thyl-CFP/COX8A)Cl1Lich/J

B6.Cg-Tg(Thy1-CFP/COX8A)S2Lich/J

B6;SJL-Tg(Thyl-ECFP/VAMP2)1Sud/]

B6;129-Ubb!™IRrk[]

STOCK VIrb2m?Mom/Nom]
Common Names: VRi2-IRES-tauGFP

STOCK
Tg(Chx10-EGFP/cre-ALPP)2Clc/J

Promoter (Species)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Thyl, thymus cell antigen 1,
theta (mouse)

Ubb, ubiquitin B (mouse)

V1rb2, vomeronasal 1,
receptor B2

Vsx2, visual system
homeobox 2 (rat)

Reporter Genes
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Site of Expression

tdimer2(12) (RFP), is expressed in peripheral and central
neurons. When bred to Cre recombinase expressing
mice, there is one of three expression outcomes for

each transgene copy in each cell of the cre expressing
tissue(s): tdimer2(12) (RFP) (no recombination), mYFP,
or mCerulean (CFP). Integration of multiple tandem
transgene copies allows for labeling of individual
neurons and glia (specifically hippocampal neuron cell
bodies) with approximately 166 distinguishable color
variations in cre recombined cells.

When bred to Cre recombinase expressing mice, there

is one of three expression outcomes for each transgene
copy in each cell of the cre expressing tissue(s):
mCerulean (CFP), mYFP, or mCherry (RFP). Integration
of multiple tandem transgene copies allows for labeling
of individual astrocytes of all areas of the brain and
spinal cord, as well as dentate gyrus granule cells.

When bred to Cre recombinase expressing mice, there
is one of three different inversions for each transgene

in each cell of the cre expressing tissue(s). In addition,
two excision events may reduce the construct to one

of two single invertible DNA segments which can
continue to invert as long as cre is present. These
different recombination possibilities can be used to
express four genes (hrGFPII, mYFP, tdimer2(12) (RFP),
or mCerulean (CFP)). Integration of multiple tandem
transgene copies allows for labeling of individual
neurons and glia in peripheral and central neurons with
nuclear localized, membrane-targeted, or cytoplasmic
fluorescent proteins in cre recombined cells.

mitochondria; many neuronal populations including
retinal cells and all motor axons; coronal brain sections
show pattern of somatosensory cortex barrel morphology

mitochondria in many neuronal populations including
retinal ganglion cells, bipolar cells, amacrine cell and
photoreceptors

ECEFP expression is neuron specific and signal may
be found in various brain regions and neuromuscular
junctions.

ovaries, testes, hypothalamus (arcuate nucleus) and
cerebral cortex

GFP is expressed in vomeronasal sensory neurons

expression pattern is mosaic, but specific to the retina
and Muller glial cells
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Pleiades Promoter Project GFP strains

Stock No.  Strain Name

008707

008708
008706
008709
008710
008876

008877

B6.1 29P2—Hprt1 tm7(Ple185-EGFP)Ems/]

B6.129P2-Hprt]'mS(PlelSI-EGEP)Ems /g
B6.129P2- Hprt]m4(Pless-EGER)Ems
B6.129P2-Hprt]'mo(Plel78-EGEP/cre)Ems j
B6.1 29P2-Hprt1 tml0(Ple162—EGFP/cre)Ems/]
B6.129P2-Hprt]!m11(Plel76-EGFP/ere)Emsy

B6.1 29P2-Hp7’t1 tm12(Plel 77—EGFP/cre)Ems/]

Promoter (Species)

Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)

Hprtl, hypoxanthine guanine phosphoribosyl transferase 1 (mouse)
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lacZ Expression
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The use of a reporter gene can allow for examination of spatial patterns of gene expression of a particular promoter within a tissue,
embryo, or adult mouse.1 The E. coli lacZ gene, when integrated into the mouse genome by transgenic techniques, can be used as a reporter
gene under the control of a given promoter/enhancer in a transgene expression cassette. The lacZ gene encodes beta-galactosidase, which
catalyzes the cleavage of lactose to form galactose and glucose. Beta-galactosidase activity can be identified by both in situ and in vitro
techniques when incubated with the beta-galactosidase substrate X-gal. Beta-galactosidase cleaves X-gal, a chromogenic substrate, resulting
in an insoluble blue dye, thus allowing for the identification of cells with lacZ activity.2 Transgenic animals can then be used to identify

factors and conditions which modulate the expression profile of the promoter or enhancer.

