
 
 
 1

 
 
  
 
 Professor Kirsten Sandvig 
 Institute for Cancer Research 
 The Norwegian Radium Hospital 
 Montebello, 0310 Oslo 3, Norway 
 
  
  
 * 
  
 
 LIST OF PUBLICATIONS 
 
 
1. Sandvig, K., Olsnes, S. and Pihl, A. l976. Kinetics of binding of the toxic 

lectins abrin and ricin to surface receptors of human cells. J. Biol. Chem. 25l, 
3977-3984.   

 
2. Olsnes, S., Sandvig, K., Refsnes, K. and Pihl, A. l976. Rates of different steps 

involved in the  inhibition of protein synthesis by the toxic  lectins abrin and 
ricin. J. Biol. Chem. 251, 3985- 3992.   

 
3. Olsnes, S., Sandvig, K., Refsnes, K., Fodstad, Ø.  and Pihl, A. l976. Binding 

and uptake of the toxic  lectins abrin and ricin by mammalian cells In  Surface 
membrane receptors. Interfase between  cells and their environment. 
(Bradshaw, R.A.,  Frazier, W.A., Merrell, R.C., Gottlieb, D.I. and  Hogue-
Angeletti, R.A.,eds.) Plenum Press, New  York, pp. l79-l9l.   

 
4. Refsnes, K., Haylett, T., Sandvig, K. and Olsnes, S. l977. Modeccin -a plant 

toxin inhibiting  protein synthesis. Biochem. Biophys. Res. Commun. 79,  
ll76-1183.   

 
5. Sandvig, K., Olsnes, S. and Pihl, A. l978.  Binding, uptake and degradation of 

the toxic proteins abrin and ricin by cell lines having different sensitivity to the 
toxins. Eur. J. Biochem. 82, l3-23.   

 
6. Sandvig, K., Olsnes, S. and Pihl, A. l978. Chemical modifications of the toxic 

lectins abrin and ricin. Eur. J. Biochem. 84, 323-331.   
 
7. Sandvig, K., Olsnes, S. and Pihl, A. l978. Interactions between abrus lectins 

and Sephadex particles possessing immobilized desialylated fetuin. Model 
studies of the interactions of lectins with cell surface receptors. Eur. J. 
Biochem. 88, 307-3l3.   

   
8. Sandvig, K. l978. Cell density affects the binding  of the toxic lectin abrin to 



 
 
 2

HeLa cells in monolayer cultures. FEBS Letters 89, 233-236.   
 
9. Olsnes, S., Sandvig, K., Eiklid, K. and Pihl, A.  l978. Properties and 

mechanism of action of the  toxic lectin modeccin. Interaction with cell lines  
resistant to modeccin, abrin and ricin. J. Supramol. Struct. 9, l5-25.   

 
l0. Sandvig, K., and Olsnes, S. l979. Effect of  temperature on the uptake, 

excretion and  degradation of abrin and ricin by HeLa cells. Exp. Cell. Res. 
l2l, l5-25.   

 
ll. Sandvig, K. l979. Interaction of the toxic lectins  abrin, ricin and modeccin 

with mammalian cells.  Kinetics of binding to surface receptors, Internalization 
and inactivation of ribosomes. Dissertation. University of Oslo, Norway.   

 
l2. Sandvig, K., Olsnes, S. and Pihl, A. l979. Inhibitory effect of ammonium 

chloride and chloroquine on the entry of the toxic lectin modeccin into HeLa 
cells. Biochem. Biophys. Res. Commun. 90, 648-655.   

 
l3. Olsnes, S., Sandvig, K. and Pihl, A. l979. Structure and properties of the toxic 

lectin modeccin. In Protides of biological fluids, 27th Colloquium, (H. Peeters, 
ed.), Pergamon Press, New York, pp. 395-399.   

 
l4. Sandvig, K. l980. Reseptorer for polypeptidhormoner. Tidsskr. Nor. 

Lægeforening l4, 964-970.   
 
l5. Sandvig, K. l980. Intracellulære mediatorer for polypeptid-hormoner. Tidsskr. 

Nor. Lægeforening l5, l02l- l023.   
 
l6. Sandvig, K. and Olsnes, S. l980. Diphtheria toxin  entry into cells is facilitated 

by low pH. J. Cell. Biol. 87, 828-832.   
 
l7. Sandvig, K. and Olsnes, S. l98l. Effects of  retinoids and phorbol esters on the 

sensitivity of  different cell lines to the polypeptide toxins  modeccin, abrin, 
ricin and diphtheria toxin. Biochem. J.  l94, 82l-827.   

   
l8. Olsnes, S. and Sandvig, K. 1981. Binding and uptake of toxic lectins by cells. 

In Receptor mediated binding and internalization of toxins and 
 hormones. (Middlebrook, J.L., and Kohn, L.D., eds.) Academic Press, New 

York, pp. 81-94.   
 
l9. Sandvig, K. and Olsnes, S. 1981. Rapid entry of  nicked diphtheria toxin into 

cells at low pH. Characterization of the entry process and effects  of low pH on 
the toxin molecule. J. Biol. Chem. 256, 9068-9076. 

 
20. Olsnes, S., Haylett, T. and Sandvig, K. 1982. The toxic lectin modeccin. 

Methods in Enzymology 83, 357-362.   
 
21. Sandvig, K. and Olsnes, S. 1982. Entry of the toxic proteins abrin, modeccin, 



 
 
 3

ricin and diphtheria toxin into cells. I Requirement for  calcium. J. Biol. 
Chem. 257, 7495-7503. 

 
22. Sandvig, K. and Olsnes. S. 1982 Entry of the toxic proteins abrin, modeccin, 

ricin and diphtheria toxin into cells. II Effect of pH, metabolic  inhibitors, and 
ionophores and evidence for toxin penetration from endocytotic vesicles. J. 
Biol. Chem. 257, 7504-7513. 

 
23. Sundan, A., Olsnes, S., Sandvig, K. and Pihl, A., 1982. Preparation and 

properties of chimaeric toxins prepared from the constituent polypeptides  of 
diphtheria toxin and ricin. Evidence for entry of ricin A-chain via the 
diphtheria toxin pathway. J. Biol. Chem. 257, 9733-9739. 

 
24. Olsnes, S., Stirpe, F., Sandvig, K. and Pihl, A. 1982. Isolation and 

characterization of viscumin, a toxic lectin from Viscum Album L. (Mistletoe). 
 J. Biol. Chem. 257, 13263-13270. 

 
25. Stirpe, F., Sandvig, K., Olsnes, S., and Pihl, A. 1982. Action of the mistletoe 

lectin, viscumin, on cells in culture. J. Biol. Chem. 257, 13271-13277.  
 
26. Olsnes, S. and Sandvig, K., 1983. Entry of toxic proteins into cells. In 

Receptor-mediated endocytosis, receptors and recognition, Series B. Vol. 15. 
(Cuatrecasas, P. and Roth, T.F., eds.) Chapman and Hall, London, pp. 187-236.  

 
27. Olsnes, S. and Sandvig, K., 1983. Selective cell killing by toxin conjugates. In 

Proceedings of the 5th European symposium on animal plant & microbial 
toxins (Mebs, D. and Habermehl, G., eds.) International society on toxinology, 
European section, Hannover, pp. 17-22. 

 
28. Sundan, A., Sandvig, K. and Olsnes, S., 1983. Dansylcadaverine eliminates 

calmodulin stimulation of phosphodiesterase. Biochem. Biophys. Res. 
Commun.  117, 562-567. 

