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B UHTEPAVICLIMIIAMHAPHH BUOAOTMTYHH HATIPABAEHWA

Y MHOBALIMOHHHM BUOTEXHOAOTI M.
benepnnuenr:

UHCTHTYT 10 GHONOTHA ¥ HMYHOIOTHS Ha pasMHoxasaHeTo "Axan. Kupun bparanos”

I[IapTHLOpH:

Co¢miicku Yausepcurter ,,Cs. Kimament Oxpupcku”’, buonorudecku Pakynrer
XUMHEKOTEXHOJIOTHYCH H METATYpPriUYeH YHUBEPCHTET, KaTeAipa ,, BHOTEXHONOr s~

O6pasen Ne 3

Oyi1. .Jlapurpamcko moce” Ne 73
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rp. Codus
TEXHUYECKA OD®EPTA

3a y4acTHe B OTKpHTA IPOLIEAYpa 3a Bh3/Iarane Ha 00MIECTBEHA TOPHYKA C IPEIMET:

«locmaeka na mamepuanu /peakmugi/ u KOHCyMamueu no 060cobenu no3uyuw)

3A OBOCOBEHA ITO3UIUA Ne 7 1 ume — IIpBHYHE AHTHTEJA 32 HMYHOXHCTOXHMHSA

Hacrosmara odepra ¢ mnopanesa or: BUOILUIACT EOOJ /uaumenosanue na y4acmuuxd,

EHK/BYJICTAT 200797338,

YBAXAEMA I'OCIIOXO TUPEKTOP,

3anuueHu noanucu - un.2, an.1 ot 33114

[IpoekTsT ce ochmecTBaBa ¢ GHUHAHCOBATA MOAKPEna Ha OnepatusHa nporpama ,,Pazsutue

2007-2013, chbunancupana ot EBponeiickus ¢bi03 upes “Esponefickus coupaner doua“

3anuyeH nevart - un.37, an. 1 ot 33K -
Tbproecka TaWHa;
3anuyeH nognuc - un.2, an.1 ot 33114




1. C HacTOSIIETO TIpeACTABAME HALUATA TEXHWYECka opepra 3a obocobena mosuuuas Ne 7 B Eme
[I-pBEYHE AHTHTEJ]IA 32 AMYHOXHCTOXHMHS (Opepmama ce us2o0mss 3a 6CAKa obocobena nosuyus no
omoeniHo) OT NophYKara.

INpeiaramMe CieaHMTe apTHKyaM 3a ofocobeHara MO3MUMA, 7O KOATO Y4acTByBaMe, KaTo IpHiarame
noIrsHeHa Tab/IHNa, AOKA3BaIla CHOTBETCTBMETO HA MPEJUTaraHuTe OT HAC apTHKYJIH C H3UCKBAaHHMATA Ha

Br3noxurens:

Banuyenn nognucy - 4n.2, an.1 ot 33114

3anunyeH nevar - 4un.37, an. 1 ot 33K
- TbproBcka TalHa;

3anunuyeH nognuc - 4n.2, an.1 ot
33n4

TTpoeKTBT ce OCHIIECTBSBA ¢ BHHAHCOBATA NMOKpena Ha OnepaTHBHA MPOrpama ,,Pa3BUTHE HA YOBEIKHUTE PeCYpCH”
2007-2013, codunancupana ot Esponeiickus cbios upes “Esponeiickus coumanes gponn
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2. CpokbT 3a M3IIBJIHEHHE Ha JOCTaBKH Mo obocobeHaTa nosvumi, Cliell MONy4YapaHe Ha BB3NIAraTesHO
MHCMO OT Branoxurens e 1o 15 kanengapHu auu (Munumym 1 Oen u He nogeve om 45 xanenoapHu OHu.
IIpu Henonvaeane om YYacmHuxa ce npuema 45 xan. OHu).

3. 3a o6ocobenu nosuiyy Ne | — 38: OcTarbYHHAT CPOK Ha TOAHOCT Ha NpeIokKeHHTe ¢ odepraTa CTOKH
KBM JaTraTa Ha aoctaBka e 6uae 10 meceua (#e no-manko om 9 meceya, kvoemo e npunodicumo). Ilox
OCTaTBYEH CPOK HA FOJHOCT Ce MMa MpPENBHI BPEMETO 3a KOETO PeaKTHBbT € TOJEH 3a ynorpeba cien
JAOCTaBKa B crpajara Ha Beamoxurens.

4. Axo 6B1eM u30OpaHH 33 U3ITBIHUTE) Ce aHTAKUpaMe J1a OCHIYPHM NpPEUIOKEHHTe ¢ odepTaTa CTOKHM 3a
ueaMs Cpok Ha Aorosopa. B ciywait, ue nopagu HenpeasHaeHH 06CTOATENCTBA CHIIHTE OBAAT CIPEHH OT
[POH3BOJCTBO CE aHTayKHpaMe Ja NPejioiKUM MPOAYKT C EKBMBAIEHTHU WJIH CXOAHH XapPaKTEPUCTHKH.

5. OcurypsBaMe Cl€JHOTO BpeMe 3a peakuus, TpH NMOJafeHa peKjiamallyd Ha apTHKyJ]l OT CTpaHa Ha
Br3noxuTesis, ChIIaCHO YCJIOBHATA Ha JoroBopa: | nHu (munumym 1 u maxcumym 14 xanendapnu ouu.
Ilpu nenonvnsane om yuacmuuxa ce npuema 14 xan. Ouu). B mocoveHHs CpOK 1€ OTrOBOPHM Ha
Bo3noxurens 000CHOBAHO B [THCMEH BH 0aIM IPHEMAME HJIH OTXBBPJIAME PEKIaMaliMATa.

6. Croxkure (¢ M3KIOYEHHE HA PELMKIMPAHH TOHEPH) L€ Ce AOCTaBAT B OPHTHMHAIHA, HEHapylleHa
OMNaKOBKA Ha MPOM3BOIMTEIS, IPH ClIa3BaHe HA YCIOBUATA HA MPOM3BOAMTENA 32 TPAHCIIOPT M ChXPaHEHHE
Ha apTUKYJa.

7. Tlpu pmocTaBKa, CTOKMTE Iie OBAAT MPUAPYXKEHH OT TNpPHIOXKHMHTE 3a Clydas CepTH()HKATH H
JAOKYMCHTH, M3aJCHH OT NPOMUIBOAUTENA WWIH KOHTPOJIHpAaLlH OpraHu3alHtHu.

8. TlomaBaHero Ha HacTosIlaTa TeXHWYecka od)epTa YAOCTOBepABa OE€3YCJOBHOTO NpPHEMaHEe OT Hailia
CTpaHa Ha BCHUKH M3MCKBAHHSA H 33JBbJDKEHHS, NIOCTABEHH OT BBpanioxkuTens B npoBexxaaHaTa mnpoueaypa 3a
CBHOTBETHATa 000co0eHa MMO3HLMA.

! BAJKHO: Axo y4aCcTHHKBT MojaBa odepra 3a MoBeue OoT eaHa obocobeHa mo3uims, wiHk Ne 2, T.e.
Texuuvecka odepra ce npeacraes 3a Beaka 000co0eHa MO3ULMSA MO OTASTHO B OTHENEH IUTHK Ne 2 | ce
HANKCBA MO ClIeIHUA HAYWH:

. HMe na ywacmuuka: .......................

IIpeonosicenue 3a usnvinenue na nopvyxkama no obocobena nosuyus Ne ....

LR

3anuyeH nevar - un.37, an. 1 ot
33K - Tbproscka TaiiHa;

Jlata 8.08.2014 rox, 3anunyeH nognuc - yn.2, an.1 ot
rp. Codus / noamnuc, mevar A

yl'l'bd'lHOMOlJJ,eH Ja noamnmiae HPC,UJ'IO}I(CHHeTO 3a H OT HMETO Ha
vereenenerens (UBNUCEA CE UMEMO HA YYACTHUKA)

(uznucea ce umemo Ha YMeAHOMOUJEHOMO HuYe U ONBHCHOCMMA,

3anuyenn

Kamo 6 Cayuau, 4e mosa He e 3AKOHHUA HNpedcmasumen Ha

nognmey - YHACMHUKA Ce NPUNG2a HoMapuanHo 3a8epeHo NbAHOMOUHO).

un.2, an.1 ot

33n4

-

TIPOEXTBT ce OChIecTBABA ¢ (hrHaHCOBaTa noJkpena Ha OnepaTHBHA Nporpama ,,Pa3guTHhe Ha yoBemwIKKUTE pecypeu”
2007-2013, codunancupana oT Esponelickua ¢bio3 upes “Epponelickua conuaneH pona®
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|3anw-|eHV| OaHHu - un.37, an. 1 ot 33K - Tbproscka TanHa

1164 Cochus , k8. JlozeHel , yn. , 3natoBpbX , No S%jsaanem [annn - un.37, an. 1 ot

33K - Tbproscka TaiiHa 1

OTro Op %

Mo orHoweHnue Bauwie 3anursaHe ,CBBLR3AHO C Jlun M_OOKYMEHTW W KOHCTaTUpaHu

HEepeOBHOCTH O OTHOWeHWe HA AOKYMEHTHUTE B NNUK Ne 1 or ocheprara _3a 060cobeHu

no3uLUKn No 7 |3anw4eHM TEKCTOBE, ThI KAaTO Ce OTHACHAT A0 Apyr1 060co6eHN |

Mpunaram CnucbK HA AOKYMEHTUTE, CbAbpXallU ce B ocdeprata, AOMUHUCTPATUBHU
CBEIEH!S 32 Y4aCTHUKA U MombiHeHust obpasel Ha OdepTa 3a yyacTue B npoueaypara,
nognucaxu ot ynpasutens Kanux KoHcrantuHos Kpaes.

Mpunaram Aeknapauus 3a OTCbCTBUE Ha obcTosATencTeaTa no un. 47, an. 2 ot 300 -
O6pasel Ne 6 OT fOKyMEHTauusATa 3a y4acTne CbC 3asBeHo: 4. MpencraBnaBaHUAT OT
MEH YYaCTHWK HAMAa 3aAbIDKEHUA MO CMUCbIa Ha i 162, an. 2, 7. 1 or JaHb4yHO-
OCUIYpUTENHUSA MpoLecyaneH KoAeKC KbM AbpkasaTta v KbM oOwwHa, ycTaHoBeHu ¢
BNSI3bJ1 B CUNA aKT HA KOMMETEHTEH OpraH, OCBEeH ako e ACMYCHATO pa3CcpoYBaHe uiu
OTCpo4YBaHe Ha 3aAbiDKeHUdTa, a 8 cnydall ye ydacmHukbm e yyk0ecmpaHHo nuye —
HAMA 3aQbIDKEHUS 32 AaHBLUM UMM BHOCKM 33 COLMAnHOTO ocurypsieaHe CbriacHo
3aKOHOAATENCTBOTO Ha AbpXaBara, B KOATO YYaCTHUKLT € YCTaHOBEH).

Mo oOTHOWeHWe Balle 3anuTBaHe ,cBbp3aHo c Koxcrarupanu HepeposHocTu M

Bunpocu: Mo ovHowehue Ha npeacraseHute B [nnk Ne 1 Gpowypu, Katanosu,

M3BaAKH OT OpollypH, KaTanou U Apyrn AOKYMEeHTU Ha npou3BoAUTENSA, YKasBalliu

MMeTO Ha npou3soauTens Ha apTUKYna, KatanoxeH unu naptMaeH HomMep Ha apTukyna,
TeXHUYECKUTE U HKUWOHANHU XapakTepUCTUKKU Ha apTUKyna 3a 060c06eHN No3uUnUn

[

TbIA KaTo Ce OTHacAT
0o apyrn o6ocobeHn

3anuyeHn TekcToBe, npunaram:

nosmuun.

Mpesoau Ha Gbnrapcky e3vk Ha GpowlypuTe 3a apTuKynum ot O6ocobeHa nosvuma Ne 7 —
o IbPBUYHN aHTUTENna 3a umyHoxucToxummus”. Moanymm 7.18 n 7.20 ca nentmamn U TAXHOTO

onucanue e B Gpowypure Ha aHTuTenara 7.17 n 7.19.

3anunyeHn TeKCToBe, Thil KATO Ce OTHACAT A0 ApYrv obocobeHun nosuumn.

2. 3abenexu 1 Bunpocu no Gpolypute 3a apTukynuTe oT o6ocobeHa no3uuus Ne 7:




s BUOMIACT EOO[ @

1164 Cocusa , k8. JlozeHey, yn. , 3naTOprX » N2 B63[3anuuenn aannm - un.37, an. 1 ot
13aJ'IVN9HVI AaHHu - un.37, an. 1 ot 33K - Tbproscka TaiiHa | 33K - Tbproecka TaiiHa

2.1. 3a apTukyn 7.7 —noTebpX4aBame ,ye aHTUTANOTO € NPUNOXMMO 33 UMYHOXUCTOXUMUA
Ha napacduHOBM cpe3n.KaTo fokasaTencTeo npunarame ABe pesioMeTa oT CTaTuu.

2.2. 3a aptukyn 7.10 — B Gpowypata Ha aHrUIACKU €3UK He & oTbennasaHo Aanu aHTUTANOTO
cpeiyy Ki-67 ce uanonaea 3a UMyHOXUCTOXUMMSA, KaKTO M3KUCKBa 3adanneTto. Otrosop:lpunoxeHa
e nyGnukauus ,0T KOATO € BUAHO ,4e aHTMANOTO paboTi Ha MMYHOXMCTOXUMUA.

23. 3a aptukyn 7.15 — B Opowypatra Ha aHrnuickkn €3k He € orbenAasaHo pganv
MOHOKNOHanNHoTo aHTuTano cpelly Bestrophin 1 knox E6-6 e nogxoaawo 3a MMyHOXMCTOXUMUS
U UMYHOMpPeuunuTaLus, KOeTo ce U3UCKBa OT 3ajaHueTto; B Gpowypara He e otbensasaHo, 4e
NpeanaraHoTo aHTUTANO e NpunoxumMo 3a umyHodnyopecueHums.Otrosop :lMpunoxexn ca
nbnHaTta 6powypa Ha CbOTBETHOTO aHTUANO U HENHUAT NPEBOA.

2.4. 3a aptukyn 7.18 - HAmMa npunoxeHa Gpoluypa ¢ npeBoa Ha 6bnrapckv eank 3a 6nokvpaty
nentug 3a p-ERK %, Thr202-Tyr2014, aHTutano, KOHUeHTpauus He no-manka ot 100pg 8 0.5 ml.
YyacTHUKBLT Aa npeacrasu HpoLuypa unu U3Baaka oT KaTtanor Ha NPOU3BOAUTENS 33 KaTanoXeH
Homep sc16982-P ¢ npesog Ha ObArapcku e€3ukK, CbrMacHO M3WUCKBaHWATa Ha T. 7.3.2.3 oOT
AOKYMEHTaUWsATa 3a Yy4yacTMe — C TeXHW4eckM W (PyHKUMOHANHW XapakTepucTuKu Ha
aptukyna.OtroBop:Tbil KaTo ToBa ca NEnTMAW ,Cpelly KOWTO ca MOoNy4YeHW CbOTBETHUTE
aHTUTenNa,TAXHATAa XapakTepucTuka e AaneHa B ChOTBETHaTa 6powypa Ha aHTuTenara Csl
CLOTBETHUTE KONMUYECTBaA M KOHUeHTpauwms.llpousBoguTensaT He npegoctass Opowypa 3a
nenTuaMTe,CpeLLy KOUTO Ca NPOM3BEAEHN aHTUTenara.

2.5. 3a aptukyn 7.20 — Hama npunoxeHa Opoluypa ¢ npeBoj Ha Obnrapcku eauk 3a 6nokupaly
nentua 3a MenatoHuH - 1B pelenTop aHTUTANO; pascgacoska - He no-manko oT 100 pg/0.5 ml.
YyacTHUKLT Aa npeactasu bpoluypa unu ussagka ot KaTtanor Ha NPoU3BOAUTENA 3a KaTanoXeH
Homep sc13174-P ¢ npeesog Ha 6bnrapcku e3uK, CbINacHo W3WCKBaHWATa Ha T. 7.3.2.3 or
NOKYMEHTaLuMsATa 3a y4yacTue - C TEXHUMECKU M (DYHKUMOHANHW XapakTepucTUkM Ha apTukyna.
OtroBop:THbi KaTo TOBa €a NeNTUAW ,CPELLy KOUTO ca NONyYeHU CLOTBETHUTE aHTUTena,TAXHaTa
XapaKTepucTuka € J[ajeHa B ChLOTBeTHara Opowypa Ha aHTUTeNnaTa ChC CbOTBETHUTE
Konu4yecTsa U KoHueHTpauus.[lponssoguTenaT He npepoctasa Gpolypa 3a nenTuaguTe,cpeLuy
KOWTO Ca NpOU3BEAEHN aHTUTENAaTA.

2.6. 3a aptukyn 7.25 ~ B Opowypata Ha aHrNuickM €3uK He € oTOens3aHo panu
MOHOKIOHANHOTO aHTUTANO cpelly Integrin beta 1 MoXe Aa ce U3Non3Ba BbPXY YOBELLKM ThKaHu.
YYacTHUKLT MO BBL3MOXHOCT Aa NPeACTaBu NOTBBLPXKAEHME OT NPOU3BOAUTENS — C NPEBOA Ha
Obnrapcku esuk, Aanu npeanaraHoTo CbrnacHo Opollypara MOHOKIIOHaNHO aHTUTANO MOXe Ja
ce u3nonssa BbpXy uvoBelKU TbkaHu. Otrosop:[punarame nybnukaumsi ,0T KOATO € BUAHOuE
aHTUTANOTO NoKassa KpbCTOCaHa PEaKTUBHOCT C YOBEK.

3anuyeHn TEKCTOBE, Tbi KaTo ce OTHacAT 40 ApyrM 060cobeHn No3numu.
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1164 Cocbws , k8. JlozeHel , yn. , 3natoBpbX , Ne 63 [3anuuenn aanuum - un.37, an. 1 ot

= 33K - Tbproecka TaiHa
|3anw4eHV| AaHHm - un.37, an. 1 ot 33K - Tbproscka TanHa | P

3anuyeHn TeKCcToBe, Thbi KaTo ce OTHacAT A0 apyrmn 060cobeHn no3uumm.




o BVMOMMNACT EOOL @

1164 Codus , KB. Noseney, yn. , Sn'aTOBp'bx a Ne 63 [3anuuenn gannm - un.37, an. 1 ot

— 33K - Tbproecka TanHa
|3anw4eHV| naHHm - un.37, an. 1 ot 33K - Tbproscka TanHa | P

3anunyeHn TeKCToBe, Thbii KaTo ce OTHaCAT A0 ApYrM obocobeHun nosuumn.

A

WaroTeuAN:|3anvueHy nuiHM faHH - un.2,
an.1 ot 33114

Ynpasuten Ha BUOTIACT EOOA

3anuyeH nevart - un.37, an. 1 ot 33K -
TbproBcka TainHa;
3anunyeH nognuc - un.2, an.1 ot 3314




ITo3.7.1.

IlpeBop OT aHIITHIMCKH €3HK

Jloro ua Santa Cruz Biotechnology, Inc.

Ooma
undopmanus:
Xpomo3zomHa
JIOKAJIH3ANHS
Harounnk:

IIpoaykr:

CexpaHenue:

punoxenns:

IIpenopb4ansn
BTOPHYHH
PeaKTHBH:

H3cneposaren
cKa ynorpeba:

Santa Cruz Biotechnology, Inc. 1.800.457.3801

TH (A-6): sc-374048

Ienernuen nokyc: TH (uosex) — 11p15.5; Th (Mumka) — 7 FS

TH (A-6) € MHIe MOHOKIOHAJHO AHTHUTAIO, CriElMPHUYHO Cpely eMmHTON HaMmHpall ce
mexay amuHokucermuuute 500-526 8 C-repmunannus kpaid Ha TH OT YOBEIIKH MPOH3XOA.
Bcsika Buanka chabpika 200 pg IgG B 1.0 mn. PBS ¢ <0.1% natpues asun u 0.1% xenatu.

Crxpanssaiite npu 4° C, **JIA HE CE 3AMPA3SIBA**. CrabuieH 3a eaHa roJiHa oT
narara Ha gocraska. He e onacen. He uzucksa MSDS.

TH (A-6) ce npenopbusa 3a HokassaHe HA TH OT MHIIM, IUIBIIM H YOBELUKM NPOM3XOR
nocpeacteom Hmyrobnor (Hauanno paspexaane 1:100, auamason a paspexcaane 1:100-
1:1000), Mmyrnonpenunurauus [1-2 pg Ha 100-500 pg obur nporen (1 ml xierbyeH
nuzar)], Umynodayopecuenuus (HauanHo paspexnane 1:50, auamasoH Ha paspekaaHe
1:50-1:500) u TBBpHO-Pazosa ELISA (nauanso paspexaaue 1:30, ananason Ha paspexaHe
1:30-1:3000).

