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(4 E] 86 38T cell penetrating peptide, CPP)Tat,, o, #EH NY-ESO-1 o, ., PUE LS DC J5 7% S RSB 5
PEANMIEEPE T K EL4IHIC eytotoxic lymphocyte, CTL ), JFAARSMGE ML S Z R ANMIMR A-375 FIARVIRR . 7 ok R MEFERIE
H AN 50 ml, FH Ik EL A0 2 B 43 B AR i B A, R A T S 3R A8 DC A T kLA SESO AL Tat o, -NY-
ESO-1 55,6 3 DC, 15 DC BEVE S5 T R E AR A5 5 74 CTL, 35 PBS 41HI NY-ESO-1,, ., AVERXT R, Tl ARA:
MEAHETIS DC 7, FLRRB U LDH )BEHEAS I HT 5 IR i B0 DC IR 15509 CTL xR ZI AR A-375 mish 5t
T TS 6 A AS49 ZMIRE LA F IR KS62 4 M AR i 1 AT Hede . %6 & o Tat B E T NY-ESO-1 4, #E A DC
MIZEREEE S . 5 NY-ESO-1 4., Y DC AHE, Tat,y 5, -NY-ESO-1 55, BT DC 9 CD80/CD86[ (54.9 +3.3 )% vs (43.8 +
5.7)% ,P <0.05 JF1 CD40[ (42.1+1.9)% vs (23.7 +2.8 )% ,P <0.05 | FEEF B ETHH . Tat,y;-NY-ESO-1,..,, Hli# DC
S SR T AR L, MHC- T 2820 FA- S/ CD3* CD8 * 40l N . Tat,y o, -NY-ESO-1,.,, 41 CTL Xt A-375 4y
RAGRET) B3 = F NY-ESO-1 5,6, 21, LB 25 25080 HE A9 35 0, 803 15 PR i 58 ( P < 0. 05 ). A-375 4l =5 235 NY-ESO-1,
Taty 5, -NY-ESO-1 5 s 41 CTL X} A-375 A EAT R AR A 8 L AR 1578 0 S35 9 T AS49 Al K562 4 ¥ P <0.05)., %
e : Tat,y o, AT LAMESR NY-ESO-1 o, o, PUBZ IR 503 JEL1E , Tat,, o, -NY-ESO-1,.,, Z BKEH DC A 205 T CTL $1 28 2% 40 i
A-375 [RRE SR S IV 2K
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Cytotoxic effect of CTLs toward melanoma A-375 cells induced by cell penetrat-
ing peptide-fused NY-ESO-1 . ,;

Li Wenli, Jia Yuan, Zhao Qing, Li Fang, Jin Baoli, Zhang Junping( Department of Cancer Bio-threapy, Shanxi Dayi
Hospital of Shanxi Academy of Medical Sciences, Taiyuan 030032, Shanxi,China )

[ Abstract ] Objective: To investigate the cytotoxic effect of cytotoxic lymphocytes ( CTLs ) activated by Tat,ys,-NY-
ESO-1 55,5 sensitized dendritic cells on melanoma A-375 cells. Methods: We collected the peripheral blood ( about 50
ml ) from healthy volunteers and isolated mononuclear cells by using lymphocyte separation medium. The cells were treated
with cytokines to produce dendritic cells and T lymphocytes. After sensitized with the Tat,y5,-NY-ESO-1 55 ¢, peptide, the
dendritic cells were co-cultured with the T lymphocyte cells to generate antigen-specific CTLs. Phenotypes of the dendritic
cells were examined by flow cytometry. The antigen-specific cytotoxic activity of the CTLs against A-375 melanoma cells in
vitro was assessed by the lactate dehydrogenase ( LDH ) method. Human lung cancer A549 cells and leukemia K562 cells
were used as controls. Results: The expression rate of CD80/CD86 in dendritic cells sensitized with Tat,,,-NY-ESO-
155,63 Was (54.9 3.3 )% significantly higher than these sensitized with NY-ESO-1 5, ([ 43.8 +5.7 1% ,P <0.05 ).
There were also significant increase of CD40 expression ([ 42.1+1.9 1% vs[23.7 +2.8 ]% ,P <0.05 ) in Tat,,,-NY-
ESO-1 ,.,; sensitized dendritic cells. These results indicated that the Tat fragment ( 49 — 57 ) significantly improved the
cell penetrating ability of NY-ESO-1 - The T lymphocytes activated by the Tat,y;,-NY-ESO-1 ,;, ., sensitized DC were
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mainly CD3 " CD8 " cells. The cytotoxic activity of the CTLs induced by Tatyys;-NY-ESO-1 s5.,¢;-sensitized dendritic cells
toward A-375 melanoma cells was significantly higher than these induced with NY-ESO-1 ;s5.,¢;-sensitized dendritic cells ( P
<0.05). The CTLs were also specific as they killed NY-ESO-1-expressing A375 more efficient than A549 cells and K562
cells ( P <0.05). Conclusion: Tat,s, cell penetrating peptide can enhance the immunogenicity of the peptide NY-ESO-