 
29. Sundan, A., Sandvig, K. and Olsnes, S., 1983. Preparation and properties of a 

hybrid toxin of  modeccin A-chain and ricin B-chain. Biochim.  Biophys. 
Acta. 761, 296-302. 

 
30. Sandvig, K. and Olsnes, S. 1984. Receptor-mediated entry of protein toxins 

into cells. Acta Histochemica. Suppl.-Band XXIX, 79-94. 
 
31. Sundan, A., Sandvig, K. and Olsnes, S., 1984. Calmodulin antagonists 

sensitize cells to Pseudomonas toxin. J. Cell. Physiol. 119, 15-22. 
 
32. Sandvig, K., Sundan, A. and Olsnes, S. 1984. Evidence that diphtheria toxin 

and modeccin enter the cytosol from different vesicular compartments.  J. Cell. 
Biol. 98, 963-970.   

 
33. Sandvig, K., Sundan, A. and Olsnes, S., 1984. Entry of toxic proteins into 



 
 
 4

cells. In Protein  synthesis (Abraham, A.K., Eikholm, T.S., and  Pryme, I.F., 
eds.) The Humana Press, pp. 253-285. 

 
34. Sandvig, K. and Olsnes, S., 1984. Anion requirements and effect of anion 

transport inhibitors on the response of Vero cells to diphtheria toxin and 
modeccin. J. Cell. Physiol.  119, 7-14. 

 
35. Madshus, I.H., Olsnes, S. and Sandvig, K., 1984. Mechanism of entry into the 

cytosol of poliovirus type 1: Requirement for low pH. J. Cell Biol. 98, 1194-
1200. 

 
36. Sandvig, K. Madshus, I.H. and Olsnes, S. 1984. Dimethylsulfoxide protects 

cells against polypeptide toxins and poliovirus. Biochem. J. 219, 935-940. 
 
37. Madshus, I.H., Olsnes, S. and Sandvig, K. 1984. Requirements for entry of 

poliovirus RNA into  cells at low pH. EMBO. J. 3, 1945-1950. 
 
38. Madshus, I.H., Olsnes, S. and Sandvig, K., 1984. Different pH-requirements 

for entry of the two  picornaviruses, human rhinovirus 2 and murine 
encephalomyocarditis virus. Virology 139, 346-357. 

 
39. Sundan, A., Sandvig, K. and Olsnes, S. 1984. Effect of malignant 

transformation, retinoic acid, trifluoperazine, and N-(6-aminohexyl)-5-chloro-
1-naphtalene sulfonamide (W7) on the sensitivity of rodent Cells to 
Pseudomonas toxin. Cancer Res. 44,  4919-4923.  

  
40. Olsnes, S. and Sandvig, K. 1985. Entry of polypeptide toxins into animal cells. 

In Endocytosis (Pastan, I. and Willingham, M., eds.), Plenum Publishing 
Corporation, pp. 195-234.   

 
41. Guillemot, J.C., Sundan, A., Olsnes, S. and Sandvig, K. 1985. Entry of 

diphtheria toxin linked to concanavalin A into primate and murine cells.  J. 
Cell. Physiol. 122, 193-199. 

 
42. Olsnes, S., Sandvig, K., Sundan, A., Eiklid, K.  and Pihl, A. 1985. How do 

proteins kill cells? In  Receptor-mediated targeting of drugs (Gregoriadis, G., 
Poste, G., Senior, J. and Trouet, A., eds.) Plenum Publishing Corporation, pp. 
87-104.  

 
43. Sandvig, K. and Olsnes, S. 1985. Effect of the chaotropic anions thiocyanate 

and perchlorate on the entry of ricin into Vero cells. Biochem. J.  228, 521-
523.  

 
44. Sandvig, K., and Olsnes, S. 1985. Effect of potassium depletion of cells on the 

sensitivity to diphtheria toxin and pseudomonas toxin. J. Cell. Physiol. 124, 
54-60. 

 
45. van Deurs, B., Ryde Pedersen, L., Sundan, A., Olsnes, S., and Sandvig, K. 



 
 
 5

1985. Receptor-mediated endocytosis of ricin: Intracellular  routing to vacuolar 
and tubulo-vesicular portions  of the endosomal system visualized by a ligand-
gold conjugate. Exp. Cell Res. 159, 287-304. 

 
46. Olsnes, S., Carvajal, E., Sundan, A. and Sandvig, K. 1985. Evidence that 

membrane phospholipids and protein are required for binding of diphtheria 
toxin in Vero cells. Biochem. Biophys. Acta 846, 334-341. 

 
47. Madshus, I.H., Sandvig, K. and Olsnes, S. 1985. Tumor-promoting phorbol 

esters and vanadate alter the sensitivity of HeLa S3 cells to poliovirus. Exp. 
Cell. Res. 160, 240-244. 

 
48. Olsnes, S., Sandvig, K., Madshus, I.H. and Sundan, A. 1985. Entry 

mechanisms of protein toxins and picornaviruses. Biochem. Soc. Symp. 50, 
171-192. 

 
49. Stirpe, F., Barbieri, L., Abbondanza, A., Falasca,  A.I., Brown, A.N.F., 

Sandvig, K., Olsnes, S. and  Pihl, A. 1985. Volkensin, a new toxin with lectin 
properties purified from the roots of Adenia volkensii. J. Biol. Chem. 260, 
14589-14595. 

 
50. van Deurs, B., Tønnessen, T. I., Petersen. O. W., Sandvig, K. and Olsnes, S. 

1986. Routing of internalized ricin and ricin conjugates to the Golgi complex. 
J. Cell Biol. 102, 37-47. 

  
51. Olsnes, S. and Sandvig, K. 1986. Interactions  between diphtheria toxin entry 

and anion transport in Vero cells. I. Anion antiport in Vero cells. J. Biol. 
Chem. 261, 1542-1552. 

 
52. Olsnes, S. and Sandvig, K. 1986. Interactions between diphtheria toxin entry 

and anion transport in Vero cells. II. Inhibition of anion antiport by diphtheria 
toxin. J. Biol. Chem. 261, 1553-1561. 

 
53. Olsnes, S., Carvajal, E. and Sandvig, K. 1986. Interactions between diphtheria 

toxin entry and anion transport in Vero cells. III. Effect on toxin binding and 
anion transport of tumor  promoting phorbol esters, vanadate, fluoride and 
salicylate. J. Biol. Chem. 261, 1562-1569.  

 
54. Sandvig, K. and Olsnes, S. 1986. Interactions between diphtheria toxin entry 

and anion transport in Vero cells. IV. Evidence that entry of diphtheria toxin is 
dependent on efficient anion transport. J. Biol. Chem. 261, 1570-1575. 

 
55. Sandvig, K. and Olsnes, S. 1986. Entry of protein toxins into cells. In 

Zentralblatt für Bakteriologie, Mikrobiologie und Hygiene I. Abteilung, 
Supplement 15 (Falmagne, P., Alouf, J.E., Fehrenbach, F.J., Jeljaszewicz, J., 
and Thelestam, M., eds.), Gustav Fischer, Stuttgart, pp. 195-205. 

 
56. Sandvig, K. and Olsnes, S. 1986. Mechanisms of  intoxication by protein 



 
 
 6

toxins. In Natural toxins; Animal, plant, and microbial ( Harris, J.B., ed.), 
Clarendon Press, Oxford, pp. 175-188. 

 
57. Sandvig, K., Tønnessen, T.I. and Olsnes, S. 1986. Ability of inhibitors of 

glycosylation and protein synthesis to sensitize cells to abrin, ricin, shigella 
toxin and pseudomonas toxin. Cancer Res. 46, 6418-6422. 

