ANEXOS

ANEXOS

A continuacidn se muestran las Tablas y Figuras adicionales, las cuales no han sido incluidas en el
conjunto de paginas que conforman la “Memoria” del TFG (su referencia si se encuentra) con motivo
de evitar una excesiva extension o por su relacién menor con el tema tratado.

Tabla I. Resumen de los 27 ensayos ddPCR llevados a cabo.

Motivo del ensayo

Comprobacién

Sondas empleadas

Tipo de muestras

Principales conclusiones

N2 eventos totales debe ser > 10.000.
ADN comercial de Horizon de {calidad.

KRAS G12/G13 Solo controles: 4 ADNs comerciales y 3 ADNs e g
1 general de X = . Pueden darse fallos de amplificacién.
Multiplex de parafinas secuenciadas por Sequenom.
resultados Cada muestra se comporta de manera
distinta @ misma concentracion.
Comprobacién KRAS G12/G13 Solo controles: 4 ADNs comerciales y 3 ADNs ,A[:.‘N de paraflnias de {calidad.
2 general de Multiplex de parafinas secuenciadas por Sequenom Técnica muy sensible: pueden darse
resultados P P P q eventos positivos aislados en H,0.
Controles ensayo KRAS: 2 ADNs comerciales, 2
RN KRAS G12/G13 lineas celulares y 3 ADNs de parafinas por Se observan fios poblaciones como
; Sequenom. consecuencia de testar 2 sondas.
3 resultados en 2 Multiplex y BRAF . ,
ensavos VEOOE Controles ensayo BRAF: 2 ADNs comerciales y Fallo en las 2 lineas celulares del
v 5 ADNs de parafinas secuenciadas por ensayo KRAS.
Sequenom.
Comprobacién Solo controles: 2 ADNs comerciales, 3 lineas Al acotar mucho el threshold, la
4 general de PIK3CA E545K celulares y 2 ADNs de parafinas secuenciadas especificidad alcanzada puede ser maxima.
resultados por Sequenom. Puede verse la mutacidn con {, n2 eventos.
N concentracion de ADN, 1" n2 de eventos
Determinacion de la Solo controles: 2 ADNs comerciales y 6 positivos, pobIaC|one§ Yz lle (e
. KRAS G12/G13 - parafinas).
5 cantidad de muestra X parafinas secuenciadas por Sequenom, en .. X ) .,
2 afadir Multiplex diferentes concentraciones Técnica muy sensible: mejor separacién a
’ J cantidad de ADN.
Cantidad inicial 6ptima a afiadir: 20 ng.
Dificil discriminacion al usar distinta [ ].
Determinacion de la Solo controles: 2 lineas celulares y 2 ADNs de Poblacién de H,0 diferente debido a tener
6 cantidad de muestra PIK3CA E545K parafinas secuenciadas por Sequenom, en solo 5.000 eventos totales.
a anadir diferentes concentraciones. Pueden dar resultados similares pese a usar
diferente [ ] (similar fractional abundance).
Determinacion de | ) - 2
Caen:;;r:(;n;ecﬁnuesetri Solo muestras: 1 ADN de parafina (HNC) de la A [ ] afadida, hay mayor nimero de
7 P ) PIK3CA E542K misma muestra (HNC-013-T1) en eventos y efecto lluvia producida.
a afiadir y gradiente ., R L o
-, concentracion ascendente de 5 a 120 ng. Cantidad inicial 6ptima a afiadir: 20 ng.
de concentracion
Testeo de las Muestras: 2 ADNs de plasma (MMC) extraidos &isultzgg: fjéﬁtcio;nen;;iosggé
8 primeras muestras TP53 R273H con kits diferentes (QIAGEN y DANAGENE) - v P P L P
., afiadir 50-100 ng totales. Solucién: emplear
de plasma (MMC) Controles: 2 lineas celulares. K e .
D kit de pre-amplificacién para *material
Repeticién ensayo 8 Ambos ensayos: 5 ADNs de plasma (MMC) con Misma conclusién ensayo 8: usar pre-
. TP53 R273H y BRAF - . Tyl 2
9 con mas muestras y kit DANAGENE y 1 ADN comercial para cada amplificacidon para aumentar nimero de
V600E L.
sondas sonda. eventos y concentracion de cfDNA.
Comparacion de Muestras: 4 ADNs de plasma (MMC) extraidos No salen eventos positivos FAM, pero los
10 resultados en 2 kits BRAF VE00E con kits diferentes (QIAGEN y DANAGEN). eventos HEX aparecen mucho mas
diferentes de Controles: 1 ADN comercial y 1 parafina compactos y agrupados en el kit QIAGEN
extraccion plasma secuenciada por Sequenom. (kit con mejores resultados).
.Mayor nimero de eventos positivos en
Pl Muestras: 10 ADNs de parafinas (4NC) (o S SRR T
1 * : PIK3CA E545K Controles: 2 lineas celulares y 1 ADN de o . p '
de parafina (HNC) + - . Técnica muy sensible: aparecen muestras
. . parafina secuenciada por Sequenom. - .
Mtiempo annealing positivas dadas como negativas en el panel
de Sequenom (limite detecciéon 10%).
Muestras: 10 ADNs de parafinas (HNC). Sigue viéndose efecto lluvia caracteristico
12 Repeticidn ensayo PIK3CA H1047R Controles: 1 ADN ct?meraal, 1 I|r.1ea celulary 2 deiparaflna. Soluaohs ampllar nymlero de
11 con otra sonda ADNs de parafinas secuenciadas por ciclos o plantear digestion enzimatica.
Sequenom. Sonda menos prometedora (mejor E545K).
- Muestras: 10 ADNs de parafinas (HNC) No se ha observado saturacion en el
Repeticidn ensayo , . ¥
13 PIK3CA E542K Controles: 1 linea celular y 3 ADNs de control negativo de parafina Sequenom.

11 con otra sonda

parafinas secuenciadas por Sequenom.

Sonda igual de prometedora que E545K.
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Testeo muestras

pre-amplificadas del

ensayo 13

Testeo muestras
pre-amplificadas
parafinas (HNC)

Testeo digestion
enzimdtica + T'n2
ciclos para reducir

efecto lluvia

Testeo de las
primeras muestras
de plasma (PDAC),

con la sonda

Multiplex
Repeticidon ensayo
17 con muestras

dudosas

Blsqueda de una
mutacidén concreta
positiva para un
paciente

Repeticidon ensayo

19 pero con plasmas

pre-amplificados

Repeticidn ensayo
20 solo para el
paciente HNC-008
con diferentes
sondas

Testeo de las
primeras muestras
de plasma (BLC)

Testeo de las
primeras muestras
de orina (BLC) —
Repeticidon ensayo

19 solo plasmas pre-

amplificados

Confirmacion y
comparacion de
resultados en 3 kits
diferentes de
extraccion orina

Testeo de la
mutacion mas
comun en BLC en
orina y plasma

PIK3CA E542K

4 mutaciones TP53:
R175H, R248Q, R273H,

R282W

PIK3CA C420R

KRAS G12/G13
Multiplex

KRAS G12/G13
Multiplex

PIK3CA C420R

PIK3CA C420R

KRAS G12/G13
Multiplex - NRAS

G12/G13 Multiplex -

KRAS A146T

PIK3CA E545K

PIK3CA E545K y PIK3CA

C420R

PIK3CA E545K

FGFR3 5249C

Muestras: 10 ADNs de parafinas (HNC) pre-
amplificadas.
Controles: 1 linea celular y 3 ADNs de
parafinas secuenciadas por Sequenom.

Los cuatro ensayos: 6 ADNs de parafinas (HNC)

pre-amplificadas y 1 ADN de parafina
secuenciada por Sequenom.

Muestras: 2 ADNs de parafina (HNC) con y sin
digestion enzimatica.
Controles: 1 linea celulary 1 ADN de parafina
secuenciada por Sequenom.

Muestras: 14 ADNs de plasma (PDAC).
Control: 1 ADN de parafina secuenciada por
Sequenom.

Muestras: 5 ADNs de plasma (PDAC).
Controles: 2 ADNs de parafinas secuenciadas
por Sequenom.

Muestras: 3 ADNs de parafinas (HNC) y 2 ADNs
de plasma (HNC).
Controles: 1 linea celular y 1 ADN de parafina
secuenciada por Sequenom.

Muestras: 1 ADN de parafina (HNC), 2 ADNs
de plasma (HNC) y 2 ADNs de plasma (HNC)
pre-amplificados.

Controles: 1 linea celulary 1 ADN de parafina
secuenciada por Sequenom.

Los tres ensayos: 1 ADN de parafina (HNC), 2
ADNSs de plasma (HNC) pre-amplificado y 4
ADNs de parafinas secuenciadas por
Sequenom.

Muestras: 12 ADNs de plasma (BLC).
Controles: 2 lineas celulares.

Ensayo E545K.Muestras: 8 ADNs de orina
(BLC) y 8 ADNs de orina (BLC) pre-
amplificados. Controles: 2 lineas celulares
Ensayo C420R. Muestras: 2 ADNs de plasma
(HNC) pre-amplificados. Controles: 1 linea
celulary 1 ADN de parafina secuenciada por
Sequenom.

Muestras: 3 ADNs de orina (BLC) con y 4 sin
pre-amplificacion extraidos con el “Circulating
Kit”, 3 con y 3 sin pre-amplificacion extraidos
con el “Viral RNA Mini Kit”, y 11 cony 11 sin
pre-amplificacion extraidos con el “DNA Micro
Kit”.
Controles: 2 lineas celulares.

