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Fluorescent protein research shines brilliantly

Red fluorescent protein allows dual-wavelength microscopy

new ved Nuorescent prolein

LRFPY enalbiles sorme leerally beil

Hant research: Through generie
engineering, rescarchers al e Techoical
Llniversity of Munich in Garching, Ger
many, and at Max Planck Inatinne of
Biochemistry i Sailinsiced, Geomany,
fave created an enhanced monomeric, or
sivgle-uenil, versior ol aa REP thal 15 veny
bright in live cells, Dubbed mBFPoars,
the protein can he combined with CFPs
[or dual-wavelength Muorescence mi-
CrOSCOpY.

This tandem has already proved uselul
i wisuadieing the lameolous actin sinuc-
riges and mictotubules that make up the
cellular skeleton in (hcostaliom cells,
Ivestigators are o using Qe dua o
rcitor cvtoskeletal proteins during cell
mevement and disdsinm.

Thz scienlists are doing experiments in
eollahnration with Kurt Andersan at the
Bz Plancle lonstitace of Molecular Cell
Riclope and Cenetdcs in Dresden, using
taral internal retflection fhiorescence mi
croscdpy o andlyvae ovtoskeletal dynam-
ics, according to research lean el
Annere Mitller-Taulenberger, She's 3 se
e siientist in Gonther Gerischs cell i
ramics group at the bax Plancle Inslioige
of Biochemistry, The researchers reparted
o theein new Tueescenl protein in the
Mo Boigsue aof FERS Lethers,

Aceording o milller-Tanhenherper, the
development arose because investigators

confranted a prablem. One red Huores
cenl protein, DsBed, didn't work in
Dhictpasteling, where only innmaluse, groen
fluarescent precursors were detectable
The zroup tried & well-known Dsled mu-
cation, mBEPL A stable monomer that
matired inan hane, mRTPT did prodoce
ceed Muorescence in labeled cells. Howewer,
the ot was dim, making it impossible
L squire images with high resalution in
Limne g space, The Duorescene was also
row weals to aflow double labeling and
tatal internal reflecticn fluarescence mi-
CIOSCO,

Enhanced monomeric RFP

The researchers, therelore, set out (o
create an enhanced monomeric RFE
Sonomeric Muorescent proceins have the
least functiomal bnpact wlen Tused 1o oa
larget protein, so they ensure that what
i Lracked alter (usion i3 most representa-
tive ood what goes on betore,

I'he collaborators started with an BREP
sequence o Boeer Tsien of the Uni-
versity of California, San Diega, and come
Fined 1w with mutations in another DaRed
sereein barkus Fischer with the Technical
University of Munich made a syothetic
BEDE COMPISING TWir 61807 murations:
one that made the protein monomeric
and ane that enhanced s Huorescenoe
in living cells The researchers also opti-
el the codons, o geneic coding se-
quence, of the new protein.

matiller Taubenberger said the manip
ulatiom and optimization were not ex-
ceptivially difficall, “Tlee ionypoeoant thing
was o show that it really worked nicely
n lwing cells.”

Aller characterizing the spectrosoopic
properties of their pratein, the reseanchers
preny cubltares of daeteostelium in which
the protein was fused o tcgels of inler-
e81, They then nsed canfocal lagser scan-
nirg microscepy o obaere the cells that
expressed the nes protein, When taking
Huorescence spectra, they used a confocal
microscope from Carl Aetss Al of Jena,
Clermany.

Tev demaonasrtrare the nsefulness of
I RFPans, the esearchens selecled toes
targets that paralleled previous GFP-fu
gion teasarch, The fitst, LimBAcnil, is a
probee with a greal affiniy fon the Tila-
mentous actin networls structures in the
evtoakeleron., The second, A50120, prefers
the actin-Nlament Binding domain of
[Hetyostedinm filamin, but alse hinds o
Nlamentess aoon. The third, p-mbalin
is incorporaled inlo microwbules ove
theirentire length.

