A New Tumor Biomarker Field of Invention This invention relates to the diagnosis and therapy of
tumor, and specifically to a new tumor biomarker and methods and kits for the detection of cancer
occurrence and metastasis. The invention also relates to methods and medicaments for the treatment
of cancer and/or its metastasis. Background of Invention Currently, around 11 million people are
diagnosed as tumor patients every year worldwide, and it .is speculated that this number will increase
to more than 16 million by the year of 2026 NP¥0oUEMAMBIRHEES million deaths, 7.6 million are
caused by cancer (accounting for about 13%). This number is increasing, and it is expected that 9 and
11.4 million people will die of cancer by the year of 2015 and 2030 respectively. (World Health
Organizatiohiep®06) nv@omaor markers are the substances whose quantities are decreased or elevated

markere nclu INGOREIA O BHPIQ e CoBREATR A METPBAITEN £UH S Ry et oh of

cancers as WRlRHIIMAPREHAAAHHE S BB RASERH A AeBRHPOAR IO HARERES HAPetab PGS

It generates huge benefit for the clinical treatment of cancers, especially when it can detect cancer
before any dbeidgetiiincahisociiatendn orefitassinodnbedicsifen therireatthejavicoasicespodser tbsa
certain treatment. At.present, in order to better meet the clinical need, greater efforts on the
developmem%t?ﬁm’rcd ‘biomarkers are required. The applications of most tumor biomarkers currently
used in clinic are more or less restricted due to the not-so-good sensitivity and specificity. For
example, the AFP level and ultra-sonic examinations are largely used for liver cancer detection.
Although thBirckeisitintiek laneentioRery high, they indeed prolong the survival rate of the patients by
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determination are currently not available in clinic. Development of new technologies as well as new

methods is Yegui@d2020. In 2005, among the 58 million death§ million are caused by cancer
(accounting for about 13%). This number is incregsiand it is expected that 9 and 11.4
million people will die of cancer by the year of1ZZand 2030 respectively. (World Health
Organization, 2006)

Tumor markers are the substances whose quantiéedegreased or elevated by gene
mutation or expression variation during the proagfseell carcinogenesis. Normally, tumor
markers include antigens and other bio-active sulgsts, which can be used for the early
detection of cancers as well as the monitoring iseake progression and response to a
treatment (ASCO, 1996). It generates huge benefittlie clinical treatment of cancers,
especially when it can detect cancer before anyoolvclinical phenomenon or when it can
be used to monitor the patients’ response to aicetiteatment. At present, in order to better
meet the clinical need, greater efforts on the libgraent of tumor biomarkers are required.

The applications of most tumor biomarkers currenthed in clinic are more or less
restricted due to the not-so-good sensitivity apelcgicity. For example, the AFP level and
ultra-sonic examinations are largely used for liveaincer detection. Although their
sensitivities are not very high, they indeed prglahe survival rate of the patients by
diagnosis of the high-risk people. Tumor antigen-T2% has a higher sensitivity but lacks
specificity. Similarly, blood tumor biomarker CAIbfor breast cancer could hardly be used
for early detection due to its low sensitivity. Tafre, methods for cancer early detection and
tumor malignancy determination are currently nagilable in clinic. Development of new
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The development of tumor proteomics brings hope for the identification of new tumor biomarkers and
for the screening, early diagnosis and prognosis of tumors. The malignant transformation of tumors
always results in the change of protein expressions, which could be identified and quantitatively
detected at the protein level. Thus, a lot of information and data could be derived, by which potential
biomarkers COE|d e discovered and evaluaé]ed for further dﬁevelopment and clinical application.

Hsp90a (HAGEARBA0I5D R HEFY0RE QYR StdE&AHI €Haperone, which functions to stabilize its
client proteins infiheigaglishaiaiRSo gpReR | &B@rﬁfc@%g?rf%t ﬁBg@ﬁﬁPﬁ&Eﬁfﬁi@&iBrPHk%Wiﬁfﬁ&?

accounting for 1-2% of whole cell proteins. The intracellul sp90a mainly functions to stabilize its
clients (i.e. bstogeere cepdoi)ratiteassistninth eqamutdizagoosigarsgmeskinatdésraars sigheal maligimant

M , Hsp90a is also involved in other physiological events such as th Juti f mutat
protains, A AENEREHE 6 LR RSB O G R AU € BB o be

apoptosis, pigiaif¢tParRfglianteniaay aepserung Ine (FI%%(%QP@‘HE@,”&?F& bepiSaafrCiAiRda

with many diseases such as cancer, autoimmune disorder and cardiovascular diseases. For example,
the monoclensldhedeljvagaipg vwhichmjents KONMRKeEsiddecdi siepikare drandHesiedat ed fos duntieer
to treat fun%al-r lated infectiqgnl,_ andlthis flinical trial is currently ongoing by Neutec company (Trade

name: Myc &P{Si?p'ﬂ%é% S'Fgﬁ%r?e%o Wé’ll'lqu%a could be secreted under some stimulus (Liao et

al. (2000) J. Bioli&dwin(14ar $R8ckOrotéIrcal $psiiuls id elansierurlr aFRIBEA6 MEORHICHRIRdEJAE 0

report regarding the function of extracelluar Hsp90a. In previous literatures, Hsp90a was identified to
facilitate thetatidgs it cbessintoieiastigeingiroaeidwingtatiis (2P Gspp@ divhe disivabendataonieins
the four proteins in lipgpolysaccharide (LPS) activation clusters, which can interact with |LPS thu
rigger the 1EaBUKBETGH a0 A SN vl Ui BT LB A IBE, Ao
301-4). HaRYRR wWascalsesierddBipightYienRrassad: hreturinng ahacarsibiamtrelismBaelieiim
small-cell-lung cancer cells, melanoma and liver cancer cells (Ferrarini et al. (1992) Int. J. Cancer 51,
613-19). Thé @HghaRPrddBRIEs! eellls g HpBDASH tidereo¥BPRBreispakitaieyal/ed rElariBievith

the antigen processing while direct evidence is not.available, It was also reported that Hsp90a could
el the vl VLA SHEURaHE e LR L A TS e S o
and is relateeMéibdhgonlitivnaERANpratuafs asaiNsidRidsaIRiAd lHpe maseepRitdifaTvr aanteh (BaRgen

et al (2002) Oncol. Res. 12, 113-9 and Rappa et al (2000) Anticancer Drug Des 15,127-34). The
intracellulafFREEERNG &NfnpBSarttoguties giti-ddars dlsg delateprdth, aanysdineases isupe as

regulation of nﬂgn% Sai.%?g'"n% Bﬁth\léla S er}icg are crri(t]jlc(:)al Jo& Lﬁg” %%qingggnesails Inltéibiﬁ']oen of noclonal
intracellularcﬂsps atoald Teslf in e Seleliive %laegragatslon of proteins refate0 e prorfi}%ratlon, cell

cycle contrelramhweyl agapertasisnigeanityl ReNFaKBeyleABHREREFFOR Hispo G elnpaniked ik adisicol
and Coumermycin Al are discovered to be natural inhibitors of Hsp90a. A patent (WO 00/53169)

describes tifiaRidREHRmMIRISG RO paBEd it EincAlftisHof eRtiv @naeing Betlewsecrapmanyd biagle
clientsis a melweqq\)io inhitlaéichaperone activity. Among these antibiotics, coumarin and its derivatives

are believed 10 have' thig & ivity. However, these inhibitors described in patent WO 00/53169 mainly

target the intracellwas HgedGaporide analogseiourldeaaiByaifeli/ vvier iseise atriiliktqiRlo et al.

Hsp90a and is currently tested in clinical trials. However, some reports show that 17-AAG could have

non-specifi¢3ARDitdrPidte 18N 267 18321800y Fea HirRaIciassigadthirasalluar dsristhdherans

15 cents, A4S RIS cH AT AL P e R T seh o T BB BE R AEhEC kL
identified to facilitate the antigen processingantigen processing cells (APCs) and was
discovered to be one of the four proteins in liggpaccharide (LPS) activation clusters,
which can interact with LPS thus trigger the resgmoaf intracellular proteins (Triantafilou et
al. (2002) Trends in Immunology 23, 301-4).

Hsp9& was also found to be highly expressed in the sarfaf some tumor cells,

including small-cell-lung cancer cells, melanomd &éwer cancer cells (Ferrarini et al. (1992)
Int. J. Cancer 51, 613-19). The high expressioceatf surface Hsp3p in these cells were
speculated to be related with the antigen procgsshile direct evidence is not available.

It was also reported that Hspf6ould help the translocation of transmembraneemst
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Another patent (EP1457499A1) describes the function of extracellular Hsp90a in facilitating tumor cell
invasion via promoting the secretion or activation of the MMP-2. Based on these mechanisms, the
patent proposes that inhibition of extracellular Hsp90a could prevent tumor invasion and metastasis,
and by detecting the response of tumor cells to the treatment of Hsp90a inhibitor they can deduce the
invasive ability of the cells a{nd their relevance with Hs;(:,%Q_Oa. .The inventors

f
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between the plasma Hsp90a | and the efficacy of the Hsp90a targeted therapy using its inhibitors
including 1 &#chBageh £T-D N2AG0 pAMiekhascathB medeascEbhi@iern the level of plasma Hsp90a and
tumor volume inlﬁouse mglﬁiels. However, they did not rovid? an¥f evidence ut the exact form of

b
plasma Hsp90a A FRAGETHIRh GIRAPRHS e YORRISALh B IEBE ATHE BILSH rHCQ)p 80& A {8mor
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an independent tumor biomarker in tumor diagnosSis and prognosis, either. One group reported that
serum Hsp@ascieegiapesiatdaniticheoiatiesetfuian 4antadil I(ery tandie(Xelectale(degrydatCanctr

Mol. 3,107-112)..Th level of Hsp90a in th I tient ignificantly higher th
et of nor PG L BEr 136l e HO OB AU AR B CRPAS o A e
form of serymdvsPaRaESHES! B R teBERRIMYMN waalchR skt ReRiie A 1t R iRveTHaakeR

non-small-cell lung cancer, the relevance and specificity between serum Hsp90a level and breast
cancer, livebeangeiadnolphtioreatit tendsr Arpatekin O MBHESIE thileaetiklesohiysdiksicbanigm a
gualitative change of serum Hsp90a in tumor.patients, no information was available regarding the
exact conePBSA I AVEIET HGB0R! AT IR iAo A CHR e IR o
necessary i HiOEHERBROSE AN IBFOARKSHY WMaSsROA AFHidEEsRIFNBFincaRaMB i &ilaroetiate Bdligved
invention is based on the discovery that the Hsp90a level in the blood is correlated with the
developmett®, haryribiscyelidthdtingsisrofthesesy iyhibiorsaiiied Acqsifing |y P spOG: 16 thenaliohy
can be use? as ? Few rEHmorIbril'orrnﬁrkeqr The inventors found that the Hsp90a in the blood is different
from the intfacenu Q? I'—|spf§)cc?allliJ hath gcks four amino acid residues at its C-terminus compared with

the intracellular isealogliRedt iCiE dEhaneyarPeFLARS IRVERK BitRMIASSIEpSAI A6 ROMRPRRIE

comprising or consisting of the amino acid sequence of SEQ ID No. 1. The polypeptide of this

invention m@piesl pRoJpnen) tiats. IHparNRlasamehecpOIpEp iRt of frig\aventish haMe eromeRresHitho

e R S ool PR R AR R SR 5.

Preferably, HarifibrdQdinethe pRd/meftiste rhdhiscayensionie REgapboBdAtefhnaling process involving
Hsp9@ and its clients, direct inhibition of intracellulAsp9@: is risky.

Another patent (EP1457499A1) describes the funcwbnextracellular Hsp90 in
facilitating tumor cell invasionia promoting the secretion or activation of the MMPB2ased
on these mechanisms, the patent proposes thatitiohitof extracellular Hsp30 could
prevent tumor invasion and metastasis, and by tiletethe response of tumor cells to the
treatment of Hsp9p inhibitor they can deduce the invasive abilitytbe cells and their
relevance with Hsp30

The inventors of patent WO/2008/070472 propose tth&g can monitor the anti-tumor
efficacy of Hsp9Q targeted therapy by detecting the plasma He@d@ other related factors.
In this patent, they provide the relevance betwberplasma Hsp®0level and the efficacy of
the Hsp9a targeted therapy using its inhibitors includingA&G and 17-DMAG, as well as
the relevance between the level of plasma Hep&0d tumor volume in mouse models.

However, they did not provide any evidence aboatdkact form of plasma Hsp®@nd did

not demonstrate the relationship between the plagsE®@ level and tumor malignancy
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The polypeptide of this invention may serve as a tumor biomarker. Using an agent specifically binding
to the polypeptide of this invention, it is possible to detect the level of this polypeptide in the blood, and
thereby to determine the presence, the degree of malignancy, and the metastasis of cancers.
Accordingly, in another aspect, this invention relates to the use of an agent capable of specifically

binding to the polypeptide of this invention jn preparation of a kit for determinjng the presence, stage
and/or metESHER AP AL RiePIR AR St (o R AW BN ARERLAAIFE B a5 o SRR R A this

invention, {REHERINAA Hi O RERRAIRL AP ATASY My RIS ERGRRYEirough detecting the

plasma level of the polypeptide of this invention, for détermining the prognosis of a patient having a
cancer through @ateqgiray theepladeachtetes eftthe Hiapdeptide refatdsl invdntivn stag detet moningmad-cell

ffici . tadioth h th treat ti hayi t t h
Getecting HITLCARRA Bf Mo a0 ot IO LLEYoH DB SHel Rdar bbb are
specifically pindinaiedneREBMRSPHER &idnisiarRAIAMY FeRN TSRO Y SRAGHTH &I ObFEH & mor

Preferably, the antibody Is a monoclonal antibody or an antigen binding fragment thereof, such as
scFv, Fab, pabeats] Flewgeenagarspeisifitapatodidimehtdsirdirekactyfismmab £ouwm Dispdasdwedld by
the cell line deposite]d under CGMCC No. 2903 or 2904, res ectivelﬁé/ Accord'glg to this 'Inventhjon, the
antibody spReifically' Bioes H’él\%'o%%'ii@éegf‘?ﬁ%sfﬁv GRifesAy g f%?HBE‘I‘é?i ﬂ%‘éﬁﬂrﬁ& 't
p0|ypeptidec‘éﬂé'@r,"tﬁ%”ﬂ%ﬁﬁé@rﬁrﬁ@ F&Béﬁ]ﬁ@iﬁ/@féfﬂ@é{nF%@ﬁﬁmqﬁ\f@eﬁﬁﬁ%%ﬁm%ﬁb&, liver
phosphorylated form of the polypeptide of the invention, said phosphorylated form of the polypeptide
contains oneadcaioréphosphoighitedcanned wie rasknmenn tMemane arick:queliceistiosey | Dheo.1
at positions selected frgm the group consisti f Thro0, 5er231, 5er263, Tyr309 and a combination
thereo. ProlUPLIR RS RS04 SRR Ano S RE B A L UATRAAL PR AralREAE oo,
In another appeskCISCHIMRMIUT IStaire levbr or Spgarahikics aldrevaniwesttide ehdnnyBAARAN

preparation of a medicament for preventing or treating cancer metastasis in a subject. In one
embodimerlegethidigbpsdiearshsibitolusan AiRgbesissHrlmesisas polypeliie eithes invention.
Preferably, this antibody is a humanized antibody or an antigen binding fragment thereof. In one
embodiment, the antibody specifically binds to a phosphorylated form of the polypeptide of the
invention, sgithithaspbprviaeat éarm of the polypeptide contains one or more phosphorylated amino
acid residues in the amino acid sequence of SEQ ID No.1 at positions selected from the group

consisting of Thid0s 5aY2B1i0BdF2BRSaY B0 INendiscevriitadbibeielsveh i pherdlpal dmpodrirat

the antibod egifically binds to the polypeptide which i osphorylated at Thr90. In one spegifi

emociment el Ko o Do L St e S st el BB Ry
2903 or 29 4sgeapastivelyblodd tbenabevesaspastsohédistiirientisibniBrteRnees SN U exm e,
lung cancer, liver cancer, gastric cancer, gastrointestinal cancer, esophagus cancer, osteosarcoma,

pancreatic AR i9rﬁﬂfh@l'ﬁ@_,ddél@ﬁ@f&f@é@@r?@éﬁgﬁéﬁﬂdmW&ﬂﬂt%ﬁb@@@éﬂ@é@é@h0 acid
nasopharynr%%‘lag G Q%?ﬁés %gg{é%ﬁ%gcgémoggr% vﬁ%nﬁ%’il éﬁ%pw‘l_?g raal_lgnant melanoma, sarcoma,

renal cell carcinoma an ngiocarcinoma. 15 inventor alse Rvolves antibodies that can

specifically bindThdhefpely pepiide ffgbetinveniiorewhaeh psquieessbiatpta poRpkpade eeeditsing or
embodiment, the antibody is MAb E9 or D10 produced by the cell line deposited under CGMCC No.
2903 or 296N speatRicie praferadaid thromeissayf s Ese IlMAtion is a humanized antibody or an

antigen binding 20f. In.one. embodiment, antib '%'&all binds, .
phosphorylated Tﬁ?ﬁ?ﬂ%&gﬁ@ée;E)gtfidgﬁlgailcﬁqg%ﬁ%ﬁo%&eg%oﬁyg%%@ olyglgpﬁgztlé%ln zg’inlsnortlgeor
more phospiulyyeisidi@innigaditeesidnesne iheraormampdzrsgienes of heQritnatiatyeesitaoe of
selected from the group consisting of Thr90, 5er231, 5er263, Tyr309 and a combination thereof. In a

preferred eB&YiHReNOtheahNBBDHP 3 SIRGIRALIFAIE tHth SEINASERHE Ahith ROperidednyiafid e

Thr30. Tyr309 and a combination thereof are phosphorylatéceferably, the Thr90 in the

polypeptide of this invention is phosphorylated.

