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1. [IUBIC

BOFRETEE R Z L, WHAIEMBRL BRNICHEETEZ 20 L9 », BlbEMl~D
targeting T 5. Z D tageting D[ 7% 7 70 —F 75 “Tageted Toxin” TH 5. ZNiL, EIr
FI#MICHESEEL H2HEOMIEAT (EGF, TGF 2 &) 2o b ¥ ASEAXERL, 5
FEDZEK (EGF XA RFRE) 248l L T oM 28 (target) 2L, MilREmEEIZL-
THIET 5 L D THA. Heparin-bring EGF like growth factor (HB-EGF) 135172125 R & L7z EGF
family (2@ AR T CTH 5. ZORTOFEHIT EGF ALDOHEE & 2 EGF N A A » @ N
AN VHEASFAL 20 E, EGFZRALEST S & FRRICHZRE D heparan sulfate
proteoglycan (HSPG) & B { #& &35 Z & TH 5. HB-EGF IARAEFMA, IMEF i amMig o
TEARRIBL, BIREBILORIE - #RERE L EHINTWA. (1-3). 561, HB-EGF I,
F5F A N BLOFMRE S E BRI OBEIEL SR T A ZE PO NIk o7 (4). &
#13, HB-EGF ORIERADHEE  RET 5 L A, RASH&EB TH % HB-EGF Flkix b #IEA
FLLTOEESH Y, Wb juxtacrine growth factor & L THEET A Z & & 3 TIZH L IC

(5). & 5IZEF I L HB-EGF & ORBRIZO W TN FE R, 1E% IF#iA Tt HB-EGF @
mRNA (213 & A EBBEL T A WS, FFEMAETIE mRNA 8 X UV HB-EGF & 252 X CEH L
THY, W TId HB-EGF O autocrine loop 23FFET 5 Z L # "M T ARl 2 72. Wk +§
BB IULETORABOBEIRE SN, ThODOBEL D, bILbIIRD X9 %IEEREE
%7:T7. T7hbbt, “HB-EGF % ~X— Z|Z L 7- targeted toxin |3 EGF %2468 £ U HSPG % 53
LT3 B BIRMICBIETE 20T 2w ?”

FIEFEER L, AN L TEMMBNCIY AT N %, HBE O elomgation factor-2 %
ADP- )R NWALT A2 LI VIR AR SE S (6). bbNEIZTHERE DGR RV
FIEH L REHR L HB-EGF 2544 L 72 % 2 7&H (HB-EGF-toxin) %R T LFEAICIER L 72,

AFZEOBIIE, ZOFATEHRETHLWEOMFHERE LTUSHTE 2089 IR
HET)ZETHD. BAEMICIE, FREETILD LT EEMBOMBERIZOVTE A THRIC
72 B % in vitro THE LHIFAIE | EGF 22854k - A3 VIEEE D SEIR & ORIEM: % B
LPIITAILETHA.

2. HRELURRAE

(1) Be2£#f213, American Type Culture Collection & ) AF L 7.

(2) HB-EGF-Pseudomonas exotoxin (HB-EGF-PE) »{E#! : HB-EGF-PE % &{n 7 LA FEL ¢
7%, A HB-EGF o full length % 2 — N5 5 DNA Wi # BEICHE L2 HET,
PEKDEL o N R4S S¢7 (7). T2 THW/ PE®KDEL 13, #&IEEHEHED full
length from TH % 7%, MMHE F AL Y AREF LN TEY, EMMllL OERTE %
WE IR SR TWS LFEEC, CEHWMICKDEL DEREZERLTEBY, HZOEE
B L T 3. HB-EGF O A VA K A 4 » & Pseudomonas exotoxin D ¥ X 7 #H F
(HB-PE) » 75 A 3 Fii, HB-EGF ® N KiD455%HED 7 I / B DY % PE*KDEL @ N
FIZEE S S TESL L /2. HB-EGF-PE |3 EGF %244 & #1221 I @ heparan sulfate pro-
teoglycan (HSPG) DT /5 & A BT % 7%, HB-PE 3 EGF &AL O EREITA L T
v, TRLDFATHHEIY, FAEADTT A I FE#lAAT N2 KEHE E. coli) 225
TSK- A28 v 5 A CTEEICHRE L2 HEETHE L7 (7). HB-TGF,-PE 3 X UF TGF, -PE

