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Annexin V A R T R EdEs 2 —. B MRS &
WA, AT CLS U T M g R S, i 4 TR 1 A A A
AT B R R 2 o AR AR TN, AR k22 2R (PS)
F o S A A8 1) M. Annexin V55 i RR L 22 A i S A
115 40 M A M 22 22 W IR e 22 R IR &5 &« I TAER BTN, BN
22 G B AN R AR BT A0 R s, DRIk, 5 DNA R R e,
A Annexin V 1] DL SR I 2005 T 40 B o AR 40 MO SR Bt 25
AW MR IR 22 A R AR, BT L Annexin V i 55 5% 5E g SIS IR 16 e k)
(fr PI 8% 7-AAD) & A, SRIX T T 41 i (Annexin V+H% I G4 kL-)
56T 41 il (Annexin V+Z R4 kH) .

Diagrammatic representaion of the
Annexin V assay. Early in apoptosis,
phosphatidylserine (PS) is translocated
from the inner to outer surfac
In the p
high affinity for

cells, Annexin V binds
only to PS5 that has been exposed to the
external milieu
s AFH =]
K59 A i

1. —ME12x75mm Falconit®r .
2. PBSZZMii: 770.1%NaNs, i3 )52-8°CIR-1F -
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4. Annexin V Binding BufferZZy (Cat. No. 66121E) : &N
10x, AFHII, R R Lxil 1 B VR
5. Annexin ViA 7 5 R YLKl .

Annexin V IR Gk}
Annexin V-Biotin (Cat. No. 65872X) Pl (Cat. No. 66211E) &k
Streptavidin-FITC (Cat. No. 13024D) 7-AAD (Cat. No. 34321X)
Annexin V-FITC (Cat. No. 65874X) Pl (Cat. No. 66211E)
Annexin V-PE (Cat. No. 65875X) 7-AAD (Cat. No. 34321X)

6. FACSU A4l : EAERI .
7. CELLQuestik M. SR/ #8596 Z ki
8. Annexin VA |} He 4 .

Annexin V. A-[J 1] B-#M 1 C-FM% 2
Biotin SAvV-FITC Annexin V-Biotin PI i
1 SAV-FITC SAV-FITC
PE A Yt A fifd Annexin V-PE 7-AAD
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RIEC TR
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3. Falconi &+ i A 100 K4 &4
4. LN Annexin V5 Z R Gk .
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1 I ek 1
2 FRH 1 AV-FITC -
3 FPH 2 - Pl
4 FEA AV-FITC Pl
5. #EREA), ZEiE (20°C ~25°C) BEGABUE 15504
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Figure 12. Flow Cytometric Analysis of Apoptotic Cells Using Annexin V-FITC.
Jurkat T cells were left untreated or were treated for 4 hr with anti-human Fas mAb,
clone DX2 (Cat. No. 33450D) and Protein G. Cells were incubated with Annexin
V-FITC in a buffer containing Pl and analyzed by flow cytometry. (A) Untreated cells
were primarily Annexin V-FITC and PI negative (lower left quadrant, panel A), indi-
cating that the cells were viable and not undergoing apoptosis. (B) After treatment
with DX2 and Protein G, a significant number of cells are Annexin V-FITC positive
and PI negative (lower right quadrant, panel B), indicating that the cells are in an
early stage of apoptosis and are still viable. In addition, a population of cells has pro-
gressed to a later stage of apoptosis and are stained with both PI and Annexin V,
indicating that the cells are no longer viable.

Annexin V Blocking
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© N o g &

i FHVA IPBSZZ M BVE AN ML P Uk, 15 ] 1xBinding  BufferZs v i il i 1x10°
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11 E 4 Annexin V.
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IIABHIAnnexin V-FITCE/FIPI, 383RA], SiBHEAN S 15574k
ZARE 2 NN 1xBinding BufferZZ #4001
/NI B 4 A e 45 2R
g5 Rt

NE AL B 4 Anti-Fas $i45 T 3 /M AR Jurkat T 4, BIC. D&
RACFE 400, B AL C i Annexin V-FITC BTk 45 %, B B. D
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Figure 11. Flow Cytometric Analysis of Annexin V Staining and Blocking. Jurkat
T cells were induced to undergo apoptosis by treatment with anti-Fas antibody,
clone DX2 (Cat. No. 33450D) and Protein G for 3 hr (A, B). Other cultures were left
untreated (C,D). Cells were incubated with Annexin V-FITC alone (A,C) or with
recombinant Annexin V to block Annexin V binding sites prior to adding Annexin
V-FITC (B, D). After a 3 hr treatment with DX2, a population of cells was Annexin
V-FITC positive (A, M2 gate). Annexin V-FITC staining was blocked when cells were
first incubated with purified recombinant Annexin V (B). As expected, the cell pop-
ulation that was not treated with DX2 were primarily Annexin V negative (C).
The small number of Annexin V positive cells in the untreated population likely rep-
resents a basal level of apoptosis. This was blocked when cells were first incubated
with purified recombinant Annexin V (D). The M1 and M2 gates demarcate Annex-
in V-FITC negative and positive populations, respectively.