1iss63- Tatys;-NY-ESO-1,55.6; polypeptide-sensitized dendritic cells can effectively induce the specific immune response a-

gainst melanoma A-375 cells.

[ Key words ] melanoma; dendritic cells( DCs ); cell penetrating peptides ( CPPs ); tumor immunotherapy

NY-ESO-1 3t J5 =2 i e - 22 F1L 47 JR.( cancer-testis
antigen , CT )ZZ % H 04 B B A 01, B S8 AL AL LRI G 4
MLV, HARIEH HA P AL . NY-ESO-1 1
Z PP G e v AN R R ) R 08, SRR A
B IR A 2 B2 R (829 ) i I A O
(80% ). B ZE R (46% ) F Y H b R
(43% ). NY-ESO-1, ¢ 42725 5 PR A e HL A 928
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T RS E I . I, NY-ESO-1 4, VTR S
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bR, ZFEBEAR( cell penetrating peptide, CPP ), &
IR SRR Y P 5 K N, RE A% 2 375 40 O JEE LA
RAYF0 I fE AR R4 I A T 4B . T 4
W 2P, G DNA (RNA \ZRK A /M d
WA, B T2 B A UM A R P AR A S
AL T A . Wang % 438, FI A
CPP Tat 7] & H2 7+ HLA BRI #: 2 ki DC 28 AL
2, R, Kk, CPP 40 T bR 22
B, ARBTFER T Tatyy 5, #H4H NY-ESO-1 55,6, T
JRZ2 KRB DC J5- RIS R0 5 40 M 22 PE T 7bk 2 40 i
( cytotoxic lymphocyte, CTL ), {4 &G M) JH: X} 22 25
AP IR Y R ROR KR CPP BK A NY-ESO-1 54,6
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1 #MEEFZE

1.1 EZMH5A

N ZRANMIRE A-375( HLA-A2 ) A Jiti 988 200 it
PR AS49 1 I 2H bk K562 F 7 S5 50 & AR A,
NY-ESO-1 55,; 2 Ik ( HLA-A0201 ) il Tat,y,-NY-
ESO-1 55,6 22 B HLA-A0201 ) [ It 5T FE 77 BEFE A
HARABRA . FITC 1 A 3£ E Sigma 24\, RhGM-
CSF . thIL-2 , thIL4 | thIL-7 . thTNF-o 1§ H Peprotech
AN, 10% A N5 18 A AT DY 275 A= 9 TR 41k
AR, SRR B A B LDH ) AR 206 3 Pro-
mega 2\ H] , RPMI 1640 4 H Scientific 23w, FITC 5
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it CD8O 4T | FITC #rict CD40 iyt \PE Fric CD8O
B F BD W], RPTA NY-ESO-1 Hhiil F 36
Cambridge , Ficoll 735 W W H 2K i1 304 A= ) 1
A B A PRI A, 2G5 I U I B Bk
W], LU 3 BD 23] .
1.2 #RAFITHRR S K Tat,y o, -NY-ESO-1 55 s

