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No. HeL a cells Week (s) after implantation
No of mice with tumor (%) 0 1 2 3 4 5 6 7 8
Size (mm) 46 8.0 8.75 9.25 925 10.25
2.5x10° 0 0 0
+ 1900t 380" | 1088 15 +15 | +287
4/5
0y | Bodyweight(®) | 2324 | 2406 | 2426 | 2532 | 26.16 25.84 25.82 25.72 26.36
+161 | +064 | +042 | +123 | +131 | +124 | +1.02 | +1.07 | +101
Size (mm) 400 | 5.00 53 g 13 8.3 9.6
5x10° 0 0
+000 | +1.00 | +057 | +057 | +115 | +1.52 | +057
213
(66 | Bodvweight(® | 186 | 2066 | 2160 | 2176 | 2183 21.60 22.03 23.00 23.73
+066 | +1.15 | +1.15 | +1.07 | +1.15 | +026 | +065 | +072 | +0.70
Size (mm) ; . 3.0 5.5 6.5 12.0 14.25 14.75 14.75
6
=0 +081 | +1.00 | +310 | +653 | +713 | +736 | +7.36
4/4
(100 | Bodyweight(e) | 173 | 1967 | 2060 | 2100 | 2185 2232 2237 23.03 24.02
+1.04 | +088 | +098 | +137 | +136 | +114 | +1.14 | +131 | +1.49
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MetudunusnanineTan il uAANNYAA Hela auiuaiimsasdon
fuiu Taom3nsIIMENIRUFNITNYOY HPV 4835 Polymerse chain reaction (PCR) Tau1% primers
4
SumizAoby L1 §1m5y HPV uazld human B-globin gene iiu1ia¥3uilu human DNA uaz mouse
b
GAPDH lustiedduily mouse DNA  tazihimsbudumamsasnasiugnisuves HPV Tagms
uUNFUAYDY HPV Iﬂtﬂ%"'lgﬂ‘nﬂﬁﬂ“u HPV genotyping (INNO-LiPA HPV) iag MIM in situ
] v v
hybridization @28 probes NIUWIZAD HPV type 16 LAy 18 Snnsanila Taeliniuguie HeLa DNA
A A da v
HaY IUABYDINYNNANIU MEM ﬁ‘]u normal mouse DNA
HAMINATDUWUNHYNIADW (X4 1Az XS5) f1dsumstgnaediumad HeLa Hans
WUATIUYDY HPV (3UN 6 A, Lane 3,4) 1aZATIINY human B-globin gene (3UN 6A, Lane 7.8)
Py o s a o Y ~
INaUNULYaa HelLa (gﬂ‘l’l 6A, Lane 2, 5) UBNINUEIATIINY mouse GAPDH Ay (21]71 6A, Lane 11,

12)
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31‘7\6 A. HANMINATDUTITNUTNITUUYN HPV i]']ﬂ']Jil'JﬂliﬂUTﬁﬂ'ﬂvlﬂinﬂluf)lﬂﬂﬁu‘iﬂblﬂﬁﬂ

1 d =]
118D ﬂi;]ﬂﬂWL%ﬁﬁlJ%LN

Lane 1. DNA marker (bp) Lane 8. X5 DNA (B-globin primers)

Lane 2. HeLa DNA (L1 primers) Lane 9. Normal mouse DNA (B-globin primers)
Lane 3. X4 DNA (L1 primers) Lane 10. HeLa DNA (GAPDH- primers)

Lane 4. X5 DNA (L1 primers) Lane 11. X4 DNA (GAPDH- primers)

Lane 5. Normal mouse DNA (L1 primers) Lane 12. X5 DNA (GAPDA- primers)
Lane 6. HeLa DNA (B-globin primers) Lanel3.Normal mouse DNA (GAPDH- primers)

Lane 7. X4 DNA (B-globin primers)
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MIANHININBUAUBINYNANTUIZHUBAA (Teells) Aotvanuz1Fathnuagniitmzidedlunasanaaes
v ¢
(in vitro) sazludninaaes (in vivo)
d
1. MIAENFAAUNNIUAAMNITAA (gamma/delta T cell)
y v a . v a ¢
1.1 ANMYNTURIMINZauY09 pamidronate lTumInszQuunNIAaMNITan
Amsnagoumanududunmunzauves pamidronate Tagl¥anudindudua 0.625-200

