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L Shaped Genetrodes

• In Ovo
• Embryo
• Ex Plant
• Organ

Genetrodes

• Transdermal
• Muscle
• Organ

Genepaddles

• Muscle
• Organ
• Ex Plant

Tweezertrodes

• In Ovo
• In Utero
• Transdermal
• Muscle
• Organ

Calipers

• Transdermal
• Muscle
• Organ

2-Needle Array

• Transdermal
• Muscle

The

“Electroporation safer
and more effective than
Chamical Transfections”
Viral and non-viral vectors have been developed
for gene therapy, but their use is associated
with unresolved problems of efficacy and safety.
Efficient and safe methods of DNA delivery
need to be found for medical application. Here
we reporta new monopolar system for non-viral
electro-gene transfer into the thymus in vivo of
elctrical pulses afte the introduction of the DNA.

We assessed the prrof of concept of this ap-
proach by correcting ZAP-70 deficient severe
combined immunodeficiency (SCID) in mice.
The thymic electro-gene transfer of the pCMV-
ZAP-70-IRESEGFP vector in these mice re-
sulted in rapid T cell differentiation in the thymus
with mature lymphocytes detected by three
weeks in secondary lymphoid oragns. More-
over, this system resulted in the generation of
long-term functional T lymphocytes. Peripheral
reconstituted T cells displayed a diversified T
cell receptor (TCR) repertoire and were respon-
sive to alloantigens in vivo.

This process applied to the thymus could repre-
sent a simplified and effective alternative for
gene therapy of T cell immunodeficiencies.
Used ECM830 and homemade electrode.
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In Vivo Electrodes & 
Applications

SSeeccttiioonnss  ooff  llyymmpphh--nnooddeess  aanndd  tthhee  sspplleeeenn  wweerree  aannaallyyzzeedd  bbyy
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BTX Item No. Description

45-0052 ECM 830 Generator ONLY

45-0002 ECM 830 Electroporation System Includes:
ECM 830 Generator, 30 Cuvettes (10 of each size), 
Cuvette Safety Stand and Cuvette Rack

45-0160 Genetrode Kit, Straight, Gold Tip, 5 mm

45-0161 Genetrode Kit, Straight, Gold Tip, 10 mm

45-0162 Genetrode L-Shape Kit, Bent, Gold Tip, 5 mm

45-0163 Genetrode L-Shape Kit, Bent, Gold Tip, 3 mm

45-0164 Genetrode L-Shape Kit, Bent, Gold Tip, 1 mm

45-0165 Tweezertrode Kit, 7 mm Stainelss Steel

45-0166 Tweezertrode Kit, 10 mm Stainelss Steel

45-0186 Tweezertrode Kit, 7 mm Platinum

45-0187 Tweezertrode Kit, 3 mm Platinum

45-0188 Tweezertrode Kit, 1 mm Platinum

45-0167 2-Needle Array Kit, 10 mm

45-0168 2-Needle Array Kit, 5 mm

45-0169 Genepaddle Kit, 3x5 mm

45-0170 Genepaddle Kit, 5x7 mm

Call BTX or your local
dealer today to arrange a
FREE 30 DAY TRIAL in
your lab

BTX Ranked Highest in
In Vivo Electroporation
Applications
Gene and drug delivery into living tissue had
significant implications in gene therapy and can-
cer research. Electroporation mediated gene
and drug delivery has been shown to signifi-
cantly increase intracellular uptake and expres-
sion of DNA, siRNA, miRNA and many other
molecules into various tissues.  The use of the
BTX ECM 830 square wave electroporator pro-
vides users with the flexibility they need. The
ECM 830 can process in vitro cuvettes experi-
ments, electrode based in vivo and in ovo appli-
cations, High Throughput electroporation and is
capable of experiment monitoring.

Gene Transfer into
Mouse Prepancreatic 
Endoderm by Whole 
Embryo Electroporation
CONTEXT: Understand gene function in devel-
oping pancreas is a major issue for pancreatic
cell therapy. The in vivo analysis of gene func-
tion has essentially been performed by modualt-
ing gene expression in transgenesis. A faster
and easier method is electroporation of mouse
embryos This technique, coupled with whole
embryo culture, enables one to deliver genes
and analyze their effects in a spatially and tem-
porally regulated manner.

OBJECTIVE: We wanted to adapt the electro-
poration technique for gene transfer of e8.5
mouse embryos into the endoderm to allow ex-
pression to transgenes in pancreas or liver. 

RESULTS: Using two platinum plate elec-
trodes, ow voltage and a precise positioning of
the embryo in the electroporation cuvette we
could target and express DNA constructs in the
prepancreatic or prehepatic territories, identified
with cell markers. We also demonstrated that
this technique is a valuable tool in the study of
transcriptional regulation in the developing en-
doderm.