IMoxxomsAiwo 3a u3non3BaHe kato koutponso anturano 3a TH siRNA (h): sc-36662, TH
siRNA (m): sc-36661, TH shRNA Plasmid (h): sc-36662-SH, TH shRNA Plasmid (m): sc-
36661-SH, TH shRNA (h) Lentiviral Particles: sc-36662-V u TH shRNA (m) Lentiviral
Particles: sc-36661-V.

Monekynna Maca Ha TH: 60 kDa.,

ITonoxwurenna kontpona: PC-12 knerpueH nusar: sc-2250, PC-12 + NGF kiersueH nu3ar:
sc-3808 wau MUIIHM MO3BYEH €KCTPAKT: $C-2253.

3a NOCTUraHe Ha ONTHMAIHY PE3YJITATH CE NPENOpPbYBAT CISIHUTE BTOPUYHH PEaKTHBH: 1)
Umyno6mot: u3nonsgaiire kose antu-mume IgM-HRP: sc-2064 (ananason Ha paspexnase:
1:500-1:5,000), TBS Blotto A bnokupaum Peaktus: sc-2333 u Hmyno6nor Jlymunosn
PeaxTns: sc-2048.

2) Umysonpemmnuraums: usnonssaiire Protein L PLUS-Agarose: sc-2336 (0.5 ml
agarose/2.0 ml).

3) Umynodnyopecuenius: usnonssaiire kose antu-mume IgM-FITC: sc-2082 (auanazon
Ha paspexnase: 1:100-1:400) wnu koze aumtu-mume IgM-TR: sc-2983 (muanazon Ha
paspexaane: 1:100-1:400) ¢ UltraCruz™ Cpena 3a nokpusane: sc-24941.

Camo 3a M3CIIE/IOBATENCKH LENH, 2 He 332 UarHOCTUYHH NpOLICAYPH

831.457.3800 fax 831.457.3801
www.scbt.com

Europe +00800 4573 8000 49622145030



IMo3.7.2.

IlpeBox oT aHrIMHCKH €3HK

Jloro Ha Santa Cruz Biotechnology, Inc.

Oo6ma
undopmanun:
Harounux:

IIpoayxr:

Ipanoxenusn:

Ipenopnuann
BTOPHYHH
peaKkTHBH:

Cobxpanenne;

Hzcneposaren
cKa ynorpeba:

3aemxn anTu-muuu IgM-FITC: sc-358950

Baemku autu-munu IgM-FITC e npeabcopbupano, ahuHHTETHO NMPEYHCTEHO BTOPHYHO
AHTUTSUIO TIONYYEHO B 3aeK, cpeury Muni IgM u koutorupato ¢ FITC (fluorescein
isothiocyanate).

Beska uanka cuaepxa 200 pg saemku IgM (npeaGeopbupano ¢ Muiuy 1 yosewky IgG) B
0.5 mu. unu PBS ¢ 0.2% narpues a3uz (3a IF), wi PBS ¢ 0.1% rea u 0.1% Hatpues asuz
(3a FCM)

3aemku autH-muHd IgM-FITC ce npenopsusa 3a Aerexnus Ha mumu IgM nocpeacteom
UmyHodyopecueHuus (HavanHo paspexcnane 1:100, auanasoH Ha paspexane 1:100-
1:400), ImyHoxucToXuMKs (HavanHo paspexcaane: 1:100, quana3on Ha paspexaaHe:
1:100-1:400) u dpnoyuuromerpus (0.5-1 pg na 1x10° wrerku).

A. KYJITUABHPAHHA KIIETKHA

o CrystalCruz™ nokpuBHH cThKIa, 22 X 50 mm, npejBapyTeHO MOYHCTeHH: s¢-24975
e CrystalCruz™ Mukpockoncks cTekia 75 x 25 mm; 72 MaTupaHu: sc-24976

e PBS (DocharHo-Oydepupan pasrsop), npax, 1 maker: sc-24947

o  @opmanaexus, 37% dopmanzexuneH pasreop, 25 ml: sc-203049

e Bonoponen npexuc, 30% pasreop, 100 ml: sc-203336

B. 3AMPA3EHH TbKAHHH CPE3H

e Organo/Limonene Mount, HeTokcH4eH, JitepHaTBa Ha Permount, 100 ml: sc-45087

e UltraCruz™ cpena 3a nokpHBaHe Ha Cpe3H, Ha BOJIHAa OCHOBa, 10 ml: sc-24941

e ImmunoHistoMount, cpena 3a NOKpHBaHe Ha Cpe3d Ha BogHa ocHoBa, 30 ml: sc-45086
e Immuno In Situ Mount, 3a ynorpe6a ¢ ux cury xubpuausanus, 30 ml: sc-45088

C. PUKCHPAHHU BHB ®OPMAJIMH U BKJIIOYEHH B ITAPA®HUH THhKAHHU
CPE3H

e Tlapa¢un, 3a MoAroToBKa Ha ThKaHHM NMpobH 3a oneTsaBane, S00 g: sc-286633

o Kcunon, cMecenu usomepu ¢ etwnbensen, 500 ml: sc-237422

e XemarokcunuH no Gill’s #2; aapeHo koHTpaouseTsBaHe, 100 ml: sc-24973
Coxpansasaiite npu 4° C, **JJA HE CE 3AMPA3SIBA**. Crabuien 3a equa rogusa or
parara Ha nocraBka. He e onacen. He n3ucksa MSDS.

Camo 3a u3cneNoBaTENICKH LIEJIH, & HC 3a AHarHOCTHYHH NpoLCAYPH

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801 Europe +00800 4573 8000 49622145030

www.scbt.com



I103.7.3.

IIpeBOA OT AHIMUMCKHM €3UK

Jloro na Santa Cruz Biotechnology, Inc.

Synaptotagmin I (15): sc-136480

O6ma

nHpopMaAnHA:

Xpomozomua eneTnuen nokyc: SYT1 (vosek) - 12q21.2; Syt! (Mmmxka) - 10 D1.

JIOKATH3AMES

H3TOouHHBK: Synaptotagmin 1 (15) e wmume MOHOKJIOHAJIHO @HTHTSUIO, IOMy4eHO Cpelry
aMuHOKHcenuuuTe 250-259 Ha Synaptotagmin I ot HoBEIIKH NPOH3XOA.

IMponykKT: Besxa suanka ceabpxa 200 pg IgG B 1.0 mn. PBS ¢ <0.1% wnatpues asun u 0.1%
JKEJIATUH.

HMacnenoaTeiicka CaMo 3a M3C/IE/IOBATENICKM LENH, 3 HE 32 JIMArHOCTHYHH [POLEAYPH

ynorpeba:

IpunoxKeHus: Synaptotagmin 1 (15) ce nperopr1ea 3a I0ka3Batie ua Synaptotagmin I (15) ot My,
[UTBLIK ¥ YOBEUIKH MPOM3XOJ TOCPEACTBOM MMyHOOJI0T (Ha4aHO pa3speKaaHe 1:200,
nuanazoH Ha paspexkaane 1:100-1: 1000).
[TOXXOAALIO 33 HU3MOJ3BaHe KaTO KOHTPOIIHO aHTHTANIO 33 Synaptotagmin I (15) siRNA
(h): sc-41310, Synaptotagmin I (15) siRNA (m): sc-41311, Synaptotagmin I (15) shRNA
Plasmid (h): sc-41310-SH, Synaptotagmin I (15) ShRNA Plasmid (m): sc-41311-SH,
Synaptotagmin 1 (15) shRNA (h) Lentiviral Particles: sc-41310-V u Synaptotagmin I
(15) ShRNA (m) Lentiviral Particles: sc-41311-V.
Monexynua Maca Ha Synaptotagmin I (1 5): 40/65 kDa.
TTonoKuTeNHA KOHTPOJA: eKCTPAKT OT MO3BK Ha ILTBX: sc-2392

Ilpenopsuanu 3a MOCTUraHe Ha ONTHMANTHU PE3YJITATH CE NPETOpBYBAT CIIEAHHTE BTOPHHHH pEeaKkTHBH:

BTOPHYHH 1) iMyHOGI0T: H3NO3BANTE KO3€ AHTH-MHULIE IgG-HRP: sc-2005 (auana3oH Ha

peaxkTHBH: paspexnase: 1:2000-1 :32,000) s Cruz Marker™ cBbBMECTHM KO3H aHTH-MHALIH IgG-
HRP: sc-2031 (nuana3oH Ha pa3pesxaaHe. 1:2000-1:5000), Cruz Marker™ CranzapT 3a
MornexyiHa Maca : sc-2035, TBS Blotto A Briokupau Peaktub: sc-2333 1 HmyHnobnot
Jlymunon Peaktus: sc-20438.

Cnxpanenne: Crxpansgaiire npu 4° C, **JIA HE CE 3AMPA3SBA**, Crabunen 3a eina roiuHa ot
jaTaTa Ha goctaBka. He e onaceH. He u3ucksa MSDS.

santa Cruz Biotechnology, Inc. 1.800.457.3801  831.457.3800 fax831.457.3801  Europe +008004573 8000 49622145030

www.scbt.com



Jloro ma Abcam

Hanmenoranue
HA NPOAYKTA

Kon na npoayxra

Ooem
Onncanne
Cuoenudnanocr

Tecrpann
NPHJIOKEHHS

Bupona
PeaKkTHBHOCT

Hmynoren

CBolicTBa
®opMma

Hnaerpyknux 3a
CbXpPaHECHHE

Bydep 3a

ChXpaHeHHE

Yucrora
Kinonaanoct
HoaTan

Ilpnaoxenus
IHC-Fr
WwB

ICC

IHC-P

Io3.7.4.
IIperon OT aHMIHICKH €3MK

HudopmarposeH THCT

Antn-Alpha B Crystallin artutsno

Antu-Alpha B Crystallin anTuTsino

ab13497
100 pl
3aemko nonukinoHanHo cpemy Alpha B Crystallin

ToBa aHTHUTANIO HE MOKA3Ba KPBCTOCAHA PEaKTHBHOCT HUTO ¢ beta Crystallin HuTO C
alpha A Crystallin.

IHC-Fr, WB, ICC, IP, [HC-P

Pearnpa ¢: Muuika, ILieX, ITune, Kpasa, Yosek

IIpeamosara ce, e padoTH ¢: 3aek, Xamcrep

CUHTETHYEH NMEeNnTH!

REEKPAVTAAPKK

kontorupas kM KLH, xopecnonaupam ¢ AK 163-175 na wopemku alpha B Crystallin.

Teuna

CoxpaunsBaiite npu +4°C 3a kpatko (1-2 cenmuim). Pasdacosaiite 1 cpXpaHsaBaiiTe npu
-20°C unu -80°C. U3bsarsaiite noBTOpHO 3aMpa3sBaHe/pa3MpassaBaHe.

Koncepspant: Hama
CBCTaBKHU: LA CEpyM
Lan anTcepym
INonuknonanHo

IgG

Hsnonspaiire B KOHLICHTPAalHA B 3aBHCHMOCT OT METOAa

1/1000 - 1/2000. [Tokasea uBHua ¢ npubau3HTeTHa MOJIeKyIHa Maca 22 kDa
(npennonaraema Mon.Maca : 20 kDa).

1/200
Hznon3eaiite B kOHUEHTpawug 5 pg/ml.
H3nonssaiite B KOHLIEHTpaLUHUs B 3aBUCHMOCT OT METOZA

http://www.abcam.com/Alpha-B-Crystallin-antibody-ab13497.html|



Jloro Ha Abcam

HanmenoBanue
HA DPOAYKTA

Kopa Ha npoaykra

O6em
Onucanne

TecrBann
NPHIOKEHUSA
Buposa
PeaKTHBHOCT

Hmynoren

CBoiicTBa
®opma

HAucrpyxuun 3a
CbXpPaHEHHE

Bydep 3a
chXpaHeHHe

KonneaTpanus
Yucrora
KnonanHoct
IMogTHN

Ipuaoxenus
IHC-Fr
WB

ICCAF
IHC-P

IMo3.7.5.
IpeBon ot aHrHiCKH €3UK

HudopmauroHeH aucT

AHTH- Alpha B Crystallin (phospho S59) antuTano

Anti- Alpha B Crystallin (phospho S59) antuTano

ab5577

100 pg

3aemko nonuknoHansHo cpeury Alpha B Crystallin (phospho S59)
IHC-Fr, WB, ICC/IF, IHC-P

Pearnpa ¢: Muiuka, [Lrex, Kpasa, Yosek
Ilpeanonara ce, 4e paborn c: Osua, 3aek, Xamcrep, Ceunsi, MaiiMyHa

CHHTETHYEH NeNTH/, Kopecnonaupay ¢ yosewku Alpha B Crystallin AK 54-64
(phospho S59)

Cexeenius: FLRAPSWIDTG

Teuna

Coxpanssaitre npu +4°C 3a kpartko (1-2 ceamuuu). Pasdacopaiite U cpxpaHsBaiite npy
-20°C unm -80°C. HU36sarsaiite noBTOpHO 3aMpassBaHe/pasMpassaBaHe.

Koucepsant: 0.05% HaTpHeB a3u
CsctaBku: 99% PBS, 3% BSA
100 pg npu 1 mg/ml
AQHHHTETHO NPEYHCTEHO
[onuknoHanHo

IgG

Hznonssaiite B KOHLEHTpaLKa B 3aBHCUMOCT OT Metoza. PubMed: 21126175

Uznonssaiire B KOHUEHTpawua 5 pg/ml.Jlokaspa UBHIA ¢ MPUGIHIUTEHA MOJIEKYTHA
Mmaca 20 kDa.

Hsnonzeaiite B konuenrpaums 8 pg/ml.
Hsnonssaiite B KoneHTpauua 8 pg/ml.



Ilo3.7.6.

IIpeBox OT aHIIHICKH €3UK

Jloro na Santa Cruz Biotechnology, Inc.

Ob6ma
audopmannn:
Xpomosomua
JIOKAJTH3AIHSA:
H3TouHHK:

Ilpoaykr:
Cbxpanenne:

punoxenns:

IIpenopbruann
BTOPHYHH
PeaKTHBH:

H3zcnenoraren
CKa ynorpeba:

Santa Cruz Biotechnology, Inc. 1.800.457.3801

KiSS-1 (24-Q): sc-101246

I'enetnucu nokyc: KISS1 (vosex) - 1g32.1.

KiSS-1 (24-Q) e MuiIe MOHOKIOHAIHO aHTUTIO, CELU(UUHO Cpelly pPeKOMOHHAHTCH
KiSS-1 o1 4oBeIIKH NMPOHU3XOA.

Beaka Buanka cpaspxka 100 pg IgGy, B 1.0 ma. PBS ¢ <0.1% narpues asunx u 0.1%
JKENaTHH.

Cuxpanssaitre npu 4° C, **JJA HE CE 3AMPA3JBA**. CtabwieH 3a efHa rofxna ot
naTaTa Ha nocraska. He e onacen. He u3rcksa MSDS.

KiSS-1 (24-Q) ce npenopwusa 3a pokaseaHe Ha KiSS-1 or wuoBemKH mnpousxon
MOCPENCTBOM HMYHO(IYOpEeCUEHIHs, HMYHOXHCTOXHMHS (BKJIIOYHMTENHO TnapadHHOBH
cpesu) (HaganHo paspexcaane 1:50, nuanaszon Ha paspexzaane 1:50-1:500) u Teppno-dasosa
ELISA (nauanno paspexxnane 1:30, nuanason Ha paspesxmane 1:30-1:3000).

TMoaxoaAwo 3a U3NoN3BaHe KaTo KOHTPOIHO aHTHT IO 3a KiSS-1 siRNA (h): sc-37443.
MonekynHa maca Ha KiSS-1: 15 kDa.

IMonosxurenna xourpona: PC-12 wiertuen nuzar: sc-2250, PC-12 + NGF xnersuen nuzat:
sc-3808 wiH MUIIM MO3BYEH EKCTPAKT: SC-2253.

3a nocTHraHe Ha ONTHMAJIHH PE3yJITATH Ce NPEenoPhYBAT CJICJHUTE BTOPHYHU PEaKTHBH: 1)
HimyHodmyopecueHLua: u3nonzsaiite ko3¢ antu-muuie IgG-FITC: sc-2010 (auanason Ha
paspexaane: 1:100-1:400) win kose awtu-mume IgG-TR: sc-2781 (nuanason Ha
paspesxnane: 1:100-1:400) ¢ with UltraCruz™ cpena 3a nokpuBane: sc-24941.

2) UmyHoxucroxumus: usnonssaire ImmunoCruz™: sc-2050 unu ABC: sc-2017

mue IgG onpergpama cucrema

CaMo 3a M3CNIeIOBaTeNICKH e, a He 3a IMarHOCTHYHH NPOLEAYPH

831.457.3800 fax 831.457.3801
www.scht.com

Europe +00800 4573 8000 49622145030
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IpeBoj| OT aHIIMACKH €3UK

Jloro na Santa Cruz Biotechnology, Inc.

Ob6ma
undopmManns:
XpomosomHa
JIOKAJIN3anHEs:
H3TOouHHK:

Hpoayxr:

-

Cobxpanenue:

H3scaenosaren
cka ynorpeba:
Ipanoxenns:

P

Ipenopbuan
BTOPHYHH
peaKTHBH:

MEL-1B-R (H-18): sc-13174

[enernuen siokyc: MTNR1B (uoBek) - 11q14.3.

MEL-1B-R (H-18) e aQuHMTETHO MPEYHCTSHO KO3€ [IOAMKJIOHANIHO AHTHTANO TIONYHCHO
cpelily NeNnTHI BbB BbTPSLIHUS PErHOH Ha MEL-1B-R ot 4yoBelIKH MMPOU3XOA.

Besika Bhanka cbhabpika 200 pg IgG B 1.0 ma. PBS ¢ <0.1% sartpues a3un 1 0.1% xenaTiH.

3a KOHKypEHTHM M3CJIe/IBaHHUS € HANHYCH 6oxkupauy nentuy - sc-13174 P, (100 pg nentuA
g 0.5 ml PBS chabpxaiy < 0.1% Harpue asuj v 0.2% BSA).

Crxpaussaifre npu 4° C, **JIA HE CE 3AMPA3SABA**. Cra0wieH 3a eAHa roauHa ot
narara Ha goctaska. He e omnaceH. He uzucksa MSDS.

CaMo 3a H3CIe0BATEeNICKH LEJIH, a He 33 AMarHOCTHYHH TIPOLCIYPH

MEL-1B-R (H-18) ce npenopbuBa 3a JOKA3BaHE Ha MEL-1B-R OT HOBELIKH MPOH3XOA
nocpenictBoM MIMyHOOJIOT (HauanHO paspexiane 1:200, auanason Ha paspexcane 1:100-
1:1000), Mmynonpeumnurauus [1-2 pg Ha 100-500 pg obm nporens (1 ml KneTbyeH
nusar)], VimysogyopecueHIps (Ha4alHo pasperiate 1:50, AuanmasoH Ha paspexiaHe
1:50-1:500) u TBBHpAO-Pasosa ELISA (HauyaIHO paspeidiate 1:30, nana3oH Ha paspexiaHe
1:30-1:3000).

TTOXXO/ALIO 32 U3MON3BaHE KATO KOHTPOIHO AHTHTAJIO 33 MEL-1B-R siRNA (h): sc-40114,
MEL-1B-R shRNA Plasmid (h): sc-40114-SH n MEL-1 B-R shRNA (h) Lentiviral Particles:
sc-40114-V..

Monekynuna maca na MEL-1B-R: 36 kDa.
Tonoxutenxa konrpona: COLO 205 ToTaleH KIeThHCH TH3aT: sc-364177.

3a MOCTUIAHE HA ONTUMANHH Pe3YJITATH CE NPENOPhYBAT CIICAHHTS BTOPH'IHHU peakTHBH:

1) WiMyHOGNOT: M3IO/3BAlTe MATapelko AHTH-KO3® IgG-HRP: sc-2020 (auanasoH Ha
paspexaHe: 1:2000-1:100,000) wm Cruz Marker™ CLEMECTHMO MArapeliko aHTH-KO03€
IgG-HRP: sc-2033 (auana3oH Ha pa3pexiaHe. 1:2000-1:5000), Cruz Marker™ cranaapr 32
MonekynHa maca: sc-2035, TBS Blotto A Brokupam PeakTus: sc-2333 u Hmynobnot
Jlymusnon Peakrus: sc-2048.

2) HmyHONpEeHUNUTaLMS: usnonssaiite Protein A/G PLUS-Agarose: sc-2003 (0.5 ml
agarose/2.0 ml).

3) HmyHodryopecleHUuMA: ysnonssaiite  Marapemko antu-koze IgG-FITC: sc-2024
(nManasoH Ha paspexNaaHe: 1:100-1:400) mnu Marapemko antu-koze IgG-TR: sc-2783
(mmana3soH Ha pa3pexxiaHe: 1:100-1:400) ¢ UltraCruz™ cpepia 3a NOKpHBaHE: sc-24941.