__3_



b TICHRELHE (7) TIERIL /-,
(3) ¥ X 7 HFROMBEEEDHIE
FATHERTMA H24EMATI, FRFNOMBEZ1X10°/ml OMPEFEEIZL S L IC
BRNDTL— b EICHEELZ. FXATHEREMIIIMZITCTIO~ISEFRIEREL, <512
1,Ci @ [3H]-leucine Z N2 S 524 v F 2 X =+ L7k, MBICIHYATEHR:
[3H]-leucine D RUAHE M % BlE L 7.
(4) PG EMEIZ$ B~ %) » & EGF 0 2%
FRAIHBERIZILLMBEER G T 2HREDOANN) L OEEBERARL -0, Hireog
FED~/31) » (Upjohn) % ¥ X 5 FHR L & OIS N 2 difaE £ %% L. EGF 0¥
Brf~b720, ¥ AT HFEEMR S 2HMATIZ EGF (GIBCO) % 4, g/ml D TH 24T
TYHA v FaN— MLk, FATHELMAMBRGBESEYAZE L.
(5) FFMlRICBIIB L v Fh v —10%H
t MBS Y T v — 1OFERE SERHABILFEAICRE L7z, STRIOFFEM
e (BHAEMR236I, SARFFLTH, SIRLTB) 2 HWT, YU F Ay —10a T ERIIHT S
FrEPUA HSE-1 (8) 12 & B gutn x HikIHE W IT - 7-.

3. & R

(1) FASHBROEE  TSKANY Y AT LEHVTHF A THERZOBBLITVRBIZ, 217
NDFXAFHFEROANIN) VI BB % T 7. Fig. 1A 127779 & 9 |2 HB-EGF-PE i3
TSKAXY) AT 550, 1.0M® NaCl 2 TEH &7z, HB-PE b\ ZIZFEAEDEE CTIA
mEnzz, LaL, AN UEAERNAAL V2R WPEIZ015M & IEE TRV IERE T
B SN/, ZORKEIIHB-EGF DAY UG N AL V2 BIEFTHFMIEAT LI &
X, BRIREHERICAN) VST ABMMEENIMTE LI EERL TS, Fig 1B IZ
TSKANY AT 828 oT, HECHEEINZF X FHFED SDS-PAGE /R,
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Figure 1A: Heparin affinity chromatography profiles on TSK-heparin columns of the recombinant toxins.
The arrow indicate the fraction of each protein with the highest cytotoxicity to A431 cells.
Figure 1B: SDS-PAGE of purified recombinant toxins.



(2) ¥ XS HBFROBEMIITT 5 MaEENA
Table 1 |2 HB-EGF-PE, HB-TGF,-PE X F TGF,-PE ® EGF S B D RHDO R 5 &
ORI T 5 MfaEE G £ 7§, HB-TGF, -PE (3 HB-EGF-PE |}t~ EGF &4
PEEICEBELTWA A431 BX KB M IVl EETE 2 R L7z,
—7, HB-EGF-PE | HB-TGF,, -PE |Z H.~X EGF &% B D4 72 v» Hep-G2 #iffa 12 & b 5
Wil lapEESE 2R L7z,

Table 1. Cytotoxicity of TGF, -PE, HB-TGF, -PE and HB-EGF-PE

ID50 (ng/ml)
Cell line (EGFR/cell) TGF, -PE HB-TGF, -PE HB-EGF-PE
A431 (105) 0.030 0.12 0.4
KB (10 0.35 0.7 2.5
Hep-G2 (10%) 0.5 0.1 0.05
MCEF-7 (10%) 0.5 0.5 0.5

JRIZ Table 2 \2F A4 O REEMAL 2% 4 5 HB-EGF-PE, HB-PE 3 X O PE O fufE EM: % 7~
7.