B £ BT R 2 K Tat,y o, -NY-ESO-1 4 5 NY-
ESO-1,.,,( ¥ JE N 1 mg/ml )5 ] pHS. 0 Y 100
mmol/L. NaHCO,-NaOH BC | ¥ 100 mmol/L Fluores-
cein-5-isothiocyanate ( FITC )% iR & #ric, 4 °C ikt
S N 5 RN VR A Y P8 B e AT P10 ) B R 2
a3 B 19 FITC, J HEPES 2% o ¥ ( 10 mmol/L
HEPES, 25 mmol/L NaCl)PEME, HARHE A [ Dy, -
Doy x0.3 /& TFEABIR FITC (2 IR .
1.3 DC 893 5R IR % IREHK

RAR R AR R ANE L 50 mlo Ik 4T AE 4 B
T 4 °C .2 000 x g B> 10 min 3B HAZAM . W
B B0 )2 , A 50 ml PBS JR 27, B0 Z2 Bk e
AL ST B . PBS VRIS , B A0 JA] IS A% 4
AT RPMI 1640 i Bk 75 37 °C 5% CO, Ki®
FAHINEE 3 ~6 h e ISR TRAN A T T ik e 40 i
35 5%. WBE 20 B PBS 3% W WU U5 A DC R {4 2
JifL, A GM-CSF (800 U/ml )#1 IL4 (1 000 U/ml )
et R, B KB R, 55 5 KN TNF-a ( 20
ng/ml ) MAUEK 10 ng/ml( 525 2H F1%F B4 DC 43
B A FITC -Tat,,,-NY-ESO-1,5,, 1 FITC -NY-
ESO-1 5516 V5T DC 3N 55 7 KUSCHR 20 M, 4182 20
JfL %% B 2] 10°/ml, M A % % it Mk CD8O-FITC Al
CD86-PE , BEGTE 30 min, Vi 2 WG AT 240
A FCM ) CD80/CD86 .CD40
1.4 #emibegisii

WA s BE ) A T A U BE A B A 75 em?
YR I, P RE AN 1 x 10°/ml, DAY
200 U/ml IL-2 ) RPMI 1640 ¥ 352 T 37 C 5%
CO, 3533, M H P4l 1592 7 d Ja 3Rk 2 2
JiL &
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1.5 DC 5 T mig kB 35 F4F 5+ 1 CTL

558 K, BRI DC 4I5S T ke 40 i
RATEIHE L3R 6 do BRRHIE( 1640 +10% Il
75 +200 U/ml IL2 ). 26 14 KB, 40314k, [Rmt
XPEEFER AT A A AR AS I CD3* .CD3* CD4 ™ |
CD3*CD8* .CD8*CD28 * }% CD40L Fik%K,
1.6  Western blotting #& A375 K562, A549 4m fie.
M NY-ESO-1 # &k

A375 K562 ,A549 4 AN A L2t ( 20 mmol/L
Hepes, 100 mmol/L. NaCl, 5 mmol/L. EDTA,0. 1%
TritionX-100, pH7. 2 )&% & , # 75 B 74, 10 000 x g
B0 15 min, WREHEE K 50 pg/ml, #E47T 10%
SDS-PAGE, Jf: L B-action Jy N Z: 8. % PVDF i,
PBS ¥ 3 JE E A, A RHTA NY-ESO-1 5w [
PUAR(1:1 000 )ZE L FHEE 2 ho PBS Pk 3 KGN
ARG P 1:5 000 ), i H, fb2e &6k
ECA #F17HY .
1.7 LDH # k%4 m DC-CTL & A-375 4m hetd &
%

PL DC-CTL SR 40, A K562 ,A549 F1A-375
A M FE A0, F R EE 10: 1,301 1,50: 1A 96
fLU B, AL S AR 1 x 10° A4S, B R 4 b
W3ANESL. Fk LDH Bl FLn A 2@ 50 wl,

45 min J5 250 x g B0 4 min, ¥ 50 pl BIE W
25— TR AR 50 wl/ AL, B
B8 30 min J5, BEFLINA 50wl £ 13, B LAY
MR, 1 h NI 450 nm AL 28 EE( D OME, B3 FL
P, TH5 CTL R 0538, AR08 ( % ) =( L5
REHFL D (B - BN 4 M A & B FL D A - 40
JitL F &R REL D B )/ FR AN B KR L D (E - 0
Yl B & BEFL D A ) x 100% .
1.8 %itzan

