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WREE LIGHT BEFAEALBRMR, &V R EEENE L) e
G FREREA PR O A MALNEL | EE RO G RE D T 2h B2 H R
ERETHLI LA FTIFLT-,
A. HFREM® BIT.® VA AENICELEELR DC LD T MkmEE-

RBERAER (DC) 13, REROFTELL THRAEH
ISR L O 1 % 15 O T O ) i A 185 LR
T Téhs, I, DC % “nature’ s adjuvant” &L THE
., in vitro W CIEBBSEHUR (TAA) ZE AL DC
EAERICEET A AERIENERZEDTWD, BE
(M R RE R, AT AREE . I AR A Lokt
LCid, TAA A DC % FAV o3 % 205 thE O BR IR 3R
Mk B TEY, MEHRNLGEILELHETE
BIEMGEHENTWS, DC BHREKEOEAR= T
ThiE, AR TIRB AR UIRL =& OB -
TR Ty, ARIEWETESE L TEFME A BHE 28
LIEEBELESN TS, Lol IS e R 0B A
SARREIC Lo TS e 2 VIR TERWERL %
SHEEL TR, BEEEOEE - HfIZL>TIhbD
EANERA PR TEIIBRAERIIFERICRENE
Ez6LND, - FUEANCA L TltE 2 M 5L 7-fE %
Tt LTh S SR AT b T R L 70 D R REME
2RO TVA,

DC # R #E0@EIN T EAMBIERICETILRL
a4, i DC DEBAEE Foba—L
ko ThBEh TR, LioL, HUZ DC ZEHHE
BELERT T B ERL Lz T +an
SN EDBBLNRVIERBALNERY, #1535 DC
OB REFHEREL B ABICBRHESEILDHON
EROREL B LELENTWS, DC DIEFARE S 71
ha—Lic i) HIEFRREHIRL TV ERICE, O
JEEMICI 5 L7 DCIZ LA AR i (TAA 25 T0)
DR, @ TAA ZEVAAT DC OFTRY L/ Hi~D

EHEE, @ TAA HRAICENH LS RE= T2
Z—HRR O IEENRE . LV —EHO R AN RON
FHPLLIIBERDORT o 7 OMfilH o\ E A 20
EEN TS, LT, 2bO~@DDEAT v T %
(Rt HHEER DCICfT 5+ Az TEE, EHIE
BZH LU THESN 2 DC EREORIRUIEA DL DLIFFE
na,

Tumor necrosis factor (TNF) Z773U—43F%, £k
P CHIRR A, MRSk, MRREDFEFER FLL TH
RETALELIZ, fEx ORIEINERCY 7 B O I
LIESHELTWBIEBHEIN TS, 22 ThH
LIGHT i3, Mg MR X UA o — < AR x4 5185
EEMAS T MR HIEMEEERICMA, Vo KR
BEICEETAEE S TORBBBEALZFER-
ZEBRBEENTWS, LIzAi>T, LIGHT 28 &%
HXH7z DC OMESANE G 3, SRS EICLoMm
HRadr i OB EZ OSRER R, T e .
TEMAL OISR, il =7 = 7 & — IR O B3 P it 2
i, LV AR DD, @, DDAT 7 IZHL Tk #
RV TXD,

shETIERESEIL. BGD 77— RA=8a—F=kT
F )A WA~ Z— (AJRGD) #3DC ~D s FHEA
HRICEEICENDE I I— L AT LTHDHILEER
HL, A5 — 2L A8 (a1 LR iReEfids DC
EXORH-AIMCHBRT 7a—F ThdILEBE
LTC&T, FITAME TR, EEES AL THD
EEhErFHETES DC EEOAILE B ELT,
AdRGD 2 XV LIGHT #{iz % H AL7% DC
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(LIGHT/DC) ZAERIL . DG ER B2 T 15
LI eI RAEEBEETNAMCBITAEEYRET
L7z,

