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KUPNi SMLOUVA

podle § 2079 a nasl. zékona ¢. 89/2012 Sh., ob&ansky zakonik, v platném znéni (dale
jen ,,0Z")

1 SMLUVNI STRANY

KUPUJICI:

Masarykova univerzita

Vysoko$kolsky ustav CEITEC ~ Stfedoevropsky technologicky institut

se sidlem: Kamenice 753/5, 625 00 Brno

IC: 00216224

DIC: CZ00216224

zastoupena prof. RNDr. Jaroslavem Kocou, DrSc., feditelem Gstavu

kontaktni osoba (technické zaleZitosti): doc. Mgr. Stépéanka Variaéova, Ph.D.,
tel: 549 495042

PRODAVAIICI:

Biologicals s.r.o.

IC 27575837, DIC CZ27575837

se sidlem Sramkova 315, Ri¢any — Rado$ovice, 251 01

zapsana v obchodnim rejstfiku vedeném Méstskym soudem v Praze

v oddilu C, vlozce 114592 !

zdstupce: RNDr. Martin Pospisek, Ph.D.

kontaktni osoba: Martin PospiSek, email: info@biologicals.cz, tel: 274776731

bankovni spojeni: 434096329/0800

2  UVODNI USTANOVENI

2.1 Kupujici je reSitelem projektu snazvem ,CEITEC - stfedoevropsky technologicky
institut” (dale jen ,Projekt”) a pfijemcem podpory na uvedeny projekt z Operacniho
programu Vyzkum a vyvoj pro inovace (dale jen ,OP VaVpl“). U¢elem uvedeného
projektu je vybudovani evropského centra excelence v oblasti véd o Zivé pfirodé a
pokrocilych materidlt a technologii.

2.2 Prodavajici je dodavatel vybrany Kupujicim vramci vybérového fizeni s ndazvem ,
Frakcionator centrifugacnich gradientl pro CEITEC MU” konaného podle § 18 odst. 5
zakona ¢. 137/2006 Sb., o vefejnych zakazkach (dale jen ,ZVZ") mimo reiim tohoto
zdkona.

2.3 U&elem této Smlouvy (déle jen ,Smlouva“) je zabezpe&eni nezbytného pFistrojového

vybaveni pofizovaného v ramci Projektu. Smluvni strany berou na védomi, Ze jakékoli,
byt jen Castecné, nepinéni povinnosti vyplyvajicich z této Smlouvy, at uz na strané
Prodavajiciho ¢i Kupujiciho, mlze ohrozit Cerpani dotaénich prostfedkl poskytnutych
na realizaci pfedmétu Smlouvy, pfip. miZe vést k udéleni sankci Kupujicimu ze strany




Kupni smlouva
Frakcionator centrifugatnich gradientt pro CEITEC MU

organu opravnénych kvykonu kontroly Projektu, vjejichz ramci jsou dotaéni
prostfedky poskytovany. Skoda, kterd muOZe Kupujicimu neplnénim povinnosti

vyplyvajicich z této Smlouvy vzniknout, tak mlze i pfesdhnout sjednanou kupni cenu.

2.4 Smluvni strany se zavazuji Cinit veSkerd pravni jednani majici dopad na zdvazky
vyplyvajici z této Smlouvy pouze prostfednictvim vyse uvedenych kontaktnich osob.
Jedndni u€inéna prostfednictvim jinych osob jsou pravné ucinna toliko po ozndmeni
jinych &i dalSich kontaktnich osob druhé strané osobami vyse uvedenymi.

| 3 PREDMET SMLOUVY

3.1 Prodavajici se zavazuje, Ze Kupujicimu doda a odevzdd véc ¢&i véci, které jsou
pfedmétem koupé, umoini mu nabyt viastnické pravo k témto vécem, a Ze spini dalsi
s tim souvisejici zavazky uvedené ve Smlouveé. Kupujici se zavazuje, ze véci pfevezme
a zaplati Prodavajicimu kupni cenu.

3.2 Véci se pro ucely této Smlouvy rozumi nize uvedena zafizeni doddvana jako celek:

{
i Pol. Pocet
Nazev Typové/vyrobni oznadeni .
¢ ypové/vy kust
{
. . Frakciondator centrifugaénich | Gradient station 153 -2 s .
| gradientd pfisluenstvim

3.3 Mnozstvi, jakost a provedeni, jakoZ i dal$i specifikace a vlastnosti zafizeni jsou
ujednany v priloze ¢, 1 Smlouvy.

3.4  Zavazek Proddvajiciho odevzdat véci zahrnuje také

a) dopravu zafizeni na uréené misto;

b) instalaci zafizeni v prostorach uréenych Kupujicim, pfi¢em? instalaci se rozumi
usazeni zafizeni v misté plnéni, pfipadné jeho sestaveni ¢i propojeni a dale
napojeni zafizeni na zdroje, zejména pfipojeni k elektrickym rozvodim,
k slaboproudym a optickym rozvodiim, rozvodu vody, demineralizované vody,
plynu, technickych plynQ, tepla, chladu ¢&i vzduchotechniky, jsou-li takova
napojeni pro fadnou funkénost zafizeni nezbytna;

c) uskutecnéni zkuSebniho provozu za podminek ujednanych v této Smlouvé;

d) pfedani dokladd,

e které jsou nutné kuZivani zafizeni, zejména technické dokumentace
zafizeni, instrukci a ndvod( k obsluze i udribé zafizeni (manuali)
v Ceském nebo anglickém jazyce,

e které se k zafizeni jinak vztahuji (prohlaseni o shodé dodaného zafizeni se
schvalenymi standardy, protokoly o revizich atp.)

e)  zaskoleni a seznameni osob uréenych Kupujicim k obsluze zafizeni tak, aby byli
schopni zafizeni ndleZité uZivat pro planované ucely;

f) odvoz a likvidace oballi a dalSich materidlld pouzitych pfi pinéni doddavky, v
souladu s ustanovenimi zdkona 185/2001 Sb., o odpadech a o zméné
nékterych dalsSich zakon(, a pfislusnou vyhlaskou Mésta Brna;

3.5 Proddvajici prohlasuje, ze

a) je vyluénym vlastnikem zafizeni,
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b)

d)

doddvané zafizeni je nové, tzn. nikoli dfive pouzité;

o)—doddvané véci.odpovidaji této Smlouvé, tzn. Ze maji vlastnosti, které sistrany .

ujednaly, a chybi-li ujednani, takové vlastnosti, které Prodavajici nebo vyrobce
popsal nebo které Kupujici ocekdval s ohledem na povahu véci a na zakladé
obchodni prezentace jimi provadéné, ze se hodi k ucelu vyplyvajicimu z této
Smlouvy, Ze jsou v odpovidajicim mnozstvi, Ze vyhovuji poZadavkim pravnich
piedpist a Ze jsou bez jakychkoliv jinych vad, a to i pravnich, zejména na ném
nevaznou zastavy ani Zadna jind prava tfetich osob.

Proddvajici bude pfi plnéni této Smlouvy postupovat s nalezitou odbornou
pééi, vsouladu s platnymi prdavnimi pfedpisy, touto Smlouvou, jakoZ i
ptislusnymi technickymi normami.

Prodavajici odpovida za to, Ze dodané zafizeni, sluiby a prace budou provedeny
s odbornou pé¢i a v souladu se véemi platnymi pravnimi pfedpisy, touto Smlouvou i
piislu§nymi ptilohami k této Smlouvé a s relevantnimi technickymi a kvalitativnimi

normami.

Kupujici pfedem vyluéuje moznost pfijeti nabidky (navrhu smlouvy) s dodatky nebo
odchylkami ve smyslu § 1740 odst. 3 OZ.

KUPNI CENA

4.1

4.2

4.3

4.4

Kupni cena za spinéni zdvazk( Proddvajiciho dle této Smlouvy je stanovena na
zékladé nabidky Prodavajiciho ptfedlozené v ramci pfedmétného vybérového Fizeni
jako cena maximalni a neprekrocitelna a ¢ini:

Pol.
é.

Nazev poloiky

Kupni cena
v CZK bez DPH

Vyse DPH v CZK

Kupni cena v CZK
vé. DPH

L

Frakcionator
centrifugacnich gradientt

825152,89

173282,11

998435,00

Podrobny rozpis kupni ceny resp. jednotlivych poloiek je uveden v pfiloze ¢. 2
Smlouvy ve formé polozkového rozpoltu vychazejiciho z podrobné technické
specifikace a dalSich ujednani této Smlouvy.

Kupni cena je cenou nejvyse pripustnou, kterou neni moiné prekrocit. Prodavajici
prohlasuje, ze kupni cena obsahuje jeho veskeré nutné naklady na dodavky a sluzby
nezbytné pro fadné a vasné splnéni pfedmétu smlouvy véetné vSech nakladd
souvisejicich, tj. zejména naklady na pofizeni véci véetné nakladl na jejich vyrobu,
naklady na dopravu véci do mista jejich odevzdani, dané, clo a poplatky v¢.
recyklaénich poplatk(, naklady na doklady vztahujici se k vécem, ndklady na likvidaci
odpadl vzniklych v souvislosti s odevzdanim véci pfi zohlednéni vesSkerych rizik a
vlivl, o nichz lze béhem plnéni pfedmétu smlouvy uvaZovat. Prodavajici dale
prohladuje, Ze kupni cena je stanovena i s pfihlédnutim k vyvoji cen v daném oboru
véetné vyvoje kurzu ¢eské mény k zahraniénim ménam az do doby splnéni pfedmétu
smiouvy.

Prodavajici prebira nebezpedi zmény okolnosti ve smyslu § 1765 odst. 2 OZ.
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Neni-li vyslovné uvedeno jinak, veskeré ceny v této Smlouvé uvedené se rozumi bez
dané z pfidané hodnoty (dale také DPH), ktera bude Prodavajicim uétovana dle

4.6

4.7

ptedpisl platnych ke dni uskute¢néni zdanitelného pinéni.

Kupni cena je dolozena polozkovym rozpottem, ktery je P¥ilohou €. 2 této Smiouvy.
Prodavajici ruéi za to, Ze polozkovy rozpocet je v Uplném souladu s obchodnimi a
technickymi podminkami dodavky sjednanymi ve Smlouvé. Jednotkové ceny uvedené
v polozkovém rozpoctu slouzi k prokazovani finanéniho objemu dodaného a
instalovaného zafizeni. Jednotkové ceny uvedené v polozkovém rozpoétu jsou ceny
nejvyse pfipustné po celou dobu realizace dodavky. Prodavajici nema pravo domahat
se zvySeni sjednané kupni ceny z davodl chyb nebo nedostatkii v polozkovém

rozpoctu.

Sjednana cena dodavky je cenou nejvySe pfipustnou. Zména vy3e ceny je moind
pouze v pfipadé, ze po uzavieni Smlouvy a pfed terminem ptedani a pfevzeti doddvky
dojde ke zménam sazeb DPH (je moZna vyhradné zména vySe DPH).

PLATEBNi PODMINKY

5.1
5.2

53

54

5.5

5.6

Kupujici neposkytne Prodavajicimu zZadné zélohy.

Kupni cena bude uhrazena po pfedani a prevzeti doddvky, a to na zédkladé darovych
dokladli (ddle jen faktur) vystavenych Proddvajicim. Fakturaéné musi byt
jednoznaéné, na dvou samostatnych fakturach, oddélena vyse plnéni investiéniho
charakteru, vcetné knému se vztahujicimu pfisluSenstvi, a vySe plnéni
neinvesti¢niho charakteru nemajiciho povahu pfislusenstvi.

Pokud bude dodavka Prodavajicim pfeddna a Kupujicim pfevzata bez vad a
nedodélkll, uhradi Kupujici ve Ih(té splatnosti dle bodu 5.4 Smlouvy celou Kupni cenu
véetné DPH. Pokud Kupujici pfevezme dodavku, na niz se vyskytuji vady ¢i nedodélky,
uhradi Kupujici ve Ihuté splatnosti dle bodu 5.4 pouze 85 % Kupni ceny a DPH v piné
vysi, zadriné ve vy3i 15 % Kupni ceny uhradi Kupujici az po odstranéni posledni vady a
poslednfho nedodélku uvedeného v protokolu o pfedani a prevzeti, a to ve lhité
splatnosti dle bodu 5.4 Smlouvy poditané ode dne odstranéni posledni vady ¢i

nedodélku.

Lh(ta splatnosti faktury Prodavajiciho je 30 dnli ode dne nasledujictho po dni
doruceni faktury do sidla Kupujiciho. Lhita splatnosti zadriného, bude-li Kupujicim
v souladu se Smlouvou uplatnéno, ¢ini nejvyse 30 dnli ode dne podpisu protokolu o
odstranéni posledni vady ¢i posledniho nedodélku uvedeného v protokolu o predani

a prevzeti dodavky.
Za doruceni faktury se povazuje den doruceni faktury postou nebo kuryrni sluzbou do

sidla Kupujictho nebo den osobniho predani faktury do postovni evidence Kupujiciho.
Prodavajici zaSle neprodlené kopii faktury v elektronické podobé kontaktni osobé

Kupujiciho emailem.