CONCLUSIONS: Targeted electroporation of
whole embryos is a useful method of character-
izing the gene network which controls pancre-
atic development. Used ECM 830 & Platinum
Tweezertrodes

EECCMM  883300  GGeenneerraattoorr

Holliston, MA USA

In Vivo Electroporation Edition

BTX Offers the broadest
range of product to solve
your transfection needs.

• Electrode based 
In Vivo Applications

• Standard Cuvette

• High Throughput

• Adherent Cells

• ElectroFUSION

• Experiment Monitoring

Trivia:
What is the worlds fastest bird?

PPeerreeggrriinnee  FFaallccoonn
GGeennee  ttaarrggeettiinngg  ooff  aa  rreessttrriicctteedd  rreeggiioonn  ooff  tthhee  mmoouussee  eennddooddeerrmm  bbyy  wwhhoollee
eemmbbrryyoo  eelleeccttrrooppoorraattiioonn..  AA..  OOvveerrllaayy  ooff  aa  bbrriigghhtt  ffiieelldd  aanndd  fflloouurreesscceennccee  iimm--
aaggeess  ooff  aann  eemmbbrryyoo  eelleeccttrrooppoorraatteedd  aatt  tthhee  88--ssoommiittee  ssttaaggee  wwiitthh  aa  GGFFPP  eexx--
pprreessssiioonn  vveeccttoorr  aanndd  ccuullttuurreedd  ffoorr  2244hh,,  sshhoowwiinngg  GGFFPP  aaccttiivviittyy  ((ggrreeeenn))  oonnllyy  iinn
tthhee  mmiiddgguutt  rreeggiioonn..  BB..  IImmmmuunnoollooccaalliizzaattiioonn  ooff  GGFFPP  ((ggrreeeenn))  iinn  tthhee  EE--ccaaddhheerriinn
((rreedd))--ppoossiittiivvee  eeppiitthheelliiuumm  ooff  tthhee  pprriimmiittiivvee  gguutt..  tthhee  GGFFPP  ppoossiittiivvee  rreeggiioonn  iiss
bbooxxeedd  iinn  tthhee  lloowweerr  ppaanneell,,  wwhhiicchh  sshhoowwss  HHooeecchhsstt  ssttaaiinniinngg  ooff  aa  sseeccttiioonn  ooff
tthhee  wwhhoollee  eemmbbrryyoo..
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A Novel DNA Vaccine
Protects Joints From
Inflammation and
Destruction in Murine
Models of Arthritis.
OBJECTIVE: Previous studies have
demostrated that neutralization of
macrophage migration inhibitory factor
(MIF) by anti-MIF antibodies decreases joint
inflammation and destruction in a type II
collagen-induced arthritis model in mice.
The aim of this study was to develop and
describe a simple and effective method of
active immunization that induces anti-MIF
autoantibodies, which may neutralize 
MIFbioactivity.

METHODS: We developed a MIF DNA vac-
cine by introducing oligonucleotides encod-
ing a tetanus toxoid (TTX) Th cell epitope
into the complementary DNA sequence of
murine MIF. Mice were injected with this
construct in conjunction with electropora-
tion. The ability of this immunization to in-
hibit the development of collagen
antibody-induced arthritis CAIA) in BALB/c
mice and spontaneous autoimmune arthri-
tis in interleukin-1 receptor antagonist (IL-
1Ra)-deficient mice was then evaluated.

RESULTS: Mice that received the MIF/TTX
DNA vaccine developed high titers of 
autoantibodies that reacted to native MIF.
Compared with unvaccinated mice, vacci-
nated mice also produced less serum
tumor necrosis factor alpha after receiving
an intravenous injection of lipopolysaccha-
ride. In addition, vaccination with MIF/TTX
DNA resulted in significant amelioration of
both CAIA in BALB/c mice and symptoms
of autoimmune arthritis in IL-1Ra-knockout
mice.

CONCLUSION: These results suggest that
MIF/TTX DNA vaccination may be useful for
ameliorating the symptoms of rheumatoid
arthritis. (1) USED ECM 830 & 2-Needle
Array
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Function of Heparanase
in Prostate Tumori-
genesis: Potential for
Therapy
PURPOSE: Heparanase is the predominant
enzyme that cleaves heparan sulfate, main
polysaccharide in the extracellular 
matrix. Whereas the role of heparanase
sustaining the pathology of human cancer
is well documented, its association with
prostate carcinoma remains uncertain. Our
research was undertaken to elucidate the
significance of heparanase in prostate tu-
morigenesis and bone metastasis.

