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1 HMEMRN PRISS ARGBHRNEARA HBAg ZHE
BB E S S AN M Bk, 3L B AR 4 B Bk PBIS(H-2Y) (ATCC i B
TIB-64) /I BUAR J 40 B s 40 fa , 39 ey F 36 K% Ng B8 %
REENM, ATEARETHNENSETHR CV
(ATCC %S CCL-10O) MM TR G RENEA AT M AR
143-B(ATCC %5 CRL-8303)¥1# H ATCC.

Fik pcDNA3.1-S A E M E , 7R pcDNA3 (A
Clontech) M) % AL S PR A H 2 0] HBsAg, HH KR
B3R FH QIAGEN® Plasmid Mega Kit, EHE R ARE
pV,HEHFHE KYE Ng B L% B,

2 EAFMIE Calcein AM @ H Molecular probes 23 7 . 40
M 55 3% 3& MEM. DMEM, 1640, & #. % % i | Lipofec-
tamine™®# B Invitrogen. HBsAg ELISA B XH &M 8 it
HAREYHWARA A #FLE %K MY Fluoroskan
Acent® FL 1§ A Thermo Labsystems X @ ; % G E B S M
24 Nikon Diaphot 300 &,

3 Caleein AMBFIEHARER XA ERHENITNR H
5% PBS(& 5% FCS ¥ PBS) 3t % X 804 K I P815 4 1
WL, B1x10°.2x10° 8 4 x 10° B9 PB1S 4 js (| R4k
SEBTHE), B & TF 200 & lmmol/L. 10mmol/L =
25mmol/L{#E H & 3£ 1 1fij 5 ) Calcein AM B 5% PBS H,
37CHH 30min,5% PBS YK 1~3 K(FBRKELRWE),
HETEX®A 1640 (& 10% FBS, 2mmol/L % & Bt B,
10mmol/L Hepes. 100U/m! B E #.100U/ml Hi M E B
), @AW HHEMEEESE 100p & 5 000,10 000 B 20 000 4
MM B R SC IR W ), B 100! E 96 FL U B AR, fnA
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100i] 10% & B 41 1640 2 100pl A [ ¥ B (0.003% ~
0.1%)SDS(#E HAE LR M E).0.1% Triton, 50mmol/L
Na;B0;,37CCO, R MBE 4h,700g & L Smin, B 150pl
LR LR R A 485nm (B KR B K ) .518nm ( & 5t
BER)BWHEE ., 2RI E ZBBE (sp )2
R E(n ). REARBEHRE =sp/1tX100%. TR
ERMRALES, REHHES.
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HY oV S BOR (B LS LM Lipofectamnine™ &
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(BrdU) \100pg/m] X-gal 1% K45 S BUARBF A9 2% MEM, 48
hEBRBASH, #F— 2 H CV-1 IR ¥, HXAEBR
BT HBsAg MR &, KBHHER CV-1 410 E 5%
BHE, BCVIMA6IERA, FARMEWRY 95%, PBS
W1, HEBHHERA 2% MEM I 105 RFIHB R, 4
FUB 500! BB 400 ,37C 1h, FERBEW,PBSBE1 I, WA
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2% MEM,72h it B TR, TERERE -kasHE
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Figure 1 Map of plasmid pV-S

5 DNAKEMME FABRHEAYE Hindll #1 EoR I
B Y] BN pMDI18-T-S, # A 2 B 4tk 1 Y 8§ HindIl # EcoR
TR L& Pk pcDNA3.1 1, ¥ ¢ HepG2 H M (B F
HepG2 MMM ER CMV B FEH P& X E
B, RS Z ), ELISA B: 88 1F pcDNA3. 1-S 88 4 £ 0§
FL30 Y 40 i P9 R 5 A 35 4 9 HBsAg.

