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() TECNICAS MOLECULARES APLICADAS

EN BIOQUIMICA CLINICA LIC. EN BIOQUIMICA 11/10 2025 1° cuatrimestre
Il - Equipo Docente

Docente Funcién Cargo Dedicacién
VARAS, SILVIA MABEL Prof. Responsable P.Tit. Exc 40 Hs
LACOSTE, MARIA GABRIELA Prof. Co-Responsable JTP Exc 40 Hs
ARIAS, JOSE LUIS Responsable de Préctico JTP EXc 40 Hs
FERRAMOLA, MARIANA LUCILA Responsable de Préctico JTP Exc 40 Hs
VARAS, JOSE ORLANDO Responsable de Préctico JTP Semi 20 Hs
GARAY, JUAN AGUSTIN Auxiliar de Laboratorio A.lraSimp 10 Hs

1l - Caracteristicasdel Curso

CreditoHorario Semanal

Teorico/Practico | Tedricas| Practicasde Aula | Pract. delab/ camp/ Resid/ PIP, etc. | Total

Hs 10 Hs Hs 20 Hs 30 Hs
Tipificacion | Periodo
B - Teoriacon préacticas de aulay laboratorio 1° Cuatrimestre
Duracion
Desde Hasta | Cantidad de Semanas | Cantidad deHoras
12/03/2025 27/03/2025 2 60

IV - Fundamentacion

Las técnicas de biologia molecular, en laactualidad, son esenciadlesen el laboratorio clinico. Representan una herramienta
para el diagnostico, confirmacion y seguimiento de numerosas patol ogias neonatales, metabdlicas y proliferativas. El dictado
del Curso se fundamenta en la necesidad del estudiante de la Licenciatura en Bioguimica de adquirir mayores destrezas en la
realizacion de técnicas de biologia molecular aplicables al diagndstico de distintas enfermedades humanas.

V - Objetivos/ Resultados de Aprendizaje

General: brindar al alumno practica en técnicas moleculares realizablesen un laboratorio clinico, que sirvan parala
deteccién molecular de alteraciones anivel de ADN y/o proteinas que sean origen de distintas patol ogias humanas.

Particulares:

-Conocer y mangjar €l equipamiento minimo necesario para un laboratorio molecular.

-Disefiar y llevar a cabo un protocolo molecular en su laboratorio de bioguimica clinica.

-Detectar y resolver los problemas préacticos del uso de técnicas moleculares: reactivos, contaminacion, controles, etc.
-Entrenamiento en la interpretacion de geles e informe de resultados.
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-Resaltar € uso de las técnicas de biologia molecular en el diagnostico clinico de cancer, enfermedades hereditarias y
metabdlicas.

V1 - Contenidos

TemaN°1

Genoma Humano. Proyecto Genoma Humano. Controversias Eticas. Mutaciones mas comunes segiin HGMD (Human Gene
Mutation Database). Deleciones y Mutaciones puntuales. Estrategias de laboratorio. Material e instrumental usado en un
laboratorio de biologia molecular.

TemaN° 2

Reaccion de PCR: Historia, definicidn, ventgjas y desventgjas. Eficiencia de una PCR: equilibrio entre especificidad,
rendimiento y fidelidad. Requisitos para una amplificacién selectiva. Variables que afectan €l rendimiento. Tipos de ADN
polimerasas. Taq, Tli, Pfu origenesy caracteristicas. Optimizacion de unareaccién de PCR: eleccion de los iniciadores o
cebadores, temperatura de anneling, concentracion de magnesio y nucledtidos y nimero de ciclos. Fase plateau: causas. PCR
de punto final. gqPCR: parametros béasicos, contaminacion. Usos principales en €l diagnostico clinico. Técnicas isotermicas.

Tema N°3
Técnicas usadas para la determinacién de del eciones e inserciones. Otras variantes de PCR: SSCP, RFLP-PCR, RT-PCR.
PCR de tiempo real: bases. Usos en bioguimica clinica.