The polypeptide of this invention may serve as madu biomarker. Using an agent
specifically binding to the polypeptide of this emntion, it is possible to detect the level of
this polypeptide in the blood, and thereby to duiee the presence, the degree of
malignancy, and the metastasis of cancers.

Accordingly, in another aspect, this invention tetato the use of an agent capable of
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In another aspect, this invention relates to a method of inhibiting cancer invasiveness and metastasis,
comprising the step of inhibiting the phosphorylation of intracellular Hsp90a in cancer cells. In one
embodiment, this invention relates to a method of inhibiting cancer invasiveness and metastasis,
comprising the step of inhibiting the phosphorylation of Hsp90a at Thr90 in cancer cells. In one specific

embodiment of this aspect, the method comprises a step of overexpressing a nuclejc acid molecule
encoding pRRE AL MALIEE 1 thESPIRERHAs oL IBISHRNS ) aaHE o eI dsfimining

Descriptioniqthpdeminastadel HHE/dr ISHALARENA 1SR Wi S INCDERA! A8t BUGR ISR DIEIRLY

increased than In that in normal mice. Figure 2: The plasma HspéOa level in cancer patients is
significantlylévetexfdbe potypapdidlevioh tiiatinveotioml, feopbai ridie BeShoatafassapaditireartugbeisk

lonal antihody of E9 and D10. _ Figure 4: The standard f plasma Hsp90a usir
monoclonaPARIIGHY EAPEIA RSN HIABEE © CoaroRIERR) O Haard SR
measuremeydiahRIRFBANS BROGHSYR! 81 WNRIBIR! hRJIHY 2BERARDEShPISRUMSHEIbRSRRNIEV.! of

galactoma and myoma of uterus patients using sandwich ELISA:  A: The plasma Hsp90a level of
liver cancertipatienyp eptitensb thisbp\ezmitwicto EdesanTihitngl efficiersp 30 alsved anhoraidiotiuenapy or

tient from 2-10 ng/ml tly 2-5 ng/ml, while the pl 90a level in 69% (20/29) i
Cancer pat T LBEIRE IR 2 BABE oY LR PAL BTG M LTI AR BB LR
with that of bejsElkeasfRAleMigeMIfRN is consistent with the result of Western blotting. This indicates

that the plasma Hsp90a level is positively correlated with tumor malignancy.
Preferably, the agent capable of specifically bigdio the polypeptide of this invention

is an antibody specific for the polypeptide. Pralbdy, the antibody is a monoclonal antibody
or an antigen binding fragment thereof, such ay sdrab. Fab' and F(ab')2. In one specific
embodiment, the antibody is MAb E9 or D10 produdsdthe cell line deposited under
CGMCC No. 2903 or 2904, respectively.

According to this invention, the antibody specifigebinds to the polypeptide of the
invention, and preferably specifically binds to thelypeptide of the invention present in
plasma. Preferably, the antibody specifically binids a phosphorylated form of the
polypeptide of the invention, said phosphorylatedhf of the polypeptide contains one or
more phosphorylated amino acid residues in the @matid sequence of SEQ ID No.1 at
positions selected from the group consisting of 90hrSer231, Ser263, Tyr309 and a
combination thereof. Preferably, the antibody Sjeadly binds to the polypeptide which is
phosphorylated at Thr90.

In another aspect, this invention relates to the afsan inhibitor of the polypeptide of
the invention in preparation of a medicament fa@venting or treating cancer metastasis in a
subject. In one embodiment of this aspect, thebitdn is an antibody specific for the
polypeptide of the invention. Preferably, this batly is a humanized antibody or an antigen
binding fragment thereof. In one embodiment, thdibady specifically binds to a
phosphorylated form of the polypeptide of the irtie@m said phosphorylated form of the
polypeptide contains one or more phosphorylatednanaicid residues in the amino acid
sequence of SEQ ID No.1 at positions selected fiteengroup consisting of Thr90, Ser231,
Ser263, Tyr309 and a combination thereof. In a gurefl embodiment, the antibody

specifically binds to the polypeptide which is pplosrylated at Thr90. In one specific
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B: The plasma Hsp90a level of lung cancer patients is measured by sandwich ELISA. The plasma
Hsp90a level in 64% (9/14) lung cancer patients is above 50 ng/ml, the average of which has more
than 10-fold increment compared with that of benign tumor patients. This indicates the plasma Hsp90a
level is positively correlated with tumor malignancy.  C: The plasma Hsp90a level of breast cancer

patients is measured by sandwich ELISA. Compared with benign tumor patients, the highest plasma

Fisp90a lovEMORRLTBERbcHt AIOHBAFA . TR Coebrll LHO SR CE S0 A R R dBe

cancer patimgwo?iggﬁ@@pt%m’r%g%kw@p_ compared with that in benign tumor patients.  D:

The plasma Hsp90a level of pancreatic cancer patients is measured by sandwich ELISA. The plasma

Hsp90a level in 000K §b0M® psarcteatidhisnoveptitentbéscanapss) foy/ekahmgp ey duagecaivdictiviesis

more than 10-fold increment compared with that of bgﬁ%i{%nt mor patients. This indicates the plasma .
[

Hsp90a levERAFbs 4RI C GRBEtEd YT AR Hhaligl ek =it 6% SlhaRtIERoe" FRRueRREhT B C
plasma HSRARR Ve ReFARCCEBRIBRISI WikR sy thpLi ABetasingieodsing SeRAIEN BkiPACanter,

The liver cancer patients are divided into two groups, one with metastasis and the other one without

metastasis,tagppherphgsah ERpSDa leeplicah tbasectvoyesifteasseokenaire d Mg ple macpaoa,
levels in cancer patients intr‘l%netastasis are grll @b ve 200 ng/ml while those in patients without
metastasis TANGE HOMC56 6 b?)aﬁﬂﬁﬂma ¥k q‘%ﬁ@@&ﬁé Bgfients are divided into two groups, one

with metastasis A g epiitsh anviHioved aiamesiodratbaRiaRaR HRE0R IBUeISdIy HagsirBver

groups are compared. The plasma Hsp90a levels in cancer patients with metastasis are all above 200
ng/ml whileth®davenpatientyetititopteaetistaginsamngel franesdim enboegiment, beThdibashsiccihibr

fhe piaarma PG RO T8 Cridbe R e 2 D S B e

patients with ERIRHREISR CaFIREABIY RIEVAIRM GOMRRTE chiHaih infiuerfie Bis AhaHIgER @k
fragment thereof. In one embodiment, the antibgolgcHically binds to a phosphorylated
form of the polypeptide, said phosphorylated forirthe polypeptide contains one or more
phosphorylated amino acid residues in the amind seguence of SEQ ID No.1 at positions
selected from the group consisting of Thr90, Ser23d4r263, Tyr309 and a combination
thereof. In a preferred embodiment, the antibodscsigally binds to the polypeptide which
is phosphorylated at Thr90.

In another aspect, this invention relates to a oeetf inhibiting cancer invasiveness and
metastasis, comprising the step of inhibiting thegphorylation of intracellular Hsp&an
cancer cells. In one embodiment, this inventioratesd to a method of inhibiting cancer
invasiveness and metastasis, comprising the staghiiiting the phosphorylation of Hsp®0
at Thr90 in cancer cells. In one specific embodinadrthis aspect, the method comprises a
step of overexpressing a nucleic acid molecule @&ngoprotein phosphatase 5 (PP5) in

cancer cells, e.g., by way of gene introduction.

Brief Description of the Drawings

Figure 1: The plasma Hsp@(@evel in tumor-bearing mice is significantly inased than
in that in normal mice.

Figure 2: The plasma Hsp®@evel in cancer patients is significantly increasempared
with that in normal people.

Figure 3: The titer assay of the mouse monoclongbady of E9 and D10.
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Figure 7: Quantitative measurement of plasma Hsp90a level in the patients with inflammation
(pneumonia and hepatitis), normal people and tumor patients using sandwich ELISA:  A: To ensure
that the elevated plasma Hsp90a level of cancer patients is tumor specific, we compared the plasma
Hsp90a level in pneumonia patients, normal people and tumor patients and found that the plasma
Hsp90a level in ﬁneumoniaé)atients ranges from 2 t010 ng_éml indicating no significant changes

compared with thi@UFEnrihAPpeighrard BURRQS ReSTA %%%\%F?H%epé‘ﬁﬁe HRAtLAYEIERA

and B) ranggsifiaibi EHIQdT&‘n%]'ai j WS?@S&H&W%@E@QFGS compared with that in normal
people. Figure 8: The plasma Hsp90a is’secreted by tumor cells. Figure 9: The secreted Hsp90a by

tumor cells is in Bi@HerhirAuaoticdiet] foeasHigmen1 A THleplmshisigdedOn lacks theC-pamairesitiour

i id id . Fi 11: T | Hsp90a is ph horylated. Fi 12: The Throo. .
Dhosphory SR FlePAYENER A5 YAL Aviae Nane R Az 2OMPRE, Utepys Patents, veing . aandwieh

tumor patiegt, @& -increment of Thr90 phosphorylated Hsp90a level is consistent with that of Hsp90a
level. Figure 14: Thr90 Phosphorylation of Hsp90a is a pre-requisite for Hsp90a secretion. Figure 15:
PP5 dephosphofyldiee PlaspHdsphdisiaicof HigpoGanceapriieifitsdiP Picasdretrdy phosdhoigted

quantiatiicl P R & BOURVE dorlCH L R RSHENRS PoH Ea APeeryP TP GBH R Phroo

phosphorylgiafdH$rRIBmsma Hspaodlevel in 69% (20/29) liver cancer patients is a®0 ng/ml, the
average of which has more than 10-fold incrememhpared with that of benign tumor
patients, which is consistent with the result ofst&#en blotting. This indicates that the plasma
Hsp9Q@ level is positively correlated with tumor maligregn

B: The plasma Hsp®90level of lung cancer patients is measured by sait&LISA.
The plasma Hsp@0level in 64% (9/14) lung cancer patients is abb0eng/ml, the average
of which has more than 10-fold increment comparéti What of benign tumor patients. This
indicates the plasma Hsp®@vel is positively correlated with tumor maligregn

C: The plasma Hsp@0Oevel of breast cancer patients is measured bgvaah ELISA.
Compared with benign tumor patients, the highessmpha Hsp9® level is increased by more
than 5-fold. Overall, the average plasma Hsp®€vel in breast cancer patients shows
significantly increment when compared with thabanign tumor patients.

D: The plasma Hsp@0level of pancreatic cancer patients is measureddmndwich
ELISA. The plasma Hsp®@0level in 100% (10/10) pancreatic cancer patieatabove 50
ng/ml, the average of which has more than 10-fotd@ment compared with that of benign
tumor patients. This indicates the plasma Hspk@el is positively correlated with tumor
malignancy.

Figure 6: Quantitative measurement of plasma Hep&@el in the cancer patients with
or without metastasis using sandwich ELISA:

A: The liver cancer patients are divided into twoups, one with metastasis and the
other one without metastasis, then the plasma Hsp&@els in these two groups are
compared. The plasma HspOevels in cancer patients with metastasis aralative 200
ng/ml while those in patients without metastasigeafrom 50 to 200 ng/ml.

B: The lung cancer patients are divided into twougrs, one with metastasis and the
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B: In the human breast cancer cell line MCF-7, overexpression of human PP5 results in the inhibition
of Hsp90a Thr90 phosphorylation (0.55 of that in control group) and RNA interference of endogenous
human PP5 results in the increase of Hsp90a Thr90 phosphorylation (1.58 of that in control group)
Figure 16: PP5 regulates the secretion of Hsp90a.  A: In the human breast cancer cell line MCF-7,

overexpression of human PP5 results in the iphibition of Hsp90a secretion.  B: In the human breast
cancer cell fHEMERE? ANAUEIRASHE D1 JORoRas ah@‘?‘l&dﬂs REPR P XBUIHEFB0a

secretion. Eigisebd: Tt couslAtongidtRR R RIassiRR leyshand thasermtiomnisyel thRRRIG0

Figure 18: The correlation of PPS expression level and the invasive ability of the tumor cells. Figure

19: The spetugfimbwtiledhefe-Hspe@izcotsildithbiltintietastasegeairomirado OB negipoke 20: The specific

Aoy O e e CaCar PAtaIe ar (Aded Infb Fnpe e Wiy TAerAetaSs 2nd the
other one without metastasis, then the plasma Hsp&@els in these two groups are
compared. The plasma HspOevels in cancer patients with metastasis areifggntly
elevated compared with that in patients withoutasetsis.

Figure 7: Quantitative measurement of plasma Hsp@¥el in the patients with
inflammation (pneumonia and hepatitis), normal peand tumor patients using sandwich
ELISA:

A: To ensure that the elevated plasma Hgp@®el of cancer patients is tumor specific,
we compared the plasma Hsp9vel in pneumonia patients, normal people andotum
patients and found that the plasma Hsp8Vel in pneumonia patients ranges from 2 t010
ng/ml, indicating no significant changes comparéith that in normal people.

B: The plasma Hsp@0level in hepatitis patients (Hepatitis A and Bhgas from 2 t010
ng/ml, indicating no significant changes comparéith that in normal people.

Figure 8: The plasma Hsp®s secreted by tumor cells.

Figure 9: The secreted Hsp9By tumor cells is in a C-terminal truncated form.

Figure 10: The plasma Hsp®tacks the C-terminal four amino acid residues.

Figure 11: The plasma Hsp®® phosphorylated.

Figure 12: The Thr90 phosphorylated Hsp9@vel in the tumor patient plasma is
elevated.

Figure 13: In the plasma of tumor patient, the enoent of Thr90 phosphorylated
Hsp9 level is consistent with that of Hspd@vel.

Figure 14: Thr90 Phosphorylation of Hsjp96 a pre-requisite for Hsp@Gecretion.