References

1. Schmidt A, Tief K, Foletti A, Hunziker A, Penna D, Hummler E, Beermann F. 1998. lacZ transgenic mice to monitor gene expression in embryo and adult.

Brain Res Brain Res Protoc 3(1):54-60.

2. Monastersky GM, Robl JM, eds. 1995. “Strategies in Transgenic Animal Science.” American Society for Microbiology Press. Washington, DC.

lacZ expression in neural tissue

For a current list of al strains, go to , www.jax.org/jaxmice/list/xprs_laczRT

Stock No.  Strain Name

008203  FVB.Cg-SmnlMsd Tg(ACTAL-
SMN)63Ahmb Tg(SMN2)89Ahmb/J

008209 FVB.Cg-Smn1™Msd Tg(ACTA1-
SMN)69Ahmb Tg(SMN2)89Ahmb/J

002982 B6.Cg-Tg(xstpx-lacZ)32And/J

006465 B6;CBA-Tg(CAG-lacZ-WGA)330Bbm/]

005970 B6.129S7-Atoh1tm2Hz0/]

003082 129S1/SvIm]J-Bcl2tmIMpinyy

008602 129-Cdont™2Rsk/y
Common Names: 129/Sv-Cdo; 129/Sv-
Cdon

007566 B6.129P2-Clip2m!-1Gal/y

003471 B6;C3H-Tg(CNP-GEO)1Ldh/J

003139 B6.Cg-Tg(DBHn-lacZ)8Rpk/]

Promoter (Species)

ACTA]I, actin, alpha 1, skeletal
muscle (human)

ACTA1, actin, alpha 1, skeletal
muscle (human)

ACTB, actin, beta (chicken)

ACTRB, actin, beta (chicken)

Atohl, atonal homolog 1
(Drosophila)

Bcl2, B-cell leukemia/lymphoma 2

Cdon, cell adhesion molecule-
related/down-regulated by
oncogenes (mouse)

Clip2, CAP-GLY domain
containing linker protein 2

CNP, 2’3’-cyclic nucleotide 3’
phosphodiesterase (human)

DBH, dopamine beta-hydroxylase
(dopamine beta-monooxygenase)
(human)

Site of Expression

lacZ is present in tissues where Smn is normally
expressed.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

when crossed with a Cre recombinase expressing
strain, lacZ will express in cells where cre is
expressed; limited to neural tissue, skeletal muscle,
and heart

lacZ is expressed throughout central and
peripheral nervous system; when crossed with a
cre recombinase-expressing strain, lacZ expression
is replaced with wheat germ agglutinin expression

lacZ replaces/mimics endogenous gene expression

large sensory neurons; Bcl2 (B-cell leukemia/
lymphoma 2) gene products not produced

Beta galactosidase staining is observed primarily
in the hippocampus and in other areas of the
brain.

Glial cell lineage from the early stages throughout
their development.

CNS expression. Specifically, neurons of the locus
ceruleus and other classic noradrenergic brain
stem nuclei, sympathetic ganglion neurons, and
adrenal chromaffin cells. Also in neurons of the
enteric system, the retina, some sensory and

all cranial parasympathetic ganglia, and some
diencephalic and telencephalic brain nuclei.
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lacZ expression in neural tissue, continued

Stock No.

003487

008211

007922

006703

004127

005119

004545

008233

008212

005317

005064

005024

008203

008206

008209

008212

005024

Strain Name

FVB/NJ-Tg(XGFAP-lacZ)3Mes/]
STOCK Gli1tm2Alijy
STOCK Gli2tm2-14lijy

B6;129P2-Gucy2d™™Mom/Nom]

FVB-Tg(Nes-rtTA)306Rvs/J

B6.129S6-Npas2!m1Sim /]

129S-Npy'miRpa/y

B6.129-Nrgni™Kehy]

