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KUPNIi SMLOUVA

Smluvni strany

Masarykav onkologicky ustav

se sidlem Zluty kopec 7, 656 53 Brno

zastoupeny prof. MUDr. Markem Svobodou, Ph.D., feditelem

ICO: 00209805, DIC: CZ00209805

bankovni spojeni: Ceska narodni banka, &. 0.: 20001-87535621/0710
(dale jen ,kupuijici®)

a

Institute of Applied Biotechnologies a.s.

se sidlem Sluzeb 3056/4, 108 00 Praha 10-Strasnice

zastoupena RNDr. Petrem Kvapilem, pfedsedou pfedstavenstva

ICO: 27225712, DIC: CZ27225712

bankovni spojeni: Ceskoslovenska obchodni banka a.s., &. U.: 195092776/0300

spole€nost zapsana v obchodnim rejstfiku vedeném Méstskym soudem v Praze, spisova znacka B 9836

(dale jen ,prodavajici®)

uzaviraji nize uvedeného dne, mésice a roku, v souladu s § 2079 a nasl. zakona €. 89/2012 Sb., obCansky zakonik,
ve znéni pozdéjsich predpisl (dale jen ,obansky zakonik®), v navaznosti na zadavaci fizeni k vefejné zakazce s nazvem
»lzolator nukleovych kyselin pro OPATOL [2023]“ (evidencCni Cislo vefejné zakazky: 22023-048225) (dale jen ,vefejna
zakazka"®) tuto kupni smlouvu (dale jen ,smlouva®).
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Predmét smlouvy

Prodavajici se zavazuje dodat kupujicimu spotfebni material dle specifikace a v mnozstvi uvedeném v pfiloze ¢. 1
smlouvy (dale jen ,zbozi®).

Kupujici se zavazuje fadné a v€as dodané zbozi pfevzit a zaplatit za néj cenu dle smlouvy.

Mnozstvi zbozi je ur€eno pfiblizné. Ke stanoveni pfesného mnozstvi je opravnén kupujici, pfi€emz je opravnén
odebrat zbozi v mnozstvi az o 50 % vys$$im a az o 70 % nizSim.

Kvalita zbozi

Prodavajici se zavazuje dodavat vyhradné zbozi, které splhuje veskeré technické, hygienické, veterinarni,
bezpecnostni a dalsi standardy dle predpist platnych v EU a odpovida pozadavkum stanovenym pravnimi predpisy
v Ceské republice, harmonizovanymi €eskymi technickymi normami a ostatnimi CSN a EN, které se vztahuji
k pfedmétu plnéni, zejména, Ze splfiuji podminky dle zdkona €. 22/1997 Sb., o technickych poZadavcich na vyrobky,
ve znéni pozdéjSich predpisli a zakona ¢&. 268/2014 Sb., o zdravotnickych prostfedcich, ve znéni pozdéjSich
predpisu.

Jakost, Uprava baleni a znaceni zbozi musi odpovidat pfislusnym platnym pravnim pfedpisum a technickym normam.
ZbozZi musi byt oznaeno 3arzi na vnéjSim i vnitfnim obalu. ZboZi s dobou pouzitelnosti (exspiracni dobou) musi byt
opatfeno také udajem o exspiraci.

V pfipadé, Ze je vramci jedné dodavky dodano zbozi rlznych Sarzi, je prodavajici povinen uvadét na dodacich
listech pocty kusll zbozZi s kazdou Sarzi samostatné.

ExspiraCni doba dodavaného zbozi nesmi byt pfi dodani kratSi nez 3 mésice (nedohodnou-li se smluvni strany
v nékterych pfipadech jinak).

Zaru¢ni doba k dodavanému zbozi se sjednava v délce do konce exspiracni doby.

Poskytnuta zaruka za jakost znamena, Ze zboZi bude po dobu zaruky za jakost v souladu s pravnimi pfedpisy a se
smlouvou.

Zpusob, doba a misto dodani

Zbozi bude dodano formou prabéznych dil€ich plnéni. Mnozstvi zbozi a dobu dodani dil¢iho pInéni stanovuje kupujici
vyzvou k diléimu pInéni (dale jen ,vyzva®), pfi€emz posledni vyzvu musi prodavajicimu dorudit tak, aby posledni dil&i
plnéni mohlo byt realizovano do 8 let od nabyti U¢innosti smlouvy. K vyzvam zaslanym pozdéji se nepfihlizi.
Kupujici je opravnén zaslat vyzvu na niZe uvedené kontaktni udaje:

E-mailova adresa
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Postovni adresa |

Kupujici je opravnén zaslat vyzvu prodavajicimu kdykoliv. V pfipadé, Ze je vyzva prodavajicimu doru€ena mimo
pracovni dny od 8.00 do 15.00 h, povazuje se za okamzik doru€eni 8.00 h nejbliz§iho pracovniho dne (po doruceni
vyzvy).

Minimalni (finan¢ni) objem jednotlivych dil€ich pIlnéni neni stanoven.

Prodavajici se zavazuje zbozi dodavané v ramci dil¢iho pIlnéni dodat do 15 pracovnich dni (pokud kupujici ve vyzvé

neuvede dobu dels$i) od okamziku, kdy byla vyzva prodavajicimu dorucena.

Predani a prevzeti zbozi v misté dodani |ze provést v pracovnich dnech od 7.00 h do 15.00 h.

Mistem dodani zboZi je Ustavni Iékarna kupujiciho ve Svejdové pavilonu na adrese sidla kupujiciho.

PFi pfedani a pfevzeti zbozi obdrzi kupujici dodaci list, ktery potvrdi. Prodavajici je povinen pfedat fakturu kupujicimu

bud pfi pfedani a prevzeti zbozi spole€né s dodacim listem, nebo ji zasle v elektronické podobé na adresu

nejpozdéji v den pfedani a pfevzeti zbozi.

K prevzeti zboZi a potvrzeni dodaciho listu v misté¢ dodani zboZi jsou opravnéni pracovnici Ustavni lékarny

kupujiciho.

Kupujici je opravnén odmitnout pfevzeti zbozi zejména v nasledujicich pfipadech:

a) prodavajici (resp. jim povéfeny prepravce) pfi dodavani zbozi v misté dodani nepfeda kupujicimu dodaci list
obsahujici minimalné ¢&islo vyzvy a datum jejiho odeslani, mnozstvi zbozi s uvedenim druht zbozi a ceny
za mnozstevni jednotku, exspiracni dobu a $arzi dodavaného zbozi;

b) mnozstvi zbozi uvedené na dodacim listé neodpovida mnozstvi skuteéné dodavaného zbozi;

c) neodpovida-li kvalita dodavky (teplota uchovavanych reagencii, jakost obalového souboru atp.) poZadavkim
pro transport dle doporuc¢eni vyrobce.

Naklady na pfipadny odvoz zbozi (v€etné balného), které kupujici v souladu se smlouvou nepfevzal, nese

prodavajici.

Kupujici je opravnén prevzit i takové zbozi, ktera vykazuje vady, které nebrani jeho Fadnému uzivani. Tyto vady se

vyznaci v protokolu pfi pfejimacim fizeni. Prodavajici je povinen tyto vady bezodkladné odstranit.

Piechod vlastnického prava a nebezpeci Skody

Kupujici nabyvé vlastnické pravo ke zboZi okamZikem jeho pfevzeti od prodavajiciho.
Nebezpecéi Skody na zbozi pfechazi na kupujiciho okamzikem pFevzeti zbozi od prodavajiciho.

Dalsi prava a povinnosti smluvnich stran

Smluvni strany prohladuji, Ze splfuji naleZitosti vyzadované pravnimi pfedpisy pro nakladani se zbozZzim, a déle
prohlasuji, Ze se tyto pravni pfedpisy zavazuji v souvislosti s plnénim smlouvy dodrZovat. Prodavajici se zavazuje
kupujicimu tyto skute&nosti na vyzvu kupujiciho prokazat.

Prodavajici se zavazuje dodavat pouze zboZi spliiujici pozadavky stanovené pro zboZi tohoto druhu v Ceské
republice v€etné pozadavkl na nakladani s takovym zbozim.

Prodavajici neni opravnén postoupit jakoukoli pohledavku ze smlouvy na tfeti osobu bez pfedchoziho pisemného
souhlasu kupuijiciho.

Kupni cena a platebni podminky

Kupni cenou se rozumi cena 1 jednotky zbozi uvedena v pfiloze €. 1 smlouvy v K¢ bez DPH (dale jen ,kupni cena®).
Kupni cena zahrnuje veskeré naklady kupujiciho na pofizeni zbozi (pfirazky distributor(, celni poplatky, dopravné,
balné, apod.). Smluvni strany se dohodly, Ze kupni cena je cenou nepfekro€itelnou, zaroven, ze je prodavajici
opravnén snizit kupni cenu i jednostranné, a to na zakladé pisemného oznameni doru¢eného kupujicimu.

DPH bude dopocitana a spolu s kupni cenou uhrazena ve vysi dle pravnich pfedpisu ucinnych ke dni uskute¢néni
zdanitelného pInéni.

Kupni cena za zbozi dodané v ramci dil¢iho pInéni je splatna do 30 kalendafnich dnd ode dne doruceni faktury
(s nélezitostmi danového dokladu) kupujicimu.

V pfipadé, ze faktura nebude obsahovat nalezitosti dle platnych pravnich pfedpist, popf. bude obsahovat jiné chyby
¢i nedostatky, je kupujici opravnén v dobé splatnosti takovou fakturu vratit, pfi€emz nova doba splatnosti po€ina
béZet dnem doru&eni opravené faktury kupujicimu. Za den Uhrady se povaZzuje den odeslani celé fakturované ¢astky
z uctu kupujiciho na ucéet prodavajiciho.

Veskeré platby mezi smluvnimi stranami se uskute€fiuji prostfednictvim bankovniho spojeni uvedeného v zahlavi
smlouvy.
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Bude-li k datu uskute¢néni zdanitelného pInéni nebo k datu poskytnuti Uplaty za takové plnéni prodavajici
nespolehlivym platcem ve smyslu § 106a zakona €. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni pozdéjsich
predpisu (dale jen ,ZoDPH®), nebo bude-li na dafiovém dokladu uveden bankovni U¢et nezvefejnény v souladu
s § 109 odst. 2 pism. c) ZoDPH, je kupujici opravnén postupovat dle § 109a ZoDPH, tj. uhradit ¢ast kupni ceny
odpovidajici vysi vypoctené dané z pfidané hodnoty pfimo na bankovni U&et pfisluSného spravce dané (jako uhradu
dané za poskytovatele zdanitelného plnéni z takového zdanitelného pInéni), pfiemz se timto povazuje dana ¢ast
kupni ceny za uhrazenou.

Prodavajici je kazdoro¢né (pocinaje rokem 2025) opravnén zvysit kupni cenu s ucinnosti od 1. dubna dotéeného
kalendarniho roku, nikoliv vdak dfive, nez ode dne doruceni pisemného oznameni o zvySeni kupni ceny kupujicimu,
o pirtistek priimérného roéniho indexu spotfebitelskych cen (dale jen ,mira inflace®) vyhlageny Ceskym statistickym
Ufadem za predchazejici kalendarni rok, vzdy vSak nejvySe o 5 %. V pfipadé zaporné miry inflace se kupni cena
nesnizuje. Oznameni musi obsahovat miru inflace, aktualizovany cenik (ve struktufe dle pfilohy €. 1 smlouvy)
a podrobnosti vypoctu zvySeni kupni ceny.