N SPSS 17.0 GEtt-3 44 647 43 B, I A3 454l
BILL x 5 Ko, PIREA S B0 F R B RT Y ¢ A6
5, ZREA IR LR T O 2250 M, Or 2455 IRk
MRS, DL P <0.05 5 P <0.01 F/xE%A513T

2 &% B

2.1 Tat, 3% NY-ESO-1 ., 89 F AL

PEG N B R O, AR (K 1) BUR,
Tat,g 5, -NY-ESO-1,5,,; 2 DC B9 2¢ 6 T B4 NY-
ESO-1 55163 » ¢ I FE 45 FAG M 735, 78 ¥ & i <
520 nm FEER( FITC-Tat,y 5, -NY-ESO-1 55, )%
I WA 38 4 2 v TR R H

B 1 Tat BE4EFH NY-ESO-1,., ., N\ DC BIZEEEES( x400 )
Fig.1 Tat effectively enhances the penetration ability of NY-ESO-1,, ., into DCs( x400 )

A :DCs morphology under phase contrast microscope; B:Fluorescent effect of NY-ESO-1 5 ¢, pulsed DCs;
C:Fluorescent effect of Tat,y;-NY-ESO-1,55 ¢, pulsed DCs

2.2 WRIKEH DC B EEH»H

T A A I 25 5 B 2 ) 7R, 5 NY-ESO-
1 5516 ZHAH EE, Tatyy 5, -NY-ESO-1 5., LS DC 1
CD80/CD86[ (43.8 £5.7)% vs (54.9+3.3 )%,
P<0.05 1 CD40[ (23.7 +2.8 )% wvs (42.1 =
1.9)% ,P <0.05 |&iE W &R, HMAHR CD80/
CD86 Fll CD40 ik ¥ T PBS X (¥ P <

0.05 ).
2.3 DC# % CTL & T fafe AR 20 f B F o ik
K

DC R AJE 5 T 40 e 35 57, 5 K B0
£ E DR WoR T b EL A0 g, HkE
20 RS S PSR A A o A A AR A T
PR BRE DC J5 RSN T 1Y T bk CL 4 i R A, 45
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(£ 1) IR, Tat,y 5, -NY-ESO-1 o, L5 P41 NY-
ESO-1,55,6 41 PBS £35S CD3 * CD8 * 4fi il A7 W] {ik
AN ¥ P <0.05 );CD8 * 4 fif 1 CD28 * T 4 fifd L 1)

Xt FEZHA T2 TH 34 P <0.01 ). 4UHE PR 743 i
K25 R & 3 ) S sx, CD3* CD8 * T 48 it 1L-2 .
TFN-y [ 53 36 7K SF- 458 B 4li NY-ESO-1 o, 2H A FT 2

BB IEHNC ) P <0.05 ), 5 T 40/ CD40L F A% Ho
A PBS NY-ESO-1,__ . Tat,, ~NY-ESO-1 . .
= 5 ”
£ _E’. q B ] S
& & o iy
2B 2 B ==
oo — s D o]
= = g =
b Y S e
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= = r - —y
= - 0 2 3 e 10t w0t 1wt
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B . _
PBS NY-ESO-1,_ - Tat,, -NY-ESO-1 . -
(=
g g 2.
o S o 2 a4
5z 532 2 e s
38 2 g e
U A O R 9 7
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:] :‘q r“\1-|'." ’p L’
= = = Ao | T T
" 1 100 10 100 10" 10" 100 100 10
CD40FITC

CD40FITC

CD40FITC

B2 Tat,,-NY-ESO-1,. . BUEHE DCs RE

Fig. 2 The phenotypes of DCs before and after seusitization by Tat ,, ,,-NY-ESO-1,,, ,,

A:Flow cytometry antigen peptides stimulate DCs after CD80/86 expression analysis( DC1:PBS groups,

DC2:NY-ESO-1 5 ,; groups; DC3: Taty s, -NY-ESO-1 5, groups );
B:Flow cytometry antigen peptides stimulate DCs after CD40 expression analysis

&1 CTL IERESH( % )
Tab.1 Phenotypic analysis of CTL subsets ( % )