Faktura Prodavajictho musi mit nalezitosti danového a Ucetniho dokladu, formou a
obsahem odpovidat zdkonu ¢. 563/1991 Sb., v platném znéni, a zakonu ¢. 235/2004
Sb., v platném znéni. Faktura musi obsahovat zejména:

a)  oznaceni ucetniho dokladu a jeho pofadové Eislo
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b) identifikaéni udaje Kupujiciho véetné DIC

c) identifika¢ni idaje Proddvajiciho véetné DIC
d) néleZitosti obchodni listiny

e)  popis obsahu ucetniho dokladu

f) informaci o financovani z Operac¢niho programu Vyzkum a vyvoj pro inovace
v ramci projektu , CEITEC — stfedoevropsky technologicky institut”, reg. ¢islo
projektu CZ.1.05/1.1.00/02.0068

g)  datum vystaveni

h)  datum uskutecnéni zdanitelného pInéni

i) vysi ceny bez dané celkem

j) sazbu dané

k)  vy3i dané celkem zaokrouhlenou dle pfislusnych predpist
) cenu celkem véetné dané

m) podpis odpovédné osoby Prodavajiciho

n)  prilohu - kopii protokolu o pfedani a prevzeti dodavky s podpisem osoby,
ktera za Kupujiciho doddvku prevzala.

V pfipadé, Ze faktura nebude obsahovat vySe uvedené nalezitosti, bude Kupujicim
vracena k opraveni bez proplaceni. V takovém pfipadé lhita splatnosti pocind bézet
znovu ode dne doruceni opravené ¢i nové vyhotovené faktury.

Prodavajici je povinen kupujicimu zaslat na emailovou adresu kontaktni osoby
Kupujicitho — zuzana.lancaricova@ceitec.muni.cz, elektronickou verzi faktury ve
formatu pdf a nasledné zaslat origindl faktury poStou na adresu CEITEC MU, pavilon
A35 Univerzitniho kampusu Bohunice, Kamenice 5, 625 00 Brno.

Penézity zavazek (dluh) Kupujiciho se povazuje za splnény v den, kdy je dluzna ¢astka
odepsana z uctu Kupujiciho.

V pfipadé, ze ¢islo bankovniho G¢tu Proddavajiciho uvedené v této Smlouvé nebo na
Prodévajicim vystavenych fakturdch nebude uvefejnéno zplisobem umoziujicim
dalkovy pFistup ve smyslu ustanoveni § 109 odst. 2 pism. c) zdkona ¢. 235/2004 Sh., o
dani z pfidané hodnoty, ve znéni pozdéjsich predpisti (ddle jen ,ZDPH"), je Kupujici
opravnén uhradit Prodavajicimu pouze tu ¢ast penézitého zdvazku vyplyvajiciho z
faktury, jez odpovida vysi zakladu dané, a zbylou ¢ast pak ve smyslu ust. § 109a ZDPH
uhradit pfimo spravci dané. Stane-li se Proddvajici nespolehlivym platcem ve smyslu
ust. § 106a ZDPH, pouzije se tohoto odstavce obdobné.

LHUTA A MiSTO PLNENI

6.2

Prodavajici se zavazuje splnit sv(j zdvazek dodat a odevzdat véci dle této Smlouvy
Kupujicimu nejpozdéji do 5 tydnti od uzavieni Smlouvy (,,Lhita pInéni).

Prodleni Prodavajiciho s Ih(tou plnéni se povaZuje za podstatné poruseni Smlouvy.
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Prodavajici neni v prodleni
-a)....jestlize dojde k pFeruseni praci Proddvajiciho.na zakladé pisemného.pokynu..
Kupujiciho, nebo

b) jestlize dojde k pferuseni praci Prodavajiciho zpGsobeného vy3si moci; o této
skutecnosti je Prodavajici povinen Kupujiciho neprodiené informovat. Smluvni
strany jsou povinny se vzdjemné informovat o vzniku takové okolnosti a
dohodnout zpUsob jejiho Feseni, jinak se vy$si moci nemohou dovolavat.

Mistem pinéni jsou mistnosti urcené Kupujicim v prostorach pavilonu A35
Univerzitniho kampusu Bohunice, Kamenice 5, 625 00 Brno.

INSTALACE, ZKUSEBNi PROVOZ, PREVZETi DODAVKY

7.1

7.2

7.3

7.4

Instalace

Nebude-li dohodnuto jinak, je Kupujici povinen nejpozdéji do tfi pracovnich dn po
obdrieni pisemné vyzvy Prodavajictho umoinit mu zahdjeni instalace zafizeni
pfedanim vymezeného prostoru k provedeni instalace (déle jen Stanovisté), nebude-li
mezi Kupujicim a Prodavajicim dohodnut jiny termin. Pfi pfedani Stanovisté sezndmi
Kupujici Proddavajiciho s nasledujicimi informacemi:

a)  pFipustné pristupové cesty pro dopravu zafizeni do mista pInéni,

b)  body pro napojeni zafizeni na rozvody elektfiny, tepla, demineralizované
vody, vody, vzduchotechniky &i jinych médii, jsou-li tyto energie ¢i média
k provozu zafizeni potfebné, suvedenim maximainé pripustnych odbéry
v jednotlivych odbérovych mistech

¢)  provozni fad prostor instalace

Prodavajici mizZe o tyto informace pozadat pfed pfedanim Stanovisté — ucini-li tak,
sdéli mu je Kupujici do tfi pracovnich dn( po obdrzeni jeho Zadosti.

VyZaduje-li to povaha dodavky, bude Prodavajici v pribéhu pfipravy dodavky
konzultovat navrhovana napojeni zafizeni na technické instalace s Kupujicim.
Navriené fteSeni predloZi Prodavajici Kupujicimu ke schvéleni v dostateCném
pfedstihu. Prodavajici nesmi zahajit prace na Stanovisti pfed schvalenim navrzeného
feSeni Kupujicim, k Eemuz si Kupujici vyhrazuje Ihiitu 3 pracovnich dnd.

Nebude-li dohodnuto jinak, plati, Ze Prodavajici je opravnén provadét instalaci
zafizeni v misté plnéni kazdy pracovni den v dobé od 9.00 hod do 17.00 hodin.
Kupujici je oprdvnén v pfipadé zmény svych provoznich podminek tuto dobu omezit
nebo zménit pisemnym pokynem Prodavajicimu.

ZkusSebni provoz

Nebude-li dohodnuto jinak, je Prodavajici povinen pisemné ozndmit Kupujicimu
nejpozdéji 3 pracovni dny pfedem, Ze dodavka bude v daném terminu pfipravena
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k zahdjeni zkuSebniho provozu v délce nejméné 2 hodin za tcelem ovéfeni funk&nosti
zafizeni a napinéni viech pozadavkl Kupujiciho na pfedmét dodavky.

7.5

7.6

7.7

7.8

7.9

Zjevné vady & nedostatky zjisténé v prubéhu zkuSebniho provozu je Prodavajici
povinen neprodlené odstranit. Po odstranéni vady ¢i nedostatku je zkuSebni provoz
zahajovan znovu od pocatku. To neplati v pfipadé drobnych vad ¢i nedodélkl zdsadné
nebranicich fadnému uzivani véci; vtakovém pripadé mdzie Kupujici pfistoupit
k pfevzeti dodavky i s takovymi vadami ¢i nedodélky.

Prevzeti dodavky

Radné nainstalované a odzkou$ené zafizeni muiZe byt Prodévajicim odevzdano
Kupujicimu k pfevzeti. Pro tyto Ulely preda Prodavajici Kupujicimu Protokol o predani
a pfevzeti, jehoz vzor je prilohou €. 3 této Smlouvy. Soucasné Prodavajici Kupujicimu
ptedd doklady nutné k uzivani zafizeni a doklady, které se k zafizeni jinak vztahuji.
Protokol o pfedani a prevzeti dodavky musi povinné obsahovat zejména:

a) identifikacni Udaje o Prodavajicim, Kupujicim, pfipadné subdodavatelich

b)  popis dodévky, kterd je pfedmétem pfedani a prevzeti

c) termin, od kterého pocina béZet zaruéni lhdta

d)  prohldseni Kupujiciho, zda doddvku pfejima nebo nepfejima

e)  datum podpisu protokolu o pfeddni a prevzeti véci (toto datum je soucasné

datem uskuteénéni zdanitelného plnéni ve smyslu zdkona o dani z pridané
hodnoty)

Kupujici je povinen zahdjit prevzeti dodavky bez zbytecnych odklad(i a dokondit jej
nejpozdéji do 10 pracovnich dnll. Tuto skuteénost osvédéi podepsanim Protokolu o
pfedani a pfevzeti.
Teprve prevzetim doddvky stvrzenym podpisem Kupujiciho na pfedavacim protokolu,
pfechazi na Kupujictho vlastnické pravo a nebezpeti vzniku Skody na predané
dodavce, pficemi tato skutecnost nezbavuje Proddvajiciho odpovédnosti za Skody
vznikié v disledku vad dodavky. Do doby pfedani a pfevzeti dodavky nese nebezpedi
vzniku $kody na doddvce Prodavajici.
Kupujici neni povinen prevzit dodavku, ktera vykazuje vady a nedodélky, byt by samy
o sobé ani ve spojeni sjinymi nebranily fadnému uZivani dodavky. NevyuZije-li
Kupujici svého prava nepfevzit doddvku vykazujici vady a nedodélky, uvedou Kupujici
a Prodavajici v protokolu o pfedani a prevzeti soupis téchto vad a nedodélkl véetné
zpUsobu a terminu jejich odstranéni. Nedojde-li v protokolu k dohodé Kupujiciho a
Prodavajiciho o terminu odstranéni, musi byt vady a nedodélky odstranény do deseti
pracovnich dnl ode dne pfedani a pfevzeti dodavky.

DALSi DODACIi PODMINKY

8.1

Pokyny Kupujiciho

PFi plnéni pfedmétu Smlouvy postupuje Proddavajici samostatné. Prodavajici se vsak
zavazuje respektovat veskeré pokyny Kupujiciho, tykajici se plnéni pfedmétu smlouvy
a upozornujici na mozné porusovani smluvnich povinnosti Proddvajiciho.
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8.2

Kupni smlouva
Frakcionator centrifugaénich gradient( pro CEITEC MU

Prodavajici je povinen upozornit Kupujiciho bezodkladné na nevhodnou povahu véci
prevzatych od Kupujiciho nebo pokyn( danych mu Kupujicim k provedeni pfedmétu

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

smlouvy, jestlize Prodavajici mohl tuto nevhodnost zjistit pfi vynalozeni odborné
péce.
Pouzité materidly a vyrobky

Véci, které jsou potfebné k provedeni dodavky, je povinen opatfit Prodavajici, pokud
v této Smlouvé neni vyslovné uvedeno, Ze je opatfi Kupujici.

Proddvajici se zavazuje, Ze k realizaci dodavky pouZije vyhradné nové (nikoli jiz d¥ive
pouZité, byt i repasované) soucdsti a materidly. Prodavajici se zavazuje a ruéi za to, ze
pfi realizaci dodavky nepouiije Zzddny material, o kterém je v dobé jeho uZiti znamo,
Ze je Skodlivy nebo nesplfiuje hygienické ¢i ekologické parametry. Stejné tak se
Prodavajici zavazuje, Ze krealizaci dodavky nepouzije materidly a doddvky, které
nemaji pozadovanou certifikaci, je-li pro jejich pouZiti certifikace nezbytna podle
pfislusnych pfedpish. Pokud Proddvajici uvedené zavazky nedodrii, je povinen na
pisemné vyzvani Kupujictho provést okamiité napravu a veskeré ndklady s tim
spojené nese Prodavajici.

Kontrola provadéni predmétu smlouvy

Kupujici je opravnén kontrolovat provadéni pfedmétu smlouvy. Provadéni v rozporu
s povinnostmi Prodavajiciho dle této Smlouvy bude povaZovidno za podstatné
poruseni Smlouvy. Zjisti-li Kupujici, Ze Proddavajici provadi pfedmét smlouvy v rozporu
se svymi povinnostmi, je Kupujici opravnén dozadovat se toho, aby Prodavajici
odstranil vady vzniklé z takového postupu a pfedmét smlouvy provadél dale Fradnym
zpusobem nebo je opravnén z téhoz diivodu od Smlouvy odstoupit.

Bezpecnost a ochrana zdravi pti praci

Prodavajici je povinen zajistit pfi provadéni dodavky dodrieni veskerych
bezpetnostnich, hygienickych a ekologickych opatfeni a opatieni vedoucich k pozarni
ochrané provadéné dodavky a objektl, v nichZ je dodavka pInéna, a to vrozsahu a
zplisobem stanovenym pfislusnymi pfedpisy.

Prodavajici je povinen provést pro vSechny své zaméstnance pracujici na instalaci a
zkouskach dodavky na misté pInéni vstupni Skoleni o bezpelnosti a ochrané zdravi pfi
praci a o poZarni ochrané. Prodavajici je rovnéZ povinen pribéiné znalosti svych
zaméstnancl o bezpecnosti a ochrané zdravi pfi praci a o poZarni ochrané obnovovat
a kontrolovat.