Muestras: 3 ADNs de orina (BLC) con y 3 sin
pre-amplificacion extraidos con el “Viral RNA
Mini Kit”, y 12 ADNs de plasma (BLC) sin pre-

amp.
Controles: 1 linea celular.

ANEXOS

Si se ha observado saturacion en el control
negativo, y este provoca el efecto lluvia.
Exito pre-amplificacién: clister mucho mas
definido y homogeneizacién de muestras.
Sondas muy prometedoras.

No obstante, sobresaturacion en el control
positivo de los 4 ensayos, lo que podria
afectar al n2 eventos de las muestras
dando gran cantidad de dobles positivos.
La digestion enzimdtica parece empeorar el
resultado, pues \,n2 eventos en gran
cantidad en ambas muestras.

El aumento del ne ciclos en 50 tampoco
parece influir mucho al efecto lluvia.
Muy buena visualizaciéon de diferentes
poblaciones: cada muestra tiene una
mutacidn diferente.

Para determinar la mutacion exacta habria
que hacer el ensayo KRAS por separado.
Se reafirman las conclusiones del ensayo
17: se confirman las 3 mutaciones mas
claras y se rechazan las 2 dudosas.

Se registran eventos ositivos en parafina
pero negativos en plasma pese a ser del
mismo paciente, debido al J,% mutacién.
Insistir en M cantidad cfDNA o pre-
amplificar en plasma.

Un evento positivo en agua puede dar
mucho margen de error.

Fallo en la amplificacién debido a una

saturacion con la sonda en el proceso.

En el resto de muestras, sin resultados
aparentes.

La Unica muestra positiva es la parafina, a
pesar de que no puede confirmarse la
mutacion exacta por ser sonda Multiplex.
No se visualizan diferentes poblaciones.
Resultados negativos en todos los plasmas.
La separacion de clusteres es mucho mejor
y sin efecto lluvia al ser muestras de
plasma.

Poco material sin pre-amplificar o poner
M cantidad cfDNA (hay |, n2 eventos).
No diferencia en la separacion de clusteres
entre el ADN con y sin pre-amplificar orina,
con resultados concordantes.

Exito orina: mejores resultados y niimero
de eventos positivos (mas en pre-
amplificado). Una muestra ha resultado
tener 42% de porcentaje mutacional
(BLC-005-U1).

Resultados negativos en plasma de HNC.
Se confirman 3 muestras de orina pre-amp
positivas del ensayo 23, y 2 sin pre-amp
surgen como duda del “Circulating Kit”.
Muchos eventos pueden dar efecto lluvia.
Salen positivas y coinciden las muestras
con y sin pre-amp del “Viral RNA Mini Kit”,
aungue con |, n2 eventos.

Todas las muestras salen coincidentes en el
“DNA Micro Kit” con y sin pre-amp
respecto al resto de kits, con un n2
suficiente de eventos.

No se observan resultados aparentes en
ninguna de las muestras: ni en plasma sin
pre-amp ({,material) ni en orina (se
eligieron las 3 muestras mas positivas del
ensayo n2 23).
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Repeticion del
ensayo 25 pero con
todas las muestras y

en plasma pre-

amplificado y con
orina extraido con el

mejor kit

(“Circulating Kit”)

Repeticion ensayo

26 reduciendo

[ly

solo con muestras
prometedoras

FGFR3 5249C

FGFR3 5249C

Muestras: 12 ADNs de plasma (BLC) pre-
amplificados y 12 ADNs de orina (BLC)

extraidos con el “Circulating Kit” sin pre-amp.
Controles: 1 linea celular.

Muestras: 6 ADNs de orina (BLC) extraidas con

el “Circulating Kit” sin pre-amp.

Controles: 1 ADN de parafina secuenciada por
Sequenom.

ANEXOS

Las muestras de plasma sin resultados
aparentes, salvo una muestra dudosa.
Las de orina con resultados muy
prometedores, con 31% de porcentaje de
mutacion en la muestra BLC-004-U1y
36,1% en BLC-007-U1.

Las dos anteriores muestras mostraban
sobresaturacion, con gran cantidad de
dobles positivos.

Se observa concordancia en diferentes
muestras positivas para la mutacién PIK3CA
E545K (ensayos n2 19 hasta n2 21) y para la
FGFR3 S249C.

Se confirma la mutacién en 5 de las
muestras, incluyendo las 2 con mayor
porcentaje de mutacion, y se desecha una
muestra positiva para PIK3CA E545K.

A pesar de reducirse a la mitad la
concentracién afiadida, una muestra sigue
siendo muy saturada.

Tabla Il. Tabla de valores criticos para el calculo de chi-cuadrado (XZ) (SLIDESHARE, 2016).

o 0,585 PE] 057S G55 o8 075 05 025 045 0,025 [t hO0S
1 T.A79 6,835 5,024 3841 2, ToE 1,223 0,455 a0 a,004 a,0o1 0,000 a,a00
2 10,587 9,210 738 5,981 4,605 2,77 1,388 0,575 0,103 0,051 0,020 0010
3 1Z8EE N5 8,348 TAE 6251 4,108 2,366 1,113 0,352 0,316 0,115 Q4072
4 14BE0 13277 11,143 G480 TG 8,285 3,357 1,523 a,711 0,484 a.207 a.207
3 16780 15085 128X 11070 8238 B,E24 4,351 2,675 1,145 0,831 0,554 o412
6 15545 16812 144439 1258 10645 7541 5,348 3455 1,635 1,837 0872 0676
T OERZTE 18475 6,3 14067 12T BLar 6,346 4055 2,167 1,550 1.23% 0.389
8 MEss  M0ee0  1TEE 18507 1336 10219 7344 5071 273 2,180 1,648 1,344
9 Xi5és B85 19.0EF 1681B 146884 11,353 B33 5,653 3,325 2,700 2,86 1,735

10 EES 23209 IAEZ 18307 15887 12549 B2 8,737 3,80 3,247 2,058 2,156
1" 26 75T 24725 520 19475 17ETE 13T 10,241 7584 4575 RS 3083 2503
12 W0 MWNT AT 21028 18548 14845 11,540 8438 5,326 4,404 357 3074

Tabla Ill. Conversién de los nanogramos adicionados a la sensibilidad alcanzada segun Bio-Rad (B/O-RAD, 2015).

Amount of Amplifiable DNA QuantaSoft™ Software Haplold Genome Maximum
Analyzed per Assay, ng Readout, copies/ul Equivalents” Sensitivity™

AD0 6,060.6 121,2121 0.002%

mﬁ“’m 350 5303.0 106,060.6 0.003%
300 45455 90,5091 0.003%

250 33,7879 75,757.6 0.004%

200 3,030.3 B0,606.1 0.005%

150 22727 45,4545 0.007%

100 1.515.2 30,303.0 0.010%

75 1,136.4 227273 0.013%

50 TE7 .6 15,151.5 0.020%

40 6061 12,121.2 0.025%

3By - » 6000 —--—-32 100000 -——-3> 0.050%

25 37838 7.575.8 0.040%

20 303.0 6,060.6 0.050%

15 2273 4.545.5 0.066%

10 1515 3,030.3 0.099%

b 75.8 1.616.2 0.198%

Very low DNA input 1 16.2 303.0 0.99%
0.5 7.6 1815 1.98%

a1 1.5 303 9.90%

Minimum coples 0.01 0.2 3.0 99.00%




ANEXOS

>5p|P42336| PH3CA_HUMAN Phosphatidvlinositel 4,5-bisphosphate 3-kinase gatalvtic subunit alpha facform

a) 05=Homo sapiens QE=9%60& GN=FIE3CAR FE=1 3V=2
MPPRFSSGELWGIHLMEFPRILVECLLFNGMIVILECLREATLITIKHELFEEARKY FLHQLLODES SYI FVSVITQEAEREEFF DETRRLCDLR LFQF FLEVIE FVEH
REEKI LNREIGFAIGHMEFVCEFDMVEDFEVODFRRN I LNV CKE AVD LRDLNSPHSRAMYVYFEFNVES SFELFKH ITNELDEGQT IVV IWVIVIPNNDEQEY TLE INHD
CVPEQVIAERTREKTRSMLLSSEQLELCVLEY QGHYILEVCGCOEYFLEEYPLIQY KY T RSCTMLGRMPNIML MRKESLY SOL FMDCFTMESY SRRI STATPY MNGE
TSTESLWVINSALRIKILCATY VNVNIRDIDE IYVRTGI YHEGEF LCDN VNT ORVE CSH FRWHEWLNYDIYIFDLFRARRLCLSIC SWGRKGAKEEHEP LAWGNIN
LEDYTDTLVSGEMALNLW FVFHGLE DLLNFIGVIGSNENEET PCLELEF DWF S5VVEF P OMSVIEEHANWSVS RERGF SYSHAGLSNRLARDNELRENDKEQLERALS
TEDFLSEITEQEKDF LWSHRHY CVT IPE ILPELLL SVEWN SR DEVAQMY CLVEDWE PIKFEQAMEL LDCHYPD FMVEGF AVRC LEKYLTDDEL SOYLIQLVOVLEYE
QYLDNLLVRFLLEERLTHORIGHFF FWH LKSEMHNETVS ORFGLLLESY CRACGMY LEH LNR OVEAMEK LINL TDI LEQERED ETQEVOMEF LVEQMERPDFMDALQ
GFLSPLNPAHOLGNLELEECRIMSS AKR PLWLNWENFDIMSE LLF ONNE ITFENGDDLEQUMLTLO I IR IMEN IWQNQG LDLEMLEYGCLSIGDCVE LIEVVRNSHT
IMOIQCHGGLEGALOFNSHTLH OWLEDENEGE IYDAATDLFTRSCAGYCVAT FILG IGDRHAN SNIMVED DGOL FHI DFGHF LD HEKEKFG YRR ERVP FVLTQDFLIV
ISHGROECTETREFERFOEMCYKAY LAT ROHANLE INLF SMMLGS GMPE LOSFODI AY I RET LATDKTE QEA L EY FMEOMN DA HHGGW I TEMDWIFH T IR OHA LN