STOCK Smn1™Msd Tg(Prnp-
SMN)92Ahmb Tg(SMN2)89Ahmb/J
B6.Cg-Tg(BAT-lacZ)3Picc/]

B6;129-SIc30a3"™1Rpa/]
FVB.Cg-Tg(SMN2)89Ahmb Smn1tmMsd/]

FVB.Cg-Smn1"Msd Tg(ACTAL-
SMN)63Ahmb Tg(SMN2)89Ahmb/]

FVB.Cg-Smn 1imMsd
Tg(SMN2)566Ahmb/]

FVB.Cg-Smn1tMsd Tg(ACTAL-
SMN)69Ahmb Tg(SMN2)89Ahmb/]J

STOCK Smn 1M Tg(Prnp-
SMN)92Ahmb Tg(SMN2)89Ahmb/J

FVB.Cg-Tg(SMN2)89Ahmb Smn1tMsd/]

Promoter (Species)

GEFAP, glial fibrillary acidic protein
(human)

Glil, GLI-Kruppel family member
GLI1 (mouse)

Gli2, GLI-Kruppel family member
GLI2 (mouse)

Gucy2d, guanylate cyclase 2d

Nes, nestin (mouse)

Npas2, neuronal PAS domain
protein 2

Npy, neuropeptide Y

Nrgn, neurogranin

Prnp, prion protein (mouse)

siamois, siamois gene minimal
promoter, Xenopus

Slc30a3, solute carrier family 30
(zinc transporter), member 3
Smnl, survival motor neuron 1
Smn1l, survival motor neuron 1
Smmnl, survival motor neuron 1
Smmnl, survival motor neuron 1

Smmnl, survival motor neuron 1

SMN2, survival of motor neuron 2,
centromeric (human)

Site of Expression

Beta-galactosidase is expressed in the nuclei of
astrocytes.

lacZ is expressed in a subset of necklace glomeruli.

rtTA and Bgeo are cotranscribed in
neuroepithelium of the developing nervous system
and in some neuron subsets of the adult mouse.

Beta-galactosidase activity is detected in the
cortex, hippocampus, striatum, amygdala,
thalamus, and in the barrelfield structures of the
cortical somatosensory region.

lacZ replaces/mimics endogenous gene expression

lacZ is observed in a manner consistent with the
endogenous gene

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

beta-galactosidase activity in developing and
adult nervous tissue mimics the pattern of Wnt
signaling

lacZ replaces/mimics endogenous gene expression

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

Dendrites, axons, and soma of spinal motor
neurons display distinct expression of GFP.

GFP expression mimics endogenous HLXB9
expression pattern. Fluorscence is detected in
axons, dendrites, and processes of spinal motor
neurons at embryonic day 9.5 to postnatal day 10
aged mice.
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lacZ expression in neural tissue, continued

Stock No.  Strain Name

008203 FVB.Cg-Smn1t"Msd Tg(ACTAI-
SMN)63Ahmb Tg(SMN2)89Ahmb/J

008206  FVB.Cg-SmnltmiMsd
Tg(SMN2)566Ahmb/]

008209 FVB.Cg-Smn1t"Msd Tg(ACTAI-
SMN)69Ahmb Tg(SMN2)89Ahmb/J

008212 STOCK Smn1/Msd Tg(Prnp-
SMN)92Ahmb Tg(SMN2)89Ahmb/J

008344 B6;DBA-Tg(Fos-tTA,Fos-EGFP*) 1 Mmay
Tg(tetO-lacZ,tTA*)1Mmay/]

004141 B6;CBA-Tg(UAS-lacZ)65Rth/]

007225 FVB.129(B6)- Usp18™1D7h/

006633 STOCK VIrb2tm3Mom/\om]
Common Names: (DeltaVRi2) GFP-IRES-
taulacZ;

002865 B6CBA-Tg(Wntl-lacZ)206 Amc/]

Promoter (Species)

SMN?2, survival of motor neuron 2,
centromeric (human)

SMN2, survival of motor neuron 2,
centromeric (human)

SMN2, survival of motor neuron 2,
centromeric (human)

SMN2, survival of motor neuron 2,
centromeric (human)

tetO, tet operator

UAS, upstream activating sequence
(yeast)

Usp18, ubiquitin specific peptidase
18 (mouse)

V1rb2, vomeronasal 1, receptor B2
(mouse)

Wntl, wingless-related MMTV
integration site 1 (mouse)

Reporter Genes
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Site of Expression

Dendrites, axons, and soma of spinal motor
neurons display distinct expression of GFP.

