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Role and new perspectives of transforming -
growth factor-o (TGF-0) in adenocarcinoma of the
gastro-oesophageal junction

A D’Errico’, C Barozzi', M Fiorentino!, R Carella’, M Di Simone?, L Ferruzzi?, S Mattloli? and WF Grigloni*

*Pathology Division of the *F Addarii’ Institute, Dapartment ot Oncology, University. School of Medicine, Viale Ercolani 4/2, 401 :ia Bologna, ltaly: *Department of
Surgery, University School of Medicine, Via Massarenti 9, 40138 Bologna, italy ;

Summary The incidence of gastro-oesophageal junciion (GEJ) adenocarcinoma is Increasing In Western wl';oun‘t‘ries and pregnosis is poor
since metastasis is most often present at diagnosis. We examined samples from 87 resected type Il GEJ adenochrcinomas, 30 of these with
endoscopic diagnostic biopsy material, to evaluate transtorming growth factor alpha (TGF?oc) expr_ejég;on a}n"’d_ P53 overexpression by
immunohistochemistry and in situ hybridization {for TGF-w), in relation to biological and ciinical behaviour. T GF-a messenger RNA (rmRANA)
and protein were detectable in neoplastic cells in 56% and 64% cases respectively. TGF-o. mRNA was detacted In intra- and peritumoral

lymphocytas and those of metastatic fymph nodes. TGF-u protein expression was significantly assaciated with tumour progréssion '

{P=0.025) and lymph node metastasis (P < 0.05). The strong TGF-a: expression found in neoplastic.cells jnside blood and lymphatic vessels
and in metastatic localizations suggests that TGF-a-positive GEJ adenocarcinomas could -have a more agﬁ;essive, biclagical phenotype. The.
expression of TGF-a mRNA and protein in bath inflammatary and neoplastic cells indicates that TGF-ail{.directly synthesized by both cell
compartments. Finally, sincea TGF-u expression was assaciated with lymph node mataslasis, its detechon in preoperative pereridoscopic
biopsies might identify patients with more aggressive tumours who may need additional therapy, including neo-adjuvant reatment. @ 2000

Cancer Research Campaign
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The incidence of gustro-oesophageal juncrion (GEJ) adenocarci-
noma has mackedly increased over the last 20-30 years (Blot et af,
1991, Powell aml McConkey, 1992; Pera et al, | 993). This
contrasts with the decreased incidence of carcinoma of the distal
stomach hoth in Western countries and Tapan (Sons and Borchurd,
1986; Paterson et al, 1987). Despite improvements in early
dingnosis and therapy, the prognosis of GEI' adenocarcinoma
remains poor due to the fact that metastasis is already present in
most patients a diagnosis (Wang et al, 1993; Jakl et al, 1995).
Multimodality Lreatiments have not yerexeried a significant impact
on long-term survival, which remaing at about 10% at 5 years
(MacFarlane et «l, J988; Waollc et ul, 1988; Ohno et al, 1995),

Until recently, most researchers thought of all GEI adcno-
carcinoma. as an anatomical variety of either distal-oesophageal or
gastric adeniocarcinoma (Webb and Busuuil, 1978; Bosh et al.
1979: Wang ot al, 1986; Stemmermann et al, 1994). Siewert and
Stein (1996) have underlined the clinical importance of distin-
guishing true carcinoma of the cardia arising from epithelium of
the GEJ, when the tumour centre is located within 1 ¢m oral or
2 em aborad of the anatomical GE) (type IL in thieir classification),
from those originating either in the distal ocsophagus (i.e. from
Barret’s oesophagus) (type 1) or [rom subcardial pastric mucosa
{type IH).

