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FUENTE: https://www.medigraphic.com/pdfs/medlab/myl-2020/myl202b.pdf
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CANCER DE TIROIDES

FACTORES DE RIESGO

Tiroides normal
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ﬁé 4 %
Ciertas afecciones Edad [— :
heredi ‘
ereditarias |
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e Déficit de Yodo
e Nodulos tiroideos

FUENTE:https://doi.org/10.1158/1078-0432.CCR-16-0484

Tiroides patolégica

Metastasis


https://doi.org/10.1158/1078-0432.CCR-16-0484

SOLCA

NUCLEO DE QUITO

TIPOS DE CANCER DE TIROIDES
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Follcular epthalisl clls | Parsfollicular “C” cells

v
Differentiated Thyroid

Cancer (DTC) Thyroid Cancer

L s

Papillary Thyroid
Cancer (PTC)

Cancer (ATC)
<2% cases

'Follicular Thyroid | [ Other Thyroid | [Anaplastic Thyroid
Cancer (FTC) Cancers
3% cases

70%-80% cases

10%-15% cases

[Muo:vnw

Cancer(MTC)

1

5%-10% cases

FUENTE:https://www.cusabio.com/c-20962.html
https://academic.oup.com/edrv/article/40/6/1573/5535574
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Cancer Papilar De Tiroides
(PTC): 70-80%

PTC BRAF (62%),

predominantly BRAF'600E

RAS (139%)
RET-PTC (7%)
TERT promoter mutation

(9%)

E1F1AX
ALK fusion
NTRK1 or NTRK3 fusion

BRAF V600E murtation in the cancer predicts a faster rate
of growth, spread and a higher risk of death. This suggests
thar all papillary thyroid cancers should be tested for the

BRAF VGOOE mutation. Those parients with cancers thar

FUENTE: 10.7150/ijms.29935
https://www.thyroid.org/wp-content/uploads/publications/ctfp/volume6/issue7/ct_patients_v67_8.pdf

Cancer Diferenciado De Tiroides (DTC)

Activating
mutations

rearrangements

RET/PTC

Cell proliferation
and differentiation


https://doi.org/10.7150%2Fijms.29935
https://www.thyroid.org/wp-content/uploads/publications/ctfp/volume6/issue7/ct_patients_v67_8.pdf
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Cancer Folicular de Tiroides
(FTC):10 -15%

FTC RAS (499%) TSHR mutations

PAX8-PPARY(30-58%4) BRAFYE01E

TERT promoter mutation EIF1IAX
1704

o) [t b EVR T e BV LR e BN L BTy il TS T here is increasing evidence that RAS mutation status has

ignificant diagnostic utility when used concurrently with FNAB. This is particularly true for lesions
i Bl it uyn it for which the detection of RAS may have a potential impact on initial

Carcinoma de Células de Hurthle(CCH):

Fusion génica PAX8-PPARy

Aggressive hurthle cell cancer variants are potentially suggested by
mutations of the p53 or PI3kinase genes. To date, identifying these

Fuente: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3755930/
DOI: 10.7150/ijms.29935
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Cancer Indiferenciado De Tiroides

Cancer Anaplasico De
Tiroides (ATC): < 2%

known to be the most lethal among all thyroid cancers, and the median life expectancy is about 4
months.2% Due to its dismal prognosis, there have been different kinds of treatment modalities to

ATC BRAF 29%
RAS 23%

TERT promoter mutation
(73%)
TP53 mutation (59%)

detected in 17% of FTCs, a frequency that is higher than that seen in PTC (9%) 230, fi:dsixe nils1e=s
mutation is generally considered an aggressive molecular signature in thyroid carcinoma, and its

ignificance is further elaborated in a later section.

FUENTE:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883923/
10.3349/ymj.2012.53.2.352
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Cancer Medular De
Tiroides (MTC): 5 -10%

Approximately 75% of MTCs are sporadic while the remaining 25% arise in the setting of multiple
endocrine neoplasm (MEN) type 2 with germline gain-of-function mutations in RET >*%. Three
subtypes of MEN2 have been recognized by the WHO: MEN2A, MEN2B, and familial MTC 2. The

RET point mutation is also the most common driver molecular event in sporadic MTCs, reported in

40-60% of cases 22222 A small percentage of sporadic MTCs may have a RAS mutation 2222 or ALK

fusion £,

MTC RET (40-60%) MET

RAS (up to 209¢) ALK fusion

RET point mutation is also the most common driver molecular event in sporadic MTCs, r{zsJs)yt=ls Bis}

40-60% of cases 22942 A small percentage of sporadic MTCs may have a RAS mutation *22% or ALK

fusion £2.

