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PARTICLE DELIVERY SYSTEM

he Biolistic PDS-1000/He system is a unieue
translormation instrument that uses helium pressure
to accelerate DNA-coated microparticles toward tar-
get cells. The physical nature of the technique makes
it extremely versatile and easy to use; high-velocity
microprojectiles have been used Lo translect cells, tis-
sues and organelles without dependence on DNA
interaction with the cell surface. Targets as diverse as
insect and fish embryos, cultured animal cells, ani-
mal tissues in situ, cultured plant cells, imact plant
tissues, pollen, algae, lungi, bacteria, mitochondria,
and chloroplasts have been successfully transformed.
Both transient and stable translormation elliciencies

have been achieved with a wide variety of cell types.
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Of the several translormation
methods available today, the Biolistic
process has the advaniage of being
applicable o a wider range of cell
and tissue types than any other

method. For example

cultured mammalian cells do not
need 10 be trypsinized 1o remove
them from their support, thus their
morphelogy is maintained. Biolistic
nombardment is much easier and
less time-consuming to perform
than the tedious task of
microinjecting embryos such as
L.EIEgANS, Home Species, most
notably the agriculwrally important
cereal crops, had been without a
translormation method altogether
hefore the advent of particle
delivery. Even intracellular
organelles have been transtormed
with microprojectile bombardment
Meuronal cells and brain tissue
sections have been successfully
translormed (request bulletin 2087).
Bio-Rads Helios Gene Gun uses
Biolistic technology lor in vivo
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PLANT SYSTEMS

.
The paricle bombardment technbgue i

especilly wseful lor cefls and tssues tha are

relractory 1o other rranslomnation meth
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ANIMAL SYSTEMS

Besides being uselul lor plam applicanons
the Diolistic process ha
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atso been used sucess-

intact anamal
tissues, animial cells in culiwre, and animal
embryes {Tables 1 and 2). Panicle defivery s a
method lor trarslarming these sen-
ve cells since very bitle [TE= 07 TS
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nend manipalation is neccesary. See Fipune 3

[ITHER BIOLOGICAL SYSTEMS
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Table 1. Stable Transformation by High Velocity Microprojectiles.
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Table & Transient Expression by High Velocity Microprojectiles
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Components

[MSTRUMENT

The Déclistic PRE- LOOVERE instmment 1a
rather stmple in design since is prinsry [wne-
tion is solely (o accelerate the coated
micToparticles 1o velocities effective o pene-
trate the target cells, located in the bower por-
tiom o the chamber. The impomant fearures o
the instrument are the bombardment cham-
ber, the gas acceleratsm tuls, amwl the micm-
carrier laumch assembly. See Flgure |

The bembardment chamler can be evacu
lated 1o subarmosphernic pressures; the sample
1 he rranstormed is placed on the targer shell
The wacuum gauge monitors the pressure in
the chamber, whilke the vacuwm Dew male and
vent Mow raie knobs conirol the races a1 which
thi vacwum is drawn and released. The gas
acceleration tabe fills with heliwm [rom the
tap. Tn i ficiesd a1 dhe botwom with 2 ropore
clisk retaining cap which holds & mapiure disk
in plice., temporanidy chsing oll the gas ube
[rom the bombardment chamber, The helium
fows from the ellaem regulaos through the
beeliven mahing and helium metering valve 1a
the s tube. The pressure in the wil= & maond
tored by the hielium peessure gauge, The
micracarrier launch assembly lowses the
microcarmier-coated macrocarrier and is hold-
e, and the siopping screen and ins support

The presswre (heliwm) and vacuum circuics
work iogethet o eftectively accelerate the
milcrocarriers, A salery kaure fEGUirEs that a
al !Iil” S LU I‘H" Jr:n'.'ll 11 I‘I!' I'|1.1II'I|'\I:'T in]
arder [or Che unil 1o be activated, The vacuum
serves the additbanal [ al rl_':'.ll.-:':rl.H the
Ircmieamnal ulru:q aof the [rartic les as :.|1|':.' are
accelerated toward the 1ange cells
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DISPOSABLE TTEMS