Prodavajici je povinen zabezpelit provedeni vstupniho Skoleni o bezpecnosti a
ochrané zdravi pfi praci a o pozarni ochrané i u svych subdodavateld.

Prodavajici v pIné mife zodpovida za bezpeénost a ochranu zdravi viech osob, které
se sjeho védomim zdriuji na Stanovisti, a je povinen zabezpedit jejich vybaveni
ochrannymi pracovnimi pomuckami.

Prodavajici je povinen provadét v pribéhu provadéni dodavky vlastni dozor a
soustavnou kontrolu nad bezpeénosti prace a pozarni ochranou.

Dojde-li k jakémukoliv urazu pfi provadéni doddvky na misté plnéni nebo pfi
¢innostech souvisejicich s provadénim dodavky na misté plnéni, je Prodavajici
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Kupni smilouva
Frakcionator centrifugaénich gradient( pro CEITEC MU

povinen zabezpelit vySetfeni urazu a sepsani pfislusného zdznamu. Kupujici je
povinen poskytnout Prodavajicimu nezbytnou soudinnost.

8.12

8.13

8.14

8.15

Skody

Pokud ¢innosti Prodavajiciho dojde ke zplisobeni Skody Kupujicimu nebo tfetim
osobdm z titulu opomenuti, nedbalosti nebo nepinénim podminek vyplyvajicich z
pravnich pfedpisd, technickych nebo jinych norem vyplyvajicich z této Smlouwvy, je
Prodévajici povinen bezodkladné tuto skodu odstranit a neni-li mozné, tak nahradit v
penézich. Veskeré naklady s tim spojené nese Prodavaijici.

Prodavajici odpovidd i za Skodu zplsobenou &innosti téch, ktefi pro néj dodavku
provadéji.

MozZnost povéfit realizaci ¢asti dodavky jinou osobu

Prodavajici je opravnén povéfit provedenim <&dsti dodavky tfeti osobu
(subdodavatele) pouze s pfedchozim souhlasem Kupujiciho. V tomto pfipadé viak
Prodévajici odpovida za €innost subdodavatele tak, jako by dodavku provadél sdm.

Prodavaijici je povinen zabezpecit ve svych subdodavatelskych smiouvach splnéni
vsech povinnosti vyplyvajicich Prodavajicimu ze Smlouvy.

ZARUKA ZA JAKOST

9.1
9.2

9.3

9.4

9.5

9.6

9.7

Prodavajici odpovida za vady zjisténé v zaruéni dobé, kterd ¢ini 24 mésica.
Prodavajici je odpovédny za to, Ze po celou Zaru¢ni dobu bude mit zafizeni vlastnosti
sjednané touto Smlouvou, zejména viastnosti vyminéné v pfiloze ¢. 1 Smlouvy.

Zaruéni doba zalind béiet dnem podpisu protokolu o pfeddni a prevzeti dodavky
Kupujicim. Je-li doddvka Kupujicim pfevzata salespori jednou drobnou vadou ¢i
nedodélkem, pocind zaruéni doba béZet az dnem odstranéni posledni vady ¢i

nedodélku.

V pfipadé rozporu mezi zarucni dobou stanovenou v této Smlouvé a zarucni dobou
uvedenou v samostatnych zarucnich listech ¢i prohlasenich o zdruce vztahujicich se
k dil¢im ¢astem dodavané véci, plati vidy zaruéni doba delsi.

Prodavajici je povinen v prabéhu zaruéni doby provadét bezplatné veskeré servisni
ukony, jejichz provedenim podminuje platnost zaruky. Prodavajici je ddle povinen
v prabéhu zarucni doby uskutecnit na zdkladé pisemné vyzvy Kupujiciho nejméné
jednou roéné bezplatnou servisni prohlidku viech dodanych zafizeni, pfi niz provede
zakladni servisni tkony, zejména setizeni zafizeni.

Pozadavek na odstranéni vad doddvky, které se projevi v zadruéni dobé, Kupujici
uplatni u Prodavajiciho bezodkladné po jejich zjisténi, nejpozdéji posledni den zaruéni
doby, a to pisemnym ozndmenim doruéenym k rukdm odpovédného zastupce
Prodavajiciho (reklamaci). | reklamace odeslana Kupujicim posledni den zaru¢ni doby
se povaZuje za v€as uplatnénou. V pisemné reklamaci Kupujici uvede popis vady nebo
informaci o tom, jak se vada projevuje, a zplsob, jakym ji poZaduje odstranit.

Kupuijici je opravnén poZadovat

a)  odstranéni vady opravou, je-li vada timto zplsobem odstranitelna,

strana 9




9.8

9.9
9.10

9.11

9.12

9.13

Kupni smlouva
Frakcionator centrifugacnich gradient’ pro CEITEC MU
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b)  odstranéni vady dodanim nového plnéni, neni-li vada opravou odstranitelna,

d)  odstoupenim od Smlouvy.

Kupujici je opravnén vybrat si ten zpusob odstranéni vady, ktery mu nejlépe
vyhovuje. V pfipadé, Ze stejna vada vznikne v pribéhu zaruéni doby nejméné potreti
¢i vznikne-li na dodavce v priibéhu zarucni doby vice neZ pét vad, ma Kupujici pravo
poZadovat odstranéni vady doddnim nového pinéni nebo odstoupit od Smlouvy, i
kdyzZ je posledni vznikia vada odstranitelna opravou.

Prodavajici se zavazuje reklamované vady dodavky bezplatné odstranit.

Prodavajici se dale zavazuje vyslat svého servisniho technika k odstranéni vady tak,
aby se k zafizeni dostavil nejpozdéji do 7 pracovnich dnii od dorudeni reklamace.
Prodavajici je vtéto souvislosti povinen mit k dispozici nejméné dva kvalifikované
servisni techniky opravnéné k provadéni oprav viech dodanych pfistroju. Neodstrani-
li servisni technik Proddvajiciho reklamovanou vadu pfi této navstévé, zavazuje se
Prodavajici provéfit reklamaci, oznamit Kupujicimu do 2 pracovnich dn(, zda
reklamaci uznava a dohodnout termin odstranéni zavady (termin pro odstranéni vady
bude vidy dohodnut pisemné). Pokud tak Prodavajici v uvedené Ihité neudini, ma se
zato, Ze reklamaci uznavd a odstrani ji nejpozdéji ve lhité uvedené vbodé 9.11

Smlouvy.

| v pfipadech, kdy Prodavajici reklamaci neuzna, je Prodavajici povinen vadu odstranit
- vtakovém pfipadé Prodavajici pisemné Kupujictho upozorni, Ze vzhledem
k neuznani reklamace se bude domdhat Uhrady ndklad( na odstranéni vady od
Kupujiciho. V pfipadé, Ze Prodavajici reklamaci neuznd, bude opravnénost reklamace
ovérena znaleckym posudkem, ktery obstara Kupujici. V pfipadé, Ze reklamace bude
timto znaleckym posudkem oznacena jako opravnénd, ponese Proddvajici i naklady
na vyhotoveni znaleckého posudku. Pravo Kupujiciho na bezplatné odstranéni vady i
vtomto pfipadé vznikd dnem dorudeni reklamace Prodavajicimu. Prokaze-li se, Ze
Kupujici reklamoval neopravnéné, je Kupujici povinen uhradit Prodavajicimu
prokazatelné a ucelné vynaloZené ndklady na odstranéni vady.

Maximalni termin pro odstranéni vady je 20 pracovnich dnli ode dne doruceni
reklamace, nebylo-li mezi Prodavajicim a Kupujicim dohodnuto jinak. O odstranéni
reklamované vady sepisi Prodavajici a Kupujici protokol, ve kterém potvrdi odstranéni
vady. O dobu, kterd uplynula mezi uplatnénim reklamace a odstranénim vady, se

zaruéni doba prodluzuje.

Byly-li pouZity podle Smlouvy pfi vyrobé zafizeni véci pfedané Kupujicim, neodpovida
Prodavajici za vady zafizeni, které byly zpGsobeny pouzZitim téchto véci, jestlize
Prodévajici pfi vynaloZzeni odborné péce nemohl odhalit nevhodnost téchto véci pro
vyrobu zafizeni nebo na ni Kupujiciho upozornil, avdak Kupujici pisemné trval na jejich
pouZiti.

Poskytnuté zéruky se dale nevztahuji na vady zptsobené neodbornym zachazenim,
nespravnou nebo nevhodnou udribou, nebo nedodriovanim pfedpisti vyrobctd pro
provoz a udribu zafizeni, které Kupujici od Prodavajiciho pfevzal pfi pfejimce (napf.
zarudni listy) nebo o kterych Prodavajici Kupujiciho pisemné poucil. Zaruka se rovnéi
nevztahuje na vady zplUsobené hrubou nedbalosti, nebo Umysinym jednanim.
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Kupni smiouva
Frakcionator centrifugacnich gradientl pro CEITEC MU

V pfipadé, Ze Prodavajici neodstrani vadu ve sjednané Ihité nebo — nebyla-li tato
Ihita sjednana — ve lhaté dle bodu 9.11 Smiouvy nebo pokud Prodavajici odmitne

vady odstranit, je Kupujici opravnén vadu odstranit na své naklady a Proddvajici je
povinen Kupujicimu uhradit naklady vynaloZené na odstranéni vady, a to do 21 dnu
ode dne jejich pisemného uplatnéni u Prodavajiciho. V pfipadé, Ze Prodavajici
ndklady vynaloZené na odstranéni v uvedeném terminu Kupujicimu neuhradi, je
Kupujici opravnén pouiit k zhojeni svého naroku zadriné dle této Smlouvy. V
pfipadech, kdy ze zaru¢nich podminek vyplyva, Ze zaruéni opravy muie provadét
pouze autorizovand osoba, nebo kdy neautorizovany zdsah je spojen se ztratou prav
ze zaruky, smi Kupujici vadu odstranit pouze vyuzitim sluzeb autorizované osoby.

10

POJISTENI

Prodavajici se zavazuje obstarat si nejpozdéji do prevzeti Stanovisté pojisténi
odpovédnosti za Skodu zpusobenou pfi vykonu své podnikatelské Cinnosti, kryjici
pfipadné skody zplisobené pfi provadéni dodavky Kupujicimu ¢i tfetim osobdam po
celou dobu provadéni dodavky. Proddvajici se zavazuje udriovat zminéné pojisténi
v platnosti po celou dobu provadéni dodavky. Nespinéni tohoto zdvazku je
podstatnym porudenim Smlouvy.

11

POZARUCNI SERVIS

11.1

11.2

11.3

Prodavajici je povinen minimainé po dobu 5 let ode dne uplynuti posledniho dne
zarucni Ihity zabezpecit na vyzvu Kupujiciho za uplatu pozdrucni servis. Ujednani ¢l. 9
této Smlouvy o odstrafiovani vad a odpovédnosti za jejich neodstranéni se pro udely
pozaruéniho servisu pouziji obdobné.

Proddvajici se zavazuje, Ze hodinova sazba za navstévu servisniho technika
odstranujiciho zavadu zafizeni v rdmci pozarucniho servisu neprekroci ¢astku 1 300,-
K¢ bez DPH za hodinu upravenou v zavislosti na mezirocni zméné miry inflace dle
udaja Ceského statistického Ustavu. Jiné naklady za poskytovani pozaruéniho servisu
(doprava, ubytovani, stravné atp.) nebudou uctovany; to se netyka ceny nahradnich
dild.

Prodévajici se zavazuje, vramci pozaruéniho servisu zajisti Kupujicimu za Uplatu
nahradni dily pofizovaného zafizeni. V pfipadé poruseni tohoto zdvazku se Prodavajici
zavazuje na své naklady zajistit pro Kupujiciho jiné funkéni zatfizeni.

12

SMLUVNIi POKUTY A NAHRADA SKODY

12.1

12.2

Pokud bude Prodavajici v prodleni proti sjednané Ih(ité k pInéni, je Kupujici opravnén
Gétovat Prodavajicimu smluvni pokutu ve vysi 0,05% z Kupni ceny (véetné DPH) za
kazdy i zapocaty den prodleni.

Pokud prodleni Prodavajictho pfesdhne ¢trnact dnid, je Kupujici opréavnén
Prodavajicimu uctovat jesté dalsi smluvni pokutu ve vydi 0,1% z Kupni ceny (véetné
DPH) za patnacty a kazdy dalsi i zapocaty den prodleni.
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12.3

Kupni smlouva
Frakciondtor centrifuganich gradient pro CEITEC MU

Pokud Prodavajici neodstrani vadu ¢&i nedodélek uvedeny v Protokolu o pfedani a

prevzeti dodavky ve sjednaném terminu nebo do péti kalendafnich dnl od pfevzeti

12.4

12.5

12.6

12.7

12.8

12.9

12.10

dodavky, neni-li termin odstranéni vady ¢i nedodélku v protokolu uveden, je
Kupujicim opravnén Prodavajicimu uétovat smluvni pokutu ve vysi 0,01 % z Kupni
ceny za kazdou vadu &i nedodélek, u nichz je v prodleni za kazdy den prodleni.