Figure 15: PP5 dephosphorylates Thr90 phosphody/ldsp9@.

A: Purified PP5 and Thr90 phosphorylated Hsp9@T90-Hsp90) are incubated
together, and the released free phosphate grogyeistitatified. Peptide is a positive control.
The result shows PP5 can directly dephosphorylat80rphosphorylated Hsp&0

B: In the human breast cancer cell line MCF-7, expression of human PP5 results in
the inhibition of Hsp9@ Thro90 phosphorylation (0.55 of that in control gpd and RNA
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Mouse hybridoma cell line 5P210-Ag14 which produces monoclonal antibody E9 was deposited at
China General Microbiological Culture Collection Center (CGMCC, Chinese Academy of Sciences
Institute of Microbiology, Datun Road, Chaoyang District, Beijing) on February 24, 2009 with the
Deposition No. CGMCC No0.2903. Mouse hybridoma cell line 5P2/0-Ag14 which produces

monoclonal antibody D10 was deposited at China General Microbiglogical Culture Collection Center
(COMCC. CHREIEREE ISy SIISIEREHS AR oF MR cHgy. Balliesse. Sindosedy hRiks

Beijing) on EﬁQ%Wrﬁﬂtigﬁqg.ngbmﬁeﬁ)?rpeémﬁ’@l 'EJR)@?MCC N0.2904. Detailed Description of the

Invention ~ Carcinogenesis is caused by changes of certain intracellular signal transduction
pathways, accofriganietit\P&aregdatepriteinasxptiessiafriap®dification and distribution. These

changes could be used tq monitor tumor development a[r&%ﬁ:r ression, and these proteins are named
2 tumor markers. A AL BSARNE 20 b SO IEE M oGy PR U R DR E £ R the
changes of e ppse Be-yRljalb@btihquantitatively. So many new tumor markers have been

found, providing more accurate and credible evidences for the tumor clinical diagnosis and prognosis.

This invention isShdpdbie huantkstbveagiofzncewqsibdime MGfor/mahierferenptasfrendegenaus boipared
to intracellu?égs 9(?a gthehamino acid sre ue%e of which is SEQ ID No.3, and the coding nucleic acid
sequence i (5‘%(')' I\?O.Ql}, %@ﬂgﬁéﬁao RARL AU deletion of 4 amino acids in the C terminus.
Accordingly, in @Q@épfﬁtmdﬁﬁ@fﬁ%h%ﬂﬂF*%Se%@ﬂég@é‘?ﬂwﬂﬁpggéréhéﬁéﬁgpéﬁ%g@@
plasma or serum which comprises or consists of the amino acid sequence of SEQ ID No.l. The term

"polypeptide of thigieeklionTheeebHelalivredB RS thxarrsHon Iadldheimyaaive abjitysaidhevhichor
comprises or consists of the amino acid sequence of SEQ ID No.l. Preferably, the term "polypeptide of
the inventiof Bsed herein refers to the polypeptide consisting of the amino acid sequence of SEQ ID

No.1 sequence.piyils aopiipRiIGHEIR BRfbddSRAGadAdessi @ Mbitise IRy atRAT WPtuFAGr R Msed

equally to refer to the free form of the protein Hsp90a present in the blood instead of intracellular or

cell surface HspBGalren2Bist agptieatidin, asi oy Bhdsmdeo wddrhilitdmeamesastasisnterchangeably.
The present invention also provides a polynucleotide encoding a polypeptide composing or consisting
of the amino acid sequence of SEQ ID No. 1. In a specific embodiment, the polynucleotide comprises

or consists pifhierRMBPARBIReHBENIRR FEQdibdiPeh.  The inventors also found that the
polypeptide of the invention is in a phosphorylated form in plasma in which one or more amino acid

residues in the diAhs@dibsidRBAceatolifg fTNdify GBI BT ICh NUCES dRetes RBa frtigaslpES was
e S S R P PEREE i
Academy of Sciences Institute of Microbiology, Datdoad, Chaoyang District, Beijing) on

February 24, 2009 with the Deposition No. CGMCC2903.
Mouse hybridoma cell line SP2/0-Ag14 which produnemoclonal antibody D10 was
deposited at China General Microbiological Cult@ellection Center (CGMCC, Chinese
Academy of Sciences Institute of Microbiology, Datdoad, Chaoyang District, Beijing) on

February 24, 2009 with the Deposition No. CGMCC2984.

Detailed Description of the Invention

Carcinogenesis is caused by changes of certairaceltular signal transduction
pathways, accompanied by changes of protein expresmodification and distribution.
These changes could be used to monitor tumor dewvednt and progression, and these
proteins are named as tumor markers. With the dpwednt of proteomics technology, it
becomes possible to monitor the changes of tunaiepme qualitatively or quantitatively. So
many new tumor markers have been found, providiogenaccurate and credible evidences

for the tumor clinical diagnosis and prognosis.
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The special form of plasma Hsp90a (C-terminal truncated and phosphorylated) has not been

described. Meanwhile, plasma Hsp90a also has never been reported to be related to tumor

development and progression. EP1457499A1 described the extracellular form of Hsp90a, and

suggested that the inhibitors of Hsp90a can be used to treat tumor metastasis, to detect tumor

invasiveness and ti%determine the g%ggggence of tumor inv?siveness on Hsp90a. However, the
i f

method described HSEPYFBYABJA I Qo ASEPYENYs QA OREIFBIUTNY iMAKE td-femiBrma
plasma Hsp98se i O FartdoHH ARk SiRFirSh SeiBecahihig Rigama4lneda sANARKNSEYSRQ ID

determine the degree and stage of malignancy, or to monitor the therapeutic response and prognosis
of cancer biNm8asunihththedelied ofutdpio0acil/0£2008¢0 16 49E Qipditetheh tthBitifieptawhthdas a
anti-cancer freatment targeting Hsp90a_could be determined through detecting Hsp90a and its related
factors in pé@iﬁ%orﬂ)&f @&?ﬁ‘ AR Bh PR So B YW independent tumor marker in cancer diagnosis

and prognosis. A’EJE@rHFHSF%QW &rerRREnthRIAAJIRIBRIBRVRIBE1S8AYER '}gﬂgﬁ%ﬁﬁ%@%@aﬁ%ﬁo

(with breast cancer, liver cancer, pancreatic cancer, lung cancer et al), and at the level of
Hsp90a in agrmarisptasrs Redser mohinblzpmpogepaticonsiptine @istiasisicithite goe nekanh HaQryD

d infl .l level of 90a. Therefqre, pl Hsp9 1
metker, g dar E (G0 ORUPBRAT0 A B GRS IR GBS OREESRA Gl i
another aspag,iheinyasHe WRlHeSmIfesexABindshsHiIRRB Ay e Qidhedel/Beryde Nde

invention. The kit of the invention contains an agent capable of specifically binding to the polypeptide

of the inverfitefeTaldkittbe tiherinvérmiypagiitpealisé tinderstmbed dvelein piains Hspo@adiyeeptide
ivention rCRATHIATHDG 13? AGIBot B oo dCh e UB0 T o e CAHle P e
subject. Thetkdholthi ipeamian siaHBpaprAderdeietamBdnaereegnany Ralieris YN eReEIkRsIS Of
tumor; to screen cancer in high-risk population; to
protein Hsp9@ present in the blood instead of intracellular ell surface Hsp3@ In this
application, term “polypeptide” and “protein” cae bsed interchangeably.

The present invention also provides a polynucleoéidcoding a polypeptide composing
or consisting of the amino acid sequence of SEQNtD1. In a specific embodiment, the
polynucleotide comprises or consists of the amirid sequence of SEQ ID No.2.

The inventors also found that the polypeptide @& itvention is in a phosphorylated
form in plasma in which one or more amino acid dess in the amino acid sequence
corresponding to SEQ ID No.1 selected from the groensisting of Thr90, Ser231, Ser263,
Tyr309 and a combination thereof are phosphorylateéceferably, the Thr90 in the
polypeptide of this invention is phosphorylated.

The special form of plasma HspQC-terminal truncated and phosphorylated) has not
been described. Meanwhile, plasma Hsp@lso has never been reported to be related to
tumor development and progression. EP1457499A1 ritbesc the extracellular form of
Hsp9@:, and suggested that the inhibitors of Hsp88n be used to treat tumor metastasis, to
detect tumor invasiveness and to determine thertigmee of tumor invasiveness on Hsp90
However, the method described in EP1457499A1 id tseletect cell surface Hsp80and it
failed to mention plasma Hsp®ONor did EP1457499A1 disclose or suggest thatnmdas
Hsp9@ can be used to determine the degree and stagealgdn@ncy, or to monitor the
therapeutic response and prognosis of cancer bysuriag the level of Hsp%0

WO/2008/070472 reported that the effects of tha-aarcer treatment targeting HspOO
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determine the prognosis of cancer patients; and to determine the efficacy of surgery, radiotherapy or
drug therapy and/or to determine whether or when a therapy should be ceased. As used herein, the
term "an agent capable of specifically binding to a polypeptide of the invention" refers to molecules
which can bind to the polypeptide of this invention with high-affinity. These agents also include

molecules whic nd intracellular cell surface Hs 90a. An agent ca of specificall
i to (RO PR BH 0 1B Sl A HAERRE 33 TS iy FRSihm & RASE o PHIOHAG ot

the preferregh gxaippiasdamabey ﬁ‘qé@ﬂ@ﬁ%rﬂ% @m&nﬁﬁﬂ@ RANEHRahr Qfé’é’ﬁlﬂﬁ&)ﬁi@ﬁwsf ragment,

such as scFv, Fab, Fab 'and F (ab’) 2. In a specific embodiment, the antibodies are monoclonal
antibody E9 or Oh@ whiehtigrs examined the blood samples from peatiundred tumor patients (with

breast cancer, liver cancer, pancreatic canceg tamcer et al), and found that the level of
Hsp9@ in plasma is correlated to tumor malignancy, patéirly metastasis; while the
inflammatory response does not influence plasmel lelvHsp9@.. Therefore, plasma Hsp&0
can serve as a tumor marker, which can be usdeeidiagnosis and prognosis of tumors and
metastasis.

Accordingly, in another aspect, the invention pdea a kit for examining the plasma
levels of the polypeptide of the invention. The dditthe invention contains an agent capable
of specifically binding to the polypeptide of thevention. The kit of the invention can be
used to detect the level of plasma Hsp90

The invention also relates to the use of an agapalde of specifically binding to the
polypeptide of the invention in manufacturing afiit detecting the level of plasma Hsp90
in a plasma sample of a subject. The kit of thesimidon can be used to determine the
presence, malignancy and metastasis of tumor; eesccancer in high-risk population; to
determine the prognosis of cancer patients; andldtermine the efficacy of surgery,
radiotherapy or drug therapy and/or to determinetivr or when a therapy should be ceased.

As used herein, the term “an agent capable of Spaity binding to a polypeptide of the
invention” refers to molecules which can bind te tholypeptide of this invention with
high-affinity. These agents also include moleculdsich can bind intracellular and cell
surface Hsp9®. An agent capable of specifically binding to theypeptide of the invention
can be proteins, especially Hsp9¢pecific antibodies. In the preferred examples,ahove
antibody is a monoclonal antibody or antigen bigdiragment, such as scFv, Fab, Fab 'and F
(ab’) 2. In a specific embodiment, the antibodresraonoclonal antibody E9 or D10 which is
produced by the cell line with deposition numbeC@&MCC No. 2903 or 2904, respectively.

Monoclonal antibodies are obtained by screening ¢bfs which can secret the
antibodies and then culturing the cells in vitrbeTmethod is well known by a skilled person
in this field (Kohler G & Milstein C. (1975) Natur@56, 495-7). The process for preparing an
Hsp9@i-specific monoclonal antibody is as follows: foetfirst immunization, recombinant
human Hsp9%® (rhHsp9@, 100 pg) with Freund's complete adjuvant was injected
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produced by the cell line with deposition number of CGMCC No. 2903 or 2904, respectively.
Monoclonal antibodies are obtained by screening the cells which can secret the antibodies and then
culturing the cells in vitro. The method is well known by a skilled person in this field (Kohler G &
Milstein C. (1975) Nature. 256, 495-7). The process for preparing an Hsp90a-specific monoclonal

antibody is as follows: for the first immunization, recomhinant human Hsp90a (rhHsp90a, 100 Rg) wjth
Freund's cRBAALRRNBN W IOEREH 0L BMEoTLRF o TR o SR B B R e AU PORRP

weeks laternﬁa@b@@%gfirﬁ@&gaw@%mmd}g{rwmqﬂ%ﬂhﬁ@ Rﬁdﬁ%@@ﬁ@]ﬁ\?&?ﬁﬂﬂ'@tﬁeird

adjuvant; the third immunization was administered by i.p. injection after 3 weeks with same dose (5 to
7 days laterine ihoxati dte s saestedt exfdr v otheinBolawien (B 00cek $hivtp Sdanwadoadninistef edbfys

rybrdoma ST ATSEI0) todEriE A Ee: CRR S AT AT oP e g TRTEH b

cells were lymiashadeiedrimOminaiBlotRNthEkheftBIRAPHHeNEs HEGY 1atkleiieanctans by ised

select cell lines that can secrete specific Hsp90a antibodies. According to the invention, the
antibodies wgét fybtidoprepaRAIORAT (KR 24D {petifieil b ©HE8HD s dHprefiorabbreetisp90a

fllowing ariE P TEGES 212 BROE PO o0 SaHDEm Sl BIoP, A0 S e EchaBhdfor
thereof. In gyprefiefradeaveptimnNfouIBeCiRT dRES that BeErEIc et HispbaRtsbifidisp90a with
phosphorylated Thr90.

According to the invention, the antibodies used tioe preparation of the kit can
specifically bind to Hsp3Q and preferably to Hsp@0in plasma. In one embodiment, the
antibodies specifically bind to Hsp®0n which one or more following amino acid residues
are phosphorylated: Thr90, Ser231, Ser263, Tyr308 the combination thereof.In a
preferred embodiment, antibodies described heram specifically bind to Hsp@0with
phosphorylated Thr90.

The invention also provides a method for detectimegplasma level of the polypeptide of
the invention. The level of plasma Hsp90an be detected by any suitable methods. The
methods described herein include both direct adotanot means for detecting the polypeptide
of the invention which can be used for the diaghaditumor development, malignancy and
metastasis.

Direct measurements include methods of detectirg dbscribed polypeptide of the
invention using an agent capable of specificallgdiig to said polypeptide, for example
using specific antibodies of the polypeptides by blotting or ELISA.

The concentration of Hsp8Gan also be indirectly determined by detectingativity
of Hsp9@.. An example is the assay of thermal induced deatitum of luciferase, which can
be used to detect the chaperone activity of Hef96hnson et al. (2000) Biol. Chem., 275,
32499-32507).