Table 2. Cytotoxicity of HB toxins to cancer cell lines

ID50 (ng/ml)

Cell line (cancer type) HB-EGF-PE HB-PE PE
A431 (epidermoid) 0.2 8 300
KB (epidermoid) 2.5 300 >1,000
MCEF-7 (breast) 0.6 30 100
CRL1739 (gastric) 0.15 10 300
SW-13 (adrenal) 2 50 1,000
HEP-G2 (hepatic) 0.3 10 50
HTB-2 (bladder) 0.3 200 1,000
J-82 (bladder) 30 700 >1,000
T-98 MG (glioma) 0.3 20 700
U-251 (glinoma) 0.03 5 250
NCID471 (lung) 0.6 32 1,000
HUTI102 (ATL) 30 100 1,000

ID50: concentration of toxin necessary to acheve 50% inhibition of [3H] leu incorporation.

TR TOMPARIZ BT HB-PE & PE (208 /) 2 Mifle & % /R L 72. HB-PE (& EGF
SHRELRIESLZVOT, ZOMBEEEEIZ T CTENMI LIS 5 heparan sul-
fate proteoglycan (HSPG) %+ 35 b D TH B e E 2 oMz, 72, ETOMAEKIZBNT
HB-EGF-PE (2 HB-PE & V) 3 sV fifa B EE M &2 /R L7245, %12 A431, CRT1739, HEP-
G2, T-98 MG, U-251 i L A% s /R L7z, - T, HB-EGF-PE OMifaEEMIL,

BOUIWEGFSBEKREZNTHIDEEZLNDE., LML E&HH, HUTI2 2D X 9 12
EGF S 2k D3B3 72 Wllf1 12 3> T, HB-EGF-PE i3 HB-PE L ) & 727737 3 5L
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Figure 2: Cytotoxicity of HB-containing toxins. (A) Protein synthesis inhibition towards target cell lines (A431, CRT 1739,

HEP-G2 and MCF-7) of (O) HB-EGF-PE, (@) HB-EGF-PE+EGF, (A

) HB-PE, (&) HB-PE+EGF, ([J) PE, and ()

EGF. The final EGF concentration, when added, was 3, g/ml. (B) Effect of heparin in the cytotoxicity of HB toxins. A
fixed amount of toxin was incubated with the cells with the addition of increasing amounts of heparin (A431, 1 ng/ml; 10

ng/ml; HEP-G2, 10 ng/ml; MCF-7, 10 ng/ml). (O) HB-EGF-PE, (@) HB-TGF, -PE, (A
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Fig. 3A IZF¥ X T HFIT L 24 KREIR & 0 R L 22 BB TR
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Figure 3. Cytotoxicity of chimeric toxins towards BASMCs. (A) Without competition. (@) HB-EGF-PE¥,

(O) HB-PE* (A) TGF,-PE* (A) PE*, (B) Effect of EGF competition (4 &/ml) on the cytotoxicity towards
BASMC. (@) HB-EGF-PE*, (H) HB-PE* (A) TGF,-PE* (O) HB-EGF-PE*+EGF, ([]) HB-PE*+EGF,
(&) TGF, -PE+EGF. (C) Effect of heparin in the cytotoxicity of chimeric toxins to BASMC. A fixed amount of
toxin was incubated with the cell with the addition of increasing amounts of heparin (@) HB-EGF-PE* 10 ng/ml
(A) TGF,-PE* 10 ng/ml (O) HB-PE* 500 ng/ml.