Reklamace vadného zbozi

Vady zbozi projevujici se tim, Zze zbozi neodpovida smluvené kvalité a projevi se v dobé pouzitelnosti (exspirace), je

kupujici opravnén uplatnit u prodavajiciho nejpozdéji posledni den exspiracni doby.

Kupujici je v pfipadé vady zbozi povinen tuto vadu nahlasit (reklamovat) prodavajicimu telefonicky

na nebo e-mailem na | 2du nahlagenou telefonicky kupujici potvrdi nahlagenim

vady e-mailem. Reklamace musi obsahovat stru¢ny popis toho, jak se vada projevuje.

V pfipadé uplatnéni zaruky za jakost muze kupuijici:

a) pozadovat bezplatné dodani nového bezvadného zbozi,

b) pozZadovat poskytnuti slevy z kupni ceny, nebo

c) odstoupit od smlouvy v pfipadé, Ze se jedna o opakujici se vady stejného druhu nebo pokud kupujici v souladu
se smlouvou pozadoval nové bezvadné zbozi a toto mu nebylo dodano ani ve Ihité do 60 dnli ode dne uplatnéni
tohoto pozadavku.

V pfipadé uplatnéni naroku na dodani nového bezplatného zboZi je prodavajici povinen zbozi dodat nejpozdéji

ve |h(té do 5 pracovnich dnl pocitanych ode dne reklamace zbozi kupujicim.

Smluvni sankce

V pfipadé prodleni kupujiciho s platbou kupni ceny je prodavajici opravnén po kupujicim zadat uhrazeni uroku
z prodleni ve vysi dle nafizeni vlady €. 351/2013 Sb., kterym se ur€uje vySe urokl z prodleni a nakladu spojenych
s uplatnénim pohledavky, uruje odmeéna likvidatora, likvidaéniho spravce a c&lena organu pravnické osoby
jmenovaného soudem a upravuji nékteré otazky Obchodniho véstniku a vefejnych rejstfik( pravnickych a fyzickych
osob.

V pfipadé prodleni prodavajiciho s dodanim zboZi se prodavajici zavazuje uhradit kupujicimu smluvni pokutu ve vySi
500 K& za kazdy zapoc&aty den prodleni.

V pfipadé prodleni prodavajiciho s vyfizenim reklamace se prodavajici zavazuje uhradit kupujicimu smluvni pokutu
ve vy8i 500 K& za kazdy zapoc&aty den prodleni.

Prodavajici se zavazuje uhradit smluvni pokutu kupujicimu ve lhaté do 10 dnl ode dne doruceni vyzvy k jejimu
zaplaceni.

Zaplacenim smluvni pokuty neni dotéeno pravo kupujiciho na ndhradu Skody v pIné vysi.

Platnost a u¢innost smlouvy, zmény smlouvy, ukonéeni smlouvy

Smlouva nabyva platnosti dnem podpisu obéma smluvnimi stranami a ucinnosti uvefejnénim v Registru smluv
(smlouvy.gov.cz).

PInéni pfedmétu smlouvy pfed U&innosti smlouvy se povazuje za pInéni podle smlouvy a prava a povinnosti z néj
vzniklé se Fidi smlouvou.

Smlouvu Ize zménit vyhradné dohodou smluvnich stran v pisemné formé podepsanou obéma smluvnimi stranami,
prednostné prostfednictvim vzestupné Cislovanych dodatkl. Vyjimkou je zména adresy sidla a kontaktnich udaju,
v takovém pfipadé postacuje oznameni dotéené smluvni strany doru¢ené v pisemné formé druhé smluvni strang,
v pfipadé zmény adresy sidla spolu s doklady prokazujicimi oznamovanou zménu; ke zméné smlouvy dochazi dnem
doru€eni oznameni druhé smluvni strané.

Prodavajici je opravnén prevést svoje prava a povinnosti ze smlouvy vyplyvajici na jinou osobu pouze s pisemnym
souhlasem kupuijiciho.
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Smluvni strany se nad ramec § 576 obcanského zakoniku pro pfipad neplatnosti nékterého z ustanoveni smlouvy
Ci celé smlouvy zavazuji, Ze si poskytnou potfebnou souc€innost k uzavieni dohody, kterou by dotéené ustanoveni,
pripadné celou smlouvu, nahradily tak, aby obsah a ucel smlouvy zlstal v nejvy$$i mozné mife zachovan.

Kazda ze smluvnich stran je opravnéna od smlouvy odstoupit v pfipadé podstatného poruseni smlouvy druhou
smluvni stranou. Na strané kupujiciho se za podstatné poruseni smlouvy povazuje jeho prodleni s Uhradou kupni
ceny presahujici 60 dnl. Odstoupenim od smlouvy se smlouva rozvazuje dnem doruceni pisemného odstoupeni
druhé smluvni strané.

Kazda ze smluvnich stran je opravnéna smlouvu vypovédét pisemnou vypovédi i bez udani duavodl, a to i jen
ve vztahu k jednomu ¢&i vice typl zbozi uvedenému v pfiloze €. 1 smlouvy.

Smlouva je v takovém pfipadé ukoncena poslednim dnem 6 mésice nasledujiciho po mésici, ve kterém je pisemna
vypovéd doruena druhé smluvni strané, v pfipadé prodavajiciho viak nejdfive uplynutim 4 let od nabyti ucinnosti
smlouvy.

Kupujici v takovém pfipadé neni povinen odebrat zboZi ve sjednaném mnozstvi a sou¢asné mu zanika narok
na dodani zbozi, ke kterému prodavajiciho do konce uginnosti smlouvy nevyzval. Prava smluvnich stran na uplatnéni
narokd na smluvni sankce a na nahradu skody tim zUstavaji nedotéena.

Zaveérecna ustanoveni

Smlouva je vyhotovena ve dvou stejnopisech, pficemz kazda smluvni strana obdrzi jeden stejnopis v pfipadé,
Ze bude podepsana v listinné podobé. Pokud je smlouva podepisovana elektronicky, je vyhotovena v jednom
stejnopise podepsaném elektronicky ob&éma smluvnimi stranami.

V otazkach vyslovné neupravenych smlouvou se zavazky smluvnich stran fidi ustanovenimi pfislusnych pravnich
predpisu, zejména § 2079 a nasl. obcanského zakoniku upravujicimi kupni smlouvu.

Smluvni strany souhlasi se zvefejnénim smlouvy v Uplném znéni, stejné jako s uvefejnénim dplného znéni
pfipadnych dohod (dodatku), kterymi se smlouva doplfiuje, méni, nahrazuje nebo rusi, a to zejména prostfednictvim
Registru smluv (smlouvy.gov.cz) v souladu se zakonem ¢&. 340/2015 Sb., o registru smluv, ve znéni pozdéjSich
predpisu. Vyjimku tvofi osobni Udaje, vlastnoru¢ni podpisy a razitka smluvnich stran. Prokazal-li prodavajici pred
uzavienim smlouvy kupujicimu, Zze jednotkové ceny zbozi, pfipadné mnozstvi zbozi, maji objektivhé povahu
obchodniho tajemstvi, zvefejni se smlouva bez téchto udaju. Kupujici se do 14 dnd od uzavieni smlouvy zavazuje
smlouvu uvefejnit, prodavajici se zavazuje v rozmezi 15.—-30. dne ode dne uzavieni smlouvy uvefejnéni smlouvy
v registru smluv ovéfit a v pfipadé, Ze smlouva v registru smluv nebude uvefejnéna, ji sam uvefejnit; obdobné se
postupuje v pfipadé dodatk( ke smlouvé.

Prodavajici si je védom toho, Ze v souladu s § 2 pism. e) zakona &. 320/2001 Sb., o finan&ni kontrole ve vefejné
sprave, ve znéni pozdéjSich predpisU, je osobou povinnou spoluplsobit pfi vykonu finanéni kontroly. Prodavajici se
zavazuje poskytnout kontrolnim organim pfi provadéni kontroly maximalni soucinnost. Prodavajici je zarover
povinen zavazat své poddodavatele, aby tito spolupUsobili pfi provadéni kontroly a poskytovali kontrolnim organim
pfi provadéni kontroly maximalni souéinnost.

Prodavajici se zavazuje zajistit dodrzovani pracovnépravnich pfedpisu, zejména zakona €. 262/2006 Sb., zakonik
prace, ve znéni pozdéjSich pfedpisu (se zvlastnim zfetelem na regulaci odménovani, pracovni doby, doby odpocinku
mezi sménami, atp.), zakona €. 435/2004 Sb., 0 zaméstnanosti, ve znéni pozdéjSich predpist (se zvlastnim zfetelem
na regulaci zaméstnavani cizinct), a to vici véem osobam, které se na pInéni zakazky podileji a bez ohledu na to,
zda jsou prace na pfedmétu pInéni provadény bezprostfedné prodavajicim &i jeho poddodavateli. NedodrZeni tohoto
zavazku je podstatnym porusenim smlouvy.

Smluvni strany se v souladu s § 89a zakona €. 99/1963 Sb., ob&ansky soudni fad, ve znéni pozdéjSich predpisu,
dohodly, Ze mistné pfislusnym soudem je Méstsky soud v Brn&. Smluvni strany déale sjednavaji, Ze smlouva
a veskeré naroky nebo spory vzniklé na jejim zakladé nebo v souvislosti s ni (véetné mimosmluvnich spor( a naroku)
se budou Fidit eskym pravem a budou vykladany v souladu s pravnimi predpisy Ceské republiky.

Pokud jakékoliv ustanoveni smlouvy netvofici jeji podstatnou nalezitost je nebo se stane neplatnym nebo
nevymahatelnym jako celek nebo jeho &ast, je plné oddéliteinym od ostatnich ustanoveni smlouvy a takova
neplatnost nebo nevymahatelnost nebude mit Zzadny vliv na platnost a vymahatelnost jakychkoliv ostatnich
ustanoveni ze smlouvy, strany se zavazuji v ramci smlouvy nahradit prostfednictvim dodatku ke smlouvé toto
neplatné nebo nevymahatelné oddélené ustanoveni takovym novym plathym a vymahatelnym ustanovenim, jehoz
predmét bude v nejvy$Si mozné mife odpovidat predmétu pavodniho oddéleného ustanoveni. Pokud vSak jakékoliv
ustanoveni smlouvy tvofici jeji podstatnou naleZitost je nebo se stane neplatnym nebo nevymahatelnym jako celek
nebo jeho &ast, strany nahradi neplatné nebo nevymahatelné ustanoveni v ramci nové smlouvy takovym novym
platnym a vymahatelnym ustanovenim, jehoz pfedmét bude v nejvyssi mozné mife odpovidat predmétu ptvodniho
ustanoveni obsazenému ve smlouvé.
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11.8. Soucasti smlouvy je jeji pFiloha €. 1 — Specifikace a cenik zbozi.
11.9. Smluvni strany prohlasuiji, Ze si smlouvu pred jejim podpisem precetly a Ze s jejim obsahem souhlasi, na dikaz vyse
uvedeného pfipojuji své podpisy.