UM/ml n3zdu PBMC  wamsnaaounui anududuiinszduldununamiiadgs

A a s

{ Q’ é’ g ' 9
figafio 10 uv/ml  Tasaunsanszduidfimuiuiedesas 77 emeufuaadn lildsy

MINTZAUAIY pamidronate (31/91 9)

Expansion of y/5 T cells by pamidronate
in PBMCblood dornors

% yI5T cells

~ a 9 = v Y Y 3
sUn 9 ‘lJilﬂmi’t)fJﬁzil@QLlﬂlliﬂlﬂaﬂ’lm“ﬁﬁﬁﬂaW’lﬂﬂﬁﬂSSﬁ]u PBMC @738 pamidronate
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a Y Y o
NANUIVUVUAN 9] NU
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a Ad [ Jd o o o
12 WSnamnmnmamisaduiqns  ndannszduiaad PBMC T 14 u daiumi
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]
I

Usznnsaulng Govaz 87) vounuuuaamiadiuen 18 vyovd2 T cells U7
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" A
k. f i
33 ‘

0.04%
8
Bw" ' 102 10 104
Anci-TCR-gemerdeite-d FITC

-

g B
§z t T

2 17.93%

8

100 10! 10 10° ]

Anti-TCR-garmna-deke-1 FITC

94.82%

10? 10° 102 10° w0t
Anti - TCR-gomme-deite- | FITC -

U7 10 M3 Idunuimamfsadusqns  A) non-stained pamidronate treated PBMC B)
PBMC stained with FITC anti gamma delta-TCR antibody C) purified gamma delta stained with
FITC anti gamma delta-TCR antibody determined by Flowcytometry D) purified gamma delta

stained with FITC anti gamma delta-TCR antibody determined by Fluorescence microscope
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Expansion of VY9V52 T cells by pamidronate in primary PBMC culture

A 54 %

3

10! 102 10
Anti-TCR-gesmna-delte-1 FITC

9.71 %

Mt
10! 102 10° 10! 102 10
Anti-TCR-gamma-delta-{ FITC Anti-TCR-delta-2 FITC

/4 o Yy a 3

U 11 wamsasrnunuuiaamiadihfuigninazioudiououaueaiumzaiind 4

#28 Flow cytometry

-

A) Stimulated PBMC §o3@2¢ FITC pan anti g/d TCR antibody.

B) UANNAAAINIFAG 1N Stimulated PBMC &ouA20 PE anti VY9 antibody and FITC anti
vo2 antibody

C) Control PBMC §ou#28 FITC pan anti g/d TCR antibody.

D) LANLAAAINIEAdIN Control PBMC §0uA10 PE anti VY9 antibody and FITC anti

vO2 antibody
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2. AnuEunsavewnuNuAamiadlumssaduzSuhauagn  hunuimamisadys
o o aaa @ J =] Aa @ @ a A
qniuhilgnsnnuaduzsahnuagniliasiugnssuves hiauliTawn awwile fo Hela;
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% Cytotoxicity (Mean + SD)

Cells E:T =20:1 P value E:T=40:1 P value

SiHa: Treated

SiHa: Non-treat

NTY: Treated 17.12 +6.00 36.57 +14.54

0.0395 0.0176
NTY: Non-treat 1033 +3.80 16.59 +5.44
PHA blast 395 +0.49 ND ND

o o < @
dodunafie unuimamiwaduenninaunsaimssasuzsanuagauds Saaunse
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wuAfiSe (1 18) Johimsada GST-HPVI6EG 1¥uSqnd laumsiu GST affinity
chromatography ua:v‘i'nmiﬁuﬁuwammﬁﬂclﬁu?qw%'ﬁ'au%' SDS-PAGE and Western
blot 18 T1l5AuvA 43 Alamadu (kDa) uaziliay GST ¥u1a 26 kDa (i 19)
dau  GsT-HPVI6LI $uifludoaiimsadaazaisTisAuesnuneinaznousad
HUATIG 0820 8M urea solution AoY B IRUSqNImends 18 TusAuvina 8o

kDa (317 20)



47

A
M: Marker
1: Non induced by IPTG
2: Induced by 1.0 mM IPTG, 25 °C, 4 hr.
3: Induced by 1.0 mM IPTG, 25 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 25 °C, 8 hr.