Pokud Prodavajici neodstrani reklamovanou vadu ve sjednané [hiité nebo — nebyla-li
tato lhita sjednana — ve Ih(té dle bodu 9.11 Smlouvy, je Kupujici opravnén Gétovat
Prodavajicimu smluvni pokutu ve vysi 0,01 % z kupni ceny za kazdou reklamovanou
vadu, u niz je Prodavajici v prodleni, za kazdy den prodleni.

Pokud Prodavajici odmitne za Uplatu odstranit poruchu zafizeni, které vznikne béhem
pétilet po uplynuti zaruéni Ihaty, ve sjednaném terminu a nebo do deseti pracovnich
dnt ode dne obdrieni poZadavku na odstranéni poruchy, nebyl-li pro odstranéni vady
mezi Kupujicim a Proddvajicim termin dohodnut, je Kupujici oprédvnén uctovat
Prodavajicimu smluvni pokutu ve vysi 0,01 % z Kupni ceny za kazdou poruchu, s jejimi
odstranénim je Prodavajici v prodleni, a to za kazdy den prodleni.

Pokud bude Kupujici v prodleni suhradou faktury proti sjednanému terminu a
neprokaZe, ze toto prodleni bylo zplGsobeno opoidénym uvolnénim prostiedkd
statniho rozpoctu, je Prodavajici oprdvnén uctovat Kupujicimu trok z prodleni ve vysi
0,05% z dluzné ¢astky za kaZdy i zapocaty den prodleni.

V pfipadé, ie Proddvajici porusi zdvaznym zplisobem predpisy BOZP nebo provozni
Fad a jiné instrukce Kupujiciho, je Kupujici opravnén uétovat Prodavajicimu smluvni
pokutu ve vysi:

a)  5.000,- K¢ pokud bylo nutno zastavit prace z dlvodu pfimého ohroZeni
zivotQ pracovnik( (napf. zavady na zdvihacich zafizenich, Zivotu nebezpeéné
elektrické instalace apod.) nebo pokud Prodavajici posSkozuje zafizeni slouzici
k zajisténi bezpelnosti (odstranéni zabradli, krytl otvor( apod.);

b)  2.000,- K¢ pokud je moino zdvadu odstranit bez zastaveni praci ihned
nebo ve stanoveném terminu;

c)  500,- K¢ za kazdé jednotlivé poruseni pfedpisit BOZP nebo provozniho
fadu pracovnikem Prodavajiciho (napf. nepouZivani pfedepsanych osobnich
ochrannych prostfedkti apod.);

d)  2.000,- K¢ za kazdy zapocaty den prodleni sodstranénim zavady
ohroZujicich bezpeénost pridce polinaje dnem upozornéni na zavadu az do
jejiho odstranéni.

Smluvni pokuty se stavaji splatnymi dnem nasledujicim po dni, ve kterém na né vznikl
narok.

Strana povinna je povinna uhradit vyuctované pokuty nejpozdéji do 14 dnd od dne
obdrieni pfisluséného vyuctovani. Stejnd lhGta se vztahuje i na Uhradu udroki
z prodleni.

Zaplacenim sankce (smiuvni pokuty) neni dotéen narok Kupujiciho na nahradu Skody
zplGsobené mu porusenim povinnosti Proddvajiciho, na niZ se sankce vztahuje.
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13

UKONCENIi SMLUVNIHO VZTAHU

13.1

13.2

13.3

13.4

Smluvni vztah zalozeny touto Smlouvou muZe byt ukoncen splnenim, dohodou
Smluvnich stran nebo odstoupenim.

Kupuijici je kromé zdkonnych diivodt opravnén od Smlouvy odstoupit také v pfipadé

a)  Ze proti majetku Prodavajiciho bude vedeno insolvenéni fizeni,

b) Ze dojde knepodstatnému poruSeni povinnosti uloZenych Prodavajicimu
Smlouvou, které Prodavajici v dodatecné poskytnuté IhGté neodstrani,

c) fe Prodavajici nebude opakované, tzn. minimalné dvakrdt, respektovat
pokyny Kupujiciho,

d) Ze bude pozastaveno nebo ukonfeno poskytovani finanénich prostfedkd
uréenych ke kryti vydaji plynoucich z realizace Projektu, pfipadné tyto vydaje
budou poskytovatelem dotace oznaceny za nezpulisobilé,

e) Ze Prodavajici uved| v nabidce informace nebo doklady, které neodpovidaji
skuteénosti a mély nebo mohly mit vliv na vysledek zadavaciho Fizeni.

V pfipadé ¢astecného odstoupeni od této Smlouvy se zavazky od pocatku zruduji
pouze v rozsahu, ktery odpovida ¢aste¢nému plnéni, k némuz se odstoupeni od
Smlouvy vztahuje. Ve zbyvajicim rozsahu nejsou zdvazky smluvnich stran ¢asteénym
odstoupenim od Smiouvy dotceny.

U¢innost odstoupeni od Smlouvy nastavéd dorucenim pisemného ozndmeni o
odstoupeni druhé smluvni strané.

14

ZMENY SMLOUVY

14.1

14.2

14.3

14.4

Tuto Smlouvu lze ménit nebo doplnit pouze pisemnymi prGbéiné Cislovanymi
smluvnimi dodatky, jez musi byt jako takové oznaeny a platné signovany obéma
smluvnimi stranami.

PfedloZi-li néktera ze smluvnich stran navrh dodatku ke Smlouvé, je druha smiuvni
strana povinna se knavrhu vyjadfit do patndcti dni ode dne nasledujiciho po
doruceni ndvrhu dodatku.

Prodavajici je opravnén pifevést svoje prava a povinnosti z této Smlouvy na jinou
osobu pouze s pfedchozim pisemnym souhlasem Kupujiciho.

Pouze to, co se uvozuje nebo k ¢emu se dodava ,nebude-li mezi Prodavajicim a
Kupujicim dohodnuto jinak”, muze byt smluvnimi stranami dohodnuto i ustné. To
plati, jen pokud Kupujici nebude pro takovou dohodu vyzadovat pisemnou formu.
M3 se za to, Ze osobami opravnénymi k takové dohodé za smluvni strany jsou i jejich
kontaktni osoby.

15

ZAVERECNA UJEDNANI

15.1

Proddvajici se za podminek stanovenych touto Smlouvou, vsouladu s pokyny
Kupujiciho a pfi vynaloZeni veSkeré potiebné odborné péce, zavazuje:
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Kupni smlouva
Frakcionator centrifugaénich gradientt pro CEITEC MU

a)  archivovat veskeré pisemnosti zhotovené pro plnéni zakazky podle této
Smlouvy a kdykoli po tuto dobu Kupujicimu umoZnit pFistup kté&mto

15.2

15.3

15.4
15.5

15.6

15.7

15.8

archivovanym pisemnostem, a to do 31. 12. 2025. Kupujici je opravnén po
uplynuti deseti let od ukonceni plnéni podle této Smlouvy od Prodévajiciho
vySe uvedené dokumenty bezplatné prevzit;

b) jako osoba povinnd dle § 2 pism. e) zdkona €& 320/2001 Sb., o finanéni
kontrole ve vefejné spravé, ve znéni pozdéjsich predpisl, spoluplsobit pFi
vykonu finanéni kontroly, mj. umoznit fidicimu orgénu opera¢niho programu
Vyzkum a vyvoj pro inovace pfistup i ktém c¢astem nabidek, smluv a
souvisicich dokumentd, které podléhaji ochrané podie zvlastnich prévnich
pfedpisG (napf. obchodni tajemstvi, utajované skute¢nosti), a to za
pfedpokladu, Ze budou spinény pozadavky kladené pravnimi pfedpisy {(napf.
zdkonem ¢. 255/2012 Sb., o kontrole (kontrolni fad), ve znéni pozdéjsich
predpist).

c)  ve smlouvach se svymi subdodavateli umoznit fidicimu orgdnu operaéniho
programu Vyzkum a vyvoj pro inovace kontrolu subdodavateli Prodavajiciho
v rozsahu dle pfedchoziho bodu.

d)  strpét uvefejnénitéto Smlouvy véetné pripadnych dodatk( Kupujicim.

Prodavajici prohlasuje, Ze obdobné smluvné zavaze také své pfipadné subdodavatele,
ktefi se na plnéni této Smlouvy budou podilet.

Smluvni strany timto prohlasuji, ze je jim zndma povinnost dodriet poZadavky
na publicitu v rdmci program strukturdlnich fond{l stanovené v ¢l. 9 nafizeni Komise
(ES) €. 1828/2006 a Pravidel pro publicitu v ramci OP VaVpl a to ve vSech relevantnich
dokumentech tykajicich se predmétu plnéni této Smlouvy.

Prodavajici je opravnén pievést svoje prava a povinnosti z této Smlouvy na tfeti
osobu pouze s pfedchozim pisemnym souhlasem Kupujiciho; § 1879 OZ se nepouzije.

Kupujici je oprdvnén prevést svoje prava a povinnosti z této Smlouvy na tfeti osobu.

Smluvni strany se dohodly, Ze pravni vztahy zaloiené touto Smlouvou se fidi ceskym
pravem s vyjimkou pouziti Videriské dmluvy o smlouvach o mezinarodni koupi zbo?Zi.

PFipadné rozpory se smluvni strany zavazuji Fesit dohodou. Teprve nebude-li dosazeni
dohody mezi nimi moZné, bude véc feSena u vécné ptislusného soudu dle zdkona ¢.
99/1963 Sbh., oblansky soudni fad, ve znéni pozdéjsich predpis, a to u mistné
pfislusného soudu, v jehoZ obvodu ma sidlo Kupujici.

Pokud se stane nékteré ustanoveni Smlouvy neplatné nebo neucinné, nedotyka se to
ostatnich ustanoveni této Smlouvy, kterd zlstavaji platna a ucinnd. Smiuvni strany se
v takovém pripadé zavazuji nahradit dohodou ustanoveni neplatné nebo neucinné
ustanovenim platnym a ucinnym, které nejlépe odpovida puvodné zamyslenému
uéelu ustanoveni neplatného nebo netcinného.

Nedilnou soulasti Smlouvy jsou jeji pfilohy, a to
e prfiloha ¢. 1 - podrobna technicka specifikace,
e pfilobha €. 2 - polozkovy rozpocet,
e pfiloha ¢ 3 - Vzor Protokolu o pfedani a pfevzeti,
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Kupni smlouva
Frakcionator centrifugacnich gradient(i pro CEITEC MU

e priloha ¢. 4 - smlouva dle § 51 odst. 6 Zdkona (v pfipadé sdruZeni vice osob
na strané Proddvajiciho)

15.9

15.10

15.11

V ptipadé jakychkoli nesrovnalosti ¢i kontradikci mezi znénim Smlouvy a jednotlivymi
pFilohami Smlouvy je rozhodujici znéni Smlouvy. V pfipadé jakychkoli nesrovnalosti Ci
kontradikci mezi znénim jednotlivych pFiloh Smlouvy je rozhodujici znéni té pFilohy,
kterd je uvedena v tomto ¢lanku vyse; to se netyka pfilohy €. 4.

Tato Smiouva je vyhotovena ve (tyfech stejnopisech, z nichz kaidy ma platnost
originalu, kazda smluvni strana obdrZi po dvou z nich.

Smiluvni strany potvrzuji, Ze si tuto Smlouvu pied jejim podpisem precetly a s jejim
obsahem souhlasi, ze Smlouva predstavuje Uplnou dohodu mezi smluvnimi stranami
a Ze Smlouva nebyla uzaviena v tisni za ndpadné nevyhodnych podminek. Na dlkaz

toho pfipojuji své podpisy.

20!

Datum: ?3 “ (?C‘j}'f

Kupujici:

Masarykova univerzita
Stfedoevropsky technologicky institut
Jméno a pfijmeni, funkce:

prof. RNDr. Jaroslav Koca, DrSc.

feditel CEITEC MU

Podpis:

Datum: - < - /.

Prodavajici:

Biologicals s.r.o.
Jméno a pfijmeni, funkce:
Martin PospiSek

jednatel

Podpis:

.............................................
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............ B ] INVESTICE DO VASI BUDDUCHOSTI pro inovace

“PROTOKOL O PREDANI A PREVZETI DODAVKY

sepsany na zdkladé Kupni smlouvy uzaviené dne .......... mezi smluvnimi stranami

Kupujicim:

Masarykova univerzita

Vysokoskolsky ustav: CEITEC — Stfedoevropsky technologicky institut

se sidlem Kamenice 735/5, 625 00

IC: 00216224

DIC: CZ00216224

zastupce: prof. RNDr. Jaroslav Koca, DrSc., feditel Ustavu

kontaktni osoba ve vécech technickych: doc. Mgr. Stépénka Varnacova, Ph.D.

tel: 549495042

Prodavajicim:

Biologicals s.r.o.