EXPERIMENTAL DESIGN: We applied im-
munohistochemical analysis of tissue mi-
croarray, in vitro adhesion and invasion
assays, aswell asmousemodels of in-
traosseous growth and spontaneous
metastasis of prostate cancer, monitored by
wholebody bioluminescent imaging. Elec-
troporation-assisted administration of anti-
heparanase small interfering RNA in vivo
was applied as a therapeutic approach.

RESULTS: We report a highly statistically
significant (P < 0.0001) prevalence of 
heparanase overexpression in prostate 
carcinomas versus noncancerous tissue, as
well as strong correlation between tumor
grade and the extent of heparanase expres-
sion. We observed >5-fold increase in the
metastatic potential of PC-3pr ostate carci-
noma cells engineered to overexpress he-
paranase. Notably, overexpression of a
secreted form of the enzyme also led to a
dramatic increase in intraosseous prostate
tumor growth. Local in vivo silencing of 
heparanase resulted in a 4-fold inhibition of
prostate tumor growth, representing the
first successful application of anticancer
therapy based on heparanase small inter-
fering RNA and validating the potential of
heparanase as a target for prostate cancer
treatment.

CONCLUSIONS: Heparanase directly con-
tributes to prostate tumor growth in bone
and its ability to metastasize to distant 
organs.Thus, anti-heparanase strategy may
become animportantmodality in treatment
of prostate cancer patients, particularly
thosewith bone metastases. (1) USED ECM
830 & Calipers

OOvveerreexxpprreessssiioonn  ooff  hheeppaarraannaassee  iinnccrreeaasseess  ppuullmmoonnaarryy  mmeettaassttaassiiss
iinn  SSCCIIDDmmiiccee..  PPCC33--VVoo,,  PPCC33--HHppaa,,  aanndd  PPCC33--SSpp  cceellllss,,  ssttaabbllyy
ccoottrraannssffeecctteeddwwiitthh  LLUUCC  eexxpprreessssiinngg  vveeccttoorr,,  wweerree  iinnjjeecctteedd  iinnttoo
tthhee  rriigghhtt  ttiibbiiaa  ooff  SSCCIIDD  mmiiccee..  AA,,  aatt  4466  dd  ppoossttiinnjjeeccttiioonn,,  wwhheenn
tthhee  pprreesseennccee  ooff  lluunngg  mmeettaassttaasseess  wwaass  ddeetteecctteedd  bbyy  rreeaall--ttiimmee
iinn  vviivvoo  bbiioolluummiinneesscceennccee  iimmaaggiinngg  iinnmmiiccee  iinnjjeecctteeddwwiitthh  eeiitthheerr
PPCC33--HHppaaoorr  PPCC33--SSpp  cceellllss,,  bbuutt  nnoott  PPCC33--VVoo  cceellllss,,  aallll  tthheemmiicceewweerree
eeuutthhaanniizzeedd  aanndd  tthheeiirr  lluunnggsswweerree  ffiixxeedd  aanndd  eexxaammiinneedd
ffoorr  tthhee  nnuummbbeerr  ooff  ccaarrcciinnoommaa  ccoolloonniieess  oonn  tthhee  lluunngg  ssuurrffaaccee..  BB,,
ggrroossss  aappppeeaarraannccee  ooff  lluunnggss  ooff  mmiiccee  iinnjjeecctteedd  wwiitthh  PPCC33--VVoo
((ttoopp)),,  PPCC33--HHppaa  ((mmiiddddllee)),,  oorr  PPCC33--SSpp  ((bboottttoomm))  cceellllss..  CC,,  ccoolluummnnss,,
rreepprreesseenntt  tthhee  mmeeaann  nnuummbbeerr  ooff  ccoolloonniieess  ppeerr  lluunngg  ((nn  ==
55mmiiccee));;  bbaarrss,,  SSEE..  AA  ssttaattiissttiiccaallllyy  ssiiggnniiffiiccaanntt  ddiiffffeerreennccee  iinn  tthhee
nnuummbbeerr  ooff  ccoolloonniieess  ppeerr  lluunnggwwaass  oobbsseerrvveedd  bbeettwweeeenn  PPCC33--VVoo
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Down

1. Absorption through

2. The highest ranked 
company

3. Application of electric 
surface

6. In the egg (2 words)

7. Small laboratory 
vessel

8. A conductor used contact

10. Ribonucleic acid

BTX In Vivo Crossword
Across

4. Official accounting

5. deoxyribonucleic

6. In the uterus (2 words)

9. A flow of electric

11. In the living body

(Answers below)