11-01-2024 VPrazedne 5 1.2024

V Brné dne

za kupujiciho: za prodavajiciho:
prof. MUDr. Marek Svoboda, Ph.D. RNDr. Petr Kvapil
feditel Masarykova onkologického Ustavu pfedseda predstavenstva
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Pfiloha ¢&. 1

SPECIFIKACE A CENIK ZBOZi

SPOTREBNI MATERIAL

Pocet

Pocet

l$onkretn| izolaci | . Cen_a za Cena celkem izolaci Cena kit (KE | Mnozstvi Rl
pozadavky na .\ | jednu izolaci Y c o (ANO/

L .. | (vzorku) (K€ bez DPH) | (vzorku) bez DPH) kit

spotrebni material (vzorek) . NE)

za 8 let na 1 kit

Kit pro izolaci DNA

lonic G2 FFPE to

DNA Kit (90164) 2304,00] 310,40 K¢ 715 161,60 K& | 48,00 14 899,20 K& 48,00 ANO

Kit pro izolaci RNA

lonic G2 FFPE to

RNA Kit (90167) 2304,00] 310,40 K& 715 161,60 KE| 48,00 14 899,20 K& 48,00 | ANO

Kit pro kompletni

izolaci DNA i RNA

lonic G2 FFPE

Complete Kit

(90170) 2304,00| 560,40 K& 1291 161,60 KE| 48,00 26 899,20 K& 48,00 ANO

Priloha 1a - lonic G2 FFPE to Pure DNA Protocol (pdf)
Priloha 1b - lonic G2 FFPE to Pure RNA Protocol (pdf)
Priloha 1c - lonic G2 FFPE Complete Protocol (pdf)
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Legal Notice

For Research Use Only. Not for use in diagnostic procedures.

This material is protected by United States Copyright Law and International Treaties. Unauthorized use of this
material is prohibited. No part of the publication may be copied, reproduced, distributed, translated, reverse-
engineered or transmitted in any form or by any media, or by any means, whether now known or unknown,
without the express prior permission in writing from Bionano Genomics, Inc. Copying, under the law, includes
translating into another language or format. The technical data contained herein is intended for ultimate
destinations permitted by U.S. law. Diversion contrary to U. S. law prohibited. This publication represents the
latest information available at the time of release. Due to continuous efforts to improve the product, technical
changes may occur that are not reflected in this document. Bionano Genomics, Inc. reserves the right to make
changes to specifications and other information contained in this publication at any time and without prior notice.
Please contact Bionano Genomics, Inc. Customer Support for the latest information.

BIONANO GENOMICS, INC. DISCLAIMS ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. TO THE FULLEST EXTENT ALLOWED BY LAW, IN NO EVENT SHALL
BIONANO GENOMICS, INC. BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY
STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING
BUT NOT LIMITED TO THE USE THEREOF, WHETHER OR NOT FORESEEABLE AND WHETHER OR NOT
BIONANO GENOMICS, INC. IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Patents
Products of Bionano Genomics® may be covered by one or more U.S. or foreign patents.
Trademarks

The Bionano logo and names of Bionano products or services are registered trademarks or trademarks owned by
Bionano Genomics, Inc. (“Bionano”) in the United States and certain other countries.

Bionano™, Bionano Genomics®, Saphyr®, Saphyr Chip®, Bionano Access™, VIA™ software, and Bionano
EnFocus™ are trademarks of Bionano Genomics, Inc. All other trademarks are the sole property of their
respective owners.

No license to use any trademarks of Bionano is given or implied. Users are not permitted to use

these trademarks without the prior written consent of Bionano. The use of these trademarks or any other
materials, except as permitted herein, is expressly prohibited and may be in violation of federal or other applicable
laws.

© Copyright 2023 Bionano Genomics, Inc. All rights reserved.
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Revision History

A Initial release.
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Safety Recommendations

For all procedures in this document, the use of appropriate personal protective equipment (PPE) is strongly
recommended.
- Disposable gloves should always be worn when handling samples, reagents, fluidic chips, and any other
materials that may encounter samples.

e Gloves should be changed immediately after any contact with the sample.

Inappropriate use of an lonic® Purification System may cause personal injury or irreparable damage to the
instrument.
e Only trained personnel should operate the lonic system following published methods.

« All operators should review and be familiar with the lonic Purification System User Guide.
+ Only Bionano qualified service engineers should service the lonic system.

Damage to the lonic system caused by inappropriate use, neglect to perform required maintenance, or performing
inappropriate maintenance may void warranty or require services not covered by standard service contract terms.
« Do not move the instrument while it is in operation.

* Do not unplug the instrument while it is in operation.

« Do not spill liquids on any area of the instrument.

« Do not use with flammable materials or in the presence of toxic fumes.
« Do not use excessive force to open or close the system cover.

« Use only with lonic Fluidic Chips and associated kits and protocols.

Laboratory supervisors and/or facility managers must take the necessary precautions to ensure a safe workplace
and appropriate training of personnel.
» All laboratory activities should be in accordance with all national, state, and local health and safety
regulations.

« Follow all applicable SDS (or MSDS) recommendations for proper handling and disposal of chemicals and
reagents.

- Follow all safety guidelines for use of personal protective equipment, laboratory devices, and labware
established for the laboratory where the instrument is used.

CG-00036 Rev A lonic G2 FFPE to DNA Kit Protocol
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Kit Contents

Table 1: Contents provided in the lonic® FFPE to DNA Kit

-20°C Reagents Box Lysis Buffer 1 Lysis Buffer 1 1.35 mL
-20°C Reagents Box RNase RNase A Reagent 120 pL
-20°C Reagents Box Proteinase K Proteinase K Reagent 810 pL
-20°C Reagents Box Sample Buffer Blank Sample Buffer 1.6 mL
RT Reagents Box Lysis Buffer 2 Lysis Buffer 2 3.8mL
RT Reagents Box 1 - Extraction Buffer Extraction Buffer 12 mL
RT Reagents Box 2 - Anodic Buffer Anodic Buffer 12 mL
RT Reagents Box 3 - Separation Buffer Separation Buffer 18 mL
RT Reagents Box 4 - Neutralization Buffer Neutralization Buffer 12 mL
RT Reagents Box 5 - Cathodic Buffer Cathodic Buffer 12 mL
RT Reagents Box Mineral Oil Mineral Oil 15 mL
Fluidic Chip Set Box lonic Fluidic Chip Fluidic Chips N/A

Table 2: Reagents provided by the user.

FFPE sections or scrolls

v
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Table 3: Equipment provided by the user.

Razors/scalpels (if using slides) v
12-column reservoir (Agilent 204365-100) v
P200 multichannel pipette v
P200 single channel pipette v v
P20 single channel pipette v
Microcentrifuge v
Programmable ThermoMixer v
Vortex mixer (adjustable speed) v v

Table 4: Labware provided by the user.

DNA LoBind Tube, 1.5 mL v v
(Eppendorf 22431021)

Optional: DNA LoBind Tube, 2.0 mL v
(Eppendorf 22431048)

Optional: DNA LoBind Plate, 96-well v
(Eppendorf 951032000)
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Protocol at a Glance

Lysate Preparation

1. Centrifuge FFPE tissue sample tubes for 2 minutes.

2. Add 300 pL of mineral oil.

3. Add 165 pL of Lysis Mix 1.

4. Incubate samples on ThermoMixer:
65°C for 5 mins at 1000 rpm
56°C for 1 hour at 1000 rpm
70°C for 8 hours at 1000 rpm
Hold at 8°C

5. Centrifuge lysate tubes for 5 minutes.

6. Transfer 155 pL of lysate.

7. Add 65 pL of Lysis Mix 2.

DNA Purification

B 1. Prepare Purification Buffer Reservoir.

2. Place lonic Fluidic Chip onto instrument.

“ 3. Load Purification Buffers and prime lonic Fluidic Chip.

“ 4. Add 200 pL of each lysate to the chip.

5.  Start purification run (~70 minutes).

B 6. Collect ~50 pL of each extract.

CG-00036 Rev A lonic G2 FFPE to DNA Kit Protocol
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Sample Requirements

This protocol is intended for the extraction and purification of DNA from up to eight Formalin-Fixed Paraffin-
Embedded (FFPE) tissue samples in parallel and is optimized to recover the maximum amount of DNA from a
minimal amount of tissue. Bionano recommends a single 10 um section of FFPE tissue (scroll or slide-mounted)
with an area of 50—300 mm?Z for most downstream applications. For this protocol, a 10 um section of FFPE tissue
with dimensions of 1 inch x 1 inch (25.4 mm x 25.4 mm) and a mass of < 12 mg is typical.

The optimal amount of starting material will be informed by the FFPE tissue thickness, cross-sectional area, and
cellularity. If a 10 ym section yields <1 pg of DNA with traditional kits (bead- or column-based), increasing the
input FFPE tissue amount for DNA purification on the lonic Purification System is acceptable. In such cases, this
protocol can accommodate FFPE tissue sections totaling 30 um in thickness (e.g., 3 x 10 ym or 6 x 5 um). Care
must be taken to avoid overloading since adding too much input FFPE tissue can lead to lower than expected
DNA recovery (see Figure 1). A small pilot study is helpful in defining optimal input conditions as some FFPE
tissue samples present challenges to extraction and purification requiring optimization beyond the standard
protocol. Contact support@bionano.com for guidance on processing samples that do not meet the above
requirements.

Figure 1. Impact of overloading
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Lysis Procedure

Preparation of Lysates

1.
2.

10.

11.

12.

Transfer each FFPE tissue section into a 1.5 mL LoBind Eppendorf tube.

Centrifuge tubes containing FFPE tissue sections at maximum speed (>10,000x g) for 2 minutes to move
tissue to the bottom of the tube. Hold at room temperature.

Place one tube of Lysis Buffer 1 on the ThermoMixer and incubate at 56°C for 10 minutes at 1000 rpm. If a
precipitate is present after incubation, place tube back on ThermoMixer until buffer is clear.

Vortex the Lysis Buffer 1 tube for 3 seconds, pulse spin and immediately proceed to the next step. Hold at
room temperature.

Remove Proteinase K from the freezer, flick three times and pulse spin. Hold on ice.

To prepare Lysis Mix 1, add 135 L of Proteinase K directly to the Lysis Buffer 1 tube. Vortex for 3 seconds,
and pulse spin. Hold at room temperature.

Add 300 yL of mineral oil to each sample tube from Step 2.
Using a P200 pipette, add 165 pL of prepared Lysis Mix 1 to each sample tube.

NOTE: If a precipitate is present in Lysis Mix 1, heat at 56°C until the solution is clear before adding to tubes.
Do not vortex sample tube containing mineral oil and Lysis Mix 1.

Place sample tubes into a ThermoMixer and incubate using a program with the following steps:

* Incubate at 65°C for 5 minutes at 1000 rpm.
* Incubate at 56°C for 1 hour at 1000 rpm.

* Incubate at 70°C for 8 hours at 1000 rpm.

* Hold at 8°C.

After the program completes, remove tubes from the ThermoMixer and hold on the benchtop for 5 minutes.
Set ThermoMixer to 20°C in preparation of the RNase treatment below.

NOTE: If upper mineral oil layer is solidified after incubation in Step 10, place at 20°C or higher until mineral
oil is no longer solid.

Centrifuge tubes at maximum speed (>10,000x g) for 5 minutes.
NOTE: The mixture will separate into two phases with the nucleic acid-containing lysate in the lower phase.