PharMingen #E# Annexin V 4 B8 T- AR5 &

AL
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Annexin V-FITC Apoptosis Detection Kit I: 100tests 6693KK
Part A: Annexin V-FITC(100 tests)

PI (2ml)

1xBinding Buffer 2% (50ml)
Annexin V-FITC Apoptosis Detection Kit Il (Annexin V 100tests 6710KK

Blocking):

Part A: Annexin V-FITC(100 tests)

PI (2ml)

1xBinding Buffer 2% #(50ml)

Part B:

Purified Recombinant Annexin V(100pg)




T T4 ML) DNA Wi R Bear i

LI R

EAM R AT )G, S IR AN SE IR G, 2 )5 RAE IR P A 2 —,
AL IR N VIR , L DNA WiZd  BE . AZTRIBERRS 4% (6 5 1) v 2 5 440 Wy
%44 50-300kb (K BL, 5 WrEdh 200bp A/ DNA HEFr. DNA B FFI ()
T EANEYE TAT BN, HFE “end-labeling” ¢ “ TUNEL” (terminal
deoxynucleotidyltransferase dUTP nick end labeling). H7E 1] LA ] APO-DIRECT
Kit, FHHCAIHA KA T4 1§ DNA WiZd, i DNA #f 3°-OH 2 1)
TR o

7t APO- DIRECT 43-#71, TdT Ef{k DNA HLEERIXUE 3°-OH K JERIAR
WHLTE) dUTP FITC A XN H KM T HEEZOGPRLH FITC-dUTP, JrLA
— BRG] AR B BRI DNA #5.

DNA Strand Breaks FITC Labeled
Break Sites

Schematic Representation of APO-DIRECT™ Labeling. The enzyme termi-
nal deoxynucleotidyl-transferase (TdT) catalyzes a template independent addi-
tion of FITC-labeled deoxyuridine triphosphates (FITC-dUTP) to the
3'-hydroxyl ends of double- and single-stranded DNA. DNA break sites are
identified by the FITC-labeled dUTP's.



APO-DIRECT Kit (Cat. No. 6536KK) iRXF&:

Part A (4°C {®f%) PI/RNase A Solution
Reaction Buffer
Rinsing Buffer
Wash Buffer

Part B (-20°C {&17) FITC-dUTP
TdT Enzyme
Negative Control Cells: T[] & 41 fifd

Positive Control Cells: [#] % 4 ig

ok DA s AN RE Sk
APO-DIRECT Kit &7 £
S W 1 o |

1. —WPE 12x75mm Falcon i

2. 7&K

3. PBS ZEMM: % 0.1%NaN3, JEJ5 2-8°C {#1%
4. [BDEW: & 1%Z R TR PBS Sl

5. 10%Z. 0

6. UKiHE

7.

8.

9.




BRIEDSER

INVESTIGATOR'S
TEST CELLS

v

FIXED KIT
CONTROL CELLS

FIXED CELLS
FOR ASSAY

FIX TEST
CELLS

v

WASH CELLS

4

STAIN CELLS

¥

RINSE CELLS

¥

PROPIDIUM IODIDE/
RNase TREATMENT

v

FLOW CYTOMETRIC

ANALYSIS

1. 20l e -

(1> HPBS ¥E4ii)E, KAl mEsT 1%

30-60 738

(2)  300xg &0 5 0%k, 77 L.

(3)  Jil 5ml PBS $E4i Pk, BT 70% B0, WA 1-2x10%ml, vk# 30-60
. (70% CREA ML 7E-20°C JRCE 12-18 /NI b AT 40 Mg o Al
1B IR I o A W] LAAE-20°C ERAEJLAS H o )

2. MeHIGOm, BB,

W, WREEN 1-2x10%ml, UK

DNA #rid ¥ 1AM 6 AMIUR 12 AR
Reaction Buffer 10.00ul 60.00pl 120.00ul
TdT Enzyme 0.75ul 4.50ul 9.00ul
FITC-dUTP 8.00ul 48.00pul 96.00ul
=K 32.00ul 192.00pl 384.00ul
EER 50.75ul 305.50pl 609.00ul

3. A

(1) BBV F Faleon iV,

FEARA Y% 5 o




(2) B 1x10° 4 Mo AN B0V, 300xg B0 5 20 4h, FEdlE, B RIS

E@Ao
JE#E40M (Negative Control Cells. Positive Control Cells) : &4 )5 H 1ml

(AL 1x10%mD) NN ELDE T, 300xg B0 5 204, FELEE, HF

DURRG Y.

(3)  FHERMA 1.0ml Wash Buffer, VE4ifipyim, = i,

(4) AR 50ul, TR,

(5)  37°C A 60 7r8h (EHEZWRLRD , & 15 8RS —Ik.  GEF#E40M
37°C it B N A T AR HE AN RIS A7 i 4. )

(6) A& 1.0ml Rinse Buffer, 300xg 2.0 5 70581, 7 Lil. EEMWE, 57725
3.

(7> JMA 0.5ml PI/RNase A Solution, 4], 4Rk AL, n¥H R iR
0.3ml.

(8)  EiEELAL KV 30 4341

(9) 3 /NIy Ry A A e 45 R

g PLUIEYHY DNA 548, FITC-BrdU JEHT:.

i DNA-W/DNA-A fi & fl DNA-A/FITC-BrdU /&, #4750 3. B4

M7 (DNA-W/DNA-A ¥11) , 2097 BrdU B 5K, $FEMHETEE, [N, a
SATan R (DNA-A) 541801 (BrdU) [FLHR.