Fuente: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883923/

Cancer Parafolicular - Células “C”

A

NORMAL THYRDID FOLLICLES AND (- CELLS

THYROID FoLLICULAR CELLS

coLLolp

C-Ceus
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LeTeat

Via de la proteina quinasa activada por mitdgenos o oo
(MAPK)

- - NTRK1
VEGFR RET NTRK3

The key molecular alterations in various types of thyroid carcinoma are summarized in Table 1.

Constitutive activation of the MAPK signaling pathway plays a central role in the carcinogenesis of
G Rl R The essential proteins in this pathway are receptor tyrosine kinases (RTKSs,
which includes VEGFR, RET, ALK, and TRK), RAS, RAF, MEK, and ERK (Figure 1). RAS is a small G-

W9:10ud alteration of the MAPK pathway is detected in 83% of all PTCs testedEEay X et
alterations are BRAF mutation (predominantly V600E) in 62%, RAS (including HRAS, NRAS, and
KRAS) mutation in 13%, RET-PTC rearrangement in 6%, and less frequently NTRK3 fusion in 1.5%,
NTRKI fusion in 1.3%, and ALK fusion in 0.8%.

Cell survival, peoliferation. and dferentiabhon

Fuente: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883923/
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ACCION MOLECULAR EN EL TRATAMIENTO

RESISTENCIA AL YODO RADIACTIVO

the first step for thyroid hormones’ synthesis. NIS plays

Sorafenib

nib Sorafenib ﬂ
311 ESSEIlﬁﬂl IO]E iIl ﬂl'E tl'EﬂtHlEIlt Df diffEl"EIlﬁatEd ‘éaaggggg;lbnlb Cabozantinib Pazopanib C;::Idn;gnlb
s . x P s Pazopanib Lenvatinib Cabozantinib
thyroid carcinomas (DTC), which usually maintain NIS Srliih, Pazcpend
envatini unitini
expression, allowing the recognition and the treatment o oo Mecen P Lenvatinib
i i ive iodi S\ POGFR o7 _ .
of recurrences and metastases with radioactive iodine <=\ \ e 4B
(RAL) (1). Nonetheless, a significant subgroup of DTC OIS - WRTET Ll e = 0\
Larotrectinib . l e “
. o ) ) ) — Entrectinib \\“ A‘// @ \
Dabrafenib and trametinib The combination of dabrafenib and trametinib, a Nivolumab “ > (Ras) \
Atezolizumab < “
selective BRAF and MEK 1/2 inhibitor respectively, was FDA approved in 2018 Ei?zljnt\;:s ./ \ oabraferin |
veluma ‘:E!D .‘ 4 \
for the treatment of locally advanced or metastatic BRAF V600E-mutant Pembrolizumab °“ NTRK ) ) isdholibeidll |
LY ER (ot () e RV S W V8] and has significantly changed the treatment Pml s ' {
paradigm of these tumors which were previously viewed as a death sentence @D \ Cmeto O |
e e ' e O]
RET mutations occur in approximately 50% of MTC and RET fusions occur rarely in :%cm a3 ‘ :
DTC (less than 10%), PDTC, and ATC (approximately 1%). Selpercatinib is a highly b:: = s

T-cell

selective small molecule RET kinase inhibitor.JlsB\YEVAANPAETE GLE o= tal i) [IRVZ TS -
Tremelimumab

approved by the FDA for treatment of RET-mutated MTC, RAl-refractory RET fusion s 0
hyroid cancer and RET fusion non-small cell lung cancen@ii:Rs)t:t=R QI Rugt:l Eva il J 111 B

Temsirolimus
Lu-DOTATATE

Nucleus
pitA-4 \ Tumor cell

DOI:: 10.1530/EC-17-0302

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10331470/ FUENTE: https://academic.oup.com/edrv/article/40/6/1573/5535574 https://academic.oup.com/edrv/article/40/6/1573/5535574#205360342
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CLINICA DIAGNOSTICA

EXAMEN FiSICO

e Hinchazdn de los ganglios linfaticos cercanos.
e Tamarfo, numero, ubicacion y consistencia.