Tema N° 4:
Disefio de oligos. Uso de herramientas del Internet parala bisqueda de secuencias de un gen en particular y disefio de oligos
oiniciadores. Uso del BLAST.

TemaN°5
Técnicas usadas para la determinacion de mutaciones puntuales. MAS-PCR, ARM S, mutagénesis mediada por PCR,Dot blot
y Dot Blot reverso.

TemaN°6

Nuevas plataformas diagnosticas usadas en screening moleculares: Dot Blot-r (reverse dot blot hybridization), OLA
(oligonucleotide ligation assay), Tepne (Elucigene), XTAG, MOL-PCR (assay multiplex oligonuclectide ligation-PCR).
Fundamentos. Discusién de seminarios.

VI1I - Plan de Trabajos Practicos

TRABAJOS PRACTICOS DE LABORATORIO

TRABAJOS PRACTICOS DE LABORATORIO

TPO: Explicacion de Normas de Seguridad e Higiene en el Laboratorio.

TP1: Disefio de oligonucledtidos: uso de programas para disefio de oligos. Chequeo de secuencias. Blusgqueda de secuencias
de cortes especificas de enzimas de restriccion.

TP2: Extraccion de sangre por puncion venosa. Uso de columnas nucleoSpin para extraccion de ADN a partir de sangre.
Determinacién de indice de purezay cuantificacion.

TP3: PCR-I: Identificacion de mutaciones por mutagenesis mediada por PCR. Preparacion y armado de geles de
poliacrilamida no desnaturalizantes.

TP4: Siembray revelado de PCR-I. Deteccion de portadores de la mutacion en el gen CFTR.

PCR- ER | (RFLP-PCR) Corte con enzima de restriccion del producto amplicado. Armado y corrida de geles de
poliacrilamida no desnaturalizantes. Tincién de geles. Deteccidn de enfermos fibroquisticos. Informe.

TP5: PCR-I1: MAS-PCR: deteccién de 4 mutaciones con primers alelo especificos. Armado y corrida de geles de agarosa.
Tincion de geles. Observacion de resultados e informe.

TP8: PCR-1V: RFLP-PCR I1: Amplificacion de un fragmento del exédn 10, del gen GALT (Galactosa 1- Fosfato Uridil
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Transferasa).

TPO: Armado y corrida de geles de agarosa. Tincion de geles. Observacidn de resultados e informe. Determinacion
Polimorfismo N314D para deteccion del Alelo Duarte en Gal actosémicos.

TP10: Integracién final y discusion de los resultados hallados.
Exposicion de los seminarios (cita 63-75 de la bibliografia complementaria): en los tiempos de esperaen los TPs.

Coordinacion para escritura de unarevision bibliogréfica para publicar. Titulo: TECNICAS DE EXTRACCION DE
ACIDOSNUCLEICOSY SU UTILIZACION EN GENOMICA CLIiNICA

V111 - Regimen de Aprobacién

Laevaluacion selleva acabo en forma continua a través de exposicidn de seminarios sobre conceptos tedricos y discusion de
técnicas realizadas.

Alumnos Regulares:

1-El alumno estara en condiciones de cursar “ Técnicas moleculares usadas en bioquimicaclinica’, cuando haya regularizado
Quimica Biol6gica Patol dgica.

El alumno debera aprobar € 70% del plan de Trabajos Practicos del Curso (Ord. N°© 13/03 CS Régimen Académico).

2-El alumno deberd aprobar con un 70% un tnico parcia final integral pararegularizar.

Alumnos Promocionales:;

El alumno estara en condiciones de promocionar cuando:
1- Haya asistido y aprobado el 80% de los TP.

2- Aprobado con € 80% un Unico parcia final integral.