Using a P200 pipette with the tip touching the bottom of the tube, slowly aspirate and transfer 155 uL of lysate
from the lower phase of each tube into new microtubes avoiding any pelleted material that may be present.
Hold lysate tubes on ice.

NOTE: A minimal amount (~5-10 pL) of mineral oil may be aspirated during transfer of the lysate but will not
impact the purification process. To preserve DNA integrity, proceed immediately to the next step.

Alternatively, store lysate tubes at -20°C for up to seven days. Frozen lysates should be thawed on ice prior to
proceeding to RNase treatment.
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RNase Treatment

1. Remove RNase from the freezer, flick three times and pulse spin. Hold on ice.

2. To prepare Lysis Mix 2, combine 630 pL of Lysis Buffer 2 and 20 pL of RNase in a 1.5 mL tube. Invert Lysis
Mix 2 ten times to mix and pulse spin. Hold on ice.

3. Add 65 pL of Lysis Mix 2 to each lysate tube from Step 12 of the Preparation of Lysates section above while
on ice.

4. Invert lysate tubes ten times, pulse spin and incubate on a ThermoMixer at 20°C for 10 minutes at 300 rpm.

5. Vortex lysate tubes for 10 full seconds and pulse spin. Hold on ice for at least 5 minutes and proceed directly
to Purification.

CG-00036 Rev A lonic G2 FFPE to DNA Kit Protocol
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Purification

Prepare Buffer Reservoir

1. Label a 12-channel reservoir as shown in Figure 2 skipping every other column to prevent purification buffer
cross-contamination.

Figure 2. Reservoir column labels

2. Add purification buffers to each column according to Table 5.

Table 5. Reservoir buffers and volumes

1 1 - Extraction Buffer 2.0mL
2 2 - Anodic Buffer 2.0mL
3 3 - Separation Buffer 3.0mL
4 4 - Neutralization Buffer 2.0mL
5 5 - Cathodic Buffer 2.0mL

Setup lonic Purification Run

From the lonic Purification System start screen, press Start then select a User profile for the run.
Press the G2 FFPE to DNA button. The instrument cover will open.

When prompted, remove a fluidic chip from its packaging, handle it only by the side skirting, and place it on
the instrument stage with the barcode on the right as shown in Figure 3. Gently apply pressure to all four
corners of the fluidic chip simultaneously to confirm that the chip is fully seated on the stage. Press the Arrow
on the right side of the screen to continue.

NOTE: Remove fluidic chip from its packaging and place chip directly on the instrument stage to minimize
accumulation of static electricity. Avoid contact with the top and bottom surfaces of the fluidics chip.

CG-00036 Rev A lonic G2 FFPE to DNA Kit Protocol
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Figure 3. Proper handling and placement orientation of an lonic fluidic chip.

4. Enter Run Name, Chip ID, and Reagent Lot and press the Arrow on the right side of the screen to continue.
NOTES:

e Chip ID is located on the label on the top surface of the lonic fluidic chip. Include both the P/N and L/N for
the chip:

* Reagent Lot number is located on the G2 FFPE to DNA Kit room temperature box label.

« Barcodes can be scanned into the software using a handheld barcode reader connected to the instrument
USB port.

5. Using a P200 multichannel pipette and the proper pipetting technique shown in Figure 4, add the appropriate
volume of each purification buffer as shown on the screen (also see Figure 5), working left to right (1 to 5), to
the fluidic chip.

NOTE: Do not remove the plastic film from the sample wells at this point as the fluidic chip will not prime
correctly without these wells being covered.

Figure 4. Proper (left) and improper (right) pipetting techniques for fluidic chip buffer wells.
NOTE: Correct technique is important to ensure the buffers prime correctly into the fluidic chip.

« Visually inspect tips to ensure each contains the same volume prior to adding to the fluidic chip.
* Rest pipette tips on the top right of the wells and dispense against the left wall no more than halfway into
the well with the pipette at an angle of ~45° relative to the chip surface.

« Smoothly dispense at a steady speed to the first stop only then remove tips from the well by dragging the
tips against the top right wall of the wells.

CG-00036 Rev A lonic G2 FFPE to DNA Kit Protocol
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e Always avoid contact with the bottom of the wells when dispensing.
e Change tips after each dispense.

Figure 5. G2 FFPE To DNA purification buffer dispense volumes.

NOTE: The Separation Buffer should be added using two pipette transfers with fresh tips for each transfer.

6. After loading purification buffers press the Arrow on the right side of the screen to continue. The instrument
cover will close and the fluidic chip will prime.

NOTE: Priming takes approximately 4 minutes.
IMPORTANT: Samples should be loaded within 10 minutes of priming completion.
During fluidic chip priming, vortex lysates for 5 seconds and pulse spin for 10 seconds. Hold on ice.

8. When priming is complete press the Arrow on the right side of the screen to continue. Press OK to confirm
samples have been vortexed. The instrument cover will open.

9. Enter sample naming information (See lonic User Manual for additional information on sample naming
options) and press the Arrow on the right side of the screen to continue. Confirm run information is correct
and press the Arrow on the right side of the screen to continue.

10. While firmly holding the chip by the side skirt, carefully remove the plastic film from the sample wells using the
pull tab and press OK to continue (Figure 6).
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Figure 6. Remove the plastic film from the sample wells.

11. Using a P200 pipette and keeping the tip in contact with the bottom of the tube, slowly aspirate and transfer
200 pL of lysate to each sample well.

NOTE: Insert tip no more than halfway into the well at the position noted in Figure 7 and smoothly dispense
at a steady speed to the first stop only.

Figure 7. Proper Sample Well lysate loading positioning.

12. Press Begin Run. The instrument cover will close and the purification process will begin.

NOTE: The G2 FFPE to DNA purification run will proceed for approximately 70 minutes and the instrument
will indicate when the run has completed.

IMPORTANT: extracts should be collected within one hour upon completion.

Collect DNA Extracts

1. Once the purification run has completed, click the Arrow on the right side of the screen to continue. The
instrument cover will open.

2. Using a P200 pipette set to 60 pL, aspirate each purified DNA extract (~50 L) by placing the tip at the bottom
of the left wall of each Extraction Buffer well and transfer to a LoBind microcentrifuge tube or LoBind 96-well
microplate.

NOTE: As demonstrated in Figure 7, the Extraction Buffer well has a small ledge. Be sure to navigate the
pipette tip to the left of the small ledge to reach the well bottom.

Figure 7. Aspirating the DNA extract from the Extraction Well

3. Using a P20 pipette set to 10 L, aspirate any remaining DNA extract from the microchannel on the right side
of the Extraction Buffer well and combine with the extract from Step 2. See Figure 8.
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Figure 8. Recovery of any remaining DNA from the Extraction Well microchannel
Press the Arrow on the right side of the screen and confirm the extracts have been collected by clicking OK.

Remove the chip from the instrument stage and click the Arrow on the right side of the screen to continue.
The instrument cover will close.

6. Press Finish to set up another purification run or return to the Home screen.
7. Vortex DNA extracts and pulse spin before using in downstream assays.

NOTE: Store DNA extracts on ice for same-day use and -20°C for long term storage.
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Troubleshooting

lonic Purification System Feedback
The lonic Purification System provides post-purification feedback for each sample lane as described in Table 6.

Table 6. Run-status icon description.

A green checkmark indicates a successful purification run for that lane.
Collect samples by continuing to Step 3 below.

A yellow warning indicates that a purification run abnormality has been detected for that
lane.

* Please collect the sample from the Extraction Buffer Well

* If additional information is needed, please Save System Logs as described
below and contact support@bionano.com

An orange recycle icon indicates that the purification run for that lane did not initiate.
* Please recover the sample from the Sample Input well as described below.

* This sample is not lost and can be run on a new chip.

Recovery of Non-Initiated Lysate

If the lonic system displays an orange recycle icon (shown above) upon completion of a purification run, follow the
steps below to recover the non-initiated sample so it can be run on a new lonic fluidic chip.

1. Before collecting non-initiated lysate(s), collect all purified extracts as described above in the Collect DNA
Extracts section.

2. Remove the lonic fluidic chip from the instrument stage and place on a level surface. Cover columns 1-5 with
a plastic adhesive film leaving the Sample Well column uncovered as shown in Figure 9. Ensure a tight seal
for each well.
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Figure 9. Proper plastic seal application for sample recovery

3. Seta 200 uL pipette to 200 pL. While using the thumb/forefinger to reinforce the seal on the well in Column 5,
aspirate slowly from the bottom right side of the sample well of the non-initiated sample where the well and
channel meet (see Figure 10) and transfer to a new microtube.

NOTES: Typically, between 75-125 |iL is expected to be recoverable from a non-initiated sample.

e Aspirating from the bottom right side of the sample well allows lysate to be collected from the sample well,
and potentially to the right, the sample channel.

e Aspiration of fluid from the channel between the Cathodic Buffer (5) and the Sample Well should be
avoided.

« Ensuring a proper seal on the Cathodic Buffer (5) well will minimize the amount of buffer that is aspirated
from the channel to the left of the sample well.

Figure 10. Sample recovery technique

4. Add a sufficient volume of FFPE Sample Buffer to the sample to bring the total volume to ~210 pL.

Store recovered samples at -20°C until they are ready to be re-run. Then, thaw recovered samples, vortex,
spin down, place samples on ice and proceed directly to purification. When re-running the sample, always use
the same protocol from the original Run.
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If errors are encountered while running the instrument, follow the steps in Save System Logs and then email the
log file to support@bionano.com. Support will be in contact within 48 hours to follow up.

Save System Logs

The Save System Logs maintenance screen is used to save system log files to a USB flash drive. Bionano
Support can use the system log files to diagnose problems with the instrument.

NOTE: The USB flash drive must be in a FAT32 format. It is recommended to have a minimum of 1 GB of
available space on the flash drive.

Cases where this function should be used:
- If the Run results are not as expected

o If the self-test fails
+ If Support personnel request a system log
1. Pressthe Save System Logs button to save system log files to a USB device, as shown in Figure 11.

Figure 11. Save System Logs screen - Step 1

2. Insert a USB drive into the USB slot located at the bottom-right on the front of the instrument.

3. Once avalid USB drive is detected, the next screen is displayed, shown in Figure 12. The definitions in Table
7 are helpful here. Press Write to begin the transfer.

Figure 12. Save System Logs screen - Step 2
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Table 7. Save System Logs screen.

1 Write button A button to copy the system log to the USB drive inserted in the USB slot in the font of the
instrument.

The system log file is copied to the root directory of the USB drive

2 Help icon Loads the Help screen

4. A status bar is displayed on the touchscreen. The status bar may seem inactive for larger log files. Wait for
the system log to be saved to the USB flash drive.

5. After the system log file is saved to the USB flash drive, press the button on the left side to return to the
Maintenance & Service screen.
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Technical Assistance

For technical assistance, contact Bionano Genomics Technical Support.

You can retrieve documentation on Bionano products, SDS’s, certificates of analysis, frequently asked questions,
and other related documents from the Support website or by request through e-mail and telephone.

Email support@bionano.com

Phone Hours of Operation:
Monday through Friday, 9:00 a.m. to 5:00 p.m., PST
US: +1 (858) 888-7663

Website www.bionano.com/support

Address Bionano Genomics, Inc.
9540 Towne Centre Drive, Suite 100
San Diego, CA 92121
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Legal Notice

For Research Use Only. Not for use in diagnostic procedures.