Many swdies have evidenced the importance of proliferative
rate, p53 mutation (evidenced hy s overexpression) in (he
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progeession-of adenocarcinomas of the stomach sand distal oesoph-
agus (Casson et al, 1991; mazeki et al, 1992; Wang et al, 1994); in
particular. pS3 mutation or protein aberrancy has been correlated
with twmour development, invasiveness aud - poor  prognosis
{Martin et al, 1992; Wang ctal, 1994; Moskaluk-et al, 1996; Wu et

) al. 1998). Transforming growth factor o (TGF-a) has been shown

o be an important proliferation activator i various types of
epithelial tissue (Malded® et al, 1989; Derynk, 1988). Normul
gastric mucosa has been shown to express significantly lower
levels of TG~ protein with respect 10 mucosy adjacent to gastric,
carcinomas, metaplastic intestinalized mucosa and gastric carci-
nomas, partjcularly of the intestinal type (Nasim el al, 1992; Filipe
et al, 1995). Advanced gastric curcinomas expressing high levels
of both TGF-o! protein und cpidermal growth factor teceptor
show a worse prognosis (Yonemara et aj, 1992). Furthermore, in
patients. with ocsophageal squamous carcinoma, TGF-¢. CXPICS-
sion has been found (o correlate with poor prognosis (lihara ot al,
1993). Sauter et al (1995) found that persistence of (or a rise in)
TGF-a protein i adenocarcinomas of the disel oesophagus-after
treatment with high-dose radiation therapy and chemotherapy
conelated with worse prognosis. In contrast, in preaperative
colorectat carcinoma biopsies. Younes et al {1996) found that high
cxpression of TGF-o protein is 4 good prognostic indication, On
the other hand, De Jong et al (1998) have reported that TGF-ox
expression in reseeted liver metastases from colorectal adenocarci-
noma is associated with unfavourable prognosis. These-diserepans
cies prompted us (0 examine the histological material from §7 ype
I GE) adenocarcinomas and heir metnstatic lymph nodes o0
investigate how TGF-o¢ mRNA {und its protein) and ps3 over-
expression correlale with the biologicul and clinical behuviour (\Ii"
this tumouwr type. '
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Y PATIENTS AND METHODS

Patients ang histologicaj sSamples .
Surgiva SPEGIIIENS wepe stadieid of (315 adenocircinnma, tapel
accarding Newert gnd Stein'y o sificaripn (!I‘)‘,J(‘)’v) from
NT patients (20 females, o7 males, mean age 62 years) whe under-
went ol SUSeCtony,  dise) «')cs'c)plmgocu.nny and extended
Iyn)pin:,ldcnm'.lo_my A ihe Surgieal Deparaneny o Ourinstitution
between (977 and 1996 ang had w winimum, survival o 3 maonths
LN, 1Oo Mankhs, mean 33 Homhsj. 1y 41 Ganes, a sadiea) [T
lion wag macroscopically hieved. as evaluzted op intraoperative
frozen seetions. Nope ol the patients. hagd A significant hislm:y
of BOSIO-0usophageal reflyy In 30 cage e preoporagive
hiopsy wis performed in oy Instititinn, g disgnostic malerial
Wits available for study by immmmhi.»;mclu::n-n.»-l_uy and in iy
hybridizuioy, Gastrie, cardiye and oesophagen samples wope
tahen Trom ench specimen, ol intestinal metaplasia weye
Hever observed iy g nesophagesl mucegs, The point of maximum
infilfration wag sampled n each ggge Multiple samples were
always taken of the appurently unaffecred surrouriding Sastric and
Pesophageal tissues, 1n the absence ofa scpeuf:nc:stagingclas;x :
tion for GIzy -au]_cnocurcinoniu_ American Toing Cancer Cominittee
{AICC suidelines for EaSTriC cancer v emploved. Accord ingly,
N padicnt wis classifiod 48 Stage pT1, 10were PTXand 76 were
PT3L T 28 patients e wie 10 "meumn’tic spread-o the l¥ymph
nodes, while 35 wege N1 and 24 wepe 2. of whom two were M|
(Table 1). The neoplasmy wepe well 1a moderaely dilferentia
(-2 in 22 paticnty, Poorly differcniiyied (G3)in 4. Patients and
undifferentiaed (G4) in 2y patients (AJCC aritering. Tissues werg
fixed in foemalin for w muxinm ol 20 h aj 4r¢ Fixed materia)
wils then rocesged throwgh absolyie cthanal ang Clear
(lxixl(JJ(,;i,l,iz.:;ml elearing agent. Atlungy, A, USA) and parattin
embacided g S8°C in Parapiase pys (Sherwood Medical, Athy,
Ireland) for 4 maximum o2 ), Serial Ay thick sections were eyt
from’each block, eollectig on sifane procoased slides and allowed
(0 dry overnighy g 3 L prior w0 use. (ne section of cach siruple
Was stained with H& g

