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Bad Translocation to Mitochondria with Bcl-XL Traced in-vivo by Using GFP

Soo Han Yoon, M.D., Jin Young Kim, M.D., Seung Woo Park, M.D.,
Young Hwan Ahn, M.D., Young Min Ahn, M.D.,
Ki Hong Cho, M.D., Kyung Gi Cho, M.D.

Department of Neurosurgery, Ajou University School of Medicine, Suwon, Korea

important for the regulation of cell death. The purpose this study was to elucidate binding of Bad with Bcl—XL
in vivo

Methods(] We mads Bad with Green Fluorescent Protein(GFP) using PCR method. We transfected and overexpre—
ssed GFP—Bad with or without Bcl—XL cotransfection in living COS—7 cell.

Results[] Bad and Bcl— XL bind one another in healthy living cells and this association controled mitochondrial do—
cking. In the absence of Bad—XL, Bad was mainly cytosolic and partially bound to mitochondria. Upon coexpression
of Bad and Bcl—XL, most of Bad translocated to mitochondria.

These should suggest that Bad binds to the mitochondrial and cytoplasmic forms of Bcl-XL and Bad bound to
cytoplasmic Bcl—XL translocates to mitochondria. These in vivo findings confirm that Bad make a complexes with Bcl—

O bjectives[] The subcellular locations of Bad, Bid, Bax and Bcl-XL change during apoptosis and this change is

XL and cause mitochondrial translocation of Bad—Bcl—XL complex.
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000 00 000000 000 Cos—7 celld ATCC
OO OOOO oooooo, g primerd GIBCO BRL
00 0000 ODOOO0. pcDNA3 mammalian expres—
sion vectors[ Invitrogen(Carlsbad, CA)OO 00000
0, C3—EGFP plasmidd Clontech Laboratories Inc.
(Palo Alto, CA)J0O OO0O0O0O. Lipofectamined Life
Technologies(GIBCO BRL, Gaithersburg, MD)O O OO
0004, polyclonal anti—N—terminal Bad antibody sc—
9410 Santa Cruz Inc.(Santa Cruz, CA)U0O, OO0 anti—
phospho Bad polyclonal antibodyd Et—Te Hsu 00O
(NIH, MD, USA)O 00O O00000. Donkey anti—rabbit
immunoglobulin peroxidase conjugatesl] ECL Western
blotting detection kitd Amersham Corp.(Arlington Hei—

ghts, IL)OO O0O0OO0O, O0O0O0OO Sigma Chemical Co.

(St. Louis, MO)O O 0O OO0O.
2.4 H

1) Bad plasmid cloningz} mutagenesis

Badll HA—tagged Mouse Bad cDNA(Michael Green—
berg OO (UCLA, CA)U OO0 O0O)OO PCRO C3-—
EGFP plasmid(Clontech Laboratories, Inc., Palo Alto,
CA)O EcoRIO BamHI OOO0O OO, OO0 pcDNA3
mammalian expression vector(Invitrogen, Carlsbad,
CA)O EcoRI OO OO0 cloningd OOO. OO0 Bcel-
XLO PCRO C3-EGFP plasmidd pcDNA3DO EcoRI O
oo oog.
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2) Cos-7 MIZ0f BadE YAIH2Z transfection

Cos—7 monkey kidney epithelial cell 00O confo—
cal microscopy] OO0 4.3cm? chamber slides(Lab—
Tek chambered coverglass systemd Nalge Nunc Inc.,
Naperville, IL)J OO0 O OO DNA transfectionO
0000 05ugd DNAO, OO0 200 DNAO OOO
cotransfectiond O0OO0O 104 OO0 (C3-EGFP-Bad
constructd pcDNA3-Bcl-XL OO Bax construct) 3ul
O LipofectAMINE(CODOOOO OO0 OOOO O0O)
0O 0ooooo.

3. Western blotting0fl 2|5t BadQ| M=ELf £ x|&Hel

Western blottingD 00 Badd OO0 O00O0O0OO OO
0 000 00 00 00000%. 000 0000, 000
cotransfection 000 300 0000 (100mm O0)0
Cos—7 OO0 O 80090% confluencyd 0000 OO0
4ugd C3—-EGFP-Bad 000 16ugl] pcDNA3—Bcl-XL,
00 pcDNAS3 vector O LipofectAMINE(24ul/plate)
O OOOQO transfectionO O 0. Cotransfectiond O 360
000 000 000 ddgdg pBSO OO0 oo,
Dounce homogenizerd OOO0O homogenizeOOO. O
O Beckman TLA 120.2 rotordJ 0 130,000x gO0 OO0
00 0000 BadO OO0 OO0 O OO0 O0OO OO,
OO OO SDS lysis bufferd OOOO polyclonal anti—
N—terminal Bad antibody sc—9410 00O Owestern
blottingD OOOOO.