 
58. Olsnes, S., Tønnessen, T.I. and Sandvig, K. 1986. pH-regulated anion antiport 

in nucleated mammalian cells. J. Cell Biol. 102, 967-971.    
 
59. Sandvig, K. and Olsnes, S. 1986. Entry of protein toxins into cells. In Protein 

tailoring for food and medical uses (Feeney, R.E., and Whitaker, J.R.  eds.) 
Marcel Dekker, Inc., New York, pp. 271-290. 

 
60. Olsnes, S., Madshus, I.H. and Sandvig, K. 1986. Entry mechanisms of 

picornaviruses. In Virus attachment and entry into cells (Crowell, R.L., and 
LonbergHolm, K., eds.) American society for microbiology, Washington, pp. 
171-181. 

 
61. Sandvig, K., Tønnessen, T.I., Sand, O., and Olsnes, S. 1986. Requirement of a 

transmembrane  pH-gradient for the entry of diphtheria toxin into cells at low 
pH. J. Biol. Chem. 261, 11639-11644. 

 
62. Madshus, I. H., Sandvig, K. and Olsnes, S. 1986. Hvordan infiserer virus 

humane og animalske  celler? Farmakoterapi 2, 33-42. 
 
63. Olsnes, S., Stenmark, H., Moskaug, J.Ø. and  Sandvig, K. 1986. Binding and 

uptake of diphtheria  toxin by sensitive cells. Proc. IXth Int. congress  of 
infect. and parasit. diseases. In Parasitic  infections, immunology, macotic 
infections, general topics Vol. III (Marget, W., Lang, W., and  Gabler-
Sandberger, E., eds.) MMV Medizin Verlag  München, pp. 229-232. 

 
64. Madshus, I. H., Tønnessen, T. I., Olsnes, S. and Sandvig, K. 1987. Effect of 

potassium depletion of Hep 2 cells on intracellular pH and on chloride uptake 
by anion antiport. J. Cell. Physiol. 131, 6-13.  

 
65. Madshus, I. H., Sandvig, K., Olsnes, S. and van Deurs, B. 1987. Effect of 

reduced endocytosis induced by hypotonic shock and potassium depletion on 
the infection of Hep 2 cells by picornaviruses. J. Cell. Physiol.  131, 14-22.  

 
66. Sandvig, K. and Brown, J. E. 1987. Ionic requirements for entry of Shiga toxin 

from Shigella dysenteriae I into cells. Infect. Immun. 55, 298-303. 
 
67. Olsnes, S., Tønnessen, T. I., Ludt, J. and Sandvig, K. 1987. Effect of 

intracellular pH on the rate of chloride uptake and efflux in  different 
mammalian cell lines. Biochemistry 26, 2778-2785. 

 
68. van Deurs, B., Petersen, O.W., Olsnes, S. and Sandvig, K. 1987. Delivery of 



 
 
 7

internalized ricin from endosomes to cisternal Golgi elements is a 
discontinious, temperature sensitive process.  Exp. Cell. Res. 171, 137-152. 

 
69. Aarnes, C.M., Madshus, I.H., Guillemot, J.C.,Sandvig, K. and Olsnes, S. 1987. 

Formation and activity of covalent conjugates of poliovirus and ligands bind-
ing to cell surface structures. Exp. Cell Res. 170, 483-490. 

 
70. Sandvig, K. and Moskaug, J.Ø. 1987. Pseudomonas toxin binds Triton X-114 

at low pH. Biochem. J. 245, 899-901. 
 
71. Tønnessen, T. I., Ludt, J., Sandvig, K. and Olsnes, S. 1987. 

Bicarbonate/chloride antiport in  Vero cells. I. Evidence for both sodium linked 
and  sodium independent exchange. J. Cell. Physiol. 132, 183-191.  

 
72. Olsnes, S., Ludt, J., Tønnessen, T.I. and Sandvig,  K. 1987. 

Bicarbonate/chloride antiport in Vero  Cells. II. Mechanisms for bicarbonate-
dependent  regulation of intracellular pH. J. Cell. Physiol. 132, 192-202. 

 
73. Olsnes, S., Moskaug, J. Ø., Stenmark, H., Tønnessen, T. I., Madshus, I. H. and 

Sandvig, K. 1987. Mechanisms involved in toxin entry into cells. In  
Membrane-mediated cytotoxicity. Proc. of a Cetus-UCLA symposium, Park 
City, Utah, March  9-16, 1986. (Bonavida, B. and Collier, R.J., eds.), Alan R. 
Liss, Inc., New York, pp. 83-93.  

 
74. Sandvig, K., Olsnes, S., Petersen, O.W. and van Deurs, B. 1987. Acidification 

of the cytosol inhibits endocytosis from coated pits. J. Cell  Biol. 105, 679-
689. 

 
75. Moskaug, J.Ø., Sandvig, K. and Olsnes. S. 1987. Cell-mediated reduction of 

the inter-fragment disulfide in nicked diphtheria toxin. A new system to study 
toxin entry at low pH. J. Biol. Chem. 262, 10339-10345. 

 
76. Sandvig, K., Olsnes, S., Petersen, O.W., and van Deurs, B. 1988. Inhibition of 

endocytosis from coated pits by acidification of the cytosol.  J. Cell. Biochem. 
36, 73-81. 

 
77. Olsnes, S., Moskaug, J.Ø., Stenmark, H. and Sandvig, K. 1988. Diphtheria 

toxin entry: protein translocation in the reverse direction. Trends. Biochem. 
Sci. 13, 348-351. 

 
78. Olsnes, S. and Sandvig, K. How protein toxins enter and kill cells. 1988. In 

Immunotoxins (Frankel, A.E., ed.) Kluwer Academic Publishers, Boston, pp. 
39-73. 

 
79. Holtskog, R., Sandvig, K. and Olsnes, S. 1988. Characterization of a toxic 

lectin in IscadorR, a mistletoe preparation with alleged cancerostatic propertics. 
Oncology 45, 172-179. 

 



 
 
 8

80. Sandvig, K., Olsnes, S., Petersen, O.W. and van Deurs, B. 1988. Mechanisms 
involved in intracellular routing and membrane penetration of protein toxins. 
In Bacterial Protein Toxins (Fehrenbach et al., eds.), Zbl. Bakt. Suppl. 17, 135-
142.  

 
81. Stenmark, H., Jacobsen, J., Olsnes, S. and Sandvig, K. 1988. Preparation of 

monoclonal antibodies against diphtheria toxin receptor. In Bacterial Protein 
Toxins (Fehrenbach et al., eds.), Zbl. Bakt. Suppl. 17, 117-118. 

 
82. Moskaug, J.Ø., Sandvig, K. and Olsnes, S. 1988. Low pH-induced release of 

diphtheria toxin fragment A to the cytosol. In Bacterial Protein Toxins 
(Fehrenbach et al., eds.), Zbl. Bakt. Suppl. 17, 87-94. 

 
83. Moskaug, J.Ø., Sandvig, K. and Olsnes, S. 1988. Low pH-induced release of 

diphtheria toxin A-fragment to the cytosol in Vero cells. Biochemical evidence 
for transfer to the cytosol. J. Biol. Chem. 263, 2518-2525. 

 
84. van Deurs, B., Sandvig, K, Petersen, O.W., Olsnes,S., Simons, K. and 

Griffiths, G. 1988. Estimation of the amount of internalized ricin that reaches 
the trans Golgi network. J. Cell Biol. 106, 253-267.        

 
85. Reinertsen, K.V., Tønnessen, T.I., Jacobsen, J., Sandvig, K. and Olsnes, S. 

1988. Role of chloride/bicarbonate transport in the control of cytosolic pH. 
Cell-line differences in activity and regulation of antiport. J. Biol. Chem. 263, 
11117-11125. 

