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WCHRRBEIESY —7 Y b2 U0 BERY AL THBRENICERE - RAETHILNTED,
VAT APHEMLEN TRV LIk EL R AFFETHE, L7 uT 47 AOFELH
LTW5, L, BREMICHEB R ECRIENELVY v
BAMENEHRIL, &< 0 bR ATRRDOE FEERRBLE LT, BADEBRICLHR
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ERT FOERS A MEREORSLIC T 2, /3
A FERMFEHORRERR T,

B. #fH &
Bl 72T AOWL
(D B kB~ v RET7 L OEM

<A BlaY > E A20 HIfaIX ATCC &
DEEA LTz, 8 BN BALB/c ¥ 7 RIZXf
LT, 2x 108 cells/ml (ZFH4& L 7= B MR Y >R
fE4 RFIRL VB L. 26 BRO~ D R
By v oEEBET AL LTER LR,
fatk=y ba— b L CHRBIMET L @Rk
B~ U X EANWT, EROY o YERBET
NwTREEBIZUTOERICHE LT,
(2) In vivo biotinylation # (Figure 1A)

NHS-LC-Biotin i Pierce ttL VA LT,
NHS-LC-biotin X, 74 V¥ —|{Z TR L7
10% Dextran PBS (pH7./Z CyafE L., AT
1 40°C ORFICTIMRL TE W, vV R%E
FUTH AT THREEL, BFEZ B Lz~ Y
ADEOELELY . 1 mg/ml ORFEIHE
L7 NHS-LC-Biotin #&ifi Xt 7=, BRi%.
NHS-LC-Biotin O X IE# IE® 5729, 10%
Dextran 50 mM Tris-HCI (pH7.4) % B& 5 &
Tro BRUCHE. FFHE - MR - PRREIRE Y > REi %2
NERENLL, -80°C DIRIR TV —HF—IZ TH
1F L7
Q) EFF ALY 37 ROHR

[BIUR L 72 fi#2% % Lysis buffer (2% SDS, 50
mM Tris-HCI (pH7.4), 10 mM EDTA,
complete (Roche)) F THEIR— b LIk,
4,000 rpm, 4°C TiE/l>» L CIAfiEL ENe o7z
MBERV, &bIZ, Y=F—va ity
VRTBEMR L, 95°C T 20 /3B L=,
A% DY 7 L% 12,000 rpm, 20 23E D L. 58
R TE R o T E RNz, D% Y
VR ERLTREEZRE LT,
@ezF ALE 32 BOWML

A— K7 b7 I FICTERTAFMELTZ
5mg (¥ 2 /37 HERHE) OMAE T x—
k% . SA Sepharose (GE Healthcare) (2 #:in3
HILT, EAFUE R E R VYLK
G &, AT ALY LT BE AR,
200 pl @ Digestion Buffer (50 mM Tris-HClL
(pH8), ImM CaCI2)iZ# L, 1.6pgd LY 7
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AT —BREL LT, HEEOY TR
OMIX [Z TR L, LAITFOERICH L,
B-2. B MY BTk RIS —S v b
R EDRE
(1) BESTRICE 57 V7 BORE L ER
MY TV LD TF KEdig s a< b

7'F 712 T4yBE L (Ultimate nanoscaleHPLC)
FAMOS microautosampler (L.C Packings){Z
TMALDI 7'V — MIRARy T 4 7 Liz, 7%
B, BRI, 0.1% TFA &4 H:0 225N,
0.1% TFA 80% Acetonitrile i\ 7=, C18 ®
BT LERNTHBELIZESTFRT7T7 v a
% MALDI-TOF-MS/MS ([ CfEtr L, &7 7
7 avilEENDT T FOEN - ERSHT
EiTolz, 7. EMEMATE LTATF FELS
DFATICIZ, Protein Pilot # VT, £LEE
fEHTIZ1X, DeepQuanTR # AV iz,
(2) AaMRIE