B. ®RFik
[~=25—H5E)

AFFF A FERRE! AdRGD ¥, BRT T /A
LA type 5 (E1/E3 fEIRAH) #EARKEL, KO
At (EIEEBEIFERT) HOBARLT improved in
vitro ligation method (ZHEHLL TIERL /=, LIGHT
cDNA %#E#iL7=77A3F (pmLIGHT) X E M BHEHE
1 (Department of Immunology, Mayo Clinic, MN, USA)
ot 55215, CMV FuE—F—KE FIZ LIGHT %
B4 5H AARGD-LIGHT %48 LT, /-, AR
Bitsarha—A_Ro5—Cik, LARTCHEgLI- LY
7xF—tERE AJRGD (AJRGD-Luc) AL, &
AdRGD I HEK293 #lila % Fiv TR L 7=, ikt
7 L BE A ER RO TR L . Adeno—X Rapid Titer
Kit (Clontech #) IcX->TREIAM (FU) #EHL
i

[+ 2B #idi sk DC ORMLERETHA]

BALB/c w9 A (H-2%) o #i#ifa%s GM-CSF T#1E
TT8 BRI LICLD, K8 DC 2 {LiFHEL
72, DC ~O#{=-FE AL, 200 MOI (multiplicity of
infection; IFU/cell) (ZEASBLL 7= AdRGD-LIGHT &5\
I3 AdRGD-Luc % DC ¥k (5 x 10° cells/ml) 23
L, 15 73 A8 B L 72 h3 5 37°C T 2 Befifl A
¥ a~—iarlic, PBS THHH#, LIGHT/DC BX
U Luc/DC &L TLUARORBRIZHEL T,

[LIGHT » 3 8ifi#T)
LIGHT/DC % 24 Wefiihz&L ., MAa&kimm Lok

LIGHT ZH L~/ % flow cytometry (FCM) FEATIZED,

b Lo WS ER LIGHT L&
ELISA iZ&b, T ENFFHEL T

[LIGHT/DC o B #0 i 5 5 15 1 ]
SICr THFAUL LA Meth-A #E#E 3F P BB HE el
(H-2% % 10 cells/100 pl/well T 96 X V EFL—hZ

FEMEL | flix @ DC/Meth-A tb&725 5912 LICHT/DC
% 1.25-5 x 10° cells/100 upl/well THEMLI=, i2d6.
Meth-A HIF A5 @ Maximum *'Cr-release £ L
Spontaneous *'Cr-release ##IZE T2 well 1213, DC
BWEDDYIZ 0.05% Triton X-100 3L UG #ikAE L
ALERIMUT, 24 B 3EE %, 100 pl @ EiFHIC
Wil L7z SCr BB Ry 7 o F—IZTHIEL, BT
DORUE>THIREEEE ) ZRHL,
% of lysis = ([A] = [CD/([B] - [C]) = 100
SCr-release, [Bl:

[Al:  Experimental Maximum

S Cr-release, [Cl: Spontaneous *'Cr-release

[LIGHT/DC O#ili & ffE)

24 WA H% #% L 7= LIGHT/DC #% 1 mg/ml @
FITC-dextran/PBS T 5 x 10% cells/ml (ZWG#& L=,
37°C T 1 BflA T aX—varLict, K&L PBS
THIfRA 5 [P L . FITC-dextran #HlE P HLD 1A Z¢
UL (FURERRE) % FCM IZ TR LTz,

[Meth-A BEHEE 7 T 351} HIEPRIER )

Meth-A #il@% BALB/c =0 ADOH B PIZHBEAEL
REMAEDY 4-6 mm (ZEELTWEAL T, 24 WRefRTRE LT
LIGHT/DC # 2 x 10° cells/50 pl/mouse T -
L7, 0%, # BB HEL, LT UCHE
STHEB ARERE L,

(EEEH; mm®) = (EEOES; mm) x RO,

mm)? x 0.5236
235, DC # 5% 90 H BiBWTEBN RO
UME R sE e iE i & A LT,

[LIGHT/DC DV /3 if 174 ]

24 WE[15 3 L 7= LIGHT/DC % PKH26 (FRea 80
&) TIL, HENUHTRICAERSET Meth-A
BEBPIIC 2 x 108 cells/50 pl/mouse THEG- L7z, 48 B
M, IRV HiTHH R HafHL, b
# L7 PKH26 BitE DC 3ok )/ HEifila D FCM fEHT
MBERH LT,