 
86. Stenmark, H., Olsnes, S. and Sandvig, K. 1988. Requirement of specific 

receptors for efficient translocation of diphtheria toxin A-fragment across the 
plasma membrane. J. Biol. Chem. 263, 13449-13455. 

 
87. Sandvig, K. and Olsnes, S. 1988. Diphtheria toxin induced channels in Vero 

cells selective for monovalent cations. J. Biol. Chem. 263, 12352-12359. 
 
88. Olsnes, S., Moskaug, J.Ø., Stenmark, H. and Sandvig, K. 1988. Bacterial and 

plant toxins with intracellular targets - do they mimic entry of physiologically 
important molecules? In Molecular mimicry in health and disease. (Lernmark, 
Å., Dyrberg, T., Terenius, L., and Høkfelt, B., eds.), Elsevier Science Pub-
lishers B. V., pp. 197-210. 

 
89. Olsnes, S., Stenmark, H., McGill, S., Hovig, E., Collier, R.J. and Sandvig, K. 

1989. Formation of active diphtheria toxin in vitro based on ligated fragments 
of cloned mutant genes. J. Biol. Chem. 264, 12749-12751. 

 
90. Tønnessen, T.I., Aas, A.T., Sandvig, K. and Olsnes, S. 1989. Effect of anti-

inflammatory analgesic drugs on the regulation of cytosolic pH by anion 
antiport. J. Pharmacol. Exp. Ther. 248, 1197-1206. 

 
91. Sandvig, K., Olsnes, S., Brown, J.E., Petersen, O.W. and van Deurs, B. 1989. 



 
 
 9

Rapid endocytosis from coated pits of Shiga toxin, - a glycolipid-binding 
protein from Shigella dysenteria 1. J. Cell Biol. 108, 1331-1343. 

 
92. Sandvig, K., Olsnes, S., Petersen, O.W. and van Deurs, B. 1989. Control of 

coated pit function by cytoplasmic pH. In Meth.Cell Biol. vol.32, (Tartakoff, 
A.M., ed.), Academic Press, Inc., New York, pp. 365-382. 

 
93. van Deurs, B., Petersen, O.W., Sandvig, K. and Olsnes, S. 1989. Endocytose, 

intracellulær transport og sortering af proteiner. Nord. Med. 103, 9-11. 
 
94. Tønnessen, T.I., Aas, A.T., Sandvig, K. and Olsnes, S. 1989. Inhibition of 

chloride/bicarbonate antiports in monkey kidney cells (Vero) by non-steroidal 
anti-inflammatory drugs. Biochem. Pharmacol. 38, 3583-3591. 

 
95. Moskaug, J.Ø., Sletten, K., Sandvig, K. and Olsnes, S. 1989. Translocation of 

diphtheria toxin A-fragment to the cytosol. Role of the site of interfragment 
cleavage. J. Biol. Chem. 264, 15709-15713. 

 
96. van Deurs, B., Petersen, O.W., Olsnes, S. and Sandvig, K. 1989. The ways of 

endocytosis. Int. Rev. Cyt. 117, 131-177. 
 
97. Hansen, S.H., Petersen, O.W., Sandvig, K., Olsnes,S. and van Deurs, B. 1989. 

Internalized ricin and the plasma membrane glycoprotein MAM-6 colocolizes 
in the trans-Golgi network of T47D human breast carcinoma cells. Exp. Cell 
Res. 185, 373-386. 

 
98. Moskaug, J.Ø., Sandvig, K. and Olsnes, S. 1989. Role of anions in low pH-

induced translocation of diphtheria toxin. J. Biol. Chem. 264, 11367-11372. 
 
99. McGill, S., Stenmark, H., Sandvig, K. and Olsnes, S. 1989. Membrane 

interactions of diphtheria toxin analyzed using in vitro synthesised mutants. 
EMBO J. 8, 2843-2848. 

 
100. Stenmark, H., McGill, S., Olsnes, S. and Sandvig, K. 1989. Permeabilization of 

the plasma membrane by deletion mutants of diphtheria toxin. EMBO J. 8, 
2849-2853. 

 
101. Olsnes, S., Sandvig, K., Petersen, O.W. and van Deurs, B. 1989. Immunotoxins 

- their entry into cells and mechanism of action. Immunol. Today 10, 291-
295. 

 
102. van Deurs, B., Sandvig, K., Petersen, O.W. and Olsnes, S. Endocytosis and 

intracellular sorting of ricin. 1990. In Trafficking of bacterial toxins (Saelinger, 
C.B., ed.) CRC Press, Boca Raton, FL, pp. 91-119. 

 
103. Tønnessen, T.I., Sandvig, K. and Olsnes, S. 1990. Role of Na+/H+ and Cl-

/HCO3
- antiports in the regulation of cytosolic pH near neutrality in Vero cells. 

Am. J. Physiol. 258, C1117-C1126. 



 
 
 10

 
104. Olsnes, S., Moskaug, J.Ø., Stenmark, H. and Sandvig, K. 1990. Translocation 

of diphtheria toxin to the cytosol and formation of cation selective channels. J. 
Physiol. 84,191-196. 

 
105. Sandvig, K. and van Deurs, B. 1990. Selective modulation of the endocytic 

uptake of ricin and fluid phase markers without alteration in transferrin 
endocytosis. J. Biol. Chem. 265, 6382-6388. 

 
106. van Deurs, B., Hansen, S.H., Petersen, O.W., Melby, E.L. and Sandvig, K. 

1990. Endocytosis, intracellular transport and transcytosis of the toxic protein 
ricin by a polarized epithelium Eur. J. Cell Biol. 51, 96-109. 

 
107. Olsnes, S., Stenmark, H., Moskaug, J.Ø. Madshus, I.H. and Sandvig, K. 1990. 

Protein toxins with intracellular action. Microb. Pathogen. 8, 163-168. 
 
108. Olsnes, S., Moskaug, J.Ø., Stenmark, H., McGill, S. and Sandvig, K. 1990. 

Translocation of diphtheria toxin across the plasma membrane. In Bacterial 
Protein Toxins (Rappuoli, R., Alouf, J.E., Falmagne, P., Fehrenbach, F.J., 
Freer, J., Gross, R., Jeljaszewicz, J., Montecuccu, C., Tomasi, M., Wadstrøm, 
T., and Witholt, B., eds.) Gustav Fischer Verlag, Stuttgart, pp.127-135. 

 
109. Melby, E.L., Sandvig, K., Petersen, O.W., Hansen, S.H. and van Deurs, B. 

1990. Endocytosis and intracellular transport of ricin in polarized MDCK 
epithelial cells. In "Bacterial Protein Toxins" (Rappuoli et al., eds), Gustav 
Fisher Verlag, Stuttgart-New York, 167-168. 

  
110. Stenmark, H., McGill, S., Sandvig, K., Collier, R.J. and Olsnes, S. 1990. 

Receptor binding and membrane translocation of in vitro translated diphtheria 
toxin mutants. In "Bacterial Protein Toxins", (Rappuoli et al., eds.) Gustav 
Fisher Verlag, Stuttgart-New York, pp. 195-196. 

 
111. Moskaug, J.Ø., Stenmark, H., Sandvig, K. and Olsnes, S. 1990. Requirements 

for diphtheria toxin A-fragment translocation into the cytosol. In "Bacterial 
Protein Toxins" (Rappuoli et al., eds.), Gustav Fisher Verlag, Stuttgart-New 
York, pp. 191-192. 

  
112. Ludt, J., Tønnessen, T.I., Sandvig, K. and Olsnes, S. 1991. Effect of the 

phorbol ester, TPA, on regulation of intracellular pH by Cl-/HCO3
- antiport. J. 