GFP expression mimics endogenous HLXB9
expression pattern. Fluorscence is detected in
axons, dendrites, and processes of spinal motor
neurons at embryonic day 9.5 to postnatal day 10
aged mice.

The expression of the lacZ gene in tissues where
Smn is normally expressed was noted.

Dendrites, axons, and soma of spinal motor
neurons display distinct expression of GFP.

GFP expression mimics endogenous HLXB9
expression pattern. Fluorscence is detected in
axons, dendrites, and processes of spinal motor
neurons at embryonic day 9.5 to postnatal day 10
aged mice.

Dendrites, axons, and soma of spinal motor
neurons display distinct expression of GFP.

GFP expression mimics endogenous HLXB9
expression pattern. Fluorscence is detected in
axons, dendrites, and processes of spinal motor
neurons at embryonic day 9.5 to postnatal day 10
aged mice.

This strain serves as a reporter for mice employing
the GAL4/UAS bigenic system for controlled gene
expression.

Expression of lacZ is observed in brain tissues
(expression in the ependymal cells of both the
aqueduct and the ventricle).

Dorsal CNS; in CNS development, marks
migrating cranial and trunk neural crest.
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Tet Expression System

Genetically engineered mice are invaluable biological tools in biomedical research. The development of both transgenic and
targeted mutant mice has allowed researchers to study gene function in the context of a whole mammalian organism. These studies,
however, have limitations. For example, the deletion of a gene required during embyronic development often results in embryonic or
perinatal lethality, making it impossible to study the effects of the gene ablation at later developmental ages. In addition, unregulated
overexpression of transgenic gene products may have unwanted physiological or toxic effects. The development of inducible expression
systems has allowed researchers to overcome some of the problems associated with transgenic and targeted mutagenesis studies.

The Tet-Off and Tet-On expression systems are binary transgenic systems in which expression from a target transgene
is dependent on the activity of an inducible transcriptional activator. In both the Tet-Off and Tet-On systems, expression of
the transcriptional activator can be regulated both reversibly and quantitatively by exposing the transgenic animals to varying
concentrations of tetracycline (Tc), or Tc derivatives such as doxycycline (Dox) (Figure 1).

The Tet-Off and Tet-On systems are complementary, and the decision to choose one over the other depends on the particular
experimental strategy. In the Tet-Off system, transcription is inactive in the presence of Tc or Dox; conversely, in the Tet-On system,
transcription is active in the presence of Dox. (Tet-On responds poorly to Tc.)

In the Tet-Off expression system, a tetracycline-controlled transactivator protein (tTA), which is composed of the Tet repressor DNA
binding protein (TetR) from the Tc resistance operon of Escherichia coli transposon Tn10 fused to the strong transactivating domain of
VP16 from Herpes simplex virus, regulates expression of a target gene that is under transcriptional control of a tetracycline-responsive
promoter element (TRE). The TRE is made up of Tet operator (tetO) sequence concatemers fused to a minimal promoter, (commonly
the minimal promoter sequence derived from the human cytomegalovirus (hCMV) immediate-early promoter). In the absence of Tc or
Dogx, tTA binds to the TRE and activates transcription of the target gene. In the presence of Tc or Dox, tTA can not bind to the TRE, and
expression from the target gene remains inactive.

Figurel. The Tet System. A. In Tet-Off system, transactivator protein
A) Tet-Off B) Tet-On LYY (ITA) binds to the tetracycline-responsive promoter element (TRE) and
S _— ﬁé} activates transgene expression. In the presence of tetracycline (Tc) or
1 Tre L Target Transgene - — TRE — Target Transgene — doxycyclin (Dox), tTA is unbound and 1rons.gene expression is
“off ”. B. In Tet-On system, reverse tetracycline-controlled
‘1’+Tc or +Dox J,*'DOX transactivator protein (rfTA) is unbound in the absence of Dox,
resulting in an inactive transgene. In the presence of Dox, riTA binds
LB (96’ A ) r—} == | 46 the TRE and activates 1ror?sgene expres.sion. In k.>oth Tet—Of-f.ond
Aereeg b - | Re | Target Transgene = Tet-On, fTA and riTA expres.smn can be driven by t}ssue Spef:lflc
promotors, thereby regulating target gene expression in a tissue
specific manner.