>MM 0062153.4 Homo sapiens phosphatidylinesitol-4,5-bisphosphate 3-kinase catalytic subunit alpha (FIK3CR),
b) Nuclectide Sequence

ATGCCTCC ACGACCATCATCAGGTE A AC TET G GG CAT CCAC T TG AT G COC CA R G AT CCT AGTAGRATGTT TACTACCA A A TGEAATCATAGTGACTT TAGRATS
CCTCCGTGRAGECTACATTARTA RCCATA A AGC ATGARCTATT TAR AGRRGCARGRR A AT ACCCCCTCCATCARCTTCTT CARGATGRAATCTTCTTACATT TTC GTAR
GTETTACT AR GRARGCAG AR MG GEA ARG A TTT TTT GAT G AR A CA R GACG AC T TTGT GAC CTT OGO TI T TTCARCCCTT TTTARRA GTALTTGALCCAGTAGE CRRAC
CGTGARGR AR GATCCTCAATCGAG A R A TTGE TTT TGCTATCGECATGC CAG TG TG TEARATT TGATATG GTTA A RGATC CAGRACT ACAGGACTTCC GRAGRARTAT
TCTGAACGTTTGTAR ARG AGCT GG AT CTTA GGG ACCT AR TT CACCT CAT AGTAGRG LA R TCTATGT CTAT CCT CCARATGTAGRARATCTTCACCAGRATTG CCRAR
AGCACATATATAATA AT TAGA TAR AGEGCAR AT ATAGTEGTEATCTGEGT ARTAGTT TCT CCAR ATAATGA CAR GCAGRAGTAT ACTC TEARRAT CARCCATEAC
TETIGTACCAGRACARGTARTTGCTGRAAG AT CAGGRR R AR AT AR GTATGI T GCTATCCTCT GRACARC TRAR RRCTCIGTGT TTTAGRATATCAGGGCARGTA
TATTT TAR A AGTET G TG AT T AT AL TACT TCC TAGA A R A A T TCC T CT G AGT CAGT ATA AGTATAT AR GA AGC TET ATAA TEC TTGE GAGGATG CCCAAT TTGA
TETTGAT GG T ARG AR GO CT TTA T T T AL C TGO A TG AT GTTT TAC AR TG CCATCT TAT T CCAGRCG CAT TTC CACAGCT ACACCAT ATAT GRATGE AGAR
A A TCTAC AR A TCC T T TEGETIAT A A T A G TEC AL T C AR AT A R R R A TTCTI TG TG AR CTAC GTGAATG TAR ATATTCGRAGACATTGAT AACGATCTATS TTCE
AR CAGGTATCTACCA TG AGCAGRA CCCTTAT GTGACA A TET GAA CACT CAR AGA G TACCT T GTTC CAA TCCC AGS TG AR TG AR T GECT GRATTAT GATATATACAE
TTCCTGATCTTCCTCGTECTGCTCGRACT TTGCCTTTCCATTTGCTCTET LﬂjjﬁGCCGBJ}EGHGCTBJ}EAGGBJLA@CCAHGGCBIGGGGE}ATBIAAAC
TTETT TGA T T A A A A AT TAG TAT CT GG AR A A A TG T TTGARTCTTT GECC AT ACC TCAT GEATTAGARGATT TGCT GAACCCTATT GETG TTACTG GATC
A A TCCRR AT ARG A A T A TGO TTAGAGT TeE AGT T TEACT G T T AGC AG TG TG TA R AGTTCOC AGAT ATGTCAGTGATTGALGAGCATGCCAATTGE TCTE
TATCCOERAGRARGCAGEAT TTAGCTATTCCCAC LA GEAC TEAGTARCAGACT AECT AGAGAC AR TG AR T TAAG GEA AR A TEACAR A GAAC MG TCAR AGCART TTCT
A ACEARATCCTCTC TC T AR A T A C T AGC A GRACA A A GAT TTTCTAT GEAGTCACAG ACACTAT TETGTARCTATCCCCGARAT TCTACCCARAT TEGCTTC TETC
TG TR R AT G AT T TAGAGA T AR GTAGCCC AGATETATIGCT T GETARR A GRT T GECCTCCAAT CRAR ACCT GRRACAGGCTATGGARCT TCT GEACTGTART TRACC
CAGATCCTATGEITCGAGGITT TGC TET TCGE TGC TIGGARR RAT ATTTARCAGAT GRCARACTTTCTCAGTATITART TCAGCTAGTACAGETCCTARA ATATGRE
CAATATT T AT A A TG CT Te TEAGAT TTTT ACT GAA G A R A GO A TTEA CTA AT CA ARG AT TEGG CACTITT TCTTTT GECATTTARRAA TCT GAGA TGCACA ATAR
AR CAGTTAGCCAGAGET T TEECCT G CTT TTGE AT CCTAT TG TG TECA TET GEEATETATT TEAA GCACC TG AAT AGG CAAG TCGAGGCAAT GLRA RAGCTCATTA
ACTTAACTEACATTCT A AR CAGEAGA L ARG AT AR A CAC AR AGET ACAGA TG ARG TIT TTAGTTGAGCA R AT CAGGCGACCAGATT TCATGEATGC TCT ACAS
GECTTTCTGTCTCCT CTARRCCCTGCTCATCA ACT AGER AACCTC AGGC TTGARGAGTE TG AATT AT TCCT CTGCAR AR RGGCCACTG TGS TTGAATT GGG AGRAR
oA G A A T A TETC AR T TAC TG T T T CA G A A A TR AT CAT CTTT AR A A TG GEE ATGATTT MO G GO AR GAT ATGCTAR CACTTCARAT TATT CGTATT ATGE
A AT ATC TG AR AT AR GG T T TR TCTT CeR AT G T TACCTT AT TIG T TG TR ATC GETGACT GTCT GEGACT TATT GAGGTGE TGO GRRA TTC TCACACT
ATTATGCARRTTCAGTGCARMGGOG LT TEAL AGE TGCACTGCAGTTCARCAGCCACAC ACT ACAT CAGTGEC TCARRAGACAR GRACA A A GEAGRAR TATATGATGEC
AGCCATTGACCTGT T TACACGT TCATGT G TG GAT ACT G TET AGC TACC TTCATIT TG GAATTGEAGATCGT CACRARAT AGTARCATCAT GET GALA GACGAT GEAC
ACTGTITCATATAGRTI TTGGACACT I TTIGGAT CACRRGRAGR AR R A TT TG TAT AR A CGRAG AR CGTGT GCCATT IGI T TIGACRCAGGATITCTTARAT AGTG
ATTAGTAR AGEAGCCCA A GRAT GCACAR ACAC A A G AGR A TTT GAGAGST TTC AGGA GAT G TG TTACARGGCTTATC TAGCTAT TCGACAGCAT GCCAATC TCT TCAT
AR TCTIT TCT CAAT GAT GCTT GEC TCT GEAL T CAGA AT AR A TCT TT T GAT G ACAT TG CATACAT TCCA ARG ACCCTAGCCT TAGATAA ARCT GAGCAR GAGS
CTTTGGAGTAT TTCATGARACA R AT GAR TEAT GCACATCATG TG GCTGEACALM A RRR ATGCATT GEATCTT CCACACARTTARA CAGCATGCATT GRACTGA

Figura I. Secuencia FASTA aminoacidica (a) y nucleotidica (b) del gen PIK3CA. Las regiones sombreadas de color rojo indican la
localizacion del coddn inductor de la mutacidon C420R, y las amarillas indican los sitios de corte de la enzima Hae /Il (NCBI, 2019).

Tabla IV. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 25, con
muestras de plasma (BLC) sin pre-amplificar (archivo Excel).