SIGNOS Y SINTOMAS

Aumento repentino del nédulo.
Ronquera,disnea.

Disfagia.

Fatiga, pérdida de peso.

HISTORIA CLINICA

e Edad.
e Antecedentes familiares.
e Exposicion a radioterapia.

Fuente:https://www.ncbi.nim.nih.gov/books/NBK459299 /
https://www.ncbi.nlm.nih.gov/books/NBK536943/
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Thyroid Nodule

Ultrasonido Gammagrafia

Norrn:;rlr High TS I—I Low TSH

Thyroid scan

(solid/mixed)

>1 cm, US- Intermediate or high risk
Diameter <lcm®*
or purely cystic

Cold Nodule (Evaluation

similar to solid/ mixed ) Hot nodule

>1.5 cm US-low risk
>2 cm US-very low risk

Medication/
Radioiodine/
Surgery

Follow Up

US- Ultrasound

FLUS- Follicular Lesion of Undetermined Significance N
Suspicious for

. Malignant
AUS- Atypia of Undetermined Significance malignancy
FN- Follicular Neoplasm

SFN- Suspicious of Follicular Neoplasm

* Some nodules <1 cm may need FNA Molecuar M;:I;eraf Repeat

FUENTE:

https://www.researchgate.net/publication/308831010_ Thyroid_nodule_update on_diagnosis_and_management/download
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Molecular markers

The use of molecular markers in thyroid nodules has
been suggested for diagnostic purpose in case of inde-
terminate cytological diagnosis, to assist with decision
making about management option (surgical treatment).

back for a follow up. In the current settings, molecular
testing should only be used to supplement cytopatholo-
gic evaluation or clinical and imaging assessment [81].
Patients should be counselled regarding the current
clinical utility and limitations of these tests. The AACE

Survivarship

1

Bethesda lli:
follicular lesion of Disease
indeterminate significance progression
Citologia Indeterminada Evolucion clinica

FUENTE:

https://www.researchgate.net/publication/308831010_ Thyroid_nodule_update_on_diagnosis_and_management/download

DIANA MOLECULAR

an established practice. With the molecular testing bengﬁ
available, it can be used to supplement the malignancy

risk assessment again after considering the clinical and
US risk factors and patient preference [68, 103]. If the
molecular testing is not available/performed or incon-
clusive, diagnostic surgical excision can be considered.

strategies in this category. The clinical risk factors, US
characteristics (Elastography in addition can be considered
in these cases), patient preference and availability/feasibil-
ity of the molecular tests should be considered in the deci-
sion making process. Some scores such as Mcgill thyroidA

A


https://www.researchgate.net/publication/308831010_Thyroid_nodule_update_on_diagnosis_and_management/download

SOLCA : .
weeonzauro - [mportancia del perfil molecular

Since standard RAI therapy for DTC is not effective in 5-22% of patients, and surgical treatment is
not curative in patients with MTC presenting with metastatic disease, small molecules have been
J Pruebas moleculares developed that target alberrant signaling pathways spec1f1call¥ found in lthymlcll cancer [Q.].

Therefore, understanding of the molecular landscape of thyroid cancer is crucial to provide
individualized targeted therapies.