The Tet-On system is based on a reverse tetracycline-controlled transactivator, rtTA. Like tTA, rtTA is a fusion protein comprised
of the TetR repressor and the VP16 transactivation domain; however, a four amino acid change in the tetR DNA binding moiety alters
rtTA’s binding characteristics such that it can only recognize the tetO sequences in the TRE of the target transgene in the presence of
the Dox effector. Thus, in the Tet-On system, transcription of the TRE-regulated target gene is stimulated by rtTA only in the presence
of Dox.

The two vector design of the Tet-Off and Tet On systems allows tissue-specific promoters to drive tTA or rtTA expression,
resulting in tissue-specific expression of the TRE-regulated target transgene. Further, the ability to strictly regulate the level of rtTA
and tTA activity allows the investigator to regulate activation of the target gene both quantitatively and temporally. (Important note:
expression of a TRE-regulated transgene may be influenced also by its chromosomal insertion site.)
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Regulator Genes (Species)

APP, amyloid beta (A4) precursor protein (human)
APP, amyloid beta (A4) precursor protein (human)

APP695, amyloid beta (A4) precursor protein (chimeric) (mouse/
human chimera)

APP695, amyloid beta (A4) precursor protein (chimeric) (mouse/
human chimera)

CDKB5RI, cyclin-dependent kinase 5, regulatory subunit 1 (p35)
(human)
GEP, Green Fluorescent Protein (jellyfish)

COX8A, cytochrome c oxidase subunit 8A (ubiquitous) (human)
YFP, Yellow Fluorescent Protein (jellyfish)

cre, cre recombinase (bacteriophage P1)

DISCI, disrupted in schizophrenia 1 (human)

Dta, Diphtheria toxin A chain

Dta, Diphtheria toxin A chain

Dta, Diphtheria toxin A chain

Kcenn2, potassium intermediate/small conductance calcium-
activated channel, subfamily N, member 2 (mouse)

Kcnn3, potassium intermediate/small conductance calcium-
activated channel, subfamily N, member 3 (mouse)

lacZ, beta-galactosidase
tTA, tetracycline-controlled transactivator (E. coli)

Promoter (Species)

Promoter (Species)

tetO, tet operator
tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

tetO, tet operator

Camk2a, calcium/calmodulin-dependent protein kinase II alpha (mouse)

Camk2a, calcium/calmodulin-dependent protein kinase II alpha (mouse)

Eno2, enolase 2, gamma, neuronal (rat)
Eno2, enolase 2, gamma, neuronal (rat)

Fos, FBJ osteosarcoma oncogene (mouse)

GFAP, glial fibrillary acidic protein (human)

fTA/rtTA Responsive
For a current list of al strains, go to www.jax.org/jaxmice/list/xprs_tetRT
Stock No.  Strain Name
006004 B6C3-Tg(tetO-APPSwInd)885Dbo/J
007049 B6.Cg-Tg(tetO-APPSwInd)885Dbo/J
007051 B6.Cg-Tg(tetO-APPSwInd)102Dbo/J
007052 B6.Cg-Tg(tetO-APPSwInd)107Dbo/J
005706 C57BL/6-
Tg(tetO-CDK5R1/GFP)337Lht/]
006618 C57BL/6-Tg(tetO-COX8A/EYFP)1Ksn/]
008244 FVB.Cg-Tg(tetO-cre)1Jaw/]
008790 STOCK Tg(tetO-DISC1*)1001Plet/]
008468  B6.Cg-Tg(tetO-DTA)1Gfi/]
Common Names: B6.tet-DTA;
008168 STOCK Tg(tetO-DTA)1Gfi/]
008755 STOCK Tg(Ins2-rtTA)2Efr
Tg(teto-DTA)1Gfi/J
009602 B6.12984(Cg)-Kenn2m2padyy
009603 B6.129S4-Kcnn3tmpad)y
008344 B6;DBA-Tg(Fos-tTA,Fos-EGFP*) 1 Mmay
Tg(tetO-lacZ,tTA*)1Mmay/]
fTA/rtTA Expressing
For a current list of al strains, go to www.jax.org/jaxmice/list/xprs_tetRT
Stock No.  Strain Name
003010 B6;CBA-Tg(Camk2a-tTA)1Mmay/J
007004  B6.Cg-Tg(Camk2a-tTA)1Mmay/Dbo]
003763 B6.Cg-Tg(Eno2tTA)5030Nes/]
003767 B6.Cg-Tg(Eno2tTA)5021Nes/]
008344 B6;DBA-Tg(Fos-tTA,Fos-EGFP*)1 Mmay
Tg(tetO-lacZ,tTA*)1Mmay/]
005964  B6.Cg-Tg(GFAP-tTA)110Pop/]
006965  B6.Cg-Gt(ROSA)26SortmI(rtTA™M2)jacyy