Well Sample Target Concentration CopiesPer20ulWell | Positives | Negatives | Ch1:Ch2+ | Ch1+Ch2- | Ch1-Ch2+ | Ch1-Ch2- | FractionalAbundance
A02 BLC-001-L1 FGFRS 5249C o 9 15638 o o 482 15146
FGFR3 52495 37,6 752 15146
B02 BLC-002-11 FGFRS 5249C o 9 14579 o o 384 13985
FGFR3 52495 32,7 654 13985
€02 BLC-003-11 FGFRS 5249C 0 9 16135 o o 258 13877
FGFR3 52495 21,7 434 13877
D02 BLC-004-L1 FGFRS 5043C 0 0 13915 o o 178 13735
FGFR3 52495 15,1 302 13735
E02 BLC-005-L1 FGFR3 5245C 0 0 2704 o o 33 2671
FGFR3 52495 144 283 2671
Fo2 BLC-006-L1 FGFR3 5245C 0 0 12642 o o 269 12373
FGFR3 52495 253 506 12373
AD3 BLC-007-L1 FGFR3 5245C 0 0 12895 o o 669 12226
FGFR3 52495 62,7 1254 12226
BO3 BLC-008-L1 FGFR3 5245C 0 0 12604 o o 1684 11220
FGFR3 52495 165 3300 11220
03 BLC-009-L1 FGFR3 5245C 0 0 8643 o o 250 8393
FGFR3 52495 34,5 690 3393
Do3 BLC-010-L1 FGFR3 5245C 0 0 1707 o o 256 11451
FGFR3 52495 26 520 11451
E03 BLC-011-L1 FGFR3 5243C 0 0 11425 o o 291 11132
FGFR3 52435 304 608 11132
FO3 BLC-012-11 FGFRS 5249C 02 4 ‘ 2 ‘ 11513 1 1 170 11343 11 Muestra BLC-012-11 no detectado
FGFRZ 52405 17,6 352 [ 1 | 11388
- . °
Tabla V. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n? 26, con
muestras de plasma (BLC) pre-amplificadas (archivo Excel).
Well Sample Target Concentration |CopiesPer20ulWell| Positives | Negatives | Chl+Ch2+ | Chl+Ch2- | Chl-Ch2+ | Chl-Ch2- FractionalAbundance
AO1 BLC-001-L1 Pre-Amp FGFRS 5249¢ 0 9 11587 0 0 241 11146
FGFR3 52495 252 504 11146
BO1 BLC-002-L1 Pre-Amp FGFRS 5249C o 9 14612 0 0 269 14343
FGFR3 52495 218 438 14343
fuii BLC-003-L1 Pre-Amp FGFRS $249C 0 0 11984 0 0 150 11834
FGFR3 52495 148 296
D01 BLC-004-L1 Pre-Amp FGFRS 5249C 0 9 0 0 138 12331
FGFR3 52495 131 262
E01 BLC-005-L1 Pre-Amp FGFRS 52430 0 0 1] 1] 178 12376
FGFR3 52495 168 336
FO1 BLC-006-L1 Pre-Amp FGFRS 52430 0.1 2 1 [ 308 11316 03 Muestra BLC-006-L1 Pre-Amp no detectado
FGFR3 52495 3.7 634
A0Z BLC-007-L1 Pre-Amp FGFRS 52430 023 46 L] 3 776 14401 0,38 Muestra BLC-007-L1 Pre-Amp no detectado
FGFR3 52498 61,7 1234
B02 BLC-008-L1 Pre-Amp FGFR3 5249¢ o el 0 0 281 10294
FGFR3 52495 97 1540
€02 BLC-008-L1 Pre-Amp FGFRS 5249¢ 0 2 0 0 179 13050
FGFR3 52495 16 320
D02 BLC-010-L1 Pre-Amp FGFRS 5249C 0 9 0 0 197 11432
FGFR3 52495 20,1 402
E02 BLC-011-L1 Pre-Amp FGFRS 5249C 0.09 18 1 0 335 13117 0,29
FGFR3 52495 298 596
Fo2 BLC-012-L1 Pre-Amp FGFRS $249C 0 o 0 0 142 13898
FGFR3 52495 12 240
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Tabla VI. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 23, con
3 muestras de orina (BLC) extraidas con el “Circulating Kit” sin y con pre-amplificacién (archivo Excel).

Well Sample. Target | Concenwation | CopiesPer20ulWell Negatives | Chl+Ch2s | Chl+Ch2- | Chl-Ch2+ | Chi-Ch2- | FractionalAbundance

801 BLC-002-U1 Circulating Kit PIKICA 545K 0.14 L8 16731 [ 2 535 16196 037 Muestra BLC-002-U1 no detectado
PIKICA E545E 38,2 764 16198

B02 | BLC-002-U1 Pre-Amp Circulsting kit [FIkOC ES45K 26 52 15649 5 30 1196 14453 27 Muestra BLC-D02-U1 Pre- Amp no detectado
PIKICA E545E 54 1880 14483

€01 BLC-005-U1 Circulating Kit PIKICA ES45K L6 £32 1538 11 330 392 12146 45,8 Mugstra BLC-005-U1 o detectado
PIKICA E545E 374 748 12476

£02 | BLC-005-U1 Pre-amp Circulsting kit [FIkOC ES45K 85 1672 11354 80 755 1060 10274 a2 Muestra BLC-D05-U1 Pre- Amp no detectado
PIKICA E545E 116 2320 11029

FO1 BLC-006-U1 Circulating Kit PIKICA ES45K 0 0 16265 0 0 922 15343
PIKICA ES45E 68,7 1374 922 15343

F02 | BLC-006-UL Pre-Amp Circulating Kit [on E335K Ll 224 [ 15 ] 1sme 2z 13 2403 13303 057 Muestra BLC-D0B-U1 Pre- Amp no detectado
PIK3CA ESA5F 195 3900 [ a0 | 313316

Tabla VII. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 24, con
3 muestras de orina (BLC) extraidas con el “DNA Micro Kit” sin y con pre-amplificacion (archivo Excel).

Well Sample Target [ Concentration | Coplesperzoulwell Negatives | Chivchas | Chischz- | Chichos | Chi-Cho- | FracionalAbundance

803 BLC-002-U1 DNA Macro K FIKICA E580K 033 106 13336 2 4 2208 11048 024 Muestra BLC-002-U1 detactado
PIK3CA E585E 222 4220 11052

E04 | BLC-002-U1 Pre-Amp DNA Macro Kit | —ioch ES25K 72 a2 1875 32 38 5016 6259 105 Muestra BLC-002-U1 Pre-Amp detectado
PIK3CA E545E 576 13520 5297

£03 BLC-005-U1 DNA Macro Ki PIKSCA ES45K 200 000 12886 1185 1201 6590 5296 193 Muestra BLC-005-UL detactado
PIK3CA E545E 837 16740 7297

705 | BLC-005-UL Pre-Amp DNA Macro kir [ PIGGCAESASK | 553 11060 247 1655 830 7638 1509 04 Muestra BLC-005-U1 Pre-Amp detectado
PIK3CA ES4SE 2157 43140 12203 1338

F03 BLC-006-U1 DNA Macro Kit PIKICA ES45K 015 2 X 16159 2 0 8720 7430 0,016 Muestra BLC-006-UL no detectado
PIK3CA ES4SE o1 18280 731 7230

BOS | BLC-00E-UL Pre-Amp DNA Macro Kir | ikich ES63K L 20 H 10123 7 2 8768 1364 0,088 Muestra BLC-006-UL Pre-Amp detectado
PIK3CA E54SE 1360 47200 5775 1366

Tabla VIII. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n? 24, con
3 muestras de orina (BLC) extraidas con el “Viral RNA Mini Kit” sin y con pre-amplificacion (archivo Excel).

well Sample Target Concentration | CopiesPer20ulWell | Po: i Ch1#Ch2+ | Ch1#Ch3- | Ch1-Ch2+ | Chl-Ch2- | FractionalAbundance

AD2 BLC-002-U1 Viral RNA Mini Kit PIKSCA ES45K 0 0 0 0 24 11853
PIK3CA E545E 24 48

Do2 BLC-0D2-U1 Pre-Amp Viral RNA Min PIKSCA ES45K 024 88 0 3 97 15926 58 Muestra BLC-002-U1 Pre-Amp detectado
PIK3CA E545E 71 142

B0Z BLC-005-U1 Viral RNA Mini Kit PIKICA ES45K 33 56 2 33 83 12399 29 Muestra BLC-005-U1 no detectado
PIK3CA E545E 8 160

ED2 BLC-0D5-U1 Pre-Amp Viral RNA Min PIKICA ES45K 155 310 2 179 213 13405 457 Muestra BLC-005-U1 Pre-Amp detectado
PIK3CA E545E 18,5 370

0z BLC-006-U1 Viral RNA Mini Kit PIKSCA ES45K 0 0 0 0 78 15530
PIK3CA ES45E 59 118

FO2 BLC-006-U1 Pre-Amp Viral RNA PIK3CA ES45K 0 0 0 0 244 14383
PIK3CA ES45E 138 396

Tabla IX. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 24, con
muestras de orina (BLC) extraidas con el “DNA Micro Kit” sin y con pre-amplificacién (archivo Excel).