This material is protected by United States Copyright Law and International Treaties. Unauthorized use of this
material is prohibited. No part of the publication may be copied, reproduced, distributed, translated, reverse-
engineered or transmitted in any form or by any media, or by any means, whether now known or unknown,
without the express prior permission in writing from Bionano Genomics, Inc. Copying, under the law, includes
translating into another language or format. The technical data contained herein is intended for ultimate
destinations permitted by U.S. law. Diversion contrary to U. S. law prohibited. This publication represents the
latest information available at the time of release. Due to continuous efforts to improve the product, technical
changes may occur that are not reflected in this document. Bionano Genomics, Inc. reserves the right to make
changes in specifications and other information contained in this publication at any time and without prior notice.
Please contact Bionano Genomics, Inc. Customer Support for the latest information.

BIONANO GENOMICS, INC. DISCLAIMS ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. TO THE FULLEST EXTENT ALLOWED BY LAW, IN NO EVENT SHALL
BIONANO GENOMICS, INC. BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY
STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING
BUT NOT LIMITED TO THE USE THEREOF, WHETHER OR NOT FORESEEABLE AND WHETHER OR NOT
BIONANO GENOMICS, INC. IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Patents
Products of Bionano Genomics® may be covered by one or more U.S. or foreign patents.
Trademarks

The Bionano logo and names of Bionano products or services are registered trademarks or trademarks owned by
Bionano Genomics, Inc. (“Bionano”) in the United States and certain other countries.

Bionano™, Bionano Genomics®, Saphyr®, Saphyr Chip®, Bionano Access™, VIA™ software, and Bionano
EnFocus™ are trademarks of Bionano Genomics, Inc. All other trademarks are the sole property of their
respective owners.

No license to use any trademarks of Bionano is given or implied. Users are not permitted to use

these trademarks without the prior written consent of Bionano. The use of these trademarks or any other
materials, except as permitted herein, is expressly prohibited and may be in violation of federal or other applicable
laws.

© Copyright 2023 Bionano Genomics, Inc. All rights reserved.
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Revision History

A Initial release.
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Safety Recommendations

For all procedures in this document, the use of appropriate personal protective equipment (PPE) is strongly
recommended.
- Disposable gloves should always be worn when handling samples, reagents, fluidic chips, and any other
materials that may come in contact with samples.

e Gloves should be changed immediately after any contact with the sample.

Inappropriate use of an lonic® Purification System may cause personal injury or irreparable damage to the
instrument.
e Only trained personnel should operate the lonic system following published methods.

« All operators should review and be familiar with the lonic Purification System User Guide.
+ Only Bionano qualified service engineers should service the lonic system.

Damage to the lonic system caused by inappropriate use, neglect to perform required maintenance, or performing
inappropriate maintenance may void warranty or require services not covered by standard service contract terms.
« Do not move the instrument while it is in operation.

* Do not unplug the instrument while it is in operation.

« Do not spill liquids on any area of the instrument.

« Do not use with flammable materials or in the presence of toxic fumes.
« Do not use excessive force to open or close the system cover.

« Use only with lonic Fluidic Chips and associated kits and protocols.

Laboratory supervisors and/or facility managers must take the necessary precautions to ensure a safe workplace
and appropriate training of personnel.
+ All laboratory activities should be in accordance with all national, state, and local health and safety
regulations.

« Follow all applicable SDS (or MSDS) recommendations for proper handling and disposal of chemicals and
reagents.

- Follow all safety guidelines for use of personal protective equipment, laboratory devices, and labware
established for the laboratory where the instrument is used.
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Kit Contents

Table 1: Contents provided in the lonic® FFPE to Pure RNA Kit

-20°C Reagents Box Lysis Buffer 1 Lysis Buffer 1 1.35 mL
-20°C Reagents Box DNase | DNase | Reagent 120 pL
-20°C Reagents Box Proteinase K Proteinase K Reagent 810 pL
-20°C Reagents Box Sample Buffer Blank Sample Buffer 1.6 mL
RT Reagents Box Lysis Buffer 2 Lysis Buffer 2 3.8 mL
RT Reagents Box 1 - Extraction Buffer Extraction Buffer 12 mL
RT Reagents Box 2 - Anodic Buffer Anodic Buffer 12 mL
RT Reagents Box 3 - Separation Buffer Separation Buffer 18 mL
RT Reagents Box 4 - Neutralization Buffer Neutralization Buffer 12 mL
RT Reagents Box 5 - Cathodic Buffer Cathodic Buffer 12 mL
RT Reagents Box Mineral Oil Mineral Oil 15 mL
Fluidic Chip Set Box lonic Fluidic Chip Fluidic Chips N/A

Table 2: Reagents provided by the user

FFPE sections or scrolls

v
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Table 3: Equipment provided by the user

Razors/scalpels (if using slides) v
12-column reservoir (Agilent 204365-100) v
P200 multichannel pipette v
P200 single channel pipette v v
P20 single channel pipette v
Microcentrifuge 4
Programmable ThermoMixer v
Vortex mixer (adjustable speed) v v

Table 4: Labware provided by the user

DNA LoBind Tube, 1.5 mL v v
(Eppendorf 22431021)

Optional: DNA LoBind Tube, 2.0 mL v
(Eppendorf 22431048)

Optional: DNA LoBind Plate, 96-well v
(Eppendorf 951032000)
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Protocol at a Glance

Lysate Preparation

1. Centrifuge FFPE tissue sample tubes for 2 minutes.

2. Add 300 pL of mineral oil.

3. Add 165 pL of Lysis Mix 1.

4. Incubate samples on ThermoMixer:
* 65°C for 5 mins at 1000 rpm

* 60°C for 1 hour at 500 rpm
* 70°C for 1 hour at O rpm

5. Centrifuge lysate tubes for 5 minutes.

6. Transfer 155 pL of lysate.

7. Add 65 pL of Lysis Mix 2.

RNA Purification

“ 1. Prepare Purification Buffer Reservoir.

2. Place lonic Fluidic Chip onto instrument.

3. Load Purification Buffers and prime lonic Fluidic Chip.

n 4. Add 200 pL of each lysate to the chip.

5.  Start purification run (~70 minutes).

B 6. Collect ~50 pL of each extract.
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Sample Requirements

This protocol is intended for the extraction and purification of RNA from up to eight Formalin-Fixed Paraffin-
Embedded (FFPE) tissue samples in parallel and is optimized to recover the maximum amount of RNA from a
minimal amount of tissue. Bionano recommends a single 10 um section of FFPE tissue (scroll or slide-mounted)
with an area of 50-300 mm2 for most downstream applications. For this protocol, a 10 ym section of FFPE tissue
with dimensions of 1 inch x 1 inch (25.4 mm x 25.4 mm) and a mass of < 12 mg is typical.

The optimal amount of starting material will be informed by the FFPE tissue thickness, cross-sectional area, and
cellularity. If a 10 ym section yields <1 pg of RNA with traditional kits (bead- or column-based), increasing the
input FFPE tissue amount for RNA purification on the lonic Purification System is acceptable. In such cases, this
protocol can accommodate FFPE tissue sections totaling 20 um in thickness (e.g., 2 x 10 ym or 4 x 5 ym). Care
must be taken to avoid overloading since adding too much input FFPE tissue can lead to lower than expected
RNA recovery (see Figure 1). A small pilot study is helpful in defining optimal input conditions as some FFPE
tissue samples present challenges to extraction and purification requiring optimization beyond the standard
protocol. Contact support@bionano.com for guidance on processing samples that do not meet the above
requirements.

Figure 1. Impact of overloading
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Lysis Procedure

Preparation of Lysates

1. Transfer each FFPE tissue section into a 1.5 mL LoBind Eppendorf tube.

2. Centrifuge tubes containing FFPE tissue sections at maximum speed (>10,000x g) for 2 minutes to move
tissue to the bottom of the tube. Hold at room temperature.

3. Place one tube of Lysis Buffer 1 on the ThermoMixer and incubate at 56°C for 10 minutes at 1000 rpm. If a
precipitate is present after incubation, place tube back on ThermoMixer until buffer is clear.

4. Vortex the Lysis Buffer 1 tube for 3 seconds, pulse spin and immediately proceed to the next step. Hold at
room temperature.

5. Remove Proteinase K from the freezer, flick three times and pulse spin. Hold on ice.

To prepare Lysis Mix 1, add 135 uL of Proteinase K directly to the Lysis Buffer 1 tube. Vortex for 3 seconds
and pulse spin. Hold at room temperature.

7. Add 300 pL of mineral oil to each sample tube from Step 2.
Using a P200 pipette, add 165 pL of prepared Lysis Mix 1 to each sample tube.

NOTE: If a precipitate is present in Lysis Mix 1, heat at 56°C until the solution is clear before adding to tubes.
Do not vortex sample tube containing mineral oil and Lysis Mix 1.

9. Place sample tubes into a ThermoMixer and incubate using a program with the following steps:
* Incubate at 65°C for 5 minutes at 1000 rpm.
« Incubate at 60°C for 1 hour at 500 rpm.
* Incubate at 70°C for 1 hour at O rpm.

10. After the program completes, remove tubes from the ThermoMixer and hold on the benchtop for 5 minutes.
Set ThermoMixer to 20°C in preparation of the DNase treatment below.

NOTE: If upper mineral oil layer is solidified after incubation in Step 10, place at 20°C or higher until mineral
oil is no longer solid.

11. Centrifuge tubes at maximum speed (>10,000x g) for 5 minutes.
NOTE: The mixture will separate into two phases with the nucleic acid-containing lysate in the lower phase.

12. Using a P200 pipette with the tip touching the bottom of the tube, slowly aspirate and transfer 155 uL of lysate
from the lower phase of each tube into new microtubes avoiding any pelleted material that may be present.
Hold lysate tubes on ice.

NOTE: A minimal amount (~5-10 yL) of mineral oil may be aspirated during transfer of the lysate and does
not impact the purification process. To preserve RNA integrity, proceed immediately to the next step.

Alternatively, store lysate tubes at -20°C for up to 7 days. Frozen lysates should be thawed on ice prior to
proceeding to DNase treatment.

DNase Treatment

1. Remove DNase | from the freezer, flick three times and pulse spin. Hold on ice.

2. To prepare Lysis Mix 2, combine 630 pL of Lysis Buffer 2 and 20 uL of DNase | in a 1.5 mL tube. Invert Lysis
Mix 2 ten times to mix and pulse spin. Hold on ice.
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3. Add 65 pL of Lysis Mix 2 to each lysate tube from Step 12 of the Preparation of Lysates section above while
onice.
4. Invert lysate tubes ten times, pulse spin and incubate on a ThermoMixer at 20°C for 10 minutes at 300 rpm.

5. Vortex lysate tubes for 10 full seconds and pulse spin. Hold on ice for at least 5 minutes and proceed directly
to Purification.
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Purification

Prepare Buffer Reservoir

1. Label a 12-channel reservoir as shown in Figure 2, skipping every other column to prevent purification buffer
cross-contamination.