6 SE/AB A 6~8 it Balb/c K (SPF4),BMBALA
H 5T 1pe/pl pcDNA3.1-S 100p], RIS 1 4, B WA Xk

B ST 1 X 10PFU WR-S, 7 KJR , B/ B AR & CTL,
7 CTLHRRA BEefE/NREE,2ml & 5 285 8,200
HEMEdE,5% PBS ¥E¥% /5 % .0>,3ml 0.83% NH,Cl R 4t
2 3min, MA 2ml PBS, B .0, PRBS B HRGER T 10% 1640
(% 10% FCS.1% JE 7% & & M. 50umol/L B-FiH Z BE.
2mmol/L % & Bt B% . 1mmol /L 74 &7 B8 84 . 10mmol /L. Hepes.
100U/ml EEBE M. 100U/ml HEBEHER) . f 24 LIk,
0.5x10° #HHa /7L, A 10 B ¥% 5 ¥ (MOI) i) & 41 55 & 9%
# WR-S 37C &% Balb/c RIS IE40 M 1h #5000 50 3040 M, )
WAME A ARMEHIR 1:40,37CCO, HFHFHIEFR S
K, BRI FH W, BWAT Calcein AM #5iT P815S M
P815 iSRS IR AN, AR 0 I W] 3. M350 40 B 5 4 4 By
LI 7B H(E/T) /35124 100:1.33:1.10:1.1:1 B BRI A
96 FL[E & #2, 300g B L» 30s,37C CO, ¥4 & 4h, 700g
B0 Smin, B 150p] W, AWHEKBE., 550K 10% %
BI4T 1640 &% 0.025% SDS(RBE BB E R K IRiCH T H
MBI sp X « {8, CTL W HEAMRMBEE = (5
KK AE-sp) /(tt-sp) X 100% ,

% X

1 FAERMAX Calcein AM 4R i 840 B 36 N B B
B9 % )

FEHHE CTL WAGHEN , N BB AR
WEKHEBMEREN KD, N FREBRWITE
AEEEMRW. ARMEEALER R ICEH R
Ja BARTEER, RABKE L HR, s 14
WREESEARMEBRBEEMEL, EHRT R
B, ¥ HEMEBE 0.1% Triton + S50mmol/L
Na,B,0,/"2) 7889 sp/tt 8. Wi 0.5% SDS
HENRWG EEBRNLBBTLME, LF 10%
1640 B H AR ME MR B R BREFL (L REK
BR), R RBR TSI ROEEEBRIER.
B 5 36 B RV BE B9 Triton 2448 W A0 SDS 2%
BB, LR R A B KRR
fEW., BREFW(HE2),0.025%SDS 24 #% 41 i /5 1)
BH sp/rc [HEAK,
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i d:0f 210
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Figure 2 sp/tt ratio detected by lysing the Calcein AM

labeled cells with different lysis buffers
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Figure 3 sp/tt ratio detected by washing the labeled

cells with different buffers for different times

3 Calcein AM {i i 7K B 1 47) %4 40 R 9 BE A3 4%

43 %1 A 1pmol/L. 10umol/L F1 25pumol/L K]
Calcein AM #RiC A M, 3 sp/te H 510 46.2% +
9.3% .45.4% +3.8% M 44.8% +3.3% , AFWKE
FRic i sp/te fE R B B 22 5, LA 25pmol /L Calcein
AM FRicE Ak —L,

FH 25umol/L calcein AM #5112 ¥ 45 % BE 43 5 4
0.5%107/ml.1x 107 /ml 1 2 X 10" /m] HI 40 A , 3
sp/et T4 5] 44.5% +2.1% .45.0% £ 1.8% Fl
46.6% +1.7% , K RHBEH , B FHEE LA
MEFEERHM sp/ HEFAFHMBE,

BA W ERICHZFMBE AN 25umol/L Calcein
AM37C #FiC 30min, FRiCHIREE KX 0.5~1%x107/
ml, BE % v v i PBS+ 5% FCS, ¥E ¥k 3 K, 4iMfi &
ZYFE WK 0.025 % SDS,

4 Calcein AM {RiCEMR¥ S EHFP RN EBERM
b33

Calcein AM #iC #8840 i 9 7 Bl CTL %M,
2 3 o A ) S0 40 I AR B B R BV M PROLIR

FTHAMARFER, N, ClricEaRms
EREMOCRESEARKRERNIELERY
MRS R . KA R BE Caleein AM ARiCHE 40 M
B AFBRBREARLBBHTORE . GREH, A
WM MK EE Calcein AM 1712 , 3240 Ml £ RE KDL
BESHEARKEE REFNREXRE4),
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Figure 4 The relationship between cell number and
fluorescent intensity in culture supernatent of cells labeled
with different concentrations of Calcein AM