EGF (4 , g/ml) i3, HB-EGF-PE & TGF,-PE OMifgEEMZHE L7z, Tz 1) VIdREK
fF1%(Z, HB-EGF-PE & HB-PE OffifgfEES 4 HEL /2. IhHO#EL ), HB-EGF-PE (3
BB DS & R E TR HARED EGF S8k E2 85 —7 v P& LTWAD, FRIIA
) VREE R AL VIS ERICEELFZE R IZ L TR0 LEZHNA.
& A 5 FHFD Chinese Hamstar ovary Il Zx3 5 Ml EEN:
INETOBERELY, FATHEREOANN) VIEE R AL U H%ERHIIE £ HSPG IZREET A &
I2XoT, MPEEFEEERIETLZENEZONS. 22T, Ml LICHkA 2RF2E D HSPG %
%3 LT\ % Chinese Hamstar ovary #ifg (CHO) %FWT, FAFHEEDANY) VEEE R AL
> & HSPG OE#H %+ #Et L7z, CHO-K1 I3E4#TH ) EGF 24 & HSPG % Mifaskm FIT%E
BLTWBY, BE¥THS CHO667 I3 HSPG # EHD 1 ~10% LRI L TWhizw (9).
Fig. 4A 122 1.5 Ofifakk 2344 5 HB-EGF-PE, HB-PE, TGF,-PE OMifapEEM: % /R L 7.
CHO-K1 {2} L Tid HB-EGF-PE #*# b i\ B E G4 % 7~ L 72. HB-EGF-PE ¢ CHO667 X
THEEFREIIIFEF T, TGF,-PE L MBEEOEEF LR L. IFEFICBIREVZ &
(2, HB-PE (3 ¥F4E#RD CHO-K1 123t L TIZBEEFRE 2 HF 3545, HSPG 2T L A KRB L
T\ CHO667 125t L CIIBEESE L RS Zh oz, AN VICKIBHEMRE AL L
Fig. 4B 25k L 72 & 912, ~/%1) » |3 CHO-KI1 {Z%9 5 HB-EGF-PE 3 X U° HB-PE Ol i &
EEE Y ASEAEICHEE L7245, TGF,-PE OFMWICEE Y RIZTS ko, L2 L,
CHO667 |23t ¥ AEEF R ICEELRRZBIAO N Er o7z, IO DX, HB-EGF-PE
DORERHIRL~ DA B X 1 internalization O 70 & A D —FRIZ HSPG &~/ U EE R X A
VEDREENEELRBRE R L TWAIEERLTWVA,
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Figure 4. Cytotoxicity of chimeric toxins towards CHO cells. (A) Without competition. (@) HB-EGF-PE¥,
(O) HB-PE*, (A) TGF,-PE* (B) Effect of heparin on the cytotoxicitiy of chimeric toxins to CHO cells.

A fixed amount of toxin was incubated with the cells with the addition of increasing amounts of heparin.

(@) HB-EGF-PE* 10 ng/ml; (O) HB-PE* 500 ng/ml; (&) TGF, -PE* 10 ng/ml.

(7) & MIFHIRIC BT A U Fh v DR

PryTAh v, MREEEICHFEETARENLREREREOHSPGTHY, FI=0R7 1
TORF e EOMBAEE T AMBOZTERE LTHEEL, F7:bFGF 23T 5
coreceptor & L TOEER EPHONTWE, ThETILVvyTFhy—1, =2, =3BXU
—ADATEHD Y v Th Y OFEFHI STV 5. (10) HB-EGF 346125872 X 5 12 EGF
SHEREESTHOAL ST, WPLERE O HSPG & DA FOEYFIERICEET
»%. $#->THB-EGF-PE % /- DEMGEE Y & 2 512, Ei9fife o HSPG 0 %
BPEELBEZROVEDII A, ZOKZEHDNS, bhvbhide MRFEMIZBIT S~
Fh Y —1ORBEME L. Fig SAIRT LY 70 v =1 IEEFMRES L OH
PR IR gm TR LR L7z, —F, HEARTIE, $BEIZB Vv CIREEMM & [F
MORBHEZRTODE (Fig. 5B) , BIICBWTIRIBLALEHORESRON LWL D
(Fig. 5C) 386z, TOYr7Fh v — 1 0OFEFKTIL, #HEFHIZX R T
NGRS - VBB 2 AT 2 EWFICEREOMWIHECEH TH o 72, (Table3,4)

Table 3. Syndecan-1 protein expression and grade of tumor cell differentiation

. . Staining intensity
Grade of differentiation

Positive negative
well (n = 16) 8 (50.0%) 8 (50.0%)
moderately (n = 24) 7 (29.2%) 17 (70.8%)
poorly (n=17) 3 (17.6%) 14 (82.4%)