I X - Bibliografia Basica

[1] Cell and Molecular Biology: Concepts and Experiments Publisher: Wiley; 7 edition (2013) ISBN-13: 978-1118206737
[2] Molecular Diagnostics: Current Technology and Applications (Horizon Bioscience)by Juluri R. Roa, Colin C. Fleming,
John E. Moore. 2006. |SBN-13: 978-1904933199

[3] Tietz Textbook of Clinical Chemistry and Molecular Diagnostics. By Carl A. Burtis, Edward R. Ashwood, David E.
Bruns. 2012. ISBN 978-1-4160-6164-9

[4] Molecular Diagnostics: Techniques and Applications for the Clinical Laboratory.2010. Edited by Wayne W. Grody,
Robert M. Nakamura, Frederick L. Kiechle, Charles. ISBN 978-1-12-369428-7

[5] BRS Biochemistry, Molecular Biology, and Genetics, Fifth Edition, By Todd A. Swanson M.D. Ph. D, Sandral. Kim MD
PhD, Marc J. Glucksman PhD. 2009. |SBN-13: 978-0781798754

[6] JD Watson, TA Baker, JPBell, A Gann, M Levine & R Losick: Molecular Biology of the gene. Fifth Edition. Benjamin
Cummings & Cold Spring Harbor Laboratory Press. 2004.

[7] Sambrook J, Fritsch EF and Maniatis T: Molecular Cloning. A Laboratory Manual. Tomo 1, 2 y 3. 1989 Publisher: Cold
Spring Harbor Laboratory Press; 2nd edition. Language: English. ISBN-10: 0879693096

X - Bibliografia Complementaria

[1] 1] Ying Liu, Alpa Sidhub, LoraH. Bean, Robert L. Conway, Judith L. Fridovich-Keil. Genetic and functiona studies
reveal anovel noncoding variant in GALT associated with a fal se positive newborn screening result for galactosemia. Clinica
Chimica Acta 446 (2015) 171-174.

[2] [2] Coren A. Milbury, Jin Li and G. Mike Makrigiorgos. PCR-Based Methods for the Enrichment of Minority Alleles and
Mutations. Clinical Chemistry (2009) 55:4 632—640

[3] [3] Sharon Marsh: Chapter 8: Pyrosequencing. Book: Molecular Diagnostics. 2010 Elsevier Ltd.

[4] [4] Hartmut Peters and Peter N. Robinson: Chapter 6: Temperature and Denaturing Gradient Gel Electrophoresis. Book:
Molecular Diagnostics. 2010 Elsevier Ltd.

[5] [5] Garry R. Cutting: Cystic fibrosis genetics: from molecular understanding to clinical application. Nature reviews.
Genetics. Published online 18 November 2014

[6] [6] Ruan Felipe Vieira Medrano, Camila Andrea de Oliveira: Guidelines for the Tetra-Primer ARM S-PCR Technique
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Development . Mol Biotechnol DOI 10.1007/s12033-014-9734-4

[7]1 [7] Nur Fatihah Mohd Y atim, Masitah Abd. Rahim, Kavitha Menon, Faisal Muti Al-Hassan, Rahimah Ahmad, Anita
Bhajan Manocha, Mohamed Saleem and Badrul Hisham Y ahaya. Molecular Characterization of &#945;- and

& #946;-Thal assaemia among Malay Patients Int. J. Mol. Sci. 2014, 15, 8835-8845; doi:10.3390/ijms15058835

[8] [8] Fang Zhao, Bharati Bapat. Chapter: The Role of Methylation-Specific PCR and Associated Techniquesin Clinical
Diagnostics. Book: Epigenetic Biomarkers and Diagnostics. http://dx.doi.org/10.1016/B978-0-12-801899-6.00008-5

[9] [9] Sara Goodwinl, John D. McPherson and W. Richard McCombie: Coming of age: ten years of next-generation
sequencing technologies. Nature reviews. Genetics, volume 17, 2016, 333-351

[10] [10] Jian Y e, George Coulouris, Irena Zaretskaya, |oana Cutcutache, Steve Rozen and Thomas L Madden. 2012.
Primer-BLAST: A tool to design target-specific primers for polymerase chain reaction. BMC Bioinformatics 13:134: 1-11
[11] [11] Liliana C. Rossetti, Karen G. Scheps, Amanda Binaghi, Maria S. Abreu, Mariana T. Mansilla, VivianaVarela.
2010. Diagnéstico molecular de mutaciones beta talasémicas, genotipos complejos. HEMATOLOGIA, Val. 14 N° 2: x-x
Abril-Junio.