There are four other small consumable pams
needed in addition Lo the instrumend o complets
a functional systemc rupture disks, macrocarriers,
microcarTiers, and stopping scmeens {see Figure
111. The macrocarriers and stopping screens are
each avsilsble in one standard size and ane
appropeiate for all Diolistic applications

The cheace of nupoure disk depends on the
binlogical sysiem. In general, the higher the
rupture disk mting, the greater the helivm
shack wave, and therelore the higher the veloc-
ity the micropanicles can achieve. Higher pari-
che velocities are moest desirable for recalcitmm
cells such as imact plant cells with thick cell
walls, Best results may be achieved with a rup-
pure disk of & lower pressure rating for more
fragle cells and tissues,

Microcarriers are also chosen for the panicular
sysiem beign sodied. Theee sizes of gold and five
sizes af tungsien are available. Both metals have
high densities and have been wsed elteciviely w
penetrate 3 wide range of cdl types. 1t is recom-
miersded that the smallest microcarrier that will
peneiraie the cell be chesen. Tungsien his been
commealy used in the psist, alhough it has been
abserved o be toxde o some cells (Russel e al,
1992h). Recemly gold has become the mare pop-
whar micracarmer die to s e e, size und-
[eernivy. comsictera spherical shape, and low ince-
dence ol agplemeration. § p gold microcarniers are
nowe also gvailable
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ADDITIONAL REQUIREMENTS

In addison to the Biolistic pars available
throagh Bio-Rad, the user must also have
aceess 1o high-quality helium, a vacuum
sotree, and varous laberatory supplies and
reagenis, Mlease request our Biolistic Checkdist
fivr minte detziled information on additiennl
requisemeris.

OPTIMIZATION

Pan-Rad offers vao optimization kits o belp
vou fine-tune the bombardment conditions for
vaur cells of nderest. The 500 Cplimization Kit
provides material sulficent for 500 bombard-
s, [t inclides 100 of each of the nane differ-
ent ruprure disks, samples of bath the 1.0 and
L& p dsameter gedd microcarmers, 300 macrocar-
riers, and 300 stopping screens, These consum-
ahles allow vow 10ty seversd experimental condi-
tsans 10 determine exacily the conditions that are
pptimal far your cells. Once the best bombard-
meent conditiors bave been defined. Standard
Pressare Kits contgining only the desired rupiure
disks and miicrocarriers are availahle. Rephicermes
kit coenpanents are also offered.

Thet Yeasn Oprimizarion Kit is available as well
Thiss kit comams the biclogical components need-
ed o grivw, ransiorm, and sssay SaccRaromyces
cergvigae, a system that is easily bombarded and
ayed ina shon perod of tme, & shovn in
Figure §. The Yeast Oprimization Kit is designed
to dernorsirae the effect of vanpng certain bio-
logcal and bombardment conditions. The kit
allorws lirst-time users to become famikiar with the
Biolsiic instrument, and & alse helpful for experi-
enced users wishing 1o periodically sandardize
their bombardment conditions. Material sufficert
lor B0 assays is provided. See Figure 12

IMPROVED TECHNOLOGY

The ariginal Eialistic device was unpiwder
driven, and it & clear thay cell vypes which hiave
been suceemlully transformed with the older
technology are ransiommed o the same or higher
elfictercies with the new heliom design (Table 3)
The helium techaology provides the additional
achantages of being more reproducible, cleaner,
aral safer toouse, as well as inflicing less rssue
damage, The improved contred of mbcroprogectile
velocity with helium stems from the wse ol rup-
ture disks that birst ar defined pressure.

Ric-Bod offers detailed :||1|:J|.-.'.Jlln.||l s
:lu.l;lining |:ria|nﬁ'in:.:|| arul bembardmern condi-
tioms for several cell wpes. Comac you local
Béa-Rad oifice for your complimentary copies
of our Biebsibe 1echmical halleims. Inclwding
islermabon an the Helics Gene Guan
for in wivo applications.
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ACQUISITION OF THE PD5-1000/HE

The Buolstie POS-1000He system 1= available worldwide
for lease or szle depending on research circumsiances at
your insvivurion. Coract your locsl Bo-Bad office or
represeniative for details on acquiring the insirmen:

for your laboratery. Beo-Rad representatives are readily
avaitlshle [or consuliben throwghout the scquisition,
ingatlavion, and epimizaion processes.
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