~ Mutacion RET implicado en RAI (terapia con yodo radiactivo)

e Deteccion temprana. SNP

—< e Monitoreo al tratamiento. —

e Tratamiento personalizado. RET NRod i i ‘ i i i i i

- . NKX2-1 CASCS
\_* Pronostico y seguimiento.
XRCCI DIRC
TP53 PAXS/PPARy ' '!{ ™
TERT H N, K RAS
BRAF  RET
Mutation

Fuente: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7463725/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7463725/

SOLCA
NUCLEO DE QUITO TRATAMIENTO

Aprobados por la FDA

Tirosina Quinasa TRK (Gen- NTRK) Proteina mTOR
e Sorafenib e everolimus
e Lenvatinib PTC e Larotrectinib ATC
e Cabozantinib | FTC e Entrectinib PTC
e Vandetanib } MTC Angiogénesis
e Cabozantinib
BRAF y MEK e Dbevacizumab
RET
- Dabrafenib
e Selpercatinib PTC ® -~ > ATC
e Pralsetinib } FTC SEC SN
MTC : .
BRAF (Resistencia- RAI)
e Selpercatinib } ATC e Vemurafenib

FUENTE:https://www.cancer.gov/about-cancer/treatment/drugs/thyroid  https://www.cancer.org/cancer/types/thyroid-cancer/treating/targeted-therapy.html0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883923/



https://www.cancer.org/cancer/types/thyroid-cancer/treating/targeted-therapy.html0
https://www.cancer.gov/about-cancer/treatment/drugs/thyroid
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883923/
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Ultrasonido

Gammagrafia

Biopsia - PAAF

Analisis de sangre

Puncion aspiracion con aguja fina (PAAF) en

marcadores moleculares

Test moleculares

Célular tumorales
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Supresion de hormona
Quimioterapia tiroidea

o’
v

RAI

FUENTE: https://www.cancer.gov/espanol/tipos/tiroides/paciente/tratamiento-tiroides-pdg
https://doi.org/10.3389/fendo.2022.860671

Terapia dirigida

X

[
\
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NUCLEO DE QUITO Secuenciacion de proxima
generacion (NGS) en el cancer
de tiroides

A ()

Hormonal
therapy
Immunotherapy
'.7‘_- -
T e h
£8 = 2
G 2

JAGCT/ — Radiotherapy
U @ b
) 2

FUENTE: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8238320/
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VARIANTES DE SIMPLE FUSION, EMPALME,
NUCLEOTIDO E INDELsS 0 SALTO DE EXON

ABL1
AKT3
ALK
ASXL1
BAX
BCL2
BIRC3
BRAF
BTK

* CALR
CARD11

- CBL

* CCND1
CD798

* CEBPA

* CREBBP
CRLF2
CSF3R
DCK
DNM2
DNMT3A
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GNAS SH2B3 * ABL1 * IKZF3
IDH1 SLC29A1 = ABL2 * JAK2
IDH2 SRSF2 = ALK = KAT6A
IKZF3 STAT3 =BCL11B = KLF2
IL7R STATSB = BCL2 * KMT2A
JAK1 STAT6 = BCL6 = MALT1
JAK2 TYK2 *BCR * MECOM
JAK3 U2AF1 = BIRC3 = MKL1
KDM6A WT1 = CBFB = MLF1
KIT XPO1 = CCND1 * MLLT10

- KRAS = CCND3 = MLLT4
MPL = CDK6 = MYC

- MYD88 = CHD1 * MYH11
NOTCH1 = CHIC2 * NF1
NOTCH2 = CIITA * NFKB2
NPM1 = CREBBP  * NOTCH1
NRAS = CRLF2 = NTRK3

* NT5C2 = CSF1R = NUP214
PAX5 = DEK = NUP98
PDGFRA =DUSP22 = P2RY8
PHF6 = EBF1 * PAG1

* PTK2B

* RARA

= RBM15
= ROS1

* RUNX1
= RUNX1T1
* SEMA6A
= SETD2

= STIL

= TAL1

= TCF3

= TFG

= TP63

= TYK2

= ZCCHC7

NGS -

Estudio de neoplasias hematologicas

ABL1
AICDA
ASB13
BATF3
BCL2
BCL2A1
BCL3
BCL6
BLNK
BMF
BMP7
CCDC50
* CCCND1
CCND2
CCND3
CD274
CD44
CDC25A
CDKN2A
CDKN2B
CEBPA