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801  Europe +00800 4573 8000 49622145030

www.scbt.com
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J Pineal Res. 2008 Aug;45(1):50-60. doi: 10.1111/j.1600-079X.2008.00555.x. Epub 2008 Feb 25.

Human placental trophoblasts synthesize melatonin and express its
receptors.

LMD'. Beghdadi H, Lafond J, Vaillancourt c.
Author information

Abstract

Although the role of melatonin on fetal development has been the subject of a number of
studies, little is known about the function of melatonin in the placenta. We previously showed
that melatonin receptors are expressed and are functional in JEG-3 and BeWo cell lines, both
in vitro models of human trophoblast. Local synthesis of melatonin in placenta has been
proposed, but the human placenta's ability to synthesize melatonin de novo has never been
studied. The purpose of this study was to investigate the expression [reverse transcription-
polymerase chain reaction (RT-PCR) and western blot analysis] and activity (radiometric
assay) of melatonin synthesizing enzymes, and characterize the expression of the
melatoninergic receptors in human term villous trophoblast. The results show that
arylalkylamine N-acetyltransferase and hydroxyindole O-methyltransferase melatonin
synthesizing enzymes are expressed and active in villous trophoblast as well as in JEG-3 and
BeWo placental choriocarcinoma cells. In addition, immunohistochemical analysis
demonstrated the presence of MT1, MT2, and retinoid-related orphan nuclear receptor alpha
melatonin receptor proteins in both villous cytotrophoblast and syncytiotrophoblast (STB) as
well as in endothelial cells surrounding the fetal capillaries and in the villous mesenchymal
core. RT-PCR and western blot analysis in primary cultures of human term trophoblast
confirmed the expression of all three melatonin receptors in villous cytotrophoblast and STB
cells. This study demonstrates for the first time a local synthesis of melatonin and expression
of its receptors in human trophoblasts and strongly suggests a paracrine, autocrine, and/or
intracrine role for this indolamine in placental function and development as well as in
protection from oxidative stress.

PMID:18312298[PubMed - indexed for MEDLINE]
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J Pineal Res. 2008 Nov;45(4):403-12. doi: 10.1111/5.1600-079X.2008.00608.x. Epub 2008 Jul 10.

Melatonin as a negative mitogenic hormonal regulator of human
prostate epithelial cell growth: potential mechanisms and clinical
significance.

Tam CW!, Chan KW, Liu VW, Pang B, Yao KM, Shiu SY.

Author information

Abstract

Circannual variation in the human serum levels of prostate-specific antigen, a growth marker
of the prostate gland, has been reported recently. The present study was conducted to
investigate the role of the photoperiodic hormone melatonin (MLT) and its membrane
receptors in the modulation of human prostate growth. Expression of MT(1) and MT(2)
receptors was detected in benign human prostatic epithelial tissues and RWPE-1 cells. MLT
and 2-iodomelatonin inhibited RWPE-1 cell proliferation and up-regulated p27(Kip1) gene and
protein expression in the cells. The effects of MLT were blocked by the nonselective MT(1)/MT
(2) receptor antagonist luzindole, but were not affected by the selective MT(2) receptor
antagonist 4-phenyl-2-propionamidotetraline. Of note, the antiproliferative action of MLT on
benign prostate epithelial RWPE-1 cells was effected via increased p27(Kip1) gene
transcription through MT(1) receptor-mediated activation of protein kinase A (PKA) and protein
kinase C (PKC) in parallel, a signaling process which has previously been demonstrated in
22Rv1 prostate cancer cells. Taken together, the demonstration of the MT(1)/PKA+PKC/p27
(Kip1) antiproliferative pathway in benign and malignant prostate epithelial cell lines indicated
the potential importance of this MLT receptor-mediated signaling mechanism in growth
regulation of the human prostate gland in health and disease. Collectively, our data support
the hypothesis that MLT may function as a negative mitogenic hormonal regulator of human
prostate epithelial cell growth.

PMID:18637986[PubMed - indexed for MEDLINE]
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IIpeBox OT aHITIMHCKH €3MK

Antibodies-Online

Growth Differentiation Factor 9 (GDF9) antibody

AHTHTEH: Growth Differentiation Factor 9 (GDF9)

CHHOHUMH: Gdf-9, GDF-9, zgc:123030

PeakTHBHOCT: Yopek, Muuka, ILrpx, ITwie, Kyue, Csuns, Kpasa

I'ocTonpueMHUK: 3aex

Knonanuocr: IMonuknoOHAIHO

Konrorar: Hexontorupano

[punosxeHue: HMmyno6nor (WB), ELISA, Umynoxuctoxumus ([lapadunosu cpesn) (IHC
(p)), Umynoduyopecuenus IHC-P (IF (IHC-P))

Karanoxen Homep: ABIN734543

Konuyecrso: 100 pl

Hanuunoct:

Hndopmanus 3a NPOAYKTA

HmyHoreH: KLH KOHIOTHpaH CHHTETHYCH MENITHA MOJTy4YeH OT YOBEIIKH GDF-9
Hsorun: IgG

Kpuerocana peaktusHoer:  [Libx, ITune, Kyue, Ceuns, Kpasa

IpeuncTBaHe: npeunicren ¢ Protein A xonoHa u nerrruaHa aguHUTeTHa XpoMaTorpadus
061wy faHHH:

Mornekynda mMaca. 50kDa

Jeraiiig Ha NPHJIOKEHHE
benexku 3a npuiaraxe:; WB (1:100-500), ELISA (1:500-1000), IHC-P (1:100-500), IF (IHCP)

(1:100-500)

OrpaHudeHu: Camo 3a H3CIIEAOBATENICKH LEIH

Manunyaauuu

®opmar: Teuen

Konuentpauus: 1 pg/pL

Bydep: Bybepupan pastsop, chaspxkauy 100 pg/mL BSA, 50 % rnuuepon u 0.09 %
HATpHUERB a3U]1

KoncepsanTh: HaTpHEB a3HA

CuxpaHeHue: -20°C

Cpok Ha FroHOCT: 12 mecena npu -20 °C



I103.7-8-2
IIpeBoA OT aHINHMIICKH e3HK

Jloro Ha ScyTek Laboratories, Inc.

P.O. Box 3286 - Logan, Utah 84323, U.S.A. - Tel. (800) 729-8350 - Fax (435) 755-0015 - www.scytek.com

Rabbit-To-Rabbit Blocking Reagent

(Baoxknpamy PeakTHB 32 H3NO0/I3BAHE HA 3A€IIKH AHTHTEJIA BLPXY 3ACIIKA THKAaH)

Onucande HA NPOAYKTA: Rabbit-to-Rabbit peaxtussT Ha CkaiiTex e GopmysMpata ia OCHIypH Ha

M3CIIEIOBATENAT CHCTEMa 3a OLBeTsBaHe, crocofHa faa Bu3yanushpa
3aelIKH aHTHTENa BBPXy 3aellka ThkaH. B ToBedeTo Ciry4dau 30-
MUHyTHa MHKyGauus c Rabbit-to-Rabbit ~ Gnoka we enuMuHMpa
$OHOBOTO ~ OLBeTABAHE KOETO Ce TMpH4MHABA OT  CHIOreHHH
uMyHOTJIOOYIMHA. 32 ONTHMANHK Pe3YJITaTH, CHIHO TPENOphYBaME
TO3W PeaKTHB JIa Ce H3NOM3Ba B KOMOMHAIMS CBC VnrpaTek AnTH-
Baemka ouserasama cucrema Ha CkaifTek

Ipousxon: Koza

AHTHrenHa cnenu@puaHOCT: AHTH-32€1KO

EH3aMeH KOHIOTAT: Hama

Xpomoren cy0crpar: Hama
neaypa:

Ilpo

2

oW

Cadine

10.
1
12.

.
14.

15
16.
17.

JlenapaduHupaiiTe U peXHAPaTHPANTe ThKAHHHTE CPE3H.

Axo e Heobxomumo Jja Hamanure HecneuuduuHus (OH nopagd HAIMYMETO Ha  CHAOrCHHA
MepoKCKHa3a, UHKYOMPaHTe CTbiJlaTa BbB BOAOPOACH NPOKHC 34 10-15 mun.

Uswmuiite aBykpatHo B 6ydep.

Axo e HeobX0auMO, HHKyOHpaiTe THKaHUTe C CH3UM.

WamuiiTe yeTHpUKpaTHO B Gydep.

Vsnomssaiite Cynep Biok (CkaiiTex kat.Ne AAA) u unKyOHpaite 3a 5 MHMH Ha CTai{Ha Temrneparypa
32 GIOKHpaHe HA HecneUduIHOTO HOHOBO oLBeTsBaHe. 3abesexka: He npesuwasaiite noseye ot 10
MMH. 32 1a HE C& HaMaJli MHTEH3HTETa Ha PeakiuATa.

Wsmuitre eqHokpaTHO B 6ydep.

Msnonseaiite Rabbit-to-Rabbit 6nok v uxky6upaiite 10-60 mun. Bpemero 3a HHKy0aLus 3aBHCH OT
KOJIHYECTBOTO HA eHAOTeHHH UMYHOTTIOOYIMHU B THKAHTA.

Uamuiite yeTUpUKpaTHO B Gydep.

W3110/13BaiiTe MbPBMYHO aHTHTAIO H MHKYOHpaiiTe CBIIacHO NPOTOKOJIA HA IPOUIBOAMTEIA.

Hamuiite yeTupukpatHo B Gydep.

Visnonseaiire YnrpaTek Anru-Tlonusanedt (CkaiiTek kar.Ne ABN) n uHKyGupatire 3a 10-20 muH. Ha
cTaiiHa TeMIneparypa.

Hamuiite ueTHpHKpaTHO B Gydep.

Wanomseaiire VirpaTex HRP (CkaiiTex kar.Ne ABL) win YirpaTek Ank-®oc (CxaiTex xar.Ne
ABM) u unky6upaiite 3a 10-20 MuH. Ha CTaliHa TEMIIEPATYPA.

W3muiiTe YETHPHKPATHO B Oydep.

H3non3paiite noaxXoaAL| XpoMOreH

Kourpaougserere U NOKpUiTe.

PBpKOBOACTBO 32 OTTPpaHABAHE HA HEH3NPABHOCTH



IIpeouBersBaune:

2
3.

KOHIEHTPaUMATa Ha IBPBOTO AHTHTAIO € MHOrO BHCOKAa WM BPEMETO 33 MHKyOupaHe € TBBpHE
NPOJYBIDKUTENHA.

TemnepaTypaTa [0 BpeMe Ha HHKYOHpaHe € TBhPAS BUCOKA.

BpemeTo 3a HHKyOHpaHe CBC CBBP3BAlOTO AHTUTIO MIH cTpenTaBMAMH-NIEPOKCHIa3aTa € TBBPAC
NPOABIDKMTENTHA.

Hecnenudauno GonoBo onBeTHABAHE:

WA HE LN~

MueHeTO MEXXAY CTHIIKHUTE € HEIOCTaThYHO.

THKaHTa € OCTaBEHA /Ia H3CHXHE C PEAKTHBA BbPXY Hesl.
CreRade Ha THhKAHTA H 3a1bpKaHC Ha PCAKTHBHTE
Henoctarsuno 61okupane ¢ Rabbit-to-Rabbit 610k.
ThKkaHUTE CHABPKAT EHOreHeH OHOTHH.

AHTUréHLT MUTPUPA B THKAHTA.

H3IHIIHO KOMMYECTBO Ha a[IX€3UB BBPXY CTBKIIOTO.
Henocrarsuno Gnokupane cie Cynep 6J10K.

Cnabo onseraBane:

1.
2
3.

KOHIEHTPAlMATA Ha IPBOTO aHTUTSIO € TBBP/IC HUCKA WIH BpEMETO 32 HHKYOupaHe e TBbp/ie KpaTKo.
PeakTuBuTe Ca ¢ U3TEKBJI CPOK HA FOJHOCT.

HenocTaThyHo OTCTpaHsBaHe Ha MHemus Oydep Mexuay CTBIKATE, KOSTO BOIM /0 paspexaaHe Ha
PeaKTUBHTE.

Koutpaouperutens WiM cpefata 3a TNOKpHBaHE Ca HENOAXOAALM H pa3TBapAT NpPOAYKTa Ha
XPOMOreHHaTa peakuus.

Temneparypata B IOMELICHHETO € NPEKAIeHO HUCKA.

TTHpBHYHOTO AaHTHUTSAIIO HE Pa3NiO3HABA AHTHICHA, KOTO oLensBa npu (GHKcaLMsA H BIIHOYBAHE.
Wznumna unky6auus cse Cynep brok.

OTchCTBHE HA OLIBETABAHE:

1

2.
3,
4,

CThnKuTE Ca OCTaBeHU O6€3 KOHTPOJL.

OrchCTBHE HAa aHTHIEH B THKaHTa.

[IBPBHYHOTO AHTHTSJIO HE € C POU3XOA OT MHIUKA, IUTBX, 33CK HJIH MOPCKO CBHHYC.

XpomoreHa He € TPE/iHA3HaYeH 32 M3MOMI3BAHE ¢ CH3NMA, H3MO/I3BAH B npole/ypara (epoKcHaa3a uin
ankanHa-ocdarasa).

EfAMH WIM NoBeYe KOMIOHEHTH Ha KHTA ca OWIM MHAKTHBHDAHH TMOCPECACTBOM 3arpfABaHE HIH
HeOnaronpuaATHH CHCTOAHUA



M03.7.9-1.

TpeBoa OT aHIJIMACKHM €3HK

Antibodies-Online

Bone Morphogenetic Protein 15 (BMP15) antibody

AmuTHreH: Bone Morphogenetic Protein 15 (BMP15)

CHHOHHMH: ODG2, POF4, GDF9B, Bmp-15, C86824, C87336, GDF-9B, AU015375,
AU018861, AU021453, Gdf-9b, bmp-15, BMP-15, fi35a05, wu:fi35a05,
BMP15

PeakTHBHOCT: Yosek, Mumika, [libx, [Tune, Kyue, Ceunsd, Kpaea

I'ocTonpuUeMHHK: 3aek

Knonanrocr: [ToNUKIIOHANHO

Komrorar: HekoHiorupaHo

[Ipunoxexue: Hmyno6nor (WB), ELISA, HMyHOXHCTOXHMHA (TlapaunoBH cpe3u) (IHC
(p)), AMyHO(ITyOpecLeHIs [HC-P (IF (IHC-P))

KaranoxxeH HOMep: ABIN718841

KonmuuyecTro: 100 pul

HanuuHocT:

Hudopmanus 3a HPOAYKTA

WmyHOreH: KLH KOHIOrHpaH CHHTETHYEH NENTH]L MOJTyHeH OT HOBCIIKH BMP15

Wzorum: IgG

Kprcrocana peaxtupHoet:  ILmbx, [Tune, Kyue, Cuns, Kpasa

[TpeuucrpaHe: npeaucTeH ¢ Protein A KooHa W NENTHHA aduuUTeTHA XpOMaTorpaus

OOy JaHHH:

MornexynHa maca: 45kDa

JleTaiiin HA NPUIIOKEHHE

Benexku 2a npuiaraHe:
OrpaHuyeHus:

ManumyJianu4
Dopmar:
KoHueHTpauus:
Bydep:

KoHceppaHTH:
CoxpaHeHHe:
Cpok Ha FOAHOCT:

WB (1:100-500), ELISA (1:500-1000), THC-P (1:100-500), IF (IHC-P)
(1:100-500)
Camo 3a M3CIEA0BATENICKH LIeNH

Teuen

1 pg/pl
Bydepupan pasTeop, ChAbpakany 100 pg/mL BSA, 50 % rymuepon 1 0.09 %
HaTpHeB a3u]l

HATPHEB a3/l
-20°C
12 meceua npu -20 °C



M03.7-9-2
[peBoj OT aHIVIMHCKH e3UK

Jloro na ScyTek Laboratories, Inc.

P.O. Box 3286 - Logan, Utah 84323, U.S.A. - Tel. (800) 729-8350 - Fax (435) 755-0015 - www.scytek.com

Rabbit-To-Rabbit Blocking Reagent
(baokupain PeakTHB 32 H3NO0/I3BAHE HA 33€LIKH AHTHTEJIA BbPXY 3aemKA THKaH)

Ounncanne Ha NPOIYKTA: Rabbit-to-Rabbit peaxtissT Ha CkaiiTex ¢ dopMyupana 1a OCHIypH Ha
M3CIIENIOBATENAT CHCTEMA 32 OLBeTsBaHe, crocofHa fAa BH3yanushpa
3aclIKM aHTUTENa BHPXY 3aellka ThKaH. B mopedyero ciydyad 30-
MuHyTHa WHKyGauus ¢ Rabbit-to-Rabbit  Gmoka wme eauMuHMpa
(oHOBOTO oOUBETSBaHC KOCTO C€ TIPHYHHABA OT  CHAOICHHHM
MMYHOIVIOOY/IMHM. 3a ONTHMANHW Pe3Y/TaTH, CHJIHO INpernopsuBame
TO3W PEaKTHB Jia C€ H3II0JI3Ba B kombuHammsa cse YiurpaTex AHTH-
3aeinka ouperaBania cicreMa Ha CxainTex

IIpousxon: Koza
AHTHrenHa cnenu(paIHoCT: AMTH-32€1IKO
Ex3aMeH KOHIOTAT: Hama
Xpomoren cyGerpar: Hsama
IIpoueaypa:

1. Jlenapaduuupaiite u pexuapaTpaiTe ThKaHHUTE CPE3H.
2. AkO ¢ HeoOXoaguMO Ja HaMaiuTe Hecnmeumduunus ¢GOH TOpagH HAIHYHETO HA CHAOTreHHA
nepokcHia3a,HHKyGHpakiTe cThivlaTa BEE BOJOPOAICH MPEKUC 34 10-15 mum.

3. MHswmuiite neykpatHo B 6ydep.

4. Axo e HeoOXoauMO, HHKyOHpaiiTe ThKaHHTe C eH3HM.

5. HW3muiire ueTHpukpaTHO B 6ydep.

6. Wsnomssaiire Cynep Biok (CxaiiTek kar.Ne AAA) 1 uHKyOupaiite 3a 5 MHH Ha cTaliHa Temnepatypa
3a GlIOKKpaHe Ha Hecnelw(puuHOTO GOHOBO OLBETABaHE. 3abenesnia: He npesunasaiite noseue ot 10
MHH. 32 J1a He C€ HAMAJTH MHTEH3UTETA Ha PeaKLATa.

7. H3wmuiite efiHOKpaTHO B Oydep.

8. MUsmonssaiite Rabbit-to-Rabbit 6mox u uniy6upaiire 10-60 Mun. BpemeTo 3a MHKyOauusA 3aBUCH OT

KONMUYECTBOTO HA €HJIOTEHHH HMYHOrI00YJIMHH B TBKAHTa.

9. H3muiite uetupukpaTHo B Gydep.

10. Usnonspaiite MHPBHYHO aHTUTIO H MHKYOMpaiiTe CHITIACHO MPOTOKONIA HA MPOM3BOAMTEILA.

11. Uamuiite yeTHpHKpaTHO B 6ydep.

12. Hsnonssaiire YarpaTex Antn-Tlomusanent (CkaifTex kar.Ne ABN) u nnKyGupaiire 3a 10-20 MuH. Ha
craiiHa TemriepaTypa.

13. Wsmuiite yetupukpatHo B 6ydep.

14. Msnonseaiire YirpaTex HRP (CkaiiTex karNe ABL) wm VirpaTek Ank-®oc (CkaiiTex kar.Ne
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Abstract

AIM: To investigate the effect.of the neuropeptides
bombesin (BBS) and neurotensin (NT) on oval cell pro-
liferation in partially hepatectomized rats not pretreated
with a known hepatocyte inhibitor.

METHODS: Seventy male Wistar rats were randomly
divided into five groups: I = controls, I = sham oper-
ated, M = partial hepatectomy 70% (PHx), IV = PHx +
BBS (30 pa/kg per day), V = PHx + NT (300 pg/kg per
day). Forty eight hours after liver resection, portal en-
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dotoxin levels and hepatic glutathione redox state were
determined. a-fetoprotein (AFP) mRNA (/7 situ hybridi-
sation), cytokeratin-19 and Ki67 antigen expression
(immunchistochemistry) and apoptosis (TUNEL) were
evaluated on liver tissue samples. Cells with morpho-
logical features of oval cells that were cytokeratin-19
(+) and AFP mRNA (+) were scored in morphometric
analysis and their proliferation was recorded. In addi-
tion, the proliferation and apoptotic rates of hepato-
cytes were determined.

RESULTS: In the control and sham operated groups,
oval cells were significantly less compared to groups
I, IVand V (P < 0.001). The neuropeptides BBS and
NT significantly increased the proliferation of oval cells
compared to group I (P < 0.001). In addition, BBS
and NT induced a significant increase of hepatocyte
proliferation (P < 0.001), whereas it decreased their
apoptotic activity (P < 0.001) compared to group II.
BBS and NT significantly decreased portal endotoxemia
(P < 0.001) and increased the hepatic GSH: GSSG ratio
(P < 0.05 and P < 0.001, respectively) compared to
group II.