I

lmmunohlstochemistry procedures

Secticing weps dewaxed and rebvdrated through alcohey series up
0 distilled wayer, The endogenous peroxidage BGLIViLy g
Suppressed by a 0.3 solution of hydiopen peroxide (H.03 in
medannl for 20 min, Aftgriwo washes in Frig bulfer suline (TBS).
seetions o be | neubated with the anti=human TGP monoelongl
antibndy (mAB) (clorie N34.4, (f‘,z.ilhinchz;:rrg Cvambridgu. MA,
USA) diluteg 1100 were Progessed in g mic aWave tven in T,
st pH & for g eyeles of § min wach, § CCLons (- he Incubaied
with mAp a-pSY (Clone PO.7 Dako, Glestrup, Denmack)
diluted 1:80 g polyclonal antibody (paAb) anti-Kj-67 antig
(Dakoy diluged F:50 were processed in o microwave avey 1 citrate
butfer (10 myy, PH.6) for ¢ eyeles of A min, Al seetions were incu-
bated ovemighi ar 400, 4 humidificd chatbee A frey
3 vinses i TBS. the tssite. samples were ncubated witl; (he
MAbL ar pAh Lnvision Pyg HRP system (Duko) for 30 i,
)mn'mnologicul reactiung werge teveloped in 3.3'—t!j.-muim',v‘fn-n
dine (Sigma, S Lovis, MO, USA) i IRs 06 my my I,
Containing 04,020 H‘,()',:_ for 5 min in e dark, The shides were theq
counterstabied with Mﬁyc‘.r’ss h:m-.‘rr.ml‘()x,\'lin for 5 g, dehydrited apg
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moubled in Bukin (0 Kindler, Freiburg, Cermany), Negative
contaly were performe] by Substituling 1y specific Primary anj-
hody with NOM-immune sepy g,

Preparation of crna probes

The €DNA co CSponding 4 human '.l"GF‘ﬁ.l:n.nsj}:liné; of 930 1y
At the o eading frame Wlihe gene, way subeclaned iy pGem)

Plasmid (2900 hp, !"r(nmtga: Mncli_xon: Wi, USA). “I'he Pasmid
linearized pithe with ZroR) Phirmagiy Biolach, Uppsalu,
A2 or Mindint (('}ibcc.'--Bl_{I,... Milan, dtaly) and HE was then.
useddisg 4 template for ij vitro synthesiy of the sense and Antsen s
probes ruspectively, Digixj enin-dubefled rbiprohey Weie pengr-
sed with cither $pg or T7 RNA noly 1we (Rughe agnostics,
Milany, falia), for 2 p a37Cin % (ré 'i'(::li(';ﬁ butter, 35 1 of.
RNAuge |'nl‘|ibir.pr, Y] cach of ATP. and (.7:]_‘[‘ as well ag |

WM O 3 misture of ¢glq L0.mug P g digoxigenin-Up (6.5
and 35 mpag respectivelyy ¢ Roehéj,or Gacli probe, the length was

terduged 1o o migan §i 2¢ OFS1- J»U(i rn.:clc-,b{i:jm by means of alkaling
hydioilysis. B v ’

In sity hybridization o
Formalin-fixe, ‘Darslfinembedded SCCHONS werg dewared, rehy. .
drned and washed in ph’('vsphmcb:lmﬂ't‘fe‘d sating (PBS), Sections
were: digested with poleinase K125 me Y (Sigmg, g Loujs,
MO, USA) in50 JOM Tris-£1C3, & mm EIDTA (o .21 %00 30 mip at