Estudio de tumores solidos

COBERTURA S DE
PUNTOS CALIENTES (HOTSPOTS) EXON COMPLETO NU COPIAS DRIVERS DE FUSION

AKTY
AKT2
AKT3
ALK

VARIANTE:
MERO DE
FoxL2 MYCN * ARIDIA * PMS2 M(" CCNDY
GATA2 MYD88 *ATM * POLE CCND2
GNAT1 NFE2L2 *ATR * PTCHY M(TJ CCND3
GNAQ NRAS * ATRX * PTEN ALK CCNEY
GNAS NTRK1 * BAP1 * RADSO AR CDK2
H3F3A NTRK2 * BRCAY * RADS1 AXL CDK4
HISTIH38 -« NTRK3 * BRCA2 * RADS1B BRAF CDK6
HNF1A PDGFRA * CDK12 * RADS1C CCNDY EGFR
HRAS PDGFRB *CDKN1B  * RADS1D CCND2 ERBB2
1DH1 PIK3CA *COKN2A  * RBY CCND3 ESR1
1DH2 PIX3CB *CDKN2B  * RNF43 CONEY FGF19
JAK1 PPP2RIA * CHEX1 * SETD2 oK2 FGF3
JAR2 PTPN1Y * CREBBP -+ SLX4 COK4 FGFRY
JAG RACT * FANCA * SMARCA4 CDK6 FGFR2
KDR RAF1 * FANCD2 SMARCB1 EGFR FGFR2
KIT RET * FANCI «STK11 ERBB2
KNSTRN RHEB *FBXW7  +TPS3 ESR1
KRAS RHOA * MLH1 - TSC1 FGF19
MAGOH ROS1 * MRE11 - TSC2 FGF3
MAP2K1 SF381 * MSH2 FGFR1
MAP2K2 SMAD4 * MSH6 FGFR2
MAP2K4 SMO * NBN FGFR2
MAPK1 SPOP *NF1 AKT1
MAX SRC *NF2 AKT2
MDM4 STAT3 * NOTCH1 AKT3
MED12 TERT * NOTCH2 ALK
MET TOoP1 * NOTCH3 AR
MTOR U2AF1 * PALB2 AXL
MYC xPO1 * PIK3R1 BRAF

* AKT2
* ALK
* AR
- AXL
* BRAF
* BRCAY
* BRCA2
* COKN2A
* EGFR
* ERBB2
* ERBB4
* ERG
* ESRY
~ETV1
~ETVa
*ETVS
* FGFR1
* FGFR2
* FGFR3
* FGR
*FLT3
« JAK2

* NOTCH1

E2F2
ENTPD1
EXOC2
FAM216A
FLT3
FOXP1
FUT8
HOXA9
HOXA10
D4

IL16

IRF4
IRF8
ITPKB
KIAA0101
LIMD1
LMO1
LMO2

* NOTCH4
* NRG1

* NTRK1

* NTRK2
* NTRK3
* NUTM1
* PDGFRA
* PDGFRB
* PIK3CA
* PPARG
* PRKACA
* PRKACB
* PTEN

* RAD51B
* RAFY

* RB1

* RELA

* RET

* ROS1

* RSPO2
* RSPO3
* TERT

MYBL1
MYcC
MYH11
NEK6
NFKB1
NME1
NTRK3
PAICS
PDCD1
PDCD1LG2
PIM1
PIM2

* PPAT

PRKAR2B
PTPN1
PYCR1
RAB29
RAG1
RAG2
RANBP1
RARA

TAL1

TLX1

TLX3
TNFRSF13B
TNFSF4
WT1

COBERTU VARIANTE
PSR CALBTESWTTD | puconritro L

AB«)
ALX
ACVRY
AXTY
ASXLY
ASNL2
BRAF
CALR
o
CCNDY
CCNDD
CCRS
cox4
«c
CREBOS
CRLF2
(&2l
CS53R
CTNNBY
DAXX
ONMTIA
1GFR
EP300
2602
ER883
RBe4
SR
212

FASLG
Faxw?
oy
FGFR2
FGIR3
)
GATA2
GNAT1
GNAQ
HIFIA
HDACY
MISTIMID
HRAS
1DHY
1DM2
nwm»
i
jax2
e
KDM4C
KDR
xir
KRAS

* MAP2KY

MAPIK2
MEY
MPL
MSHE
MTOR

SOLCAQUITO

Estudio de canceres pediatricos

N(O'l
NOTOMY
NPML
NRAS
NTSC2
PAXS
PDGFRA
POGERD
PIKICA
PIKIRY
PPMID
PIPNIY
RAFY
RET
RHOA
SETBM
seTo2
SH283
SM201A
SMO
STATY
STATSS
TERT
MT
use?
a3