HEEHEE 7 VAR S v MZT 10pm DEHA
WEIYH LT=tk, w7 & b ACTEE LT,
EMBO R HFE SN- 5 v Bzt 580
I CHRIEMBYPREEITo Tz, e, ARFT
Witk % LU TFIZ/R 9, rat anti-mouse
activated leukocyte cell adhesion molecule
(CD166), rat anti-mouse CD98, rat anti—
mouse BST-2 (129c¢), rat anti-mouse BST-2
(927) LL L eBioscience & ¥ f#A; rat anti—
mouse endoglin, goat anti-mouse EMILIN-1,
rabbit anti-mouse PECAM-1 Ll L Santa
Cruz Biotechnology J ¥ fiA; rat anti-mouse
transferrin receptor LAk Abcam & ¥ B§A; rat
anti-mouse CD205 LAt AbD Serotec & ¥ f#
A goat anti-mouse clusterin 2 E R&D
Systems & ¥ f#A; ratanti-mouse PECAM-1
LAk BD Biosciences & ¥ i A; mouse anti—
human BST-2 Ll Lk Abnova L VA,

B-3. AIKZ —4y b ¥ R BOBMBREN &
T DOHSREMT

1) & MY 3K T B RBELSEIMENT
Schleswig-Holstein K59t & 0 #fk% 5 iF
7zt b U U ERR A O TR A AT
ST, 6 pm (ZHY) U7 SR D A & 51 BST-2
PUkiz THefa L7z, 2 kil LT HRP &5i#%
Hi~e o 2 IgG Hifk 2 AT R AREIZIE Fast



Red (Sigma) % AV 7=,
(2) HiBST2Hitkiz & 2 MBS A IMHIRh R 12 BY
ER-Y o)

B BST-2 Pk 0% 512 2 IEH T2
ROHFEIZIE, ~7 A A20 #IiE 1x107 cells &
BETBE L~y AEAV, BHESHS B
%O RCR LT, Hifk% 5 mgkg DR EE
TR#REVEE L, BtEar fr—n1 e LT
R7A Y54 THEEZREST 5 2 & CHEBHRE
Lz, Hilko®53 1885 3EIT- -, &
BEBORE I T O ERE vz,
fEB A= (%) x (B 2 x0.5

C. MR

A20 Y v NEBAE~ U R LT ESF AL
REZRML . MBFIFET DLV HE
T LTz, MBS R ER T Eh
TWDENE I POHERDTZDHIZ HRP Z# 7 &
U TR EIT T, TORKE. ERE
FARGE SN T D Z L0 Rk, NAES
BB THMER T LI TND T &
DHEREN T, T OB L TH CD31 itk
W CZEREETo R, EReAF by
VRV BLDRTFEPHERINTEY , BBRO
BAMENRT SEEN TN D Z LB HEERE
Nz (Figure 1B) , Z OO 4 F 1L
BNy BEREIRL, M) T AT T LT,
H{L# DT F K% MALDI-TOF/MS/MS |2 T
HE L, Protein Pilot IZ TEMAMTTHE LD
12, DeepQuantER (2 CEBMT 21T -7, 2
BEUEOXTF RBRRIEI NS v\ E L
LT, AFigA 6 520 3. Y >/ SHlfkH 5 295
FEYE, gD 368 D ¥ L EFEE X
= (Figure 2).

REBRENEH L-Z 0 BOA, RESH
T DB R BOFNLER LD 5 o8
7B E SRR L1, @IRL7e¥ 30 -
Xt HEEE VT, B L2 AVMRRIC R L
THRERBEIT- 72 (Figure 3), T E TITH
H0H 3 EHEEENR TH 5 Transferrin
Receptor <X° Endoglin % OHUFEOFEHILEAH >
7=DZxt LT, BST-2 72 5 ONZ EMILIN-1 %
OFURIE, MECK L CTREN OB VERE
ERTIEBRALNE ST,

ZDHH BST-2 Ikt LCE b ARB MBI %1T

46

S7z, BST-2 ORBUIEH OMME (%, LB,
i, AERR. RERER. U ooSE. B, DB, B
S B ICIE R b e h - 7= 72 ic  BST-2
R O REERO A REMEICET 2 RE s
17 -7z (Figure 4), EROBFHT, ~ v A EE
WHETARHATH-7272, £V B MIEWR
HEITI-HIC, T RCKHLTE b U R
MEHasR & A L 7ot 41T > 72, Ramos,
DoHH-2, SU-DHL-4 #ifg% ~ v A ICHMHE L,
BST-2 OB &R L7 (Figure 4), T D#EE,
U U oRlEDME & BST-2 & oIfEnfER S h
Too E£7o, TOMEICRESBLT 5 BST-2 ~DEHK
HE2RERT DD, &G LIHERERICE
BT 2amE D NcET IR EITo 2. 20
B, &5 LRGBS OEICEMT L &
MR GMNZRoT,