Gt(ROSA)26Sor, gene trap ROSA 26, Philippe Soriano
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Web Resources

Research Tools for Neurobiology
www.jax.org/jaxmice/research/neurobiology/tools

View database generated lists for research tools for neurobiology
strains either by strain name, including strain description or by
promoter, including site of expression.

Database of cre Specificity

www.creportal.org

Provides searches for cre-expressing strains by promoter or site
of expression, presents detailed characterization of cre activity
including images, and offers links to strains available in repositories.

JAX Cre Repository
cre.jax.org

View lists of cre-expressing strains, cre reporter strains, and other
cre-related information.

Other Related Mouse Model Areas

www.jax.org/jaxmice/research

Links to the following research areas under Neurobiology Research:
Alzheimer’s Disease, Amyotrophic Lateral Sclerosis (ALS) Disease,
Huntington’s Disease, Parkinson’s Disease and Spinal Muscular
Atrophy (SMA) Disease.

Donate a Strain to The Jackson Laboratory Repository
www.jax.org/grc

This site describes the benefits you receive for donating a strain,
and provides a web submission form.

JAX® Mice Database

www.jax.org/jaxmice

A searchable database containing information related to mouse
phenotype, strain construction, husbandry, genotyping protocols and
relevant citations.

Resource Manuals
www.jax.org/jaxmice/literature

Resource manuals are available on the following topics:
Autoimmune disease, Breeding strategies, Cancer, Cardiovascular,
Infectious disease, Genetic background, JAX” Mice Research

Tool Strains, Neurobiology, Type 2 diabetes & obesity, and
Sensorineural. To request a copy of these manuals please go to our
online literature request form at www.jax.org/jaxmice/literature.

Email Newsletters
www.jax.org/jaxmice/news

Be the first to hear about the latest JAX® Mice strains, JAX® Services,
upcoming seminars, courses & conferences, scientific publications,
and research news.

Newly Available Models Recently Released for Distribution

www.jax.org/jaxmice/newstrains

We distribute hundreds of new mouse models each year. The
supply of mice from strains that have recently been released
for distribution may be limited. See our website for further
information.

New Strains Under Development
www.jax.org/jaxmice/interestlist

You can see which strains are under development by research area
or by gene symbol. Each year, nearly 300 new mouse models become
available from The Jackson Laboratory. See our website for further
information
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Top: Motor neurons in the lateral gastrocnemus of B6.CgTg(Thy 1-YFP)16)rs/|
(Stock Number 003709) are seen as green, acetylcholine receptors on the
muscle are labeled withbungarotoxin in red. Courtesy of Dr. Rob Burgess,
The Jackson Laboratory.

Bottom left: B6,CBATg(Thy 1-Brainbow1.0)LLich/] (Stock Number 007910)
Neurons are labelled in the dentate gyrus. Courtesy of Dr. Jean Livet, Harvard

University. Livet et al., Nature 450: 56 (2007).
Bottom right: B6.CgTg(Thy 1-Brainbow 1. 1)MLich/) (Stock Number 007911)

Astrocytes are labelled in the cortex. Courtesy of Dr. Jean Livet, Harvard
University. Livet et al., Nature 450: 56 (2007).





