
BME-I 056 Cellular interactions
28.5.2010

Maximum amount ofpoints 36p: 30p ftom the exam + 6p Ilom the assignment
Max 6 exra points from the home exercises.

i. Tell Shortly:
- bone matrix aomposition 3 p
- The deftrition ofthe mukipotent mesenchymal stem cell 1,5 p
- What are tlte main things affecting the differentiation of stem cells? 1,5 p
1. Kei.o lyhlesti:
- l,urn soluviiliaineeo l(oos1lmrlLs j p
- lvlultipotentiil mesenklnlaaliscr liantns{ilun nili?iri|lel]ddlcrril 

'l,j 
p

- N{itki tckiiiil vaihrtl..rvdl kanlaseliljen edlaisturnisee.r 1.5

2. Define shodly
A) Organization phase irl embryo development 2 p
B) Gastrulation 2 p
C) Pluripotent stem cell 2 p
2. \{iindt:i l} h}esti:
A) o.ganisaalio\ aihe alklodrehit,!-lisessii 2 p
BJ Ga*rLl.r.rtio 2 L.
Cj Illuipotcnlti lidnrasolu 2 p

3. Jell shgrtly
A) The role of gap junciions in celiular eleiiiii irGteractnrn 7p
B) Ct+ imaging 2 p
C) Hodgin-Huxley model 2 p
3. Keno l).hlesli
A) AukkoLiil.]sten rnediitys solL{en slihLdisessii r:iestinnassa 2 p
ll) Ca:+ kr\aniaorir.n 2 p
(l) l lodgirj l !\ let ntall i : p

4. The route of glycoprotein mRNA to functional cell surface glycoprotein. Describe \ryhat
happens to the product in cellular organelles that product passes on its way. (6p)



a) A oell in 37"C temperatwe has the following ionic concentrations and membrane

lntracellular
concentralio{rr$4)

Ertracellular
concenhation (mM)

Relative
permeability

K- l l 5 5
Na* I J 140 0.05
cf 5 110 0.45
Calculaie the resting membrane potential ofthe cell using theGoldman-H;dgkin-KaE
equatiotr. (3p)
Constants:

J  C ^^J
R=8.3145 K;i ,F=96485 ntot , kB=1.3807*10''?3 7 , e=1.602*10-rec

b) The membmne resistance R n of a long cylindrical cell (diameter 70 pm) is 125Oa#. The
resistivity ofthe cell axoplasm pi is 1 Ctcm and the exhacellular resistance ro:5 Crcm. What

- r -
is the characterisric leoCrh F 

l_zlff 
ofrhe cell? (3p)

6. Points li.on) '&e assigr$ent (nax 6p)

i  \ ,