Membr. Biol. 119, 179-186. 
 
113. Sandvig, K. and van Deurs, B. 1991. Endocytosis without chlathrin. Cell Biol. 

Int. Rep. 15, 3-8.   
 
114. Melby, E.L., Prydz, K., Olsnes, S. and Sandvig, K. 1991. Effect of monensin 

on ricin and fluid phase transport in polarized MDCK cells. J. Cell Biochem. 
47, 251-260. 

 



 
 
 11

115. Olsnes, S., Kozlov, J.V., van Deurs, B. and Sandvig, K. 1991. Bacterial protein 
toxins acting on intracellular targets. Seminars in Cell Biol. 2, 7-14. 

 
116. Olsnes, S., Sandvig, K. and van Deurs, B. Shigella toxin and related proteins - 

translocation to the cytosol and mechanism of action. 1991. In "Molecular 
pathogenesis of gastroentestinal infections"  (Wadstrom, T., Mäkelä, P.H., 
Svennerholm, A.-M., and Wolf-Watz, H., eds.) Plenum Press, New York, pp. 
147-154.  

 
117. Wiedlocha, A., Sandvig, K., Walzel, H., Radzikowsky, C. and Olsnes, S. 1991. 

Internalization and action of an immunotoxin containing mistletoe lectin A-
chain. Cancer Res. 51, 916-920. 

 
118. Hansen, S.H., Sandvig, K. and van Deurs, B. 1991. The preendosomal 

compartment comprises distinct coated and noncoated endocytic vesicle 
populations. J. Cell Biol. 113, 731-743.  

 
119. Sandvig, K., Prydz, K., Ryd, M. and van Deurs, B. 1991. Endocytosis and 

intracellular transport of the glycolipid binding Shiga toxin in polarized 
MDCK cells. J. Cell Biol. 113, 553-562. 

 
120. Madshus, I.H., Stenmark, H., Sandvig, K. and Olsnes, S. 1991. Entry of 

diphtheria toxin -protein A chimeras into cells. J. Biol. Chem. 266, 17446-
17453. 

 
121. Sandvig, K. and Olsnes, S. 1991. Membrane translocation of diphtheria toxin. 

In "Sourcebook of bacterial protein toxins" (Alouf, J.E. and Freer, J.H., eds.). 
Academic Press Limited, London, U.K., pp. 57-73.   

 
122. Stenmark, H., Moskaug, J.Ø., Madshus, I.H., Sandvig, K. and Olsnes, S. 1991. 

Peptides fused to the amino-terminal end of diphtheria toxin are translocated to 
the cytosol. J. Cell Biol. 113, 1025-1032. 

  
123. Sandvig, K., Prydz, K., Hansen, S.H. and van Deurs, B. 1991. Ricin transport 

in brefeldin A treated cells: Correlation between Golgi structure and toxic 
effect. J. Cell Biol. 115, 971-981. 

 
124. Sandvig, K., Prydz, K. and van Deurs, B. 1992. Endocytic uptake of ricin and 

Shiga toxin. In "Endocytosis. From cell biology to health, disease and therapy" 
(Courtoy, P.J., ed.) Springer Verlag, New York, pp. 405-412. 

 
125. van Deurs, B., Hansen, S.H. and Sandvig, K. 1992. Clathrin-independent 

endocytosis. In "Endocytosis. From cell biology to health, disease and therapy" 
(Courtoy, P.J., ed.) Springer Verlag, New York, pp. 57-62. 

 
126. Hansen, S.H., Sandvig, K. and van Deurs, B. 1992. Internalization efficiency 

of the transferrin receptor. Exp. Cell Res. 199, 19-28. 
 



 
 
 12

127. Sandvig, K. and van Deurs, B. 1992. Toxin-induced cell lysis. Protection by 3-
methyladenine and cycloheximide. Exp. Cell Res. 200, 253-262. 

  
128. O'Brien, A.D., Tesh, V.L., Donohue-Rolfe, A., Jackson, M.P., Olsnes, S., 

Sandvig, K., Lindberg, A.A. and Keusch, G. 1992. Shiga toxin: biochemistry, 
genetics, mode of action and role in pathogenesis. In "Pathogenesis of 
Shigellosis, Current Topics in Microbiology and Immunology" (Sansonetti, 
P.J., ed.) Springer-Verlag, Berlin, pp. 65-94.   

 
129. Olsnes, S., Stenmark, H., Moskaug, J.Ø., Ariansen, S.A., Madshus, I.H. and 

Sandvig, K. 1992.  Internalization of diphtheria and related toxins. In Bacterial 
Protein Toxins, Zbl. Bakt. Suppl. 23, (Witholt et al. eds.), Gustav Fisher, 
Stuttgart, pp. 341-348. 

 
130. Sandvig, K., Dubinina, E., Garred, Ø., Prydz, K., Kozlov, J.V., Hansen, S.H. 

and van Deurs, B. 1992. Protein Toxins: Mode of action and cell entry. 
Biochem. Soc. Trans. 20, 724-727. 

 
131. Falnes, P.Ø., Madshus, I.H., Sandvig, K. and Olsnes, S. 1992. Replacement of 

negative by positive charges in the presumed membrane-inserted part of 
diphtheria toxin B-fragment. J. Biol. Chem. 267, 12284-12290. 

 
132. Prydz, K., Hansen, S.H., Sandvig, K. and van Deurs, B. 1992. Effects of 

brefeldin A on endocytosis, transcytosis and transport to the Golgi complex in 
polarized MDCK cells. J. Cell Biol. 119, 259-272. 

      
133. Sandvig, K., Garred, Ø., Prydz, K., Kozlov, J.V., Hansen, S.H. and van Deurs, 

B. 1992. Retrograde transport of endocytosed Shiga toxin to the endoplasmic 
reticulum. Nature 358, 510-512. 

 
134. van Deurs, B., Hansen, S.H., Olsnes, S. and Sandvig, K. 1993. Protein uptake 

and cytoplasmic access in animal cells. In "Pharmaceutical Biotechnology" 
(Audus, K.L. and Raub, T.J., eds.), vol. 4: Biological Barriers to Protein 
Delivery, Plenum publ. corp., New York, pp. 71-104.  

 
135. Hansen, S.H., Sandvig, K. and van Deurs, B. 1993. Clathrin and HA2 adaptors: 

Effects of potassium depletion, hypertonic medium and cytosol acidification. 
J.Cell Biol. 121, 61-72.  

 
136. Ludt, J., Sandvig, K. and Olsnes, S. 1993. Rapid increase in pH set point of the 

Na+-in-dependent chloride/bicarbonate antiporter in Vero cells exposed to heat 
shock.  J. Membr. Biol. 134, 143-153. 

  
137. Sandvig, K., Dubinina, E., Garred, Ø., Prydz, K., Kozlov, J.V., Hansen, S.H. 

and van Deurs, B. 1993. Entry of Shiga toxin into cells. Zbl. Bakt. 278, 296-
305.  

 
138. van Deurs, B., Holm, P.K., Sandvig, K. and Hansen, H.S. 1993. Multivesicular 



 
 
 13

bodies in HEp-2 cells are maturing endosomes. Eur. J. Cell Biol. 61, 208-224. 
 
139. Hansen. S.H., Sandvig, K. and van Deurs, B. 1993. Molecules internalized by 

clathrin-independent endocytosis are delivered to endosomes containing 
transferrin receptors. J. Cell Biol. 123, 89-97. 