Figure 2. Reservoir column labels

2. Add purification buffers to each column according to Table 5.

Table 5. Reservoir buffers and volumes

1 1 - Extraction Buffer 2.0mL
2 2 - Anodic Buffer 2.0mL
3 3 - Separation Buffer 3.0mL
4 4 - Neutralization Buffer 2.0mL
5 5 - Cathodic Buffer 2.0mL

Setup lonic Purification Run

From the lonic Purification System start screen, press Start then select a User profile for the run.
Press the G2 FFPE to RNA button. The instrument cover will open.

When prompted, remove a fluidic chip from its packaging, handle only by the side skirting, and place it on the
instrument stage with the barcode on the right as shown in Figure 3. Gently apply pressure to all four corners
of the fluidic chip simultaneously to confirm that the chip is fully seated on the stage. Press the Arrow on the

right side of the screen to continue.

NOTE: Remove fluidic chip from its packaging and place chip directly on the instrument stage to minimize
accumulation of static electricity. Avoid contact with the top and bottom surfaces of the fluidics chip.
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Figure 3. Proper handling and placement orientation of an lonic fluidic chip.

4. Enter Run Name, Chip ID, and Reagent Lot and press the Arrow on the right side of the screen to continue.
NOTES:

e Chip ID is located on the label on the top surface of the lonic fluidic chip. Include both the P/N and L/N for
the chip:

* Reagent Lot number is located on the G2 FFPE to RNA Kit room temperature box label.

« Barcodes can be scanned into the software using a handheld barcode reader connected to the instrument
USB port.

5. Using a P200 multichannel pipette and the proper pipetting technique shown in Figure 4, add the appropriate
volume of each purification buffer as shown on the screen (also see Figure 5), working left to right (1 to 5), to
the fluidic chip.

NOTE: Do not remove the plastic film from the sample wells at this point as the fluidic chip will not prime
correctly without these wells being covered.

Figure 4. Proper (left) and improper (right) pipetting techniques for fluidic chip buffer wells.
NOTE: Correct technique is important to ensure the buffers prime correctly into the fluidic chip.

» Visually inspect tips to ensure each contains the same volume prior to adding to the fluidic chip.

» Rest pipette tips on the top right of the wells and dispense against the left wall no more than halfway into
the well with the pipette at an angle of ~45° relative to the chip surface.

* Smoothly dispense at a steady speed to the first stop only, then remove tips from the well by dragging the
tips against the top right wall of the wells.
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10.

Always avoid contact with the bottom of the wells when dispensing.
Change tips after each dispense.

Figure 5. G2 FFPE To RNA purification buffer dispense volumes.

NOTE: The Separation Buffer should be added using two pipette transfers with fresh tips for each transfer.

After loading purification buffers press the Arrow on the right side of the screen to continue. The instrument
cover will close and the fluidic chip will prime.

NOTE: Priming takes approximately 4 minutes.
IMPORTANT: Samples should be loaded within 10 minutes of priming completion.
During fluidic chip priming, vortex lysates for 5 seconds and pulse spin for 10 seconds. Hold on ice.

When priming is complete press the Arrow on the right side of the screen to continue. Press OK to confirm
samples have been vortexed. The instrument cover will open.

Enter sample naming information (See lonic User Manual for additional information on sample naming
options) and press the Arrow on the right side of the screen to continue. Confirm run information is correct
and press the Arrow on the right side of the screen to continue.

While firmly holding the chip by the side skirt, carefully remove the plastic film from the sample wells using the
pull tab and press OK to continue (Figure 6).
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11.

12.

Figure 6. Remove the plastic film from the sample wells

Using a P200 pipette and keeping the tip in contact with the bottom of the tube, slowly aspirate and transfer
200 pL of lysate to each sample well.

NOTE: Insert tip no more than halfway into the well at the position noted in Figure 7 and smoothly dispense
at a steady speed to the first stop only.

Figure 7. Proper Sample Well lysate loading positioning

Press Begin Run. The instrument cover will close, and the purification process will begin.

NOTE: The G2 FFPE to RNA purification run will proceed for approximately 70 minutes and the instrument
will indicate when the run has completed. IMPORTANT: extracts should be collected within one hour upon
completion.

Collect RNA Extracts

3.

Once the purification run has completed, click the Arrow on the right side of the screen to continue. The
instrument cover will open.

Using a P200 pipette set to 60 uL, aspirate each purified RNA extract (~50 PL) by placing the tip at the bottom
of the left wall of each Extraction Buffer well and transfer to a LoBind microcentrifuge tube or LoBind 96-well
microplate.

NOTE: As demonstrated in Figure 7, the Extraction Buffer well has a small ledge. Be sure to navigate the
pipette tip to the left of the small ledge to reach the well bottom.

Figure 7. Aspirating the RNA extract from the Extraction Well

Using a P20 pipette set to 10 uL, aspirate any remaining RNA extract from the microchannel on the right side
of the Extraction Buffer well and combine with the extract from Step 2. See Figure 8.
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Figure 8. Recovery of any remaining RNA from the Extraction Well microchannel

4. Press the Arrow on the right side of the screen and confirm the extracts have been collected by clicking OK.

Remove the chip from the instrument stage and click the Arrow on the right side of the screen to continue.
The instrument cover will close.

6. Press Finish to set up another purification run or return to the Home screen.
7. Vortex RNA extracts and pulse spin before using in downstream assays.

NOTE: Store RNA extracts on ice for same-day use and -80°C for long term storage.
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Troubleshooting

lonic Purification System Feedback
The lonic Purification System provides post-purification feedback for each sample lane as described in Table 6.

Table 6. Run-status icon description.

A green checkmark indicates a successful purification run for that lane.
Collect samples by continuing to Step 3 below.

A yellow warning indicates that a purification run abnormality has been detected for that
lane.
* Please collect the sample from the Extraction Buffer Well

* If additional information is needed, please Save System Logs as described below
and contact support@bionano.com

An orange recycle icon indicates that the purification run for that lane did not initiate.
* Please recover the sample from the Sample Input well as described below.

* This sample is not lost and can be run on a new chip.

Recovery of Non-Initiated Lysate

If the lonic system displays an orange recycle icon (shown above) upon completion of a purification run, follow the
steps below to recover the non-initiated sample so it can be run on a new lonic fluidic chip.

1. Before collecting non-initiated lysate(s), collect all purified extracts as described above in the Collect RNA
Extracts section.

2. Remove the lonic fluidic chip from the instrument stage and place on a level surface. Cover columns 1-5 with
a plastic adhesive film leaving the Sample Well column uncovered as shown in Figure 9. Ensure a tight seal
for each well.

Figure 9. Proper plastic seal application for sample recovery
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3. Seta 200 uL pipette to 200 pL. While using the thumb/forefinger to reinforce the seal on the well in Column 5,
aspirate slowly from the bottom right side of the Sample Well of the non-initiated sample where the well and
channel meet (see Figure 10) and transfer to a new microtube.

NOTES: Typically, between 75-125 |iL is expected to be recoverable from a non-initiated sample.

Aspirating from the bottom right side of the sample well allows lysate to be collected from the sample well,
and potentially to the right, the sample channel.

e Avoid Aspiration of fluid from the channel between the Cathodic Buffer (5) and the Sample Well

Ensure a proper seal on the Cathodic Buffer (5) well will minimize the amount of buffer that is aspirated
from the channel to the left of the sample well.

Figure 10. Sample recovery technique

Add a sufficient volume of FFPE Sample Buffer to the sample to bring the total volume to ~210 pL.

Store recovered samples at -20°C until they are ready to be re-run. Then thaw recovered samples, vortex,

spin down, place samples on ice and proceed directly to purification. When re-running the sample, always use
the same protocol from the original Run.
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If errors are encountered while running the instrument, follow the steps in Save System Logs and then email the
log file to support@bionano.com. Support will be in contact within 48 hours to follow up.

Save System Logs
The Save System Logs maintenance screen is used to save system log files to a USB flash drive. The system
log files can be used by Bionano Support to diagnose problems with the instrument.

NOTE: The USB flash drive must be in a FAT32 format. It is recommended to have a minimum of 1 GB of
available space on the flash drive.

Cases where this function should be used:
< If the Run results are not as expected

o If the self-test fails
+ If Support personnel request a system log

1. Pressthe Save System Logs button to save system log files to a USB device, as shown in Figure 11.

Figure 11. Save System Logs screen - Step 1

2. Insert a USB drive into the USB slot located at the bottom-right on the front of the instrument.

3. Once avalid USB drive is detected, the next screen is displayed, shown in Figure 12. The definitions in Table
7 are helpful here. Press Write to begin the transfer.

Figure 12. Save System Logs screen - Step 2
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Table 7. Save System Logs screen.

1 Write button A button to copy the system log to the USB drive inserted in the USB slot in the font of the
instrument.

The system log file is copied to the root directory of the USB drive

2 Help icon Loads the Help screen

4. A status bar is displayed on the touchscreen. The status bar may seem inactive for larger log files. Wait for
the system log to be saved to the USB flash drive.

5. After the system log file is saved to the USB flash drive, press the button on the left side to return to the
Maintenance & Service screen.
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Technical Assistance

For technical assistance, contact Bionano Genomics Technical Support.

You can retrieve documentation on Bionano products, SDS’s, certificates of analysis, frequently asked questions,
and other related documents from the Support website or by request through e-mail and telephone.

Email support@bionano.com

Phone Hours of Operation:
Monday through Friday, 9:00 a.m. to 5:00 p.m., PST
US: +1 (858) 888-7663

Website www.bionano.com/support

Address Bionano Genomics, Inc.
9540 Towne Centre Drive, Suite 100
San Diego, CA 92121
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Legal Notice

For Research Use Only. Not for use in diagnostic procedures.

This material is protected by United States Copyright Law and International Treaties. Unauthorized use of this
material is prohibited. No part of the publication may be copied, reproduced, distributed, translated, reverse-
engineered or transmitted in any form or by any media, or by any means, whether now known or unknown,
without the express prior permission in writing from Bionano Genomics, Inc. Copying, under the law, includes
translating into another language or format. The technical data contained herein is intended for ultimate
destinations permitted by U.S. law. Diversion contrary to U. S. law prohibited. This publication represents the
latest information available at the time of release. Due to continuous efforts to improve the product, technical
changes may occur that are not reflected in this document. Bionano Genomics, Inc. reserves the right to make
changes to specifications and other information contained in this publication at any time and without prior notice.
Please contact Bionano Genomics, Inc. Customer Support for the latest information.

BIONANO GENOMICS, INC. DISCLAIMS ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT,
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. TO THE FULLEST EXTENT ALLOWED BY LAW, IN NO EVENT SHALL
BIONANO GENOMICS, INC. BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY
STATUTE OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING
BUT NOT LIMITED TO THE USE THEREOF, WHETHER OR NOT FORESEEABLE AND WHETHER OR NOT
BIONANO GENOMICS, INC. IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Patents
Products of Bionano Genomics® may be covered by one or more U.S. or foreign patents.
Trademarks

The Bionano logo and names of Bionano products or services are registered trademarks or trademarks owned by
Bionano Genomics, Inc. (“Bionano”) in the United States and certain other countries.

Bionano™, Bionano Genomics®, Saphyr®, Saphyr Chip®, Bionano Access™, and Bionano EnFocus™ are
trademarks of Bionano Genomics, Inc. All other trademarks are the sole property of their respective owners.

No license to use any trademarks of Bionano is given or implied. Users are not permitted to use

these trademarks without the prior written consent of Bionano. The use of these trademarks or any other
materials, except as permitted herein, is expressly prohibited and may be in violation of federal or other applicable
laws.