4. Confocal microscopy

4.3cm? chamber slided 00 Cos—7 000 O DNACO
transfectiond 16024000 confocal microscoped O O
0O000d. 00 mitochondria 000 OO0 O0OO0O mi—
tochondria—specific dye(Mitotracker Red CMXRos [
Molecular Probes Inc., Eugene, OR)O 20ng/m0 OO0
0000 O 200 OO confocal microscope(a model LSM
410 confocal, Carl Zeiss, Thornwood, NY)OI 0000
600000 DO0OO0O. Chamber slided 00000 350
3700 air stream incubatord OOO0O OOOO0O. GFP
000 0000 580nm OO0 000000, mitotrac—
kerO OO0OO O0OOO 420nm OO0 OOOODO. sta—
uro—spo—rined OO0 0000 O5uM OO0 OOOO
00, confocal microscpe 0 O 50100 OO0O0O 4060
O 00 000 00 ooooo
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sporinel 0.1luMO OO0 OO0 0O0O0O0O COOOO 240
00O OO Oooooooo eRPO OODO OOOO O
00.000 000 0 00 000 0000oogd oooo
00 0000 OO0 0000 %0 ooooo.
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1. Cos-7 MZZ0[A ZHLHE GFP-Bad2| AZL #{%|
0000 000 Cos—7 0000 GFP—Badd 00 OO
00 00000 000000, mitochondriad OO0 OO
0 00 Mitotrackerd 000 0000 000.000 O

ooo -ooo-goo-ooo-ooo-ooo-oon

000 00 Cos—7 ODO0ODOO OO GFP—Badd mitoc—
hondriad OOOO Mitotrackerd OOO0O OO O O O
OO0 (Fig. 1A, B, C). 00O BadO staurosporinel OO
OO0 0000 apoptosisl 000 OO0 OO0 OO0 Bad
O mitochondriad OO0OO Mitotracker OO0 OO0O0O
o@ooooono).

2. GFP-Bcl-XLe| M[ZE L $IxI

0000 0000 Bel-XLO 0000 mitochondriall
00 00000 0000 ooo, 0000 0o ooo
GFPO 0000 0O0OOO OOOOOO OO0 Oooooo
OO0 000 mitochondriad OO0O0 OOO oOO0O O
0%. 0 00000 GFPO 000D Bel-XLO OO0 O
OO0 000 0000 00000 0000 OO0 mitoc—
hondrial OOOO OOO(Fig. 1D, E,F). 00O OO O
O 00O 000 mitochondrial OO0 OO0 OO0 OO
OO0 00O O 0O 0000 transfection O O0O0O0O OO0
00 00 000 00 0000 000 000 oo ogd
00 00 00 000 000 oo 0o ooao.

GFP

GFP-Bad

GFP-Bcl-XL

GFP-Bad
+Bcl-XL

Mitotracker Overlay

Fig. 1. Bcl-XL alters Bad location in Cos-7 cells. Transiently transfected Cos-7 cells were treated with 20ng/ml Mitotracker Red
CMXRos to stain mitochondria and then examined with laser fluorescence confocal microscopy. Each field was inde-
pendently observed at 480 nm wavelength for GFP(A, D, and G) and at 560 nm for Mitofracker Red CMXRos(B, E, and
H) and the two images were overlaid(C, F, and I). GFP-Bad translocates to the mitochondria when cotfransfected with

Bcl-XL.
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Fig. 2. Comparison of Bad with GFP-Bad in the subcellular lo-
cation in Cos-7 cells. Al GFP-Bad shows more in the
supernatant than pcDNA3-Bad does. BO Upon cotrans-
fection with Bcl-XL(10 4 ratio) both GFP-Bad and Bad
move into the membrane pellet(CO cytosolic fraction,
MO membrane fraction).
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Fig. 3. Comparison of Bad with GFP-Bad bioactivity. Both GFP-
Bad and Bad show the same degree of cell death stim-
ulation after 24hours exposure to 0.1uM staurosporine
comparing to control(GFP only) L929 cells.

3. pcDNA3-Bcl-XL2t SAl0f transfection® GFP-Bad®l
HZ W #%]
Bcl-XLO O pcDNA30, Badd O C3—-EGFPO vector

O 00O 000 transfectionDO0O OO0 confocal mi—

croscopyd 0 GFP—-Bcl-XLO Mitotrackerd O0OO0

mitochondria 000 000000 GFP-Badd Mitot—

rackerdd O0O0O0O mitochondria OO0 OO0O0O O0O0O

00 (Fig. 1G, H, 1).

4. GFP-Bad2t pcDNA3-Bad?| western blotting2t MZE

GFP constructl] 00 Badd O0OOO ODOOO0O OO
00 000 GFP-BadO pcDNA3—-Bad 0000 pcDNA3
vector(] cotransfectiond OO0 western blottingd O
000000 pcDNA3-Badll OO0O0O OOOO OOO
O 00 OO0 0DO0O0O 00O oooo oooood, GFP-
Badl0 pcDNA3-BadO [ mitochondriadl OO0 OO
000 OO0 000 OO 000 OO0 o0 oooo o
00 (Fig. 2A). 000 GFP—Bad pcDNA3-Bad OO
OO0 Bcl-XLO cotransfectiond 0000 GFP—Badd
pcDNA3-Bad 0000 OO OOO0O OO O0O0O0O OO
000 (Fig. 2B).

00 0000000 GFP vectord O transfectiond O
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000 GFP vectorl] pcDNA3—BadO transfectiond [
000 0000 0004, GFP—Badd O transfection™
0000 000 ooo ood(Fg. 3).
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confocal microscoped O0O0OO OOO0OO0O OO OOO
OO0 00D 000 000 0000 western blotO 00O
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