well Sample Target Concentration | CopiesPer20ulWell| Positives | Negatives | Ch1+Ch2+ | ChilsCha- | Chi-Ch2+ | Chi-ChZ- | FractionalAbundance
A03 BLE-001-U1 DNA Macro Kit PIKSCA ES45K 0 0 ] ] 13 12887
PIK3CA ES45E 12
803 BLC-002-U1 DNA Macro Kit PIKSCA ER45K 0.8 2 4 2298 11048 024 Muestra BLC-002-U1 detectado.
PIK3CA ES45E 222
03 BLE-003-U1 DNA Macro Kit PIKSCA ES45K 0 ] ] 21 11537
PIK3CA ES45E 21
D03 BLC-004-U1 DNA Macro Kit PIKSCA ER45K 0 ] ] 1706 14207
PIK3CA ES45E 133
E03 BLE-005-U1 DNA Macro Kit | CLK30A ES45K | 200 1186 1201 6590 6296 183 Muestra BLC-005-U1 detectado
PIK3CA ES45E 837
FO3 BLC-006-U1 DNA Macro Kit PIKICA 545K 015 2 0 8729 7430 0,016 Muestra BLC-006-U1 no detectado
PIK3CA ES45E 914
Go3 BLE-008-U1 DNA Macro Kit PIKSCA ES45K 0 ] ] 1933 13242
PIK3CA ES45E 160
HO3 BLC-002-U1 DNA Macro Kit PIKICA 545K 0.2 1 2 6809 9167 0,034 Muestra BLC-009-U1 detectado
PIK3CA ES45E 653
04 BLE-010-U1 DNA Macro Kit PIKSCA ES45K 0 ] ] 1121 1148
PIK3CA ES45E 2790 55800 11121 1148
804 BLC-011-U1 DNA Macro Kit PIKICA 545K 0 0 15991 0 0 2 15970
PIK3CA E545E 15 30 21 15970
04 BLE-012-U1 DNA Macro Kit PIKSCA ES45K 0 0 2289 ] ] ] 9289
PIK3CA ES45E 0 0 2 9289
D04 | BLC-001-UL Pre-Amp DNA Macro Kir | Ikoch ESA5K 12 4 = 12119 8 4 8455 3664 0,083 WMuestra BLC-001-U1 Pre-Amp detectado
PIK3CA ES4SE 1407 28140 8463 3668
E04 | BLC-D02-UL Pre-Amp DNA Macro kit | —Cleoch ES45K 7L 138 il L1475 32 38 5016 6459 1,05 Muestra BLC-002-U1 Pre-Amp detectado
PIK3CA E54SE 676 13520 5048 6457
F04 | BLC-D03-UL Pre-Amp DNA Macro kit | ik ES45K 0 0 [E 0 0 54 12095
PIK3CA E545E 51 182 94 12095
604 | BLC-004-U1 Pre-Amp DNA Macro kit [—Fiioch ESA5K 0.2 52 2 10950 2 0 3220 7730 0,05 Muestra BLC-002-U1 Pre-Amp no detectado
PIK3CA E545E 410 8200 3222 7730
405 | BLC-DOS-UL Pre-Amp DNA Macro kit [—LIeoch ESASK | 553 11060 3485 947 4655 830 7638 1509 Muestra BLC-005-U1 Pre-Amp detectado
PIK3CA ES4SE 2157 43140 12293 2339
BOS | BLC-00G-U1 Pre-Amp DNA Macro Kir | koch ES35K E 20 H 10432 7 2 8768 1364 0,044 Muestra BLC-006-U1 Pre-Amp detectado
PIK3CA E54SE 2360 47200 8775 1366
05 | BLC-008-U1 Pra-Amp DA Macro kit | Ikoch ES35K 0.09 18 L 125% 0 1 3695 8303 0,023 Muestra BLC-008-UL Pre-Amp no detectado
PIK3CA E545E 208 8160 3695 8904
DOS | BLC-009-UL Pre-Amp DNA Macro it [—Fiioch ESA5K u 0 10051 0 0 1 10030
PIK3CA E545E 012 24 1 10030
E05 | BLC-DL0-ULPre-Amp DNA Macro kit |—LIeoch ESAK 048 2.8 9718 4 ] 9711 7 0,006 WMuestra BLC-010-U1 Pre-Amp detectado
PIK3CA ES4SE 8500 170000 7
FOS | BLC-DLL-ULPre-Amp DNA Macro kit | —Cleoch ES45K 0 g 10803 ] ] 4 10779
PIK3CA E54SE 26 52 10779
605 | BLC-012-U1 Pra-Amp DA Macro kit | koch ES35K 045 2 [ a 7 o1 4 0 10461 0 4,506-05 Muestra BLC-012-U1 Pre-Amp detectado
PIK3CA ES4SE 1000000 20000000 | 10465 | 0
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Tabla X. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 22, con
muestras de plasma (BLC) sin pre-amplificacion (archivo Excel).

Well Sample Target Concentration | CopiesPer20ulWell | Positives | Negatives | Ch1+Ch2+ | Ch1+Ch2- | Ch1-Ch2+ | Ch1-Ch2- | FractionalAbundance
AD1 BLC-001-L1 PIKSCA 545K 2 0 15244 0 0 105 15139
PIK3CA ES45E 81 162 15139
BO1 BLC-002-L1 PIKECA ES45K ol 2 12966 0 0 69 12897 7
PIK3CA ES45E 6,3 126 12897
<01 BLC-003-L1 PIK3CA ES45K ol o 13351 0 0 52 13439 27
PIK3CA ES45E 45 90 13489
D01 BLC-004-11 PIKICA E545K 01 2 : 12137 1 0 35 12162 26 Muestra BLC-004-11 no detectado
PIK3CA ES45E 3.5 70 36 12162
EO1 BLC-005-L1 PIKICA E545K 012 24 : 2713 1 0 35 9678 08 Muestra ELC-005-L1 no detectado
PIK3CA ES45E 44 88 36 9678
FO1 BLC-006-L1 PIKICA E345K 0.08 L6 = 15520 1 0 36 14284 03 Muestra BLC-006-L1 no detectado
PIK3CA ES45E 3 60 37 14284
G01 BLC-007-L1 PIKSCA 545K 01 L] 1 11754 1 0 120 11674 08 Muestra BLC-007-L1 no detectado
PIK3CA ES45E 12,1 242 121 11674
HO1 BLC-008-L1 PIKSCA 545K 0,09 18 1 12628 1 0 281 12347 03 Muestra BLC-008-L1 no detectado
PIK3CA ES45E 26,6 532 282 12347
PIK3CA E545K 0 0 12292
AD2 BLC-009-L1 0 0 80 12212
PIK3CA E545E 77 154 | a0 | 12012
PIK3CA ES45K 0 0 12980
BO2 BLC-010-L1 0 0 83 12897 62,8
PIK3CA E545E 75 150 12897 i
PIK3CA ES45K 0 o 11857
€02 BLC-011-11 0 0 55 11802
PIK3CA E545E 5,5 110 11802
Do2 BLC-012-11 PIKICA E545K ol 0 13077 0 0 36 13041
PIK3CA ES45E 3,2 64 36 13041
Tabla XI. Resumen de los resultados numéricos analizados en el ensayo de ddPCR n2 23 y n2 24, con
muestras de orina (BLC) extraidas con el “Circulating Kit” sin pre-amplificacidn (archivo Excel).
‘Well Sample Target Concentration | CopiesPer20ulWell | Positives. Negatives Ch1+Ch2+ Ch1+Ch2- Ch1-Ch2+ Ch1-Ch2- | FractionalAbundance
PIK3CA ES45K 0 0 15173
AD1 BLC-001-U1 Circulating Kit o 0 86 15087
PIK3CA ES45E 6,7 134 86 15087
. o PIK3CA E545K 0,14 28 2 16731
BO1 BLC-002-U1 Circulating Kit o 2 535 16196 0,37 Muestra BLC-002-U1 no detectado
PIK3CA ES45E 38,2 764 535 16198
PIK3CA ES45K 0,18 36 2 13442
co1 BLC-003-U1 Circulating Kit 2 0 5516 7926 0,028 Muestra BLC-003-U1 no detectado
PIK3CA ES45E 622 12440 5518 7926
PIK3CA ES45K 0,09 1,8 1 12919
Do1 BLC-004-U1 Circulating Kit 1 0 11242 1677 0,004 Muestra BLC-004-U1 no detectado
PIK3CA ES45E 2400 43000 11243 1677
. o PIK3CA E545K 31,6 632 341 12538
EOL BLC-005-U1 Circulating Kit 11 330 332 12146 458 Muestra BLC-005-U1 no detectado
PIK3CA ES45E 37,4 748 403 12476
PIK3CA ES45K 0 0 16265
FO1 BLC-006-U1 Circulating Kit o 0 922 15343
PIK3CA ES45E 63,7 1374 922 15343
GOo1 BLC-007-U1 Circulating Kit PIKSCA ES45K o 0 16855 o 0 16884 11
e PIK3CA ES45E 8600 172000 16384 11
. o PIK3CA E545K 0 [ 14346
HO1 BLC-008-U1 Circulating Kit o ("] 3787 10559
PIK3CA ES45E 361 7220 3787 10559
PIK3CA ES45K 0,6 12 7 13621
Do1 BLC-009-U1 Circulating Kit 2 5 2449 11172 0,26 Muestra BLC-D09-U1 detectado
PIK3CA ES45E 233 4660 2451 11177
PIK3CA ES45K 0,24 4.8 3 14582
EOL BLC-010-U1 Circulating Kit 3 0 7976 6606 0,026 Muestra BLC-010-U1 detectado
PIK3CA ES45E 932 18640 7979 6606
. o PIK3CA E545K 0 [ 14078
Fo1 BLC-011-U1 Circulating Kit o ("] 3021 11057
PIK3CA ES45E 284 5680 3021 11057
PIK3CA ES45K 0,18 36 2 13027
G0l BLC-012-U1 Circulating Kit 1 1 3928 9099 0,04 Muestra BLC-012-U1 no detectado
PIK3CA ES45E 422 8440 3929 9100
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Figura Il. Grafico de los diferentes valores de fractional abundance calculados para el

ensayo de ddPCR n2 19 (a) y n2 21, este ultimo para las 3 sondas testadas: KRAS
G12/G13 Multiplex (b), NRAS G12/G13 Multiplex (c) y KRAS A146T (d).
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Por ultimo, se suceden a continuacidn varias paginas de los diferentes protocolos de los kits de
extraccion empleados en este TFG, tanto para la extraccion de ADN en biopsias de tumor
conservadas en parafina (pag. VII-VIIl) como para la extraccién de cfDNA en biopsias liquidas de
plasma (QIAGEN pag. VIII-IX y DANAGENE pag. X), orina (“Circulating Kit” pag. X-XI, “DNA Micro Kit
pag. XII-XIll'y “Viral RNA Mini Kit” pag. XllI-XIV) y saliva (pag. XV).

1) Protocolo: QIAamp DNA FFPE Tissue Kit (QIAGEN)

Procedure

1. Using a scalpel, trim excess paraffin off the sample block.

2. Cut up to 8 sections 5—-10 um thick (see “Starting material”).

If the sample surface has been exposed to air, discard the first 2—3 sections.

3. Immediately place the sections in a 1.5 or 2 ml microcentrifuge tube (not supplied), and add 1 ml
xylene to the sample. Close the lid and vortex vigorously for 10 s.

4. Centrifuge at full speed for 2 min at room temperature (15-25°C).

5. Remove the supernatant by pipetting. Do not remove any of the pellet.

6. Add 1 ml ethanol (96-100%) to the pellet, and mix by vortexing.

The ethanol extracts residual xylene from the sample.