37°C, fixed in 46 _})umt’nmmlcrchydc in PRS for 5 MmN 4 ooy
lemperigre, and then washed PRS. prigy 0 hybridization,
sections  werg debvdrated ang gy deded. Hylnidizuion was
performed 42-43°¢ avernight hy applying  80-100 ngoof
g nin-labeled Frbe i 25 )i of Bybridivation pufye, {30
Nred formamis, ~ X85 llineie;ndium citrate), M) dextrap
sulphate, (8 g sactium dodecyl sulphote [SDS) por seCtion .
lass: coverlip. (,Tm'mx]:‘g - ge&-‘nl_\f floated off 3
The hiy Stingeig, '“3! P08 hri :iz.'u'i(m washus way
500 deidpized formimide-2 $8C for- 20 win, Sectiong
et tinsed anai 0 S5C. 0.8« g8, 01 x 88C. for
L3 i cach ar 3790 and “then squilibrated in Byfier | CLOB) snag
Tris=HCL - 150 g sodiom  ehiaride (NaCl) pHTS). A
xigenin -PAb antibody difyreq L300 in. Buiter | wis applie
Overnight at- 40¢ Detection was: uscomplished svith Nitro-blug
telrazolivg (334(): W MIYS-brorye. . ch)qwn:}jud(il yh-phosphate
O70:mg w1y v BCIPY for 64 1y {Roche) in bulfer: 3 (160 ma
Tris~HCL 50 my .m_;igncsiun'l L{hlm'idm.‘g 13C1L. pH 9.5) in the s
i red

A

e of | g levamisole ($ 2. Tach section was Coters

it methy| &ieen, dried ap 495¢: nd plveerol mounted. Conf
the Specificity of in gitu b Ybridi 23aton results were performed sy ¢
pretecatment of tissue seotiony with RNAasg (100 mg miy g )y
al I7°CL betore hybridization: () hybridization with the T(Ty
Sease probe; (3) hybridizntion wig, the. hutter done, withour the
probe, '

Statistical-anquais )
We unalyscd the ch'ni«:al»p:uhologicr:;)l parameters (age. sex and
pathological si; e as well gg e immlm()hi.s‘m(:h(:l,nisl‘l".y and in
siti by bridizarion Tesuits of e invnyj Eated markers ¢ prolifirtive
Fe, pS3 TGR- protein and anseripts). velaiy hem 1o the clin. )
ical vutconie of the pationts studied, Dty analysis was performed

by the SPSS statistical vickage using Cox (GEIESKION 10 study the »

survival inode).
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RESULTS

Presence of TGF-o transcri pts was evidenced by in sitn hybridiza-
tion in the basal layer of the ocsophagcal epithclium and in basal
cells of 1he gastric alands (both known to be in continuous renewal
because of normal wrnover). TGF-o messenger RNA (mRNA)
was also detected in intra- and peritumoral lymphocytes and those
of metastatic lymph nodes, Only scatcred positive lymphocytes

Figure 2 Immunohistocharnical, nucleas localization of p53 protoin in a
moderately difierenliated GEJ adenocarcinoma (DAB staining)

© 2000 Cancer Research Campaign
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TGF-a in gastro-oesdphageal junction carcinoma 867

Figure 1 (A) Neoplastic glands and surrounding lymphocyles atongside tho

invasive front of a GEJ adenocarcinoma show high lavals af TGF-1x MRANA by
In sltu hybridization (NB1/AP staining). (B) Negalive controt an the same
case using the TGF-a sanse probe (NB'T/AR Staining); (€} Neoplastic.cells in
lymphatic and blood vessels of an infiltrating GEJ adenacarcinoma reveat
strong immunostaining using the anti TGF-ccmAb {DAB staining)

were detected in normal mucosa and in non-metustatic lymph
nodes, High amounts of the transcripts were observed in 49 (56%)
cases of adenocarcinoma, In pirticular, TGF-00 mRNA was
detected in the' majority of neoplastic cells arranged singly or in
strings along the line of tumour invasion (Figure | AB) und in the
lymphatic or blood vessels. The metastatic lymph-node cells also
expressed TGF-a transeripts. TGF-o protein expression was intra-
cytoplasmic and diffuse in the neoplastic cells of 56 (64%) cases
(Figure 1C). Co-localization of TGF-q mRNA und protein was
nearly always found both in neoplustic cells and in lymphiocyies.
In seven cases TGF-q protein was present in the absence of jis
IIRNA even in the basal layer of the vesophageal mucosa, almost
certainly due do the inevitable degradation of TGF-ot mRNA in the
()l(]e:sl_)nl'c'hfvu'l materials,

e "f()y_e;'cxpkgssimz of p33 protein (Figure 2) was strictly confined to
. the mi