Display 1 Gated From Display 1

APO-DIRECT™ Positive Control

17 7

Positive Apoptotic Cells
in S-phase

3
10" 3 -
E '

FITC-dUTP
g
I

DNA Area

& | Non-Apoptotic
¢ - G1,8,4G2
T

Cells
. 1o T L T T T T T

DNA Width DNA Area

T T T

Typical FACScan™ Gain Settings

Parameter Amplifier Gain Detector Gain
FL 1 LOG 380 Volts

FL 2 1.46 414 Volts

FL 2 Width 0.87

FL 2 Area 3.25

Threshold- FL 2, 40

Figure 17. Flow Cytometer Setup for Becton Dickinson Hardware. Cells
are labeled with both PI (DNA) and FITC (Apoptotic Cells). Display 1: Non-
clumped cells are gated. Gated from Display 1: A circle is drawn around
cells that stain positive with FITC. An example of FACScan™ gain settings
is shown. Note that in this cell population, apoptotic cells are in S-phase.
However, apoptosis may also occur in other phases of the cell cycle.
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5. BHYE 241 Negative Control Cells A1 BH Y 542 41l iy Positive Control Cells:

% 3
i 3 :
g 3 3
L .
3 "o 200400 600 #001004 =
0 DM& Comtent
LA
M= TR
M2 = 03N
10° 10" 10? 10? 10* 10° 10! 10? 102 104
FITC-dUTP FITC-dUTP

Figure 18. Flow Cytometry Data of APO-DIRECT™ Negative and Positive Control
Cells. Typical results using the positive and negative control cells are shown in this
figure. Negative control (left panel) or positive control cells (right panel) are treated
with FITC-dUTP in the presence of TdT enzyme which incorporates FITC-dUTP into
the 3*OH-DNA ends found in apoptotic cells. Cells are then stained with propidium
iodide and analyzed on a Becton Dickinson FACScan™. The presence of apoptotic
cells in the right hand panel is demonstrated by increased fluorescence intensity
(M2 gate). Propidium iodide staining (panel insets) provides additional cell cycle
information about each population, indicating that the majority of apoptotic cells are
in $-G2 phases of the cell cycle.
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BrdU Flow Kits il 40 ffd 3% 5
SCIG R

BrdUH 304> 4 5- U S0 IR W WE A% 1, O JI R s e (K A A, T AR T
R e fEDNAG M (S, W A S0 8 a5 77 in N, 1l J5 1 F $iBrdu
RO REGUR, OG5 E, WoRMEAM M. WA S e R bscy, A
WT S A I ) RS, BB B, RS M B ) %A EEER . BrdU Flow
Kits/& 1] BrdUZ (4 F0 i 2870 A1 45 5w R0 iR &, W3S EBrdU f74E T 5%
FRANM, DUE FIKEEDNA BE(E R ADNA Z&dE, se# ABrdU 5¥ifk
(RISR AN g, ) B DR B A P B 1 5 0 R 98 e 38 8 B E, AT % T DNA &%
P2 A 15 1 P9 R ST 35 () I AR 0 4 P (R b 5, 3 Y 96 AR 10 I B 4 e 3%
[HIBLJR BT S oAl DA 7 B, 5 A e s BRI A A B R A [ A
DA BTG B9E . DNA & R A i P 40 B BA 5 1 20 6 i b vl g . 7-AAD %
O S DNA, i BrdUM 7-AADRU G (7l 56 21 10 7 41 o 7 2 A 40 i J) 351 v
SR N 1R R

BrdU Flow Kits i#F&

FITC BrdU Flow Kit

Cat. No. 559619 (50 tests) Cat. No. 557891 (4 X 50 tests)
APC BrdU Flow Kit

Cat. No. 552598 (50 tests) Cat. No. 557892 (4 X 50 tests)

Component Storage condition No. of vials
Fluorochrome -anti-BrdU Antibody 4°C 1
BD Cytofix /Cytoperm Buffer 4°C 1
BD Perm/Wash Buffer (10x) 4°C 2
BD Cytoperm Plus Buffer 4°C 1
BrdU {10 mg/ml) -80°C 5
DMNase -80°C 5
7-AAD 4°C 1

1. FiBrdUZ S Hi (K
B S0 1 Y50 FEA(10° cells/FEA).  FITC BrdU Flow Kit(Cat.
No. 559619) 4550 1 1 FITC anti-BrdU$i /4. APC BrdU Flow Kit (Cat. No.

12



552598), 1750 ulAPC anti-BrdUJitk. it ff H 5 ) BD Perm/Wash
Buffer{% f{1:50% k. BEDMFEARIIASO vl FRHUIA.
2. BD Cytofix/Cytoperm™ Buffer

— Pk e 3 R T AT AN N B o R e AT B A
EAMEE, AT BN ROHEATER,
3. BD Perm/Wash Buffer

10X Wi, A I 28 7K 1. 108 . Perm/Wash Buffer (1
X fE T [ 58 G R Am B, A oA ] 5 AR 400 Aol ) 42 1K 70 2 32 1l 4 i ) 454
i
4. BD Cytoperm™ Plus Buffer

BD Cytoperm Plus Buffer {1 o4 4% (418 g A1 — I 0570 (100 1
I/sample). L f&H T [ & &f 5940
BrdU

A 0.5mlf) 10 mg/ml BrdU, % T 1 X DPBSH {1(32.5 mM)i#
W TCHE IS T BrdU L, (022 um I LASHBIER; Kt
HELEAE IO S AT T AL BEAZVE W o BRI T LR BRI Gp) A T304
ol A B B mME R TR d . T IE L p S AR N RRIE, 2 T
WA AN BRICES 2> CBBLL0T) o h TAEARAMRIC AN, BBl Re31 ul
I F 1mlf) 1 X DPBSEL & 1% 75 5 b GX 232 X B B ¥ £E (10 mg/ml BrdU
WEWOFRE R I mMVE W - #4101 1A 1 mMIEROIN 2 AF mlks 55 58 b LASR A1)
10 0 MR . BrdUKI 9 T8 8307.1. $#4ESHBrdU W, JF Hf 7 7F
- 80° C.