Group CD3* CD3*CD4" CD3*CD8* CD8*CD28* CD40L,
PBS 68.1£3.78 42.9+6.43 28.4£2.3 31.2£3.5 7.92£0.8
NY-ESO-1 54,65 77.2£4.12  40.82+5.83  35.61 £5.71 48.3+7.3 8.9£0.91
Tatyy 5, -NY-ESO-1 55 s 88.9+5.23 22.91£3.82  72.1%3.1° 68.9+2.2" 26.48 £1.2"

"P<0.05, " P<0.01 vs NY-ESO-1,55 s, group and PBS group

2.4 Taty-NY-ESO-1 g 28 CTL B %5 3% 69 I 95
a0 L F A

Western blotting Fil 45 5R( & 4 )27~ , 5 K562 |
AS49 40 A HE, A-375 4 B 2 i R ik NY-ESO-
Lisses 0

LDH Bk 45 5 B 5.6 )R, 48 Taty ;-
NY-ESO-1 55 ., B DC 531 CTL XF A-375 41 fifg
A T A A as IR IR, 25 R ol Siat o

HX(H) P <0.05), H Bl AR Eb o35 n 2843 1 1
Ut 2 B R LR 500 1 25 S A T3, Tatyy . -
NY-ESO-1,55.,6; 41 B9 75 £ % hy 52. 53% , NY-ESO-
1516 2B Z 5 16 MM 35% , PBS 20 0 A5 43 16 1y
31.92% . TEXRCHE L —E(50: 1 ) B, 25 [ X B4
CTL XF A-375 AHAEHT A549 4 il i) % 13 756 11 JC W
25T Tatyys,-NY-ESO-1 5,3 ZH Fl NY-ESO-1 ., s
2% CTL XF A-375 20t 0 8 493 146 1 25 5 T %5 A549



- 714 -

rf [ s A AT 4 2015 4E 12 H,22(6)

& K562 éﬂ}ﬂ@ﬂ’\]%{ﬁ{ﬁ‘lﬁ ’ E— Tat49-57 -NY-ESO-1 155-163
AR T NY-ESO-1 o, 4, 2R A G it ¥
(¥ P<0.05)

607
Cees B NY-ESD-1 B Tat-NY-ESO-1
50f .
£ a0t
= 30}
.? *
2 20f
="
10}
§ — ol

IL-2 IFN-y IL-4

B3 TikB4amEsamEFIERSH
Fig.3 Analysis of cytokines secreted by T lymphocytes
“P <0.05 vs PBS and NY-ESO-1 gorup

K562  A549 A375
NY-ESP-1 =

B-actin
— S— S—

El 4 A-375 M5 RIE NY-ESO-1 ;.
Fig. 4 NY-ESO-1, ; in high level
expressed by A-375 cell

T0r
OrBs CONY-ESO-1 I Ta-NY-ESO-1 »
60

so}
a0} o
30}
20}
10} |
0

10:1 2001 (1

Kill rate (%)

B 5 LDH %E#llAREHEKES DC 538 CTL
3 BREHA A-375 PRGE
Fig. 5 Killing rate of CTL induced by different peptide
sensitized DCs on A-375 cell detected by LDH method
"P<0.05, """ P<0.01 vs Tatyy,-NY-
ESO-1 55 ,6; and PBS groups