Preferably, the level of plasma Hsp96an be detected by ELISA or Western blotting,
comprising the steps as follows:

a) collecting the whole blood of a subject, such aarzcer patient, and obtaining plasma

or serum by centrifugation;

b) using ELISA or Western blotting to detect the Hap%evel of plasma or serum

12



The invention also provides a method for detecting the plasma level of the polypeptide of the invention.
The level of plasma Hsp90a can be detected by any suitable methods. The methods described herein
include both direct and indirect means for detecting the polypeptide of the invention which can be used
for the diagnosis of tumor development malignancy and metastasis. Direct measurements include

methods of detecting the describe de of the invention using an entc able of s eC|f|caIIy
binding to said polf LA 167 B R ARy S HASGERES T RIdE b Yoeliam the

blotting or ELISA. né@&%@@rﬁ@“%&fd@ﬁgasﬁﬁﬁb%%f badeste i) ﬁﬁth%Pé’ [deisetnastife

activity of Hsp90a. An example is the assay of thermal induced denaturation of luciferase, which can

be used to detect thesitiepaanicchctivity aptidspigapgRiutnading etraHEREI0CE BialioDretandard curve;
32499-32507). Preferably, the level of plasma Hsp90a can be detected by ELISA or Western
blotting, comprisingtife steps as follows: a) collecting the whole blood of a subject, such as a cancer

patient, and obigjningt AR BUTPH RSRITAEI A BlaiRnecELABAHR IMRTISr PR AB g ect

the Hsp90a level of plasma or serum obtained from the step a) in which plasma sample of healthy
people is used as thechéozitizy coatesmanioigp lbemdiaginosis  op (rairesieffitacyalif taeatmerntJos tked
as the positive control, and optionally generating an Hsp90a concentration standard curve; and c)
determining the turﬁ'dp hgnancy and stage according to the level of plasma Hsp90a, and thereby

determining the iagfgsis)Pre@nesisriteHiEACY0f EgaempBt isdhe SR methods based on
antigen-antibody reactions and methods based oer gifinciples directly or indirectly
reflecting the concentrations of Hsp9QOfor example, methods for determining the
concentration of Hsp®0by detecting the activity of HspQ0

Standard Hsp90 sample used for generating the standard curve LoSA can be
purified from the plasma of cancer patients and e&so be obtained by recombinant
techniques. Standard HspO8ample can be the full length Hsp9@s fragments, and other
recombinant proteins or conjugates containing thguence of the Hspf0"the standard
curve of Hsp9@ concentration” refers to the correlation curvensstn Hsp9@ concentration
and absorbance values detected in the ELISA udismgdard Hsp9® samples. "Standard
Hsp9@ sample" refers to the plasma Hsp9protein, recombinant Hsp&Oprotein, the
fragments or derivatives thereof with a purity bbae 95%.

"Determining the malignancy of tumor” refers to nmak a judgment of tumor
malignancy by examining the Hspf@oncentration in the plasma samples of patients an
comparing this value with negative and positivetoas.

Both sandwich and competitive ELISA can be usedidtect the level of Hsp@0in
plasma. The competitive ELISA with higher sensitivs preferred.

Generally, Sandwich ELISA includes the steps ofinanobilizing a specific antibody
onto a solid support, and removing the unboundbadtes and impurities by one or more
washing steps; b) adding samples to be testedrenudbating for a period of time, allowing
the antigen in the samples to bind to the immoddiantibody and form an antigen-antibody
immune complex on the solid support, and then rengpthe unbound substances; c¢) adding
an enzyme-conjugated-antibody which can bind toahigen in the solid phase immune
complexes, and then removing the unbound enzymgrgated-antibody by thorough washes
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In step b), other methods can also be used, such as other methods based on antigen-antibody
reactions and methods based on other principles directly or indirectly reflecting the concentrations of
Hsp90a, for example, methods for determining the concentration of Hsp90a by detecting the activity of
Hsp90a. Standard Hsp90a sample used for generating the standard curve of ELISA can be purified

from the plasma of cancer patients and can also be obtained by recombinant techniques. Standar
i L v e s T A e i

conjugates conEHIRg {heneanRg Bf Wifiish 8% thesaiaRdh ddiRE QIddaRIOARANKEARAHEBY or

refers to the correlation curve between Hsp90a concentration and absorbance values detected in‘the
ELISA usinguaatitatrdespo@ansaing dbe" Staoidsiro fHsp@Emncting 0 thiecotortheaglazma Hsp90a

Detemmining the FRENAN G0 SPRTHNP hSE BN o SR SeO YRR SRR B aiaNmg
the HSngWB%@EﬁH%B{R@? RIRFNASHAYPIAS @Il i @%%mﬁﬁﬂf& s CalyPIwito BRoRiEed

and positive controls.  Both sandwich and competitive E can be used to detect the level of
Hsp90a in pladnaa CEN@icoarpetitiNeo 1682y mizkchighgatemsitiigaik inafoatay foGenetdly, Baadanch

ELISA includes the st f: )i bilizi ific antibod t lid t moving.th
cnbound a HESRRSANG L o LR Do AP FAGATH CApHATTY B (b ke
incubating T R iAE QRGN BRRIPEREL ORBRITSH R TP 8 AetiRey

and form an antigen-antibody immune complex on the solid support, and then removing the unbound

substancesagjigeiinytha samypiewinpagapetieanitbdie whizyaeeiediadigendamigedine inereidized
phase immune complexes, and then removing the unbound en e-conjugated-antibody by thoroygh
ashes (1A O UHD Sy RN bRt B sty TR B EaD iR S oomaized
correlated tgrifiBRPMNRS aedaastybRIepEshiraNdIdh redgBdsHBIR andiAdatifataelyae-labeled

quantitatively determining the amount of antigen according to the color reaction. Generally,
competitivedPLigEM)ncluaddingeitbpEdE Angnakbainyiggtasyplsife aatipdgr@ach koRl Jhepvalumef

hing th . b) addi i f th le to b d '
enoyme con R ANeHE o HEL St 18- GRoU R e 6 e G e ool
antigen in theneamplesdbats NEMMEnEDI0ateshaglasnivilHaingaiwiBe Rpfid s ecamsiopayiméthagie

competition. If there is antigen in the sample, the antigen in the sample will compete with the
enzyme-labaiéi@ensitenIamrla aaniagifsobilized antibody, and the amount of the

enzyme-iabelechaatgen nave Jo e [Rpblized abrdy wil hadeprased Ao & gnlidl oo

reference tube only Contains the enzyme-labeled aritigen); c g substrate an taining 't

absorbancespattisderneasiither fhmvatisiddeanafsapeubaibhigbsaionad hawstitioransestrong

between the reference tube and the sample tube represents the amount of antigens in the sample.
The lighter tHBABEH CRDGHIAFore/ iR JeR Leie Gnpha topthigous S Birivaeioral| salikqbewithigh

e LSRR T oA PR g, e otz s

mouse monoclofjatgnitleditlyevith IBghispesiicithel BAEBdYIe ARtHIbLHES S NiddiiahtibaiRss dganriian.
plasma Hsp9®, which should have strong binding capacities agth Bpecificity to both the
competitive substance and Hsp90

If competitive ELISA is used, the competitive su#mate can be a labeled plasma Hgp90
standard protein. And the label does not interfé@th the binding of HspQ® standard protein
to its antibody.

If Western blotting method is used, the first aotiip used is a specific antibody against
plasma Hsp9® the secondary antibody can be conjugated witlsdradish peroxidase, or
alkaline phosphotase; the substrate can be DABuordscent substrate. The fluorescence
substrate with high sensitivity is preferred.

The sensitivity of above methods should be 10 ngimhore sensitive.

The antibody specific for plasma Hsp90sed in this present invention can be a whole
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If competitive ELISA is used, the antibodies should be the specific antibodies against plasma Hsp90a,
which should have strong binding capacities and high specificity to both the competitive substance and
Hsp90a. If competitive ELISA is used, the competitive substance can be a labeled plasma Hsp90a
standard protein. And the label does not interfere with the binding of Hsp90a standard protein to its
antibody. If \%es ern blotting method is used, the first antibody used is a specific antibody against

plasma HsfBHARY 98 LS EAMMEIHB SV i MBIMGSugated with horseradish peroxidase, or alkaline
phosphotase; theRUbgHRE£a8 R AS HVBIRIGSCERRSHRY S BIPreRrENGR eHRSIERIsaNIE Bigh

sensitivity is preferred. The sensitivity of above methods should be 10 ng/ml or more sensitive. The
antibody spejpéfiiffonllylabmdisp00&sead iwiteiepretentageatsiondaddesamalhstoeuibedgompesin
fragments and derivatives. .T$e.antibodies of this invention can also be replaced by other agents
capable of Qﬁé’&ﬁ@ﬁl@'\fﬁhﬁib 6"1¥31¥68; wherein the agents include small molecule compounds,

peptides and theth deidApettve pRBFANASHEERRlaaRRDRHIRANS SAANEERARERIAINS 43BtRE ARBRIRH bY

biotin and various fluorescent labeling reagents. Biotin is preferred. The cancers which can be
detected byfither&sicentratieldesadestsirBioknny@métariediude, but are not limited to, lung cancer,

el e e e e g e L
Ieukemia, MAEYRNIINE AROAE: Fﬁ%‘ifé)cﬂnﬁ}),rﬁﬂfﬁ AR, qm&@@%ﬁﬂ@%ﬁd&gﬁ,ﬁ@ﬁﬁ&éal cancer,
malignancy" refers to whether the tumor is benign, malignant, or metastatic.
osteosarcoma, pancreatic cancer, lymphoma, colacecabreast cancer, prostate cancer, oral
cancer, nasopharyngeal cancer, cervical cancekeraia, malignant melanoma, sarcoma,
renal cancer, cholangiocarcinoma. "Tumor and itsgmancy” refers to whether the tumor is
benign, malignant, or metastatic.

The inventors demonstrated that, the plasma Hs[E@lI in non-cancer human is 2-50
ng/ml, most in the range of 2-10 ng/ml. The levepblasma Hsp9® in patients diagnosed
with cancer is higher than the normal level, whiie plasma Hsp@0level in the patients
having cancer metastasis is higher than 50 ng/mostijnhigher than 200 ng/ml. This makes
the plasma Hsp®0a new tumor marker, which would be helpful for thagnosis of cancer,
especially metastasis.

Thus, in one embodiment, the kit or method of thiention can be used to determine
the existence of tumor, especially malignant tunaod tumor metastasis. To this end, the kit
or method of this invention can be used to meathedisp90. level of plasma samples from
suspected tumor patients or suspected tumor meagiatients, and optionally compared
with normal controls, and then determine the pad#sitof patients with tumor or tumor
metastasis according to the Hsp98vel in the sample. The elevated Hsp®vel in plasma
suggests higher possibility that the patients hswiered from malignant tumor, and for
patients with known cancer, an elevated HsplgWel strongly suggests possibility of tumor
metastasis.

In another embodiment, the kit or method of theemtion can be used to screen
high-risk populations for tumors by detecting thedl of plasma Hsp90 To this end, the kit
or method of the invention can be used to detestptasma Hsp30level in samples from

high-risk populations, and optionally the detecledgel can be compared with normal
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The inventors demonstrated that, the plasma Hsp90a level in non-cancer human is 2-50 ng/ml, most in
the range of 2-10 ng/ml. The level of plasma Hsp90a in patients diagnosed with cancer is higher than
the normal level, while the plasma Hsp90a level in the patients having cancer metastasis is higher
than 50 ng/ml, mostly higher than 200 ng/ml. This makes the plasma Hsp90a a new tumor marker,
which would be helpful for the diagnosis, of cancer especialll%qmetas asis. Thus, in one embodiment,

the kit or mSHRSEPGH ARG HDERRPECEATLERISER RE dBR RARENE R AMdualiTRiB e paplgfion to
malignant tyaess, aRe BRI HAEE E9dNisaRd. dampleviaiatirsdbabiaibanritiarsand RigRed to

measure the Hsp90a level of plasma samples from suspected tumor patients or suspected tumor
metastasis pagsibifiyantl tbptipresdBncenabaredalghanirtnaitisivelskandnhien tetepaiptetie thisdieltity
of patients \gith tumor or tumor metastasis accgrdin to the Hsp90a level in t?e samﬁgle.r'rg)he elevate
Hsp90a levBP Badfigr QgL RiHer BBdss ilﬂSPg‘& f Rt RaDP S T8RS HPRQiIGRERN e

tumor, and fRgipRIiRNtMMER<EUNLRAGE! AMRjSYRES Odisved sHiPGIHOBRSEPaR Yk Ik
tumor metastasis. In another embodiment, thé kit or method of the invention can be used to screen
high-risk pdjoutaiois|foe npeosdsyeadetecting. therexanpls agaimm iy ohrariciie paidistiedihepatitis
method of the invenHo ca%?§§é$§ to detect the plasma Hsp90a level in samples from high-risk
populations; afm% [ Irl? 2 ted level can be compared with normal controls, and then one can
determine the passibtihe éﬁ\b’ﬁﬂ}ﬁ‘f’éﬁﬂ ‘M'{@“Riﬁh@( %BWBﬂ%ﬁ%H”&ﬁh%é%@w te ﬁ&%éﬁé‘lehﬁ)é
the sample. Elevated Hsp90a level indicates the higher possibility of the presence of a malignant

tumor. It is WesIgRASIeroforanegicoplie sty tlele tibvg tihe destelammdiftd sphitin thisk endupiae kit or
depending on the ty f cancer.io be screened, indivjdual factors such as age,.family history, lifestyle,
ork o R TRE IS ST 5 s R oSt eI o L A A T ging
chronic hepgditised patharatiivl omie i RidRe iaktetid Genal aketpaAIABRRRMRS N kit 96 1 Bthe’

of the invention can be used to predict the prognosis of cancer patients by detecting the level of
plasma Hsp®esiors lexcimaf plesiiaHspb@idhng padenveandritem oreucad deitsratialibgnasiaof

Hsp90a levgl in a sample from a cancer patient, |and|?5?£i aa%ttle detected IFveI an be com ared f
with normal SIS AL Te e U oo T Ve L BB iRe MR deaelRe iR Slilgance o
determine thPIQPPaiRighine/enoee! RAtiRIHiACEOsSn B HidE e ey RIARa D (lapBBarsHiogiRssis.

The maintenance of Hsp90a in a high level or a further increase of Hsp90a level may relate to the poor
prognosis. Therefore, the slimicians can e alated (o RrevaE enoeselyipenstivatione Baigatiand
and if necessary, chan)?e I[]he current treatm?nt. In a[mother embodiment, the kit or method of the

b :

invention can be used Yo detedr t hee&ggr%rglé\elgfr&e Inlsp90a, which is thus used to determine whether

the treatment sughaafotherseraBodireifthed kit BrchRISHeoRIN @NEBN CeAP e NISS edfefiteet The
this end, the kit or method of this invention can be used to detect the plasma Hsp90a level in a sample

from a candéppaneltyahafdpapiainyhieh dét_&iﬂédlé@@lt@aﬁﬂi@fﬁﬂﬁﬁ)wﬁﬁtl_ﬂﬁﬂhthﬁmwhﬁ@Iﬁ%ﬂ*’t‘ﬁe
previous levgie gt PlespahisRI0R o the Rk And el 2ae SRNJEIRINS WHSHIETdRE SHORW or