AR D& BrdUR I AE4 C T A LU E K& 44 H 8 7] BLAF A 5 .
G 22 IR UK R 30
5. DNase

AT A300 v 1 DNase?r L X DPBSH K1 mg/mlE K . 445 4
10N B 2 AE I, R VR 48 DNased ¥, 700 u 111 X DPBS PAHHi| &
300 w g/mlff) TAEBEW

W W DNase4b B0 F 10N FE 5, B30 w1243 (1(1 mg/ml)
DNase# /FF i, JF7E - 80° C N A B 42 1 mg/ml DNase.

13



i

&: DNaseblyi (B, 1 mg DNase/ml) 7F 2K 3EHT Al DLF A — IR

i P RTH100 w16 AR REWR AL FEAEAS A0 MO RE S (BRI, 30 1 g DNase/ 10°41]

M, AE37° CHEATHH . 20t5HDNase, Jf HA#A7E - 80° C.

6. 7-AAD.

READNFEA20 v 17-AADHED (106 cells/FEAS).,

7. Staining Buffer (GR#24E)
1 XDPBS + 3% Kifi i 2 1L FBS + 0.09%45 2 L.
Note: BD Pharmingen™ Stain Buffer (FBS) (Cat. No.

554656)

Recipe for 1x DPBS Buffer (1 Liter):

Optional Long-term
Cell Storage Prior to

Wash cells
in staining buffer and
store indefinitely at
-80°C in freezing
media (1)

!

Wash freshly thawed
cells with staining
butfer

!

KCl 02g
KHPO, 029
MNaCl 8.0g
Na,HPO,*7H,0 (pH 7.2 -7.4) 2.6 g

O qA.u:. q%

5w o7t

Single Day Staining Procedure
Inwitro or in vive labeling
of cells with BrdU
option no. 1
+ Staining
Optmnal 0\'!11'11:5]11 Immunofluorescent sfain'ing of
Cell Storage Prior i
i cell surface antigens
to Staining =
Wash *
ﬁ).md cells :‘;md Fixation and pcrmc-ab'i]izat'ion of cells — -
store at 4 C' using BD Cytofix/Cytoperm Buffer
O\-'('m1g|'1t in - -
staining buffer l
l Permeabilization of cells with
_ = =
BD Cytoperm Plus Buffer
Repeal incubation of cells with

BD Cytofix / Cytoperm Buffer

:

Treatment of cells with DNase
to expose BrdU epitopes (2)

"

Immunoflucrescent staining with Fluorochrome
conjugated anti-BrdU and appropriate
intracellular antigen specific antibodies(3)

.

Staining of DMNA for cell
eycle analysis using 7-AAD (4)

1

Resuspension of cells in staining

buffer and analysis by flow cytometry

14



—. BrdUfASMric 85 77 K 48 B A0 40 s &%

PRAMFIC AN, R AR FR R /N A 10yl BrdU solution (1 mM BrdU in
1 X DPBS)iX A B B 1) 3 36 S 5 b 7 TR A LA T4 (ot 20 AP SR B B AR 4D o 31X
SEHRTTRE T PO IR I A . . AR IR AN 1 2% 108 cells/ml . i H LW 1)
NPT o JATH AR T S0 o s T R 2R P e s T4 F 32 8RR 3 SI2 56 40 ML 100 4 ) 391 04
IE RE TR o G A0 T3 SR 5 40 i 38 AT o5 B A A AT I (4910t CTLL-2 cells) 7 2511
Jh i TR A2 304573

—. BrdU Flow Kit J:fa 55
LA REPR
IIABrdUMb i G4 ie (10° 402 / 501 1 staining buffer) F|7E

MANEGH RN TPifhstaining buffer 50 v 1¥EA].
VKT 155350
I 1 ml staining buffer BEgHfd, 300xg 2.0 5 704, F Lig.

o

o o T

. FiBD Cytofix/Cytoperm BufferX} 40 fid #E47 [& & MR .
A 100 p1 BD Cytofix/Cytoperm Buffer &4/,

LUK 1530454
BIA1 ml staining bufferPG4ie, 300xgB.La64r4%h, 7+ Lik.

o T oM

3. F§ BD Cytoperm Plus Buffer§i# & 4 ffl.
a. M 100 vl BD Cytoperm Plus Buffer i &4/

b. UK 105r%h
c. JIALl ml staining bufferVPG4if, 300xgB L6505, F ik,

o

. IR E 40
a. [ 100 n1 of BD Cytofix/Cytoperm Buffer &4l /iy

b. IR ELIKHS .
c. JIALl ml staining bufferyG4if, 300xgB L6541, 7+ L.

. R ERA LR EE B AKIBrdu

(62}
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TGN 100 u 1F B[] DNase (DPBSFRERL 300 wg/ml ), BI4E4¥30
DNase,

a

g

b. 37°Ciz g4l /M),

c. JIALl ml staining bufferPcdifit, 300xgZ.Lr650%, F .