IC 27575837, DIC CZ27575837

se sidlem Sramkova 315, Ri¢any — Radosovice, 251 01

zapsana v obchodnim rejstiiku vedeném Méstskym soudem v Praze

v oddilu C, vlozce 114592

zastupce: RNDr. Martin PospiSek, Ph.D.

kontaktni osoba: Martin PospiSek, email: info@biologicals.cz, tel: 274776731
bankovni spojeni: CS a.s., 434096329/0800

Pfedmétem piedani a pfevzeti je zafizeni/soubor zafizeni: ...............

1. Prodavajici timto potvrzuje, Ze nize uvedeného dne, mésice a roku odevzdal shora
uvedené zafizeni Kupujicimu.
2. Prodavajici a Kupujici potvrzuji, Ze zafizeni bylo fadné nainstalovano a Ze byl uskutecnén
zkusSebni provoz za podminek stanovenych smlouvou s nasledujicim zavérem:
a) Zafizeni nevykazuje zjevné vady ¢i nedodélky
b) Zafizeni vykazuje nasledujici drobné vady a nedodélky zasadné nebranici fadnému
uZivani:

..................

4. Kupujici potvrzuje, Ze mu byly pfedany nasledujici doklady nutné k uZivani zafizeni a
doklady, které se k zafizeni jinak vztahuji:
o prohlaseni o shodé viech dodanych zafizeni se schvédlenymi standardy,



Pteddavaci protokol
Frakcionator centrifugaénich gradientl pro CEITEC MU

o navody k obsluze a udrzbé, podminky pro udrzbu a ochranu zafizeni v ¢eském
a anglickém jazyce,

Kupujici timto prohlasuje, Zze odevzdané zafizeniptevzal

V.

Podpisem tohoto protokolu Kupujicim na néj pfechazi vlastnické pravo k odevzdanému
zatizeni, jakoZ i nebezpeci vzniku Skody na ném.
V.

Tento protokol je vyhotoven ve dvou vyhotovenich, kdy kaida strana obdrzi po jednom
vyhotoveni.

V Brné dne ..............

....................................

Za Proddvajiciho Za Kupujiciho
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e Pfiloha ¢. 1 - Technické podminky

‘Frakcionator gradientl

Typové oznaceni pristroje

Gradient Station BioComp 153-2 s prislusenstvim

Zakladni poZadavky zadavatele

Pozadované technické a funkéni vlastnosti

(nabidky uchazeéi musi spinovat vsechny nize uvedené

parametry. U hodnocenych parametria musi nabidka vyhovét
I i ¢ pozad é urovni)

Pozadovana hodnota

{Pokud je

Nabidka uchazece

A Handh
u

parametru p
ciselny udaj, je ho uchazec povinen uvést, v opacném
pripadé bude zadavatel vychdzet z jim minimdlni

stanovene hodnoty - viz. sloupec Pozadovand hodnota,
sh

u

ovétitelnym zpisobem, napr. konkrétnim

dou spinéni pozad.

technické listy, vykresy apod.)

p
adkazem na

rizné biomolekuly

rozdélené pomoci
hustotniho gradientu v
ultracentrifugacnich

Ano. Gradient Station BioComp kat.¢. 153-2 s
prislusenstvim. Zafizeni je urceno pro analyzu
biomolekul rozdélenych metodou
centrufigace v hustotnich gradientech.
Detailni technicka specifikace, vlastnosti a
vyhody pfistroje jsou uvedeny v pfilozené

ultracentrifugacni zkumavky

Typ vzorkl zkumavkach dokumentaci.
Pistovy frakciondtor gradientl vyuzivajici tzv. napojeni na 220-240V,
"Trumpet tip" nahradni dily ANO, 220-240 V
Umoznuje analyzu naméfenych hodnot
absorbance vici vzdalenosti vzorku od menisku
(pfesna fyzicka lokalizace vzorku v gradientu) ano ANO
Pfislusenstvi pistového frakcionatoru pro

ANO

SW 28 ultracentrifugacni zkumavky: drzak
zkumavky, hrot pistu, prislusenstvi pro uchyceni,
nahradni hrot pistu

vSe pro rozmér zkumavky

1" x 3 1/2" (25x89 mm)

Ano, kat. ¢. 151-125, sestava pro analyzu
gradientu ve zkumavkdch SW28 véetné
nahrandiho hrotu a tésnéni - viz polozkovy

rozpocet

baleni 50ks zkumavek pro SW 28 kompatibilnich
s frakcionatorem

ano

ANO, baleni 50 centrifugacnich zkumavek

PolyClear

SW 40 a SW 41 ultracentrifuga¢ni zkumavky:
drzak zkumavky, hrot pistu, prisluenstvi pro
uchyceni, nahradni hrot pistu

vse pro rozmér
zkumavek 9/16" x 3 3/4"
(14x95 mm, SW 40) a
9/16" x 3 1/2" (14x89

ANO, kat. ¢ 151-114A+B, sestava pro analyzu
gradientu ve zkumavkdach SW40 a SW 41
vcetné ndhradnich hrota a tésnéni - viz

mm, SW 41) poloZkovy rozpocet
baleni 50ks zkumavek pro oba rotory (SW 40 a PR s "
SW 41) kompatibilnich s frakciondtorem e e centnfugrf ',"Ch ZhHae,
ano PolyClear pro kaZdy otvor

SW 55 ultracentrifugacni zkumavky: drzak
zkumavky, hrot pistu, prislusenstvi pro uchyceni,

vie pro rozmér
zkumavky 1/2" x 2"

ANO, kat. ¢. 151-113, sestava pro analyzu
gradientu ve zkumavkdch SW55 véetné
ndhradnich hrotd a tésnéni - viz poloZkovy

odecet a sbér dat

ndhradni hrot pistu (13x51 mm) rozgoliet
baleni 50ks zkumavek kompatibilnich s -~ ANO, baleni 50 centrifugaénich zkumavek
frakciondtorem pro SW 55 PolyClear
Prislusenstvi pistového frakcionatoru pro

ANO

ANO, 230V, BioRad EM-1

napojeni na frakciondtor a pro sbér dat

UV monitor napojeni 220-240V
vinové délky 254 a 280 nm ANO, 254 a 280 nm
kabely, konektory a ostatni prfisluSenstvi pro 45 Ano pristroj ke doddvan kompletné vybaven k

pouZivani

Shérac frakci

napojeni 220-240V,
programovatelny s LCD
monitorem, kabely pro
zapojeni

Ano sbérac frakci Gilson Fraction Collector FC 4
2038 s trojcestnym ventilem

umozriuje manualni mod sbéru frakei (s
moznosti start, advance a drain)

ano

ANO




shér frakci

programovatelny
minimdIné podle ¢asu
(0.01-99.99 min.) a poctu

Ano, 0,01-99,99min/frakci; s piesnosti 0,01
min, dal$i moZnosti programovdni - piky,

kapek

kapky, manual, kombinace, externi ovldddni

3-cestny ventil

ano

ANO

stojan na zkumavky pro sbér frakci

stojan pro minimdlné
50ks mikrozkumavek
velikosti 1.5 ml

Ano, stojan Gilson P/N 2704342 pro 60
zkumavek

stojan na zkumavky pro sbér frakci

stojan pro 96-well
mikrotitracni desticku
kompatibilni také s deep-
well formatem

Ano, stojan Gilson P/N 170415 pro desticky s
96 jamkami

sbér digitdlnich dat véetné vyhodnocovaciho
softwaru

prevodnik a software
kompatibilni s danym
ptistrojem, umoznujici
export dat do formdtu
vhodného pro Excel, s
kabely pro pripojeni

ANO, A/D prevodniks USB pfipojenim +
software BioComp Gradient profiler 251, kat.
¢ 151-252-2, kormé jiného umoZziiuje analyzu

krivek a export do XLS formdtu

umoziiuje zobrazeni dat v redlném Case

ano

ANO

laptop

ano

ANO, PC laptop 64 bit

PFistroj pro nalévani gradienti a pfislusenstvi

soucast frakcionatoru

Ano, pristroj je soucasti frakicnatoru

pristroj pro tvorbu gradientd

napojeni 220-240V,
programovatelny pro
automatickou tvorbu
linedrnich gradientd ve
vSech typech
pozadovanych zkumavek

Ano, 220-240 V, pro soubéZnou automatickou
tvorbu Sesti gradientu s adaptery pro SW28,
SW40, SW41 a SW55 zkumavky- Pfitsroj
obsahuje predprogramované nejbéznéjsi
gradienty- UmoZriuje tvorbu vlastnich variant
gradientu- Zdroven existuje moznost
objedndni optimalizace tvorby gradient( na
zakdzku

prislusenstvi

vSechno pfislusenstvi
potiebné pro pfipravu
gradientl ve vSech
typech pozadovanych
zkumavek (pro rotory SW
28,SW 40, SW 41 a SW
55), vhodné jak pro
zonalni tak pro
izopyknickou
ultracentrifugaci

Ano, soucdst doddvky jsou drZdky
MagnaBase ™ a uzdavéry pro isopyknické a
zondlni centrifugace ve vsech typech zde
pozadovacnyh rotoru.

Instalace a zakladni Skoleni

ano

Ano, soucasti dodavky je instalace,
zprovoznéni piistroje a kratkd instruktdZ
pouzivani pristroje

Proddvajici prohlasuje, e doddvka bude vyhovovat viem vyse uvedenym pozadavkim Kupujiciho . Pokud by se v pribéhu
pripravy a realizace doddvky ukdzalo, Ze ke spInéni poZadavkii Kupujiciho dle této pfilohy je nezbytné doddni dalsich zafizeni,
souédsti ¢ prislusenstvi nebo provedeni dalsich sluZeb ¢i praci, zavazuje se Proddvajici dodat tato zafizeni a provést tyto prace

(i sluzby jako soucdst plnéni doddvky dle smlouvy bez zvySeni Kupni ceny (zminéné doddvky, prdce &i sluzby nebudot mit

charakter vicedoddvek ¢i vicepraci).

Podpis Proddvajiciho:
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Nabidka - polozkovy rozpocet

cislo 103101/2014

podavate: BiOlogicals s.r.o.
molekularni biologie a genetika ==
vyzkum, vyvoj, vyroba, poradenstvi, prodej
Sramkova 315/9

251 01 Rigany - Rado$ovice

IC: 27575837 DIC: CZ27575837
zapséna v OR vedeném Méstskym soudem v Praze,

oddil C, vloZzka 114592

é.0. 434096329 / 0800 Ceska spofitelna, a.s.
tel. +420-603979916, fax. +420-323601119

http://www.biologicals.cz/

Odbératel: 1C: 00216224

DIC: CZ00216224

Masarykova Univerzita

CEITEC - Stredoevropsky technologicky institut
Kamenice 753/5

625 00 Brno

Jméno:
Adresa:

tel.: 549495042
vyfizuje: doc. Mgr. Stépanka Vanagova, Ph.D.

31.10.2014
16.2.2015

Datum vystaveni:
Datum platnosti:

C. vyrobku Vyrobek - nazev

Cena bez
DPH za Pocet

jednotku jednotek Celkem v¢. DPH

DPH Zakl. DPH

GRADIENT STATION
163-2 Gradient Station Base Unit (100-240V) with user manual,
4" plate. Combines the Piston Gradient Fractionator and
the Gradient Master in a single instrument.
FRACTIONATOR TUBE HOLDERS
Tube holder and piston tip for 1" (26mm) x 3 1/2" centrifuge
tubes (SW28/SW32) With a box of 50 1" x 3 1/2" PolyClear™
open top SW28 Ultracentrifuge tubes, retainer cap and cursor,
spare piston tip and seal.
A complete set of parts for fractionating gradients for the SW40
and SW41 rotors. Includes the tube holder, cap and cursor,
4 piston tips with seals and a box of 50 tubes for each rotor.
Tube holder and piston tip for 1/2" (13mm) x 2" centrifuge tubes
(SW50.1, etc.) With a box of 50 1/2" x 2"PolyClear™ open top
SW50.1 Ultracentrifuge tubes, retainer cap and cursor, 3 spare
piston tips and seals.
FRACTIONATOR ACCESSORIES & SPARES
Model 251 Gradient Profiler: USB-based A-D converter and
gradient plotting software developed by BioComp. Allows
real-time data capture and import in Excel format. Digitizes
EM-1 0-1.0V signal and reads out in OD. Requires a PC
(not mac). Supplied wtih a Lenovo 64-bit,
Win7 laptop PC (T-400) with the GP software preinstalled
EM-1 Econo UV Monitor, 100-240V V, includes control module,
optics module, filters for 254 and 280 nm wavelengths, systéem
cable 4, fittings kit.
Aluminum bracket to attach the BioRad EM-1 to the fractionator
and Luer connectors to join fractionator andflow cell tubing.
Gilson Fraction FC-203B collector catalog # 171011 100-240V
compatible with 3-way diverter valve. SPECIFY VOLTAGE.
151-203-1.5E  Gilson Fraction FC-203B rack, code 29LE 60 x 1.5 ml eppendorf
tubes; Gilson P/N 2704342 (OPTIONAL).
Gilson Fraction FC-203B rack, code 15 , one 96-well microplate;
Gilson P/N 170415 (OPTIONAL).
GRADIENT FORMING ATTACHMENTS
1" (256mm) MagnaBase ™ holder, marker block, 6 Isopychic
caps and 6 rate zonal caps for SW28/SW32 rotors.
105-914A+B-IR A complete set of parts for making gradients for both the SW40
and SW41 rotors. Includes tube holder and long and short caps,
and two marker blocks.
1/2" (13mm) MagnaBase ™ holder, marker block, 6 Isopycnic
caps and 6 rate zonal caps for SW50.1, SW55 rotors.
FREE INSTALLATION & INITIAL TRAINING