CONCLUSION: BBS and NT stimulated oval cell pro-
liferation in a model of liver regeneration, without use
of concomitant suppression of hepatocyte proliferation
as oval cell activation stimuli, and improved the hepa-
tocyte regenerative response. This peptides-induced
combined stimulation of oval cell and hepatocyte pro-
liferation might serve as a possible treatment modality
for several liver diseases.

© 2011 Baishideng. All rights reserved.
Key words: Liver regeneration; Partial hepatectomy;

Hepatic progenitor cells; Oval cells; Apoptosis; Prolif-
eration; Oxidative stress
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INTRODUCTION

The efficiency of the regenerative response of human
liver is of major clinical importance for patients’ outcome
in a number of diverse clinical conditions. When liver
damage occurs, it is always followed by regeneration of
the organ, which is mainly mediated by proliferation of
the non-damaged mature hepatocytes’”. When prolifera-
tion of the mature hepatocytes is suppressed, the major-
ity of regeneration is carried out by oval cells, which have
the capacity to differentiate into biliary epithelial cells or
hepatocytes replacing the lost liver parenchyma®*. Rat
oval cells are frequently referred to as equivalent to he-
patic progenitor cells in humans"”.

The hepatocyte is the most efAcient cell for liver re-
population after injury; however, oval cclls participate,
possibly as an amplifying transit compartment for hepa-
tocyte differentiation, in processes in which hepatocytes
do not respond quickly enough or are unable to respond
to proliferative stimuli®. Therefore, improving the ef-
Aciency of the regenerative response of liver progenitor
cells might have a substantial clinical impact, especially in
cases of coexisting inhibition of mature hepatocyte pro-
liferation, such as in viral hepatitis™, chemical toxicity™
and obstructive cholestasis™, For therapeutic application,
a non-toxic activation of this stem cell compartment
would have been required. Up until now, most experi-
mental trials of pharmaceutical expansion of oval cell
compartment have been conducted in models of mature
hepatocyte proliferation inhibition"*'?. Recent studies
by our group have demonstrated that oval cells may also
proliferate in a model of experimental liver cirrhosis,
even in the absence of pretreatment with a known hepa-
tocyte inhibitor"”.

Bombesin (BBS) and neurotensin (NT) are neuro-
peptides with a wide spectrum of actions on the gut-
liver axis, influencing bile acid secretion, enterohepatic
circulation, intestinal motility, blood Aow, secretion, nutri-
ent absorption and immune response”*'™. These agents
activate diverse intracellular signals in hepatocytes, includ-
ing induction of mitogenic, antioxidant and metabolic
responses”™ 2!, and confer Protection against liver injury
and oxidative stress”"”>**”), In our previous studies, we
have shown that these neuropeptides reduce hepatic oxi-
dative stress after partial hepatectomy (PHXx) and improve
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the regenerative response of the cholestatic liver in rats™,
This study was undertaken to investigate the possible
effectiveness of BBS and NT as a pharmacological inter-
vention for induction of oval cell proliferation in a widely
applied experimental model of liver regeneration (PHX)
without pretreatment with a known hepatocyte inhibitor.

MATERIALS AND METHODS

Animdls

Seventy male albino Wistar rats, weighing 250-320 g, were
used in the study. They were housed in stainless-steel
cages, three rats per cage, under controlled temperature
(23°C) and humidity conditions, with 12 h dark/ light
cycles, and maintained on standard laboratory diet with
tap water ad libitum throughout the experiment, except
for an overnight fast before surgery.

The experiments were carried out according to in-
ternational standards on animal welfare (86/ 609/ EEC)
and to the guidelines of the Ethics Committee of Patras
University Hospital. The study was approved by the local
ethics committee.

Experimentd design

Animals were divided randomly into Ave groups: group I
(n= 10): non-operated controls; group II (n= 15): sham
operated; group Il (n = 15): PHx (70%); group IV (n=
15): PHx and BBS administration; group V (n = 15):
PHx and NT administration.

Starting on day 0, the animals of groups IV and V
were treated daily with BBS (10 pg/ kg, subcutaneously,
three times a day) and NT (300 pg/ kg, intraperitoneally,
once a day) respectively, while the animals of groups I,
11 and I were divided to receive daily either three sub-
cutaneous or one intraperitoneal injection of 0.5 mL
normal saline. Previous studies have shown that the route
of saline administration does not affect the results™.
On the 8th day, animals from groups I, IV and V un-
derwent laparotomy and PHx (almost 70%) as described
by Higgins and Andersson””, while animals in group
I underwent laparotomy and mobilization of the liver.
The abdominal incision was closed in two layers with
chromic 4-0 cat gut and 4-0 silk. All surgical procedures
were performed under strict sterile conditions, using light
ether anesthesia. Administration of BBS NT and normal
saline was continued for 48 h after surgery. On the 10th
day, all animals were operated (group I ) or reoperated
on (groups II, I, IV and V), again under strict sterile
conditions. Samples were obtained according to the ex-
perimental protocol, after which the rats were sacriAced
by exsanguination.

Peptides preparation

A stock solution of BBS (Sigma Chemical Co., St. Louis,
Missouri, United States) was prepared by first dissolv-
ing the amount of peptide needed for the study in 1 mL
sterile water containing 0.1% (w/ v) bovine serum albu-
min and then diluted with normal saline containing 1%

December 15, 2011 | Volume 2 | Issue 6 |
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(w/ v) bovine serum albumin to a concentration of 3.5 ug
BBY 0.1 mL. This solution was divided into equal aliquots
of 0.1 mL that were stored in plastic tubes at -20°C, At
the time of administration, a volume corresponding to a
dose of 10 pg BBY/ kg body weight was taken from each
aliquot and was further diluted with sterile saline to a Anal
volume of 0.5 mL that was injected subcutancously three
times daily. Selection of dose and route of administration
was based on previous reports™’.

A stock solution of NT (Sigma Chemical Co., St.
Louis, Missouri, United States) was prepared by Arst dis-
solving the amount of peptide needed for the study in
1 mL sterile water containing 0.1% (w/ v) bovine serum
albumin and then diluted with normal saline containing
0.1% (w/ v) bovine serum albumin to a concentration of
100 pg NT/ 0.1 mL. This solution was divided into equal
aliquots of 0.1 mL that were stored in glass vials at -20°C.
At the time of administration, a volume corresponding
to a dose of 300 g N'T/ kg body weight was taken from
each aliquot and was further diluted with sterile saline to
a Anal volume of 0.5 mL that was injected intraperitone-
ally once daily. Selection of dose and route of administra-
tion was based on previous reports™.

Portal endotoxin measurements

For the determination of endotoxin concentrations in the
portal vein, a laparotomy was performed in all groups, the
portal vein was punctured and samples of 1 mL of blood
were obtained. Endotoxin concentration was determined
by the Limulus Amebocyte Lysate test (LAL, QCL-1000,
Lonza, Walkersville, MD, United States) according to the
manufacturer’ instructions.

Determination of glutathione redox state

After laparotomy, a tissue sample of the liver of each
animal was excised, washed in 9 g/ L of NaCl and ho-
mogenized in sodium phosphate buffer 10 mmol/ L, pH
= 7.2 (containing 1 mmol/ L ethylenediaminetetraacetic
acid and 1 mmol/ L butylated hydroxyanisole in 0.15%
ethanol) by liquid nitrogen for the determination of glu-
tathione redox state. Reduced glutathione was determined
spectrophotometrically using Elman’s reagent (DTNB)
and oxidized glutathione (GSSG) was quantitated by a
standard enzymic assay, as described previously™.

Pathologicd analysis

In situ hybridization for a-fetoprotein expression in
paraffin sections: For the detection of a-fetoprotein
(AFP) mRNA (oval cell phenotype), a standard non-
radioactive in situ hybridization method (ISH) was per-
formed on paraffin sections, as described elsewhere'”.
The Hybridization/ Detection Complete System (MBI,
Rockville, MD) and the digoxigenin (DIG)-labeled
riboprobe for AFP subunit-1 in a 10-fold dilution in
hybridization solution were used. Paraffin sections of
embryonic rat liver tissue were used as a positive control.
To conArm that the positive stain was speciAc, the slides
were processed in an identical way and hybridized with
probes known to be complementary to sequences in the
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test sections (rat genomic DNA probes) (positive con-
trol probes). These probes (biotynilated oligonucleotide
probes) were similar in length and GC content to AFP
probe. For negative control purposes, the slides were pro-
cessed in the same way but hybridized with heterologous
probes. The latter were not complementary to any se-
quence in the test tissues. These negative control probes
were similar in length and GC content to AFP probe.

Immunohistochemistry for the detection of CK19 and
Ki67 proteins in paraffin sections: The detection of
CK 19 protein expression (oval cell phenotype)™ and
Ki67 expression (proliferation marker) relied on immuno-
histochemistry based on a streptavidin biotin peroxidase

. hih

method (ImmunoCriiz™ Staining systems s¢-2033;

“Santa Cruz Biotechriology, Santa Cruz, CA). BrieAy, 4-um
thick sections were dewaxed in xylene and hydrated
through graded concentrations of alcohol. Endogenous
peroxidase activity was blocked with 1% hydrogen per-
oxide for 15 min. Sections were then processed in a mi-
crowave oven twice for 5 min each time at high power,
and subsequently stained with anti-CK 19 [goat polyclo-
nal (sc-33119) (Santa Cruz Biotechnology, Santa Cruz,
CA) in a dilution of 1:150] and anti-Ki67 [goat po lo-

nal antibody (M-19 oF

“ogy, Santa CA)n a dilution of 1:100]. All incuba-
flons were performed Tor 30 min at room temperature.

Between the steps, sections were washed in TBS. Diami-
nobenzidine (Sigma Fast DAB tablets-D-4293, St Louis,
MO) was used as the chromogen. Cytoplasmic staining
for CK19 and nuclear staining for Ki67 were considered
as positive. For negative control purposes, the same
streptavidin-biotin technique was used on tissue sections
in which 1% BSA in PBS was substituted for the primary
antibody.

In situ labeling of fragmented DNA for the detec-
tion of apoptotic cells: On parafn sections, a standard
terminal deoxynucleotidyl transferase (TdT)-mediated
deoxyuridine triphosphate (dUTP)-biotin nick-end labe-
ling (TUNEL) method was employed to detect the frag-
mented nuclear DNA associated with apoptosis”. For
this purpose, the In Situ Cell Death Detection Kit, POD
(Roche, United States) was used according to the manu-
facturer’s instructions. After standard deparaffinization,
hydration, incubation with proteinase K and blocking of
endogenous peroxidase, tissue sections were incubated:
(1) with TdT and DIG-dU'TP (TUNEL reaction mixture)
at 37°C for 60 min; and (2) with peroxidase converter
anti-fluorescein antibody at 37°C for 30 min. Diami-
nobenzidine (Sigma Fast DAB tablets, D-4293, Sigma St.
Louis, MO, United States) was used as the chromogen.
For physiological positive controls, sections of rat small
intestine were subjected to the same procedure. For nega-
tive controls, some slides were incubated with label solu-
tion that did not contain TdT.

Morphometric analysis: (1) Oval cell measurement:
morphometric analysis for the evaluation of oval cell
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*p < 0.001 vs sham; *P < 0.001 s partial hepatectomy (PHx); °P < 0.06 vs PHx. BBS: Bombesin; NT: Neurotensin. GSH: Reduced glutathione

hormone; GSSG: Oxidized glutathione.

presence was performed as described previously"?.
Briefly, sections were screened at low power and areas
with increased oval cell staining were determined. Cells
were scored when they fulAlled the morphological crite-
ria for oval cells (small cells with ovoid nuclei and scant
cytoplasm) and expressed AFP mRNA, cytoplasmic
protein CK19 and/ or nuclear protein Ki67. Cell counts
were performed manually at a (0 400 magniAcation (high
power Aeld, HPF) using a 10 O 10-microscope grid. The
number of oval cells was determined by visual inspection
of Ave non-overlapping different Aelds per section. The
variance in oval cell counts from section to section in the
same biopsy was < 10%. The average of these scores
was then taken; and (2) Evaluation of proliferation and
apoptosis in hepatocytes: immunohistochemical results
regarding Ki67 expression and ISH results (TUNEL+
cells) were estimated for hepatocytes. All Ki67" hepato-
cytes were considered proliferating cells. Regarding apop-
tosis, in order to avoid its overestimation by the TUNEL
method, hepatocytes were considered apoptotic only if,
in addition to positive TUNEL stain, they displayed the
morphological features of apoptosis on light microscopy
(cytoplasmic fragmentation and nuclear condensation)
and were not “surrounded” by inflammatory elements.
Estimation of proliferation and apoptosis in each case
was performed by a stercological method. Specifically,
sections from each liver biopsy were viewed through a
light microscope with [J 40 Aat Acld objective. A square
lattice of 100 points with a total surface area of 0.064
mm’ was superimposed onto the tissue. Data were col-
lected from a series of randomly selected 15 adjacent
Aelds extending throughout the biopsy. For each Aeld a
percentage value for each parameter (Ki67" cells, apop-
totic cells) was obtained by dividing the points falling on
stained tissue by the total number of measured points.
Also, for each Aeld, the ratio of the obtained values (%
Ki67" cells/ % apoptotic cells) was calculated as a balanc-
ing index expressing net cell turnover. It should be noted
that the variance in cell counts from Aeld to Aeld in the
same section was < 10%. The average of these scores
was then taken and expressed as proliferation and apop-
totic indexes and proliferation/ apoptosis ratio respec-
tively for each case.

Statistica andysis

Data were analyzed using the SPSS statistical package (SPSS
Inc,, 2001, Release 11.0.0, United States). In groups I, 1I
and I, data obtained from subcutaneously and intra-
peritoneally saline-treated rats were pooled, as there was

(4
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no significant difference between differentially injected
animals for all parameters studied. Results are expressed
as mean (SD). Comparisons among multiple groups were
performed using the one-way ANOVA, followed by Bon-
ferroni’ post hoc test when variances across groups were
equal or by Dunnette’s T3 post hoc test when variances
were not equal. Variance equality was tested by Levene
statistical analysis. In all cases, differences were consid-
ered signiAcant when P < 0.05.

RESULTS

Portal endotoxin concentration

Hepatectomized animals (group IN) presented signifi-
cantly elevated endotoxin concentrations in portal blood
compared with groups I and 1 (P < 0.001). Treatment
with BBS or NT led to signiAcantly lower endotoxin val-
ues in portal vein in groups IV and V (P < 0.001 s group
III, respectively) (Table 1).

Hepatic glutathione redox state

Evaluation of glutathione redox state showed signifi-
cantly increased levels of reduced glutathione hormone
(GSH):GSSG in hepatectomized rats of group Il (P <
0.001 vs groups I and ). Administration of BBS or
NT resulted in further increase of GSH:GSSG ratio in
groups IV and V (P < 0.05 and P < 0.001 s group I,
respectively) (Table 1).

Oval cell detection and proliferation

Oval cells were present in all specimens studied. In the
control and sham operated groups, oval cells were signiA-
cantly less compared to groups 1III, IV and V (P < 0.001,
Table 2). In PHx rats (group 1) they were located in peri-
portal areas and the formation of small ducts was occa-
sionally recorded. Oval cells expressed CK19 (Figure 1A
and B), AFP mRNA (Figure 1C and D) and Ki67. When
rats subjected to PHx were treated with either BBS (group
IV) or NT (group V), the levels of expression of all three
molecules were signiAcantly increased compared to group
Il (P < 0.001, Table 2).

Proliferation and apoptosis detection in hepatocytes

The proliferation index of hepatocytes was signiAcantly
higher in group Il as compared to groups I and I (P
< 0.001, respectively). Administration of BBS or NT in
PHx rats induced a significant increase of hepatocyte
proliferation in groups IV and V compared to group
I (P < 0.001, respectively, Table 3) (Figure 2A and B).
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Figure 1 Microphotographs showing expression of CK19 from oval cells (arrows) in livers of group 11 (A) and group IV (B) and a-fetoprotein mRNA ex-
pression from oval cells (arrows) in group I (C) and group IV (D). In group IV there is higher oval cell presence as demonsirated by both markers [CK19: strep-
tavidin biokin peraxidasa (A) * 250, (B) * 100, «-fetoprotein mRINA: in situ hybridization x 250}, PT: Portal tract

In control and sham operated rats, no apoptotic bodies
were detected in hepatocytes. After PHx (group 1), in-
creased apoptotic activity was detected in lobules, whilst
administration of BBS or NT signiAcantly decreased the
apoptotic index (P < 0.001, for groups IV and V com-
pared with group I, Table 3) (Figure 2C and D). The
proliferation/ apoptosis ratio was significantly increased
in groups IV and V compared to group Il (P < 0.001,
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respectively).

DISCUSSION

Effective liver regeneration after extended liver resection
or hepatocytic necrosis is of great clinical importance
and several experimental studies have focused on the
pharmacological augmentation of these process. Experi-
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Figure 2 Mcrophotographs showing Ki67 (+) hepatocytes (arows) from livers of group I {A) and group IV (B) and TUNEL (+) hepatocytes (amows) in
group I (degoupw([3»IngupNﬂu‘eaamW(+)W(mﬁﬂm*1mwwm(ﬂmm(sﬁmﬁn

hiotin peraxdidase and hemataxyfin eosin x 250). PT. Portal tract

mentally, the PHx and the carbon tetrachloride adminis-
tration animal models have been widely used to simulate
the clinical conditions of liver resection or hepatocytic
necrosis, respectively. Previous studies have unequivocally
shown that the hepatocytes are the replicating cells re-
sponsible for liver regeneration in these models and that
progenitor cell activation leading to lineage generation is
not observed during these processes™. Despite the low
replicative rate of hepatocytes in the normal liver, these
highly differentiated cells are not terminally differentiated
and replicate in a highly regulated manner after loss of
cell or tissue mass™, On the other hand, oval cells consti-
tute a transit amplifying cell compartment, which is acti-
vated when hepatocyte proliferation is compromised*.
The biological effect of several primary hepatocyte mi-
togens on hepatocytic proliferation has been extensively
studied in experimental models but there are hardly any
data about the influence of these compounds on oval
cells"®™*! Moreover, to the best of our knowledge, all
in vivo pharmaceutical trials of oval cell compartment
expansion have been conducted in conditions of mature
hepatocyte proliferation inhibition, which does not allow
safe conclusions on the clear effect of tested compounds
on oval cell proliferation and also does not always simu-
late the clinical situation.

The present study evaluated the effect of the neu-
ropeptides BBS and NT on oval cells and hepatocytes
in partially hepatectomized rats, a widely applied model
of liver regeneration. The experimental design did not
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include any treatment with known inhibitors of hepato-
cyte proliferation as a method for oval cell compartment
activation. Therefore, we aimed at evaluating in vivo the
potential net proliferative effect of tested peptides on
oval cells for the Arst time. The results presented clearly
demonstrate the proliferative effect of BBS and NT on
oval cells in partially hepatectomized rats in conjunc-
tion with improvement of the regenerative response of
mature hepatocytes evidenced by promotion of hepa-
tocytes’ proliferation and prevention of their apoptosis.
Promotion of oval cell proliferation is of great clinical
importance profoundly in cases of inhibition of hepato-
cyte proliferation as this cell type carries on the process
of liver repopulation, as well as in cases of effective
hepatocyte proliferation, providing a ready cell compart-
ment to continue liver regeneration if a hepatocytic in-
hibitory insult arises. The presence of hepatic progenitor
cells in failed livers at autopsy and in livers removed at
transplantation indicates the importance of the efAciency
of their regenerative responseg %, Agents that stimulate
oval cell proliferation and differentiation, or transplanta-
tion of oval cells could be a potent therapeutic modality
in the treatment of patients with fatal liver disease, such
as fulminant hepatic failure.

In our previous studies with experimentally jaun-
diced rats, we have shown that BBS and NT attenuated
oval cell proliferation in the cholestatic liver, inducing
cell type-specific effects on oval cells, hepatocytes and
cholangiocytes™. The Andings of the present study with
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promotion of oval cell proliferation suggest that oval
cells’ response to BBS and NT may be different depend-
ing on the type of liver injury. Taking into consideration
our previous and current findings, one should assume
that neuropeptides’ effects on oval cells may be signifi-
cant for the regeneration of a healthy liver (e.g in living
donor transplantation), but not relevant in an injured liv-
er. However, in our previous experiments with bile duct
ligated rats, BBS and NT signiAcantly improved choles-
tatic liver injury, despite reduction of oval cell prolifera-
tion®. This Anding might reAect the fact that induction
of hepatocytes’ regenerative response by neuropeptides’
action is effective for liver repair in cholestasis, diminish-
ing the role of oval cell participation in this process. On
the other hand, in the model of liver regeneration used in
the present study, the induction of hepatocytes’ regenera-
tive response by BBS and NT might be relatively insuf-
Acient for an effective liver repopulation, thus activating
the transit amplifying compartment of oval cells.