(o))

. ARNeHR G EBrdURI B A BTR

A 501 1 BD Perm/Wash Buffer S a4y, HH&HRBEanti-BrdU Al
/B R PR R 2 HTAR

= I E 4 w204

JIAL ml staining bufferPE4iffl, 300xgE L5505, F Eig.

0

=

o

. AR —Y A EEDNAR T4 M A Bt
AN 20 w1 7-AADEE 40U,

\l

. R ST R T
KB IIAT ml staining buffer &40,
MAWTREFEAR (EFEEEATEIL4000/F0) o FEARTLI4° CILR,

o oo

=

.

R

1. HAFW: 10% — R HIDMSO + 90% Kk G 4- 1 (FBS) .

2. DNaselbH 5 4 fufik 7745 BD Perm/Wash Bufferid#d, Ji R4
WAER

3. kTR 22 5 R ] o B S A, B g8 5 T A IR BN AR T A4 5 T R AR Y
s,

4. A F L€ S DNA 7-AAD DB T LU, 38 BT DAFEFL3EAT ) — 2R S 40
s/l
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Sample Data using the BD Pharmingen FITC BrdU Flow Kit Protocol

Panel A: 7-AAD versus FITC anti-BrdU. From this

plot, one can determine the percentage of cells that
have incorporated BrdU or the percentage of cells in
the 5 [DNA synthesis) phase of the cell cycle. Applying
quadrant markers to the flow oytometric data revealad
that 27% of the cells activaly incorporated Brdl.

A

B )

Panel B: APC anti-CDE& versus FITC anti-BrdU. From
the data, the frequency of CD8* cells that incorporated

Brdl) was 24%.

Panel C: APC anti-CD8 versus PE anti-IL-10. From

the data, the frequency of CDE* IL-10-producing cells
was calculated. It was determined that 34% of the
CDE* cells produced IL-10.

Panel D: PE anti-IL- 10 warsus FITC anti-BrdlUl. From
the data, the frequency of IL-10-producing calls that
incorporated BrdU was 28%.

Figure 1. Multicolor flow cytometric analysis of stimulated mouse cells that synthesized DNA
andfor produced IL-10. Spleen cells from a BALB/c mouse were primed in witro and restimulated
with PMA and ionomycin in the presence of a protein transport inhibitor (to promote intracellular
cytokine accumulation). During the final 45 minutes of culture, the cells wera labeled with 10 pM
BrdU. The cells were then harvested and stained with FITC anti-BrdU (FL1), PE anti-IL-10 (FLZ), 7-AAD
(FL3}, and APC anti-CD& (FL4). The panels depict two-color staining patterns generated from the
reanalyzed flow cytometric data for these cells. A great deal of information can be cbtained for a
given cell population stained using this multiparameter staining technigue. (see panel descaiptions)
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Figure 3. Region gates for the guantitative cell cycle analysis of populations that hawve

been stained for incorporated Bral and total DNA levels. Panel A: The measurement of cell
incorporated BrdU (with FITC anti-BrdU) and total DNA content (with 7-AAD) in D10.G4.1 cells.
The D10.G4.1 cells were cultured with 10 yM BrdU for 30 minutes. The cell cycle positions and
active DNA synthetic activities of cells can be determined by analyzing the correlated expression

of total DNA and incorporated BrdU levels. As shown by the region gates applied to the 7-AAD
wversus BrdU dot plot, flow cytometric analysis of cells stained with the reagents provided in the
BrdU Flow Kit allowed for the discrimination of cell subsets that were apoptotic (defined as sub-
GIVG1, RE, 5.6% of cells) or resided in GO/G1T (R3, 38.6%), 5 (R4, 38.6%), or GZ + M (R5, 14.4%)
phases of the cell cycdle and had recently synthesized DNALS, 6 The 7-AAD signal data was acquired
in a linear mode as shown by the x-axis scale. Panaf B: The measurement of cells-incorporated
BrdU {with APC anti-BrdU} and total DNA content {(with 7-AAD). Human PBMCs were stimulated
with immobilized anti-human CD3 antibody, clone HIT3a, 10ug/ml for plate coating,

{Cat. No. 555338), soluble anti-human CD28 antibody, clone CD28.2 at 2ug/ml, (Cat. Mo. 555725),
recombinant human IL-2 at 10ng/ml (Cat. No. 554603) and recombinant human IL-4 at 20ng/ml
{Cat. No. 554605) for 2 days. The cells were then washed and subsequently expanded for 3 days
in culture with medium containing recombinant IL-2 and IL-4. Finally the cells were harvestad and
rastimulated for 4 hours with PMA (Sigma, Cat. No P-8139 Sng/ml) and ionomycin (Sigma,

Cat. No. [-0634 500ng/ml). 20uM BrdU was added for the final hour. Region gates are as in figure
2A with region & being apoptotic (3.31%), region 4 is 5 phase(23.5%), region 2 is GIWG1({84.3%:),
and region 5 is G2+M [B.1%]).
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Flow chart of cytometer setup
Adjust light scatter profiles and PMT setting

Compensate FL2-% FL1 channel
|

Compensate FL2-%FL3 channel

|
Compensate FL3-%FL2 channel
|

Further compensation of FL2-%FL3 for bright fluorochromes




ZEBIREA
o PE TNF.