161-125

151-114A+B

151-113

1561-252-2

161-EM1-2

151-EM1BC

161-203-2

151-203-96

105-925-IR

106-913-IR

Sleva 10 %

399 552 K& 1 21% 399 551,76 483 457,63

51224 K¢ 1 21% 51224,04 61981,09

53 936 K& 1 21% 53 935,92 65 262,46

51224,04 61981,09

51 224 K¢ 1 21%

28 837 K& 1 21% 28 837,08 34 892,87

141 689 K& 1 21% 141 689,16 171 443,88

7 749 K& 1 21%  7748,64 9 375,85

133 434 K¢ 1 21% 133 433,64 161 454,70

8 856 K¢ 1 21%  8855,64 10 715,32

2451 Ke 1 21%  2451,24 2 966,00

12 038 K¢ 1 21% 12038,04 14 566,03

14 418 K¢ 1 21% 14 418,00 17 445,78

11429 K& 1 21% 11429,28 13 829,43

0 Ké 1 21% 0,00 0,00

-91 684 K¢ 1 21% -91 684,00 =110 937,64




Celkem k Uhradeé 998 434,50 K&
Celkem k Uhradé po zaokrothleni 998 435,00 Ké

Pocetjednotek 15

Rekapitulace

Sazba DPH Zaklad DPH Celkem

21% B25 162,89 K& 173 282,11 K& 998 435,00 K&
. Digitalné podepsal RNDr
oznam . M
Y ! o - o Martin Pospisek, Ph.D.
Cena zahrnuje dopravu od vyrobee k odbérateli, naklady na celni fizeni, clo a dali poplatky, DN: c=CZ, o=Biological
:¢=CZ, o=Biologicals

Cena dale zahrnuje sestaveni, instalaci a Gvodni zaskaleni obsluhy a originalni dokumentaci.
V cené elektrozafizeni je zahrnut recykladni poplatek REMA Systému (www.remasysten.cz).
V cené je zahrnut poplatek Systému EKO-KOM pro tfidéni, recyklaci a vyuziti obalového materialu,

s.r.o. [IC 27575837),

2 ou=1, cn=RNDr Martin
Pospisek, Ph.D.,
serialNumber=P457871
Datum: 2014.11.01
20:03:19 +01'00'

Firma je platcem DPH
Vystavila: Ing. Klara Pankova
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www.biologicals.cz

Fractionator

Gradient Forming

v v

- vyvinut védci, ktefi bézné délali
6 - 30 gradientt za den
- 6 typl

méne nez 2 minuty

6 identickych gradient

pro rizné pouziti - sachardzu, glycerol,
Optiprep ®, Nycodenz ®, Ficoll ®,
Percoll ®, metrizamid, Renografin ®,
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1.0 The stable liquid column

Density gradients are marvellous creatures with unlimited potential for separation of
biomolecules. They can be of any composition and volume and centrifuged in a variety of modes that
can influence the separation. This primer is a modest attempt to explain the use of this time-honored
technique at a time when its use has declined in the face of “higher tech” solutions. We will attempt
to highlight its continued utility and the multiple advantages it has over other separation techniques.

The most important part of a density gradient is its density gradient. This may sound obvious
and trite, but it is widely overlooked. The density gradient is the source of the gradient’s stability as
well as its capacity for separation. The top of the gradient must be dense enough to support the
sample and the column must have enough of a density gradient to remain stable during the
centrifugation and fractionation of the tube. Thus, a 15-20% sucrose gradient will be much less stable

than a 5-45% gradient.

You can appreciate the need for stability by thinking of the contents of the tube as centrifugation
begins and ends. There is a period at both ends of a run when the tube is rotating in a vertical
position with centrifugal force applied to its side, and two other periods when this force is gradually
transferred to or from the vertical axis of the tube as the bucket begins to swing out at the beginning
of the run or down at the end of the run. These are difficult times for the gradient and the only thing
that prevents vertical mixing is the steepness of the gradient. Moral: the greater the change in %
between the top and bottom of a gradients, the more stable it is. As a general rule, the delta % should

be =20% and as high as 40%.
1.1 The choice of solute; density, viscosity, osmolarity

The choice of solute is dictated by the type of separation desired. Density gradients have been
constructed from many solutes in the past 40 years so it might be useful to list some of the
more common ones and describe their uses and limitations:

Sucrose: By far and away the most common solute. It is cheap, very soluble, chemically inert and
does not absorb in the UV. It has very high osmolarity, so it tends to be unkind to living
cells, and at its maximum density is incapable of supporting biomolecules other than lipids,
S0 its use is limited to rate zonal gradients for the most part.

Glycerol: A substitute for sucrose, sharing most of tis properties. Used in cases where sucrose is
harmful or insoluble in the downstream treatment of fractions.

CsCl (NaCl, KCJ, KBr, LiCl): These salt gradients are useful when nucleic acids are banded, since
the high solubility and density of some of these solutes can float these dense biomolecules.
These gradients lack the viscosity of sucrose gradients and are less stable as a result (handle
with care). The denser of these solutes (CsCl and LiCl) will form gradients on their own
under centrifugal force, so it is possible to simply mix the salt directly in the sample and let
the gradient form during an overnight run. The steepness of the gradient depends on the
speed of the rotor (the x Gs applied to the tube).

K Acetate: Used in velocity banding of DNA /RNA fragments which are recovered from the
fractions by adding isopropanol and precipitating the nucleic acid.

Percoll™: Pharmacia introduced Percoll many years ago as a low osmolarity solute suitable for
whole cell purification. It is widely used in cell biology. It has one unusual property that has
limited its use: It is actually a suspension of tiny silica particles coated with
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polyvinylpyrrolidone (PVP) that can not be removed by dialysis. It self-forms gradients

under centrifugation.

Nycodenz™: Originally developed as a radio-opaque dye for blood work, this Nycomed (now
Axis-Shield)product has seen many years of use in cell purification. It has low osmolarity, is
dialysable and its gradients are self-forming.

Optiprep™ (iodixanol): A recent upgrade from Nycomed developed as a radio-opaque dye but
currently enjoying robust gradient use, it shares many of Nycodenz's properties and is less

toxic in some applications.

Renografin™ (tri-iodinated benzoic acid, also called Angiografin, Hypaque, Renografin,
Urografin, Urovison): An early radio-opaque dye used for density gradients, it is no longer
seeing much use, since it had some serious health issues and is difficult to source.

Metrizamide (Amipaque): The earliest radio-opaque dye. Same as Renografin, but with a slightly
different chemical structure.

Ficoll™: A high molecular weight sucrose polymer used in some cell separations.

Dextran: A high molecular weight polymer of glucose. See Ficoll.

With so many choices, it is difficult to choose the right medium for the job. Your best bet is to
use PubMed and search with the words “gradient” AND “your particle of interest” and see what
others have done, i.e. “gradient AND polysomes”.

If you are intent on striking out on your own, choose the solute that best matches your needs. If
purifying a proteinaceous particle, sucrose or glycerol are usually the solutes of choice. If you want
to separate membrane fractions, you can sometimes still use these two solutes, but if the membranes
contain more proteins than these solutes can support, then a denser medium is needed and the
iodinated compounds are used. Whole cell preparations require the higher density, low osmolarity

solutes.
1.2 Rate zonal (velocity) vs. Isopycnic (equilibrium) centrifugation

The kind of gradient you should use depends on the particle of interest and the other
particles it is being separated from.

Velocity or rate zonal runs separate things on the basis of their mass and to a lesser extent
on their density and shape. With these gradients, there is no point in the gradient capable of
supporting the density of the particle of interest. Consequently, the particle will continue to sediment
through the gradient as long as centrifugal force is applied. Separation is based on a particle’s S value
(Svedberg units). This type of gradient is used when the particle has a unique S value. Ribosomes
(30S, 508, 70S), phage and virus particles and sub assemblies (155 - 1200S) are typical examples. The
separation is exquisitely sensitive to subtle changes in mass, density and shape and can reveal much
in the way of a particle’s composition, conformation and assembly.

The % sucrose or glycerol used can have a large impact on the separation. For separations
of particles with similar S values, a relatively shallow gradient is used (i.e. 5-30%), whereas if the
particles have very different S values (120S and 1200S), a steeper gradient is used (i.e. 5-45%). The
viscosity of sucrose and glycerol solutions increase exponentially at high concentrations (they
become syrupy), and this greatly increases the drag on the faster particles as they enter the bottom
half of the gradient, allowing the lower S value particles to continue to separate from the cellular

debris in the top half.



_.....Often overlooked is the need for the top of the gradient to support the sample asitis ... .. .

layered on before the run. 5% solute is usually dense enough, but in cases of very concentrated
extracts, 10% solute might be needed. Given that steeper gradients are usually better than shallow
ones, the lowest % top solute needed will give a higher slope. More on this in the layering section

below.

The name “rate zonal” derives from the fact that the particles are applied to the top of the
gradient as a thin “zone” and migrate through the gradient as distinct zones. Sample size obviously
matters here if the zone is to be thin in the first place, hence we have designed the Short cap (-R)
which leaves 4 mm or room for the sample when it is removed (see below). We have shown that
samples less than 3 mm in height as they sit on top of the gradient give essentially the same bands
and that steep gradients can actually compress bands as they migrate through the tube (see the data

below).

A little known fact about rate zonal gradients is the observation that sample losses become
serious as the particles sediment to the bottom of the tube. The source of these losses is unknown,
but may involve the collision of the particles with the wall and their subsequent loss from the band.
The rule of thumb is to use the top 2/3 of the tube whenever possible for your best separation.

Equilibrium or isopycnic runs are a completely different from rate zonal ones. As their
name implies, the particles of interest come to rest at their “isopycnic point”, the point in the density
gradient that matches their density. No matter how long they are centrifuged after that, they remain
in the same position.

Consequently, sample size is irrelevant so long as the gradient contains the isodense
(isopycnic) zone capable of floating the particle. Since sample volumes are generally much greater
than in rate zonal runs, we have designed a Long cap (-I, 10 mm) for our gradient forming system

(see below).

Samples can be applied to the top of the gradient or the bottom (in a suitable dense
solution) from whence they “float” to their position. They can also be mixed with the solute in the
case of self-forming gradients like CsCl and placed in the tube without a gradient being preformed.
The speed of the rotor is very important here for it influences the rate at which the particles are
driven to their isopycnic point and also because it can also impact on the shape of the gradient.

As noted above, most of the equilibrium density media like CsCl or Optiprep are self-
forming, so that if you centrifuge 12-16 hr, a gradient will form at equilibrium with a shape that is
dependent on the speed of the rotor: higher speeds yield steeper gradients. Pre-forming density
gradients for isopycnic runs drastically reduces the run time, since particles begin to move
immediately rather than waiting for the gradient to be established.

Section 2. Forming density gradients

2.0 Step gradients

Step gradients are of very special but limited utility. The goal is to create a series of steps in
density that will separate the particle if interest from its undesirable neighbors in a quick and dirty
way. For example, if the particle density is 1.12 g/ cc, the steps of 1.09 and 1.15 g/cc would trap these
particles at the interface between the two steps in the very thin zone where this density exists. The
downside is that these gradients are often used to separate membrane fractions when no real classes
exist: they take a smear and make it look deceptively good by concentrating into a series of steps.

When layering these gradients, start with the lightest step and underlay the next heavier
step to avoid disturbing the step above. Withdraw the needle as you layer, keeping just below the
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interface of the two steps.

2.1 Non-linear gradients; exponential/isokinetic

In the 1960’s and 70’s, there was some interest in these unusual gradients because they
matched the increasing rate of sedimentation at higher radii with an exponential increase in solute
and viscosity, giving a dead heat: particles sedimented at the same rate over the entire length of the
tube. The gradient forming part was very tricky, with the mixing chamber of the two chamber
device (see below) sealed off to give a constant volume that the other solution diluted exponentially
rather than linearly. The fad seems to have passed.

2.2 Linear gradients (two chambers, freeze thaw, lay it flat)

Linear gradients are the most widely used type, both for rate zonal and equilibrium runs.
They can be formed a number of different ways with varying degrees of difficulty and
reproducibility. The simplest way to make them is with the standard two-chamber device in use since
the dawn of centrifugation. Equal volumes of the heavy and light solution are placed in adjacent
chambers and allowed to mix in one chamber on their way into the tube. Done carefully, this is the
best way to make a linear gradient. However, there are many problems with this method: the
chambers don’t always empty at the same rate, one can only make a single gradient at a time.