7. Centrifuge at full speed for 2 min at room temperature.

8. Remove the supernatant by pipetting. Do not remove any of the pellet.

Carefully remove any residual ethanol using a fine pipet tip.

9. Open the tube and incubate at room temperature or up to 37°C. Incubate for 10 min or until all
residual ethanol has evaporated.

10. Resuspend the pellet in 180 pl Buffer ATL. Add 20 pl proteinase K, and mix by vortexing.

11. Incubate at 56°C for 1 h (or until the sample has been completely lysed). Better: overnight.

12. Incubate at 90°C for 1 h.

The incubation at 90°C in Buffer ATL partially reverses formaldehyde modification of nucleic acids.
Longer incubation times or higher incubation temperatures may result in more fragmented DNA.

If using only one heating block, leave the sample at room temperature after the 56°C incubation until
the heating block has reached 90°C.

13. Briefly centrifuge the 1.5 ml tube to remove drops from the inside of the lid.

If RNA-free genomic DNA is required, add 2 pl RNase A (100 mg/ml) and incubate for 2 min at room
temperature before continuing with step 14. Allow the sample to cool to room temperature before
adding RNase A.

14. Add 200 pl Buffer AL to the sample, and mix thoroughly by vortexing. Then add 200 pl ethanol
(96-100%), and mix again thoroughly by vortexing.

It is essential that the sample, Buffer AL, and ethanol are mixed immediately and thoroughly by
vortexing or pipetting to yield a homogeneous solution. Buffer AL and ethanol can be premixed and
added together in one step to save time when processing multiple samples.

A white precipitate may form on addition of Buffer AL and ethanol. This precipitate does not
interfere with the QlAamp procedure.

15. Briefly centrifuge the 1.5 ml tube to remove drops from the inside of the lid.

16. Carefully transfer the entire lysate to the QlAamp MinElute column (in a 2 ml collection tube)
without wetting the rim, close the lid, and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the
column in a clean 2 ml collection tube, and discard the collection tube containing the flow-through.
If the lysate has not completely passed through the membrane after centrifugation, centrifuge again
at a higher speed until the QlAamp MinElute column is empty.

17. Carefully open the QlAamp MinElute column and add 500 pl Buffer AW1 without wetting the
rim. Close the lid and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp MinElute
column in a clean 2 ml collection tube, and discard the collection tube containing the flow-through.
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18. Carefully open the QlAamp MinElute column and add 500 pl Buffer AW2 without wetting the
rim. Close the lid and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp MinElute
column in a clean 2 ml collection tube, and discard the collection tube containing the flow-through.
Contact between the QlAamp MinElute column and the flow-through should be avoided. Some
centrifuge rotors may vibrate upon deceleration, resulting in the flow-through, which contains
ethanol, coming into contact with the QlAamp MinElute column. Take care when removing the
QlAamp MinElute column and collection tube from the rotor, so that flow-through does not come
into contact with the QlAamp MinElute column.

19. Centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min to dry the membrane completely.
This step is necessary, since ethanol may interfere with some downstream applications.

20. Place the QlAamp MinElute column in a clean 1.5 ml microcentrifuge tube (not provided), and
discard the collection tube containing the flow-through. Carefully open the lid of the QlAamp
MinElute column and apply 20-100 pl Buffer ATE to the center of the membrane.

Important: Ensure that Buffer ATE is equilibrated to room temperature. If using small elution
volumes (<50 pl), dispense Buffer ATE onto the center of the membrane to ensure complete elution
of bound DNA. QlAamp MinElute columns provide flexibility in the choice of elution volume. Choose
a volume according to the requirements of the downstream application. The volume of eluate will be
up to 5 pul less than the volume of elution solution applied to the column.

21. Close the lid and incubate at room temperature for 1 min. Centrifuge at full speed (20,000 x g;
14,000 rpm) for 1 min.

Incubating the QlAamp MinElute column loaded with Buffer ATE for 5 min at room temperature
before centrifugation generally increases DNA yield.

2) Protocolo: QIAamp Circulating Nucleic Acid Kit (QIAGEN) -> 1mL Plasma

Procedure

1. Pipet 100 pl QIAGEN Proteinase K into a 50 ml centrifuge tube (not provided).

2. Add 1 ml of serum or plasma to the 50 ml tube.

3. Add 0.8 ml Buffer ACL (containing 1.0 pg carrier RNA). Close the cap and mix by pulse-vortexing
for 30s.

Make sure that a visible vortex forms in the tube. In order to ensure efficient lysis, it is essential that
the sample and Buffer ACL are mixed thoroughly to yield a homogeneous solution.

Note: Do not interrupt the procedure at this time. Proceed immediately to step 4 to start the lysis
incubation.

4. Incubate at 60°C for 30 min.

5. Place the tube back on the lab bench and unscrew the cap.

6. Add 1.8 ml Buffer ACB to the lysate in the tube. Close the cap and mix thoroughly by pulse-
vortexing for 15-30 s.

7. Incubate the lysate—Buffer ACB mixture in the tube for 5 min on ice.

8. Insert the QlIAampMini column into the VacConnector on the QlAvac 24 Plus. Insert a 20 ml tube
extender into the open QlAamp Mini column.

Make sure that the tube extender is firmly inserted into the QlAamp Mini column in order to avoid
leakage of sample.

Note: Keep the collection tube for the dry spin in step 13.

9. Carefully apply the lysate—Buffer ACB mixture from step 7 into the tube extender of the QlAamp
Mini column. Switch on the vacuum pump. When all lysates have been drawn through the columns
completely, switch off the vacuum pump and release the pressure to 0 mbar. Carefully remove and
discard the tube extender.

Please note that large sample lysate volumes (about 11 ml when starting with 3 ml sample) may need
up to 10 minutes to pass through the QlAamp Mini membrane by vacuum force. For fast and
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convenient release of the vacuum pressure, the Vacuum Regulator should be used (part of the
QlAvac Connecting System).

Note: To avoid cross-contamination, be careful not to move the tube extenders over neighboring
QlAamp Mini Columns.

10. Apply 600 pl Buffer ACW1 to the QlAamp Mini column. Leave the lid of the column open, and
switch on the vacuum pump. After all of Buffer ACW1 has been drawn through the QlAamp Mini
column, switch off the vacuum pump and release the pressure to 0 mbar.

11. Apply 750 pl Buffer ACW2 to the QlAamp Mini column. Leave the lid of the column open, and
switch on the vacuum pump. After all of Buffer ACW2 has been drawn through the QlAamp Mini
column, switch off the vacuum pump and release the pressure to 0 mbar.

12. Apply 750 pl of ethanol (96—-100%) to the QlAamp Mini column. Leave the lid of the column
open, and switch on the vacuum pump. After all of ethanol has been drawn through the spin
column, switch off the vacuum pump and release the pressure to 0 mbar.

13. Close the lid of the QlAamp Mini column. Remove it from the vacuum manifold, and discard
the VacConnector. Place the QlAamp Mini column in a clean 2 ml collection tube, and centrifuge at
full speed (20,000 x g; 14,000 rpm) for 3 min.

14. Place the QlAamp Mini Column into a new 2 ml collection tube. Open the lid, and incubate the
assembly at 56°C for 10 min to dry the membrane completely.

15. Place the QlAamp Mini column in a clean 1.5 ml elution tube (provided) and discard the 2 ml
collection tube from step 14. Carefully apply 20-150 pl of Buffer AVE to the center of the QlAamp
Mini membrane. Close the lid and incubate at room temperature for 3 min.

Important: Ensure that the elution buffer AVE is equilibrated to room temperature (15-25°C). If
elution is done in small volumes (<50 pl) the elution buffer has to be dispensed onto the center of
the membrane for complete elution of bound DNA. Elution volume is flexible and can be adapted
according to the requirements of downstream applications. The recovered eluate volume will be up
to 5 pl less than the elution volume applied to the QlAamp Mini column.

16. Centrifuge in a microcentrifuge at full speed (20,000 x g; 14,000 rpm) for 1 min to elute the
nucleic acids.

Volumes of Buffer ACL and carrier RNA (dissolved in Buffer AVE) required
for processing 1 ml, 2 ml or 3 ml samples

Buffer ACL (ml)
Number of Carrier RNA in
samples ] A ° Buffer AVE [pl)
1 0.9 1.8 26 5.6
2 1.8 3.5 53 11.3
3 2.6 53 79 169
4 35 7.0 10.6 25
5 4.4 8.8 13.2 28.1
& 53 10.6 158 338
7 6.2 12.3 18.5 394
8 7.0 14.1 21.1 45.0
Q 7.9 15.8 23.8 50.6
10 8.8 17.6 26.4 56.3
11 Q7 19.4 200 61.9
12 10.6 21.1 3.7 &67.5
13 11.4 22.9 34.3 731
14 12.3 24.6 37.0 78.8
15 13.2 26.4 39.6 84.4
16 14.1 28.2 42.2 20.0
17 15.0 209 44.9 95.6
18 158 31.7 47.5 101.3
19 167 33.4 502 106.9
20 17.6 35.2 52.8 112.5
21 185 37.0 554 118.1
22 19.4 387 58.1 123.8
23 20.2 40.5 &60.7 129.4
24 21.1 42.2 63.4 135.0
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3) Protocolo: DANAGENE Circulating DNA Mini Kit (DANAGENE)-> 1mL Plasma

Procedimiento

0. Descongelar el plasma y centrifugar a maxima velocidad durante 5 minutos para eliminar el
posible DNA celular contaminante que provenga de células residuales. Utilizar el sobrenadante
para la extraccion de ADN.

