
Hi h t t i i f d t i & h t i iHi h t t i i f d t i & h t i iHigh content imaging of endocytosis & phagocytosis usingHigh content imaging of endocytosis & phagocytosis usingHigh content imaging of endocytosis & phagocytosis usingHigh content imaging of endocytosis & phagocytosis usingHigh content imaging of endocytosis & phagocytosis usingHigh content imaging of endocytosis & phagocytosis using g g g y p g y gg g g y p g y g
H d ™ j tpHrodo™ conj gatespHrodo™ conjugatespHrodo™ conjugatespHrodo™ conjugatespHrodo conjugates.pHrodo conjugates.pHrodo  conjugates.p j gj g

Ni k J D l P l W li * H i N K l G d Mi h l S JNick J Dolman Paul Wylie* Howie Nguyen Kyle Gee and Michael S JanesNick J Dolman Paul Wylie* Howie Nguyen Kyle Gee and Michael S JanesNick J Dolman, Paul Wylie , Howie Nguyen, Kyle Gee and Michael S Janes, y , g y , y
I it C ti M l l P b ® L b li d D t ti T h l i 29851 Will C k R d E OR 97402 USAInvitrogen Corporation - Molecular Probes® Labeling and Detection Technologies• 29851 Willow Creek Road • Eugene OR 97402 • USAInvitrogen Corporation - Molecular Probes® Labeling and Detection Technologies• 29851 Willow Creek Road • Eugene, OR 97402 • USAInvitrogen Corporation Molecular Probes Labeling and Detection Technologies  29851 Willow Creek Road  Eugene, OR 97402  USA 
*TTP L bT h Ltd M lb S i P k M lb R t H t SG8 6EE*TTP LabTech Ltd Melbourn Science Park Melbourn Royston Herts SG8 6EETTP LabTech Ltd, Melbourn Science Park, Melbourn, Royston, Herts SG8 6EE, , , y ,

Hi h t t i i f d t i Hi h t t i i f h t iHigh content imaging of endocytosis High content imaging of phagocytosisHigh content imaging of endocytosis High content imaging of phagocytosisHigh content imaging of endocytosis High content imaging of phagocytosisg co te t ag g o e docytos s g g g p g y
Abst act Fig e 5 Time co se of pH odo™ BioPa ticles®Figure 3 Multi parametric analysis of endocytosis usingAbstract Figure 5 – Time course of pHrodo™ BioParticles®Figure 3 - Multi-parametric analysis of endocytosis usingAbstract Figure 5 Time course of pHrodo BioParticlesFigure 3 Multi parametric analysis of endocytosis using g pg p y y g

H d ™ d t O ll Li ht ™ E d GFP uptake into acidic compartments by MMM cells (J774)pHrodo ™ -dextrans Organelle Lights™ Endosome-GFP uptake into acidic compartments by MMM cells (J774)pHrodo ™ -dextrans, Organelle Lights Endosome-GFP uptake into acidic compartments by MMM cells (J774) pHrodo dextrans, Organelle Lights Endosome GFP 
and Ale a Fl o ® 647 t ansfe in conj gateand Alexa Fluor® 647 transferrin conjugateMembrane internalization underlies a diverse set of physiological and Alexa Fluor 647 transferrin conjugate

AMembrane internalization underlies a diverse set of physiological j g
A BMembrane internalization underlies a diverse set of physiological

pHrodo™ BioParticles®MMM ll H d ™ Bi P ti l ® ( DIC)A Bevents including nutrient acquisition bacterial sequestration and pHrodo™ BioParticles®MMM cells :pHrodo™-BioParticles® (+ DIC)A Bevents including nutrient acquisition, bacterial sequestration and pHrodo  BioParticlesMMM cells :pHrodo -BioParticles (+ DIC)g q , q
L T k ® G DND 26

p ( )
receptor desensitization As membranes are internalized via LysoTracker® Green DND-26receptor desensitization. As membranes are internalized, via LysoTracker Green DND-26

0’ 40’
p ,

h t i d t i th f b b d i l
y

0’ 40’phagocytosis or endocytosis they form membrane bound vesicles Hoechst Endosome GFP pHrodo™ 10k dextran Transferrin Alexa Fluor® 647 20
0 40phagocytosis or endocytosis, they form membrane bound vesicles Hoechst, Endosome-GFP, pHrodo™-10k-dextran, Transferrin-Alexa Fluor® 647 20μmp g y y y

ith l H th th di i t ll l t ll l
, , p , 20μm

with a lower pH than the surrounding intracellular or extracellularwith a lower pH than the surrounding intracellular or extracellular
environment Dyes whose emission is sensitive to changes in pHenvironment. Dyes whose emission is sensitive to changes in pHenvironment. Dyes whose emission is sensitive to changes in pH
are particularly useful in studying the passage of internalizedare particularly useful in studying the passage of internalizedare particularly useful in studying the passage of internalized
structures over time Invitrogen has developed pHrodo™ a dyestructures over time. Invitrogen has developed pHrodo™- a dyeg p p y
whose emission intensity increases with increasing acidity Thewhose emission intensity increases with increasing acidity. They g y

