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UNIDAD DE APRENDIZAJE

| Unidad de Aprendizaje: | Actividades de Investigacién de Maestria IV

Periodo lectivo | . Horas totales Horas Horas Créditos
Teoricas Practicas
Cuarto S 1 4 6
Unidades de Aprendizaje Antecedentes | Unidades de Aprendizaje Consecuentes
Actividades de Investigacion de Maestria Ninguna
v
Fecha de elaboracion: Elaboro:
Mayo 2014 Comité curricular v colaboradores
Objetivo general:

Desarrollar ‘un’ proyecto de investigacion. presentar avatices periodicos del mismo (de
maneta oral v escrita) incluyendo la presentacion en el Coloquio- de maestrantes con la
presencia de su Comité de Tutores.

Contenido temitico:

Exposiciones - individuales 'del  protocolo y avances: en investigacion por parte  del
estudiante de acuerdo a las actividades:establecidas en su protocolo de proyecto de tesis
de investigacion.

Asesoria personalizada sobre temas relacionados con su protocolo de proyecto de tesis de
myestigacion.
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Realizar actividades conforme al cronograma:del protocolo de investigacion. incluyendo
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como-la escritura de un atticulo cientifico v la tesis.

Realizar actividades complementatias que cubran las recomendaciones derivadas de la
presentacion y evaluacion del Coloquio semestral de maestrantes.

Las Actividades de Investigacion de Maestria se guiaran por estos contenidos generales;
el/los tutor(es) académico(s) daran seguimiento y evaluaran los avances de los alumnos
conforme al protocolo de investigacion aprobado por la Comisién Académica.

En Actividades de investigacion de Maestria IV los estudiantes inscritos en el plan de
estudios de maestria deberan entregar su solicitud de revision de tesis.

Es importante mencionar que para el caso de los ahunnos de doctorado en plan de estudios
con antecedentes de licenciatura estos seminarios se utilizardn para las primeras etapas de
mvestigacion, cambiando a una carga mayor a partir de las siguientes Actividades de
Investigacion.

Procedimiento de evaluacion:

E170% de la calificacion corresponde al cumplimiento del avance semestral programado.
E1'20% restante corresponde a la enfrega y presentacion en tiempo.y forna del informe
semesiral correspondiente.

E1-10% corresponde -a la calificacion obtenida en el Coloquio Semesiral de niaestrantes
por parte de su Comité de Tutores.

Bibliografia




Revistas v textos especializados acorde con las LGAC del Posgrado v el protocolo-de
investigacion de cada alumno.

Articulos especializados seleccionados por el titular de 1la Unidad de Aprendizaje.

Bases de datos.




|. Efecto de la temperatura
sobre la anisotropia de
fluorescencia de la GFP.
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Il. Goal project

Quantify the molecular interactions between mitogen
activated protein kinase (MAPK) signaling pathway
proteins MAPK/ERK kinase (MEK1/2) and extracellular
signal-regulated kinase (ERK2)

In order to estimate concentrations and dissociation
constant (K;) values in living cells we used
fluorescence cross-correlation spectroscopy (FCCS).

Lcam



V. MAPK — ERK
PATHWAY

ERK1/2
41 kDa AP1

[ Growth
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V. Fluorescence cross-correlation

spectroscopy (FCcS)

Bacia, et al., Nof.zMeThods 2006

« Confocal
MICrosCcopy

* Two spectrally
different
fluorophores

* Pinhole delimits
detection volume



V. Fluorescence cross-correlation
spectroscopy (FCcS).
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G(0): amplitude
N: particle number

_ [freeR][free G]
. [RG]

Kp: dissociation constant (nM)
[free R], [free G] and [RG]:
concentrations of unbound R
and G and protein
complexes respectively.



VI. FCCS Advantages and
disadvantages ®

Allows the measurement of protein
mobility, protein concentrations,
PPI

High spatial resolution
gh temporal resolution

Specificity

Close to physiological conditions

Quantitative

— Receptor - ligand interactions
— Diffusion fimes

— Concentrations

— Aggregation states

— Photo physical characteristics




* Photobleaching.