Table 4. Relationship between syndecan-1 protein expression and tumor metastasis

staining intensity

varible &} g
positive negative
Intrahepatic metastasis
with (n = 27) 4 (14.8%) 23 (85.2%)
without (n = 25) 18% (5210%) 12 (48.0%)
Distant metastasis
with (n = 12) 1" (83%) 11 (91.7%)
without (n = 45) 17 (37.8%) 28 (62.2%)

a, the prevalence of negative staining of syndecan-1 expression in the cases with intrahepatic metastasis
is significantly higher (p = 0.007) than that of the cases without intrahepatic metastasis.

b, the prevalence of negative staining of syndecan-1 expression in the cases with distant metastasis is
significantly higher (p = 0.048) than that of the cases without distant metastasis.

Figure 5A: Immunohistochemical findings of syndecan-1 in human liver tissues. Expression of human syndecan-1
was detected with Ab HSE-1, a polyclonal antibody raised against the human syndecan-1 core protein.

Figure 5B: Immunohistochemical findings of syndecan-1 in human hepatocellular carcinoma (HCC) tissues. The
positive immunostaining of syndecan-1 protein in HCC. The section of the well differentiated HCC sample was
stained with Ab HSE-1. Positive expression of syndecan-1 protein was found in the HCC portion with almost the
same intensity of staining in the non-tumoral portion. (Original magnification X125)

Figure 5C: The negative immunostaining of syndecan-1 protein in HCC. The section of the poorly differentiated
HCC sample was stained with Ab HSE-1. Positive expression of syndecan-1 protein was found in the non-tumoral
hepatocytes, whereas no expression was observed in the HCC portion. (Original magnification X125)



4, E 4

MlE e 7201013, RIBRBZEVHFENZZERL AL THBAICIRD AINEEPLET
bbhH. ZDEH, FATFRrHCMRBEEROMEL, ZHERE) T FOMEEREZHR
X5 ETHERZFERERY DS (11-13). REFFEIZB VT, bifunctiomal ligand & LTI, EGF
ZBAR & HSPG Ol 26 T & 5 HB-EGF & w7z,

AHFFEIZ BV ThH b NIL, bifuctional ligand & | T HB-EGF-PE B X ¥ HB-TGF, -PE %, mo-
monofunctional ligand & L C TGF,-PE & HB-PE % fi\27:. TN HDFXF X T FEZEXHWT, fik
D fE AR MUE e & &1 A MBEEE T RET L22RER, 2 7H#RE#IC
WMYAENDDI23, 2HEEOEBVFLET S I EVHLPIIZ 72 JHEDOMATIE,
HB-EGF #"EGF S B EREETHI EILEI o THFATHEESHBEAICH VAT NEEINS.
LA LFEEEZ, HB-EGF DAY ViEA R A A ¥ ERHIN o> HSPG LA T A FHIC L o THE
FaEEMA L VBRI NDBEEZ LNDE. ZOANY VA F AL VIR E % R4 24
2B LTI, MCF-7, Hep-G2, Fifp#ifE L U CHO flfa e &£ ®, EGF SHEAKDFEIHHME—
HRFEEE DB 12433 5 HB-EGF-PE 3 X (8 HB-TGF, -PE OHlIfafE EM D BENR L TW5E, Th
5OMRBIZBWTIZ, HIFAREZEMI38% HB-EGF-PE $ X 1" HB-TGF, -PE i3 TGF, -PE |2t~ 3
& FDVERIZ®II T o 72, HB-EGF-PE i3 Z 1 & DM 125+ L T HB-TGF, -PE & 1) % 5877 7 il
FARE =M &R L72AS, THidB# 5 {, HB-EGF-PE (3 HB-TGF,-PE X 1) & A/ U 23t L Cik
WHHMEEAELTWAEILLDDEEZONE, 2D X)) RMIIZx L T TGF, -PE (2~
HB-EGF-PE 8 X UF HB-TGF,-PE @\ MifaEEW L2 /R L 7201213, ThHDF X THEEN
EGF SR L TIRFIMOBAMM 2O L L), AXY UESNAL VA5 LTwA D
DEHZSNE., 512, CHO HiEIZx L T HB-EGF-PE |3 TGF, -PE | lb~5& > o i EiE 14 =
RL7zZELh, ANy UVESRAL VOEERDIHRINT:.