K f th H d ™ d i d 7 3 th b ki thi dpKa of the pHrodo™ dye is around 7 3 thereby making this dye anpKa of the pHrodo dye is around 7.3 thereby making this dye anp p y y g y
i it l iti l l i th H lexquisitely sensitive molecule in the pH range commonly seen 80’ 120’exquisitely sensitive molecule in the pH range commonly seen 80’ 120’

ithin membrane bo nd esicles While this st d demonstrates
80 120

within membrane bound vesicles. While this study demonstrateswithin membrane bound vesicles. While this study demonstrates
the utility of pHrodo™ conjugates (pHrodo™ dextrans andthe utility of pHrodo™ conjugates (pHrodo™-dextrans and 20the utility of pHrodo conjugates (pHrodo dextrans and 20μm10μmpHrodo™ BioParticles® conjugates) to examine endocytotic and 20μm10μmpHrodo™-BioParticles® conjugates) to examine endocytotic and μp j g ) y
phagocytotic processes the pHrodo™ dye is also commerciallyphagocytotic processes, the pHrodo™ dye is also commerciallyp g y p , p y y

il bl ti d f j ti t li d f i t tavailable as a reactive dye for conjugation to ligands of interest 10available as a reactive dye for conjugation to ligands of interest. 20μm 10μmy j g g
W l d t t th bilit t lti l th H d ™ d ith 20μm 10μm
We also demonstrate the ability to multiplex the pHrodo™ dye with μWe also demonstrate the ability to multiplex the pHrodo dye with
GFP hi d Al Fl ® j t f lti t iGFP chimeras and Alexa Fluor® conjugates for a multiparametricGFP chimeras and Alexa Fluor conjugates for a multiparametric
measurement of membrane internalization We present data Fi 5 S i l d l f H d ™ Bi P i l ®measurement of membrane internalization. We present data Figure 5 Spatial and temporal aspects of pHrodo™ BioParticles®measurement of membrane internalization. We present data Figure 5. Spatial and temporal aspects of pHrodo BioParticles®

acquired using traditional fluorescence imaging as well Figure 3 HeLa cells were transduced with Organelle Lights™ Endosome GFP
g p p p p
h t i MMM ll (J774) i d i t d d DIC/TRITCacquired using traditional fluorescence imaging as well Figure 3. HeLa cells were transduced with Organelle Lights™ Endosome-GFP phagocytosis MMM cells (J774) were imaged using standard DIC/TRITCq g g g Figure 3. HeLa cells were transduced with Organelle Lights Endosome GFP phagocytosis. MMM cells (J774) were imaged using standard DIC/TRITC

automated high content imaging and analysis (O10104) The following day media was removed and replaced with serum free
p g y ( ) g g
filt i th f 100 / l H d ™ Bi P ti l ® j t F tautomated, high content imaging and analysis. (O10104) . The following day, media was removed and replaced with serum-free filters in the presence of 100 μg/ml pHrodo™ BioParticles® conjugates Forty, g g g y (O10104) . The following day, media was removed and replaced with serum free filters in the presence of 100 μg/ml pHrodo BioParticles conjugates. Forty

media (DMEM) containing 50μM deferoxamine The next day cells were washed minutes after addition of the pHrodo E coli BioParticles® conjugatesmedia (DMEM) containing 50μM deferoxamine. The next day, cells were washed minutes after addition of the pHrodo E. coli BioParticles® conjugates( ) g μ y,
d h i b d i h 10 / l H d ™ d 25 / l Al Fl ® 647

minutes after addition of the pHrodo E. coli BioParticles conjugates
and then incubated with 10μg/ml pHrodo™-dextran 25μg/ml Alexa Fluor® 647 (P35361) numerous punctate structures are seen reflecting internalization ofand then incubated with 10μg/ml pHrodo -dextran, 25μg/ml Alexa Fluor® 647 (P35361), numerous punctate structures are seen reflecting internalization ofμg/ p , μg/
t f i (T23366) d 1 / l H h t 33342 f 5 i t V i l

(P35361), numerous punctate structures are seen reflecting internalization of
®transferrin (T23366) and 1μg/ml Hoechst 33342 for 5 minutes Vesicular pHrodo™ BioParticles® conjugates into phagocytic vesicles (A upper right)transferrin (T23366), and 1μg/ml Hoechst 33342 for 5 minutes. Vesicular pHrodo™ BioParticles® conjugates into phagocytic vesicles (A, upper right).( ) μg

t t b th t H d ™ iti ( t ) t f i
p j g p g y ( , pp g )
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