M: Marker

1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 25 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 25 °C, 6 hr.
4: Induced by 0.25 mM IPTG, 25 °C, 8 hr.

170 &

% C

72

55 M: Marker

a3 1: Non induced by IPTG

34 2: Induced by 1.0 mM IPTG, 37 °C, 4 hr.

3: Induced by 1.0 mM IPTG, 37 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 37 °C, 8 hr.

M: Marker

1: Non induced by IPTG

2: Induced by 0.25 mM IPTG, 37 °C, 4 hr.
3: Induced by 0.25 mM IPTG, 37°C, 6 hr.
4: Induced by 0.25 mM IPTG, 37 °C, 8 hr.

3UN 16 WalA3 121 SDS-PAGE #ifloudaud coomassie blue ¥4 GST-HPV16E6 fusion proteins 1 E.coli

U

BL-21(DE3) ingmansgdusin q 18un anududuves IPTG (0.25 mM uag 1 mM) gaingii 25 az

37 93rUaITE LAz szuzm lumsnsyAu Ao 4, 6 Laz 8 9104
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A
GST-L1 M: Marker
1: Non induced by IPTG
2: Induced by 1.0 mM IPTG, 25 °C, 4 hr.
GST 3: Induced by 1.0 mM IPTG, 25 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 25 °C, 8 hr.

GST-L1 M: Marker
1: Non induced by IPTG
2: Induced by 0.25 mM IPTG, 25°C, 4 hr.
3: Induced by 0.25 mM IPTG, 25 °C, 6 hr.

GSE 4: Induced by 0.25 mM IPTG, 25 °C, 8 hr.

GST-L1 C
M: Marker
1: Non induced by IPTG
2: Induced by 1.0 mM IPTG, 37 °C, 4 hr.
GST 3: Induced by 1.0 mM IPTG, 37 °C, 6 hr.
4: Induced by 1.0 mM IPTG, 37 °C, 8 hr.

M: Marker o
GST-L1
1: Non induced by IPTG
2: Induced by 0.25 mM IPTG, 37°C, 4 hr.
3: Induced by 0.25 mM IPTG, 37 °C, 6 hr.

GST 4: Induced by 0.25 mM IPTG, 37 °C, 8 hr.

gﬂ‘ﬁ 17 HaA31EH SDS-PAGE Nfiou@10d coomassie blue 499 GST-HPVI6LI fusion proteins W E.coli

BL-21(DE3) 1n1zminszduant q 18un anududuved IPTG (0.25 mM tag 1 mM) guvngil 25 uaz

37 oaruaidod Az szeznm lumanszdu Ao 4, 6 uaz 8 ¥ Tug



49

170 ¢
72 |
55

43 GST-E6

2% | GST

U7 18 WaiA3 121 SDS-PAGE Mifoud18d coomassic blue A: GST-HPVI16ES, B: GST-HPVI6LI lane M;
Marker, lanel; whole cell lysate from E.coli BL-21(DE3) containing pGEX-3X-MT-E6 or pGEX-4T-2-L1
non-induce by IPTG, lane2; pellet of cell from E.coli BL-21(DE3) containing pGEX-3X-MT-E6 or pGEX-4T-

2-L1 after sonication. lane3; supernatant of cell lysate from E.coli BL-21(DE3) containing pGEX-3X-MT-E6
or pGEX-4T-2-L1 after sonication,
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170

96
72

w @=GST-E6 %

43

34
26

17

gﬂﬁ 19 SDS-PAGE and Western blot analysis Y939 GST-HPV16E6. A: SDS-PAGE stained with coomassie
blue and B: Western blotting, the purified GST-E6 was detected with mouse anti-E6 monoclonal antibody,
lanel; whole cell lysate from E.coli BL-21(DE3) non-induced by IPTG, lane2; whole cell lysate from E.coli

BL-21(DE3) containing pGEX-3X-MT-E6 induced by IPTG, and lane3; purified of GST- HPV16E®6.
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kDa M 1 2 3 4 5 6