The biological effects of BBS and NT on hepatic
oval cells of rats subjected to PHx may result from direct
receptor-mediated action®™*". SpeciAc G protein-coupled
receptors of BBS and N have been previously identiAed
in hepatocytes and cholangiocytes” . Similarly G pro-
tein-coupled receptors have been identiAed in oval cells as
well, and their expression has been interrelated with the
activation with this stem cell compartment®™. The growth
pathways that govern activation and liver differentiation
of liver stem cells after PHx are quite complex and not
fully elucidated, involving interplay of diverse cytokines
and growth factors such as the hepatocyte growth factor
(HGF) and the transforming growth factor (TGF)-p™".
Although a very rapid increase in tumor necrosis factor-o.
levels after hepatectomy (possibly endotoxin-induced) is
considered as the Arst step in activation of these growth
factors®, reduction of portal endotoxemia by BBS and
NT, demonstrated in the present study, does not preclude
the activation of oval cells via diverse HGF and TGF de-
pendent pathways. In addition, an indirect mechanism of
action of BBS and NT on oval cells in the regenerating
liver could exist through the action of other gastrointes-
tinal or systemic hormones released in response to these
neuropeptides®™ *.

The present study also demonstrated that BBS and
NT enhanced hepatocytes’ regenerative response, attrib-
uted to increased proliferation and decreased apoptosis
of mature hepatocytes and theoretically to increased
transition of oval cells to mature hepatocytes. Estimation
of hepatocytes’ proliferation/ apoptosis ratio showed that
BBS and NT induced a threefold net increase in prolifer-
ating over apoptotic hepatocytes in the regenerating liver.
Hepatocytes’ apoptosis, which is a major factor of a de-
fective regenerative response, could have been attenuated
by neuropeptides administration, either through a direct
receptor-mediated mechanism or indirectly through re-
duction of hepatic oxidative stress and portal endotox-
emia shown in the present study, with mechanisms pre-
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viously reported™*”, According to the present and our
previous results, liver regeneration takes place under low
oxidative stress conditions; however, the further attenua-
tion of hepatic oxidative stress induced by BBS and NT
might contribute to the augmentation of the hepatocytes’
regenerative response””.

In conclusion, the present study demonstrates that
the neuropeptides BBS and NT exert a net proliferative
effect on oval cells in a model of liver regeneration with-
out use of concomitant suppression of hepatocyte prolif-
eration as oval cell activation stimuli. Concurrently, these
factors promote hepatocyte proliferation and prevent its
apoptosis, thus improving the hepatic regenerative re-
sponse. Although the results from animal studies should
be transferred with much caution in clinical practice, we
feel that there is an emerging need for further evalua-
tion of our findings, as the observed pharmacological
combined stimulation of hepatocyte and oval cell prolif-
eration might serve as a possible treatment modality for
several liver diseases.
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Crxpanenue: 4°C



IMo3.7.14.
TlpeBoa OT aHIVIMHCKH €3UK

Antibodies-Online

Mucin 1, Cell Surface Associated (MUC 1) (C-Term) antibody

AHTHreH: Mucin 1, Cell Surface Associated (MUCI1)

CHHOHHUMM: CA 15-3, CD227, EMA, H23AG, KL-6, MAMS, MCKD1, MUC-1, MUC-
1/SEC, MUC-1/X, MUCV/ZD, PEM, PEMT, PUM, Muc-1, MUC1

Enuromn: C-Term

PeakTUBHOCT: Baek, Mumka, Kyue, ITnex, Ceuns, Kpaga, Yosek

I'ocTOnNpHEMHHK: 3ack

KioHanHocCT: TToMHKIIOHATIHO

Konrorar: HexoHiornpaHo

IMpunoxenue: Umyno6nor (WB), IMyHOXHCTOXHMHA

KaranoxeH HOMEp: ABIN310153

Konuuectso: 50 pg

Hamuunoct:

Hndopmanus 3a HPOAYKTA

HmyHoreH: CuHTEeTHYEH TIETTH/ OTroBapAL Ha KapOOKCWIHMA KpaH Ha HOBCUIKH MUCI1

CexBeHIMs: GQLDIF PARDTYHPMSEYPTYHTHGRY VPPSSTDRSPYEK
VSAGNGGSSL

PeakTHBHOCT: Mopcko ceunue : 100 %, Kon : 100 %, Yosexk : 100 %, Mumxka : 100 %,
Cauns : 100 %, 3aex : 100 %, ILrex : 100 %, I'oBeo : 90 %

XapaKTepUCTHKH: ToBa aHTHTAIIO € 32emKo nonukioHanHo cpenry MUCI. To e BanuaupaHo 3a
HMyHOONOT H IMyHOXHCTOXMMHUA

Ipeuncreane: AGUHHTETHO TIPEYUCTEHO

OO6mM JaHHU:

MonekyiHa Maca: 22 kDa

W3cnenoBaresicka Tymop, ExcrpanenyiapeH MaTpuKe

obnact

Jleraiiin Ha NPUIOKEHHE

Benexxxu 3a npunarase:

Komenrap:
Orpannyenus:

Manumynanuu
®opwmar:
PasreapsHe:
Konuenrpauus:
Bydep:
Cobxpanenue:

ONTHMATHUTE YCIIOBHA TpAOBa Aa CC ONPEACIAT OT notpeburens
TonemuHa Ha aHTUreHa: 203 AK
CamMo 3a B3CIe0BaTeJICKH LEIH

JlnodunusupaH

Jlo6asere 50 pL aecTHnupaHa Boja
1 mg/mL

PBS ¢ 2 % cykpo3sa

-20°C



ITo3.7.15.
[IpeBon OT aHIJIMACKH €3HK

Antibodies-Online

Bestrophin 1 (BEST1) (C-Term) antibody

AHTHreH:
CHHOHHM:

Enuron:
PeakTHBHOCT:
[ocToNpUEMHHK:
Knonanuocr:
KoHrorar:

[Ipunoxenue:

KaranoxeH Homep:
KonuyecTBO:
HanuyHoct:

Bestrophin 1 (BEST1)

CG6264, Dbest, Dmel\CG6264, anon-WOO01 18547.380, best, dBest1, dbestl,
dmBest1, BEST1, VMD?2, best-1, ARB, BEST, BMD, RP50, TU15B, Bmd,
Vmd2, mBest!

C-Term

Yosek

Mumka
Monoxnonaiso (E6-6)
Hexonrorupato

Hmynobnor (WB), ELISA, AMyHOUMTOXHMHA, VIMyHOXHCTOXHMHA Ha
napaHOBH ¥ KPHOCTAaTHH CPE3H, Hmynodmyopecuenums (IF),
HmyHonpeudnuTanysa

ABIN152509

0.1 mL

Hudopmanus 32 NPOAYKTA

HMmyHOreH:

Knon:
Uzorumn:

Ipeuncreane:

Cuureruuen nentua kontorupas kbM KLH H kopecnonaupail ¢
kapGokcAMIHIS Kpali Ha YORSHIKH Bestrophin 1

(KDHMDPYWALENRDEAHS)
Eé-6

IgG kappa

AcIHTHA TeYHOCT

JleTaiinn HA NPHIIOKEHHE

BenexkH 3a npHiarase:

IIporokon:

IIpu ViMyHOGIOT aHTHTSIOTO Pa3rio3HABA UBHIA C NpUOJTH3NTEIHA MOTIEKYJIHA

maca ~68 kDa. TToaxoasi € ¥ 3a MMyHO(DTyOpecLeHLIA H MMYHOXHCTOXHMHUA

Ha napaduHOBH Cpe3u

T[Ipenopby4BaHH pa3pexIaHHs: Hmysouproxumus/UIMyHO(TyopecueHIps — B

3aBUCHMOCT OT MeTofia; MMyHOXHCTOXMMUS Ha MapahHHOBH H KPHOCTATHH

cpesu; MmyHonpenwnuTaims, HMynoGnor 1: 1000

TIporokoxn 32 IMyHOOJIOT:

1. CenapupaiiTe KI€THYHHUTE JIM33aTH HA SDS-PAGE

2. Tpancdepupaiire nporensute BpXy PVDF memOpaHa

3. Bnokupaiite MeMbpaHaTa ChC CyXO obe3macneno misiko B PBS + 0.1 %
Tween 20 (¢ 0.1mM CaCI2 n 1mM MgClI2) 3a 1 4ac Ha craiita
TeMneparypa

4, Pazpenere antutsuioro 1:1000 B 10 M. Baokupay Gydep u nHKyOupaiire 3a
1 yac Ha craiiHa TeMneparypa

5. Vismuiite Membpanara ¢ 6noxupam 6ydep 3x 5-10 Mun

6. PazpezieTe BTOPOTO aHTHTSJIO B TIPECEH Gaoxupaw Oydep u nHKyGupaiiTe 32
1 4ac Ha cTaiiHa Temmneparypa

7. Usmuiite MembGpanata B 6rokupain 6ydep 5x 8 MUH. U npomuiite 1x ¢ PBS
(cumspxur 0.1mM CaCl2 u 1mM MgCI2).

8. JlerexTupaiiTe KOMILIEKCA IPOTCHH-AHTHTAIO C a/iKalHa docdarasa (ako



OrpaHuveHus:

MaunnyJianau
dopmar:
KonceppanTh:

CoxpaHeHue:

nonssare NBT/BCIP) unu ¢ HRP (axo nossare ECL.

IMoaroToBKa HA KJIeTHYHH JIU3ATH:

1. JiuzaruTe ce NpuroTeaT B smsupaw 6ydep [S0mM Tris-HCI, pH 8 / 120mM
NaCl/ 0.5 % Nonidet P-40 / 10 pg/ml aprotinin / 10 pg/ml leupeptin / ImM
phenylmethylsulfonyl fluoride / 1mM sodium orthovanadate].

Camo 3a H3CNIeIOBATENICKH LIeJIH

Teuen

HATPUCB a3H](

-20°C. Mose 1a ce pa3(acosa B aJIMKBOTH M Jia ce CbXpansiBa Ha -20 °C i
-80°C
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Product details

Show Hide

m&llhmimdﬂodmphh(sekm}rmnw RPE cell lysate nang ARIN152509 (1:10001.
;i Westem blot detection of Bestrophin (68 kDe) fron human RPE cell lysste using ABIN1 52509 (1:1000).

2or4

Immmogen wm&umpdwn,ummh;mmmmuﬁmwmmmwmm
Clone E6-6
lsotype 1gG1 kappa
Mo CrossResctivity Rt (Rattus)
Cross-Resctivity (Details) Other species nol tested.
Purification Asciles
. Target
Ta etails
e details
Refercnocs Images Handling Applicstion Details back to
Allemative .
e Bestrophin-1
Hest macular dystrophy (BMD) or vitelliform macular dystrophy (VMD2), i an {form of maculer & ion, ch imed d d I in theck Jogram (EOG). It is inherited and has an
e.dyu-l.mﬂin&mmmplmmmwwthwﬁmkﬂlmMMMMIBaMMMIphyumteinpuﬂhs
Backgownd 1oV 0 00 in Best disease patients. In sddition, Besmphin is suseful biochemical aad histological marker of RPE (retinal pigroent epithelial cells) oeils.
Gene Symbol: BESTI
Gene ID 7439, 293735
—_— UniProt
POV lica
Application Details An]lp iis thott
Heodling Tatsol details back
Liatep Show Hide
T By Western biot, this antibody recognizes a band st ~68 kDa rey i phin.** Il is also for & {1 ##Plcase s protocol for treatment of cell extract. Use in
ar I istochemistry-PanaiTin reported in scientific literature (PMID 24345.
HNoles dod dibutions: I hem il Assay depend: histoch U, it h Paraffin, | pilat ‘Western Blot 1:1000
MMWMmfaW]MMmMMmmlﬂ" Jonal Anti-BestrophinWe Blot Procedure
1. Run cell lysates** on sn SDS-PAGE gel.
. Transfer the ind 1o PVIF,
.Biwkﬂ:minl%miﬂmﬂbl’m-ﬁm%mzﬂwiﬁﬂ.lm&mdlmmﬁulmnﬂ.
.m&ﬂi—m[ﬂ!ml&]hl:l.ﬂnh]nﬂ.dﬁﬂmhﬁwﬂm!wlhwlm.
Protocal . Wiash the membrane with blocking bulfer, 3x 5-10 minutea.
. Dilute the secondary antibody in fresh blocking buffir, es recommended the sccondary vendor and incubstc for Thour st RT.
,mmmmmhﬂrﬁ!muﬂm1!.withBS(mnngD.lmMCSCDndlmMM$I2).
. Dietect the a-...mmmmmﬂmmmcmummnﬁmm,"wmmmmLym..mpmpmdinlyismw[mmmwsr
1mumru.s%mdhl'4!.‘lup.hlwhnnpwnihwhilmummmmlmflmmmmmmmm“mwm
acid assay (Pierce).
Restrictions  For Rescarch Use only
Handling Handling
References Images Application Details Target details beck (o lop Show Hide
Formal Liquid
3ok WMINING:RHFBMEImm.mﬂkkwrw;kﬂhwduiﬂnummmﬂqquem Wear eye or face protoction when handling If skin or ey contact oocurs, wash.
b with cop £ waier. If ingestod or inhaleed, costact s physician immedistely. Sodium azide yields toxic bydrazoic acid under acklic conditions. Dilute arido-containg dai ing waler before
fiscarding to avoid lation of potentially explosive deposits in kead of copper plumbing
Handling H
Advi Avoid froeze-thaw cycles
Storage 20°C
Siorape .
C " Aliquot and store at -20 °C or -80°C.
P
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I103.7.16.

IpeBoa OT aHTIMACKH €3UK

Jloro ua Santa Cruz Biotechnology, Inc.

Obma
nadopManun:
Xpomo3oMHa

JIOKAJTH3AIHA
H3TouynHK:

Ipoaykr:

IpuJioKeHus:

CuxpaHeHue:

B-catenin (H-102): sc-7199

I'enernuen nokyc: CTNNBI (uosek) - 3p22.1; Ctnnbl (Muiuka) - 9 F4.

B-catenin (H-102) e 3aemKO MOJMKIOHAIHO AHTHTANO, TMOJNYHCHO  Cpelly
aMuHOKHCcenuHATe 680-781 B KapOOKCHIHMA Kpail Ha B-catenin OT YOBELIKH MPOH3XOI.
Besika Buanka ceaspika 200 pg IgG B 1.0 M. PBS ¢ <0.1% narpues asun u 0.1%
MKEeNaTHH.

B-catenin (H-102) ce mpernopbusa 3a JiOKa3paHe Ha B-catenin OT MMINHM, TUTBIOH,
woBemku, Xenopus laevis n zebrafish nMpou3Xoa MOCPEACTBOM HmyHOG0T (HavaiHO
paspexxnane 1:200, auanason Ha paspexcaase 1:100-1:1000), Hmynonpermmuarauus [1-2
pg Ha 100-500 pg obm mporemn (1 ml knersuen nusar)], Umynodnyopecuenuus
(Hauanuo paspexaaue 1:50, auanaso Ha paspexzane 1:50-1 :500), IMyHOXHCTOXHMHS
(BlmounTenHO TapaguHOBH Cpe3u) (HaYauHO PpaspeKnaHe 1:50, nuanaszoH Ha
paspexcaane 1:50-1:500) u TBBpAO-(asoa ELISA (nauanHo paspexgiade 1:30,
Iuana3oH Ha paspexaane 1:30-1:3000).

B-catenin (H-102) ce npenopbysa 3a NOKa3BaHe HA B-catenin B JOMBJIHUTE/HA BH/IOBE,
BIUTIOYMTE/IHO KOH, Ky4€, FOB€/I0, CBUHA H NITHLA.

IToAXONSIO 33 M3MON3BAHE KAaTO KOHTPOJIHO aHTHTAIO 3a B-catenin siRNA (h): sc-
29209, B-catenin siRNA (m): sc-29210, B-catenin shRNA Plasmid (h): sc-29209-SH, B-
catenin ShRNA Plasmid (m): sc-29210-SH, B-catenin sShRNA (h) Lentiviral Particles: sc-
29209-V u B-catenin shRNA (m) Lentiviral Particles: sc-29210-V.

Monekynna Maca Ha B-catenin: 92 kDa.

TMonosxurenta kontpona: SK-BR-3 kierhuen nusar: sc-2218, Hela ToTanen kierbueH
nusat: sc-2200 win A-431 ToTaneH kieThueH mu3ar: sc-2201.

Cuxpansaiite npu 4° C, **JIA HE CE 3AMPA3SBA**. CrabuneH 3a ejHa rofiuHa oT
nararta Ha gocraeka. He e onacen. He usucksa MSDS.

Hicnenosareicka CaMo 3a H3C/IEIOBATENCKH LM, a HE 32 IHArHOCTHYHH MpOLCypH

ynotpeba:

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801 Europe +00800 4573 8000 49 622145030

www.scht.com



I1o3.7.17.

IIperon OT aHIMUIACKH €3UK

Jloro na Santa Cruz Biotechnology, Inc.

O06ma
aHpopManus:
XpomozoMHa
JOKANH3ANHA:

H3T04HHK:

ITponykr:

Ipnioxenns:

Cobxpanenne:

Hscnenosaren
cKa ynorpeba:

p-ERK 1/2 (Thr 202/Tyr 204): sc-16982

lenernuen noxyc: MAPK3 (uosek) - 16pll.2, MAPKI (uomex) - 22ql11.21; Mapk3
(Muwka) 7 F3, Mapk1 (muuuka) 16 A3,

p-ERK 1/2 (Thr 202/Tyr 204) e nana4HO KaTo Ko3e (sc-16982) mmm 3aemko (sc-16982-R)
NOJIMKJIOHANHO  AQHHUTETHO TMPEYHCTeHO  AHTHTANO, TONYYEeHO Ccpely Khea
AMHHOKHCE/IMHHA CEKBECHIMSA, Chappkama ABoHHO Qocdopunupanu Thr 202 u Tyr 204
ERK 1 ot yoBeInku Mpou3xon.

Bcesika Buanka ceaspxa 200 pg IgG B 1.0 Mn. PBS ¢ <0.1% Hatpues a3ua 1 0.1% xenaTuH.

3a KOHKYPEHTHH M3C/IeiBaHus € HaunueH Gnokupaiy nentuy - sc-16982 P, (100 pg merrrun
B 0.5 ml PBS cuaspakan < 0.1% Hatpues azug u 0.2% BSA).

p-ERK 1/2 (Thr 202/Tyr 204) ce mpemopbuBa 3a pokasBaHe Ha Thr 202 m Tyr 204
docdopuwnmupan p-ERK 1 u Thr 185 u Tyr 187 dochopunupan ERK 2 or MHIIH, IUIEIIH H
4oBEIIKHM Npousxoy nocpeactsoM Umynobnor (Hayanso paspexaane 1:200, nnana3oH Ha
paspexaane 1:100-1:1000), Umynonpenunurauus [1-2 pg va 100-500 pg obuy nporeun (1
ml kierpyeH ausar)], UmyHoduiyopecueHumna (HauanHo paspexxaaHe 1:50, nuanasoH Ha
paspexaane 1:50-1:500), MmyHoxucroxumus (BKIIOUHTENHO Napad@HHOBY cpe3n) (HauarHO
pazpesxnane 1:50, muanazon ua pazpeskaane 1:50-1:500) u Tespno-pazora ELISA (wauanuo
paspexpane 1:30, Ananason Ha paspexaane 1:30-1:3000).

MonekynHa maca Ha p-ERK 1: 44 kDa.
Monekynna maca Ha p-ERK 2: 42 kDa.

IMonoxurenna kontpona: HeLa + UV knersuen nusar: sc-2221, HeLa + TNFa knerbuen
nusat: sc-2228 wiu NIH/3T3 knerruen nu3ar: sc-2210..

Cuoxpanssaiite npu 4° C, **JIA HE CE 3AMPA3SIBA**. CrabuneH 3a ejHa roauHa ot
naTtaTa Ha gocraeka. He e onacen. He u3ucksa MSDS.

CaMo 3a H3CJIe/IOBATE/ICKH 1IEJIH, a He 3a AMarHOCTHYHH NpoLEIypH

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801  Europe +00800 4573 8000 49 62214503 0

www.scht.com



Ilo03.7.19.

Ilperon ot aHrnuiicku e3uk

Jloro Ha Santa Cruz Biotechnology, Inc.

O6ma
aadopManna:
Xpomoszomna
JIOKAJIH3Al A
H3Tounnk:

IIpoayxr:

T
Conxpanenne:

H3cienosaren
cKa ynorpeba:
IIpunoxenns:

"> Ilpenopb4anf
BTOPHYHH
peaKTHBH:

MEL-1B-R (H-18): sc-13174

I'eneruten nokyc: MTNRI1B (1osex) - 11q14.3.

MEL-1B-R (H-18) e adunuTeTHO NMpedyHcTEeHO KO3€ MONHKIOHAIHO AHTHTAJNO TOTYYEHO
cpeluy nentvj BbB BbTpeluHUA period Ha MEL-1B-R ot yoBewmku npousxon.