Slei of the majority of neoplastic cells of 61/87 (10%) cuses
(Table 2). Particularly, marked staining for p53 was detected in
pootly or undifferentiated carcinomas und in ones with an infilirj ng’
pavem along the ocsophageal and gastric walls or with extensive
invasion of the submucosa.” Furthermore, neoplastic elements in
metastatic-lymph nodes also showed clear P53 immunoreactivity,

The proliferative index of the neoplasms, as evaluated with the
Ki-67 pAb, was scored < 109 in 30 (34%) cuses and > 10% in 57
(66%) cases. A higher index was observed in poorly differentinted
tamours and in advanced tumour stage (Table 2). Ki-67 positivity
was also observed in the basal layer of the squamous epithelium of
the oesophagus and in intra- and peritumoral lymiphocytes,

In the 30 preoperative biopsies ynder study, immunohistochem-
ical analysis of pS3 and TGF-0 and in situ hybridizition of TGP-q
mRNA showed similar sensitivity and specificity 1o the surgical

Table 1 Pathological stage of 87 patients with GEJ ar,lcnocarcipoma

NO N1 N2 Totai cases
pT1 1 0 0 T <
PT2 6 3 1 10
PT3-4 21 32

23 78

British Journal of Cancer (2000) 82(4), 865-870
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Figure 3 Cumulative survival for patianta with GiJ adenacarcinorma
accarding 1o TGF-« protein exprossion (A), PS8 nucltear accumutation (B)
and piesence of lymph-node melastases {C). Clinical outcome is markodly
inliuenced by TGF-o, pxpression (P - 0.02385), p53 accumulafion (P=
0.0392) and N stage (P = 0.0025)

British Journal of Cancer (2000) 82(4), 865.-870

Its persisience during neoplastic progréssion and its progaestic ) ‘
significance ure thoughy w be related to a Situation of genttic insta- . i {
bility associated with the activatiin of other onco\xj‘cne‘s or grawili ' i
factors (Harfwell, 19972 Wy et 4, 1998), including TGF-0, !
i’ [
}
©'2000 Cancer Rosnarch Gampaign :

Table 2 Binlogical tindings of 87 patinnts with GRJ adenoearcinoma,

No.of  TGF-a TGF-« mANA ps3 Kib7>10% KiB7<10%
caces
%
ot i .0 Q0 Lt 0
PT2 105 (50%) { 5{59%) 8 (50%) 4 (40%)
PTa-4 76 ° 51 (679 G (: 56 (74%) i 50 (68%) 26 (34%)
Tolal 87 56(B4%)  49(56%) 81 (70%) 57 (06%) 30 (34%)
D ¥

iopsies -showed diffus
A, while

i TGP0t proein i RN
' This. siggt

WRNA ean both be contident)y snidjed ol preoperative. endo-
I: ; .

SCOPIC biopsy specimens, e
Statistical analysis . b

Con step-wise regressinn -analy
Ki67 and ‘TGF-o mRNA and prowein) shiwed a significam refa-
tionship with increased mortal g, RGP = 0.030) and N (P =
0.0025), while TGt pratein just missed sigrificance (B = 0.09%)
due 10 the masking ¢ffoct off the: vurisble N+ in effedt, lopistic
regression demonstrated A significait relatipnship hetween TGE-o
protein and Nt (£ = .05, When Nt s excluded from the Cox

biclogical aggressiveness. Expression of their prowin products ag i
evaluated on eridoseopic hiopsy sections can provicle usielud indica- t
tions for therapy. In particulur, p53 overexpression is kuown 1o be a ¢
reliable marker of poor prognodis in oesophageat adennearamoniag : i
(Casson et al, 1995; Patel ot al, 1997) As expected, in our series. . b
P35 averexpression corielated negatively with survival (£ = 0.030), A

regression, the signiticant variables were pS3 P = 0.039) and i 5
CTGR-o protein (P = 0.024) TGE- MRNA expression failed to ‘ k \
reach sigoificance only because of the seven cases tha appeared ; § ¢
negative due to degradation, Logistic regression also showed that P ]
TGR-o protein was significantly associated with tumour progres- ' 3}%‘
sion (e, TNM) (P = 0.025). Clinical outcome wis not influenced 5 i
by sex, dge or histological grade. E w1
. il