= GST-L1

gﬂﬁ 20 SDS-PAGE analysis 494 GST-HPVI16L1 Lane M; protein marker, lanel and 2; whole cell lysate
from E.coli BL-21(DE3) containing pGEX-4T-2-L1 non-induce and induced by IPTG, respectively. Lane3;
inclusion bodies form E.coli BL-21(DE3), lane4; soluble fraction from E.coli BL-21(DE3), lane5; flow-

through washed E.coli BL-21(DE3), lane6; purified GST-HPV16L1 in urea solution.
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2. MIsNaEradIZIaeINinsuaaseanvesueuftauved 1 Sauamn

3 o a & a A 0
2.1 mamssmramzaes IdSunaraiia pCI-NEO-E6 Fuilunaraiiafiiiou HPV-16B6 111013
) o a A o A o a Yy 1a Aa A Yo
transform (9MUANISY E. coli DHSOL ot imsiiuduiunanaialvidSinannn wuanGenuen1édvi

msngaiNTnaraiia pCI-NEO-E6 Tav1435 PCR fagilii 21 unaii 4

M = Marker

N = Negative

1=A293

2 =Hela

3 =Caski

4 = pCI-Neo-E6
— 397 bp

JUN 21 wamsIRNSINBY HPV-16E6 1197 M 1114 100 bp DNA ladder 192 N 1iiusiindu uoai 1
Wuirad A293 i hillasWugnssu HPV u09#i 2 90 d HeLa AiflansWugnssu HPV-18 109# 3 1wad

CaSki N1 HPV-16 14999 4 Hunaraiafanal@ein transformed E. coli DHSOL

] ' aa . A e A A 7
2.2 NATDUANNAINHYBDIIYAa RKO ﬂﬂﬂ]ﬂﬂﬂ?ut neomycin NANHIYNVUAN 9 (UDININLEAAN

= ya :f Y ° d" dy Sl ad .
glﬂiﬂuﬁlﬁuﬂﬁuﬁﬂﬂ@ﬂﬂﬂlﬂ\? HPV-16E6 uuﬂmw1msmaﬂuammammaawumﬂgmuz neomycin

] v
~ g 1

aniutnihmsnaaeuanududuvessnl §meinnadaug o, 500, 1,000, 2,000 and 2,500 pg/mi LAz

sAaAa '

[ t-:‘ o @ d a 9 KX w nd' Q'
ﬁ\i!ﬂﬂﬂ’lﬁlﬂaﬂu&lﬂa\ﬁlﬂﬂtcﬁﬁa HASHULFAaNUBINTOA WAWDI mammtg"lmummw 6 lazlsumey
¥ E4 "

. v v
(508 9 uaznanududuaaug 2,000 pg/ml yuleunsadudimsnsaiauTavouwad 1da dagilfi 22

Y
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2500000

2000000

1500000

cdlls

1000000

500000

0] 5 10
days

—e—0
—=— 500
1000
3¢ 18600
—x— 2000
—e— 2500

15

ni o Jd Aasa 1Y ‘!y ; s ad J A
3‘1]1] 22 UIU¥an RKO 71nmwaammwmaﬂﬂuamﬁmmmaaﬂnmﬂgmuz neomycin NAITY

8. i

1WUYY 0, 500, 1,000, 2,000 and 2,500 pg/ml

23 msmannziminzanlunsi  transfection

o ld Idlszansnmgagalumsi

transfection  1av148as1d 1A 1151198 DNA 494 pCI-Neo-E6 A1 9 fiUfD 3:2, 4:2, 5:2, 6:2 14ag 7:2

(ul transfection reagent:ug DNA) Wuinlszaninmveamsidhgadilszinmiosaz 10-30 nd1wnaseg

MsIARIEENUDY HPV-16E6 muluimaddsds IFA dagilii 23 dandmuiimunzaune 4:2

RKO 3:2 4:2
5:2 6:2 72

gﬂﬁ 23 pCI-Neo-E6 transfected RKO
cells ﬁﬁmﬂd'su ul transfection
reagent:pg DNA, 3:2, 4:2, 5:2, 6:2 and
7:2 waﬁmuqnﬁ@ Non-transfected