 
140. Melby, E.L., Jacobsen, J., Olsnes, S. and Sandvig, K. 1993. Entry of protein 

toxins in polarized epithelial cells. Cancer Res. 53, 1755-1760. 
 
141. Olsnes, S., van Deurs, B. and Sandvig, K. 1993. Protein toxins acting on 

intracellular targets: cellular uptake and translocation to the cytosol. Medical 
Microbiol. Immunol. 182, 51-61. 

 
142. Sandvig, K., Garred, Ø., Holm, P.K. and van Deurs, B. 1993. Endocytosis and 

intracellular transport of protein toxins. Biochem. Soc. Trans. 21, 707-710. 
 
143. van Deurs, B., Holm, P.K., Sandvig, K. and Hansen, S.H. 1993. Are caveolae 

involved in clathrin-dependent endocytosis? Trends Cell Biol. 3, 249-251. 
 
144. Holm, P.K., Hansen, S.H., Sandvig, K. and van Deurs, B. 1993. Endocytosis of 

desmosomal plaques depends on intact filaments and leads to a nondegradative 
compartments. Eur. J.Cell Biol. 62, 362-371. 

 
145. Madshus, I.H., Wiedlocha, A., and Sandvig, K. 1994. Intermediates in 

translocation of diphtheria toxin across the plasma membrane. J. Biol. Chem. 
269, 4648-4652. 

 
146. Sandvig, K. and van Deurs, B. 1994. Endocytosis without clathrin. Trends 

Cell Biol. 4, 275-277. 
 
147. Sandvig, K. and van Deurs, B. 1994. Entry of Shiga toxin into cells. In: 

Bacterial Protein Toxins. (Freer, J., Aitken, R., Alouf, J.E., Boulnois, G., 
Falmagne, P., Fehrenbach, F., Montecucco, C., Piemont, Y., Rappuoli, R., 
Wadström, T., and Witholt, B., eds.), Zbl. Bakt. Suppl. 24, Gustav Fischer 
Verlag, Stuttgart, pp. 365-374. 

 
148. Wiedlocha, A., Falnes, P.Ø., Madshus, I.H., Sandvig, K. and Olsnes, S. 1994. 

Dual mode of signal transduction by externally added acidic fibroblast growth 
factor. Cell 76, 1039-1051. 

 
149. Eker, P., Holm, P.K., van Deurs, B. and Sandvig, K. 1994. Selective regulation 

of apical endocytosis in polarized MDCK cells by mastoparan and cAMP. J. 
Biol. Chem. 269, 18607-18615. 

 
150. Eriksen, S., Olsnes, S., Sandvig, K. and Sand, O. 1994. Diphtheria toxin at low 

pH depolarizes the membrane, increases the membrane conductance and 
induces a new type of ion channel in Vero cells. EMBO J. 13, 4433-4439. 

 



 
 
 14

151. Sandvig, K., Ryd, M., Garred, Ø., Schweda, E., Holm, P.K., and van Deurs,B. 
1994. Retrograde transport from the Golgi complex to the ER of both Shiga 
toxin and the nontoxic Shiga B-fragment is regulated by butyric acid and 
cAMP. J. Cell Biol. 126, 53-64. 

 
152. Sandvig, K. and van Deurs, B. 1994. Endocytosis and intracellular sorting of 

ricin and Shiga toxin. FEBS Letters 346, 99-102. 
 
153. Sandvig, K., Garred, Ø., Holm, P.K. and van Deurs, B. 1994. Entry of Shiga 

toxin into cells. In: Recent advances in Verocytotoxin-producing Escherichia 
coli infections (Karmali, M.A. and Goglio, A.G., eds.) Elsevier Science B.V. 
pp. 139-146. 

 
154. Holm, P.K., Eker, P., Sandvig, K. and van Deurs, B. 1995. Phorbol myristate 

acetate selectively stimulates apical endocytosis via protein kinase C in 
polarized MDCK cells. Exp. Cell Res. 217, 157-168. 

 
155. Garred, Ø., Dubinina, E., Holm, P.K., Olsnes, S., van Deurs, B., Kozlov, J.V. 

and Sandvig, K. 1995. Role of processing and intracellular transport for 
optimal toxicity of Shiga toxin and toxin mutants. Exp. Cell Res. 218, 39-49. 

 
156. van Deurs, B., Holm, P.K., Kayser, L. and Sandvig, K. 1995. Fusion of mature 

endosomes with preexisting lysosomes in the human carcinoma cell line HEp-2 
involves actin microfilaments. Eur. J. Cell Biol. 66, 309-323.  

 
157. Garred, Ø., van Deurs, B. and Sandvig, K. 1995. Furin-induced cleavage and 

activation of Shiga toxin. J. Biol. Chem. 270, 10817-10821. 
 
158. Lanzrein, M., Garred, Ø., Olsnes, S. and Sandvig, K. 1995. Diphtheria toxin 

endocytosis and membrane translocation is dependent on the intact, membrane 
anchored receptor (HB-EGF precursor): Studies on the cell-associated receptor 
cleaved by a metalloprotease in TPA-treated cells. Biochem. J. 310, 285-289. 

 
159. Eriksen, S., Sand, O., Lanzrein, M., Sandvig, K. and Olsnes, S. 1995. Response 

from Eriksen et al. Trends Microbiol. 3, 167-168. 
 
160. van Deurs, B., Holm, P.K. and Sandvig, K. 1996. Inhibition of the vacuolar 

H+-ATPase with bafilomycin reduces delivery of internalized molecules from 
mature multivesicular endosomes to lysosomes. Eur. J. Cell Biol. 69, 343-350. 

 
161. Sandvig, K., Garred, Ø. and van Deurs, B. 1996. Entry of Shiga toxin into 

cells. Zbl. Bakt. Suppl. 28, 214-215. 
 
162. Sandvig, K. and van Deurs, B. 1996. Endocytosis, intracellular transport and 

cytotoxic action of Shiga toxin and ricin: From basic cell biology to targeted 
drug delivery. Phys. Reviews 76, 949-966. 

  
163. van Deurs, B., von Bülow, F., Vilhardt, F., Holm, P.K. and Sandvig, K. 1996. 



 
 
 15

Destabilization of plasma membrane structure by prevention of actin 
polymerization. Microtubule-dependent tubulation of the plasma membrane. J. 
Cell Sci. 109, 1655-1665. 

 
164. Sandvig, K., Garred, Ø. and van Deurs, B. 1996. Thapsigargin-induced 

transport of cholera toxin to the endoplasmic reticulum. Proc. Natl. Acad. Sci. 
USA 93, 12339-12343. 

 
165. Sandvig, K., Garred, Ø., van Helvoort, A., van Meer, G. and van Deurs, B. 

1996. Importance of glycolipid composition for butyric acid-induced 
sensitization to Shiga toxin and intracellular sorting of toxin in A431 cells. 
Mol. Biol. Cell 7, 1391-1404. 

 
166. Llorente, A., Garred, Ø., Holm, P.K., Eker, P., Jacobsen, J., van Deurs, B., and 

Sandvig, K. 1996. Effect of calmodulin antagonists on endocytosis and 
intracellular transport of ricin in polarized MDCK cells. Exp. Cell Res. 227, 
298-308. 

 
167. Sandvig, K., Garred, Ø., and van Deurs, B. 1997. Intracellular transport and 

processing of protein toxins produced by enteric bacteria. Adv. Exp. Med. 
Biol. 412, 225-232. 

 
168. Garred, Ø., Dubinina, E., Polesskaya, A., Olsnes, S., Kozlov, J., and Sandvig, 

K. 1997. Role of the disulfide bond in Shiga toxin A-chain for toxin entry into 
cells. J. Biol. Chem. 272, 11414-11419. 

 
169. Sandvig, K. Ricin. 1997. In: Guidebook to protein toxins and their use in cell 

biology (Montecucco, C. and Rappuoli, R., eds.), Oxford University Press, pp. 
55-56. 