. Surg
radiotherapy oF ¢hémotherapy e cancer patlentis € and/or whethier or when reatment

should be cersrEd of\thRyIaVCsitibedoartiseaibudl tanderstisbshat, Hkp il It pihel kaavpletdront a

markers or screening and diagnostic methods based on such tumor markers, the method of the

invention fofRREEFARISHLEMRNGrOPEREalY Hhetdsiasisdrempldensaderseaag e Re/anak ¢upuYa pr dhe
plasma sa j ilia i I ur rdi IS, arally,

results obtg%’gé%flgel%;/%?eé \r% e%@d%%%ﬁlg véu?lﬂiénngp%élgegr%regﬂ%ft%ugﬁ 0?21 r?tgfggr)ri rtcljee %?ﬁ‘i@%. r?‘fﬁ%ﬁefeftrto
directly makg@jeimadicdedtagmantndratitae aapybigriite schisativnfranedeadlignantiomanethehesher
there is metastasis, nor can it be directly used to determine the histological origin and pathological

feature of tYPRAGAARAIARH ShOHEiRSsCRF$Pimber of metastasis. Therefore, the establishment of
a clinical diagnogis still.dens - € ipical ing,t [ 51 pa i

examination as \?‘vg%&s{)ﬁh%ﬁ?gﬁ%ﬁ%ﬁ ﬁ%ﬁ’ﬁﬁ%ﬂ o%ﬁétsm 3\% Ié%lc%%;ﬁ@ %ﬁr%ﬂse om e% ?n@%rggéso?rthe
invention isgorpeonide alichidiE griastitoneth oy esesyd erswilh fmmieeas|diionakinfodnaftine favémdber
reference. Nonetheless, as demonstrated herein, the level of plasma Hsp90a will provide useful

information fRJr HRRIHAINING the HHesanse Anmtaripeiastambr faminaniber ipehsfakisP@kevise,

the method ' To]ak - ' nOSisS.e ' HC eff]
evaluation A%;ﬁgogg@\ﬁﬁ%s%ﬁw&magtﬁﬁ%#%n|ch %}?gc%ﬁgér?g%%ﬁﬁe%%arc e(r%);é.ﬁg %%q%l%égl tors
further demibresteelstiobt dveabizpBatis plasnoal iscfabeiaddpdusacreatistandfisieliffdoe rarfeoskiliet
within the tumor cells. Therefore, it is assumed that the tumor development and metastasis may be

suppressed'b)m_ﬁhﬂfittiﬁ% ﬁi_ée%bfré‘%%eqﬁﬂsjﬂg@ﬁqm{)epi_HQH{B?‘H%@Wa§ o%m%tliétéb‘%?fiﬁgngegé_ a
tumor metaﬁ’iﬁﬁgﬁeﬁlﬂ HSINgr O anRS!" ﬁ&@'@ﬂ%’e?%ﬁ‘ﬁ%@&ﬁfﬂ%‘é%ﬁﬁ@&ﬂ SRR e e

of Hsp90a can be used as a new target for screening new anticancer drugs.
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In another aspect, the invention relates to the use of an inhibitor of the polypeptide of the invention in
preparation of a pharmaceutical composition for the prevention or treatment of tumor metastasis.
According to one embodiment of this invention, the aforementioned inhibitor is a specific antibody of
Hsp90a. Preferably, the antibody is a humanized antibody or a fragment thereof. In one embodiment,
these antibgl?ies S _ecilficaIIY bind to ehphos_phor lated form of Hsp90a which contains one or more

phosphorylYSIPIAAIRA QLIET-RH BETRARGISAIiFicAlitia Qb IRRIARL AHIBRE LIS S @B RigTPer of
selected fromeiaggEIsIPToIIEIRIRY PleTEERh IRMAaht of AR NGRR3R iR Gephination therrRiuls Bt
preferred embodiment, the antibody can bind to Hsp90a which iS phosphorylated at Thr90. In one
specific embiiaiitae mabangrigisbayoiseVeiis E@inodpicahetaibproal veel | bystiieec gidimeas pefsitiaical

der CGMCC No. 2903 or 2904, tively. As demonstrated herein, these antibod N
comptetely MTRBIOUIE A Sk (RAACALRSS bR el ot T o IR g

metastasis {4t UB L0 rE¥atRerEdingl. 18GRthgH dtipRioHHRIRYENIRN RlsMEslaieRle k.
antibody that specifically binds to the polypeptide of the invention, and in particular the Hsp90a in

plasma. In &spetifidasnbadintgimansteaitboieisiv A E 9leve iofuymichise PPodiiteprbyidee vekfline

deposited CGMCC No. 2903 or 2904, tively. Preferably, the antibody is a humanized
antioody or BICHRRUER e SH UM RGP aTcE P HOHIm &R SHE . (bt P RE LA

binds to a phRapiiesylaked fﬁé‘i‘h@(ﬁé"%ﬁ?ﬂ?emm@rﬁ@ﬁafﬁﬁ AR S BANS §i§t%‘@/é!mi'ﬁ6r§‘,0i§nd
residues selected from the group consisting of Thr90, Ser231, Ser263, Tyr309 and a combination

thereof. In dherppsfeticafioasydivainatioe eanlsdey spddEulinfonatonHoriiical pragjlansglated at
Thr90. Preferabl # he antibody inhibits tumor growth, especially metastasis. This invention also related
toa conjugé?é% r#ﬁ irﬁng the antibody and a diagnosis or treatment moiety. For example, the

diagnosis mOietWﬁeﬂrfUéHﬁi?BQ[ﬁtWéWB%Fﬁ@ﬁé@ﬁf@éﬂhmqm%mm@%%ﬂﬂﬁeﬂg@muer"'@eIIs
inventor also found the amount of Hsp90a secreted by tumor cells Is related to the level of Protein

phosphatas8 (BP&ffetenineaenbainviighiihantien ee cltBreFaipodalisifoRssunrERSteabiessibtmor
level is high, In malignant tumor, secreted Hsp90a is high but expression level is low. Therefore,
the level of LELARIT ERb UM e ey T ol R aHE BITOTEE SeRE R T B HiLRing
the expressipasiee! ThRPwAR ajbsHdirsiee SeM RIenibissr0Ss A teariSOiRbHE avipieNtied seseeind

Hsp90a. The inventors also found that the secretion of Hsp90a can be inhibited by intracellular PPS.
Over-expredsidposlyaagainst pleissoldepRErsdaig, HPS seeneties! ehhl sfeaHBpIgReseatefioRew

while a deC{gasegn the e>épression IeveL'l of PPS will result in an increase in Hsp90a secretion. So by

over expres&Wge %?ﬂgpgwgs%ecvrve ton-Caly %re%lf%ited and the tumor progression and metastasis

may be inhibitednBagrH« hopeexprEmehtivn fRuae st eeanaxnrenbitst of BRSNS of the
migration of MCF-7 breast cancer cells. So PPS can be a new therapeutic target for tumor treatment.

AccordinglyNveataRHBrRISpecatian dv mitHPRAALES AATHEE for iMauMiayaHas: AfEsRiEmRRs dind
metastasis, c%rgpri in§5§ %Egp of inhibiting the phosphorylation of Hsp90a within tumor cells. In one
S| !

embodimenttJ fis Me é‘comprises a step of inhibiting Thr90 phosphorylation of Hsp90a in tumor

cells. In one spesiipafiipdinent this BiriineentosTPESSiAVGIANOPR, OtRireXINRSTINGE Mitisicrasd a
molecule encoding PPS in tumor cells. Preferably, the over-expression of PPS is achieved by the

means of gEREGHIERIIERAY 1B SheP@M FoafriaktythienatiRrAYompriteanizasl il assaris a
nucleic ac'ql'ﬁ@%%‘f.ullﬁ ]O%e embodiment, these antibodies gpaliif bind to a phosphorylated form of

Hsp9@ which contains one or more phosphorylated amind eesidues in the amino acid
sequence corresponding to SEQ ID No.1 selected fihengroup consisting of Thr90, Ser231,
Ser263, Tyr309 and a combination thereof. In agoretl embodiment, the antibody can bind
to Hsp9@ which is phosphorylated at Thr90. In one speaidicbodiment, the antibody is
MADb E9 or D10 which is produced by the cell linepdsited under CGMCC No. 2903 or
2904, respectively. As demonstrated herein, thesbaies can completely inhibit the lymph
node metastasis of tumors in mouse model and ¢aitithe lung metastasis to an extent up
to 56%.

Accordingly, in another aspect, this invention aislates to an antibody that specifically
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encoding PPS having an amino acid sequence of SEQ ID No.5. In one specific embodiment, the
nucleic acid molecule comprises the nucleotide sequence of SEQ ID No.6. This invention also relates
to the use of a vector carrying a polynucleotide encoding PPS operably linked to a promoter in
preparation of a medicament for inhibiting the phosphorylation of Hsp90a in tumor cells by
over-expressing PPS in tumor cells. The medicament can be used to inhibit tumor invasiveness and
metastasis.%'”iag ié‘%ﬁ?@rﬂ XRERY R Ridfs MeAbae ’a%gmwa tPedriserAl RS MAwM B REGE Dy
using plasmaispRfaf! HRelarBBISSISHALARY- HMoT drigndRmbc Ay HIotHENEer iRePlisiBaited
Hsp90a binding proteins, small peptides, and small compounds as well as inhibitors which can
suppress thenaletiviBCai plasiMa. HRHIB a0rEx 804 | ¢'s ettty 1 : Piiiscatiectionibodypie paratiomaoized
mouse plasma samples, and the detection of plasma Hsp90a,  Balb/c. mice with average body wejght
of 20 gram AURPRLER S ABLRR VIR Re, SRCIRERA e AR AP RECH RoByRUT Rk e e ibody

randomizedsguigipchiftoNALTRIINS: BHESSRERIRE MisenOT? X PRETBRAIIN OLBNIEFR infrI ey
106 H22 (CCTCC ID: GDC091) cells, while the mice in control group were not inoculated. When the

diameter ofthaspheathied sroit® aoid(absuies dzejeltetb ditmgHicyl ecesistng efeltodih \Benphix.
Anticoagulant added and hemolysis was prevented. If hemolysis ogcurred, the blood would be
rocollocted SHEBlool AR AIA RIS, T2 PR cB0BPI L R et Aoy
saved. The sHBeHiehAY Mafi8ab1she aetRISsHRAYMMMesteT IOt HsIRLI R aRBIAHbTIPAS
Hsp90a pAi)ﬁileiak;vagg)n). BCA metf?c?t?ngierce) Was){]?s(ed to determine the tota)IRamount Iof proteins in

samples, wHIBhOs gsQveth tiesperiabamejasiasimtd it dficetiEsailoiesie @ eenjHpathe asapisngHoen
in Fig. 1. Com arigl( to cg?ntrol mice, the(?ﬁ
O,

: Iatsm Hsp90a was elevated in tumoy. bearin _mice. Example
2: The colle? d%rrl pgraqulq%?%?as A SHBRIY FRGHSr BE) ﬁiettgﬁd({lﬂﬂﬂpﬁgtlgﬁ%?tgngt
detection ofjplge/pRISPRBRe thEedandRfmeranriPaciiemasieirceadgatients were collected and
delivered to lab within 24 hours at 4C. If hemolysis occurred, the samples should be recollected. The
samples The inventor also found the amount of Hsp®@creted by tumor cells is related to the
level of Protein phosphatase 5 (PP5) in tumor cill®enign tumor, secreted HspO® low
but PP5 expression level is high. In malignant tynsecreted Hsp®0is high but PP5
expression level is low. Therefore, the level afreged Hsp9@ is negatively interrelated with
the level of PP5. As a result, by detecting theresgion level of PP5 in a tumor tissue
sample, it is possible to predict the amount ofeted Hsp9@.
The inventors also found that the secretion of Bap&an be inhibited by intracellular
PP5. Over-expression of a nucleic acid moleculeding PP5 in the cell can inhibit Hspf0
secretion, while a decrease in the expression Ev@P5 will result in an increase in Hsp90
secretion. So by over expressing PP5, HapS€cretion can be inhibited and the tumor
progression and metastasis may be inhibited. Basedur experiment, we found that over
expression of PP5 inhibits the migration of MCF¥édst cancer cells. So PP5 can be a new
therapeutic target for tumor treatment.

Accordingly, in a further aspect, this inventioroyides a method for inhibiting tumor
invasiveness and metastasis, comprising a stephdjiiing the phosphorylation of Hsp®0
within tumor cells. In one embodiment, this metrmamprises a step of inhibiting Thr90
phosphorylation of Hsp®0 in tumor cells. In one specific embodiment, thisthod
comprises a step of over-expressing a nucleic ambtecule encoding PP5 in tumor cells.

Preferably, the over-expression of PP5 is achidyethe means of gene introduction. In one

embodiment, this method comprises a step of overessing a nucleic acid molecule
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were centrifuged at 4C, 60009 twice and supernatant was saved. The amount of Hsp90a was
determined by Western blotting. If the samples could not be examined immediately, the samples
should be stored at -80C. By comparing the results with clinical diagnosis, the correlation between
Hsp90a and tumor malignancy was confirmed. The protocol for Western blotting: the plasma

samples wereeraéﬁed 1:1 with loading buffer. 1-2 pl sample is Joaded for SDS-PAGE, Primary antibody

is the one WHIEATHH E&e@iﬂ@é{lfgﬂré‘ébam{éop?&é‘i‘n%eﬂBBSBS(P&%K@@PJ&‘-@E& FPRAUG&HbAGUMent,
secondary ghibRrYdiR 3RA ANbEalRNESRMSEBIHAAIRIEIREh CRUSE RASEN ATH BN GHS ABIRGHR)-
As the result shows in Fig.2, the amount of Hsp90a in liver cancer patients is 10-fold higher than that
of normal patssle€lajes/hildhieis stevhtedasyo? -falayimpenjyrigatataratoding RyXierparpdiydipkee icsa

d with that of | le. le 3: P tion of rabbit pAb and Ab inst
Fapb0n. . PVERL S HESRMERUAD Ot Sh R AR Ak Rty RS Geh By ALpBoal Nepeth ™
Hp90a-Sall R AGROS GRACTTARTETARE TS THRGATAS (SEQIRNAEL AN bEIRMSRHERY

ACATGCATGCATGCCTGAGGAAACCCAGACC (SEQ ID No0.9). Primers were synthesized by
Invitrogen. RfonONAVpsiyenassesNESRotarsused to amplify Hsp90a from human liver cDNA library

Strat . Sphl.and Sall (NE d to digest th ified PCR products and 80OL
vector (Giagen) HRAMELBR RS LR, e TR eme O e SRR e
cells (Transgany pramRliisgiancsvalaaianed hs yahdaiadmiasmidlsguereluBBehBaNFiREnad into

BL21DE3 cells (Transgen) for expression. The recombinant Hsp90a proteins were purified by
ion-exchangéashrantap8eapngise pIPteins. sl peiiiglas, rasthtmiaticomegkam el i, iphibig)rs
collecting 19 ms/ml elution peak. Recombinant hum 90a with a purity higher than 95% was
used to imrHﬂHéqa%"qu[ ?HQI%P rfe%%ﬂ’&ﬁ%%'ﬁ%@%ﬂéﬁ ubcutaneous multi-point injection with a
total amount of 100 pg. Two weeks later, the secondary immunization was conducted according to the
same method, except that the amount of Hsp90a injection was reduced to 50 pg. Boost injections were
conducted &@yPIegeek after the secondary immunization for twice. The titer of antibody in serum was
determined 7-10 d aﬂ.%r each bpost immunization. Eight days after the last immunjzatiqn, serum
s collocte AN Bcked BF- 0L CAR EnHIZRI) ELER A EigBR e e Ll
the antibody|iemdhespemm. Purified rabbit pAb was named as S2.  BALB/C mice were immunized
by recombinant human Hsp90a. Primary immunization: 100 pg antigen and Freund's complete
adjuvant was injeatef doieal wiibciarRarIS9duNRIB Rt of 28 WesridhasrdritemoR ey cdtdluiver3
weeks later with Freun(%s inc lete adjuvant usipg.the same dose and i.p, injection. The thir
munizacoR B O REBE BARUU R eI 00, M, DRSS 080
collected fopiest. afies miceayspxpRiaaenegruGs kveiaiahotAlsRsr i eI W as CTEstE 4D PGER3be hoost
immunization. 3 days later, spleen cells were collected and fused with SP2/0-Ag14(SP2/0) hybridomas
(ATCC: CReellsg whia theayiGee th feOHEOS GERWMY arRmnedniatrsh Wikaisdaaodtarmeatee of tumor
hybridomas, Western %I tting and SA W e for(in ntific iog‘. ﬁi lly, EQ and D10, whic
secrete sperc(:alﬁg%a%ﬁib% §“§g§in‘éﬂ4§%b gt v(\%gsreeLcjjc%‘t}/t(g |heb Oa%natlzl %Vagrie a%qﬁoéhé}ngo%BvaeﬁéP 4
on Februarnidcdf§Aant niie cadddd andshenesl ysis airinine Veatdgrmofys R asst(rt8d Athehpigodn
Fig.3, E9 and D10, with the titers of 500,000, can be used for the detection of plasma Hsp90a. Indirect

ELISA: the PRORE tReRBackRth rEBerineshsATREN WA SeIpikRtHE cuite RPAHONOF 1Wigey/Adat

125600, 1 0B E E S ST S ABbAAC o st s St B PR ding
Then the serappammiRtibohn GRRBAPAHNCAsE asithPASCANigaY (WidydHR R 4suisbaammtifiiom the

Zhongshanjingiao), was added and incubated for 1 hour at room temperature. 0-phenylendiamine was
added as tHe'@UFRaH R ARREIPaNEE SADRIES ORI eNeldErdae loading amounts of different

samples were equal. The result is shown in Figdmgared to control mice, the plasma

Hsp9@ was elevated in tumor bearing mice.