RKO cells
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v v
24 MsnziBeasaaliinnunany  (stable cell line)  MINFIMIZABUFASHAINKINS
. dy S ad Yy v ! ' A = dy
transfection luesiavaadntolfFuzanududu 2,000 pg/ml staoiiies Tasilasuoimsiass
Faann 9 3 T ATIINTUAAIBDNYDI HPV-16E6 meluadainds FA duszoznn 9 1 deu wuh

v
Us2ans 3 1RDU (FAaNIHUATINTUEAAIDDNVDI HPV-16E6

25 7332080115 HPV-16E6 #2835 Western blot  inm3adalysAu HPV-16E6 91nisaa 0
A329NY HPV-16E6 Molu@addledd IFA 9nnsidauis Western blot WU 108 RKO-E6 33
iansoonvoalisiu HPV-16E6 Failsingiving 18 Alamadu ualSmadfeninn udez ldmadunds

a g Jd @ -
duduyad fagii 24

18

s 24 misastemTsAu HPVI6ES Narfaviniyad RKO-E6 (pCI-Neo E6 transfected RKO cells) M:

At o { ] a
Marker SiHa: (¥AARILUANLIA RKO: (¥aan hifimaraiia dhuradniuguay
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1. mavanndEminienmenflus umzas HPV dedmssiungueymamlunesi

v v a aa a s A adqy
1.1 ﬂ]ﬁﬂ1ﬂ'ﬂﬂl‘ll$l‘lluﬂlﬂﬂllﬂuﬂﬂﬂﬂ'ﬂlﬂN'ISﬁ?ﬂuﬂ]ﬂﬂﬁﬂﬂﬂ‘léﬂ]ﬂuﬂuﬂﬂ\iﬂ] Mﬂuﬂﬂﬂﬂﬂi‘ﬁ

921)52nouAI HPVI6LI- goat polyclonal IgG ANty 200ug/ml HPVI6E6 — goat
polyclonal IgG ANty 200ug/ml 1a¢ Normal goat IgG anududu 200ug/ml NMsvo
DUBUAVDAIMINY 1:200 , 1:400, 1:600, 1:800 Az 1:1000 1¥anududuvoseymanlu
NoIRVUIA 10 nm NNV 0.0025% HAuCI, naaeviiszauauiiunia-mevesmsazats
aumauﬂuwmmﬁ 45678 uaz 9 wanaasaududuveeuAuodnazaiiunsa-
ﬂ'mmmiazmﬂmgmﬂuﬂu‘nmﬁwﬁmmﬁu nnmsdunamsdounlasvemms
aanduudsit 580 nm  fszduanududuneudveduazanmilunsa-dvesmsazay
oy MAU TUNDIAIA1Ne waaalugil 25 aglanzanuiiunsa-svesmsazawoyma
uTumesimuzauaoniuiiunsa-aaits 7-0 anududuveaoudved E6 uaz Lidi
MnsaRessdunudensit 1: 400 uaz AduduYes Normal antibody Titmunzaufie

(% A ~
CAUNNUIIDI NN 1:200

1.2 manaaevil§Asensmngueymmnlunesiiiuiunenfion E6 wie L1 wiguvgii

a

manzaulumafalgfsonsiungugil

(%

f’ju 14 (Immunoagglutination assay) AuueUAIIY E6
¥ F) a ad A v 9
uaz L1 Tasldanududuveseuduedianuidens 1:400 anududuvesoymaunlu
NOARVIA 10 nm AL 0.0025% HAuCl, anuiunsa-anvesdsazawoymaulu
° a o aaa o a a o Aaaa
neaf = 8 nmnngase o, 1 uaz 2 $lue  Nguuglvuzinlgnsn 4, 25
(@uuQiivoy) uaz 37 ssmnwafod  uay 1HTuamoudnu E6 uag LIty 40

Tulnsndu wadagidl 26 wudhgungiiivnnzaulumafalgisnsmngupiiduiy e

a v o aaa £y (=] a (5 A
UNHU 25 ‘Ha\‘l“fl'l‘lj{]ﬂiEl'llm'li]23!14NLﬂUﬂZﬂﬂuﬁllﬂQﬂﬂﬂgﬂu‘Hﬁ@ﬂ (gﬂﬂ 27)
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3N 25 n3luansd OD 580 nm 1nde MiszdunmIoneveoURYBR E6 (A), LI (B), normal

antibody (C) AU 52A1 pH (4, 5, 6, 7, 8, Uz 9) ¥oaemsazaweymau Tuneam



Temperature dependence of L1 antibody coated AuNPs immunoagglutination process
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Alos

0.4 _—
O.D. ﬂ(/// !