After heing mtroduced into Hving cells,
all theee Mesioon protaing stowed aienis-
sican marimum arouted H 10 nm o when ex-
ciledh Ly eithier 285- or 543-nn1 wirvelengih
tasers, The emission spectra, the re
searchers said, was very similar 1o the
i BFTars spectea rom the purified pro-
tein. There was some emission in the

A Dictyostclivim cell expresses GFPa-tubilin (green) to visualize micratubinfes and mEFfmars-LimfAcail (red) to show
filamentous actin structivves. Consccutive frames (5-5 (e intceval) show the formation of a maceopinoeytic cup. The bar

corresponds b TiF pim.
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areen, with a peak around
520 pn, but this, they
noted, was minimal, The
relarively weak green peak
acde U rewe BEL snitable
for use in combinalion
swith G Pg,

Walching cells feed

The grosp tested The il
ity ol mRFPows for dual
Palreling in a series of ex
peTiments with varions
GFP-lagsed pooteing, Aller
tusion, the GEPs high-
lighted pamicular parts of
the cells, wlile U new
RUE illuminated actin
structures in the ovtoskele-
ton. This arrangement, U
scientistg reported, allowed
them io sidy the mvalve-
mient of cvtoshkeletal pro-
teing in organelle dynamics, endocytasis
and milosis,

They also combined mBEPmars with
areen fluomescent Alexa 488 dexiran, Wil
ype Divipesielin wie phagooytes, sweep-
ing up bacteria to feed and grow, They
also ingest noerients wia Nuid uptake ina

process nown as mactopinocytosis, The
actin in the cytoskeleton plays 3 part in
this procedure, By using mRUMmars-
AT 20 with Alexa 488, the moscardlwers
cauld Fellaw the macrapinacytic pro
gression aod e intake of Awid.
Although the fovestizators have demnen-

Surgery on a small scale

Picosecond laser pulses ablate microlubules

wielinnes yvou leam more by sukbe-

traction than addicien. That's e

tlea hehind laser cell surpery, in
which researchers seleclively disabsle pare
of a cell o study that area’s role in the
overall cell.

Moo Leain of Tnvestigatens Irom the
Frvine and San DHego campuscs of the
Llniversity of Califormia has demansiraced
controlled ablation of microwbuoles in
living cells using a pirosecand laser.

Combining green (uorescent protein
variants fused to microtubule prowins al-
levwed the researchers 1o selectively re
move cellular elemens with greater pre-
cision than had been possilile

“Lhas wlimately conld result ina better
understanding of hos cells carre oul their
various functions,” said Michael Berns, a

hinmedical engineering and cell biology
professor in Uie Beckman laser Institute
at the vniversity in Invine, The greas pub-
lishedd its resules in the December fssue
al Bigphysicad Jowinal,

Micratubules are long protein pelyners
that are part nf a cell’s cytoskeletal sys
e, They'se vesponsible for cell move-
ment, including the beating of Tagelly
arul the alignment and separation af chao
mosomes during cell division,

Trratudy the rode that micratuboles and
organelles play inoa cell, researchers can
remave crgaielles o parl of them and
see what processes are distupted in the
cells This surgery must be done insuch a
way that only the intended targel is al-
lected. Moo thar laser pulse widihs have
mgved Tnto the preosecond and fem-

Dictyosteliom cefls
expressing mRFPmars-indceoil
iredl bo visualize the actin
cyiaskeleton, conbined with
calnexin-CGIP (oreen)

tu fabel the endoplasmic
reticelun, enable
dual-wavelensth microscopy.

strated the use ol imlEPnuars only
n [Herensetiy; the protein could
e wselul i orher orpanisms,
patiHer-Tavbenberger said that
quite a bit of interest has oo ex-
pressecd n the new REP bt se tar,
nene of the connnercial variety,
she noted that work has begun
I apbionies e pratein for ather
systems, including maommalian
cells. This research may involve
developing species-specific ver-
sions of mBREP; to do this, e
Lerman researchers are collabao
rating with alher groups. These effors are
angeing bur not vet definitive. " Clar re-
sulls wre promising, ™ Midller-Tauhen
berger said. “Bul the experiments are
underway, and i1 is too early to say any-
Lhuing conclusive.” (]
Hal: Hingan

tosceond range. researchers can perform
microsureeny and destooy o precise sec-
tian ol the cell with little ar no collateral
damage.

This renfinement. Berns noted, is
likely because of the nonlinear nawire of
imteracticon of e Taser with the cell: The
nanlinearity ensures that the inypact doops
ol sharply with distance from 1he loeal
point,

Flivever, many possible targets in the
cell are at or below the limie of resolu-
tian of a lisht microscope, 5o while ivs
possthle to 2ap a given spot, it's hard w
bre see hat e Lager is aimed a1 the right
perint, Ome salution, praposed several
yeurs ago, was 1o fuse fliorescent proteing
tova protein oo (o be o e crganelle
af interest, “The fluorescence could then
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