 
170. Llorente, A., Rapak, A., Schmid, S.L., van Deurs, B., and Sandvig, K.  1998. 

Expression of mutant dynamin inhibits toxicity and transport of endocytosed 
ricin to the Golgi apparatus. J. Cell Biol. 140, 553-563. 

 
171. Vogel, U., Sandvig, K. and van Deurs, B. 1998. Expression of caveolin-1 and 

polarized formation of caveolae in Caco-2 and MDCK II cells. J. Cell Sci. 111, 
825-832. 

 
172. Llorente, A., van Deurs, B. and Sandvig, K. 1998. Transport of apically but not 

basolaterally internalized ricin to the Golgi apparatus is stimulated by 8-Br-
cAMP in MDCK cells. FEBS Letters. 431, 200-204. 

 
173. Rodal, S.K., Skretting, G., Garred, Ø., van Deurs, B. and Sandvig, K. 1999. 

Extraction of cholesterol with methyl-β-cyclodextrin perturbs formation of 
clathrin-coated endocytic vesicles. Mol. Biol. Cell 10, 961-974. 

 
174. Vilhardt, F., Nielsen, M., Sandvig, K. and van Deurs, B. 1999. Urokinase-type 

plasminogen activator receptor (uPAR) is internalized by different mechanisms 



 
 
 16

in polarized and nonpolarized MDCK epithelial cells. Mol. Biol. Cell 10, 179-
195. 

 
175. Berg, K., Selbo, P.K., Prasmickaite, L., Tjelle, T.E., Sandvig, K., Moan, J., 

Gaudernack, G., Fodstad, Ø., Kjølsrud, S., Anholt, H., Rodal, G.H., Rodal, 
S.K., and Høgset, A. 1999. Photochemical internalization. A novel technology 
for delivery of macromolecules into cytosol. Cancer Res. 59, 1180-1183. 

 
176. Skretting, G., Torgersen, M.L., van Deurs, B., and Sandvig, K. 1999. 

Endocytic   mechanisms responsible for uptake of GPI-linked diphtheria toxin 
receptor. J. Cell Sci. 112, 3899-3909. 

 
177. Sandvig, K., and van Deurs, B. 1999. Endocytosis and intracellular transport of 

ricin: Recent discoveries. FEBS Letters. 452, 67-70. 
 
178. Llorente, A., van Deurs, B., Garred, Ø., Eker, P. and Sandvig, K. 2000. Apical 

endocytosis of ricin in MDCK cells is regulated by the cyclooxygenase 
pathway. J. Cell Sci. 113, 1213-1221. 

 
179. Nicoziani, P., Vilhardt, F., Llorente, A., Hilout, L., Courtoy, P.J., Sandvig, K. 

and van Deurs, B. 2000. Role for dynamin in late endosome dynamics and 
trafficking of the cation-independent mannose-6-phosphate receptor. Mol. 
Biol. Cell 11, 481-495. 

   
180. Sandvig, K., Llorente, A., Rodal, S.K., Eker, P., Garred, Ø., Stahlhut, M., and 

van Deurs, B. 2000. Apical macropinocytosis in polarized MDCK cells: 
Regulation by N-ethylmaleimide-sensitive proteins. Eur. Cell Biol. 79, 447-
457. 

 
181. Sandvig, K., Grimmer, S., Iversen, T.-G., Rodal, K., Torgersen, M.L., 

Nicoziani, P., and van Deurs, B. 2000. Ricin transport into cells: Studies of 
endocytosis and intracellular transport. Int. J. Med. Microbiol. 290, 415-420. 

 
182. Selbo, P.K., Sivam, G., Fodstad, Ø., Sandvig, K., and Berg, K. 2000. 

Photochemical internalization increases the cytotoxic effect of the 
immunotoxin MOC31-gelonin. Int. J. Cancer 87, 853-859. 

 
183. Falnes, P.Ø., Ariansen, S., Sandvig, K., and Olsnes, S. 2000. Requirement for 

prolonged action in the cytosol for optimal protein synthesis inhibition by 
diphtheria toxin. J. Biol. Chem. 275, 4363-4368. 

 
184. Selbo, P.K., Sandvig, K., Kirveliene, V., and Berg, K. 2000. Release of gelonin 

from endosomes and lysosomes to cytosol by photochemical internalization. 
Biochem. Biophys. Acta 1475, 307-313. 

 
185. Stahlhut, M., Sandvig, K. and van Deurs, B. 2000. Caveolae: uniform 

structures with multiple functions in signalling, cell growth and cancer. Exp. 
Cell Res. 261, 111-118. 



 
 
 17

 
186. Falnes, P.O., and Sandvig, K. 2000. Penetration of protein toxins into cells. 

Curr. Opin. Cell Biol. 12, 407-413. 
 
187. Sandvig, K. and van Deurs, B. 2000. Entry of ricin and Shiga toxin into cells: 

Molecular Mechanisms and Medical Perspectives. EMBO J. 19, 5943-5950. 
 
188. Grimmer, S., Iversen, T.-G., van Deurs, B. and Sandvig, K. 2000. Endosome to 

Golgi transport of ricin is regulated by cholesterol. Mol. Biol. Cell 11, 4205-
4216. 
 

189. Garred, Ø., Rodal, S.K., van Deurs, B. and Sandvig, K. 2001. Reconstitution of 
clathrin-independent endocytosis at the apical domain of permeabilized MDCK 
II cells: Requirement for a Rho-family GTPase. Traffic 2, 26-36. 

 
190. Llorente, A., Prydz, K., Sprangers, M., Skretting, G., Kolset, K.-O., Sandvig, 

K. 2001. Proteoglycan synthesis is increased in cells with impaired clathrin-
dependent endocytosis. J. Cell Sci. 114, 335-343. 

 
191. Iversen, T.-G., Skretting, G., Llorente, A., Nicoziani, P., van Deurs, B., and 

Sandvig, K. 2001. Endosome to Golgi transport of ricin is independent of 
clathrin and of the Rab9- and Rab11-GTPases. Mol. Biol. Cell 12, 2099-2107. 

 
192. Selbo, P.K., Sivam, G., Fodstad, Ø., Sandvig, K. and Berg, K. 2001. In vivo 

documentation of photochemical internalization, a novel approach to site 
specific cancer therapy. Int. J. Cancer 92, 761-766. 

 
193. Sandvig, K. and Birkeli, K.A. 2001. Ricin. In: Wiley Encyclopedia Mol. Med. 

vol. 4, (Creighton, T., eds.) John Wiley & Sons, Inc., New York, USA, pp. 
2828-2830. 

 
194. Torgersen, M.L., Skretting, G., van Deurs, B., and Sandvig, K. 2001. 

Internalization of cholera toxin by different endocytic mechanisms. J. Cell Sci. 
114, 3737-3747. 

 
195. Sandvig, K. 2001. Shiga toxins. Toxicon. 39, 1629-1635. 
 
196. Sandvig, K., Grimmer, S., Lauvrak, S.U., Torgersen, M.L., Skretting, G., van 

Deurs, B. and Iversen, T.-G. 2002. Pathways followed by ricin and Shiga toxin 
into cells. Histochem. Cell Biol. 117, 131-141. 

 
197. Grimmer, S., van Deurs, B., and Sandvig, K. 2002. Membrane ruffling and 

macropinocytosis in A431 cells require cholesterol. J. Cell Sci. 115, 2953-
2962. 