3 3t it

NY-ESO-1 fe ) &fifi FH B 2 ¢DNA SCJ% Ifil 75 2

ST EE AR N B cDNA 23K SCIE i i ok i) — i
Jigg e S A IR Jager S5 7 fe LM — 2 AL T
NY-ESO-1 24 3 i )3 51 55 157-170 o1 i 3= i 2 ik
( p157-167, pl57-165, p155-163 ), X L& £ ik 7] H A
ZEH 4 B2 T )5 ( human leucocyte antigen, HLA )-A2
SR, NS T AR SR CTL % . B,
WFFE G S B s 20 A3 Fh NY-ESO-1 HiJ5 47,
AT A 28R A HLA 4> T4 2. H K 4N
HLA-T 264377 (HLA- T 840 F48 5 A B IR 10
A HLA-T A1 T 2850 T3 S AR 2 4 p157-
170 KB AE R A v B s g il 3 CD8 * .CD4* T
YRR AN I R 7, 5 S T 40 M K A 4 5 R N o
NY-ESO-1 $t Jit A (1) A W & BLAE NY-ESO-1 Hit Jit
JRZER G & ' . NY-ESO-1 fiiE Z IKE i T2
Fi % 35 NY-ESO-1 By i 98 B9 % 325 36 97 I IR i
B0 SIEB NY-ESO-1 22 K2 8 7T 7 5 3k 1y
R S P A TR A L e 88 o7 Y, B T SRR AN P A
ZIR IR AL, iR R A AN RV . e,
NY-ESO-1 HLJir=A: { L pe 4 B k&
B PR R . CPP & — 28 DL AR 2 AR 5
3, AR A 2 2 o A0 P RS A A0 L 1 22
JIK, BENGIZ 2R T A W A0 e B A A L 5 &
FEAH N 0 AR 206 M AR TR, L R & |
Ao AT T X — AR ERE T CPP
S NS 7 ) AN 1 U 2 L 0K =18 T

100+

90}
gorsBs O NY-ESD-1 W Tai-NY-ESO-1
80 P
= 70
2 60f
= S0}
B
= 40t
"
30t
20t
10
0 7 :
K562 A549 A375

6 HUREBKHRIB CTL X A5 By 40 Bk i) SR 45 =
Fig. 6 Killing rates of different tumor cell lines by
antigenic peptides stimulating CTL
" P <0.05 vs A549 or K562 cells group;
4P <0.05 vs NY-ESO-1 or PBS

ARBFFEH, Taty 5 -NY-ESO-1 o o, H5F CTL 1Y
CD3* CD8 * 4fiJif B i 34 i, CD8 * 4fi i CD28 * T 4
JiL L AF B A, B T 4l CD40L F ik T, $
7N Tatyy 5, -NY-ESO-1 55 o, H ¥ DC JFiEFH M T



ZESCIN, AF. A R0 NY-ESO-1 4, 55 CTL XTI A-375 AUHAY A0 15 2k

+ 715 -

MO E 2L MHC- [ 28004 3/ CD3* CD8 *
YRR 32 AHRRLER 53 WG B A TN 25 2R R, CD3
CD8 ™ T 40 TL-2 . IFN-y B3 /K P-4 Bali NY-
ESO-1 55,6 A FTHE T, /R Taty 5 -NY-ESO-1 55,6, B
B DC J5 155/ CTL R0 23 il CD3 * CD8 * 443
WAL, AR 25 R R 114 42 KEA
JRREETt o E R L AR [R] 8915 D8 T, Tatyy 5;-NY-ESO-
115516 BURE DC 22 BRPE B WG AR 15 T2 7= AR 1) CTL X
A-375 YA A4 R A TG PR B S T R4 4D CPP
Al LLA RN NY-ESO-1 ., PURE M IEA DC, ZE K
NY-ESO-1 551, U IRAE LH ML A A B2 A , DA T 385 5
5 DC W44, it MHC- [ 280 T ie A o
SV R S MR PR, O TR AR T 40, DT A XA
7 fi g 240 LA R S R CTL

Zi I, Tat,,-NY-ESO-1,.,,., EL 8 DC fig i T
CTL 58 K Hi 2a R B 40 bk A-375 M ZeEH, Ul
W] CPP AT LA 5 g Bie St AR 1) 50928 S Pk, 7 e s
WM b A B R EM . R, B8R
Tatyys,-NY-ESO-1 55 ¢, 2% 13 808 8. 2 85 T NY-ESO-
lisiss 1B M NY-ESO-1,,, & % M 4 W
( SWLLMITQC R FE , H C w2l MR R Cys 5835 1
AL R R &2 A i ) 7 Sk Ay
PO IR 52 728 Ak AT L A g2 S M R 31— i R 5 AR
ML fE—aE R E RSB CTL A fife 1. TR
L TE Tatyy s, 703 T, A8 AR FH 6 H: G 738 i Pk
PP B, SR A CTL 27 22 28 M, 1F 76 3 —
5T
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