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Fig. 1 Stable expression of constitutively active (Racl G12V) and dominant negative Racl (Racl T17N) in mouse ES cells
ES cell clones stably expressing Racl G12V, Racl T17N or GFP alone (pPGK-EGFP-C1) were selected with 500 mg/L G418 and expanded after
transfection with Lipofectamine 2000. (a) RT-PCR analysis demonstrated the expression of the antibiotic resistant neomycin gene. (b) Pull-down assay
revealed that the activity of Rac1 G12V significantly increased Racl activity while the expression of Racl T17N suppressed Racl activation in ES cells.

I:R1; 2: R1 GFP; 3: Racl G12V; 4: Racl T17N; M: Marker.
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Fig. 2 [Expression of constitutively active or dominant

negative Racl did not affect embryoid body differentiation
ES cell clusters were cultured in suspension to allow embryoid body
formations. After 3 ~5 days, the EBs were fixed and cryosections
prepared. (a) Phase contrast micrographs showed the formation of
endoderm and primitive ectoderm that encompassed a central cavity in
all 3 groups, suggesting that neither increase nor suppression of Racl
activity significantly affected the differentiation of the primitive germ
layers. (b) Five-day EBs were immunostained for the basement
membrane component laminin showing no change in basement
membrane assembly after expression of either constitutively active or

dominant negative Racl.
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Fig. 3 Overexpression of constitutively active or dominant
negative Racl did not affect endothelial lineage commitment
EBs were cultured in suspension for 6 days and then allowed to attach
and differentiate for additional 3 ~9 days. (a) Immunostaining for the
endothelial cell lineage markers CD31 and Flk-1 showed that endothelial
lineage commitment is unaffected by either increase or suppression of
Racl activity. (b) Western blot analysis confirmed our immunofluorescence
results except that CD31 expression level was slightly decreased in Racl
T17N EBs(6 and 9 day) and increased in Racl G12V EBs(6 and 9 day),
suggesting that Racl activity is largely dispensable for endothelial cell
differentiation from ES cells. 7: R1 GFP; 2: Racl G12V; 3: Racl T17N.
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Fig. 4 Expression of dominant negative Racl completely
blocked the assembly of endothelial vascular
networks during EB vasculogenesis
Six-day EBs were further differentiated in attached cultures(a, b) or in
Matrigel (c, d) for 14 days or for 5 days. The assembly of endothelial
network was identified by the uptake of Dil-Ac-LDL into endothelial
cells. Expression of constitutively active Racl did not significantly
enhance the formation of endothelial networks. However, expression
level of dominant negative Racl completely blocked the assembly,
indicating that Racl activity is essential for EB vasculogenesis, possibly

by regulating endothelial cell migration.
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Fig. 5 Cell migration was severely compromised in

EBs expressing dominant negative Racl

After 6 days of culturing in suspension, EBs were allowed to attach on
plastic to examine the migration of endoderm/ectoderm cells. (a) Phase
contrast micrographs showed that expression level of constitutively
active Racl had not apparent effect on cell migration. In contrast,
expression level of dominant negative Racl significantly inhibited cell
migration. In the differentiation system EBs of R1 GFP and Racl G12V
showed active differentiation and migration. However, EBs of Racl
T17N had hindered differentiation and migration. (b) The migration
distance of the endoderm/ectoderm cells of Racl TI7N EBs was
significantly shorter than that of R1 GFP or RaclGI2V EBs (*Racl
T17N ps R1 GFP or Racl G12V, P < 0.05). I: R1 GFP; 2: Racl G12V;
3:Racl T17N.

T 4T A% R b Rk O A RS B S Al
WA TR AR TS A ) R A BRI (FAK) 1
N SR B R R 2 Bl i 1 BUR 1R A TR
G4k, A THE FAK Rl RES S AT, ¥k
IR A% L YL A0 U 1Y) EBs IS RERE IR 4 14 K, X
S A TR 2 AT P BB A% € LU 58 41 i B 42 F-actin
HeAir, 259 EIR, Racl(G12V)4H i 48 F-actin £
REWRE, BRI Z N 4048, 1 Racl(T17N)4l
Jfith F-actin EARZRAS, TENIETETE (K 6a).

#— 20 FH Western blot 43 7 4 Jit 5. FAK A1
TRAL FAK (7K, $om 3 FhEE 4L il 5 FAK T K
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Fig. 6 Expression of dominant negative Racl disrupted actin stress fibers

and inhibited the activation of focal adhesion kinase

Six-day EBs were further differentiated in attached cultures for 6 days. (a) Actin stress fibers were examined by staining with rhodamine-labeled

phalloidin. Actin stress fibers were observed in cells migrated out from the attached RIGFP EBs and their assembly was slightly increased in Racl

G12V EBs. In contrast, actin stress fibers were largely absent in Racl T17N-expressing cells. F-actin was detected in the cell process and in the

cytoplasm as aggregates, suggesting that the assembly of actin stress fibers is inhibited. (b) FAK activation was evaluated with anti-phospho-FAK.

Expression of dominant negative Racl inhibited FAK activation.
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Inhibition of Racl Activity Hinders Vasculogenesis
During Early Embryonic Development®

ZHANG Jian", HAN Ya-Ling"", KANG Jian", ZHANG Xiao-Lin",
QI Yan-Mei", YAN Cheng-Hui", LI Shao-Hua?

("Department of Cardiology, Shenyang General Hospital, Cardiovascular Reseach Institute of PLA, Shenyang 110016, China;
2Department of Pathology and Laboratory Medicine, Rebert Wood Johnson Medical School, Piscataway, NJ 08854, USA)

Abstract Whether small G protein Racl plays a role in regulating blood vessel formation especially endothelial
cells(ECs) differentiation during early embryonic vascular development remains unclear. Murine embryonic stem
cells (ESCs) lines stably expressing the constitutively active Racl mutant (Rac1G12V) or dominant negative Racl
mutant (Rac1T17N) and the resulting embryoid bodies (EBs) were established as models, to observe the effects of
Racl on the differentiation and migration of ECs. Using contrast phase microscope to observe the development and
differentiation features of EBs; pull-down assay to analyze the expression of Racl activity; immunofluorescence
staining and Western blot to inspect the differentiation markers of ECs; matrigel model to observe the assembly of
endothelial network. It showed that neither increase nor suppression of Racl activity significantly affect the
differentiation of EBs to form the typical primitive germ layers. Expression of dominant negative Racl did not
affect ECs differentiation, but it significantly inhibited cell migration, furthermore completely blocked the
assembly of vessel network. Actin stress fibers were largely absent in Rac1T17N-expressing cells. Expression of
RaclT17N inhibited FAK activity while Rac1G12V did not affect it compared with control group. These results
indicated that the effect factor of Racl on the vasculogenesis of EBs was to inhibit cell migration which probably
mediated by F-actin mechanism.

Key words embryonic stem cell, Racl, differentiation, blood vessel development
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