Bcesika Buanka ceappxa 200 pg [gG B 1.0 M. PBS ¢ <0.1% natpues a3ug u 0.1% xenatus.

3a KOHKYPEHTHH HM3CleBaHus € HanudeH Onokupain nentuf - sc-13174 P, (100 pg nentun
B 0.5 ml PBS coabpikaiy < 0.1% nHatpues azua u 0.2% BSA).

Coxpansgaiite npu 4° C, **JIA HE CE 3AMPA3SBA**. Cra0uneH 3a eqHa rogisa ot
JaTaTa Ha nocraska, He e omacen. He mancksa MSDS.,

Camo 3a U3CIe0BaTeNICKU LEH, a HE 32 JHarHoCTH4YHH MNpoLCAYpPH

MEL-1B-R (H-18) ce npenopsuBa 3a mokassane Ha MEL-1B-R ot uoBemku npousxon
nocpeacteoM MmyHobnor (HayanHo paspexaane 1:200, auanasoH Ha paspexpaade 1:100-
1:1000), UmyHonpermnurauus [1-2 pg Ha 100-500 pg obuy mporenn (1 ml kiersyeH
nu3at)], UmyHodnyopecueHus (HadanHo paspexjaHe 1:50, Auamas’oH Ha paspesxaaHe
1:50-1:500) u TBBpAO-(azosa ELISA (HavyanHo pa3zpexaane 1:30, quanazoH Ha pa3pe)xuaHe
1:30-1:3000).

IMoaxonamo 3a u3non3pake Kato koutponHo antuTwIo 32 MEL-1B-R siRNA (h): sc-40114,
MEL-1B-R shRNA Plasmid (h): sc-40114-SH u MEL-1B-R shRNA (h) Lentiviral Particles:
sc-40114-V..

Monexynxa maca Ha MEL-1B-R: 36 kDa.
IMonoxxurenna koutpona: COLO 205 ToraneH kierbyeH Ju3art: sc-364177.

3a NOCTHraHe Ha ONITHMAIHK PE3YJITATH CE MPENOPHYBAT CICAHUTE BTOPHYHH PCaKTHBH:

1) Umynobnor: usnonssaiite Martapemko antu-kose IgG-HRP: sc-2020 (muamason Ha
paspexaane: 1:2000-1:100,000) wm Cruz Marker™ chbBMECTHMO Marapeiko aHTH-KO3€
IgG-HRP: sc-2033 (nquana3on Ha paspexaase: 1:2000-1:5000), Cruz Marker™ crannapr 3a
moniekynHa maca: sc-2035, TBS Blotto A Bnokupamy Peaxrus: sc-2333 u Mmynobnor
Jlymunon Peakrus: sc-2048.

2) HmyHonpeumnuraums: usnonssaiite Protein A/G PLUS-Agarose: sc-2003 (0.5 ml
agarose/2.0 ml).

3) HmyHoduayopecueHuus: H3MoA3BaiiTe Marapemko antu-koze IgG-FITC: sc-2024
(nuanazon Ha paspexxaane: 1:100-1:400) mnm marapemko antu-koze IgG-TR: sc-2783
(mmana3oH Ha paspexzaane: 1:100-1:400) ¢ UltraCruz™ cpena 3a nokpusase: sc-24941.

Santa Cruz Biotechnology, inc. 1.800.457.3801 831.457.3800 fax 831.457.3801 Europe +00800 4573 8000 49622145030

www.scbt.com



IMo3.7.21.
IIpeBon ot anrnuiicku e3ux

Antibodies-Online

Caspase 3, Apoptosis-Related Cysteine Peptidase (CASP3) antibody

AHTHIEH;
CHHOHHMU:

Enpron:
Peaktusuoct:
I'ocTonpuemuuk:
Knonannocr:
ITpunoxenue:
KaranoseHn somep:
Konuuecrro:
Hamuuuocrt:

Caspase 3, Apoptosis-Related Cysteine Peptidase (CASP3)

xcpp32, Lice, CPP32, SCA-1, CPP32B, CC3, CG14902, Cas3, Casp 3, Casp3,
Caspase-3, DECAY, Decay, Dmel\CG 14902, Drosophila executioner caspase
related to Apopain/Yama, caspase 3, caspase-3, CG7788, DRICE,
Dmel\CG7788, DrICE, Drlce, Drice, ICE, crice, drICE, drlce, drice, ice

Kap6oxcunen xpaii

Yosek

aek

INonuxonanuo

Hmynobnor (WB), ELISA, UMyHOXHCTOXHMHS
ABIN346985

200 pl

Hudopmanus 3a npoaykra

HwmyHoreH:

Hzorum:

CnenuguyHocT:
Kpscrocana peakTHBHOCT:
Ilpeuncreane:

OO01wH NaHHU:

CHHTeTHYCH NETITHA TOMyYeH OT KapGOKCHIHMA KPail Ha YOBENIKA LHCTEHHOBA
nporeasa CPP32

IgG

Pearupa ¢ yoewka 32 kDa Caspase-3 B k1eTbUHH €KCTPAKTH
Pearupa ¢ yosemxa 32 kDa Caspase-3 B KJI€TBUYHH €KCTPAKTH
AHTHCEpYM

Jleraiing Ha npuiosKkenue

Benexxku 3a npunarasxe:

Orpannyenus:

Manunynanun
dopmMar:
Pa3zrBapsaxe:
Konceppanru:
Coxpanenue:

OnrumantoTo paspexnaue TpaGBa Aa ce oNpeaenH OT MOTpeGHTess.
IIpenoprusanu paszpexnanus:

Hmynoxucroxumus — 1/100-1/500, Umynobnor 1:500-5000

Cawmo 3a H3CIIE0BATENCKH LEIH

Jvopunusupan

TpaGsa na ce pa3TBopH ¢ secTiIMpana Boia
HATpHEB a3u]|

4°C/-20°C
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IIpeBoj OoT aHTNMHCKH €3UK

LOX-1 no/HKJI0OHAJIHO AHTHTHJIO

KaTtanoxen No:
Konuuectno:
@opMyJIHpOBKa:

BuntoBa peakTHBHOCT:
CobxpaHenue:

Obmu nanau:

IMpunoxeHue u ynorpeba:

3a0enexka

3659-100

100 pl

100 pl adpunuTeTHO NpeyHcTeHo Ko3e aHTH-LOX-1 priosMKIOHATHO aHTHTAIO
BbB pocdartHo 6ydepupan pasteop (PBS), pH 7.2, ceaspixany 50% riavuepon,
1% BSA, 0.02% Tpumepo3zan

YoBek (ApyrH He ca TeCTBaHH)

Coxpanssaiite npu -200C. 3a no-awisr nepuoj, paszdacosaiite U 3aMpasere Ha
-700C. UzbarpaiiTe NOBTOPHO 3aMpa3sBaHE U pasMpas3sBaHe

AHTUTSIOTO MOXKe Jia ce usnon3ea 3a Umynobnor (1:500-1000) uznon3paiiku
ECL. O6aue, onTuManHuTe YCIOBHA TpAOBa 1a ce ONpenenaT HHAWBHIYAIHO.
Jlpyru npuioxeHus He ca ONpeAessHA.

Camo 3a uscnenosarencky neau! Jla He ce u3nosi3pa Ha xopa!
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IIpeson ot aHrnMiicku e3uK

Jloro na Santa Cruz Biotechnology, Inc.

O6ma
HEdopmanusn:
Xpomozomua
JIOKAIH3AIMA:
Marounnx:

Hpoayxr:

Ipanoxenns:

Coxpanenne:

TLR4 (H-80): sc-10741

I'enernuen nokye: TLR4 (uosex) — 9q33.1; Tlr4 (Mumka) — 4 C1

TLR4 (H-80) e 3aemko noMMKIOHATHO AHTHTSIO, MONYHYEHO CPEILy AMHMHOKHCEIHHH
242-321 Ha TLR4 OT 4OBeIKH NPOU3XO0/.

Beska suanka ceabpxa 200 pg IgG B 1.0 M. PBS ¢ <0.1% narpues asun u 0.1%
SKeJTATHH.

TLR4 (H-80) ce npenoprusa 3a gokassare Ha TLR4 oT 40BELIKH U B NO-MaJIKa CTENCH
OT MMM W TUTBLIM MPOH3X0N nocpeacTeom MmyHobror (Hauanno paspexxnane 1:200,
nuana3soH Ha paspexpase 1:100-1:1000), Umynonperunuranus [1-2 pg na 100-500 pg
06w nporenn (1 ml kiersuen nusar)], Umynodnyopecuenims (nauanno paspesxmane
1:50, nuanmasoH Ha paspexnpaHe 1:50-1:500) u TBBpHO-aszosa ELISA (HayanHo
paspexnane 1:30, nuanason Ha paspexxaane 1:30-1:3000).

IMoaxoasiio 3a U3MNoN3BaHe KaTO KOHTPOIHO aHTUTLIO 32 TLR4 siRNA (h): sc-40260,
TLR4 siRNA (m): sc-40261, TLR4 siRNA (r): sc-156001, TLR4 shRNA Plasmid (h):
sc-40260-SH, TLR4 shRNA Plasmid (m): sc-40261-SH, TLR4 shRNA Plasmid (r): sc-
156001-SH, TLR4 shRNA (h) Lentiviral Particles: sc-40260-V, TLR4 shRNA (m)
Lentiviral Particles: sc-40261-V u TLR4 shRNA (r) Lentiviral Particles: sc-156001-V.

Monexynna maca Ha TLR4: 95 kDa.

Mornekynaa Maca Ha rmukoswinpad TLR4: 120 kDa.

Honoxwurenna konrpona: HEL 92.1.7 knersuen nusar: sc-2270, THP-1 kieThyeH Ju3ar:
sc-2238 unu HL-60 ToTaneH kners4eH nu3ar: sc-2209
Coxpanssaiite npu 4° C, **JIA HE CE 3AMPA3SIBA**. CrabuneH 3a eJ[Ha rOJiUHA OT

narara Ha gocraeka. He e onacen. He usucksa MSDS.

Hscnenosarencka CaMo 3a H3CICAOBATE/ICKH LIE/IH, @ HE 33 AUArHOCTHYHH MPOLIELYPH

ymoTpeoda:

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801  Europe +00800 4573 8000 49622145030

www.scbt.com
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JIoro na Santa Cruz Biotechnology, Inc.

O06ma
Hudopmanusn:
Xpomozomna
JIOKANA3aNHs:
H3rounux:

IIpoaykr:

Hpunoxenns:

Cuxpanenue:

Bunxyann (N-19): sc-7649

I'eneruycn nokyce: VCL (woBek) — 1022.2; Vel (muka) — 14 A3

Bunkynud (N-19) e apuHUTETHO NPEYHCTEHO KO3E MONMHKIOHATHO AHTHTANIO, NOMYYEHO
Cpely NenTHAeH y4acThk B N-TepMHHATHAA Kpaif Ha BUHKYJIHH OT YOBELIKH TPOM3XOI.

Beaka puanka cpavpaa 200 pug IgG B 1.0 M. PBS ¢ <0.1% Harpues asua u 0.1%
JKEJIATHH.

3a npoBexaaHe Ha KOHKYPESHTHH H3CJICABaHUE ¢ HAIMYEH OJIOKHpall nenTus, sc-7649-P
(100 pg nentun B 0.5 mn. PBS, cbaspixam <0.1% watpues azua u 0.2% BSA)

Bunkynun (N-19) ce npenophusa 3a jjokasBaHe Ha BHHKYJIHH OT MHIUM, IUTHLIH,
yopeuiku u Drosophila melanogaster npousxon nocpeacrsom HmyHo6nor (HavamtHo
paspexnane 1:200, auanason Ha paspexaane 1:100-1:1000), UmyHonpenunuranms [1-2
pg Ha 100-500 pg obm nporeun (1 ml xnersuen nusar)], MmyHodnyopecuenius
(Hasanno paspexpane 1:50, Auamason Ha paspexmane 1:50-1:500) u TBBpHO-(asosa
ELISA (nauanno paspexnaane 1:30, nuanason Ha paspexaane 1:30-1:3000).

Bunkynus (N-19) cpino ce npenoprea 3a JOKa3BaHe Ha BHHKYIMH B JOIBIHHTEIHH
BHOOBC, BRJIIOYBAIUH KOH, Ky'i¢, rope40, CBHHA H IITHLA.

ITopxonsio 3a M3MOJN3BaHE KATO KOHTPOJIHO aHTUTAIO 3a BHHKYJIMH SiRNA (h): sc-
29524, punkynun siRNA (m): sc-36819, unkynmun shRNA Plasmid (h): sc-29524-SH,
BHHKY/IMH ShRNA Plasmid (m): sc-36819-SH, unkynun shRNA (h) Lentiviral Particles:
5¢-29524-V u BunkymiaH shRNA (m) Lentiviral Particles: sc-36819-V.

Monekynna Maca Ha Bunkynun: 117 kDa.

IMonoxurenna kourpona: HeLa Toranen knersuen nmsar: sc-2200, HISM knersueH
nu3ar: sc-2229 wiu sunkynuH (h): 293T nu3at: se-113822.

Crxpanssaiire npu 4° C, ¥**JIA HE CE 3AMPA3SIBA**, Cra6uneH 3a efiHa roHHa OT
JaTara Ha foctaBka. He e onacen. He u3ucksa MSDS.

Hzcnenoparencka CaMo 3a H3CI€I0BATENCKH LieJid, a HE 3a AHArHOCTHYHH NMpoLEnypH

ynorpe6a:

Santa Cruz Biotechnology, Inc. 1.800.457.3801 831.457.3800 fax 831.457.3801 Europe +00800 4573 8000 49 6221 4503 0

www.scbt.com
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Antibodies-Online
Integrin beta 1 (ITGBI) antibody
AHTHrEH: Integrin beta 1 (ITGBI)
CuHoHuMH: CD29, FNRB, MDF2, VLAB, GPIIA, MSK12, VLA-BETA, 4633401G24Rik,

AA409975, AA960159, ENSMUSG00000051907, Fnrb, Gm9863, gplla, cd29,
farb, gpiia, itgbl, mdf2, msk12, via-beta, vlab

Peaxrusnocr: Muka

I'ocronpuemunuk: Ilnsx

Knonanuocr: Monoxnonanto (9EG7)

Ipunoxenue: DnoyuuToMeTpHs, HIMyHOXHCTOXMMHA Ha NapaHHOBH CPe3H, HmyHobnor,
WmyHonpeunutanus, OyHKUHOHATHY M3CTeBAHUS

Katanoxen Homep: ABIN967378

Konuuectso: 0.5 mg

KoHueHTpauus 0.5 mg/ml

Hanuyxocr:

Hudopmanusg 3a npoayxra

HmyHoreH: Mua eHioTeNHa KIeThYHA THHHS

Kios: 9EG7

Hzorun: IgG2a xana

Ipeuncrsane:; IIpeuncTeHo OT CynepHaTaHTa Ha THKAHHH KyJITYPH WM aClIMT, OCPECTBOM
aduHHTETHA XpoMaTorpadus

Yucrora IIpeyncreHo

O6uH naHHH:

Heraiiin Ha npH/I0XKEHHEe

benexxu 3a npunarane: To3u nponyxr ce uznonssa 3a: UMyHO610T, IMyHOXHCTOXHMHS HA
napagunoBy cpe3u, UIMyHOUMTOXHMHS.
IIpu UMyHOGIOT, aHTHTAIOTO OTKpHBA HBHLIA ¢ TIPHOTM3HTENIHA Maca OT
17kDa.
Ipenopbusanu paspesxnanna: Mmynoxucroxumus / UmyHodmyopecueHLus
1:100-250, UmyHoxucToxumus 1:10-1:500, HmyHoXHCTOXMMHES HA
napaduHoBu cpesu 1:250, Mmyro6aot 1:1000-10000

Orpanuyenus: CamMo 3a U3CIeI0BATENCKH LM

Mauuanyaagan

@opmMar: Teuen

Bygep: PBS 49 % , Glycerol 50 % , BSA 0.05 % , Sodium Azide
Konceppantu: HaTpHEB a3uj|

Copxpanenne: 4°C
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Abstract

After neoplastic cells leave the primary tumor and circulate, they may extravasate from the vasculature and colonize tissues to form metastases. B1 integrins play
diy roles in tumorig is and tumor progression, including extravasation. In blood cells, activation of B1 integrins can be regulated by “inside-out® signals leading
1o extravasation from the circulation into tissues. However, a role for inside-out B1 activation in tumor cell metastasis is uncertain. Here we show that p1 integrin
activation promotes tumor metastasis and that activated g1 integrin may serve as a biomarker of metastatic human melanoma. To determine whether §1 integrin
activation can influence tumor cell metastasis, the B1 integrin subunit in melanoma and breast cancer cell lines was stably knocked down with shRNA and replaced with
wi‘ld—!ypeommshtrhvdy—adwe B1. When tumor cells expressing mnstmrhvelyuacbve P1 integrins were injected intravenously into chick embryos or mice, they

ization of the liver when compared to cells exp g wild-type $1 integrins. Rescue expressi .\mihrrm!anlmmtagnnsmuenhﬁiha!
tumor cell tion and hepatic colonization required extraceliular ligand binding to B1 as well as 1 interaction with talin, an intracellul diator of integ
activation by the Rap1 GTPase. Furthermore, shRNA-mediated knock down of talin remu hepatic colonization by tumor celis expressing wild-type g1, but not
constitutively-active 1. Overexpression in tumor cells of the tumor supp , Rap1GAP, ir Rap1 and B1 integrin acti as well as hepatic colonization.
Using an antibody that detects aclivated B1 integrin, we found higher levels of activated 1 integrins in human melastatic melanomas compared to primary melanomas,
suggesting that activated B1 integrin may serve as a biomarker of invasive tumor cells. Altogether, these studies establish that inside-out activation of B1 integrins
promotes tumor cell exiravasation and colonization, suggesting diagnostic and therapeutic approaches for targeting of B1 integrin signaling in neoplasia.
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Introduction

The process of cancer metastasis involves a cascade of events beginning at the primary tumor where neoplastic cells breakdown the extracellular matrix, migrate and
intravasate into the vasculature [11H3]. Circulating tumor cells may be escorted and modified by platelets [4] and myeloid cells [5), and the metastatic process proceeds
by tumor cell extravasation through blood vessels, and by seeding and colonization of a compatible niche within a distant organ [6] or even within the primary tumor [7].
(8]. Tumor celis must negotiate a veritable gauntiet of environmental influences for procession through these sleps of the metastatic cascade.

One mechanism that tumor cells employ during tumor progression is regulation of adhesion receptor expression [9], [10]. For ple, reciprocal exg ion of
dherins and i i epithelial-to- hymal transition [11). Integrin ap heterodimers expressed by fumor cells i 1 with ext llular matrix b

orwllularmmleneoeplnrs fo influence cell adhesion, migration, proliferation and survival [10], [12]. Within this context, the B1 integrin subunit is almost universally

expressed in tumor cells, where interactions with specific matnx ligands, such as collagen, laminin and fibronectin are dictated, in part, by the identity of the integrin a

A

subunit pariner [13]. In some h solid f i ion of certain B1 integrins, for example a2p1 [14], a3p1 [15], [16], a5B1 [17], [18], or a8R1 [19],
cormelates with increased metastatic potential [20}-{23], andhsmmcasesmmshmanad palient survival [17], [24}H30]. On the other hand, a2f1 may suppress the
progression of certain tumors [31], [32]. The therapeutic p | of B1 integrin blockade in cancer has led to cumrent investigalions of selective B1 inhibitors in animal
medels [33] and early clinical trials [34].

One aspect of g1 integrin fi jon that has ved rel ly little ion in the cancer field is “inside-out” activation, whereby intraceliular signals rapidly regulate

integrin affinity for ligands through conformational changes pmpagaledfrmnlhe grin cytop ic tails and domains to the exiraceliular domains

[35). Thus, whereas changes in cell surface B1 integrin expression may take many mi when regulated by r ycling and hours when regulated by

transcription, integrin activation can take place within seconds, theoretically placing tumor cells at a relative advantaqe in metastatic tumor formation. Inside-out integrin
signaling has been studied primarily in blood cells where B2 [36] and B3 integrin aclivation [37}-{39] are required for nonmal leukocyte trafficking and platelet
aggregation, respeclively. While B1 integrins are also subject to inside-out regulation in platelels [39]-{41], the role of B1 integrin activation in non-hematopoietic cells,
and solid tumor cells in particular, remains to be clarified.

Based on these considerations, the current studies were carmied out to invesligate whether activation of B1 integrins in human tumor cells can modulate the metastatic
process. We focused on the later stages of the metastatic cascade, analyzed primary and metastatic human tumors, and employed two complementary vertebrate

experimental metastasis model systems. Our results establish that activated B1 integrins are expressed in certain human tumors, and that inside-out signaling to g1
integrins can determine the success or failure of tumor cell extravasation and metastatic colonization.