© Copyright 2023 Bionano Genomics, Inc. All rights reserved.

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol
For Research Use Only. Not for use in diagnostic procedures. Page 4 of 22



Revision History

A Initial release

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol
For Research Use Only. Not for use in diagnostic procedures. Page 5 of 22



Safety Recommendations

For all procedures in this document, the use of appropriate personal protective equipment (PPE) is strongly
recommended.
« Disposable gloves should always be worn when handling samples, reagents, fluidic chips, and any other
materials that may encounter samples.

» Gloves should be changed immediately after any contact with the sample.

Inappropriate use of an lonic® Purification System may cause personal injury or irreparable damage to the
instrument.
* Only trained personnel should operate the lonic system following published methods.

« All operators should review and be familiar with the lonic Purification System User Guide.
< Only Bionano qualified service engineers should service the lonic system.

Damage to the lonic system caused by inappropriate use, neglect to perform required maintenance, or performing
inappropriate maintenance may void warranty or require services not covered by standard service contract terms.
« Do not move the instrument while it is in operation.

* Do not unplug the instrument while it is in operation.

« Do not spill liquids in any area of the instrument.

» Do not use with flammable materials or in the presence of toxic fumes.
e Do not use excessive force to open or close the system cover.

e Use only with lonic Fluidic Chips and associated kits and protocols.

Laboratory supervisors and/or facility managers must take the necessary precautions to ensure a safe workplace
and appropriate training of personnel.
- All laboratory activities should be in accordance with all national, state, and local health and safety
regulations.

e Follow all applicable SDS (or MSDS) recommendations for proper handling and disposal of chemicals and
reagents.

« Follow all safety guidelines for use of personal protective equipment, laboratory devices, and labware
established for the laboratory where the instrument is used.
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Kit Contents

Table 1: Contents provided in the lonic® FFPE to Pure RNA Kit

-20°C Reagents Box Lysis Buffer 1 Lysis Buffer 1 1.35mL 12
-20°C Reagents Box Proteinase K Proteinase K Reagent 1.65 mL 1
-20°C Reagents Box DNase | DNase | Reagent 120 pL 1
-20°C Reagents Box RNase RNase A Reagent 120 pL 1
-20°C Reagents Box Sample Buffer Blank Sample Buffer 1.6 mL 1
RT Reagents Box Lysis Buffer 2 Lysis Buffer 2 7.6 mL 1
RT Reagents Box 1 - Extraction Buffer Extraction Buffer 24 mL 1
RT Reagents Box 2 - Anodic Buffer Anodic Buffer 24 mL 1
RT Reagents Box 3 - Separation Buffer Separation Buffer 18 mL 2
RT Reagents Box 4 - Neutralization Buffer Neutralization Buffer 24 mL 1
RT Reagents Box 5 - Cathodic Buffer Cathodic Buffer 24 mL 1
RT Reagents Box Mineral Oil Mineral Oil 15 mL 1
Fluidic Chip Set Box lonic Fluidic Chip Fluidic Chips N/A 12

FFPE sections or scrolls

Table 2: Reagents provided by the user.

4
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Table 3: Equipment provided by the user.

Razors/scalpels (if using slides) v
12-column reservoir (Agilent 204365-100) v
P200 multichannel pipette v
P200 single channel pipette v v
P20 single channel pipette v
Microcentrifuge v
Programmable ThermoMixer v
Vortex mixer (adjustable speed) v v

Table 4: Labware provided by the user.

DNA LoBind Tube, 1.5 mL v v
(Eppendorf 22431021)

Optional: DNA LoBind Tube, 2.0 mL v
(Eppendorf 22431048)

Optional: DNA LoBind Plate, 96-well 4
(Eppendorf 951032000)
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Protocol at a Glance

Lysate Preparation

Centrifuge FFPE tissue sample tubes for 2 minutes

Add 300 pL of mineral ol

Prepare Lysis Mix 1 and add 325 pL to each sample

Incubate samples on ThermoMixer.
e 65°C for 5 mins at 1000 rpm
® 60°C for 1 hour at 500 rpm
e 70°Cfor 1 hour at 0 rpm

Transfer 155 pL of lysate for RNA processing into a separate tube then
proceed with RNA purification

Incubate remaining lysate for DNA processing containing mineral oil on
Thermomixer then proceed to DNA purification.

e 70°C for 7 hours at 1000 rpm

e Hold at 8°C

RNA Purification

Prepare RNA Lysis Mix 2 and add 65 pL to each tube for RNA
purification.

Incubate on ThermoMixer
e  20°C for 10 mins at 300 rpm

Prepare Purification Buffer Reservoir

Place lonic Fluidic Chip onto instrument

Load Purification Buffers and prime lonic Fluidic Chip

Add 200 pL of each lysate to the chip

Start purification run (~70 minutes)

Collect ~50 pL of each extract

DNA Purification

Centrifuge tubes for DNA processing for 5 minutes and transfer lysates to
new tubes

Prepare DNA Lysis Mix 2 and add 65 pL to each tube

Incubate on ThermoMixer
20°C for 10 mins at 300 rpm

Prepare Purification Buffer Reservoir

Place lonic Fluidic Chip onto instrument

Load Purification Buffers and prime lonic Fluidic Chip

Add 200 pL of each lysate to the chip

Start purification run (~70 minutes)

Cer e @ ee e

Collect ~50 pL of each extract
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Sample Requirements

This protocol is intended for the independent extraction and purification of RNA and DNA from up to eight
Formalin-Fixed Paraffin-Embedded (FFPE) tissue samples in parallel and is optimized to recover the maximum
amount of RNA and DNA from a minimal amount of tissue. Bionano recommends a single 10 ym section of FFPE
tissue (scroll or slide-mounted) with an area of 50-300 mm? for most downstream applications. For this protocol, a
10 ym section of FFPE tissue with dimensions of 1 inch x 1 inch (25.4 mm x 25.4 mm) and a mass of < 12 mg is
typical.

The optimal amount of starting material will be informed by the FFPE tissue thickness, cross-sectional area, and
cellularity. If a 10 ym section yields <1 ug of RNA or DNA with traditional kits (bead- or column-based), increasing
the input FFPE tissue amount for RNA purification on the lonic Purification System is acceptable. In such cases,
this protocol can accommodate FFPE tissue sections totaling 20 ym in thickness (e.g., 2 x 10 ym or 4 x 5 ym).
Care must be taken to avoid overloading since adding too much input FFPE tissue can lead to lower than
expected RNA or DNA recovery (see Figure 1). A small pilot study is helpful in defining optimal input conditions
as some FFPE tissue samples present challenges to extraction and purification requiring optimization beyond the
standard protocol. Contact support@bionano.com for guidance on processing samples that do not meet the
above requirements.

Figure 1. Impact of overloading
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Lysis Procedure

Overview of the Approach
The lonic FFPE Complete Kit provides DNA and RNA from the same starting FFPE sample by splitting the

sample after lysis into two tubes, digesting the non-target nucleic acid, and then purifying the lysates on the lonic
Purification System. A summary of this procedure is shown in Figure 2.

Figure 2. Overview of purification approach and pause points for the FFPE Complete Kit
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Preparation of Lysates

10.

11.
12.

13.

Transfer each FFPE tissue section into a 1.5 mL LoBind Eppendorf tube.

Centrifuge tubes containing FFPE tissue sections at maximum speed (>10,000x g) for 2 minutes to move
tissue to the bottom of the tube. Hold at room temperature.

Place two tubes of Lysis Buffer 1 on the ThermoMixer and incubate at 56°C for 10 minutes at 1000 rpm. If a
precipitate is present after incubation, place tube back on ThermoMixer until buffer is clear.

Vortex the Lysis Buffer 1 tubes for 3 seconds, pulse spin and immediately proceed to the next step. Hold at
room temperature.

Remove Proteinase K from the freezer, flick three times and pulse spin. Hold on ice.

To prepare Lysis Mix 1, add 135 uL of Proteinase K directly to each Lysis Buffer 1 tube. Vortex for 3 seconds
and pulse spin. Hold at room temperature.

Add 300 yL of mineral oil to each sample tube from Step 2.

Using a P200 pipette, add 325 uL of prepared Lysis Mix 1 to each sample tube with two 162.5 pL transfers.
Change tips between each dispense.

NOTE: If a precipitate is present in Lysis Mix 1, heat at 56°C until the solution is clear before adding to tubes.
Do not vortex sample tube containing mineral oil and Lysis Mix 1.

Place sample tubes into a ThermoMixer and incubate using a program with the following steps:

e Incubate at 65°C for 5 minutes at 1000 rpm.
« Incubate at 60°C for 1 hour at 500 rpm.
e Incubate at 70°C for 1 hour at O rpm.

After the program is completed, remove tubes from the ThermoMixer, pulse spin, and hold on the benchtop
for 5 minutes. Set ThermoMixer to 20°C in preparation of the DNase treatment below.

NOTE: The mixture will separate into two phases with the nucleic acid-containing lysate in the lower phase.

With a P200 pipette set to 155 pL, gently pipette mix the lower nucleic acid-containing lysate 10 times.
Aspirate 155 L of lysate and transfer to a new tube for RNA processing. Hold these RNA lysates on ice.

NOTE: To preserve RNA integrity, proceed immediately to DNase treatment. Alternatively, store lysate tubes
at -20°C for up to 7 days. Frozen lysates must be thawed on ice prior to proceeding to DNase treatment.

Hold tubes containing mineral oil and the remaining lysate from Step 11 at room temperature for DNA
processing. Proceed with the Processing DNA Lysates section below immediately after the RNA lysates have
completed the DNase treatment and the ThermoMixer is available.

DNase Treatment of RNA Lysates

Remove DNase | from the freezer, flick three times and pulse spin. Hold on ice.

To prepare ‘RNA Lysis Mix 2’, combine 630 pL of Lysis Buffer 2 and 20 pL of DNase | in a 1.5 mL tube. Invert
‘Lysis Mix 2’ ten times to mix and pulse spin. Hold on ice.

Add 65 pL of ‘RNA Lysis Mix 2’ to each lysate tube for RNA processing from Step 12 of the Preparation of
Lysates section above while on ice.

Invert lysate tubes ten times, pulse spin and incubate on a ThermoMixer at 20°C for 10 minutes at 300 rpm.

Vortex lysate tubes for 10 full seconds and pulse spin. Hold on ice for at least 5 minutes and proceed directly
to Purification.

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol
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Processing DNA Lysates

1. Place lysates for DNA processing from Step 13 of the Preparation of Lysates section above into a
ThermoMixer and incubate using a program with the following steps:

* Incubate at 70°C for 7 hours at 1000 rpm.
+ Hold at 8°C.

2. After the program is completed, remove tubes from ThermoMixer and hold on the benchtop for 5 minutes. Set
ThermoMixer to 20°C in preparation of the RNase treatment below.

NOTE: If mineral oil layer is solidified, place at 20°C or higher until mineral oil is no longer solid.
3. Centrifuge tubes at maximum speed (>10,000x g) for 5 minutes.

NOTE: The mixture will separate into two phases with the nucleic acid-containing lysate in the lower phase. If
mineral oil layer is solidified, place at 20°C or higher until mineral oil is no longer solid.