[LIGHT/DC @ T #fi a4 A i HE ]
LIGHT/DC % 24 Bgfall5#L . 50 pg/ml ® Mitomycin
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C T 30 /ML ER L7 1% ., Fll~ OHIRIIAE T 96 X7V
—hMC#EML7-, C57BL/6 =72 (H-2%) DEHER
FAary—n AT LERVT THIRREHAKL, DC4HE
FEL T 96 T L —MZ 10° cells/well THMLI, Zhb
OfifaE 3 B REEEEL ., Ktk 18 By EE R T
(2 BrdU % 3t{p&iz, MilaZ ¥, BrdU-ELISA %
FWT T Al A ¥ Al L 72,

[LIGHT/DC o #ifa s &4 T Mg (CTL) H¥aE]

24 B i115 3 L7 LIGHT/DC % Meth-A BEZENIZ 2 x
10° cells/50 pl/mouse T AL, 1 BREIZZHLD=
7 AR AR A LT, BEREL 7o B RIRaE Meth-A #l
Fak 5 AMIALKEE® (n vitro FUREHI®) +H2LTx
77— fREPRR L, =7 /7 —ROEERE
PEVE 9'Cr-release assay (ZEVHEIEL, #—4 v MRz
tE Meth-A fIfa3s LU CT26 Mifla (H-2%) ZERLI,

[faBf~D R ]
AR 58 F Rz ZEE, [#R TR
Z O SO R ENC LD E Y O Z M O R {%

BT AL A M5 TiT 57, AARGD OERL - K]

BAG T HARBRZOITRETEADC 2 AVi-BY
EBIZ, 7T P2 LAHUIAHBERNTITY, 8
Bk - SR AEE T TR TA ML —7RBELT
MHREFETHILT, X7 —DRE~DERFIZHLT
FEOXMNELR/LI, BB, BEEITKIRKEBIGF
MR ERLLEZFASHOEAMEIZETHEBER
FTWD OKIRE 5 2292),

AR TIT ol B EBRIT T =T, [ KIRKFE
FER RS 2 MSFL, B mal B ORMICE S
TERBLE, FICHEARERTIILDLET DEERS
% ZIH e D AZ OV T, EEED 20 mm 2z
ToHE S THAC L AR RN E L, EBREKTL
oo o, v A~OMEEFMRERES L DC 513,
EHREBM A BI-DIHEE T TfTo 7

C. BFE#ER
[LIGHT D% 5if#4T]

LIGHT 3B E BRI RE = ik /37 L THIKIRR
FEIZEBRL, Ao ur7—¥ (E27L#—8) TH)

WAl &icLo TRIEREL Thminahnsd, $t.
DC iZARHTH7ad35 LIGHT ZRE L THY, T Mk
FHEICRRTHIH RN 77— (HVEM) Ofil#%
LT T MR- TS LR R T 2RO TV,
ZZ T, LIGHT/DC itBITABES B IO
LIGHT @& 8L ~L% mock DC HBE Lue/DC &Lk
L7 (Fig. 1), LIGHT/DC ®#) 60% LMk &%
LIGHT %3 Ty, K& LiEPicEarboe—Li
LHBLTAREORER LIGHT ARtianhiz, 25,
LIGHT/DC % {ER 3 A7=®IZA Wiz 200 MOl @
AdRGD-LIGHT 2%, DC Zxtd4 AHifaEEE RS
WIEEHERL TV,

(A) (B)
LIGHT/DC

s
£
5 Luc/DC
c
©
o Mock DC

T T T L

0 200 400 600 8OO

LIGHT expression

LIGHT level (pg/10® cells/24 h)

Fig. 1. Expression levels of membrane-bound form (A) and soluble
form (B) of LIGHT in DCs transfected with ARGD-LIGHT. DCs
were transfected with AARGD-LIGHT or AdRGD-Luc at 200 MOL
After 24 h-cultivation, LIGHT protein expression was assessed by
flow cytometric analysis (A) and ELISA (B). A: LIGHT/DCs were
stained with (closed histogram) or without (open histogram)
anti-LIGHT antibody. The % value expresses % of gated cells in
closed histogram. B: The data are presented as mean + SD of three
independent cultures.

