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                   Oppgavene I – IX er flervalgsoppgaver. Bare ett svar er riktig for hvert av disse

                   spørsmålene. Skriv riktig svaralternativ på de blanke svararkene, for eksempel:

                   Oppgave VII, riktig svar = A. Skriv hvert svar på ny linje.

                   Oppgave X til XII er tradisjonelle oppgaver som krever lengre svar.

Kontroller at oppgavesettet er komplett før du begynner å besvare spørsmålene.


                     Oppgave I (1 poeng)

        Glykoproteiner som modifiseres med mannose-6-fosfat i sine glykaner er:

A) Reseptorer på celleoverflaten for vekstfaktorer.
B)             Chaperoner i det endoplasmatiske retikulum (ER).

C) Lysosomale enzymer (hydrolaser).
D) Transkripsjonsfaktorer.
E)             Proteiner involvert i fagocytose av bakterier.
                    Oppgave II (1 poeng)
       Hvilken av aminosyresekvensene inneholder et importsignal for proteiner som

                   transporteres inn i peroksisomer?

A)            KDEL (-lys-asp-glu-leu).
B)            FGFGFG (-phe-gly-phe-gly-phe-gly-).
C)            SKL (-ser-lys-leu).
D)            GKKKGKK (-gly-lys-lys-lys-gly-lys-lys-).
E)            LALKLAGLDI (-leu-ala-leu-lys-leu-ala-gly-leu-asp-ile-).
                              Oppgave III (1 poeng)
Hvilken av følgende beskriver ikke en proteinkappe (coat) på intracellulære vesikler? 

A)
         COP-I.
B) 
         Dynamin.
C) 
         Caveolin.
D) 
         Klatrin (Clathrin).
E)  
         COP-II.

     Oppgave IV (1 poeng)

Hvilket av proteinene nedenfor er ikke en GTP-ase?

A) 
      Rab 5.
B) 
      Dynamin.
C) 
      Ran.
D) 
      Klatrin (Clathrin).
E) 
      Sar-1.

   Oppgave V (1 poeng)
Hvilken av de følgende reseptorer og ligander vil normalt ikke observeres i et sent endosom?
A) 
    EGFR (Epidermal Growth Factor Receptor).
B) 
    LDL (Low Density Lipoprotein).
C) 
    Opioid reseptor.
D) 
    LDLR (Low Density Lipoprotein Receptor).
E) 
    EGF (Epidermal Growth Factor).
Oppgave VI (1 poeng)
Hvilket protein inngår i PI 3-kinase-signalveien?


 A)             STAT.

 B)             mTOR.

 C)             NEMO.

 D)             Sos.

 E)             SARA.


Oppgave VII  (1 poeng)

           Hvilket av elementene er ikke en del av kroppens uspesifikke immunforsvar?

A)          NK celler.
B)          Betennelse.
C)          Fagocytose ved neutrofiler.
D)          Fagocytose ved makrofager.
E)          Antistoffer.

Oppgave VIII (1 poeng)

                  Et aksjonspotensial i en nervecelle er:

    A) En depolarisering forårsaket av at aktiviteten til natrium-kalium pumpen nedreguleres.

    B) En depolarisering forårsaket av at kalium-kanalene åpnes.

    C) En hyperpolarisering forårsaket av at natrium-kanalene åpnes.

    D) En depolarisering forårsaket av åpning av natrium-kanalene.

    E) Forårsaket av åpning av vann-kanalene.

                Oppgave IX (1 poeng)

                Hvilket av utsagnene er ikke riktig?

A) Motorproteiner hydrolyserer ATP for å bevege seg langs cytoskjelettet.
B) Tubulin binder og hydrolyserer GTP, mens aktin binder og hydrolyserer ATP.
C) De fleste kinesiner beveger seg mot pluss-enden av mikrotubuli.
D) Dyneiner beveger seg mot minus-enden av mikrotubuli.
E) Dynamin er en viktig del av cytoskjelettet.
               Oppgave X (3 poeng)