A while back, someone discovered that you could freeze and thaw a homogeneous solution
of sucrose in a tube a couple of times and the exclusion of the solute as the water froze into ice would
lead to pure water and concentrated solute, eventually forming a gradient. Before you head off to
your local freezer, however, beware of the technique that seems to be too good to be true. It is! The
gradients are non-linear, they take days to cycle through the multiple freeze-thaws and most
importantly, they are a gradient of everything, not just sucrose. All solutes are excluded from the ice
and all end up forming a gradient, so you end up with a buffer gradient, a salt gradient and perhaps a
bit of a pH gradient as well. The top of these gradients is essentially pure water, which is incapable of
supporting a sample layered on top. Do not use these gradients!

Finally, the other way that has been proposed to make gradients is to layer the two
solutions in the tube and cap it an lay it on its side and let the two solutions diffuse into a gradient.
Needless to say, the timing of the diffusion would need to be carefully controlled and the result is

decidedly non-linear.
2.3  Tilted tube rotation

This brings us to a completely different way to form linear gradients that is as non-intuitive
as it is fast and reproducible. We call it tilted tube rotation. The two end point solutions are layered
into the tube, the tube is capped to lock in the solutions and out any bubbles, placed in a holder and
rotated at a high tilt angle for a fixed time and speed. Lacking any sophisticated training in fluid
dynamics, the process is essentially empirical and unpredictable; there is no way of knowing what
time/angle/speed combination will work for a particular tube, cap size and solute concentration, but
once it is determined it is known forever.
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The marker block is used to mark the half-full point on the tube for layering. The caps (short or long)
retain the gradient during tilted rotation. Short caps are used for rate zonal runs where a small
sample is needed, and long caps are used in isopycnic or equilibrium runs where sample size is less
important.



A before and after scan of a gradient showing how tilted tube rotation can quickly, accurately and
reproducibly produce a linear gradient from the two endpoint solutions layered in the tube.

2.4 Cushions and shelves

Cushions are often applied to the bottom of gradients to trap particles that might otherwise
pellet to the bottom. The best way of doing this is to remove the cushion’s volume from the bottom
of a finished gradient and layer the cushion solution under the gradient. Its volume and density are
determined by the type of particles to be trapped.

2.5 Temperature

Temperature is an important part of gradient use, since some particles are very
thermolabile. There are two ways to make gradients that will be used at non-ambient temperatures:
Make them in the cold room with cold solutions and keep them cold until use or make them warm
and then chill them before use. While the “all cold” method is theoretically the best, it requires
unreasonable temperature rigor to reproduce, since temperature has such a drastic effect on the
density and viscosity of density media. The chilling of room temperature gradients will lead to some
convective mixing, but experience has shown that it is minimal. Since virtually all the run parameters
for gradient forming were developed at room temperature, chilling the room temperature gradients

is the way to go.



--Section-3.-Layering-and-handling gradients.

3.0 Sample preparation
Whatever type of fractionation you plan to use, it is a good idea to apply a sample that is

devoid of cell debris to the gradient. Give the sample a good 30 sec spin in a microfuge to clean it and
be careful not to disturb the pellet as you harvest the sample before layering. Note that the % solute
on the top of the gradient must be able to float your sample. 5% solute is usually enough, but
beware of extracts derived from large numbers of cells; they can exceed the 5% density and fall
through the tube until they find their own density, destroying your resolution in the process. To test
this, start with a 5% sucrose solution in a small beaker and hold it up to the light as you gently layer
some sample into the center of the liquid. Watch for the sample to rise (OK) or sink (not OK).

3.1 Sample layering for velocity runs

If you want the highest possible resolution in your velocity (rate zonal) runs, you need to start
with the thinnest possible sample on the top of the gradient. If your sample is smeared or
overloaded, the bands overlap and the resolution drops precipitously. Illustrated below is a simple
layering device that outperforms automatic pipettors and pasteur pipettes, is inexpensive and
reusable if needed.

3.1.a. Gradient preparation: First, make your gradients with the short caps and remove 0.1 ml
less than the sample you plan to apply. If you are going to layer 0.3 ml samples, remove ~0.2 ml
from one of the gradients you have just formed. Drop this tube into a beaker with a Kimwipe
pushed into it with your finger to support the tube upright and TARE them on a balance. Bring all the
other tubes to within 0.05 g of the tared weight. This will allow you to load a constant volume of
sample on the gradients and avoid having to rebalance the tubes before the run.

When removing the top of the gradient, use the same technique illustrated below to avoid
disturbing or creating a discontinuity in the gradient: pull the interface up the wall with the device
shown and then suck off the required amount.

If your gradients will be run at 4°C, now is the time to put them well spaced and exposed in a
refrigerator for 30-45 min to equilibrate at this temperature.

3.1.b. The layering device: Take a sterile 1 cc pipette and roll a razor blade over the 0.4 ml line
to etch it, then snap the pipette in half at this line. Connect it to a 1 cc syringe with a short piece of
flexible tubing (silicone is best) as shown below. Make as many of these as you have different

samples to layer.

3.1.c. Sample preparation: Always resuspend your sample in slightly more buffer than you
plan to layer so you'll be sure to have enough of every sample. If you want to layer 0.3 m],
resuspend your sample pellet in 0.4 or 0.45 ml. When the cells are thoroughly resuspended and
lysed, give them a 30-60 sec spin in microfuge tubes at 14,000 rpm to pellet the large debris.

3.1.d. Sample layering: Start by pulling 0.05 ml of air into the syringe to allow you to expel the
9



last bit of sample when layering. Now, with the pell gh. )
the supernatant to the desired volume on the pipette (0. 3 mlin the e photos below).
tip of the pipette as shown: sample is flush with the end.

This is the critical part: with the Plp&ttlé nearly horizontal, insert the ‘tlp into the
top of the gradient on the far wall and tlt the pipette to pull the meniscus up the
wall.

Start layering. Keep raising the tip up the wall to keep it above the level of the sample in the tube.
When you are done and the last bit of sample has been expelled from the pipette, you are finished.
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Tubes with different diameters will obviously have different sample capacities. As a general
rule, your sample should be no more than 2.5 mm high to give the highest resolution. Samples that
are higher than this will degrade resolution to some extent, depending on the endpoints of the
gradient: Note that higher bottom endpoints (45%) preserve resolution.

3.2 Gradient buffers

Be creative here (or not). The buffer in the gradient can selectively preserve or disrupt the
particle of interest. Be aware of the effects of divalent cations, ionic strength, pH and detergents.

3.3 Sample size, layering and band compression

The volume of the sample that can be loaded on the top of a gradient depends greatly on
the type of gradient you are running. For rate zonal runs, the sample should lie on the top of the
gradient in a layer that is 1-3 mm thick. Oddly, smaller samples volumes than this do not yield
sharper bands. However, thicker samples will degrade band sharpness. Steep gradients will
compress the leading edge of bands and allow larger sample heights, as well as preventing sample
loss to the wall during the run. See the detailed discussion below.

Isopycnic runs have no real restrictions on sample volume and can be loaded on the top,
bottom or mixed with the solute if the gradient is self forming. The only thing that really matters is
that the area of the gradient where the particle will band has a steady, and fairly steep density
gradient to it. Remember that, given 12-16 hr, self forming solutes will come to their own gradient

profile depending on the speed and the rotor .

3.3.a The value of a steep gradient.

One of the most widely used density gradients is the 5-20% (w/v) sucrose gradient. While it may
perform adequately for some applications, as we show below, it has many faults compared to its 5-

45% cousin.
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Figure 1. Performance of 5-20% sucrose gradients. 35S-labeled T4 phage were centrifuged
on the L5-75 ultracentrifuge using the integrator preset at the indicated w2t values. Two 250 w2t
gradients were run and 3 each of the 500 and 750 w2t samples were run together. The sample
volume was 0.1 ml and the tube was run in the SW41 rotor. The horizontal axis is calibrated in old
“crank” units, where one turn of the crank handle or fraction = 1.90mm.

The figure demonstrates three important points. First is the loss of peak height the further down
the tube the band sediments. The reduction arise from two sources; sample loss and band spreading.
Of the 100% of counts loaded on the top of the gradient, 63% are present in the 250 w2t sample, 53%
in the 500 w2t sample and only 38% in the 750 w2t sample. The most likely source of the loss of
counts is sample adsorption to the wall of the tube. Any particle that diffuses laterally into the wall
will either adsorb to it or sediment to the bottom of the tube and be lost from the band. The band
spreading evident in the lower bands arises from top to bottom band diffusion.

It has been known for some time that 5-20% sucrose gradients in a variety of rotors are
isokinetic; that is, the sedimentation distance of a particle is directly proportional to sedimentation
time at any given speed. This is born out in a plot of the peak positions in Figure 1 vs the total w2t
they experienced, including acceleration and braking.
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Figure 2. Peak position vs. total sedimentation. This type of plot can be useful in two ways. If
you know how far a particle sediments at a given speed or time of centrifugation, you can easily
calculate how far it will travel if you change a run parameter. Distance will be directly proportional
to w2t or approximately to the run time at a given speed, and inversely proportional to the square of
the rotor speed. If you increase rpms from 33,000 to 41,000, run time will be (332)/(412) = 0.648 x the
original run time at 33K rpm.

Another consequence of the isokinetic property of a 5-20% gradient is that particle S values are
directly proportional to distance travelled, so the S value of an unknown can be calculated by
determining the relative sedimentation rate of a known particle in the same gradient. Thus if a 70S
particle sediments 47 mm into a gradient, a particle banding at 22 mm has an S value of (22/47)*70=
33S.

Figure 1 also illustrates the high level of reproducibility of the Total System. Using our “First
Drop” method of aligning the top of each gradient, we have achieved +0.5 mm reproducibility
between tubes in the same run. Thus, only when ultra-fine fractions (0.2-0.4 mm) are being taken is it
necessary to include a marker in each tube to align the gradient profiles.

The loading capacity of the 5-20% gradient is illustrated in Figure 3. An identical amount of
labelled phage was diluted to the indicated volumes (0.1, 0.25, 0.5, 0.75 ml) and loaded on 5-20%
gradients. All 4 gradients were run together and the peaks aligned on the spread sheet to illustrate
the band spreading evident in larger samples.
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Figure 3. Loading volume influences band width; 5-20% gradient. While the 0.1 and 0.25 ml
samples gave identical peak shapes, the 0.5 and 0.75 ml sample volumes clearly lead to a broadening
of the band and the resultant loss of resolution. Thus, for the SW41 rotor tubes, sample volumes in
5-20% gradients must be limited to 0.25 ml and fairly short runs if high resolution is required. These
gradients were fractionated using the hand crank (pre-motorized).

A final limitation of these gradients will become evident when examining the 5-45% profiles
below. The range of S values that can be separated on a given gradient is limited here because the
low viscosity and density of the 20% end point does not retard the sedimentation of large particles.

In Figure 1, for example, particles with an S value of 250-750S would have been separated adequately
but 1000S particles would have pelleted in this run.
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We have used 5-45% (w/v) sucrose gradients for many years and find their resolving capabilities
far superior to 5-20% gradients. The advantages stem from two main properties. The increased
steepness of the gradients makes them inherently more stable during sample layering, handling and
centrifugation. The increased viscosity and density of the 45% endpoint reduces diffusion, causes
band compression and increases the range of sizes that can be separated on a single gradient.

Figure 4 demonstrates several of these points. T4 phage samples (0.1 ml) were layered on
identical 5-45% sucrose gradients and run to the indicated preset integrator values as before.

- 45%% Sucrose Gradient Performance
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Figure 4. Performance of 5-45% sucrose gradients. Of 100% of the counts loaded on the top of
each gradient, the amount remaining in the band is 77% in the 250 w2t sample; 66%, 59% and 48% in
the 500, 750 and 1000 w2t bands, respectively. Thus sample recovery is significantly better here,
perhaps because the increased viscosity in the bottom half of the tube decreases the diffusion and loss

of sample from particles colliding with the wall.

Also notice that rather than increasing in volume as the bands sediment further into the gradient,
there is actually a small band compression evident here.

The range of sizes separated is also greater, so, for example, particles from 250S to 1000S would
all be well resolved on the same gradient, and increase of 30% in range over 5-20% gradients. Of
course, this increase range comes with a slight degradation of the isokinetic property as illustrated

below.
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Figure 5. Peak position vs. total sedimentation; 5-45% gradient. Here we have plotted the
position of the T4 phage peaks at various w2t. The function above the figure is a perfect fit for the
data points and reveals the slightly non-isokinetic behavior of this steeper gradient. However, it is
still possible to determine the S value of a particle relative to a known S marker. Suppose that our

marker, a 9505 particle (T4 phage), sediments to position 39.2 mm at 1000 w2t. A particle

sedimenting to position 15.7 in the same gradient has reached the position of our phage marker
sedimented for 365 w2t (solve the equation for x = 15.7). The unknown therefore has an S value
365/1000 x our marker (950S) = 347S. Using this logic, the graph can be converted into an S value
graph by fixing the w2t value (say at 1000) and converting the Y axis to S value. Thus the 1000 w2t
position becomes 950S, the 365 w2t position becomes 347S and so on. The present technique has the
inherent advantage of being empirically determined under your actual run conditions. Of course, the

availability of an S value marker is required.
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- Eff @ Ct-0f-Sample-Volume-in-5-45%-Gradients

The sample capacity of 5-45% is quite remarkable. As illustrated in Figure 6 below, when
volumes ranging from 0.1 to 0.5 ml are layered on top, the bands are indistinguishable. Even at 0.75
ml, while the peak height is slightly reduced, the band volume is about the same; 0.3 ml. Thus the
compression is a real advantage since large samples can be loaded with little or no loss of resolution.
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Figure 6. Effect of sample volume on peak width in 5-45% gradients. The band spreading
evident in the 5-20% gradients is almost completely absent here. In fact, bands loaded in >0.5 ml
samples volumes are recovered in less volume than the sample. This is the result of the compression
of the leading edge of the band as it continually enters zones of significantly increased viscosity and
density in the steep gradient.