[12] [12] Umair Mahmood, Muhammad Imran, Salma Igbal Naik, Huma Arshad Cheema, Anjum Saeed, Muhammad
Arshad, Sagib Mahmood: Detection of common mutationsin the GALT gene through ARMS. 2012. Gene 509, 291-294
[13] [13] Michael R. Knowles and Mitchell Drumm: The Influence of Genetics on Cystic Fibrosis Phenotypes. 2012. Cold
Spring Harb Perspect Med, 1-13.

[14] [14] Panayiotis G. Menounos and George P. Patrinos.2010. Mutation Detection by Single Strand Conformation
Polymorphism and Heteroduplex Analysis. Book: Molecular Diagnostics. Chapter 4. Second Edition, 45-58.

[15] [15] Graham R. Taylor and Carol A. Delaney. 2010. Detection of Genomic Duplications and Deletions. Book: Molecular
Diagnostics. Chapter 12. Second Edition, 1715-182

[16] [16] David M. Holtzman, Joachim Herz and Guojun Bu. 2012. Apolipoprotein E and Apolipoprotein E Receptors:
Normal Biology and Rolesin Alzheimer Disease Cold Spring Harb Perspect Med.; 1-23.

[17] [17] E. Castellanos-Rizaldos, Pingfang Liu, Coren A. Milbury, Minakshi Guha, Angela Brisci, Laura Cremonesi,
Maurizio Ferrari, Harvey Mamon, and G. Mike Makrigiorgos. 2012. Temperature-Tolerant COLD-PCR Reduces
Temperature Stringency and Enables Robust Mutation Enrichment. Clinical Chemistry 58:7; 1130-1138

[18] [18] Lap-Chee Tsui and Ruslan Dorfman. 2013.The Cystic Fibrosis Gene: A Molecular Genetic Perspectiva. Cold
Spring Harb Perspect Med; 1-16

[19] [19] Ramandeep Singh, Babu R. Thapa, Gurjit Kaur, Rajendra Prasad. 2012. Biochemical and molecular
characterization of GALT gene from Indian galactosemia patients: Identification of 10 novel mutations and their structural
and functional implications. Clinica Chimica Acta 414; 191-196

[20] [20] Gerard T. Berry et a. The adult galactosemic phenotype. 2012. JInherit Metab Dis. 35:279-286

[21] [21] Swee Lay Thein. 2013. The Molecular Basis of b-Thalassemia. Cold Spring Harbor Laboratory Press; 1-24

[22] [22] FrancésF, Portolés O, Sorli Jv, Guillén M, Gonzdlez JI, CorellaD. Single tube optimisation of APOE genotyping
based on melting curve analysis. Clin Biochem. 2008 Jul;41(10-11):923-6. doi: 10.1016/j.clinbiochem.2008.03.010. Epub
2008 Apr 8. PMID: 18433724.

[23] [23] Cdero O, Hortigiela R, Bullido MJ, Calero M. Apolipoprotein E genotyping method by real time PCR, afast and
cost-effective aternative to the TagMan and FRET assays. J Neurosci Methods. 2009 Oct 15;183(2):238-40. doi:
10.1016/j.jneumeth.2009.06.033. Epub 2009 Jul 5. PMID: 19583979.

[24] [24] Metzker ML. Sequencing technologies - the next generation. Nat Rev Genet. 2010 Jan;11(1):31-46. doi:
10.1038/nrg2626. Epub 2009 Dec 8. PMID: 19997069.

