: The Mechanism and Function of Dynamic Blebbing In Human
oo R | Embryonic Stem Cells

inIIlt(?HIg(?HtSystems
Jo-Hao Weng, Henry Yip, Sabrina Lin, and Prue Talbot. UCR Stem Cell Center,

@S’[em Cell Center Cell, Molecular, and Developmental Biology Graduate Program, University of California, Riverside, CA, USA 92521 BIO F@MﬁTICS

Research for Better Health UNIVERSITY OF CALIFORNIA, RIVERSIDE

Introduction Methods & Materials Results

Dynamic blebs are membrane protrusions that appear g g The du_ration of bleb formation and r_etraction in The role of the cytoskeleton in apoptotic blebbing.
and disappear from cell surfaces. They are not hESC culture Replated on coated or non- dynamically and apoptotically blebbing cells 90 110 130 150 170 210 (Mins)
equivalent to apoptotic blebs associated with cell e v F'gut”t.e ‘EI' s dy”jm?fh‘f"”‘io Apoptotic i
death. In animal cells, dynamic blebbing is observed g 1007  ODyamcskt: <econds of bleb initation. ch?wever, Blebbing Control @
: : : : - E 807  gapoptoticBlebs |
during cytokinesis and some types of cell migration. s R f‘eﬂfgéft('gvgfabgset‘ifg4r2‘;‘é2r']‘(’;;gf‘f)';2’9 Apopioggz/tlglgbbing :
Dynamic vs Apoptotic Blebblng N 1IN hESC “ ]t im zezllg)st:(?:nilznf?):né%bclgl?ss)(:Ptlg:age | oo
\ rormation | Rewaction | Duration | @Xpansion. Apoptotic Blebbing == =8 = Ml
1.5 hour incubation [] ~Centrifuge for 3 min Distribution of the cytoskeleton in dynamically *Y2r632 P
1. Time-lapse imaging 2. Immunohistochemistry and apoptotically blebbing cells. Apoptotic Blebbing ﬂ &‘" 2 X
: — + Blebbistatin S 3 - 20

DYNAMIC
BLEBBING

Figure 10. In apoptotic cells, cytochalasin D stopped apoptotic blebbing.
ROCK inhibitor and blebbistatin delayed apoptotic blebbing.

\:—-._'
- -
e , H
-
d P
4 o
N P

Unattached

BioStation IM

100% 1~ O Apoptotic Blebbing

APOPTOTIC
BLEBBING

Nikon Eclipse Tl Inverted Epi-fluorescence

I ETEsEEpE -lgure 6. During formation of dynamic blebs, microtubules formed a

R I thick band around the nucleus, but did not extend into blebs. There - e Flgulre Ili_l..?bp.opctlogic blebbri]nclg Was
ESU tS were no microtubules in apoptotically blebbing cells with fragmented 40% 1 completely in : ite } Dy gytoc aasif
D but only partially inhibited by ROCK

Inhibitor and blebbistatin.

B No Apoptotic Blebbing

80% A

Dynamic Attaching/
blebblng Spreading nuclei. In dynamic and apoptotic cells, some blebs had actin beneath I

Time Line of Dynamic Blebbing, Attachment, Rounding, their membranes while others did not. In apoptotic cells, much of the 20% 1
actin was concentrated in hot spots in the cortex. » -

CN Cyto D ROCK:i Blebbistatin

Conclusion

To study blebbing In human embryonic stem cells . C

(hESC), we used a new video technology, the Nikon and A?Optgtlc B4!)ebb|rgog mat\ESCli;s.
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body, allowing time-lapse imaging of cells for minutes, -Activated caspases 3&7 and loss of mitochondrial
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