-Amou
* ARIDID
* ATRX

* CORNZA
* COXNZB
* CEBPA
* CHD?
*CRLF
* DOXIX
* DeCERY
~on

* EED
*FAS

* GATAY
* GATAZ
*GNALZ
103

~ IXZFY

* KDMEA
*KMT20
* MYOD1
*NFY
*NF2

- PNi6

* PRPST
- PSMES
«PTON
* PTEN

<R

* RUNX1

* SMARCA4
* SMARCS?
*SOCS2

* SUFU

. suz12
*7CH
“TET2
“1P83

< 75CY
1502
“WHSC1
W11

* XIAP

S DE
NUMERO DE COPIAS

Guy
ALX G
ARAS IGF1R
CCNDY a1
COxe JAK2
Coxe aa
£GFR xr

=882 KRAS
ERBB3 MOM2

FGFRY MOMA
FGFR2 MET
FGFRY MYC
FGFRA MYCN
G POGFRA
o PICICA

*ADLY
“ABL2
*AFF3
ALK
*BCL1B
* BCOR
+BCR

* BRAF

* CAMTA1
* CONDY
«Qc

* CREDB?
* CRLF2
* CSF1R
* DUSP22
+ IGFR
*1TVG

+ EWSRY
KGRI
«FGFR2
+ FGIRS
CRLT3

- FOs8
“FUS
G

- GUIS2

* HMGA2
«JAK2

+ KATEA

DRIVERS EXPRESION
DE FUSION DE GEN
* KMT2A *NUTWY WSty 2 LA
. KMT28 * NUTM28 . YARY acLs MYC
* KMT2C . PAC * IMYND1Y e MYON
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TruSight
ACD

3
4
i




SOLCA

NUCLEO DE QUITO

CONCLUSIONES:

e La activacion constitutiva de la via MAPK es crucial para la patogenia y la terapia dirigida.
Genes como BRAF, RAS, RET y otras, que pueden ser indicativos del subtipo de cancer de
tiroides

e EIl 85% tiene buen prondstico, tomando en cuenta cancer anaplasico de tiroides y el cancer
medular de tiroides tienen prondstico adverso.

e Laterapia dirigida con la ayuda de la biologia molecular, es clave cuando existe ambigtiedad
en la caracterizacion celular del tejido, especificamente en el cancer de tiroides

e Resistencia a la terapia con inhibidores de tirosina quinasa (ITK) en pacientes con
carcinoma medular de tiroides (CMT) que presentan mutaciones en el gen RET.




27 SOLCA

NUCLEO DE QUITO E(]UlpO de Bio|0g|'a Molecular




| NS,(.)L(.:A N
‘ UCLEO DE QUITO \ <
~ 1e SIMPOSIO INTERNACIONAL DE . |
CANCER DE TIROIDES Y METABOLISMO &
1y 2 de septiembre de 2023 . %,’ A

GRACIAS .

A
A




	Diapositiva 1
	Diapositiva 2: FUNCIÓN TIROIDEA
	Diapositiva 3: CÁNCER DE TIROIDES
	Diapositiva 4: TIPOS DE CÁNCER DE TIROIDES
	Diapositiva 5: Cáncer Papilar De Tiroides (PTC) :  70- 80%
	Diapositiva 6: Cáncer Folicular de Tiroides (FTC): 10 - 15%
	Diapositiva 7: Cáncer Anaplásico De Tiroides (ATC):  < 2%
	Diapositiva 8: Cáncer Medular De Tiroides (MTC): 5 - 10%
	Diapositiva 9:  Vía de la proteína quinasa activada por mitógenos (MAPK)  
	Diapositiva 10
	Diapositiva 11: CLÍNICA DIAGNÓSTICA
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14: Importancia del perfil molecular 
	Diapositiva 15: TRATAMIENTO  
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20: NGS - SOLCA QUITO
	Diapositiva 21: CONCLUSIONES:
	Diapositiva 22: Equipo de Biología Molecular
	Diapositiva 23