1. JHLyse/Wash mode4<fF:, HTTFSCHISSCH [k #| & iE A7 H
2. JeRl7-AADFEFL3RLIN, SChgktt, MWL FL3ME, 13G0/G1 Wik A 50
i F(256 4P HEE) 52000 (1024 LVES ) .

3. FL1 FIFL2XSEuk=l, 138 e Al R et A7 T FH PR .
Al _ A2 . A3 § Ad _

| i it
o] #
B1
FL1 - 0.3 % FL2
FL2 - 7.2 % FL1
FL2 - u.u % FL3
FL3 - u.u % FL2
FL3- .87 % FLA
FL4- 7.3 ®FL3

4. *MEFITC (FL1) &5t

FIHFITC anti-BrdU+ cells®& %54z, JHHEFL2-FL1, fEA240 47 TX

Bl o

Recrp A Rwmn Dud Ficd

-

-

FITC anti-BrdU (FL1), 7-AAD (FL3), PE [r] %%} f§(FL2), PE IL-10

-------

P1 FSC

Pz S5C

P3 FL1

P4 FL2

PS5 FL3

P6  FL3-A I_l]l] Lin
P7  FL3-W I_I]l] Lin
2 : # Log | %
Fd Fi 4 £34 B oq

O Four Color DDH Param:

19



Al A2 A3 Ad
N AT BT, Lar P - O ELT R - eI ] - T
’ 't =1 1
. 2 o | . .
Bel Zamm @~ =1 1 .
- - -1 il
. 2] 5t f !
. ot N DMt it Ch | I e Ly ©
& FL1H L L
B1 [[T::i Compensation 3 Dl s
Param pDetector Yoltage Amp Gain Hode
FL1 - 0 3'5 FL2 P Fsc [£00 5] 1.42(] &—1
Tl P2 S5C g
—»| FLZ - 35-0? % FL1 P3  FLI
'y P4 FLZ
FL2 - 0.0/g| % FL3
¥ P5 FL3
FL3 - u_u % FL2 PG FL3-A
P7  FL3-W
FL3 - ® FL4 oy F14
FL4 - = ; % FL3 [ Four Color DDM Param: [ FL3 |2

5. #MZ7-AAD (FL3) K4f
FIHT7-AAD+ 4141 A FEFL2-FL3F M2, fE1SFL2 g ff5 5 #AE101 LA

Al A2 A3 Ad
o Acquizkon Dol Ak - Aequizition Dot Flot - COUISITIon Dot POt T e T A RS
£ L = E 2
21 “ = L)
= = =¥ =¥
2]
» L] e T ]
s H= b= = =
=3
= = —Cl
= 2
= T ='= T T T T T =1 2 -
W00 0 || T o =200 400 0O e00 1000 = 2l0 400 GO G0 om0
FL3H FLaH
BT |[3:i Compensation T B2 B P = N
Param Detector Yoltage Amp Gain Mode
Pl FSC [ EOD 1. 42' Lin
FL1 - n_3 % FL2 (100 = =
p2 SSC 382 . 1. oo' -
+
FLZ - 34.0(3| % FLI1 P35 FL1 449 i og | =
P4 FLZ2 520 H Log -

FLZ - 1.0[g[ % FL3 Ps  FL3 844 [§| 139}

FL3 - |]_[) % FL? PG FL3-4 I.DD Lin
P?  FL3-W |_uu Lin

FL3 - 27 FLd 489 i log | =

FL4 - [ Four Color DDM Param: [ FL3 | =

6. FIFIPE IL-10,FITC BrdU F17-AAD = ta#B 4% J5 K B & T e ) 0 ok B 4 o % b
PEANEIE,

20



Al A2 A3 Ad
gt T - A cquizition Dat Flat - Acquisition Dot Fiak - Lequisition Dk Plat
=4 =2 2
L
=
g 3 B,

. -
o me || Tt e e e el | SR e b sho abo 1gon o
YL FL1H FL3H
B1 :: Cornpensation i B2 H (FREREE S &
Param Detector Yoltage Amp Gain
] Fsc [E00 | = 1_42' Lin |2
FL1 - n_s % FL2 H
P2 ssc 382 1. :
FL2 - 34_0 % FL1 P FL1 ads ] 1. :
P4 FLZ 520 . B
FLZ - 1.0{z| % FL3 =
P5 FL3 844 g 1 =
FL3 - u_u % FL2 PE FL3-A .
. F7  FL3-W 1.
FL3 - P37 Fi4 &89 s
FL4 -
[ Four Color DDM Param:

7. PEIL-101%% FL2 — %FL3 (1) andFL3-%FL2(2) kM. {Hi#FFL2 b 4 e ik
AbF101H .

Al A2 A3 Ad
— X equisiton Dt PIcE - Tequisition Dok Plat - L equi=ition Lot Flat - A cquisition Dat Flat
=X N S = z
é' = ] = ]
Fg_ .ENQ
= e . 2
g .
'_Q
£ =
T e & =R e o inan  Tona
st FLaH
B1 |3 Comnpensation : DEtECthe AT
Param [etector Yoltage Amp Gain Hode
P FSC EOD | 1.42 Lin -
FL1 - 0_3 % FL2 (L
p2 ssc  3a2 1. i
FL2 - 34_11 % FLI1 s FL1 aso ff] &
P4 FL2 520 ' i
1| Fiz- 18f} % L3
P53 FL3 44 H 1.
2| FL3 - m.a % FL2 P6 FL3-A .
P2 FL3-% 1.
FL3 - % FL4 pr sia ans
FL4 - % FL3 [ Four Color DDM Param: [FL3 | %