[25] [25] Freer DE, Ficicioglu C, Finegold D. Newborn screening for galactosemia: areview of 5 years of data and audit of a
revised reporting approach. Clin Chem. 2010 Mar;56(3):437-44. doi: 10.1373/clinchem.2009.135947. Epub 2010 Jan 14.
PMID: 20075179.

[26] [26] Darawi MN, Ai-Vyrn C, Ramasamy K, Hua PP, Pin TM, Kamaruzzaman SB, Majeed AB. Allele-specific
polymerase chain reaction for the detection of Alzheimer's disease-related single nucleotide polymorphisms. BMC Med
Genet. 2013 Feb 19;14:27. doi: 10.1186/1471-2350-14-27. PMID: 23419238; PMCID: PMC3635888.

[27] [27] Saavedra-Matiz CA, Isabelle JT, Biski CK, Duva SJ, Sweeney ML, Parker AL, Young AJ, Diantonio LL, Krein
LM, Nichols MJ, Caggana M. Cost-effective and scalable DNA extraction method from dried blood spots. Clin Chem. 2013
Jul;59(7):1045-51. doi: 10.1373/clinchem.2012.198945. Epub 2013 Mar 18. PMID: 235091009.

[28] [28] Furtado LV, Weigelin HC, Elenitoba-Johnson KS, Betz BL. Detection of MPL mutations by a novel allele-specific
PCR-based strategy. J Mol Diagn. 2013 Nov;15(6):810-8. doi: 10.1016/j.jmoldx.2013.07.006. Epub 2013 Aug 28. PMID:
23994117.

[29] [29] Tsui LC, Dorfman R. The cystic fibrosis gene: amolecular genetic perspective. Cold Spring Harb Perspect Med.
2013 Feb 1;3(2):a009472. doi: 10.1101/cshperspect.a009472. PMID: 23378595; PMCID: PMC3552342.
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[30] [30] Ward DD, Summers MJ, Saunders NL, Janssen P, Stuart KE, Vickers JC. APOE and BDNF Val66Met
polymorphisms combine to influence episodic memory function in older adults. Behav Brain Res. 2014 Sep 1;271:309-15.
doi: 10.1016/j.bbr.2014.06.022. Epub 2014 Jun 16. PMID: 24946073.

[31] [31] Doudna JA, Charpentier E. Genome editing. The new frontier of genome engineering with CRISPR-Cas9. Science.
2014 Nov 28;346(6213):1258096. doi: 10.1126/science.1258096. PMID: 25430774.

[32] [32] 2014 Poh, J.J. and Gan, S.K.E. Comparison of customized spin-column and salt-precipitation finger-prick blood
DNA extraction. Biosci. Rep. 34(5), art:e00145.doi:10.1042/BSR20140105

[33] [33] 2018 Erlichster M, Tye-Din JA, Varney MD, Skafidas E, Kwan P. Rapid, Loop-Mediated | sothermal Amplification
Detection of Celiac Disease Risk Alleles. JMol Diagn. 2018;20(3):307-315. doi:10.1016/j.jmol dx.2018.01.005

[34] [34] 2019 Srividya A, Maiti B, Chakraborty A, Chakraborty G. Loop Mediated Isothermal Amplification: A Promising
Tool for Screening Genetic Mutations. Mol Diagn Ther. 2019;23(6):723-733. doi:10.1007/s40291-019-00422-0

[35] [35] 2021 Kreitlow A, Becker A, Schotte U, Malorny B, Pl6tz M, Abdulmawjood A. Evaluation of different target genes
for the detection of Salmonella sp. by loop-mediated isothermal amplification. Lett Appl Microbiol. 2021;72(4):420-426.
doi:10.1111/1am.13409

[36] [36] 2020 Liu J, Zhang Z, Feng Y, et al. Molecular Detection of the mcr Genes by Multiplex PCR. Infect Drug Resist.
2020;13:3463-3468. Published 2020 Oct 12. doi:10.2147/IDR.S256320