1. Pipetear 1000 pl de plasma/suero en un microtubo de 1.5 ml.

. Incubar a 552C durante 15 minutos.

. Centrifugar a mdxima velocidad durante 5 minutos.

. Traspasar el SN al tubo de 3 ml suministrado.

. Airadir 1000 pl de Tampdn Lisis PS + 75 pl Proteinasa K. Vortex y mezclar bien.

. Incubar a 552C durante 15 minutos.

. Aidadir 750 pl de Isopropanol. Mezclar bien.

. Pasar 700 pl de la muestra a una MicroSpin columna con su tubo de recoleccion.

La capacidad de la columna son 800 ul, asi que se requiere realizar este paso 4 veces para pasar toda
la muestra.

9. Centrifugar a 8.000 rpm durante 30 segundos.

10. Repetir este proceso 3 veces hasta pasar toda la muestra por la MicroSpin columna. En el
cuarto paso centrifugar a 14.000 rpm.

11. Colocar la MicroSpin columna en un nuevo tubo de recoleccion y aitadir 500 pl de Tampdn de
Desinhibicidn en el reservorio de la MicroSpin columna.

12. Centrifugar a 14.000 rpm durante 60 segundos. Eliminar el liquido.

13. Afadir 500 pl de Tampon de Lavado en el reservorio de la MicroSpin columna.

14. Centrifugar a 14.000 rpm durante 60 segundos. Eliminar el liquido.

15. Centrifugar a maxima velocidad durante 3 minutos para eliminar el etanol residual.

16. Eliminar el tubo de recogida e insertar la microspin columna en un microtubo de 1.5 ml.

17. Aiadir 30 pl de Tampon de elucion (precalentado a 702C) en la MicroSpin columna.

18. Incubar 2 minutos.

Es muy importante afadir el Tampdn de elucidn en el centro de la membrana para que se
humedezca completamente.

19. Centrifugar a 10.000 rpm velocidad durante 60 segundos.

Recoger los 30 pl y volver a depositar en el centro de la membrana. Esto hace aumentar el
rendimiento.

20. Incubar 2 minutos y centrifugar a maxima velocidad.

Ahora el microtubo contiene el ADN circulante. Utilizar o almacenar a -202C.

CONOOUVBAWN

4) Protocolo: QIAamp Circulating Nucleic Acid Kit (QIAGEN) -> 4mL Orina

Procedure

1. Pipet 500 pl QIAGEN Proteinase K into a 50 ml tube (not provided).

2. Add 4 ml of urine into the 50 ml tube.

3. Add 4 ml of Buffer ACL (with carrier RNA as needed) and 1.0 ml Buffer ATL; close the cap and mix
by pulse-vortexing for 30 s.

Note: Buffer ATL should be added to the lysis mixture as the last component. Make sure a visible
vortex forms in the tube. In order to ensure efficient lysis, it is essential that the sample and Buffers
ACL and ATL are mixed thoroughly to yield a homogeneous solution.

A precipitate may form upon mixing of the components. This will redissolve during the lysis
incubation and does not affect the yield of nucleic acids.

Note: Do not interrupt the procedure at this time. Proceed immediately to step 4 to start the lysis
incubation.

4. Incubate at 60°C for 30 min.
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5. Place the tube back on the lab bench and unscrew the cap.

6. Add 9.0 ml of Buffer ACB to the lysate, close the cap, and mix thoroughly by pulse-vortexing for
15-30s.

7. Incubate the lysate—Buffer ACB mixture for 5 min on ice.

8. Insert the QlAamp Mini column into the VacConnector on the QlAvac 24 Plus. Insert a 20 ml tube
extender into the open QlAamp Mini column.

Make sure that the tube extender is firmly inserted into the QlAamp Mini column to avoid leakage of
sample.

Note: Keep the collection tube for the dry spin in step 13.

9. Carefully apply the lysate from step 7 into the tube extender of the QlAamp Mini column. Switch
on the vacuum pump. When all lysates have been drawn through the columns completely, switch
off the vacuum pump and release the pressure to 0 mbar. Carefully remove and discard the tube
extender.

Please note that large sample lysate volumes (about 20 ml when starting with 4 ml urine) may need
up to 15 minutes to pass through the QlAamp Mini membrane by vacuum force. For fast and
convenient release of the vacuum pressure, the Vacuum Regulator should be used (part of the
QlAvac Connecting System).

Note: To avoid cross contaminations, be careful not to cross neighboring QlAamp columns while tube
extenders are removed.

10. Apply 600 pl of Buffer ACW1 to the QlAamp Mini column. Leave the lid of the column open and
switch on the vacuum pump. After all of Buffer ACW1 has been drawn through the QlAamp Mini
column, switch off the vacuum pump and release the pressure to 0 mbar.

11. Apply 750 pl of Buffer ACW2 to the QlAamp Mini column. Leave the lid of the column open and
switch on the vacuum pump. After all of Buffer ACW2 has been drawn through the QlAamp Mini
column, switch off the vacuum pump and release the pressure to 0 mbar.

12. Apply 750 ul of ethanol (96—100%) to the QlAamp Mini column. Leave the lid of the column
open and switch on the vacuum pump. After all of the ethanol has been drawn through the
QlAamp Mini column, switch off the vacuum pump and release the pressure to 0 mbar.

13. Close the lid of the QlAamp Mini column, remove it from the vacuum manifold and discard the
VacConnector. Place the QlAamp Mini column in a clean 2 ml collection tube (saved from step 8)
and centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min.

14. Place the QlAamp Mini column into a new 2 ml collection tube, open the lid, and incubate the
assembly at 56°C for 10 min to dry the membrane completely.

If using the same heating block used in step 4, reduce the temperature by 4°C.

15. Place the QlAamp Mini column in a clean 1.5 ml elution tube and discard the collection tube
from step 14. Carefully apply 20-150 pul of Buffer AVE to the center of the QlAamp Mini column
membrane. Close the lid and incubate at room temperature for 3 min.

16. Centrifuge at full speed (20,000 x g; 14,000 rpm) for 1 min to elute the nucleic acids.

Volumes of Buffer ACL and carrier RNA (dissolved in Buffer AVE)
required for processing 4 ml samples

MNumber of Carrier RMA in 12 52.8 67.5
samples Buffer ACL (ml) Buffer AVE (pl) 12 570 73.1
1 4.4 5.6 14 61.6 78.8
pd 8.8 11.3 15 &66.0 84.4
3 13.2 16.9 16 704 90.0
4 17.4 225 17 748 95.6
5 220 281 18 79.2 101.3
-] 26.4 338 19 83.6 104.9
7 30.8 394 20 88.0 112.5
k] 35.2 45.0 21 Q2.4 118.1
Q 394 50.6 22 96.8 123.8
10 H44.0 56.3 23 101.2 129.4
1 A8.4 519 24 105.6 135.0

X
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5) Protocolo: QIAamp DNA Micro Kit (QIAGEN) -> 1mL Orina

Procedure

1. Transfer up to 1 ml urine to a 1.5 ml microcentrifuge tube (not provided) and centrifuge at 6000
x g (8000 rpm) for 2 min.

If the volume of the urine sample is between 1 and 10 ml, pellet the cells in an appropriately sized
centrifugation tube. Discard the supernatant, add 500 pl Buffer AE to the pellet, and vortex for 5 s.
Briefly centrifuge and transfer the sample to a 1.5 ml microcentrifuge tube (not provided). Continue
the procedure from step 3.

2. Discard the supernatant, add 500 pl Buffer AE, and vortex for 5 s.

3. Centrifuge at 6000 x g (8000 rpm) for 2 min.

4. Discard the supernatant, add 300 pl Buffer ATL and 20 pl Proteinase K to the pellet, and mix by
pulse-vortexing for 10 s.

Adding 20 pul 1 M DTT may increase sensitivity, since urine can contain sperm cells which can only be
lysed in the presence of reducing agents such as DTT or B-mercaptoethanol.

5. Place the 1.5 ml tube in a thermomixer or heated orbital incubator, and incubate at 56°C with
shaking at 900 rpm for 1 h.

If using a heating block or water bath, vortex the tube for 10 s every 15 min to improve lysis.

6. Briefly centrifuge the 1.5 ml tube to remove drops from the inside of the lid.

7. Add 300 pl Buffer AL and 50 pl ethanol (96—100%), close the lid, and mix by pulse-vortexing for
10s.

To ensure efficient binding in step 9, it is essential that the sample, Buffer AL, and ethanol are
thoroughly mixed to yield a homogeneous solution.

Note: We recommend adding carrier RNA to Buffer AL (see page 14). Note that carrier RNA does not
dissolve in Buffer AL. It must first be dissolved in Buffer AE and then added to Buffer AL.

8. Briefly centrifuge the 1.5 ml tube to remove drops from the inside of the lid.

Note: The white precipitate which may appear in step 7 does not need to be pelleted. It can be
transferred to the QlAamp MinElute Column together with the lysate, and does not interfere with
the QlAamp procedure.

9. Carefully transfer the supernatant from step 8 to the QlAamp MinElute Column without wetting
the rim, close the lid, and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp MinElute
Column in a clean 2 ml collection tube, and discard the collection tube containing the flow-
through.

If the lysate has not completely passed through the membrane after centrifugation, centrifuge again
at a higher speed until the QlAamp MinElute Column is empty.

10. Carefully open the QlAamp MinElute Column and add 500 pl Buffer AW1 without wetting the
rim. Close the lid and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp MinElute
Column in a clean 2 ml collection tube, and discard the collection tube containing the flow-
through.