21



5oy AN R VA S A e L2 O

LI R

JC-1 (5,5,6,6'-Tetrachloro-1,1',3,3'-tetracthyl-imidacarbocyanine iodide) »&—
T2 TG0 ks 44 ik BB AV (mitochondrial membrane potential) AWm  [F) FRAR 5
JEERER . AT LUK . 2 ZRBRalA IR e R AR AT o 71 SR A I A7 B2 v I
JC-1 RAETELRAR I i (matrix) T, JTERBER G Y (J-aggregates), nJ LAF=A 41 (1%
ot (FL-2 I8 5 fEZbARMR ALK, JC-1 AR AR bR i,
BERF JC-1 g ¥ifR(monomer), AJDAF=A4¢ A5G (FL-1 18D o XA LR
i 7 (50 TR e 7 D ) e AR A AT WU R AR B RS, R AR Ak o 5 B 2T i 9 G IR AT A
LU A1 S A B 2 i A 2 AR A 1T B A7)

LR FLAL IR R B2 A L T R — MR AR A . B JC-1 WALt
PGB 2 (5N 1) A8 W] AR5 By M A WU 2810 4 B s P A7 1) R %, (] s v A
JC-1 MNAL G R G 0 G IR R AR A by A o 12 L4000 — MR I b

JC-1 FARI B RO KR 514nm, B KRG Kl 527nm; IC-1 AW
(J-aggregates) [f) 5 KU AR K A 585nm, e KA ST KA 590nm.

1. 12x75mm ] Falcon & 1 15ml 2K L0 B0V

2. PR INFEZS AN Sk

3. SRR RS ($85551302, 100tests) , UHEIC-1F110 x Assay Buffer,
He RS KIT A48 4 /M IC-1 3857, RN E BRI 25 MEA

4. FHOHL

5. CO2 BEFE4H

6. U4 A
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10 ml Hml 15

£ £

500 5o

10K Ay 13, Ay e . Klvial 1G] Stock Solusion
Buffer DU g0 SMS0 hiized  reconssitubed)

12375 mil =d [oos =
— h - + * K[ge?:énr::érs.cu.rltﬁ.’ nJ

125 mil JC-1'Working Sokation for
125 mi | & flow cptometry samples {05 mifsample}

I JC-1 Workdng Solution I n.ffﬂ?:i’?&&

Add 0.5 mil ) I'-lulcrh'rg Sokdtion'sample
{Incuiart= for §0-15 min @ 31T in 005 incubator)

|'ﬂas1e:|:|' samgle with 2.0 ml of 1 Amay Buffer @ BT |

1

| 'Wash each sample with 1.0 ml of 1X Assyy Buffer @ AT |

i

| Resisperd each samiple in 15 mil of I Asay Buffer |

Anafyre by flow cytometry

B 1. RFMERF IC-1 FefE DR A

1. 7EIC-UEy R A 125ulDMSOAE I 78 73 ¥ fil . i pIC-1 Stock Solution, 7
Pt S0 TR B 53 220 FE AR AT

2. A ERCHIIC-1 Working Solution, &M 500ul 1xAssay Buffer + Sul
JC-1 Stock Solution. TAEEMNARFEFEAFINACHL, 2 R0 TAEBA RERE AT
JE kAT .

3. I Ix10° /mIf IR,  IREARTE R, RO %R e 2% b it o 4n
FIET

4. HRAMATHT AR, [FINHR B0y R &5 5 I 40 A A e B

5. BT ARFRERE, FANTCE IS SmUER IR L0 B0 P In N ImIgl R, =
N, 400xg , BLOSBE, FERIE.

6. HEMAO0.5 ml FrliCHIC-1 TAEK, AIRAEE T37°CIRICOE 746, i
B10-1557 %1

7. LN P IRVE A P I
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IR BEE AR 2ml 1) 1x Assay Buffer, HREBIFAM, #maiH
FESRATA M40, DA SR AR . 400xg , Filh &0 5 %8, 7 BT
SR BEEINRR S 21ml () 1x Assay Buffer, R EFAM, IR
FESKAT AN ML DA dl B SR AR e . 400xg , =WlLEL 5 8, B
8. BEEMAAFIN0.5 mlff) 1x Assay Buffer, 474, LM,

ERS
Jurkat T Cells Mouse Thymocytes
Control
A
&
1
L
- Staurosporine Fas mAb
]
= D E F T
R
relE

JC-1 (FL-1)

A-C J X, 40 ERE(RDAE FL-2 A1 FL-1 3838 A B oR JC-1 9655
D-F 27~ JC-1 7E FL-2 i %615 5 BRI 4 Mo I (R2) 2 14 I, iE B &k
PRBEHAL APm TR, AR AETIT . P15 2R A K A A G . 4l i
PR T IS R AR Ly e A DA, JIC-1 BEAN R LS AR TG R AEAE, INAE Fl-1
WG 9

EREW
Lo JC-UMGRAE AT, TAERENILN R ELLRAE S Ak S
2. AIRIRIEOR AR L 1x10°, 7 NANI 4R A AR TR R

3. X PH ARAG I T80 ity i it adt SOH i 2B s B Buffer W7 77 46 0 K Uede, B4
S AU I 1)
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4. i M SORIN LR AR I LA A2 A0 52 21 22 Bl K 22 K50, DA 35 A PR
AL, AR RIS TR] AN R 1T 9 S 9 5 LU A ERAT ANTR], - DA e AT T8 HI AR HE R A2 1)
G DAL 1 B A X B B T 2 e A BT
5. MG Al R EaR PR IR AU A b A sy n] EA T AR
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Active Caspase-3 ¥l 41 i ¥ 7=