0.2 - R~ R1

0.1

O T T T T i T
20 40 60 80 100 120 140

Temperature dependence of E6 antibody coated AuNPs immunoagglutination process

B 0.4
0.3 b
——
O.D. 0.2 = RT
.// ——37
0.1 \/
0 T T T T T
20 40 60 80 100 120 140

Temperature dependence of nomal antibody coated AuNPs immunoagglutination process

C | o2
0.15 -
——4
0D.,, J o —=—RT
:‘:/ —8
0.05
O T T T T T
20 40 60 80 100 120 140
Time(min)

311 26 namuaRImsiAalAsenswnquaiiduiuvesoyniau Tunesfiduuoudnu L1 (A)

uaY E6 (B) 1 4, 25 uaz 37 arniwarfod (C) ilunasaniuquan Yamsganauuai 620 nm
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No agglutination Agglutination

4' a a o d' A Y 5 g a d'
5N 27 UfnTenveoymau1 TunosmiiinaouaIu normal antibody NULIBUALIY E6 (MaDAN 1) Az
Li(asad 2) uag aymnun lunesminmdoudisuouAuoas unizae E6 az L1 MIuoudiou E6

§ { o w @ (=] o =
(Vapah 3) 1Ay L1(Mavadl 4) muddy srdanaiumsanaznouveseymau lunesfminduvaoa

13 anwhvesmsRal§dsenswmngn  nagouanuhlumsasnduuenanulsununie 9
o A ' o aaa a e )
fufie 0.625,2.5, 10 AT 40 ug HANLN AunsaasIvUIgATMs/Asunlasieilsum

a d' é ' = % Q a
HOUAU E6 =25 ug  (3U7 28) H lAnaru@eanunuueudnu L1

a

ti a aaa 1 9 o d' = @ o aaa d'
17 28 nsluanannu heosmsiinl§Asnsungugifuiunnm 60 wiindaingnsni

ay @ A ~ A A o Y 9 a
Qmﬂgnﬂm Tﬂﬂjﬂﬂ’]ﬂ1§%ﬂﬂauuﬁ\1ﬂ 620 nm ﬂlﬂaﬂullﬂa\'{hﬂligﬂUﬂ'J']umJnmuﬂlﬂﬂ E6 LUl 0.625,

2.5, 10 1o 40 ug/ml
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1.4 MsnaaouANHS UMzl §ATenmssanngn  H1nsasivaauanusunIzvelfnse
@ ~ a { ' ' o
fuaduzsahnuagniimiaaireves HPV Tnila1a q 18un 16, 18, 39, 45 nazwaduzisan
~ = a dy o g dy A A ' ) '4 <
wagni lulimsAaie HPY taziwaduzis uiloody wu ainsoase ldmmzmaduzia

Ao a & Ve o
‘lhﬂilﬂ@‘ﬂ‘}’lilﬂﬁﬂﬂl‘liﬂ‘llﬂﬂ HPV-16 111U asuaaslumsian 7

MM 7 Msdunanall§nsennmssIungueeayn 1AL TuNeIfIny cancer cell lysate

Type of
= Time (hr.)

cell lysate

(HPV type) | 0.5 1 2 3 4 5 6 "/ 8 16 20 24

CaSki

(16)

SiHa
(16)

Hela

(18)

ME-180

(18,39)

MS751

(18,45)

C-33A - - - . - - - - . - - -

HEp-2 - - . . - - - = - . - .
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)
S A o

weNINTIET0Y AT bacteria cell lysate ¥iiaa1a q lunulimssaunguoymau Tuneam

ajlldmumsnan 8

maan s midunarad§iseimssiunguueoymau Tunoafml bacterial cell lysate

Type of Time (hr.)

cell lysate
0.5 1 2 3 4 S 6 7 8 16 20 24

CaSki W W W 'Y w w + + + + + +

S.aureus - - = - = 5 o - = - - -

Viridans

Strep.

Enterococcus

spp-

E.coli - - - - - - - - - - - -

Ps.aeruginosa = - - - - 3 i E 5 . - -