FORFBRERE X, MWEFICERT ARk E
BHFEMEIDRE T HE D BT 2HRaE
1T-7= (Figure 5), 1:@MEIC 3 BIFiAEZRS L
TR, 2BBEOMKOVTRL, HKTBREL
T B OREMEI R PHR SNz, X5I,
b DY o EMRERIC BST-2 W BH LTV D
MNEIMICET DRI EIT o7z, FERVF Y
VoSRE, RBREMER BHIIRY »oSHE, S—% v b
Yol w2 MR Y oS, etk Y v
JNIE, BYE Y B OIS KT LT BST-2
HRERWZRERABEITo R, WTho
MRRIZBWTH BST2REHELTWHH I LM
HALNnEleoT,

D. &
AT, T IIANT 0TI 7 ADEHF
ERAWT, EELEICRRT LY I EDOS
07 A — LMMENTEBEL T, PAREZEME L
RS —5 y NORRET>T, THET,
mRNA DRBEV— 0 F v T & O
TonTky, EEE&ETHVRRELRTHF
HOREMTOATETWS, LrL, hE%
B & LIz a7 A — LTI E EE 2D
<. L OREMNIOBRNLY —F Y My T
DOFRIEICHF/ENREFEE LN TS, AHETRE
SN F R EREL, IRETOREND D
HONTWAGTFHOEEZEENL TV,
MAFCEEND X R IERRE SN &,
B T O MK EEE % AL 2 Bk © b Bk
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BLTWAZERHALNERD, U EOH
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12, BST-2 IZxtd D Hiis BB M R %
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HUEEEROAIRICEfFRFEON D,
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Figure 1. In vivo biotinylation of the bloodstream accessible tissue compartment in a syngeneic

(B)

mouse model of B-cell lymphoma. (A) Healthy and lymphoma-bearing mice were subjected to the
terminal perfusion with a reactive ester derivative of biotin, leading to the covalent modification
of proteins accessible from the bloodstream. Tumors and corresponding normal organs were
excised and homogenized for the preparation of total protein extracts. Biotin-tagged proteins were
enriched on streptavidin Sepharose, on-resin digested with trypsin, resulting peptides were
separated by nanocapillary reverse-phase HPLC, and submitted to the comparative proteomic
analysis. (B) Streptavidin-based detection of biotinylated structures (green) in perfused
lymphoma tissues harvested from liver, lymph nodes, and spleen, in relation to vascular

endothelium (CD31, red). Scale bars represent 50 ~'m.
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Figure 2. Selection of proteins overexpressed at all 3 lymphoma localizations.

A selection of proteins that were consistently found up-regulated at nodal and extranodal
lymphoma localizations is shown. Protein abundances in 5 lymphoma samples are displayed for
each organ/lymphoma pair with a color code related to the corresponding DeepQuanTR score
(maximum = 6-fold up-regulation; minimum = 6-fold down-regulation). Proteins up-regulated in
comparison to the average protein expression in the corresponding normal host organ are
displayed in green, downregulated proteins in red. Proteins are sorted in descending order

according to the average regulation score calculated from all 3 localizations.
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Figure 3. Validation of DeepQuanTR results.

Immunostainings of the lymphoma/normal liver border (scale bars represent 200 'm) and with
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higher magnification of hepatic lymphoma lesions (scale bars represent 50 ~'m) using antibodies
against 8 candidate antigens found to be up-regulated in the proteomic analyses are presented.
Proteins of interest are shown in red, CD31 in green, and nuclei in blue. Lymphoma nodules are
easily identified by a higher cellular density. Costaining with CD31 revealed that proteins from
different localizations within the bloodstream-accessible tissue compartments (vascular
endothelial cells, subendothelial matrix and stroma, perivascular tumor cells) have been modified
by in vivo biotinylation and identified using DeepQuanTR. Dotted lines in merged images
indicate the tumor/liver border. Slides were viewed with an LSM510 Meta confocal microscope
(Carl Zeiss). Images were acquired with the LSM510 Meta confocal laser scanning microscope and
software provided by the manufacturer (Carl Zeiss). Images were manipulated using Imaged