      Beskriv signalveien som benyttes av transformerende vekstfaktor beta (TGF-), 
      og forklar  hvordan den kan reguleres (bruk bare tekst, ikke figurer).
Answer: TGF- is a dimeric protein involved in the regulation of cell proliferation, differentiation and death, matrix production, tissue repair and many other processes. The TGF- superfamily includes activins and bone morphogenetic factors (BMPs). One TGF- molecule binds to two different (but related) homodimeric receptor serine/threonine kinases, type I and type II TGF- receptor, bringing these sufficiently close together for type II to phosphorylate and activate type I (by release of an inhibitor). The activated ligand-receptor complex is endocytosed, and in early endosomes the PI(3,4,5)P3–anchored adaptor protein SARA binds to receptor I and to its small-protein substrates, the regulatory Smads (R-Smads) Smad2 or Smad3 (Smad1, 5 or 8 in the case of BMPs), thus promoting Smad phosphorylation by TGFR-I. The phosphorylated Smad forms a heterodimer (actually a heterohexamer) with the “co-Smad” Smad4, and the resulting complex moves to the nucleus to attach to a TGF- response element in DNA, recruiting additional gene-regulatory proteins (co-activators) and stimulating target gene transcription. In the nucleus, the R-Smads can be dephosphorylated and shuttled back to the cytoplasm, thereby modulating the duration of the signal. 

Signalling by TGF- family members can also be regulated at the ligand level, by ligand-binding inhibitors (noggin and chordin inhibit BMPs; follistatin inhibits activins). At the Smad level, the inhibitory Smads (I-Smads) 6 and 7 compete with R-Smads for binding to the receptor complex as well as to Smad4. Furthermore, the I-Smads can recruit a protein phosphatase that dephosphorylates and inactivates TGFR-I. Finally, I-Smads recruit ubiquitin ligases – Smurfs – that ubiquitylate both TGF- receptors, R-Smads and Smad4, causing their lysosomal and proteasomal degradation, respectively. 
              Oppgave XI (3 poeng)

              Beskriv mekanismer for induksjon og vedlikehold av immunologisk toleranse, både 

  a)       sentral toleranse og 

b) perifer toleranse

Immunological Tolerance Ensures That Self Antigens Are Not

Normally Attacked (chapter 25 – Molecular Biology of the Cell).
As discussed in Chapter 24, cells of the innate immune system use pattern

recognition receptors to distinguish pathogens from the normal molecules of

the host. The adaptive immune system has a far more difficult recognition task:

it must be able to respond specifically to an almost unlimited number of foreign

macromolecules, while avoiding responding to the large number of molecules

made by the host organism itself. How is this possible? It helps that self

molecules do not induce the innate immune reactions required to activate the

adaptive immune system. But even when an infection or tissue injury triggers

innate reactions, the vast excess of self molecules present normally fail to induce

an adaptive immune response. Why not?

One answer is that the adaptive immune system has “learned” not to

respond to self antigens. Transplantation experiments provide one line of evidence

for this learning process. When tissues are transplanted from one individual

to another (and the two individuals are not identical twins), the immune system

of the recipient usually recognizes the donor cells as foreign and destroys

them. (For reasons we discuss later, the foreign antigens on the donor cells are

so powerful that they can stimulate adaptive immune responses in the absence

of infection, injury, or an adjuvant.) If, however, we introduce cells from one

strain of mouse into a newborn mouse of another strain, some of these cells survive

for most of the recipient animal’s life, and the recipient will now accept a

graft from the original donor, even though it rejects “third-party” grafts. Apparently,

nonself antigens can, in particular circumstances, induce the immune system

to become specifically unresponsive to them. This antigen-specific unresponsiveness

to foreign antigens is known as acquired immunological tolerance

(Figure 25–12).

The unresponsiveness of an animal’s adaptive immune system to its own

macromolecules (natural immunological tolerance, or self-tolerance) is

acquired in the same way. Normal mice, for example, cannot make an immune

response against one of their own protein components of the complement system

called C5 (discussed in Chapter 24). But, mutant mice that lack the gene

encoding C5 (but are otherwise genetically identical to the normal mice) can

make a strong immune response to this blood protein when immunized with it.

Similarly, humans that lack a normal gene that codes for the clotting protein

Factor VIII (and therefore bleed excessively) make antibodies against the protein

when it is administered to them to control bleeding.

Figure
              Oppgave XII (3 poeng)
             Beskriv transport av proteiner fra cytoplasma og inn i cellekjernen (import) og transport av

             proteiner ut av cellekjernen til cytoplasma (eksport). 
             Inkludér beskrivelse av import- og eksportsignaler i proteinene, nukleotidbindende proteiner

             og deres resirkulering og andre sentrale elementer.

             FGFGFG repeats på fibrillene mot cytoplasma
             Dimensjoner på kjernekomplekset, hvor store molekyler må sorteres.

             Importsignaler: Mye lysin og arginin

             Eksportsignaler: Mye hydrofobe, leu, val, ile

             Ran-GTP og importreseptorer, samt adaptorer

             Eksempelet NFAT, calsium++