Example 2: The collection and preparation of plasaraples from normal people and tumor
patients, and the detection of plasma Hsp90
The blood of normal people and cancer patients wetlected and delivered to lab

within 24 hours at €. If hemolysis occurred, the samples should bellested. The samples
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Example 4: Measurement of the concentration of Hsp90a by E9, S2 sandwich ELISA In the method

of sandwich ELISA to test the concentration of plasma Hsp90a, two antibodies from distinct species

were used. S2 with high binding capacity (the preparation of S2 was described in example 3) was

used as the coating antibody and E9 (the preparation of E9 was described in example 3) with high

binding specificity was used as the detecting}%n%%ty)@c% There is no cross reacttilon between these two
: |

antibodies. WREEHEMBHRERL 5L 4a BROI9FY, RN VRS TANEL nERR APERFHR RS is 5
ng/ml. ExargeigpihBe 44)/'effeAnbbaR7yateR RampieRlasms: he XisriitstofRiaematEisPIne

and determination of tumor malignancy (sandwich ELISA). The blood samples of healthy people,
cancer patisatspind isflarichdgostpatienas WA 8 vietivanealitnoldbatriesulismpiéhaclirdoaitdiagadsises. If

hemolysis occurrs, the blood should be re-collected, The samples were centrifuged at 4C, 60009 twice
a0 stpern SRR 1A G0N B PR 1 ST I98PE6K WES BERLIATSd by ELISA. The Samples

were aliquoted afibSIRIRER -RRCISORYBISHING CHRMBISSHTENasipRE e B GRMPRANG; ithe| BaRiig

with clinical diagnosis, the correlation between Hsp90a and tumor malignancy was confirmed. Two
different Hspgfber adtiBpdisample isddadeshridwiSh 51R8&ES Riiazacy st krsiibeplare andititutsed

ight at 4C. The plat blocked for 1 t37C. Th diluted by 1
b oS e e A Tt e
incubated gt 37 6afosRRRr & RANERY GRS BHHER YR (haeni aled XYBhGRR MiRgaEsed sothe

incubate for another 1 h. 0-phenylendiamine was added and absorbance at 0D490 nm was detected.
The resultsigeud shows isFig 5, tbeanmpumhefdiopddriver cancempatiesta isctidifofdshinhtrghaatth

containing the gradient concentratign of. standard Hsp90a prpteins and 10% of negative plasma in
cach samofdl IHRRLPECHLBS SRS e ARG SR DRI RGBT e PR MAmA
of plasma HspRGAJEbeMarEtmieh Biestsonabidagmenign galactocele and hysterromyoma patients,
seven cases) is between 2-10 ng/ml, mainly in 2-5 ng/ml. The level of plasma Hsp90a in 69% (20/29)

of liver cancer patients is above 50 ng/ml, which is in average 10 folds higher than that of benign tumor
patients, p=0.00263, student t-test (A); The level of plasma Hsp90a in 64% (9/14) lung cancer patients
is above 50 @%ﬁ?@ﬁ%@%&%ﬁ%ﬁﬁ‘?}%&@ fﬁ'&oﬁ%%%ﬁﬁ%oﬁ%% H%Q Of benign tumor patients,
p=0.0497, studepiiiress (WithT hedeveli@vlgsseqientes inérdo (8B Rniieasé Caaeer RAtiersdd
above 50 ng/ml. The average is 10 folds higher than that of benign tumor patients, p<0.001, student

t-test (C). THERS@IZAIBIRena MseSea Tt LT (1UAIG) Pakdreatld E4abersatiehtsls dBovEoayfmi.
The average 530 okl aler ook pLPEOAD MR ARIENS FERER SUEN KeR) (B

shown in Fig.8, 1 Tiver cancer (17 cases, 7 cades with metas ung cance cases,

with metastpgige(8) \aakk BipRBIANEE i Intasege A PRSENARoitatRIGRER OV BAieRied the davigisyof
Hsp90a in metastasis patients were significantly higher than those in patients without metastasis. Liver

cancer p=0'deR)&rdenchHBEpHBI0cD Bbdier e ralRg eh@iviPRMIET A ANRR AW Pateefs 0

e I e N

of normal pgig(igat(Grianes pivea888e bl O rhaddby siadend IdgFtargspatiiamplification and
validation. The validated plasmids were furthensfarmed into BL21DE3 cells (Transgen)
for expression. The recombinant Hsp9Qroteins were purified by ion-exchange
chromatography SP HP, pH6.8, collecting 10 ms/mi@h peak and Q HP, pH7.8, collecting
19 ms/ml elution peak.

Recombinant human Hsp®Qvith a purity higher than 95% was used to immudelta

male New Zealand Rabbit by dorsal subcutaneous-puittt injection with a total amount of
100 ug. Two weeks later, the secondary immunization e@slucted according to the same
method, except that the amount of Hsp®@jection was reduced to 5@). Boost injections
were conducted every 2 week after the secondaryumwation for twice. The titer of
antibody in serum was determined 7-10 days afteln @aost immunization. Eight days after

the last immunization, serum was collected andestat -20C. Affinity chromatography
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The normal people's samples were collected from healthy volunteers, while tumor patients and
inflammation patients' samples were collected from Beijing Cancer Hospital and Xiamen First Hospital.
Example 6: The plasma Hsp90a was secreted by tumor cells Nude mice (purchased from Beijing
Vital River Laboratory Animal Technology Co., Ltd.) with average body weight of 20 g were divided

into two groups, 6 mice fo¥ eachg%rou . Each mouse waéﬁ in'ecteg with 106 Hela cells (ATCC: CCL-2).
t

Control groGBRARRAHRAMA A URer. WhEAM DG O the GEFURNEYIIER RRYL PSS

days), bloog was seliesteddrmm eye veniplex. Hsp90a antibody (rat mAb, Stressgen) that specifically
recognizes human Hsp90a but not mouse Hsp90a was used to detect the plasma Hsp90a. As shown
in Fig.8, the pl&3MBLHSpoLa iwenhe tomarmizeetiy mecerzbepauifivathare@GumPrch &gy Hormamizatioot

mouse Hsp antibody, which indjcates that the plasma Hsp90a was secreted by the xenograft tymor
colls Exarmbi 74 1sPOHASE AOMLa A3 COTERIEE Ca e REdIorsa] SubCLtaneousty

UsingHsp9@saRfsb N il dvng: iAtnT iiefali P e RCEMNEGAIESI later with Freund's incomplete
ACAAAAACTCATCTCAGAAGAGGATCTGCCTGAGGAAACCCAGACCCAAGAC

(SEQIDNo.a0)avaiispoDg-jb8. Isximel- Reseosighh: OECEDOTJBA third immunization was conducted
GTGTCTACTT%T"I;%CATG GTGATG (SEQ ID No.12) as primers é@nth sized bﬁ Invigc?%{eg%ém Pfu
ONIA polymaPLB N HE S LA AR BT e DL CPI o SO ekl AR
3)_- The progugtsyypes. d'ﬂﬁﬁ%@d I%B‘E'e'n%@&'ﬂ&&?%-éﬂ&g@ﬁ“ﬁ@;('ﬁ%@g&. .t_%lé)bfﬂt!“ *566%93
with Myc tag at the N terminus, which was named as Myc-H. Similarly, His-Myc-H with N-terminal
tandem Hisywitagatinns Ardpliticlivgt spdeenpes|is-Miese - Eolid-Hanfiesed with SP2/0-Ag14(SP2/0)
hybridomas (ATCC: CRL-1581). HAT was used for tleeegning. Limited dilution was used
to colonize hybridomas. Western blotting and ELM&e used for identification. Finally, E9
and D10, which secrete specific antibody againgd9ds, were obtained and banked as
CGMCC No0.2903 and 2904 on February 24, 20009.
Indirect ELISA was used to determine the titer&€8fand D10. As shown in Fig.3, E9
and D10, with the titers of 500,000, can be usedHe detection of plasma Hspfdndirect
ELISA: the plate was coated with recombinant hurhiap9@: with the concentration of 10
pug/ml at 4C overnight. Then the plate was blocked atz3fbr 1 hour. E9 or D10 with 1:400,
1:1600, 1:6400, 1:25600, 1:102400, 1:509600 dihgiovas added and incubated for 2 hours
at room temperature. Then the secondary antibazit, anti-mouse antibody conjugated with
HRP (purchased from Zhongshanjingiao), was addeatl inoubated for 1 hour at room

temperature. O-phenylendiamine was added as tharaté and absorbance at OD 490 nm

was detected.

Example 4: Measurement of the concentration of Beiy E9, S2 sandwich ELISA

In the method of sandwich ELISA to test the conedidn of plasma Hsp®) two
antibodies from distinct species were used. S2 high binding capacity (the preparation of
S2 was described in example 3) was used as thmgaattibody and E9 (the preparation of
E9 was described in example 3) with high bindingcsjcity was used as the detecting
antibody. There is no cross reaction between theseantibodies. The method is repeatable

and sensitive. Fig.4 shows that the sensitivitthe method is 5 ng/ml.
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GCTAGCTAGCGCCACCATGCATCATCATCATCATCATGAACAAAAACTCATCTCAGA
AGAGGATCTGCCTGAGGAAACCCAGACCCAAGAC (SEQ ID No0.11) and SEQ ID No0.12 primers.
These two plasmids were transiently transfected into MCF-7 to observe the secretion of exogenous
Hsp90a. Antibodies against Hsp90a, Myc and His were used to detect the secreted Hsp90a. The

result shows that the secreted Hsp90a was C-terminally truncated (Fig.9A). Using Myc-His-H as a
template. (AT oRe TGO SO PG B AL OR 0 BY DRI & QEIRAHOR D e oRe
EE-> AA reﬁﬁﬁ@@férmﬁwﬁﬂgﬁt@rh%wﬁﬁg@aw@%r‘HWﬂﬁh ) ID No.11 and Hsp90a-EE- AA:
GGCCGCTCGAGTGTCTACTGCTGCCATGCGTGATGTG (SEQ ID No.13) as primers), VD-> AA

means that VD Wbee bnadtsanopies siah@alihy PEQIS, Marick apdtitspb 0z DraicB GalEhGTOaA
GTTGCTGCTICTTCCATGCGTGATGTG (SEQ ID.Ng.14) as primers). All Ala represents the mutation
of EEVD to IBLYSHE (RS SE R AURPEiaMNE IS L QBRGNS occlits, he Bloot should be

GGCCGCTeGhlebldeC THE $5hdECHaEGehriitrdetCa @B 0oRE thidkoaka) SfpRHRREM: WA% saved.
represents the deletion of last EEVD four amino acids (using SEQ ID No.11 and Hsp90a-CA4-Xho:

CCGCTCGAGTaATGT O AT BT EVGATE IO {SEuD MNIIA) dbpsmarkHuarendiogaed

exogenous HAIROR AL DUAFASUEIFAGD GO DN IS BRI DR N EhL GRSl e

antibody aggisgh b4 WaR s i betirEiNeparoamAl SeRIRIAEAESRRAS b HiprRelacellular

medium. The results show that the last four C-terminal amino acid residues regulate the secretion of
Hsp90a. Any sitéveiretitletiantitaspBthaathsibasoekessosedriansmadidiehrEsditioms Sannadectathéhe

ion of Hsp90a without C-terminal i ich hat four C-termi ino acid
osues EETIA AR € BULIOE S e S ME o) T oAt Bl Ron
of the existiggriplesafiePOflaiunyn a0 RisNand e o brriat ddpriesbiood.FarmeArEHve hermnser

patients, which were centrifuged twice within 24 hours after collection, then detected Hsp90a in

plasma usingoweatienhdidoF inrBuapradisttsid dnaubairthebiBtong. Fige seetHicGapBbiantiptibissl

antibody against Hsp90a (Source; L ahvision) was used for.im oprecipitatign, and then a rabbit
olyctonai SHIBBLY N ARG ey e AT A BRI R aL R Fitines
EEVD (lab giaskadiigend s depamceunizanan st #4e piiriteaypiedati iaies-seregteds and
peptides of EEVD, synthesized from the SBS (l+enetech Co,. Ltd.) was used to detect Hsp90a in

plasma. As 5hbag staFidalie 20rve € BRRITS e e eaalpeicFrmmeRit o gitee-Bigsient seneeieaten of
lysate, but does not recognjze Hsp90a | ma, which indicates plasma Hsp90a lacks the four
SR BRSSP R 4 e

. . la III’] e
C-terminal aminoacid 1 ues n eremnt rrom mtracellular As igure

9: Detectioregilitferhesphckylaiasifempiasep90a in plasma  Whole blood samples of the liver
cancer patients were centrifuged twice to extract the plasma within 24 hours after collection. Then

Hsp90a in plasma was detected using the method of immunoprecipitation and immunoblotting. First,

specific rabbit pqlyclonal antinody-against Hsp90a. (Source: Ision).was u Q.im recipitate
plasma Hsp90a,g\ eS?]1 %W@ﬁ%ﬂﬁgf(lgﬁ%bl r%%%h%s@%@eb‘%ﬁﬁ&ﬁ'%ﬁﬁs 'r%%g éﬂh)e@%ﬁ@g@aaﬁh )
which can spsidicaliyseesgnz ateniRiel phgspheyiatetttixiisve s sealesieRatcheyihrOmMainly
phosphorylation status of plasma Hsp90. As shown in Figure 11, the Hsp90a in plasma is Thr90

phosphoryl&tedt SER@lmbld @:'%b@f%{é%ﬁﬁdéﬁ@%[ﬁo@%fﬁ%@%rﬂfdﬂ%&?&t@@rm@é@mﬁ islahiade 5
ng/ml, which is in average 10 folds higher thant tbabenign tumor patients, p=0.00263,
student t-test (A); The level of plasma Hsp30 64% (9/14) lung cancer patients is above 50
ng/ml. The average concentration is 10 folds higiem that of benign tumor patients,
p=0.0497, student t-test (B). The level of plasmsp® in 78% (25/32) breast cancer
patients is above 50 ng/ml. The average is 10 foigker than that of benign tumor patients,
p<0.001, student t-test (C). The level of plasma%3s in 100% (10/10) pancreatic cancer
patients is above 50 ng/ml. The average is 10 foigker than that of benign tumor patients,
p<0.05, student t-test (D).

As shown in Fig.6, in liver cancer (17 cases, 7fesasith metastasis) (A), lung cancer
(10 cases, 2 cases with metastasis) (B) and braaser (21 cases, 10 cases with metastasis)
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Whole blood samples of both liver cancer patients and normal people were centrifuged twice to extract
the plasma within 24 hours after collection. The relative level of Hsp90a in the plasma was detected
using the method of sandwich ELISA. Protocol: firstly, using self-made rabbit polycolonal antibody S2
to coat the plate overnight at 4D, then added 10-fold diluted plasma samples at 100 pl per well. After

incubation gt 37 D for 2 hours, antibady which can specifically recognize the Thro90 phosphorylated
Fep9a (colt s Was EEENE P A CGBsaiar o A Vo 916 PR, PEBTRGe

peroxidase iGOnHSRIRIHPR A MHiRRPASRS AADERRARREP AL BiYkelS: RaARH ANChiDRI0 IR EPR 1-dacur

Finally o-phenylenediamine was added to detect the absorption at OD490nm. The results show that
the levels of Hspg@0sholiverioahig7patidamsmiatiniyheatibats thvstuolit® rpaepeupie RaBEHI AStutient

t-test, which indicates that the level of Thr90 phosphorylat Ois i dinli
patients (FIBREUE5 CESGOPL A B Setr TS COrSeuA ARtTSD SRR Hepod Ebe
and total HspYRR 8N RRSTIAICaTSIMUALH 66 VYRS RIRBBNARIUE ) FRARRSLIS (9iehses)

amount of Hsp90a in liver cancer patients plasma (8 cases) were detected. The method to detect the
total amour).2R8M & H3FF08. 138 thestadentbistdsit (Bsyiiiexample 5; the method to detect the

level of Thr90 horylated Hsp9 th that used j le 10. Th Its show that
e lovelof Th1ab ohOGh Tt BEAPTES PR 0T A i T PRI ot AL o0,

which furtheygiineteataadhat HerRROSR Qﬁﬁ@i@%ﬁ%ﬂﬁé‘l@&% RN BENPfe eardBe H&Eﬁéﬂ@r@f
the total amount of Hsp90a can represent the increment of Thr90 phosphorylated Hsp90a (Figure 13).