4. Using a P200 pipette with the tip touching the bottom of the tube, slowly aspirate and transfer 155 pL of lysate
from the lower phase of each tube into new microtubes avoiding any pelleted material that may be present.
Hold lysate tubes on ice.

NOTE: A minimal amount (~5-10 yL) of mineral oil may be aspirated during transfer of the lysate and does
not impact the purification process.

To preserve DNA integrity, proceed immediately to the next step. Alternatively, store lysate tubes at -20°C for
up to 7 days. Frozen lysates should be thawed on ice prior to proceeding to RNase treatment.

RNase Treatment of DNA Lysates

1. Remove RNase from the freezer, flick three times and pulse spin. Hold on ice.

2. To prepare DNA Lysis Mix 2, combine 630 pL of Lysis Buffer 2 and 20 pL of RNase in a 1.5 mL tube. Invert
Lysis Mix 2 ten times to mix and pulse spin. Hold on ice.

3. Add 65 pL of DNA Lysis Mix 2 to each lysate tube for DNA processing from Step 4 of the Processing DNA
Lysates section above while on ice.

4. Invert lysate tubes ten times, pulse spin and incubate on a ThermoMixer at 20°C for 10 minutes at 300 rpm.

5. Vortex lysate tubes for 10 full seconds and pulse spin. Hold on ice for at least 5 minutes and proceed directly
to Purification.

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol
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Purification

Prepare Buffer Reservoir

1. Label a 12-channel reservoir as shown in Figure 2 skipping every other column to prevent purification buffer
cross-contamination.

Figure 2. Reservoir column labels

2. Add purification buffers to each column according to Table 5.

Table 5. Reservoir buffers and volumes

1 1 - Extraction Buffer 2.0mL
2 2 - Anodic Buffer 2.0mL
3 3 - Separation Buffer 3.0mL
4 4 - Neutralization Buffer 2.0mL
5 5 - Cathodic Buffer 2.0mL

Set Up lonic Purification Run

1. From the lonic Purification System start screen, press Start then select a User profile for the run.
Press the G2 FFPE Complete button. The instrument cover will open.

3. When prompted, remove a fluidic chip from its packaging, handling only by the side skirting, and place it on
the instrument stage with the barcode on the right as shown in Figure 3. Gently apply pressure to all four
corners of the fluidic chip simultaneously to confirm that the chip is fully seated on the stage. Press the Arrow
on the right side of the screen to continue.

NOTE: Remove fluidic chip from its packaging and place chip directly on the instrument stage to minimize
accumulation of static electricity. Avoid contact with the top and bottom surfaces of the fluidic chip.

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol
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Figure 3. Proper handling and placement orientation of an lonic fluidic chip.

4. Enter Run Name, Chip ID, and Reagent Lot and press the Arrow on the right side of the screen to continue.
NOTES:

e Chip ID is located on the label on the top surface of the lonic fluidic chip: Include both the P/N and L/N for
the chip:

« Reagent Lot number is located on the G2 FFPE to RNA Kit room temperature box label.

« Barcodes can be scanned into the software using a handheld barcode reader connected to the instrument
USB port.

5. Using a P200 multichannel pipette and the proper pipetting technique shown in Figure 4, add the appropriate
volume of each purification buffer as shown on the screen (also see Figure 5), working left to right (1 to 5), to
the fluidic chip.

NOTE: Do not remove the plastic film from the sample wells at this point as the fluidic chip will not prime
correctly without these wells covered

Figure 4. Proper (left) and improper (right) pipetting techniques for fluidic chip buffer wells.
NOTE: Correct technique is important to ensure the buffers prime correctly into the fluidic chip

» Visually inspect tips to ensure each contains the same volume prior to adding to the fluidic chip.

* Rest pipette tips on the top right of the wells and dispense against the left wall no more than halfway into
the well with the pipette at an angle of ~45° relative to the chip surface.

« Smoothly dispense at a steady speed to the first stop only then remove tips from the well by dragging the
tips against the top right wall of the wells.

* Always avoid contact with the bottom of the wells when dispensing.
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10.

Change tips after each dispense.

Figure 5. G2 FFPE To RNA purification buffer dispense volumes.

NOTE: The Separation Buffer should be added using two pipette transfers with fresh tips for each transfer.

After loading purification buffers press the Arrow on the right side of the screen to continue. The instrument
cover will close, and the fluidic chip will prime.

NOTE: Priming takes approximately 4 minutes.
NOTE: Samples should be loaded within 10 minutes of priming completion.
During fluidic chip priming, vortex lysates for 5 seconds and pulse spin for 10 seconds. Hold on ice.

When priming is complete press the Arrow on the right side of the screen to continue. Press OK to confirm
samples have been vortexed. The instrument cover will open.

Enter sample naming information (See lonic User Manual for additional information on sample naming
options) and press the Arrow on the right side of the screen to continue. Confirm run information is correct
and press the Arrow on the right side of the screen to continue.

While firmly holding the chip by the side skirt, carefully remove the plastic film from the sample wells using the
pull tab and press OK to continue (Figure 6).

Figure 6. Remove the plastic film from the sample wells.
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11. Using a P200 pipette and keeping the tip in contact with the bottom of the tube, slowly aspirate and transfer
200 pL of lysate to each sample well.

NOTE: Insert tip no more than halfway into the well at the position noted in Figure 7 and smoothly dispense
at a steady speed to the first stop only.

Figure 7. Proper Sample Well lysate loading positioning.

12. Press Begin Run. The instrument cover will close and the purification process will begin.

NOTE: The G2 FFPE Complete purification run will proceed for approximately 70 minutes and the instrument
will indicate when the run has completed.

NOTE: Upon completion, extracts should be collected within one hour.

Collect RNA or DNA Extracts

1. Once the purification run has completed, click the Arrow on the right side of the screen to continue. The
instrument cover will open.

2. Using a P200 pipette set to 60 pL, aspirate each purified RNA extract (~50 pL) by placing the tip at the bottom
of the left wall of each Extraction Buffer well and transfer to a LoBind microcentrifuge tube or LoBind 96-well
microplate.

NOTE: As demonstrated in Figure 7, the Extraction Buffer well has a small ledge. Be sure to navigate the
pipette tip to the left of the small ledge to reach the well bottom.

Figure 7. Aspirating the RNA extract from the Extraction Well

3. Using a P20 pipette set to 10 pL, aspirate any remaining RNA or DNA extract from the microchannel on the
right side of the Extraction Buffer well and combine with the extract from Step 2. See Figure 8.
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Figure 8. Recovery of any remaining RNA from the Extraction Well microchannel

Press the Arrow on the right side of the screen and confirm the extracts have been collected by clicking OK.

Remove the chip from the instrument stage and click the Arrow on the right side of the screen to continue.
The instrument cover will close.

6. Press Finish to set up another purification run or return to the Home screen.
7. Vortex RNA or DNA extracts and pulse spin before using in downstream assays.
NOTES: Store RNA extracts on ice for same-day use and -80°C for long term storage.

Store DNA extracts on ice for same-day use and -20°C for long term storage.
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Troubleshooting

lonic Purification System Feedback
The lonic Purification System provides post-purification feedback for each sample lane as described in Table 6.

Table 6. Run-Status icon description.

A green checkmark indicates a successful purification run for that lane.
Collect samples by continuing to Step 3 below.

A yellow warning indicates that a purification run abnormality has been detected for that
lane.
* Please collect the sample from the Extraction Buffer Well

* If additional information is needed, please Save System Logs as described below
and contact support@bionano.com

An orange recycle icon indicates that the purification run for that lane did not initiate.
* Please recover the sample from the Sample Input well as described below.

* This sample is not lost and can be run on a new chip.

Recovery of Non-Initiated Lysate

If the lonic system displays an orange recycle icon upon completion of a purification run, follow the steps below to
recover the non-initiated sample so it can be run on a new lonic fluidic chip.

1. Before collecting non-initiated lysate(s), collect all purified extracts as described above in the Collect RNA or
DNA Extracts section.

2. Remove the lonic fluidic chip from the instrument stage and place on a level surface. Cover columns 1-5 with
a plastic adhesive film leaving the Sample Well column uncovered as shown in Figure 9.

3. Ensure atight seal for each well.

Figure 9. Proper plastic seal application for sample recovery
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4. Seta 200 pL pipette to 200 pL. While using the thumb/forefinger to reinforce the seal on the well in Column 5,
aspirate slowly from the bottom right side of the Sample Well of the non-initiated sample where the well and
channel meet (see Figure 10) and transfer to a new microtube.

NOTES: Typically, between 75-125 pL is expected to be recoverable from a non-initiated sample.

» Aspirating from the bottom right side of the sample well allows lysate to be collected from the sample well,
and potentially to the right, the sample channel.

* Avoid Aspiration of fluid from the channel between the Cathodic Buffer (5) and the Sample Well.

« Ensuring a proper seal on the Cathodic Buffer (5) well will minimize the amount of buffer that is aspirated
from the channel to the left of the sample well.

Figure 10. Sample recovery technique

Add a sulfficient volume of FFPE Sample Buffer to the sample to bring the total volume to ~210 pL.

Store recovered samples at -20°C until they are ready to be re-run. Then, thaw recovered samples, vortex,
spin down, place samples on ice and proceed directly to purification. When re-running the sample, always use
the same protocol from the original Run.

If errors are encountered while running the instrument, follow the steps in Save System Logs and then email the
log file to support@bionano.com. Support will be in contact within 48 hours to follow up.

Save System Logs

The Save System Logs maintenance screen is used to save system log files to a USB flash drive. Bionano
Support can use the system log files to diagnose problems with the instrument.

NOTE: The USB flash drive must be in a FAT32 format. It is recommended to have a minimum of 1 GB of
available space on the flash drive.

Cases where this function should be used:
e If the Run results are not as expected
o If the self-test fails
+ If Support personnel request a system log
1. Pressthe Save System Logs button to save system log files to a USB device, as shown in Figure 11.
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Figure 11. Save System Logs screen - Step 1
2. Insert a USB drive into the USB slot located at the bottom-right on the front of the instrument.

3. Once avalid USB drive is detected, the next screen is displayed, shown in Figure 12. The definitions in Table
7 are helpful here. Press Write to begin the transfer.

Figure 12. Save System Logs screen - Step 2

Table 7. Save System Logs screen.

1 Write button A button to copy the system log to the USB drive inserted in the USB slot in the font of the
instrument.

The system log file is copied to the root directory of the USB drive

2 Help icon Loads the Help screen

4. A status bar is displayed on the touchscreen. The status bar may seem inactive for larger log files. Wait for
the system log to be saved to the USB flash drive.

5. After the system log file is saved to the USB flash drive, press the button on the left side to return to the
Maintenance & Service screen.

CG-00039 Rev A lonic G2 FFPE Complete Kit Protocol

For Research Use Only. Not for use in diagnostic procedures. Page 21 of 22



Technical Assistance

For technical assistance, contact Bionano Genomics Technical Support.

You can retrieve documentation on Bionano products, SDS’s, certificates of analysis, frequently asked questions,
and other related documents from the Support website or by request through e-mail and telephone.

Email support@bionano.com

Phone Hours of Operation:
Monday through Friday, 9:00 a.m. to 5:00 p.m., PST
US: +1 (858) 888-7663

Website www.bionano.com/support

Address Bionano Genomics, Inc.
9540 Towne Centre Drive, Suite 100
San Diego, CA 92121
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