5 AR Calcein AM #7182 X ¥ J pcDNA3.1-S &
£ RE CTL

PA pcDNA3.1-S %% Balb/c Bl 4 A 5,2 X
10’PFU S ¥/ 8 WR-S 3R 1 4,7 KJ5 BUM 40
M, k5 5 K5, Calcein AM R EfRic BRI
FL3ON 4 MO % p815S.p815 MM R GifEA. U=
& pcDNA3.1 %3 8 Balb/c BRAE K B XT B,
%2 (/E 5)% B, pcDNA3.1-S % B E/T b X
10 B, Xf p815S HIZN MR HENEE WA, KB 65% %
AT BA X R p81S MM ENE 10.4%, =
& pcDNA3.1 % B3t p815S.p815 4 Ml iy &
BRI 7E 10% AN,
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Figure 5 HBsAg-specific CTL response of mice

immunized with DNA vaccine
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Figure 6 HBsAg-specific CTL response of mice

immunized by DNA vaccine observed under

fluorescent microscope
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Calcein AM & @5 K Calcein I ZBEEH
FER , 28 B0 FaE A 40 ) B S K R L & o 0%
JE Calcein,Calcein M B TR EMHAMBEAN, 4
40 i FE R A5 B, Calcein BEHL H ML 4F o 38 13 L B AR
U Sk LB R R IR E, BRI & 3 CTL
SHEHMA R G HE, KLV Lichtenfels %1
ML ER T Calcein AM ARIZHI A 2R
BN, B AR, % E Calcein AM KEEIRIT
LR B1EEH R 25umol/L Calecein AM37T #7112
30min, bR iC 4O M H 1 X 10° 488 /2001, 4512 /5

P& 5% FCS # PBS ¥t ¥ 3 &K, A& RE WK
0.025% /SDS,

L Calcein AM A EHRiC KMl pcDNA3.1-S
fpr  BEHEHRE WR-S MR AT Balb/c B CTL
BN, R EW E/T R 10 B, RGEEEI AT 53]
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A Sensitive and Convenient Fluorescence Assay for the Determination of
Cytotoxic T Lymphocyte Activity Primed by HBsAg

WU Ting,CHEN Min,OU Shan-hai, HE Shui-zhen,CHENG Tong,ZHANG Jun, XIA Ning-shao
( The Molecular Medicinal Virology Research Center of Fujian Province , Xiamen University , Xiameng 361005, China )

Abstract : The use of chromium-release assay to determine the cytotoxicity of effector against target cells has vari-
ous limitations mostly due to the inherent properties of the radioactive substance. Alternative methods to detect
CD8" activity including ELLISPOT, tetramer staining,or flow cytometry are indirect. or time consuming detec-
tion. A non-fluorescent substance Calcein AM has been used to stain the target cells and then intracellularly con-
verted to green fluorescent calcein by esterase activity,after several hours’ coculturing with effector, intensity of
fluorescence in supernatant was assayed to determine the specific lysis ratio of cytotoxic T lymphocyte(CTL)
. This method is convenient and nontoxic, but has high background which limits its large-scale use.In this re-
port,several labeling conditions were tried to decrease its background and increase its sensitivity which included :
labeled the target cells with 1pmol/L,10umol/L or 25umol/L. Calcein AM; labeled the target cells at 1% 10%,2
% 108 or 4 X 10° cells/200y1 labeling buffer; washed the labeled cells with PBS or PBS containing 10% FCS 1~
3 times to remove extracellular calcein;total lysis of the labeled target cells with different concentrations of SDS
or Triton,and at last the optimal labeling and assay conditions were determined that were to label the target cells
with 25umol/L Calcein AM in 37C CO, incubator for 30min;the labelling concentration of the target cells was
1% 10%~2 X 10° cells /2001 labeling buffer;the labeled cells were washed with PBS containing 10% FCS for 3
times;0.025% SDS was used for total lysis of the labeled target cells to determine the specific lysis ratio. This
improved fluorescence assay was used to detect CTL activity of Balb/c mice primed by HBsAg DNA vaccine pcD-
NA3.1-S and boosted by recombinant vaccinia virus WR-S which contains HBsAg coding gene.The DNA vac-
cine vector pcDNA3.1 was used as negative control.One week later, the splenocytes were separated and in vitro
stimulated by mitomycin C treated P815S for 5 days.The specific lysis of P815S cell line with lysis ratio 65%
and P815 cell line with lysis ratio 10.4% at E/T 10 were abserved.Splenocytes of DNA vaccine vector peD-
NA3.1 immunized mice lysed P815S and P815 with lysis ratio below 10% at E/T 10. The cell lysis could be also
observed under fluorescent microscope directly and showed consistence with assay results. This improved fluores-

cence assay method is low cost,convenient, and nontoxic.

Key words: Calcein AM; CTL ; HBsAg