Example 12X@nepHoegtdegatiah of Throo is necessary for the secretion of Hsp90a  Using
pcDNA3.1-Myc-His-Hsp90a plasmid as the template (Also known as wild-type Hsp90a (WT Hsp90a)),
mutant Hsp90a (T90A, threonine mutated to alanine) was constructed by quickchange PCR using the

following primarpptdseoPRe 848 s oas secreted by tumor cells
GATCGAACTCTTGCAATTGTGGATACTGGAATTGGAATG(SEQI D No.17) and

Hsp90a-T89-Antigdas8icA (Mechmasd CONGBATIOL Xt AR Ve eaenGAmMoa Aflec BEQuD b, 18).
T90A Hsp9 utant cannot he ghosphorylated at Thr90,.Hyman breast cancer cell line MCF-7
(outchased T AL SR ey 37 B o 2 e s R s G Hic5: 1 A L4
(T90A). Theemadikivuyasiiasniseiestedhandihelsesspiqartexogenays e Wasupeleateddimal

anti-Hsp90a antibody. The results show that overexpressed exogenous wild-type Hsp90a can be

detected in g XHEBIILIEMBE MVAE Wikt diTBIe ah tiiare ic BER St B dafeeiie & Qvias In Qlea@ \hsit

phosphorylatign at residue Thr90 is a prerequisite for Hsp90a secretion (Eigure 14). Example 13: PPS
oo GBS VR AL T RY 030 THART Sidsubl) g mesedcaly
phosphorylated dinpeoa (TR0 sesBa) nbhereges bissaiesnased I Wadrothin Sadirrcerspamant

protein kinase A (Promega Corporation USA) were incubated in a reaction buffer (NEB UK company)

at 30 C for $N9Whei JT9@ HESoDERprate MSRAB phefikinpaftep s \IHESTSeSHIRsH TR IScaBmay, the
purified pT%Olerng%gQ@I %r&t?ﬁr(])use HspPantibody, which indicates that the plasma Hsp@®@s secreted

by the xenograft tumor cells.

Example 7: Hsp9®secreted by tumor cells was C-terminally truncated

Using Hsp90-pc3.1-Nhel-For-Myc: GCTAGCTAGCGCCACCATGGA
ACAAAAACTCATCTCAGAAGAGGATCTGCCTGAGGAAACCCAGACCCAAGAC
(SEQ ID No0.10) and Hsp@9pc3.1-Xhol-Re-nostop: CCCGCTCGA
GTGTCTACTTCTTCCATGCGTGATG (SEQ ID No.12) as primersynthesized by
Invitrogen) and Pfu DNA polymerase (NEB), amplifysp®@ from the template of
PQES8OL-Hsp9a (obtained in example 3). The products were digested inserted into
pcDNAS3.1/Myc-His(-) (Invitrogen) to obtain Hsp&@Q@vith Myc tag at the N terminus, which
was named as Myc-H. Similarly, His-Myc-H with N-t@nal tandem His-Myc tags was
amplified by Hsp9a-pc3.1-Nhel-For-His-Myc:
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mixed with recombinant human PPS protein were incubated at 30 C, the free phosphate released from
the pT90-Hsp90a was detected using the non-radioactive serine/threonine phosphatase assay kit
(Promega Corporation USA). Peptide substrate is a composition of the kit and was used as the
positive control. As shown in Figure 15A, when PPS was incubated with the peptide substrate, the
release of free ﬁho%)hate was siénificant:gy1 increased, P value <0.005, Student t test, indicating that

PPS can diRENRpROSHNG Y RMETHE peSoE b lEARba e LYol AAER PP AN fblifAted

with pT90-HeRARRIAPIEIG E TEIRRSE RAKETRNOSEKATARS $9BtHCIRINB Rsad SEVRIYS
<0.005, Student t test, indicating that PPS can directly dephosphorylate pT90-Hsp90a. The

nucleotide $éopi@npsroePP S IS NbaB)Wids wernglificoh Siendisiechie dvieta N libraryobadrve the
constructed into the pcDNA3.1/Myc-His (-) (vector source: Invjtrogen). The PPS vector wa
ransoctedSF R BRLaoR NS 0, AR PR s e BUHE AR IE8R
th.e RNA inigiiesaprsriec RRPIQOY O S aXR TR RhBPP sk afatbe CdRMRHaINg tﬁhu%éé'?é%
with the sequence of 5'-~ACTCGAACACCTCGCTAAAGAGCTC-3 '(SEQ ID No.7) (synthesized by

Invitrogen).(FigsBAhe status of Hsp90a Thr90 phosphorylation was examined with the overexpression
or knock down qf PPS. As shown in Figure 15B, with overexpressjon of human PPS, the
Bhosphoryiated HSRSEMN T8 HoBoGh SR RIgn Y PSP B AT iR o
expression QERyman-RniM@s sHBRIGESEdciBE. XD RhospieadniadiistON d{RLE0ESR Rk Was

significantly increased (1.58 of the control). Example 14: Regulation of the secretion of Hsp90a by
promoting duihgiting theSéx@ression dPPPS  PNS.tan dephospHorylate THep@@osphorylafed

CTAGC A AR N A AT AR AT R 1 Kb B
CCGCTCGREETALT GATSHATHAT GAT b GARSEE THCESERD MIRBIOTE Tl enthing

human PPS was cloned into pcDNA3.1/Myc-His (-) (vector source: Invitrogen). Human breast cancer

cell line MORspYsirtaAdiccte® WP S Géctér Tthet tHe G dietid C ST SHOGH frorhGHécelfshidhe
examined. The results showed t fter overexpression of hul S, the secretion of H as
Cioniicanty Mot aEe P 1k S G BT L A TE Y on 80 AR oG
MCF-7 cellgyyasg knogked daysoby-RYA-infesierenesdagasrinome PRSCInsitrearm doesawetan of
Hsp90a was significantly increased (Figure 16B). Example 15: The level of PP5 and the tumor

malignancy T GH&xEfatid=Rig BeNve dib)haseRprasso Atk vepse ePisaiine thelstiore i nlastHs Y02 fous
examined in human breast cancer, cell lines -7, SKBRR3, MDA-MB-453, 435s and 2 1CC,
St sttt (7 g o s AR O R Il 1 V1
MCF-7, SKERS D East AFTEATE 0 BESARGTFES TUAYCATCRE lBEQnmude. 18§ adhage iwaugaklines

can form primary tumors, but do not metastasize. MDA-MB-453, 435s and 231 are more malignant.

They can nBfea# fanepriaeiininendes tuvasdiarsinilyiieeedisath Bieendnntante RiedsenEs the

MDA-MB-438% and 234 aé?(&étgrﬁlolﬂ%e%gpﬁag\% r(]a;[(lf)rrne%rsg]de tﬁs%éﬁ M98R!S:s different from the
endogenous one). The antibody against Hep®8s used to detect the changes of secreted
Hsp9 in the extracellular medium. The results show thatlast four C-terminal amino acid
residues regulate the secretion of Hsp9ny site-directed mutation or deletion of thesarf
amino acid residues can lead to the secretion pf@iswithout C-terminal truncation, which
suggests that four C-terminal amino acid residu&sd/[E are deleted in the secreted

extracellular Hsp9® (Figure 9B).

Example 8 Examination of the existing form of Hsp®th human plasma

We collected whole blood samples of liver cancdrepés, which were centrifuged twice
within 24 hours after collection, then detected ®pin plasma using the method of
immunoprecipitation and immunoblotting. First, Sfiecrabbit polyclonal antibody against
Hsp9@ (Source: Labvision) was used for immunopreciptatiand then a rabbit polyclonal
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Figure 17 shows that the cells, which express high level of PPS, secrete low level of Hsp90a; whereas
cells with low expression of PPS can secrete more Hsp90a. Meanwhile, the results also show that the
level of secreted Hsp90a is positively correlated, whereas the expression level of PPS is negatively
correlated with the tumor malignancy (Figure 17), indicating that the level of secreted Hsp90a and its

regulatory factors such as PPS can be used to determine the tumor malignancy. Example 16: The
eeoression VDD AR AL A5 AHA SRS Hhd R SRLEI T oK U8 BB Rdties

examine the: falggionghipheRNe iR RISSS Ofb e YRRl RZatiBRd i‘é’Héﬁ’FiéP'EﬂB@émioé‘oup'I@H“{?\ﬂth

breast cancer cell line MCF-7 was transfected with human PPS vector or PPS siRNA. Then the cells
were inocultiteebinepaateck pepice NdrRN® coln itpesiz ad dimitH 5.6 piataehtito wetd. \iveastosmidpe

OMEM medleH B B B oAt PO S 8 W OP Gl rbodo e
time of O h, 3¢jogAarbat MirECEAPHAaEE(Figgob3 ol hecRiiRfs OO SREPREIONIABH fdigiEdion

was examined by analyzing the "wound" healing rate. The results show that overexpression of PPS
inhibits MCPlaseedl Hhpefligckatine PRE SIRINANGaAl provinoteatid FeBide b snigfratidinigFiliffecen8Biom

Example 17: The effect of éa@s Hsp90a specific antibodies on tumor cell migration ~ The wound
v i R

healing mo t of plasma Hsp90a specific antibody on tumor cell
migration. MCF-7 or MDA-MB-231 cells (ATCC, No. HTB-22 and HTB-26, respectively) were

inoculated into 12-well plate. When the cells grow to confluence, pipette tips were used to scrape cells
to form a "vioxaInla Re Betectidrcefitheqrbaspbhey aigad johitbH@raspiasiMavere cultured in fresh

DMEM medi IBCO). M hile, E9 (20 p.g/m1), th ifi . lonal antibod '
Hepo0a, or cont ST P S had TR ok 6% BRTE LR R IR 4 b Chth .
Images of thessunliafes ORobira, aRdr Edilechi8r). #RE HapgdaNERRAMAN VR )IeRRIEEASTHY e

18A). The effect of plasma Hsp90 specific antibodies on tumor cells migration was examined by
monitoring Metheduraf" Heanngopiecipkalitswrand Figurunobingisgisfic speitbitely ragaitspplxsianal

Hepooa can sgnlicani b neymigon o RRUD MRABs23 FTAMG APAL RGE T e
then an antibody (Rabbit anti-phospho-(Ser/Thr) Rthstrate pAb, Cell signalingwhich
can specifically recognize the Thr90 phosphorylate=h90 was used to detect the Thr90
phosphorylation status of plasma Hsp90. As showhigure 11, the Hsp®0in plasma is

Thr90 phosphorylated.

Example 10: Detect the concentration of Thr90 phosgated Hsp90 in plasma

Whole blood samples of both liver cancer patiemid aormal people were centrifuged
twice to extract the plasma within 24 hours afteltection. The relative level of Hsp&Qan
the plasma was detected using the method of sahd#®idSA. Protocol: firstly, using
self-made rabbit polycolonal antibody S2 to coatphate overnight at(4, then added 10-fold
diluted plasma samples at 100 per well. After incubation at 37] for 2 hours, antibody
which can specifically recognize the Thr90 phospladed Hsp9a (cell signal) was added.
The plate is incubated at 37 for 2 hours; and then horseradish peroxidase gaitga goat
anti-rabbit secondary antibodies were added andubeted for 1 hour. Finally
o-phenylenediamine was added to detect the absorptiOD490nm. The results show that
the levels of Hspain liver cancer patients are higher than thoseasfal people, P=0.003,
Student t-test, which indicates that the level bf9D phosphorylated Hsp90 is increased in
liver cancer patients (Figure 12).

25



Example 18: Detect the effect of plasma Hsp90a specific antibody on tumor metastasis Nude mice
with an average body weight of 20 g were purchased from Beijing Vital River Laboratory Animal
Technology Co., Ltd. B16/F10 mouse melanoma cells (ATCC, number: CRL-6475) (2x105) were
injected into the mice via tail vein. Next day the mice were randomly divided into two groups (n = 8):
the control group (IgG was administered) and the Hsp90a Ab (mouse monoclonal antibody E9) treated
group. The antibodies were administered once every other day with a dosage of 40 kg/mouse/time.

Metastasis E’ﬁérﬁ?f%mi&?qﬂe'ﬁe@%% adtefaocHRiRnty %‘?W%@H@!&%dhﬂ%@@ﬁwtm@%tm
against plasma Hsp90a can completely inhibit the lymph node metastasis of B16/F10 cells (A), and the
lung metastdspgOfatelelirhjaethby 56% (B). We claim: 1. An isolated polypeptide comprising or

isting of the_amino acid f SEQ D No, 1. . 2. The polypeptid ing to claim 1,
wherein one ot BT BHEIRCPLATF LR 2T O S Rl 1 RRRY RSB Koo o
the group ceRsisiing&ieHiEOBIazfa3h 285683 dre ARopitdta paERRbAIOHEIBE Ohar e aRfIKIaksd.

3. The polypeptide according to claim 2, wherein the Thr90 is phosphorylated. 4. Use of an agent
capable of ppasifiaalishiftivastthd e polgpaptitatoliseyonecxboiile 1 -then methdiiect ¢hef kekilfof

comprising QU RATE B P A e EF S A e v i
an agent capali’ ef sPeriTRbnBEIHBE IattRe NASMRERYSsoR RSN Qlitlakasded HhiBany sghusrhAha

kit for screening the presence of a tumor in a high-risk population by detecting the level of a

polypeptidettspArisivitjahr tothestingioatte tairtbeplospasyiesdpEe@atispiPis aplabraf.santble.
the increment of the total amount of Hsp9@an represent the increment of Thr90

phosphorylated Hsp@Q(Figure 13).

Example 12: The phosphorylation of Thr90 is neagsfa the secretion of Hsp80

Using pcDNA3.1-Myc-His-Hsp2® plasmid as the template (Also known as wild-type
Hsp9@ (WT Hsp9@)), mutant Hsp9® (T90A, threonine mutated to alanine) was consaict
by quickchange PCR using the following primers:
Hsp9W-T89A-Sense:GATCGAACTCTTGCAATTGTGGATACTGGAATTGGAATGEQI
D No0.17) and Hsp33T89-AntiSense: CATTCCAATTCCAGTATCCACAATTGCAAGAGT
TCGATC (SEQ ID No0.18). T90A Hsp@0mutant cannot be phosphorylated at Thr90. Human
breast cancer cell line MCF-7 (purchased from ATGIO, HTB-22) was transfected with
wild-type Hsp9@ (WT) or mutant Hsp9® (T90A). The medium was then collected and the
secretion of exogenous HspA@as detected by anti-Hsp®@ntibody.

The results show that overexpressed exogenoustyptlHsp9@a can be detected in the
extracellular medium, while the T90A mutant can et detected, which indicates that

phosphorylation at residue Thr90 is a prerequfsitédsp9@ secretion (Figure 14).