software, Version 1.42q.
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Figure 4. Expression of BST-2 in normal mouse organs and lymphoma xenografts. (A) Three-color
confocal images of BST-2 staining (clone 129c, green), CD31 staining (red), and 4,6-
diamidino-2-phenylindole counterstaining (blue) are shown. Although being undetectable in the
vasculature of brain, heart, lung, liver, spleen, lymph nodes, kidney, intestine, and skeletal
muscle, BST-2 was readily detectable in different lymphoma =xenografts (Ramos, DoHH-2,
SUDHL-4) in the same experiment, colocalizing to CD31 (yellow). As expected, a scattered
cellular, but not vascular, expression of BST-2 was observed in lymphoid tissues. (B) Graphs
displaying the spatial distribution of BST-2 and CD31 fluorescent signals in confocal microscopy
were virtually superimposable. Scale bars represent 50 'm. Slides were viewed with an LSM510
Meta confocal microscope (Carl Zeiss). Images were acquired with the LSM510 Meta confocal
laser scanning microscope and software provided by the manufacturer (Carl Zeiss). Images were

manipulated using Imaged software, Version 1.42q.
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Figure 5. Monoclonal antibodies specific to BST-2 accumulate on lymphoma blood vessels and
inhibit lymphoma growth in vivo. (A) A monoclonal rat anti-BST-2 antibody (clone 927) was
intravenously injected into BALB/c mice bearing systemic or subcutaneous A20 lymphomas.
Tumors and normal liver were excised 6 hours after injection, sectioned, and examined for the
presence of rat IgG using donkey anti-rat Alexa Fluor 488 (green). Endothelial cells (CD31) were
outlined in red. Although the anti-BST-2 antibody efficiently homed to lymphoma neovasculature
in vivo (solid arrowheads), an isotype-matched control IgG did not accumulate on lymphoma blood
vessels under identical experimental conditions. (B) Tumor growth curves of A20 lymphomas
subcutaneously implanted into BALB/c mice, treated with anti-BST-2 antibody (5 mg/kg, 5 mice),
anti-BST-2 antibody 927 (5 mg/kg, 5 mice), or isotype-matched control antibody (5 mg/kg, 4 mice).
Treatment was administered intravenous once weekly for a period of 3 weeks. Both BST-2

antibodies significantly inhibited lymphoma growth (P <.014 and P <.008, respectively).
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AT ER AR MBS (BIRERHEFRFRR)
SEPRREE

T I AFHEIC LD HCRBRBOEEL BT 5 Ml 1 A< — 1 —DRR

MESEE M R MSIITBOE ANERERWRT ks /L
ruYzs v ruveg b —F—

WRER

., B v~ FEOH CRERBICK L THEEERSEAE SN, EniBRaREER LT
W3, FN—HFT, HEERERIC L BEREZTITHBEICH L URRESM 2 OREICIEEB T 58
A Fo— D =R ERERRDOEIE TR~ — I — DN LEL ENTWVS,

AR TIIEFOERN T 07 4 I 7 AFEGTRAQ ) & AV T infliximab(f TNF-alpha fi{£)
REATHEOBEES ) v~ TFREMES R EE LB LTz, ZO#E. leucine rich alpha-2
glycoprotein(LRG) 7" infliximab {AHATMEIC T ER L CWAFEEHA LA Lz, LRG IZEEY ¥
<F, I u—PROEEEAaT L CRP Lo LB L, RAESE~—»—L LTHRAER
R, &HICMmA LRG 127 v — B HEICH T infliximab B2 MEEE X v b infliximab #EH
MEBREIC TEME/R LI E0 5, infliximab IGREME~—H— L2V 5 D AlREMELS R STz,

A BFRHED

A, B U~ TR E ol eRERBICk
L CHEN T IARZ R % 3T S IR E SRS A3
REN, BRISASN TS, RENLRIKE
&L LT TNF-alpha [Z#9 5% XA THET
% % Infliximab, 522t M€/ 7 u—F L
K CT&% 5 Adalimumab, TNF-alpha Z&{kD
MpsE KA A L 1gG Fe L OME S V37"
T 5 etanercept, + L THMSEFOHAERE
BTHBHI IL-6 ZAEKHE(ocilizumab) 7z &
BERBENTND, LirLins, HORER
BAEFICRBWL UIPUR RS CIRRISHE 2R
TH—ALRENEZENBEINTEY
(Ehrenstein.M et al. J.Exp.Med. (2007)), ¥®
BHEIC L ORI S & RT3 Hk
EELERELRVROISNLRNE NS DR
BHRThH B, T7hbb, YA bhA o HFED
BUE TR DM A —h—, E8EE
ERICIBBTE 2 L5 e\ v —H—HLE
anTns,