I8 R R

Caspase-3 {EH- B T4 b ot @ dG 4L, T R PR I E 22 Caspase
f. JAT-ANAEA, 32kD [ )5 B (Pro-caspase-3)Z4fi# h—A~ 17-21kD MV A7 A —AS
12kD WHLA7, PRSP ERALTE 2R A&, RIMTEAL IR Caspase-3, &AL
Caspase-3 X Kfi#t T ILE Caspase BF1 2 P02 1 5> (n D4-GDI, Bcl-2)
RN S (Wl PARP)

b————— p17- 37 ———t— p10-124
— p17- 20—
Pro-domain  NH,~ }-cOOH  Pro-Caspases
A A

Activation by Cleavage

A= Cleavage Site

[ | Active Caspases

Activation of Caspases. Caspases are synthesized as inactive proenzymes (pro-caspases) that are processed
in cells undergoing apoptosis by self-proteolysis and/or cleavage by another protease. The processed forms con-
sist of large (17-20 kD) and small (10-12 kD) subunits whach associate to form an active enzyme.

PharMingen % 5 [% B F 57 % Caspase-3 ik n] LLH I Caspase-3 JG LI,
B IR B G P ) Pro-Caspase-3 VAL K fif 5 11 2% 5 1 T 58458, C92 A5
FEHiAk L Pro-Caspase-3 JoA8 X Vo

Active Caspase-3 Apoptosis Kit 45 A it 24l o AR 4347 8 7241 Ju 1Y) Caspase-3 1
Berh e WHEDNARIC L WP Active-Caspase-3 P& (Anti-Active Caspase-3
FITC 8% Anti-Active Caspase-3 PE) [l %2 /MRS L/ P D2 1 i
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1 Camptothecin %S 40 AT

7E DNA 5, T B4 b A0 1. Camptothecin A& 36 FM 5 M B T (140056
Hl, EAERIMEFIEA R T & 4. fEE, Camptothecin A ¥ BRI
PTEFHE, HBhan T

15 -G 1A 5/ it
1. H] DMSO f#il#% 1.0mM [#] Camptothecin fif £ i
2. Jurkat T 418 (ATCC TIB-152)

WL -G I P B
1. 1x10%ells/ml #45(¥) Jurkat T 40N Camptothecin, Camptothecin )&
Jy 4-6uM.

2. Y 37°C W 4 /NS
2 Active Caspase-3 Jtfa L%

140 it :

1. 12x75mm [1] Falcon &
2. PBS ZZIiK

3. TR IR

Cat. No. Size

PE Active Caspase-3 Apoptosis Kit 550914 100
fuF%: PE-conjugated Polyclonal Rabit Anti-Active Caspase-3 Tests
Antibody

Cytofix/Cytoperm Solution

Perm/Wash Buffer (10x)
FITC Active Caspase-3 Apoptosis Kit 550480 100
fuF5: FITC-conjugated Polyclonal Rabit Anti-Active Tests

Caspase-3 Antibody
Cytofix/Cytoperm Solution
Perm/Wash Buffer (10x)

RO IR:
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1.

IHEPUAAR Perm/Wash Buffer 22 oy H = & AN EFEA iDL 100ud
Perm/Wash Buffer Z& M 20ul Hifk (WL H5) .

MRS A% Perm/Wash Buffer S48 JULASAE (uD

(mD

1 1x10%cells 0.10 20
5 5x10%cells 0.50 100
10 10x10°cells 1.00 200
20 20x10°cells 2.00 400

FR 4 FH 751 4% Perm/Wash Buffer (1x) , B 10x¥ 5 G2 vh i A FH 28 Y8 /K k4T
10 f5M ke, TR A 10K Z2 il N 2 R BLDTIE, JBIEW LR, 1o
BER IR FE R s, A 0.45 g JERI AT .

il Y2 1) PBS 22 ub4n ey ¥, i Cytofix/Cytoperm Solution 441 iy
HeFE H 1x10%ells/0.5ml.

4 HL KA 20 735

Mgy, 3+ L. EI\T, I 1xPerm/Wash Buffer JE 41 g % X
Perm/Wash Buffer Z& 13 (1) 54 0.5ml Buffer/1x10°cells.

FREARBUINN 1xPerm/Wash Buffer fIFLE, HA), =&MW 30 44,
IR, B 1.0ml [ 1xPerm/Wash Buffer YE4IE—k, /A 0.5ml [7)
1 xPerm/Wash Buffer il %40 sk, 78 24l BuAX _E A TREAS 93 HT o

RO

KA T2 S Jurkat cells (ATCC TIB-152) (A B)AIZER5E S 4 /Nk)

(1) Jurkat cells (47 &) R B _EHURSIIN o 25 5L B « e RSN 2175 16 1) caspase-3
(Ze B M2), A7 IS 1/3 1) caspase-3 A4 T idtb (47 B M2). 1k B & =0 Bl b 2
Jurkat cells A28 T B 2T,

Relative Cell Number

=] [=1
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2 £
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=] 97% z
M1 T
=] Q
1]
| 3% =
| Mz r
i
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(=] ABRARAS A A AR
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FITC Active Caspase 3 FITC Active Caspase 3
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