L ¢ 1
DISGUSSIQN"‘ o ' ' ;
The present study. siggests that detection of TG E-o; expression is J 1
of clinieil celévance in wype 1 adenocareinomas, as delined ; J
by Siewere and’ Seii (1996}, and also sheds new light on the. T
biological uction of this growth Cacior, o . ¢ ':‘;g
On clinical griunds, current issues regurding the tredlment. of s &
type 1T GEY adenocarcinomp include the role of s 1y, selection 4 3
of candidates and the aims of the different operative procedures l j
employed (Shagpe, 1996). Reports from Ching and Japan have. S ;
reveated good long-term survival bnly -in paticnts surgically . §
resected for stage 1. Unforminately, jn the USA and Western ! i?i
Kurope, even when corly -dingnosis 1\ made patients are usua-llgf . ; o
alveady in stage IHor T and the modalitics of treaument are sl . B
uadefined, . o \ ;E
Activation or suppression of ancogenes and - oncogends has . §{
consistently been found w coreelate with wanour pragression and I
¥
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We found a negative relaiionship hetwesn VGE- provetn and
survival (£ = 0.024) when the'masking cffect of N was excluded,
suggesting that TGF~ detection ‘could he.of prognostic. value in

type 1L GEJ adenocarcinomas. Our series conlirms the precedence:
af tumour stage and lymph-node metastasis as overall prOgnnstic,
indicators, as in most malignancies (Sharpe and Moghissi, 199¢;

Steup el al, 1996; Kajiyama. et al. 1997). However, in Western
vountries GEJ adenocarcinonias are generally dingnosed in a rel
tively late stage dite T the lack of early signs.or symploms and the
umour’s aggressive biological behaviour. Parthermore, clinical
staging daes not always correspond to the pathalogical stage of the
process. which can be evaluated only after surgery. Thus, bivlog-
ical niarkers that can prov
endoscopic biopsy may be espesially welcome for GEJ adeno-
cireinoma patients,

Immunohistochemical assessment of PI3 protein overenpr
sion scems t be the most important eurren hiological prognostic
marker in GEJ adenocarcinomas. However, evaluation of pi3
Lumour-suppi ©gene mutations (rather than indirect immuno-
histochemicol ussessment of e proin accumulation) would
require DNA seqticocing atter single-strand conformational poly-
morphism polymerase chain reaction (SSCP-PCR ). In certain
cases. this distinction has been found (o be important {Coggi et al,
1997). Thus, we think that TGF-o¢ expression may provide further
information on the biological behaviour of type 1l GEJ adeno-
careinomas that cauld be useful for clincal management.

In our study, expressionof TGF-e mRNA and its protein product
were detectable i the neoplasiic eclls in 56% and 64% of cases,
respectively, as well as within the bload and: lymphatic: vessels and
in the metastitic lymph nodes, snggesting that neoplastic cells
which express TGE-a have @ more agpressive hialogical pheno-
type. This gotild be due either to: (1) a direct chematagtic effect of
TGO {2) intetaction of TG0 with-other growth factors orudhe-
sion maleeules; ¢4 & possible vole of TGE-¢ in the induction of
ungiogenesis within the tumour, as previdusly suggestéd. (Schreiber
ot al. 1986; Cai el al, 1997 (4) cancomitant autocrine. controtied
profiferation and protection from apoptovis (Faster et al, 1999).
ecestingly, io wdenocarcinomas of the distal vesophugus, Sauier
et al (1995) have shown that persistent o increased expression of
TGF-w ufter neo-adjuvant therapy is related 1o PODE Prognasis,
Takern wogether, these observations make us think that in type LGET
adenocarcinomas TGE-1 detection at endoscopic biopsies taken
before ahd “aligr neoadjuvant treaument might provide important
therapeutic indications, independently of TNM.,