Thus, resolution, sample recovery, band compression and S value range of a 5-45% gradient are
all improved over the 5-20% gradient. The price one pays for the isokinetic property of a 5-20%
gradient is clearly not worth the modest gain in mathematical ease it offers.

The graphs and tips shown here illustrate the value of reproducible gradient forming and
fractionation. The full potential of gradients to separate and analyze macromolecular structures
cannot be realized until these processes are completely standardized.

3.4 Loading the tubes in the rotor, running, unloading

Once the sample has been loaded, the gradients must be handled with great care to avoid
mixing the sample with the upper layers, especially in rate zonal runs. The same is true with
gradients that have been run and are awaiting fractionation. It is a good idea to keep the fractionator
close to the centrifuge to avoid long and dangerous trips down crowded hallways. The sensitivity of
the sample to acceleration and braking will depend on the centrifuge and the gradient. A steep,
viscous gradient will be fairly resistant to disruption, while a shallow one may not be. A good idea is
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to establish the sharpness of your bands with gentle acceleration and braking and then seeing if

faster starts and stops hurt the resolution.

Section 4. Fractionating gradients
4.0 The essential problem: Laminar capillary flow; getting a flat band into a thin column.

There is a round hole/square peg problem that has plagued gradient work from its
inception: the bands are thin horizontal discs and the devices used to retrieve them are invariably
thin tubes at some point. Thus the problem is one of conversion between the two geometries. In
addition to this, the tubing exhibits laminar capillary flow, where the central lamina has the highest
velocity and the zero boundary adhered to the wall is stationary. This makes the conversion even
more difficult than it already is and is a little-appreciated part of gradient fractionation because the
high velocity central lamina tends to pull gradient solution from directly in front of itself, reaching far
beyond the zone that is supposed to be entering the tubing system. This degrades resolution because
different layers are being sampled at the same time.

4.1 Needles; straight and side hole:

As shown by the figures, these are the poorest ways to fractionate a gradient. The central
lamina is offered unfettered access to layers far beyond the one next to the tip of the needle and the

resultant loss of resolution is severe.

The Straight Needle The Side Hole Needle
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4.2 Cones: Cones used in many fractionation devices are a first attempt to deal with the central

lamina problem. Unfortunately, at anything but the slowest speeds, they smear out your
fractions, albeit to a lesser extent than the needles.

The Inverted Cone

1.3 The Trmnpet Tip™

The trumpet shape of the tip restriets the
oy wnibo the tubang to the central lanana.
The gradual taper s designed to take
achstage of the gradual spread of the
fastest flovemn larming to ever wider zones as
the distance fromm the navrowest dimmeter
wwereases. The eost here 1z that the trunpet
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Larger weetted area, but the resulbing nerease
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4.4 A Comparison of different tip designs
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4.5 The Piston Fractionator

The basic design of the Piston Fractionator is to force a piston tipped with a trumpet tip /seal
down into the tube to displace the gradient layer by layer from top to bottom. The piston is driven
by a high resolution stepper motor coupled to an acme screw and offers 10 micron resolution with
99.9% accuracy.

The Gradient Station
Fommns and Factionates Gradients
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4.6 The highest resolution fractionation ever achieved.

This is not an idle boast. Never before has gradient fractionation been able to offer
resolution comparable to HPLC. Using the Trumpet Tip™ described above to nearly eliminate
smearing of peaks, and the unique rinse/air cleaning system described below, you can now routinely

achieve ultrahigh resolution profiles of your gradients.
4.6.a. High resolution and reproducibility:

Examine the three gradients superimposed below. The top version shows how the gradients
look at 1X, where the X-axis represents the length of the tube. The bottom version shows the same
data plotted to include just the area that was sampled. This illustrates another important ad vantage of
this system: you can concentrate your analysis on one or more areas of the gradient with high

resolution while ignoring unimportant areas.
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4 wévb'\

asing-out-new-species:—

Here is another example (Jardine & Coombs, 1998) of a series of gradients used to identify the
elusive, but critically important phage T4 head packaging intermediate, the ISP (initiated small
particle) following a pulse-chase of infected cells. The transient shoulder on the right side of the graph
labelled 48 mm is the peak in question. This experiment follows the same protocol used by Laemmli
& Favre (1973), but their analysis obtained by dripping from the bottom and showed only two large
peaks. Just imagine what this kind of resolution could do for your experiments.

b T T

%omin

Laerrords & Favee (1973 TME 80575
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~ 4.6.c. Resolving small protein complexes:

The figure below from Peter Sorger’s lab, then at MIT, shows the purification of a small protein

complex (210 kD heterodecamer; 7.4S) on glycerol gradients using the Gradient Master and Piston

Fractionator. This rate zonal gradient clearly outperformed columns in the purification, both in peak
width and r2 values for the marker proteins on two separate runs.
(Miranda J.J., De Wulf, P., Sorger, P.K., Harrison, S.C. 2005. The yeast DASH complex forms closed

rings on microtubules Nat Struct Mol Biol. Feb;12(2):138-43.)
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Figure 1 Hydrodynamic analysis of recombinant and native DASH. (a) Elution prafiles from size-
exclusion chromatography. Yellow and green diamonds, elution positions of five standard proteins as
obtained from two independent experiments. Black and green regression lines (7% = 0.91 and .92,
respectively) yield the diffusion coefficient of a protein from its elution volume, (b) Sedimentation
profiles from sedimentation velocity ultracentrifugation. Yellow and green diamonds, sedimentation
positions of six standard proteins as obtained from two independent experiments. Black and green
regression lines (r¥ = 0,98, and 0.99, respectively) yield the Svedberg coefficient of a protein from

its position in the glycerol gradient. (¢} Western blots of column and gradient fractions obtained with
polyclonal antibodies raised against Spc34p and Hsk3p, Quantitation of the band intensity is plotted in
a and b,
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B Res0lVing-carbon-nanotubes

A recent development in the field of physics is the use of gradients to purify the various morphs
of carbon nanotubes. The work was pioneered by Dr. Mike Arnold during his PhD work in
Mark Hersam’s lab at Northwestern (Arnold et al, 2006, Nature Nanotechnology. 1:60).
Mike used a clever coating technique and isopycnic Optiprep (iodixanol) gradients to sort
the various diameter nanotubes, and was able to test their very different properties. This
spawned a whole new field as many labs adopted this technique to purify nanotubes. Mike
used the Piston Fractionator to achieve the resolution he needed:
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4.7 The band visualization system and manual fractionation

Particles larger than ribosomes in sufficient concentrations scatter visible light to such an
extent that they can be viewed with the unaided eye. The piston fractionator makes three significant
improvements in this area. First, the tube holder surrounds the tube in black to offer the best
background for viewing. Second, the holder is designed to permit the tube to be immersed in water
to eliminate light scattering on the surface of the tube. This feature greatly increases the sensitivity of
the light scattering bands. The third improvement is the elimination of the lens effect that the bottom
of the tube has on the illumination from below. The entire length of the tube is illuminated.
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The fractionator kit includes a small T-square to allow the user to mark the position of the
bands on a piece of tape placed alongside the gradient. The marks at the top and bottom of each
band guide the manual recovery of any number of bands from a tube. The piston tip is lowered to
the top line, the tubing is rinsed and dried with air, the piston is moved to the bottom line and the
sample still in the tubing is recovered with a short burst of air. Sample recovery is complete since the
piston displaces the entire band.

st

T4 phage band

4.8 First drop/Reset; synchronizing gradient profiles.

A close inspection of balanced tubes reveals some variation in the height of the meniscus. If
all gradients were fractionated from a fixed vertical spot, this variation would offset the resulting
profiles. To counter this effect, we eliminate any offset by lowering the piston into the tube
manually, slowing down as the piston approaches the meniscus and then proceeding on down until
the first drop appears at the end of the sample tubing. At this point, the display is reset to 0.00 mm
and fractionation proceeds, with all gradients reasonably well synchronized. There is still some
variation between profiles (+ 0.5 mm), and if needed, this can be eliminated by the introduction of a

sedimentation or density marker.

4,9 Fraction size

The question often arises as to what the most advantageous sample size is, given that the 10
micron resolution is obviously overkill. In our experience the smallest sample worth taking is 0.3
mm / fraction. Since the amount of protein, nucleic acid or dpm declines with the sample volume,
there is a point where these become limiting. A good rule of thumb from the HPLC folks is to
ensure that each peak has about 10 data points to describe it. practice will reveal the sample size that

gives that resolution.

Another factor to consider is the reason for doing the gradient. If the purpose is to survey
the entire gradient in X number of samples, measure the distance from the bottom of the piston tip at
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reset (see above) to the bottom of the cylindrical part of the tube and divide this distance by X. On

the other hand, most gradients have large areas of little or no interest. In this case, set up a multistep
run where a few large fractions are taken (and discarded) and fine fractionation begins where the

important particles are.
4.10 Sampling the bottom of the tube

A word on the inaccessible round bottom of the tube. Some users want to fractionate right
to the last drop in the tube but the piston is not able to penetrate into the round end. It may take
some convincing, but particles that have entered this round zone are not worth fractionating since
they have encountered the wall pinching in from the sides and are no longer representative of the
same forces that the rest of the gradient has experienced. There is also the danger of damaging the
piston tip seal as it is compressed in the round end.

4.11 U.V. Fractionation

Large numbers of users are interested in viewing the gradient profile by UV. The
fractionator accommodates this role effortlessly, since it is programmable to take the entire contents
in one large fraction at a single fixed speed. We have been recommending the BioRad EM-1 Econo
UV Monitor, with its flow cell attached to the moving piston head so that the tubing connection, with
its unavoidable smearing, is kept to an absolute minimum. The output from the EM-1 is an analog 1
V signal that we convert to digital with 1:106 resolution for importing into an Excel spreadsheet. This
way, no runs are lost because the strip chart was set wrong and the profile can be formatted for
publication. Here is a photo of the EM-1 attached to the fractionator’s moving head.

Incredibly, even polysomes are visible to the naked eye with the visible light scattering
system. The same gradient gave the profile shown to the right.

28



§

L

POLYSOME

29



4.12 The rinse/air valve system.

The piston fractionator offers something no other fractionator ever has: the ability to rinse
and dry the tubing between fractions from the point of gradient capture to then end of the tubing.
The result is even sharper resolution with little or no smearing of bands. The key here is to tailor the
automatic rinse protocol to match your needs.

DUCKBILL
RETAIMER

AR — RINSE
LINE | LINE
| SAMPLE
q LINE
‘f AIR
; DUCKBILL
il CHECK
% VALVE
wﬁf
VALVE
BODY
0_O 15 MM STAINLESS
BALL
VALVE 002 s CMNE O-
ASSEMBLY @ @S IHCONED

How the valve works: Liquid is forced up through the bottom O-ring, lifting the ball off the O-ring as the
piston moves down into the gradient . The liquid then passes out through the red SAMPLE line to the collector.
Between fractions, AIR is pumped down through the duckbill and into the ball chamber, forcing it onto the O-
ring and sealing off the gradient below. Air then passes out through the red sample line. RINSE is pumped
into the air’s duckbill chamber, down into the ball chamber and out the red sample line. Since water is not
compressible, the check valve for the rinse line is inside the main unit where it prevents back flow into the

rinse system.
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—.Section 5. Post-gradient sample manipulations

5.1 TCA/SDS-PAGE

Add 1/10 vol of 100% w /v TCA, ice the sample for 30 min, spin for 5 min, rinse with 10%
TCA, Acetone-Tris, dry and you have samples ready for SDS PAGE.

5.2 Native gels

native gels are a little trickier because the samples may need to be concentrated without
resorting to TCA. The best solution we have found is the Centricon-type centrifugal filter.

5.3 Scintillation counting

The most perfect profiles obtainable come from counting the whole sample with a small
volume rinse included with each fraction. Most scintillation cocktails can tolerate the rinse with no
quenching. Alternatively, you can fractionate and then sample the fractions with a pipetteman so
that you can analyze the contents of peak fractions by PAGE.

5.4 UV detection

Take undiluted fractions to the spectrophotometer for UV profiles when the need arises in the
absence of a flow cell.
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