[37] [37] 2019 Albuquerque RC, Moreno ACR, Dos Santos SR, Ragazzi SLB, Martinez MB. Multiplex-PCR for diagnosis of
bacterial meningitis. Braz JMicrobiol. 2019;50(2):435-443. doi:10.1007/s42770-019-00055-9

[38] [38] 2015 Wang S, Zhang R, Xiang G, et al. Mutation screening for thalassaemia in the Jino ethnic minority population
of Yunnan Province, Southwest China. BMJ Open. 2015;5(12):e010047. Published 2015 Dec 29.
doi:10.1136/bmjopen-2015-010047

[39] [39] 2014 Kokkinos PA, Ziros PG, Bellou M, Vantarakis A. Loop-Mediated | sothermal Amplification (LAMP) for the
Detection of Salmonellain Food. Food Anal. Methods. 7:512-526. DOI 10.1007/s12161-013-9748-8

[40] [40] 2009 Goto M, Honda E, Ogura A, Nomoto A, Hanaki K. Colorimetric detection of loop-mediated isothermal
amplification reaction by using hydroxy naphthol blue. Biotechniques. 2009. 46(3):167-72. doi: 10.2144/000113072.

[41] [41] 2016 Bello L, Pegoraro E. Genetic diagnosis as atool for personalized treatment of Duchenne muscular dystrophy.
ActaMyol. 35(3):122-127.

[42] [42] 2010 Passon N, Dubsky de Wittenau G, Jurman I, et al. Quick MLPA test for quantification of SMN1 and SMN2
copy numbers. Mol Cell Probes. 24(5):310-4. doi:10.1016/j.mcp.2010.07.001.

[43] [43] Ashavaid TF, Kondkar AA, Dherai AJ, et al. Application of multiplex ARMS and SSCP/HD analysisin molecular
diagnosis of cystic fibrosisin Indian patients. Mol Diagn. 2005;9(2):59-66. doi:10.1007/BF03260073

[44] [44] Holstein CA, Chevalier A, Bennett S, et al. Immobilizing affinity proteins to nitrocellulose: atoolbox for
paper-based assay developers. Anal Bioanal Chem. 2016;408(5):1335-1346. doi:10.1007/s00216-015-9052-0

[45] [45] Mauger F, How-Kit A, Tost J. COLD-PCR Technologies in the Area of Personalized Medicine: Methodology and
Applications. Mol Diagn Ther. 2017;21(3):269-283. doi:10.1007/s40291-016-0254-8

[46] [46] Elazezy M, Joosse SA. Techniques of using circulating tumor DNA as aliquid biopsy component in cancer
management. Comput Struct Biotechnol J. 2018;16:370-378. Published 2018 Oct 9. doi:10.1016/j.cshj.2018.10.002

[47] [47] Londero D, Stampalija T, Bolzicco D, et a. Fetal RHD detection from circulating cell-free fetal DNA in maternal
plasma: validation of adiagnostic kit using automatic extraction and frozen DNA. Transfus Med. 2019;29(6):408-414.
doi:10.1111/tme.12605

[48] [48] Takahashi K, Migita O, Sasaki A, et al. Amplicon Sequencing-Based Noninvasive Fetal Genotyping for
RHD-Positive D Antigen-Negative Alleles. Clin Chem. 2019;65(10):1307-1316. doi:10.1373/clinchem.2019.307074

[49] [49] Kelley SO, Pantel K. A New Erain Liquid Biopsy: From Genotype to Phenotype. Clin Chem. 2020;66(1):89-96.
doi:10.1373/clinchem.2019.303339

[50] [50] Huang H, Zhou Y, Zhang J, Yao W, Zhang G. Prenatal diagnosis of genetic diseases directly using paper-dried cord
blood as the starting material for PCR. Anal Bioanal Chem.