AR TIIEBSVEE AV oS ZAN—T
v NRRFIOERT 0T 4 I/ AFEDO—DT
H% iTRAQ #EEXAVWTHEY vy~ s -
Ve Y DHBRERBARE ISV THEESK
S GR, BEHROMEE BT L, iE/ A A
== R BERAETLELZENE LT,
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B. BiEhE
iTRAQ BIC L BBffi Y v~F WM& L I K
DERRT 0T F— LT

(1) ¥

$t TNF-alpha FREHUAR 58, 5H%OH
Y U~F, 7u—K, ROR—F v MF
B M LRI KR 5 BRI T 7
A—hFarty MeOWTRBELZB-AE X
DL L TRV,

(2) iTRAQ¥IZ X 2 ME# 7 ROER
FRAT

Mig % o Ry Ba AT 2R0C, TAT IV
R IgG R CMEPICHEBR TS 4 EREOF
R BRIPURT 7 4 =7 4 —H 7 L(MARS
Hu-14 (Agilent #) & AW TRRE L7, iU
TNF-alpha FLEHUFR G4l B5H%OMEE Y ¥
<~ FBEME, KROS5 AOEEAMFEZRAL
foay b= MBI OWT, HiKkT 7 4 =F 4
— T LAEBHREON-FREYESEZEE L.
&2 EEREX v M (DC Protein Assay kit
(Bio-Rad Laboratories f1)) (2 T# > X7 HE
BEITV, MiEZ 7 EORMEE{T- -5
TNF-alpha FREHFU A 58 & U4 5% OB
VU= FBREME, KU, 5 AOBE AMIEE
BE&Lfay b—NfiES )78 100 g $



2% ) 7 l{kt%, iTRAQ(sobaric tag for
relative and absolute quantitation)iX 32 T
3#% L 7=(GTRAQ114: #i TNF-alpha &R
Fr 5.8, iTRAQ115: i TNF-alpha B HifAs
5%, iTRAQL17: f# A= b —/Lii#),
iTRAQ HREE TIZL, 1 DITIRA L, Bir A
ZHHPLC 2 TRT7F R 24 931 L, Biskits .
BT EHILTQ Orbitrap XL)(Z K W i 4 >
SRR LT, EESHENC LV EOh
7 —# X Proteome discoverer 7 b7 =7 C
4% Z &1 & 0 H TNF-alpha HiisHES
FEERZICBWTRRE#ZRT Y V8
DFIE & R % BRI T 7=,

(3) ELISA ¥sic X A1 LRG EDER &
HRBTEBIE & OHEBIIC SV T O

RIEEN=HZ V2RI EIZOWT, HiT

TNF-alpha PHEHUAE G-/ CEFBEB A RS
i 4 > /37 B 9 %, Human LRG
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v T ra— R—=F v MR EOBE
MmiE+FO LRG BE#ER L., MERORIE~—
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/=, $i TNF-alpha FLEFUEA G, Hzhi)
DOBEEMIFEF O LRG #E& L, HilFEERLD
BREFREL T M A~ —H—F I ED
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AV T7F—bFarerh

AHFFEIT KPR KRBT E A HEER S RO,
E R e EZ BRI TAR
NFRETEE,  MEAE®REE) | TR
R BT 5 fmBES (FERL 20 AEE A5 @
BRI 415 5) | ICHEL THEM L, HRBRE
W2t L, KPR SR 7R B 0 3k R 58
T 5 EHRDFEEHIBEWIFFEIC DU TR
L.+ 0BR %2157 LT, XEICRE L.
BAE SRS

RIRKEE LB BIFBE I I T FRRER - o
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PR E B R R d6 TR FTREE 4 1L
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v 7 A — LEHT

Infliximab iGFAT%OR— OB Y U~ F &
FH I EIZOWTITRAQ & AV =g~ v 7
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