[LIGHT/DC o> R 40 485 75 11

LIGHT ¥, RE 55 H0 Q<o 5 i) B MR 1= R B3 0%
B E7%— (LTBR) IHEEL. ZhboMiaic
caspase AT LTI T iR h— 22 EE T 2200
ENTWD, £Z T, fERILJ LIGHT/DC D<=D A
Meth-A $k#E 35 POIERI IR 6 3 B E AL B ETEMES
S Cr-release assay IZ&LVEFE L (Fig. 2), 3 ka—/
DC i\ Th, DC/Meth-A LD KIZfE-T
Meth-A FEREE 5 %0 Bk /L7223, LIGHT/DC {249
3577 Meth-A MilaS & EHERMLI-, LIzhiaT,
LIGHT/DC % &R MBS P 1= # 5- U B id, BN
EEEMIC > TR AR Z HEBR 2L 2010, BB
R H ORINIC L - T LIGHT/DC 2320 R L TAA %4k
RTEH MM HIFFENS, BIE, LIGHT/DC DR
ERRREEERICEADLAD FAH=ZXLDOWT, LVi¥
H72RRAT R AED TV,
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Fig. 2. Cytotoxicity of LIGHT/DCs against Meth-A cells. DCs were
transfected with AJRGD-LIGHT or AdRGD-Luc at 200 MOI. After
24 h-cultivation, DCs were co-cultured with 10* *'Cr-labeled Meth-A
cells at the indicated ratio for 24 h. Cytotoxicity of DCs was
calculated based on radioactivity of *'Cr released from target Meth-A
cells. Each point represents the mean + SD of three independent
cultures.

[LIGHT/DC m#iE &R HE]

LIGHT/DC #EZFMEENICEGTAILIZL->ThHE
R HE T A0, TAA RS TelEs AR T
% LIGHT/DC DBERTIEERSUHATHD, €T
FITC-dextran O VA ATEMH L BELL T,
LIGHT/DC O & f&RExFFlL7- (Fig. 3), LIGHT/DC
DOREBIEMEIL. mock DC BET Lue/DC &H#T 5L
HEWPRPBLETL T, KRELT DC HEDR
WEAEHIREIA TR, BERNEELE
LIGHT/DC 25l #kalr i &+ 3 (i LoD T & A
RN,

Luc/DC

LIGHT/DC

Cell number

FITC-dextran uptake

Fig. 3. Uptake of FITC-dextran by LIGHT/DCs. DCs were
transfected with AARGD-LIGHT or AdRGD-Luc at 200 MOI for 2 h,
and then cultured for 24 h. These cells were incubated with PBS
containing | mg/ml FITC-dextran at 37°C for 1 h. Cells were then
washed five times in ice-cold PBS and the uptake of FITC-dextran
was assessed by flow cytometry. Open histogram represents mock
DCs without FITC-dextran treatment. The % value expresses % of
gated cells in closed histogram.

[Meth-A BEHSEF M1 IR 8k ]

T AIZA F ST Meth-A JEEMNIC LIGHT/DC &
FHL, &AM EREREBELILTS, mock
DC AV X Lue/DC # 5-RE L ol U TR REIZ A G

AVRRIEAS BB, LIGHT/DC 245 L7 8 fiilt 5
{7 TS O 5E 2 BMED E R S N (Fig. 4), AR
I, DC #RERIEDEIGEZNETCHRELSH TSR

EEEBERICLILKT 2010, Bz FEAICLS
DC~@ LIGHT#tem 4 503 IERFICHE M7 7 u—F
THAZEETRLTNA,

3000
-0~ Mock DC

1 -© Lueoc
2000 B LIGHTIC

Tumor volume (mm?)
1

0 4 B8 12 16 20 24 28 32
Days after DC-injection

Fig. 4. Anti-tumor efficacy of LIGHT/DCs against established
Meth-A tumor, Meth-A cells were mtradermally inoculated into the
left flank of BALB/c mice at 5 x 10° cells. The tumors (4-6 mm in
dlameler) were lnjected with LIGHT/DCs, Luc¢/DCs, or mock DCs at
2 x 10° cells. The size of tumors was assessed using microcalipers
every four days. Each point represents the mean + SE from 8 mice.