Results

Activated B1 Integrins Promote Hepatic Colonization by Tumor Cells in Experimental Metastasis Assays

To begin to address a potential role for g1 integrin activation in tumor metastasis, genetically-engineered MDA-MB435 human melanoma cells were injected into the
venous cireulation of chick embryos and colonization to the liver was evaluated five days later. This model was employed because it is relatively rapid, enables facile
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q.nnliﬁmhmdhummuxmrwl colonization using human Alu-specific real-ime PCR, and our preliminary experiments established that hepatic colonization in this
is dependent on B1 integrins (Fig. $1), but not B3 integrins (Fig. 52). When B1 integrin activation in MDA-MB435 cells was quantified by flow cytometry using
MMQEG‘.? basal antibody binding lo cells expressing constitutively-active B1-L358A was greater than the binding to cells expressing wild-type B1 (P<0.01) (Fig.
1A). Consistent with this, the adhesion of f1-L358A MDA-MB435 cells to low plating concentrations of collagen or laminin was increased (Fig. 1B, C), despite the fact
that B1-L358A expression was approximately 50% that of wild-type B1 (Fig. 1A). There was no difference in the growth of primary tumors on the chick chorioallantoic
membrane when cells expressing wild-type B1 and B1-L358A were compared (Fig. 10). However, when MDA-MB435 tumor cells were injacted intravenously into the

chick embryo, the number of B1-L358A cells detected in the liver five days later was i d compared to cells expressing wild-type B1 (Fig. 1E) (P<0.01). This resuit
wasnolmnﬁnedwm&hnunnmusbemusauwasalsuobsemdmmgeneﬂcaly—enghwedMDA-MMN bmaslmmrmllsemssmgmnsuuﬁwlyadmm
integrin (Fig. 1F). Furthermore, the results were not confined to the chick model sy because | pic hepatic metast were ob d when

B16F 10 mouse melanoma cells expressing B1- L358Awemmdedhta&wmusesplemcvaswhmmmakvwsemmhedwwndwsmer[ﬁg. 1G). Thus,
expression of activated B1 integrins endows circulating tumor cells with a selective advantage in hepatic colonization.

Figure 1. Activatad B1 integrins promote hepatic colonization by tumor cells In experimental metastasis assays.

(A) B1 integrin expression and activation determined by flow cytometry. Expression of B1 integrins in MDA-MB435 melanoma cells was determined by binding of
antibody TS2/16. Activation of B1 integrins was determined by binding of antibody 9EGT (basal: black bar, MnCl; stimulation: gray bar). Data represent mean
fluorescence intensity in arbitrary fluorescence units (MF1) £ SEM (n = 8). (B and C) Tumor cell adhesion to collagen (B) and laminin (C). B1 wild-type (WT) and
B1-L358A cells were incubated in 96 well plales coated with the indicated input concentrations of collagen or laminin for 60 minutes at 37°C, Dala are expressed
as cell adhesion normalized to total input of cells. Data represent means + SEM (n = 3). (D) Weight of primary tumors in the chick chorioallantoic membrane. 100
B1-WT (n = 25) or p1-L358A MDA-MB435 cells (n = 20) were resuspended in Matrigel and inoculated on top of the membrane of 10 day-old eggs. Tumor weight
was measured after seven days of incubation. (E and F) Hepatic colonization in the chick embryo experimental metastasis assay. Box plots for tumer cell
colonization in the chick embryo liver five days after intravenous injection. (E) MDA-MB435 melanoma cells (B1-WT: n = 50 livers, B1-L358A: n = 32 livers) and
(F) MDA-MB231 breast cancer cells (B1-WT: n = 46 livers, B1-L358A: n = 51 livers). Human tumor celis in the chick embryo liver were quantified as described in
Materials and Methods. (G) Rep tative imag ofhepaucmelmommeia in @ mouse exp tal metastasis system seven days after intrasplenic
injection of the indicated B16F 10 mouse melanoma cells. Black, melani it g metastatic lesions were evident macroscopically.

doi:10.137 1/joumal.pone.0046576.g001

B1 Integrins must be Competent to Bind Extracellular Ligands to Promote Hepatic Colonization by Tumor Cells

Since activated 1 integrins bind ligands with enhanced affinity, they might well be expected to affect tumor cell adhesion and motility during steps of the metastatic
cascade. H some aspects of tumer progression may be influenced by integrins in a ligand independent manner [42]. To add hether ligand binding to 1
integrins is necessary for hepatic colonization, MDA-MB435 melanoma cells expressing wild-type B1 were compared in the chick experimental metastasis system to
colls expressing equivalent levels of §1-D130A (Fig. S3A), a point mutant with impaired ligand binding [43]. As expecied, the adhesion of B1-D130A melanoma cells to
collagen of laminin was markedly impaired (Fig. S3B), whether or not adhesion was studied in the presence of 0.5 mM MnCl; to extrinsically activate integrins (Fig.
S3C). Despite this, growth of primary tumors on the chick embryo chorioallantoic membrane was not affected by the B1-D130A mutation (Fig. 2A). However, when B1-
D130Aoﬂswemjeuedmwmdnckamyummmm hepahcuﬂmummmhedymdumdwmdloodbnmmwi&mem (Fig. 2B).

Thus, activation of and ligand g to p1 integrins are reg by g MDA-MB435 melanoma celis but not for the growth of these
cells when implanted on the chorioaliantoic membrane. Nmspedﬁcuimgh subunits known to partner with B1 were knocked down in MDA-MB435 cells (Fig. S4A),
those deficient in the a2 subunit exhibited the most p. d decrease in hepatic colonization after intravenous injection into the chick embryo (Fig. S4B), suggesting

that the collagen receptor, a2p1, is a major B1 integrin to promote later stages of metastasis in this system.
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Figure 2. Ligand binding to p1 integrins is required for hepatic colonization by tumor cells.

{A} In vivo tumor growth assay on the chick chori Tumors growing on the by were weighed seven days after inoculation of 108 B1-
WT (n = 13) or B1-D130A MDA-MB435 cells (n = 10). (B) Box plot showing the number of B1-WT (n = 67) and p1-D130A cells (n = 57) quantified in chick embryo
livers five days after intravenous tumor cell injection.

doi:10.137 1/joumal.pone.0046576.g002

Inside-out Regulation of B1 Integrin Activation Affects Hepatic Colonization by Tumor Cells

Integrin activation requires interaction of the B cytoplasmic tail with talin. Therefore, to investigale a role for inside-out activation of B1 integrins in the process of hepatic
colonization, & mutation {I782A) was introduced into the B1 cytoplasmic tail that disrupts talin interaction with $1 [44]. Disruption of talin blndlnu by this mutation was
confirmed in a pull-down assay using it §1 tail peptides (Fig. S5A). Furlhem‘mru MDA-MB435 cells exp g p1-1782A st ' ired adhesion to
collagen and laminin in the absence of MnCl, (Fig. S5B), but not in the p of MnCl, to ically activate the integrin (Flg ssc; Cellsexpmsslng p1-I782A
were able to grow normally when implanted on the chick chericallantoic membrane (Fig. 3A), but they could not promote h when i d
intravenously (Fig. 3B). Simultaneous incorporation of the L356A activaling mutation into B1-782A restored hepaﬂcanlonzaton by MDA-MB435 aells (Fig. 3C),
consistent with the notion that talin-dependent inside-out signaling to f1 was required for colonization and had been impaired by the 1782A mutation. To speifically
study the role of talin binding to B1 in tumor cell exiravasation, hepatic sinusoids near the surface of the chick embryo liver were evaluated by two-photon microscopy
24 hours after intravenous injection of fluorescently-labeled tumor calls. While over 55% of cells expressing wild-type 1 had extravasated from sinusoids by this time,
only ~25% of the B1-1762A cells had done so (P<0.01) (Fig. 3D). Furthermore compared to tumor cells expressing wild-type B1, those expressing B1-1782A exhibited
decreasad total numbers in the liver 24 hours after intravenous injection (Fig. S6). Collectively, these results sugges! that talin binding to B1 integrins is required for
tumor cell extravasation and colonization.
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Figure 3. Inside-out activation of p1 integrin Is required for hepatic colonization by tumor cells.

{A) In vivo tumor growth assay on the chick chorioallantoic membrane. Tumors growing on the membrane were weighed seven days after inoculation of 108 p1-
WT {n = 18) or B1-I782A MDA-MB435 cells (n = 13). (B and C) Box plots showing the number of tumor cells colonized to the chick liver five days after !
Intravenous injection. (B) B1-WT {n = 34) and B1-1782A cells {n = 28) and (C) £1-1782A (n = 28) and B1-L368AN782A calls {n = 32). (D) Tumor cel extravasation |2
from liver sinusoids. Twenty-four hours after intravenous injection of tumor cells labeled with {dTomato (red), chick embryo livers were imaged using a two-
photon microscope after labeling hepatic vasculature with FITC-lectin (green). Representative images of livers from embryos injected with B1-WT or B1-782A
tumor cells depict an extravasated cellin the left panel and intravascular cell in the right panel. Three-dimensional images were digital structed and the
percentage (+ SEM) of extravasated cells was quantified (B1-WT: 222 cells, B1-1782A: 142 cells; six independent experiments).
dol:10.1371/journal pone. 0046576.g003

To study talin directly, the protein was knocked down in MDA-MB435 with shRNA. Each of three shRNA d d talin expression (Fig. S7A), without |-

i ing B1 integrin exp (Fig. STB). Talin knockdown decreased the adhesion of cells expressing wild-type B1 to collagen and laminin, but not thé.
adhesion of cells expressing constitulively-active B1-L358A (Fig. S7C, D). Moreover, talin knock down decreased hepatic colonization by tumor cells expressing wild-! =
type B1 (P<0.01) (Fig. 4A), but not colonization by cells expressing p1-L358A (Fig. 4B). Talin contains an N-terminal head d in and a C-terminal rod domain, and |}
recombinant expression of the integrin-binding head domain can directly activale integri from inside cells [45]. Indeed, overexpression of the talin head domain |
imasadiwpaﬁcmizaﬁmbylainmd(domeelsemressingwﬂd-lypeﬁ.whereasatalhrwaddomainmutantmassmhmpnblsorbmmwm [46] failed |
dnsn{ﬁg.'l{:l.Simeiheeffedulmemlmheaddomahmuiredbomme)q:ressm(FigAD}aMIWDMirlngmhtegrins(Fig.dE},msemmnsmi
that inside-out regulation of talin binding to and activation of B1 integrins promotes hepatic colonization by tumor cells.

Figure 4. Talin-mediated 1 integrin activation is required for hepatic colonization by tumor cells. .
Hepaﬁceolonlzaﬁnnhﬂ:edidtenbryoemmimialn'netns?asisn'bdd.(AnndBjBoprisshoninchaeﬁedoflaintnod&dmnhmmﬂwceu& ;
Lentivirus encoding a control shRNA or one of throe talin shRNAs were transduced into (A) MDA-MB435 B1-WT cells or (B) B1-L358A calls. Box plots depict
numbers of human tumor cells quantified in the liver five days after intravenous injection into chick embryos. (C) Effect of wild-type or W359A talin head domain
on hepatic colonization in talin knock down cells. (D) Talin head domain cannot rescue the blocking effect of B1 Integrin knock down on hepatic colonization
(control: n = 14, B1ShRNA: n = 15, B1shRNA + talin head: n = 18). (E) Talin knock down cannot rescue the blacking effect of ligand binding-defective B1-D130A
on hepatic colonization (B1-WT: n =27, p1-D130A:n= 23, p1-D130A + talin head: n = 19).

doi:10.137 1/joumal.pone.0046576.9004

A Tumor Suppressor Gene can Regulate 1 Integrin Activation and Hepatic Colonization by Tumor Cells

While mutational activation of integrins in human cancer is not commonly reported, 81 inlegrin activation in tumor celis might be promoted by 1) stimulation of inside-c
ignaling through i arawmfadorreeeplorpamwx.and!or2}deleﬁondahmmmmwgemhatnmul&ﬂncﬂnmmmenimgmacﬁﬂﬁm.m
such polential tumor suppressor is Rap1GAP, which converts active Rap1-GTP to inactive Rap1-GDP, and is deleted in a number of cancers, including melanoma [4
Since Rap1 mediates talin-dependent integrin activation [35], [48]. we studied the effect of GFP-Rap1GAP on the formation of hepatic colonization. Expression of GF
Rap1GAP in MDA-MBA435 cells decreasad both the levels of Rap1-GTP and cell adhesion dependent on B1 integrin (Fig. SBA, B). M following int
injection, tumor cells expressing both wild-type p1 integrin and GFP-Rap1GAP thibited less ext tion into the liver parenchyma (Fig. 5A) and less hepatic A
colonization (Fig. 58) compared 1o cells expressing only wild-type B1 (P<0.01). However, while conslitutively-active B1 integrin L358A rescued the suppressive effect | &
over-expressed Rap 1GAP on tumor cell extravasation (Figure 5A), it was less able to rescue the suppressive effect of Rap1 GAP on hepatic colonization (Figure 5B).
Thus, Rap1GAP may also exert a §1 htegrhndvaﬁon—lndependemaﬁedmmeellootorﬁzaﬁonaner tion has d (for ple on tumor cell .
survival, proliferation or apoptosis). Overall, these results indicate that the later slages of the H de can be by a tumor suppressor within a
Rap1 signaling pathway that controls B1 integrin activation.

P <005
p<ogy [ GFP-ReptcAP

GFP-R&MGAP. - .
BI-WT B1-L358A

B P00

é“"m peoot 'Eﬂi
=] 5 |
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GFPRapiGAP — + = +
P4-WT  p1-L358A

Figure 5. Rap1GAP suppresses hepatic colonization of tumor cells.

{A) Tumor cell extravasation from liver sinusoids. Tumor cell extravasation was determined as in Figure 3 (B1-WT + GFP: 168 cells, B1-WT + GFP-Rap1GAP:
101 celis, B1-L358A + GFP: 84 cells, B1-L358A + GFP-Rap1GAP: 144 celis; five independent experiments). (B) Box plot shiowing the effect of Rap1GAP
overexpression on hepatic colonization by MDA-MB435 B1-WT or B1-L358A cells (B1-WT + GFP: n = 28, 1-WT + GFP-Rap1GAP: n = 31, p1-L358A + GFP: n
=30, p1-L35BA + GFP-Rap1GAP: n = 29).

doi:10.137 1/jounal pone.0046576.g005

Human Metastatic Tumors Express Activated B1 Integrins

Our findings from animal models indicate @ role for ineide-out activation of B1 integrins in the later stages of the metastatic cascade. To begin to address a potential role
for B1 integrin activation in h tumor metastasis, we d B1 Integrin activation in formalin-fixed, paraffin-embedded (FFPE) sections of two common solid
tumors, breast cancer and melanoma by using monodonal antibody SEGT as a reporter for ligand-bound and activaled 1 [49], [50). The validity of using 9EGT for this
purpose was assessed in preliminary studies with genetically-engineered MDA-MBE435 melanoma cells stained with both 9EGT and antibody 4B7R (for total B1). While
9EGT stained a relatively small sub-population of 4B7R-positive cells expressing wild-type 1, it stained the majority of cells expressing conslitutively-active p1-L358A
(Fig. $9). When human tumor samples were stained with 9EG7, we found a sub-population of B1 to be activated in primary and metastatic breast cancer and
melanoma (Fig. 6A, B). When the tumor-bearing areas stained with antibodies SEGT and 4B7R were compared in a relativety large number of available melanoma
samples, the proportion of activated B1 was increased in metastatic tumors compared to primary tumors (P<0.01) (Fig. 6C). Similarly, the fluorescence signal intensity
of activated p1 relative to total B1 was increased in the metastatic tumors (median activated 1 signal intensity/ftotal B1 intensity: 0.55 in primary tumors and 0.71 in
metastatic tumors, P<0.01). These resulis suggest a role for B1 integrin activation in the metastatic cascade.

A I POTIN. <-ai  T

re 6, Activated 1 integrins in primary and metastatic human tumors.

(A and B) Representative Immianostaining of FFPE issue seclions for fotal B1 integrin (antibody 4B7R) and activated B1 Integrin (antibody 9EGT) in primary and
metastatic tumors. For detection and analysis of tumor celis, samples were stained with an antibody to pan-keratin (breast cancer) (A) or MART-1 {melanoma)
(B). The breast cancer metastasis was from a lymph node and the melanoma metastasis was from the abdominal cavity. Primary and metastatic tumors were
from different patients. Note that in the primary breast tumor and metastalic melanoma, activated B1 integrins were observed in some connective tissue cells as
well as in tumor cells. Fluorescence images of primary and metastatic wumors were processed identically. (C) Box plot showing B1 integrin activation in primary
{n = 50) and metastatic (n = 26) melanomas in a tissue microarray. The proportion of areas with aclivated B1 integrin to total p1 integrin within MART-1 positive
melanoma cells was analyzed with Volocity software, Statistical analysis was performed by Mann-Whitney U test (Outliers, values outside of 1.5 X interquartile
distance from the quartiles, are indicated by an X).

doi:10.137 1/joumal.pone. 0046576 g006

Discussion

In the present study, we have investigated the role of inside-out sig ling and activation of B1 integ in later stages of the metastatic cascade. Given previous studies
Irdcaﬁmﬂuimhmnrﬂnfminhemhshnwﬁphaspedaofumﬁgenesinndpmgression,bomInannmtmodeisnndhhumanmnmm.mpod&edmath
activation state of tumor cell B1 integrins, and not just the their levet of expression, could impact later events in the metastatic cascade. By studying primary and
metadatichurmnlunmmandmrnoreelemws.atbnantlmmsiaﬁcmmizaﬁnnmmmmsmupeﬁmemﬂmmas.mmmmnwmmn
bedmvmﬂ}Asub—popmaﬁonofmhnemnsinpmryandmatastaﬁchumanbreaslmrmrandmelarmmisemswdhanacﬂvaledﬁaw.andmmmeof
melanoma, where sufficient numbers of patient samples were available for analysis, metastatic tumors expressed relatively more activated p1 integrins than primary
tumors. 2) Activated B1 integrins can p I tumor cell ext tion from the vasculature and metastatic colonization of the liver in animal models. 3) The
activation state of f1 Integrlnshh.mutoalls,andsuhseq;emmmaﬁonandwlorizaﬁm,aremgulatadbyamlcd inside-out integrin signaling pathway that
includes Rap1 and talin and that requires interaction of talin with the 1 integrin cytoplasmic tail. 4) B1 integrin activation in tumor cells can be regulated by a tumor
suppmssur,RBMG&P.lnwmmalwmdmmembywﬁchﬂ'Hspmmhmayaﬂedlaterdagsaofh i de is dulation of Rap1-dependent inside-
out integrin signaling.

Increased B1 integrin expression is a prognostic factor in some human tumers [17], [24}-{30). The present study showing relatively greater acti tion of B1in by
melanoma metastases compared to primary tumors suggests that future studies should investigate the activation state of B1 integrins as a potential prognostic marker
in human cancers. The 1 activation-dependent antibody used in the present work detects high-affinity B1 integrins, but it also reports on ligand pancy of the
integrins and likely on integrin clustering (avidity) [S0]. It is clear from our experimental metastasis studies that inside-out signaling and affinity modulation of 1 inlegrins
can be determinants of tumor cell extravasation and colonization. However, since mechanisms of affinity and avidity regulation may differ in fine detail, future studies
should also address the possible role of integrin clustering in metastasis when quantitative methods become available to differentiate B1 affinity and avidity modulation

in tumor samples.

In previous mouse experiments with human breast cancer cells, the activation state of integrin aVB3 comelated with distant metastasis [51]. In our chick embryo model
system, hepatic colonization was dependent on B1 integrins, but not on aVE3. Since tumor cell aVp3 promotes not only fumor cell amest in vessels but also tumor cell
interaction with platelets {51], [52], the precise phases of the metastatic cascade influenced by B1 and 3 integrins may differ. For example, platelets via B3 integrins
may escort and help to phenotypically reprogram circulating tumor cells {4]. [52), effects not likely to be mediated by the relatively smalt number of §1 integrins

expressed in platelets. The present studies, by focusing primarily on exp hepatic colonization, do not address whether B1 integrin activation might also affect
later stages of the metastati de i "_o‘lherorgansoreadiarsingesofu\emscadebefomcalsmterheuiwlaﬁmﬁmheprh\awmmjmwr.wr
lysis of a human mel tman-ny(Fig.GC]wuuestsmapossihiﬂyma:matastasasmlmwhnodesmduﬂmsﬂnsmybeaﬁededbylnslde-mnsiqnaingw
B1 integrins. While the exp "msuhsdumsh‘niespedﬁceﬁedsnfminlearinacli\mﬁonmmmcallemsmsalhnandm&aﬁnn(ﬁg.am.allmitaﬁonof

lhewnrk'l'lextrapotali\nlnmalaatasesinhurnaﬂsishatuu'dlmdintramhriniedmo{hmormlsm animal models does not reflect the process of cell
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intravasation from primary tumors. In addition, certain later pi in the ic cascade, such as migration within the extracellular matrix of the metastatic niche
and tumor cell dormancy might be influenced by B1 integrin activation, but they were not investigated here.