Example 13: PP5 is responsible for the dephospatoyl of pT90-Hsp9®

The preparation of the Thr90 phosphorylated 1Bgp®T90-Hsp9@): The recombinant
human Hsp9® protein and recombinant protein kinase A (Prom&ggporation USA) were
incubated in a reaction buffer (NEB UK company3@t°’C for 1 h, then pT90-Hsp@@rotein
was purified. After removing free phosphate by yia, the purified pT90-Hsp@0Oprotein
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6. Use of an agent capable of specifically binding to the polypeptide of anyone of claims 1-3 in
manufacture of a kit for determining the prognosis of a patient having a tumor by detecting the level of
a polypeptide comprising or consisting of the amino acid sequence of SEQ ID No.1 in a plasma
sample. 7. Use of an agent capable of specifically binding to the polypeptide of anyone of claims 1-3

in manufacture of a kit for determining the efficiency of a surgery, radjotherapy or chemothera
reatment (USRS hAEH AT r SR toF BeRSAIAInG P OFD bih i <05 EEoRAORRPES
detecting thelexsbaf ﬁd?ﬁ'wﬁgp IS 6ATRIRINGL RS EHNASH Y eRMHhacisset e c&erhefahnd D

No.l in a plasma sample. he use according to anyone of claims 4-7, wherein the tumor is
selected fropholsphatage assisting @Triomggaricer tivatoatteflifssidostiaterisesapimapasitanaefrthe
osteosarcoma, pancreatic cancer, lymphoma, colorectal cancer, breast cancer, prostate cancer,
ovarim oo 2 A OB AR POANE CAPLRT, SEAVEOULE B B e rdbated
melanoma, \GRFCABS) EBHALCIHERME; B ENORRONCRECNBR wad éﬁ@ﬁiﬁéforﬁfifﬁféiéas‘@o?m’%%@f

claims 4-8, wherein the agent is an antibody specific for the polypeptide. he use according to
claim 9, whetk(i0theSndbotly iesi, inshoalneatkaitiBBdy aacatiya degbosphoinytptetnecpe phide stibstrate

consistng SPGCRUH-E0! AL ANESRALR2. e 5 R L e ko IRTELG, elEIRane ahiissty

is MAb E9 glhgdprriiednagchitotBRyRRICARR\IRRPEHSEN MEIGRMBAAC St IR & #RiIatiRgReGHVEDS
can directly dephosphorylate pT90-Hsp90

The nucleotide sequence of PP5 (SEQ ID No.6) wadisad from human liver cONA

library and constructed into the pcDNA3.1/Myc-Hi¥ (vector source: Invitrogen). The PP5
vector was transfected into and overexpressednmanibreast cancer cell line MCF-7. On the
other side, using the RNA interference technoldlgg,expression of PP5 can also be knocked
down using the siRNA with the sequence of 5-ACTG@&RACCTCGCTAAAGAGCTC-3
(SEQ ID No.7) (synthesized by Invitrogen). Thene ttstatus of Hsp®0 Thr90
phosphorylation was examined with the overexpresesioknock down of PP5. As shown in
Figure 15B, with overexpression of human PP5, tHe90 phosphorylated Hsp&0
(pT90-Hsp9@) was significantly reduced (0.55 of the contrdlyhen the expression of
human PP5 was suppressed, the Thr90 phosphoryldsga®@ (pT90-Hsp9a) was

significantly increased (1.58 of the control).

Example 14: Regulation of the secretion of HspB@ promoting or inhibiting the expression
of PP5

PP5 can dephosphorylate Thr90 phosphorylated Hsg@@mers as follows were used
to amplify PP5 from human liver cDNA library: PR&el-For:
CTAGCTAGCATGTACCCATACGACGTCCCAGACTACGCT (SEQ ID Nb9) and
PP5-Xhol-Re: CCGCTCGAGTTAATGATGATGATGATG ATGCACGT@ICC (SEQ ID
No0.20). The full length human PP5 was cloned int®IgA3.1/Myc-His (-) (vector source:
Invitrogen). Human breast cancer cell line MCF-&wansfected with PP5 vector, then the
secretion of Hsp3p from the cells was examined. The results showedt thfter

overexpression of human PP5, the secretion of Hsp@® significantly decreased (Figure
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13. The use according to claim 9, wherein the antibody specifically binds to the polypeptide present in
plasma. 14. The use according to claim 9, wherein the antibody specifically binds to a
phosphorylated form of the polypeptide, said phosphorylated form of the polypeptide contains one or
more phosphorylated amino acid residues in the amino acid sequence corresponding to SEQ ID No.1
selected from the group consisting of Thr90, 5er231, 5er263, Tyr309 and a combination thereof.  15.
The use ac&gr%ﬂng to claim 14, wherein the antibody specifically binds to the polypeptide which is

phosphorylated gh iREBther 4Rid) $thehaRdEUBIRE QbINBRARSAISIGSE2NKaNs Rhe!RiRKed thwn

manufacture of a pharmaceutical composition for preventing or treating cancer metastasis.  17. The
use accordipy tB NS ferareein (fgeinsibitommsan BREHotiw i pegsiitefos ecpetiyme middsp@iprisiag or
consisting of the amino acid seqyence of ID No.I.  18. The use according to claim 17, wherein
the antibody &4 IAGR} dﬁ@&%ﬁ%@éﬁ&%% igen binding fragment thereof.  19. The use
according to claim 17, wherein the antibody specifically binds to a phosphorylated form of the
polypeptide, said phosphorylated form of the polypeptide contains one or more phosphorylated amino
acid residuds<amptedkhinthadievet gl &1z af SO 10 Makgsasd from the group consisting of Thr90,

5er231, 5er263, rBOﬁajmd comhbination thereof.  .20. Thelu e@%‘c%%i]%g to (t:Iaim ‘11% v{x@s@ein the
antibody specifi E/rcﬁ Oy 8@(?@&3&%%%%%%45}%&% a Greton9h g as
according t@)@é?ﬂ'ﬂhé@dwmﬁfﬂé]ﬁﬁﬁ@égtb@&ﬁ%ér“ééw frfoerNad umadsicRIDAL INe-26k ling siepprited 1
under CGMCC No. 2903 or 2904, respectively.
(ATCC, number, respectively HTB-22, -30, -131, -128d HTB-26) using the method of
western blotting. MCF-7, SKBR3 breast cancer ¢e#ld are less malignant cell lines. In nude
mice, these two cell lines can form primary tumdmst do not metastasize. MDA-MB-453,
435s and 231 are more malignant. They can not émisn primary tumors, but also
metastasize to distant organs in nude mice. Thu®\MIB-435s and 231 are often used to
establish tumor metastasis models.
Figure 17 shows that the cells, which express legiel of PP5, secrete low level of
Hsp9; whereas cells with low expression of PP5 caneteanore Hsp3) Meanwhile, the
results also show that the level of secreted Hsp90positively correlated, whereas the
expression level of PP5 is negatively correlatethwhe tumor malignancy (Figure 17),

indicating that the level of secreted Hsp3hd its regulatory factors such as PP5 can be used

to determine the tumor malignancy.

Example 16: The expression level of PP5 is linketlitnor motility

The wound healing model was employed to examine rélationship between the
expression level of PP5 and tumor cell migration.

Human breast cancer cell line MCF-7 was transfeetgd human PP5 vector or PP5
siRNA. Then the cells were inoculated into 12-wmdlte. When the cells grew to confluence,
pipette tips were used to scrape cells to formauitvd". The scraped cells were washed away,
and the rest cells were cultured in fresh DMEM madi(GIBCO) at 370 in an incubator
with 5% of CQ. The images of the "wound" at the time of 0 hhland 24 h were captured
(Figure 18A). The effect of PP5 expression on gefration was examined by analyzing the
"wound" healing rate. The results show that overesgion of PP5 inhibits MCF-7 cell
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22. The use according to anyone of claims 16-23, wherein the cancer is selected from the group
consisting of lung cancer, liver cancer, gastric cancer, esophagus cancer, osteosarcoma, pancreatic
cancer, lymphoma, colorectal cancer, breast cancer, prostate cancer, ovarian cancer, oral cancer,
nasopharyngeal carcinoma, cervical carcinoma, leukemia, malignant melanoma, sarcoma, renal
carcinoma, and cholangi ocarcmoma 23. A method of |nh|b%ag%fancer invasjveness and

metastasis, BN HE §ER 8%%9@&%85'}4&%@& PR EOIRARRb90a in tumor cells.

24. The method according to claim 23, comprising the step of inhibiting the phosphorylation of Hsp90a
at Thro0 in tumor cells.  25. The method according to claim 23 or 24, comprising the step of
overexpresﬁngmpﬁedl@ichileicEff&ﬂboﬁw@mad‘rlaymeiﬁqoanﬁbhdlase)lsﬂurtmhoelteﬂ‘grati(zﬁ The

method according to claim 25, wherein the overexpre fthe nuclei mole le | achle ed by
gone ntroducio® SPURHeNA NG ACES NG B SE P Er AR DT S0
comprising %%@W%ﬁmrﬁﬁd&m ID No.5.

MCF-7 or MDA-MB-231 cells (ATCC, No. HTB-22 and HTFBG, respectively) were
inoculated into 12-well plate. When the cells griovconfluence, pipette tips were used to
scrape cells to form a "wound". The scraped ceisewwvashed away, and the rest cells were
cultured in fresh DMEM medium (GIBCO). Meanwhile9 E20 ug/ml), the specific mouse
monoclonal antibody against HspQ@r control IgG (2Qug/ml ) was added. Then the plate
was incubated at 37, with 5% CQ. Images of the "wound" after O h, 6 h, 12 h, 24&h,
and 72 h of incubation were captured (Figure 18R)e effect of plasma Hsp90 specific
antibodies on tumor cells migration was examinedrmnitoring the "wound" healing rate.
As shown in Figure 19, the specific antibody agapiasma Hsp® can significantly inhibit
the migration of both MDA-MB-231 (Figure 19A) andQW®-7 (Figure 19B) (Inhibitory rate >
40%).

Example 18: Detect the effect of plasma HspSpecific antibody on tumor metastasis

Nude mice with an average body weight of 20 g veerehased from Beijing Vital River
Laboratory Animal Technology Co., Ltd. B16/F10 meuselanoma cells (ATCC, number:
CRL-6475) (2x18) were injected into the miceia tail vein. Next day the mice were
randomly divided into two groups (n = 8): the cohigroup (IgG was administered) and the
Hsp9@ Ab (mouse monoclonal antibody E9) treated groupe dntibodies were administered
once every other day with a dosage ofidfmouse/time. Metastasis was examined 15 days
after inoculation. As shown in Figure 20, the speantibody against plasma Hspf8an
completely inhibit the lymph node metastasis of 16 cells (A), and the lung metastasis

can be inhibited by 56% (B).
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We claim:

1. An isolated polypeptide comprising or consistaighe amino acid sequence of SEQ
ID No.1.

2. The polypeptide according to claim 1, whereie onmore amino acid residues in the
amino acid sequence of SEQ ID No.l selected froengtioup consisting of Thr90, Ser231,
Ser263, Tyr309 and a combination thereof are prayfdted.

3. The polypeptide according to claim 2, wherem Tihr90 is phosphorylated.

4. Use of an agent capable of specifically bindm¢he polypeptide of anyone of claims
1-3 in manufacture of a kit for determining thegaece, stage and/or metastasis of a tumor by
detecting the level of a polypeptide comprisingconsisting of the amino acid sequence of
SEQ ID No.1 in a plasma sample.

5. Use of an agent capable of specifically bindmghe polypeptide of anyone of claims
1-3 in manufacture of a kit for screening the pnegeof a tumor in a high-risk population by
detecting the level of a polypeptide comprisingconsisting of the amino acid sequence of
SEQ ID No.1 in a plasma sample.

6. Use of an agent capable of specifically bindmghe polypeptide of anyone of claims
1-3 in manufacture of a kit for determining the gmosis of a patient having a tumor by
detecting the level of a polypeptide comprisingconsisting of the amino acid sequence of
SEQ ID No.1 in a plasma sample.

7. Use of an agent capable of specifically bindmghe polypeptide of anyone of claims
1-3 in manufacture of a kit for determining thei@éincy of a surgery, radiotherapy or
chemotherapy treatment to a patient having a tuamat/or for determining when the
treatment should be ceased by detecting the Ié\aepolypeptide comprising or consisting of
the amino acid sequence of SEQ ID No.1 in a plasanaple.

8. The use according to anyone of claims 4-7, whettee tumor is selected from the
group consisting of lung cancer, liver cancer, gas@ancer, esophagus cancer, osteosarcoma,
pancreatic cancer, lymphoma, colorectal cancegdbi@ancer, prostate cancer, ovarian cancer,
oral cancer, nasopharyngeal carcinoma, cervicainana, leukemia, malignant melanoma,
sarcoma, renal carcinoma, and cholangiocarcinoma.

9. The use according to anyone of claims 4-8, whehe agent is an antibody specific
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for the polypeptide.

10. The use according to claim 9, wherein the andijhis a monoclonal antibody or an
antigen binding fragment thereof.

11. The use according to claim 10, wherein thegentbinding fragment is selected from
the group consisting of sckvFab. Fab' and F(ab')2.

12. The use according to claim 10, wherein thebanty is MAb E9 or D10 produced by
the cell line deposited under CGMCC No. 2903 or&96spectively.

13. The use according to claim 9, wherein the adibspecifically binds to the
polypeptide present in plasma.

14. The use according to claim 9, wherein the adib specifically binds to a
phosphorylated form of the polypeptide, said phosyhated form of the polypeptide contains
one or more phosphorylated amino acid residuelsdramino acid sequence corresponding to
SEQ ID No.1 selected from the group consisting bf90, Ser231, Ser263, Tyr309 and a
combination thereof.

15. The use according to claim 14, wherein thebanly specifically binds to the
polypeptide which is phosphorylated at Thr90.

16. Use of an inhibitor of the polypeptide of angawf claims 1-3 in manufacture of a
pharmaceutical composition for preventing or tregatancer metastasis.

17. The use according to claim 16, wherein thebimti is an antibody specific for a
polypeptide comprising or consisting of the amin@aequence of SEQ ID No.1.

18. The use according to claim 17, wherein thebandly is a humanized antibody or an
antigen binding fragment thereof.

19. The use according to claim 17, wherein thebadty specifically binds to a
phosphorylated form of the polypeptide, said phosyhated form of the polypeptide contains
one or more phosphorylated amino acid residuesdaramino acid sequence of SEQ ID No.1
selected from the group consisting of Thr90, Ser23d4r263, Tyr309 and a combination
thereof.

20. The use according to claim 19, wherein thebadly specifically binds to the
polypeptide which is phosphorylated at Thr90.

21. The use according to claim 16, wherein thebadly is MAb E9 or D10 produced by
the cell line deposited under CGMCC No. 2903 or&96spectively.
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22. The use according to anyone of claims 16-2%reih the cancer is selected from the
group consisting of lung cancer, liver cancer, gas@ancer, esophagus cancer, osteosarcoma,
pancreatic cancer, lymphoma, colorectal cancegdbi@ancer, prostate cancer, ovarian cancer,
oral cancer, nasopharyngeal carcinoma, cervicairgana, leukemia, malignant melanoma,
sarcoma, renal carcinoma, and cholangiocarcinoma.

23. A method of inhibiting cancer invasiveness amgtastasis, comprising the step of
inhibiting the phosphorylation of intracellular HXj. in tumor cells.

24. The method according to claim 23, comprising tsiep of inhibiting the
phosphorylation of Hsp®0at Thr90 in tumor cells.

25. The method according to claim 23 or 24, conmpyishe step of overexpressing a
nucleic acid molecule encoding protein phosphasasegumor cells.

26. The method according to claim 25, wherein therexpression of the nucleic acid
molecule is achieved by gene introduction.

27. The method according to claim 25, wherein tloeégin phosphatase 5 comprising the

amino acid sequence of SEQ ID No.5.
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