[LIGHT/DC DV~ i 174 ]

PKH26 TF7 /L L7z LIGHT/DC % Meth-A i<
ATHEBAESL, 2 B#ICBT 2R SHi~08
T REZFMEL - (Fig. 5), LIGHT/DC # 5B Tk, =
he—/b DC #5-#D#1 5 {0 PKH26 % DC A3 % s
ICE B EOYTHD) /I REL T, LIGHT #
GFOHEAZEST DC OGBS Hi~D
WEERMWARETEDLZ LML,

The number of migrated DCs (x10* cells)

0 1 2 3 4 5 (] T
! ! 1 ! L !

Mock DC H

Luc/DC

LIGHT/DC

Fig. 5. Migration of LIGHT/DCs into the draining lymph node.
LIGHT/DCs, Luc/DCs, and mock DCs were stained with PKH26, and
then injected into established Meth-A tumors at 2 x 10° cells. “Two
days later, the draining lymph nodes were harvested from these mice.
The number of PKH26- -positive DCs contained in lymph node cells
was calculated by flow cytometric analysis. The data are presented as
mean + SD of three mice.

[LIGHT/DC @ T # KRt B AL ]

DC (H-2%) & naive T #ifd (H-2°) LZx3ILHEETS
allogenic MLR {29, LIGHT/DC @ T #ikaizxt 3518
PTG M2 G L 72 (Fig. 6), Mock DC B LU
Luc/DC Ti T MR A 3 LT 5D Th
ST=DIZRL T, LIGHT/DC THlBEhiz T Mk
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FAIZELWILER B L, LI - T, LIGHT 2%
BEFAHILIZE-T, DC @ T MR ERERIRRELY K18
(TR CEDZENBALN Lo,

E 06+ - Mock DC
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Fig. 6. Allogenic T cell proliferation-stimulating ability of
LIGHT/DCs. BALB/c DCs were transfected with AJRGD-LIGHT or
AdRGD-Luc at 200 MOI, and cultured for 24 h. Naive C57BL/6 T
cells were co-cultured with the transfected DCs at different ratios for 3
days. Cell cultures were pulsed with BrdU during the last 18 h, and
then T cell proliferation was assessed by BrdU-ELISA, Results are
expressed as mean + SE of three independent cultures using T cells
prepared from three individual mice,

[LIGHT/DC @ CTL #¥#E]

Meth-A =7 A2 DC ZEBEANHK 5L, 1 HEE
PO AR L7 PR S R R R A R R L 7, o0 L A A
Meth-A #ilQ T in vitroURBHIBEL , {ohicz7 s
Z—iffifa & A CHliR S E M RBREZ T o7 (Fig. 7),
LICHT/DC #5807 x5 —#laik, 2 ba—
BEL BT Meth-A MERRIZ X2 8\ B TE1E A 58
LT, £ FOROx 777 —kat CT26 M2z
L TIHEEEME TS o722Eh5, LIGHT/DC
DOFEBEN G- IR R R CTL 2R EEHTED
ZENHALM LR ST,

Target: Meth-A Target: CT26

-0~ Mock DC
<O Luc/DC
4 LIGHTDC

% of lysis

6.26 1256 26 60

6.25 1256 25 50
Effectorftarget ratio

Fig. 7. Meth-A-specific CTL response in mice injected
intratumorally with LIGHT/DCs. Established Meth-A tumors (4-6
mm in diameter) in BALB/c mice were injected with LIGHT/DCs,
Luc/DCs, or mock DCs at 2 x 10° cells. One week later, splenocytes
were prepared from these mice, and were re-stimulated in vitro for 5
days with Meth-A cells. Cytolytic effects of re-stimulated splenocytes
(effector cclls? against Meth-A or CT26 cells (target cells) were
evaluated by *'Cr-release assay. Each point represents the means + SE
of four independent cultures from four individual mice.
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