11. Carefully open the QlAamp MinElute Column and add 500 pl Buffer AW2 without wetting the
rim. Close the lid and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp MinElute
Column in a clean 2 ml collection tube, and discard the collection tube containing the flow-
through.

Contact between the QlAamp MinElute Column and the flow-through should be avoided. Some
centrifuge rotors may vibrate upon deceleration, resulting in the flow-through, which contains
ethanol, coming into contact with the QlAamp MinElute Column. Take care when removing the
QlAamp MinElute Column and collection tube from the rotor, so that flow-through does not come
into contact with the QlAamp MinElute Column.

12. Centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min to dry the membrane completely.
This step is necessary, since ethanol carryover into the eluate may interfere with some downstream
applications.

Xl
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13. Place the QlAamp MinElute Column in a clean 1.5 ml microcentrifuge tube (not provided) and
discard the collection tube containing the flow-through. Carefully open the lid of the QlAamp
MinElute Column and apply 20-50 pl Buffer AE or distilled water to the center of the membrane.

If high pH or EDTA affects sensitive downstream applications, use water for elution (see page 11).
Important: Ensure that Buffer AE or distilled water is equilibrated to room temperature (15—
25°C).Dispense Buffer AE or distilled water onto the center of the membrane to ensure complete
elution of bound DNA. QlAamp MinElute Columns provide flexibility in the choice of elution volume.
Choose a volume according to the requirements of the downstream application. Remember that the
volume of eluate will be up to 5 pl less than the volume of elution solution applied to the column.

14. Close the lid and incubate at room temperature (15-25°C) for 1 min. Centrifuge at full speed
(20,000 x g; 14,000 rpm) for 1 min.

Incubating the QlAamp MinElute Column loaded with Buffer AE or water for 5 min at room
temperature before centrifugation generally increases DNA yield.

Volumes of Buffer AL and dissolved carrier RNA required for one DNA
preparation using the QlAamp DNA Micro Kit

Protocol for isclation Vaolume of Buffer AL

of genomic DNA from added to sample  Dissolved carrier RNA
Small volumes of blood [page 15) 100 pl 1yl
Dried blood spots (page 18) 200 pl 1pl
Swabs [page 21) &00 pl* or 400 plt 1yl
Chewing gum (poge 25) 300 pl 1pl
Foransic samples |page 28) 300 pl 1pl
Urine [page 32) 300 pl 1pl
Tissues (page 35) 200 pl 1yl
laser-microdissected fissues (page 38) 50l 1pl

* If using ejectable swabs.

' If using norrejeciable swabs.

6) Protocolo: QlAamp Viral RNA Mini Kit (QIAGEN) -> 140 pL Orina

Procedure

1. Pipet 560 pl prepared Buffer AVL containing carrier RNA into a 1.5 ml microcentrifuge tube.
Note: If the sample volume is larger than 140 pl, increase the amount of Buffer AVL—carrier RNA
proportionally (e.g., a 280 ul sample will require 1120 ul Buffer AVL—carrier RNA) and use a larger
tube.

2. Add 140 pl plasma, serum, urine, cell-culture supernatant or cell-free body fluid to the Buffer
AVL—carrier RNA in the microcentrifuge tube. Mix by pulse-vortexing for 15 s.

Note: To ensure efficient lysis, it is essential that the sample is mixed thoroughly with Buffer AVL to
yield a homogeneous solution. Frozen samples that have only been thawed once can also be used.

3. Incubate at room temperature (15-25°C) for 10 min.

Note: Viral particle lysis is complete after lysis for 10 min at room temperature. Longer incubation
times have no effect on the yield or quality of the purified RNA.

4. Briefly centrifuge the tube to remove drops from the inside of the lid.

5. Add 560 pl ethanol (96—100%) to the sample, and mix by pulse-vortexing for 15 s. After mixing,
briefly centrifuge the tube to remove drops from inside the lid.

Note: Use only ethanol, since other alcohols may result in reduced RNA yield and purity. Do not use
denatured alcohol, which contains other substances such as methanol or methylethylketone. If the
sample volume is greater than 140 pl, increase the amount of ethanol proportionally (e.g., a 280 pl
sample will require 1120 pl ethanol). To ensure efficient binding, it is essential that the sample is
mixed thoroughly with the ethanol to yield a homogeneous solution.

Xl
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6. Carefully apply 630 ul of the solution from step 5 to the QlAamp Mini column (in a 2 ml
collection tube) without wetting the rim. Close the cap, and centrifuge at 6000 x g (8000 rpm) for 1
min. Place the QlAamp Mini column into a clean 2 ml collection tube, and discard the tube
containing the filtrate.

Note: Close each spin column to avoid cross-contamination during centrifugation.

Note: Centrifugation is performed at 6000 x g (8000 rpm) to limit microcentrifuge noise.
Centrifugation at full speed will not affect the yield or purity of the viral RNA. If the solution has not
completely passed through the membrane, centrifuge again at a higher speed until all of the solution
has passed through.

7. Carefully open the QlAamp Mini column, and repeat step 6. If the sample volume was greater
than 140 pl, repeat this step until all of the lysate has been loaded onto the spin column.

8. Carefully open the QlAamp Mini column, and add 500 pl Buffer AW1. Close the cap, and
centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QlAamp Mini column in a clean 2 ml
collection tube (provided), and discard the tube containing the filtrate.

Note: It is not necessary to increase the volume of Buffer AW1 even if the original sample volume
was larger than 140 pl.

9. Carefully open the QlAamp Mini column, and add 500 pl Buffer AW2. Close the cap and
centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min. Continue directly with step 11, or to
eliminate possible Buffer AW2 carryover, perform step 10 and then continue with step 11.

Note: Residual Buffer AW2 in the eluate may cause problems in downstream applications. Some
centrifuge rotors may vibrate upon deceleration, resulting in flow-through, containing Buffer AW2,
contacting the QlJAamp Mini column. Removing the QlAamp Mini column and collection tube from
the rotor may also cause flow-through to come into contact with the QlAamp Mini column. In these
cases, the optional step 10 should be performed.

10. Recommended: Place the QlAamp Mini column in a new 2 ml collection tube (not provided),
and discard the old collection tube with the filtrate. Centrifuge at full speed for 1 min.

11. Place the QlAamp Mini column in a clean 1.5 ml microcentrifuge tube (not provided). Discard
the old collection tube containing the filtrate. Carefully open the QlAamp Mini column and add 60
ul Buffer AVE equilibrated to room temperature. Close the cap, and incubate for 1 min.

12. Centrifuge at 6000 x g (8000 rpm) for 1 min.

A single elution with 60 pl Buffer AVE is sufficient to elute at least 90% of the viral RNA from the
QlAamp Mini column. Performing a double elution using 2 x 40 pl Buffer AVE will increase yield by up
to 10%. Elution with volumes of less than 30 pl will lead to reduced yields and will not increase the
final concentration of RNA in the eluate.

Viral RNA is stable for up to one year when stored at —30 to —15°C or at —90 to —65°C.

Volumes of Buffer AVL and carrier RNA-Buffer AVE mix
required for the QlAamp Viral RNA Mini procedure

No. samples  Buffer AVL [ml}  Carrier RNA-AVE (pl} | No. samples Buffer AVL [ml}  Carrier RNA-AVE (ul}
1 0.56 54 13 728 728
P 1.12 11.2 14 78B4 78.4
3 1.68 168 15 8.4 840
4 2.24 224 16 8.96 89.6
5 2.80 28.0 17 9.52 952
& 3.36 33.6 18 10.08 100.8
7 392 392 19 10.64 106.4
8 4.48 44.8 20 11.20 112.0
9 5.04 50.4 21 11.76 117.6
10 5.60 56.0 22 12.32 123.2
11 8.16 61.6 23 12.88 128.8
12 672 &67.2 24 13.44 134.4
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7) Protocolo: DANAGENE Swabs DNA Kit (DANAGENE)

Procedimiento

1. Afiadir 600 pl de Tampon de Lisis en un microtubo de 2.0 mi.

2. Cortar la cabeza del cepillo con un poco de mango e introducirla en el microtubo. Vortex
vigorosamente para liberar las células del cepillo.

3. Aiiadir 5 ul de Proteinasa K + 5 ul de RNasa.

4. Incubar a 372C durante 30 minutos. Realizar varios vortex durante el periodo de incubacidn.

5. Retirar la cabeza del cepillo de la solucidn de lisis, frotandolo contra las paredes para recoger la
mdxima cantidad de liquido.

6. Anadir 200 pl de Tampon de precipitacion de proteinas.

7. Vortex vigorosamente durante 30 segundos.

8. Centrifugar a 13.000-16.000 x g durante 5 minutos. Se observara que el precipitado proteico
forma un pellet.

9. Pasar el sobrenadante que contiene el ADN a un tubo de 1.5 ml que contenga 600 ul de
isopropanol. Mezclar por inversion varias veces.

10. Centrifugar a 13.000-16.000 x g durante 3 minutos.

11. Eliminar el sobrenadante. Anadir 600 ul de etanol 70% e invertir varias veces para lavar el
pellet de ADN.

Vigilar no perder el pellet de ADN que serd muy pequefio o indetectable y serd mas visible después
del lavado de etanol 70%.

12. Centrifugar a 13.000-16.000 x g durante 2 minutos. Cuidadosamente eliminar todo el etanol.
Vigilar no perder el pellet de ADN

13. Invertir el tubo y dejar secar en papel absorbente durante 5 minutos.

14. Anadir 30-40 pl de Tampdn de Hidrataciéon del ADN y resuspender con micropipeta.

15. Conservar a 2-82C.

Para almacenajes largos conservar a -202C o -80°C.
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