From, the biological standpoint, we were interested 1o find thar
the lymphocytes in and around the tpoor and i the ctastatic
Llymph nodes also seongly expressed TGF-¢f mRNA and p
Receit studies have shown that in several nog-neoplastic it
puthelagies, the inflammatary, component is capable f activating
growth factars that- stimulate epithelial proliferation, therchy
inducing ceypls hyperplusis (Bajuj-Elliot. ¢t .al, 1998). Other,
stadies have focused. on the role of the inllammatory COMpOREt
and its prognostic significance: in difterent malignant tumours,
along with the mechanism by which some cytokings can cither
encourage or inhibit mmaour grawth (Ropponca et al, 1997: Naito
¢t ak 1998). Our ohservation ol co-localization of TGF-a. mRNA.
and proteinin both inflammatory and feoplastic cels indicates
that TG js directly synthesized by bath cell L:;«')'_111|x;-|rtrr1cn(x.
Morcaver, the stiong TGE- ¢t expression in neaplasiic cells within
blood vessels at the edge of the wmours seems to support the
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}¢ thirapenti¢ indications at the time of
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hypethesis that praduction of ihis profein s associated with

tumone progressipn. .

In conélusion, we would like to propose dereation of TGP

prolein expression as a.new marker ka1 predict e biologics!
avigur of type. 11GEF adenocirci the time of eados

sedpihiopss hagement, Kn biofog:
» " bl v ~.< < x
ical grounds, W biological effect by

invites fusher invesi-
Aial malignancies :
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REIVINDICACIONES

1. Composicién vacunal que contiene TGFaq, autdlogo 6 cualquier derivado del mismo 6 su
combinacion con otros ligandos del EGF-R tales como el EGF, enlazados a la proteina
transportadora P64K de Neisseria memngmdls tanto por conjugacién quimica como
genéticamente, que contiene un adyuvante capaz de producir una respuesta inmune especifica

contra el TGFo autélogo.

2. Composicion vacunal seguin reivindicacién 1, que contiene TGFa humano recombinante.

.

3. Composicion vacunal segun reivindicacion 1, que contiene una proteina de fusion
recombinante entre el TGFa y la P64K de Neisseria meningitidis clonada en cualquier vector de
expresion tanto de células superiores como mfer:ores Y expresada en bacterias, levaduras o

AN

células superiores. : ‘

4. Composicién vacunal segun reivindicacion 1, que contiene una proteina de fusion
recombinante entre el TGFa y la P64K de Neisseria meningitidis clonada en un vector de

expresion de ¢élulas mfenores y expresada en E.coli.

r —

5. Cbmposicién vacunal segun reivindicacion 1, que contiene una proteina de fusién
recombinante entre el TGFa y la P64K de Neisseria meningitidis clonada en un vector de
expresion de células inferiores que presenta uﬁa secuencia genética codificante para seis
histidinas en el extremo N-terminal de la P64K y expresada en E.coll.

6. Composicién vacunal segun reivindicacién 1, que contiene un conjugado quimico entre
hTGFa y P64K de Neisseria meningitidis. .

7. Composiciéon vacunal segun reivindicacion 1, que contiene hTGFa, hEGF y P64K de
Neisseria meningitidis unidos por un método quimico.

8. Composicién vacunal segun reivindicacién 1, que contiene hTGFo, hEGF y P64K de

Neisseria meningitidis en una proteina de fusion recombinante clonada en un vector de células

‘ d

9. Composicién vacunal que(represente la unién_ én el momento de la inyeccién de dos
preparados vacunales que contengan conjugados quimicos de Ia P64K de Neisseria

inferiores y expresada en E.coli.

meningitidis con TGFo. y el EGF respectivamente.

U



10. Composicién vacunal que represente la unién en el momento de la inyeccion de dos
preparados vacunales que contengan proteinas de fusién recombinantes entre la P64K de
Neisseria meningitidis y el TGFo o el EGF respectivamente.

11. Composicion vacunal segun reivindicacion 1, que contiene Adyuvante incompleto de Freund

como adyuvante.

12. Composicién vacunal segun reivindicacion 1, que contiene Al(OH); como adyuvante.
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