The activation state of B1 integrins in tumor cells, and subsequent ext tion and met: ic colonization, mrefoundmhemgmtedhyanmmmewin
signaling pathway that includes Rap1 and lalin and requires interaction of talin with the 1 megnncylnplasmctai Thus, the i out
largely with studies in hematopoietic cells |38]-{40], [54], [55], may aiso be relevant to circulating solid turmor cells, pemapsaﬂntmeyhamundemmeeplﬁid’d—b
mesenchymal transition. Thus, a role for B1 integrin activation may explain, in part, recent experimental work demonstrating the effects on tumor prog of
manipulating the expression of Rap1, the Rap1 effector, RIAM [56], Rap1GAP[57]andlafn1[58‘] In this regard, it is interesting to note that some members of the kindlin
protein family [59}-{61), which bind integrin B tails and regulate talin-depend grin activation [62], [63], have also been implicated in solid tumor metastasis.

We found that p1 integrin activation in tumor cells and hepatic colonization was reduced by o pression of the Rap1GAP tumor suppressor (Fig. 5). This suggests
wmﬁlﬂmdmwmmmmmwmﬂdlmmnwﬁmﬁonhmm.anldeaal.pponedbyﬂwmwntidenﬁﬁcaﬁmofanunﬁerofdherpmﬂw
tumor suppressors that may act at the level of integrin activation [64]-{66]. Consequently, it may be productive to mcve beyond B1 integrin blockade or manipulation of
B1 expression as a cancer therapeutic strategy and consider the inside-out integrin activation process in tumor cells as a feature-fich set of potential therapeutic targets
to limit the metastatic cascade.

Materials and Methods

Ethics Statement

Analysis of human breast cancer samples was approved by the UCSD Human Research Protections Program (IRB# 080911). Samples were collected as part of
diagnostic of therapeutic surgery afler patients gave writlen informed consent. No patient identifying data were available during this study. Animal experiments were
conducted under a protocol approved by the University of Califomia, San Diego Animal Subjects Committee.

Antibodies, Cell Lines and Culture

Monodional antibodies to human 81 (clone TS2/16), ai, a2, a3, a5, and ab Integmmmfm Bml_egend (San Dhgo CA). Another monocional antibody to human g1 ,//
integrin (clone 4B7R) was from AbD Serotec (Raleigh, NC) hiag tivates i ¢ 9] was from BD Biosciences {San Jose, CA). M
Potyclonal antibody to cytokeratin was from Dako (Carpinteria, CA). Monocional anubodyw talln (dnm 8D ][45} [67] and -actin were from Sigma Aldrich (St Louis

MO). Polyclonal antibody for Rap1 was fram Santa Cruz Biotechnology (Santa Cruz, CA). Monocional antibody for MART-1 and polycional antibody for human CD44

were from Spring Bioscience (Pleasonton, CA). Polyclonal antibody to cleaved caspase-3 was from Trevigen (Gaithersburg, MD). Human cancer cell lines (breast: MDA

-MB231; melanoma: MDA-M435, provided by Richard Klemke, UCSD) and the mouse melanoma cell line B16F 10 (provided by Mark Ginsberg, UCSD, American

Tissue Culture Collection CRL-6475) were grown in DMEM supplemented with 10% fetal bovine serum, L-glutamine and antibiotics at 37°C and 5% CO,.

Lentiviral Vectors for shRNA Knock Downs and Protein Expression

Lentiviral vector FG12-tdTomato and FG12-Puro were generated by substituting GFP in the original FG12 vector [68] with tdTomalo [69] (kindly provided by Roger
Tsien, University of California, San Diego) or the p ycin gene, respectively. To express short hairpin RNA (shRNA), DNA fragments containing the
human U6 promoter and shRNA amplified by PCR were cloned into FG12-tdTomato or FG12-Puro as described [70]. The following were the target sequences for
human 1 integrin shRNA: AAGAGTGCCGTAACAACTGTGGTCAATCC; mouse B1 integrin ShRNA: ATAAAGATCCTTTCTCAAGTCTTTT; human B3 integrin shRNA:
GGCCAGATGATTCGAAGAATT; human lalin-749 shHNA (1alin head domain): CAATGAGCAGAAGCACAAGGCTGGCTTCC; human talin-8560 shRNA (talin rod
domain): CAAGGCCGTTGCTGCTGGCAATTCCTGTC; and human talin-3UTR shRNA: CCCAGAGTATTAACGCTCCAA; human a1 integrin shRNA:
GCCATATGGAGGGAAAGGAAACAGTATGC: a2 integrin shRNA: GCTATATAGTGTGAATGAGAATGGCAATA; al infegrin shRNA:
TGGGACTTATCTGAGTATAGTTACAAGSA; a5 integrin ShRNA: TCGAGACAAACTCTCGCCGATTCACATCG; ab integrin shRNA:
GACAGCTCATATTGATGTTCACTTCTTAA

To rescue B1 integrin expression in B1 integrin knockdown tumer cells, GFP was removed from the original FG12 vector and human g1 integrin cDNA with silent
mutations was cloned into FG12. To generate constitutively-active 1 integrin L358A [71), a cDNA fragment containing the L358A mutation {lower case) was amplified
by PCR and cloned into the Nsil/Stul site of B1 integrin. 5_TTGATCATTGATGCATACAATTCCgcgTCCTCAGAAGTCATTTTGG-3'and 5
AGCCCAGAGGCCTAATCTTGAAGCTGTCAGAATCC-3'. To produce the B1 integrin D130A {43] ligand binding-deficient mutation, a DNA fragment from the start
codon to the Bglll site of B1 integrin was amplified by PCR and cloned into the pCR2.1-TOPO vector and subclonedinto FG12. 5— AAAACCGGTACCCGCGGAAAAG-
3'and 5-TTTAGATCTGTTCCAAGACTTTTTACATTCTCCAAATCGTCTTTCATTGAGTAAGACAGICcCATAAGGTAGTAGAGG-3".To introduce the talin binding-
deficiant I782A [44] mutation in B1 integrin, a cDNA fragment encoding the I782A mutation was prepared by oligo annealing and cloned into the Agel/Afel sites of the
expression vector. 5. AATTTGAAAAGGAGAAAATGAATGCCAAATGGGACACCGGTGAAAATCCTgecaTATAAGAGE-3' 5
GCTCTTATAGeAGGATTTTCACCGGTGFCCCATTTGGCATTCATTTTCTCCTTTTCA-3'To express wild-type and mutant (W359A) [46] mouse talin head domain,
cDNA 3' to the talin F3 sub-domain was 4, and fragments ding GFP-talin head domain were cloned into FG12 after removal of FG12 GFP segment. To
generate lentiviral vector for GFP-Rap1GAP [72], Rap1GAP cDNA was cloned into PEGFP-C1 expression vector and GFP-Rap1GAP was subcloned into FG12.
Lentiviruses were generated as described [68].

Flow Cytometry

Cells were resuspended in modified Tyrode's buffer (137 mM NaCl, 2.7 mM KCl, 3.3 mM NaH;PO,, 1.2 mM NaHCO0,, 3.8 mM HEPES, 5.5 mM glucose, 1 mg/mi bovine
serum albumin) supplemented with 1 mM MgCl.. To analyze total 1 integrin expression, cells were first incubated with 10 pg/mi antibody TS2/16, followed by washing
and incubation with Alexa fluor 647 goat anti-mouse IgG (Invitrogen, Carisbad, CA). Activated B1 integrin was assessed by incubating with 10 pg/ml antibody 9EGT,
followed by washing and incubation with Alexa 647 goat anti-rat IgG (Invitrogen). Surface ion of B3 integrin was analyzed with monoclonal antibody SSAG [73].
Fluorescence intensity of single, living (propidium iodide-negative) cells was ined by flow cy y on a FACSCalibur (BD Biosciences, San Jose, CA).

Cell Adhesion, Western Blotting and Pull-down Assays

Ninety-six well plates were coated ovemight at 4°C with 100 pi of collagen type | (Sigma Aldrich, St Louis MO) or laminin-1 {Stemgent, San Diego, CA) at increasing
concentrations, and then blocked with 1% BSA in phosphate-buffered saline for 1 hour at room temperature. A cell suspension in serum-free DMEM (100 pi; 108
cells/ml) was applied to each well and incubated for 1 hour at 37°C in a cell culture incubator, After three washes with phosphate-buffered saline, 100 pl of substrate
solution {6 mg/mi p-nitropheny! phosphate; Sigma Aldrich, St Louis MO) in 50 mM acetic acid, pH 5.0, 1% Triton X-100 were added. After incubation for 1 hour at 37°C,
the reaction was stopped with 50 pl of 1N NaOH and optical density was measured in a microplate reader at 405 nm. Cell adhesion was expressed as a percentage of
total cells added to the well.

For westem blotting, cells were lysed in RIPA buffer (75 mM NaCl, 1% Nonidet P-40, 1% deoxycholic acid, 0.2% sodium dodecyl sulfate, 2.6 mM MgClz, 1 mM sodium

rth date, and protei inhibitor cocktail). Proteins were resolved by SDS-polyacrylamide gel electrophorsesis and transferred to nitrocellulose membranes.
After blocking with 5% BSA in Tris-buffered saline, membranes were incubated with primary antibodies and then secondary antibodies conjugated to IRDye 680 or
IRDye 800CW (LI-COR Biotechnology). Antibody binding was analyzed with the Odyssey imaging system (LI-COR Biotechnology).

For pull-down ye, His-tag ant wild-type or mutant B1 integrin cytoplasmic tail model proteins were cloned into pET15b vector, purified and conjugated to
neutravidin resin as described [74]. MDA-MB435 cells were in buffar g 1% NP-40, 150 mM NaCl, 50 mM Tris pH7.4, 1 mM sodium vanadale, 0.5
mM sodium fluoride, 1 mM leupeptin, and plete p inhibitor cocktail {Roche Applied Science, Indianapolis, IN). After darification, 2.0 mg of cell lysale were
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i:mbﬂedwi’m100mnfmshmmigr¢al4‘cmboundpmeinswemresdmhysns-pdymhmidagel ! pk is and analyzed by Wi blotting. GTP-
bound active Rap1 in MDA-MB435 cells was detected by pull-down assay using the Rap binding domain of RalGDS [75].

Chick Embryo Experimental Metastasis System

Fertilized White Leghom eggs (Mcintyre poultry and fertile eggs, Lakeside CA) were incubated in a rotary incubator at 38°C with 60% humidity. The choricallantoic
membrane was dropped at day 10 of incubation. ﬂm1mmmmﬂsh25ulﬂnm—ﬁveDMEMmmmdmmzsmoanhlgeI{BDBiosdum)and
inoculated onto the membrane. Following an additional 7 days of incubation, tumors growing on the membrane were excised, weighed, and prepared for histological
analysis. TmmeeloolomzaﬁontulhekwraﬂerimmnnualwdmnhbdmkamhyoswasqummbyhmanspedﬂcmmalﬂmaPCRasdesmheleB] For
microscopy, harvested tissues were fixed in 10% neutral-buffered formalin and embedded in paraffin. Tissue sections were prepared at 4 pm and incubated with
proteinase K (20 pg/mi) for antigen retrieval. After blocking, sections were incubated with primary antibody and, aﬂerwashngmmphosphaia—buﬂemdsaiw with the

relevant fluorescein (FITC)-conjugated secondary antibody. After washing, sections were incubated with auto-fi tor reagent (EMD Millipore, San
Diego, CA) and antibody binding was analyzed in a confocal mi (FV1000; Oh Center Valley, PA).

To assess tumor cell extravasation into the chick liver, 3IJ=105MDA-MMuausIabeleduﬂmthmmmmmmmwhmmeehmunbryommtmmm&ﬁay12
eggs. Twenty-four hours later, 100 pl of FITC-conjugated lectin (Lens culinaris agglutinin, 500 pg/mi; Veclor Laboratories, Burli CA) were injected into the

allantoic vein to label hepatic sinusoids. Lhomwaraemsedﬁvemmuheslalwmdmenuﬂammobsemdmaquommhnmrﬂomlniumpe(Olynpus
Center Valley, PA). Volocity software (PeriinElmer. Waltham, MA) was used lo prepare threedimensional images, and the number of tumor celle extravasated to the
outside of the liver sinusoids was quantified.

Analysis of Hepatic Metastasis in the Mouse

C57BU/E mice were anesthetized with isoflurane and the spleen was exposed by a small incision in the left flank. Then 0.75x10¢ B16F10 mouse melanoma cells were
injected into the spleen with a 30-gauge needle. Seven days later, livers were excised and imaged to the extent of macroscopic black tumors on the liver
surface.

Analyses of Human Tumors

A human melanoma tissue array (ME804) containing 54 cases of primary melanomas and 26 cases of metastatic melanomas was oblained from US Biomax Inc
(Rockville, MD). After staining with antibodies 9EG7 for activated B1, 4B7R for total B1, and melanoma marker MART-1 or epithelial marker cytokeratin, images were
captured in an FV1000 confocal microscope and NanoZoomer 2.0HT (Hamamatsu, Shizuoka, Japan). Tumor-bearing areas positive for total B1 and activated p1
integrins were analyzed using Volocity or Image J software. All tissue amay images were processed and analyzed identically,

Statistics

Mann-Whitney U test or Student's t-test (unpaired and two-tailed) was performed as indicated.

Supporting Information

ure S1.
;:Bmmurin expression is required for hepatic colonization by tumor cells. (A) p1 integrin expression determined by flow cytometry, The expression levels of 1
integrin in MDA-MB435 cells infected with control lentivirus or lentivirus encoding 1 integrin shRNA were determined by binding of antibody TS2/16, Data represent
mean fluorescence intensity (MFI) £ SEM (n = 10). (B) Box plot showing the number of control (n = 33) and B1 knock down cells (n = 37) that colonized chick embryo
livers five days after intravenous tumor cell injection,
doi:10,137 1/journal.pone.0046576.5001
(TIF)

Figure §2.

B3 integrin expression is not required for hepatic colonization by tumor cells. (A) B3 integrin expression determined by flow cytometry. Expression levels of B3
integrin in MDA-MB435 cells infected with lentivirus encoding control or B3 integrin shRNA were determined by binding of antibody SSAB. Data represent mean
fluorescence intensity (MF1) + SEM (n = 4). (B) Box plot showing the number of control (n = 20) and B3 knock down cells {n = 18) that colonized chick embryo livers five
days after intravenous tumor cell injection.

doi:10.1371/joumnal.pone.0046576.5002

(TIF)

Figure S3.

impaired adhesion of MDA-MBA435 colls expressing B1-D130A. (A) Expression levels of B1 integrins were determined by flow cytometry. (B) B1-WT or §1-D130A
MDA-MBA435 cells were incubated in 96 well plates coated with the indicated concentrations of collagen or laminin for 50 minutes at 37°C. (n = 3), (C) Extrinsic integrin
stimulation with 0.5 mM MnCl, does not induce cell adhesion of B1-D130A celis to collagen (1.25 ug/mi) or laminin (12.5 pg/mi) (n = 3). Data are expressed as cell
adhesion normalized to total input of cells and represent means + SEM.

doi:10.1371/joumal. pone.0046576.5003

(TIF)

Figure S4.

Collag ptor a2f1 p hepatic colonization by MDA-MB435 tumor cells. (A) Expression of the indicated a integrins before and after knock down of
spedific inlegrin a subunits was determined by flow cy y. Data rep mean sence i ity (MFI) £ SEM (a1 knock down: n = 5, a2 knock down; n = 6,

a3 knock down: n = 9, a5 knock down: n = 5, a6 knock down: n = 4). (B) Box plot showing the number of MDA-MB435 celis in chick embryo livers five days afler
intravenous injection of tumor cells (Control: n = 92, a1 knock down: n = 52, a2 knock down: n = 52, a3 knock down: n =42, a5 knock down: n = 38, ab knock down: n =
35).

doi:10.1371/joumal.pone.0046576.5004

(TiF)

j alin was ¢ siemn biot ant ody 8D4. (B) B1-WT and B1- nammnmmasueusmimtedmssmumm
coaled with i msmg m'lcenu'atims of mlauen of laminin for BG mmutas at 37°C and cell adhesion was analyzed. (n = 3), (C) Adhesion of B1-WT and B1-1782A MDA
-MB435 cells to 1.25 pg/mi collagen or 12.5 pg/mi laminin. Where indicated, integrins were activated extrinsically with 0.5 mM MnCl; (n = 3+ SEM).
doi:10.1371/jounal.pone.0046576.5005

(TIF)

Figure S6.

Hepatic colonization of tumor cells 24 hours after Intravenous injection into chick embryos. Box plot shows the number of B1-WT (n = 88) and B1-1782A cells (n
= 735) present in the liver.

doi:10.1371/joumal.pone.0046576.5006

(TIF)
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Figure S7.

Talln expression Is required for B1 integrin-mediated tumor cell adhesion. (A) Expression of talin in MDA-MBA435 celis infected with lentivirus encoding control or
either of three talin shRNAs was determined by Westem biotting. (B) B1 integrin expression of control and talin knockdown MDA-MB435 celis was determined by flow
ylomeiry. (C) Celt adhesion to collagen and laminin. Control and talin knockdown MDA-MB435 cells expressing B1-WT were incubated in 96 well plates coated with
increasing concentrations of collagen or laminin for 60 minutes at 37°C. (n = 3). (D) Comparison of the effects of talin knock down on MDA-MB435 cells expressing

either B1-WT or constitutively-active B1-L358A (n = 3 SEM).
doi:10.137 1journal pone.0046576.5007
(TiF)

Figure S8.

Rap1GAP regulates B1 integrin-mediated tumor cell adhesion. (A) Pull-down assay for activated Rap1 in MDA-MB435 cells. Lysates from B1-WT and g1-L358A
cells infected with GFP or GFP-Rap1GAP were incubated with GST-RalGDS and the binding of active GTP-Rap1 was analyzed by westem blotting. MDA-MB435 cells
expressing GFP-Rap1V12 and N17 served as positive and negative controls, respectively. (B) Effect of Rap1GAP @ 100 cell adt to collagen or
laminin in cells expressing B1-WT or constitutively-active B1-L358A (n = 3+ SEM).

@0i:10.137 1/jounal.pone.0046576.5008

18015, 10° B1-WT cells, B1 integrin knockdown cells (31 shRNA) and constitutively-
onto

X MDA N - ed In Matriget and impianted onto the chorioallantoic membrane of day 10 chick embryos. After seven days of
additional incubation, tumors were fixed in formalin and embedded Into paraffin. Tumor sactions were bated with protei K for antig rieval and stained with
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242-321 na TLR4 oT 4oBemku npousxon.

Beska puanka cpappxa 200 pg IgG B 1.0 mu. PBS ¢ <0.1% Hatpues a3uf u 0.1%
HKEJIATHH.

TLR4 (H-80) ce npenoprusa 3a goxassare Ha TLR4 0T HOBEIIKY U B O-MAIKA CTEMEH
OT MHIIH H IUTBIIM NpOu3X0A nocpeacteoM HMmyHoGnoT (Havanuo paspexaane 1:200,
AHanasoH Ha paspexiane 1:100-1:1000), MmyHonpeuunurauus [1-2 pg za 100-500 ng
o6y nporeun (1 ml kieTsuen nusar)), Hmynodyopecuenums (HadaaHo paspesxaHe
1:50, nmanason ma paspexpane 1:50-1:500) u TBbpHO-pazoBa ELISA (mauanso
paspexnane 1:30, qnanason na paspexaate 1:30-1:3000).

INopxopamo 3a u3non3eane Karo KOHTPONHO aHTHTIO 32 TLR4 siRNA (h): sc-40260,
TLR4 siRNA (m): sc-40261, TLR4 siRNA (r): sc-156001, TLR4 shRNA Plasmid (h):
sc-40260-SH, TLR4 shRNA Plasmid (m): sc-40261-SH, TLR4 shRNA Plasmid (r): sc-
156001-SH, TLR4 shRNA (h) Lentiviral Particles: sc-40260-V, TLR4 shRNA (m)
Lentiviral Particles: sc-40261-V u TLR4 shRNA (r) Lentiviral Particles: sc-156001-V.

Monekynxa Maca Ha TLR4: 95 kDa.
Monekynna maca Ha rmukosunupad TLR4: 120 kDa.

Honosxurenua konrpona: HEL 92.1.7 knerbyen nusar: sc-2270, THP-1 knerbuen nuzar;
sc-2238 wm HL-60 Toranen knerbuen nusar: sc-2209
Coxpansgaiite npu 4° C, **JIA HE CE 3AMPA3SIBA**. CrabuieH 3a €/IHA rOJIHHA OT
JaTara Ha focraska. He e onacen. He usucksa MSDS.

Hscaenosatencka CaMo 3a U3CHENOBATE/ICKH LENH, @ HE 33 IHATHOCTHYHH npouexypu

ynorpeba:
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