TDEIZ, AN UEAF ALY LML ED HSPG L DHEENF A T HEEOMBAEEMIC
BEETHLIENFHLPI R o7, Z0L) REREHBATHOLOOEIEL LTIE, BEIZHRE
ENTWVBE L)L, AN P EDREVEGF ZH/RE) A FEDEEERRET LI LAER
SN (7, 14). & 512, HSPG i # B 1K, recycling D@52 THIFRPIZEL D A £ 1 5 (15) DT,
HB-EGF & HSPG L D#EDATH F A T HEZOMBANOIY AL L F D% O EE
WHETELDEEZONDL., ZOETHEIDLIZOIIZ, bRbIA)N) VEEERFAL DA
%45 HB-PE # W THA L7z, 2O8%E, EGFZBERENTAHI LR AN VA P A
L DHRTH, FATHERTMRAICI) ATEE I LARETHLENHBH L. ZOBEIR,
HB-EGF-PE D~/ S VHEG R AL Vb T3 AT HEHRFEWMBICIER Y5 Z L2 RETH
AZE%RLTWA. HB-PE OMifaEEML, ~3) VLo TEEICHIESNEZ L), 20
HARRE LI AN VEA N A A v L ERME £ HSPG L OMBENEHTH L Z L 2R LT
VW%, CHO #Mifgi2x33 % HB-PE OMEEEMOBED CNOD I L2 XK TAFHRTH o /2.
HSPG O internalization @ 3ERE 12, F= i H33 ~8HF R & EGF |2 RFEFITEV L DTH S H(15),
bitbN OB #EIL, EGF B RDF AL T HSPG DB EE 2 MBI L TR E 2%
BLRIZTIDTHLEEZONSL. 2D LY 7 HSPG % 4 L /- internalization D F5 81X, 7 TIZ
fd~s) v EEAMIEEEIN T CTdh % bFGF TIHRE SN TWAREL AR T LD THS (16~18).

KEFHIZBWVWTHBEGF AN =212 L7F AT FEHZR MBLEOEGFXBFRKDOAL G T
HSPG %# b D FHER L+ 2 Z BP0 7. A OREMIICNT 2 MlEES ORI,



HB-EGF-PE (3 — %5 E D EGF HFKREF R L TV AR X Lo & ¥ 2 EHML R M i
MBS L CHVWBEEESE AT L2 RLTED, HILWELFEFRLL L TORKRICHD
WEEMLRCRET S50 TH A, EBIC, b MNFEBICBITA2EWLZHSPGO VD EDTH S
YrTH Y= 1 DEBRERARCKER, EHEOBVEEBRELATAIHFETRI YTV -1D
FIIZET L Cw/z. HB-EGF-PE % JFEDEE DA T 218, 0 FENE 22 O3 FEAMR L
WCERBHLTWAEGFSR/REY v FhHy—1Thh. b MFEMPKRTSH 5 Hep-G2 1I2B1T 5
DUTAY - 10ORBEARLE, FEEOFEHNALNIH, HB-EGF-PE % Hep-G2 124 L T
BEOMBEEFEEYRLIZOE, EGFZBERLL VTHy 12N L72bDTHELEERD
Na. SHEREAICKS2->T, MEIZZ2D0EY Yy Thy— 1 OFRAIMET L CAEEMIEIC
EIMT Al WVH) T ETHSE. bbb, 77 OAMKRIEG Y v 7Hh v — 1 DOFER
T ThAHPRIO L HHEHLZ (19 25, ZOFERFELSLVWTESGMARLEOY ¥ 7h v %
FE L, HB-EGF-PE O targeting DXL {RET LRI OV THRERG £ #£D TV 5.
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