Time [ =

 [ts accuracy is influenced by the
size and overlapping of emission
volumes, photophysics of the
fluorescent labels and the
presence of endogenous protfeins.

* Only single spot can be taken at @
time




VII.

CELL CULTURING AND
TRANSFECTION

| Autofluorescence in Hela cells cytoplasm
37°C
A A
.
.
| A
&

A Fluobright DMEM
White DMEM
¢ Red DMEM

0.5

1 1.5 2

2



» Cells grown in white
Dulbecco’s Modified Eagle
Medium (DMEM)

10 % Fetal bovine serum

1x Penicillin/Streptomicyn
1x Glutamine

¢« /0 — 90 % confluence

* Transfected with
Lipofectamine 3000



Autofluorescence in Hela cells
cytoplasm 37°C

Fluobright
DMEM
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VIll. FCCS measurements of
dim cells

2

CAM

........

Detector
unity




IX. Correlation
analysis ®

Autocorrelation curves:

__ <8F(t)-6F(t+71)>
G(0)= <F(t)>2
litude at t=0 :
F(1): avgrage fluorescence intensity ‘

§I;(i): 1oric;’rion of.’rhe ovgr(:ge 3 b = A =
intengity at any given poin B i Y E—. - HEE ey e R
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<6F(t)-6F(t+1)>
<F(t)>2

G(0)=

Where:

G(0): amplitude at t=0
F(t): average
fluorescence intensity
SF(t): variation of the
average intensity at
any given point
SF(t+1): intensity of a
later time point



X. Triplet state fitfing

model:
_ 4L (1TaTeT T .
GO(T)— 1+ N ( 1—T ) (1+Td‘;ff).\/ﬁ + Gy

Go(T):

T: fraction of dark
state molecules

T T: relaoxation state
T 4iie diffusion time
k: structural
parameter

G Offset



G(t) [107-3]

XI. MEK ERK FCCS dato
analysis

- |cdlculated Parameters from i

mTg2 49 200 1371
514 49 220 100 1450 296
X-corr YCAMIq 45 300 100 1558 346
Positive contro
15
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4 104
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Xll. Corrected data

2
Iauto luorescence
 Background (autofluorescence)  Npgy = Ngnarysis * <1 — ;
sample
* Maturation: for mTg2 and sYFP2, fast maturation Nyt = Npg - 1
) _ Lstart =
» Bleaching Npieach = Nmat T
analysis ]
- Nbleach 2
« Volume NV = V = & S




* Volume overlapping:
V from positive control

NVO

« Concentration [Proteinl=g—"—

 Kp: three different fitfing
methods were used




Complex ERKt — Complex] Complex
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XIll. Comparison for in vivo Ky fitfing methods
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Sadaie, et al., MCB 2014.



Comparison for in vivo K fitfing

methods
Binding protein C [0 uM] [1.0 uM] [10 uM]
- 1
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= 2
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0 5 10 15 20 O 5 10 15 20 O 5 10 15 20
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Sadaie, et al., MCB 2014.



- XIV. RESULTS

Lcam

Sample Kpi(MM)  Kpa(HM)  Kps(uM)  95%

Cl
ERK
- 2.1 2.0 1.7
M O.] 6 O.] 7
2.1
ERK2- HelLa Sadaie et al., 2014
MEK1
0.36 MEF Hink et al.
1.7,0.24 u20S This study
ERK2- 5.6 Hela Sadaie et al., 2014
MEK2

2.0,0.13 U20S$ This study




XV. CONCENTRATION Dependency of COMPLEX and
Kp dependency of photobleaching

6
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XVI. Conclusions and
porospects ®

Leam

We obtained KD values using FCCS in order to estimate the binding affinity of MEK
isoforms to ERK2 in living cells.

The discrepancies between KD values for the same combinations are not dependent on
the photobleaching of the sample or the concentration of MEK1/2 or ERK.

The differences in the comparison data could be due to the cell line that we used for this

Acgeptance of the article “Using green fluorescent protein to correlate temperature and
flyorescence intensity into bacterial systems”

FCCS technique in combination with SPIM allows the measurements of many spofts in
parallel within the entire cell.

The use of single SW-FCCS will overcome the corrections in volumes
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