[51] [51] Scotchman E, Chandler NJ, Mellis R, Chitty LS. Noninvasive Prenatal Diagnosis of Single-Gene Diseases: The
Next Frontier. Clin Chem. 2020;66(1):53-60. doi:10.1373/clinchem.2019.3042382019;411(26):6825-6835.
doi:10.1007/s00216-019-02048-x

[52] [52] Deletang K, Taulan-Cadars M. Splicing mutations in the CFTR gene as therapeutic targets. Gene Ther.
2022;29(7-8):399-406. doi:10.1038/s41434-022-00347-0

[53] Jian Ye, George Coulouris, Irena Zaretskaya, |oana Cutcutache, Steve Rozen and Thomas L Madden. 2012.
Primer-BLAST: A tool to design target-specific primers for polymerase chain reaction. BMC Bioinformatics 13:134: 1-11
[54] Liliana C. Rossetti, Karen G. Scheps, Amanda Binaghi, Maria S. Abreu, Mariana T. Mansilla, VivianaVarela. 2010.
Diagndstico molecular de mutaciones beta tal asémicas, genotipos complejos. HEMATOLOGIA, Vol. 14 N° 2: x-x
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Abril-Junio.
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Sagib Mahmood: Detection of common mutationsin the GALT gene through ARMS. 2012. Gene 509, 291-294

[56] Michael R. Knowles and Mitchell Drumm: The Influence of Genetics on Cystic Fibrosis Phenotypes. 2012. Cold Spring
Harb Perspect Med, 1-13.

[57] Panayiotis G. Menounos and George P. Patrinos.2010. Mutation Detection by Single Strand Conformation
Polymorphism and Heteroduplex Analysis. Book: Molecular Diagnostics. Chapter 4. Second Edition, 45-58.

[58] Graham R. Taylor and Carol A. Delaney. 2010. Detection of Genomic Duplications and Deletions. Book: Molecular
Diagnostics. Chapter 12. Second Edition, 1715-182
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[61] Lap-Chee Tsui and Ruslan Dorfman. 2013.The Cystic Fibrosis Gene: A Molecular Genetic Perspectiva. Cold Spring
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GALT gene from Indian galactosemia patients: |dentification of 10 novel mutations and their structural and functional
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[66] Fischer M, Renevey N, Thir B, Hoffmann D, Beer M, Hoffmann B. Efficacy Assessment of Nucleic Acid
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[68] Ali N, Rampazzo RCP, Costa ADT, Krieger MA. Current Nucleic Acid Extraction Methods and Their Implicationsto
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[69] Detection of SNPs by fast, simple and economical PCR. ARMS PCR with Platinum Il Tag Hot-Start DNA Polymerase
TECHNICAL NOTE Invitrogen
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[72] Obayes, Sarah K; Enayah, Sabah H; Al-Oubaidy, Shaimaa A; Ghaleb, Rana A. Detection of New Single Nucleotide
Polymorphismsin Plasma Cells Carcinoma (Myeloma) by Polymerase Chain Reaction— Single Strand Conformation
Polymorphism and Sequencing Technical Methods

[73] Quintana S, Schoenfeld E, Di Geronimo V, Martin N, Pagani F. Detection of V617F mutation of JAK2 gene by high
resolution melting. Acta bioquim. clin. latinoam. vol.48 no.4 2014

[74] Ruiz MF, Gennaro MV, Bastone LC, Godoy AR, TorruellaM, Perez GR. Molecular biomarkers and integrated
pathological diagnosisin the reclassification of gliomas. Mol Clin Oncol. 2021;15(2):150. doi:10.3892/mc0.2021.2312
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X1 - Resumen de Objetivos

Brindar al dlumno de la Licenciatura en Bioquimica préacticas en técnicas moleculares para ser utilizadas en distintas areas
de gendmicaclinica.

XII - Resumen del Programa
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X1 - Imprevistos

| No corresponde
X1V - Otros
|
ELEVACION y APROBACION DE ESTE PROGRAMA
Profesor Responsable
Firma:
Aclaracién:
Fecha:
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