 
198. Sandvig, K. and van Deurs, B. 2002. Membrane Traffic Exploited by Protein 

Toxins. Ann. Rev. Cell Dev. Biol. 18, 1-24. 
 



 
 
 18

199. Roepstorff, K., Thomsen, P., Sandvig, K. and van Deurs, B. 2002. 
Sequestration of EGF receptors in non-caveolar lipid rafts inhibits ligand 
binding. J. Biol. Chem. 277, 18954-18960. 

 
200. Lauvrak, S.U., Llorente, A., Iversen, T.-G., and Sandvig, K. 2002. Selective 

regulation of the Rab9-independent transport of ricin to the Golgi apparatus by 
calcium. J. Cell Sci.115, 3449-3456. 

 
201. Sandvig, K. and van Deurs, B. 2002. Transport of protein toxins into cells: 

Pathways used by ricin, cholera toxin and Shiga toxin. FEBS Letters 529, 49-
53.  

 
202. van Deurs, B., Roepstorff, K., Hommelgaard, A.M., and Sandvig, K. 2003. 

Caveolae: anchored, multifunctional platforms in the lipid ocean. Trends Cell 
Biol. 13, 92-100. 

 
203. Birkeli, K. A., Llorente, A., Torgersen, M.L., Keryer, G., Taskén, K., and 

Sandvig, K. 2003. Endosome to Golgi  transport is regulated by protein kinase 
A type IIα. J. Biol. Chem. 278, 1991-1997. 

 
204. Tse, S.M.L., Furuya, W., Gold, E., Schreiber, A.D., Sandvig, K.,  Inman, R.D., 

and Grinstein, S. 2003. Differential role of actin, clathrin and dynamin in Fcγ 
receptor-mediated endocytosis and phagocytosis. J. Biol. Chem. 278, 3331-
3338. 

 
205. Sandvig, K. 2003. Transport of toxins across intracellular membranes. In 

“Bacterial Protein Toxins” (Burns, D., Barbieri, J., Iglewski, B., and Rappuoli, 
R., eds.) ASM Press, Washington, DC 20036, pp. 157-172. 

 
206. Sandvig, K. and van Deurs, B. 2003. Cholera toxin internalization and 

intoxication. (Correspondence) J. Cell Sci. 116, 432-433. 
 
207. Iversen, T.-G., Skretting, G., van Deurs, B. and Sandvig, K. 2003. Clathrin-

coated pits with long, dynamin-wrapped necks upon expression of a clathrin 
antisense RNA. Proc. Natl. Acad. Sci. USA 100, 5175-5180. 

 
208. Spilsberg, B., van Meer, G., and Sandvig, K. 2003. Role of lipids in the 

retrograde pathway of ricin intoxicaton. Traffic 4, 544-552. 
 
209. Llorente, A., Lauvrak, S.U., van Deurs, B., and Sandvig, K. 2003. Induction of 

direct endosome-to-ER transport in CHO cells (ldlF) with a temperature-
sensitive defect in ε-COP. J. Biol. Chem. 278, 35850-35855. 

 
210. Ying, M., Grimmer, S., Iversen, T.-G., van Deurs, B. and Sandvig, K. 2003. 

Cholesterol loading induces a block in the exit of VSVG from the TGN. 
Traffic 4, 772-784. 

 
211. Sandvig, K., Spilsberg, B., Lauvrak, S.U., Torgersen M.L., Iversen, T.-G., and 



 
 
 19

van Deurs. 2004. Pathways followed by protein toxins into cells. Int. J. Med. 
Microbiol. 293, 483-490. 

 
212. Lauvrak, S.U., Torgersen, M.L., and Sandvig, K. 2004. Efficient endosome-to-

Golgi transport of Shiga toxin is dependent on dynamin and clathrin. J. Cell 
Sci. 117, 2321-2331. 

 
213. Sandvig, K., Wälchli, S., and Lauvrak, S.U. 2004. Entry of Shiga toxins into 

cells. Topics in current genetics. 11, 35-54. 
 
214. Sandvig, K., Lauvrak, S.U., and van Deurs, B. 2005. Host cell penetration and 

trafficking of protein toxins. In: Microbial toxins: Molecular and Cellular 
Biology (editor T. Proft), Horizon Bioscience, Norfolk, UK. pp. 473-496. 

 
215. Grimmer, S., Wälchli, S., Ying, M., van Deurs, B., and Sandvig, K. 2005. 

Golgi vesiculation induced by cholesterol occurs by a dynamin- and cPLA2-
dependent mechanism. Traffic 6, 144-156. 

 
216.  Spilsberg, B., Hanada, K., and Sandvig, K. 2005. Diphtheria toxin 

translocation across cellular membranes is regulated by sphingolipids. 
Biochem.Biophys. Res.Commun. 329, 465-473. 

 
217. Sandvig, K. and van Deurs, B. 2005. Delivery into cells: Lessons learned from 

plant and bacterial toxins. Gene Therapy 12, 865-872. 
 
218. Guerra, L., Teter, K., Lilley, B.N., Stenerlöv, B., Holmes, R.K., Ploegh, H.L., 

Sandvig, K., Thelestam, M. and Frisan, T. 2005. Cellular internalisation of 
cytolethal distending toxin: a new end to a known pathway. Cell. Microbiol. 7, 
921-934. 

 
219. Hommelgaard, A.M., Roepstorff, K., Vilhardt, F., Torgersen, M.L., Sandvig, 

K. and van Deurs, B. 2005. Caveolae: Stable membrane domains with a 
potential for internalization. Traffic 6, 720-724. 

 
220.    Sandvig, K. Pathways used by protein toxins into cells. 2005. Nova Acta 

Leopoldina 92 (nr. 244), 133-139. 
 
221.    Torgersen, M.L., Lauvrak, S.U., and Sandvig, K. 2005. The A-subunit of 

surface-bound Shiga toxin stimulates clathrin-dependent uptake of the toxin. 
FEBS J. 272, 4103-4113. 

 
222.    Spilsberg, B., Sandvig, K., and Wälchli, S. 2005. Reconstitution of active 

diphtheria toxin based on a hexahistidine tagged version of the B-fragment 
produced to high yields in bacteria. Toxicon  46, 900-906. 

 
223. Sandvig, K. The Shiga toxins: Properties and action on cells. 2006. In: The 

comprehensive sourcebook of bacterial protein toxins, third edition (Alouf, 
Joseph E. and Popoff, Michel R., eds), Academic Press, Elsevier Ltd., Oxford, 



 
 
 20

England, Chapter 17, (ISBN 13: 978-0-12-088445-2; ISBN 10: 0-12-088445-
3) pp. 310-322. 

 
224.    van Deurs, B., Vilhardt, F., Torgersen, M.L., Roepstorff, K., Hommelgaard, A., 

and Sandvig, K. Role of caveolae and noncaveolar rafts in endocytosis. 2006. 
In: Lipid rafts and caveolae. From membrane biophysics to cell biology. 
(Fielding, Christopher J. ed.) Wiley-VHC publishers. Weilheim, Germany 
(ISBN: 13: 978-3-527-31261-0; ISBN: 3-527-31261-7), pp. 69-89. 

 
225. Lauvrak, S.U., Wälchli, S., Slagsvold, H.H., Torgersen, M.L., Spilsberg, B., 

and Sandvig, K. 2006. Shiga toxin regulates its entry in a Syk-dependent 
manner. Mol. Biol. Cell 17, 1096-1109. 

 
226. Slominska-Wojewodska, M., Gregers, T.F., Wälchli, S. and Sandvig, K. 2006. 

The α-mannosidase like protein EDEM is involved in translocation of ricin 
from the endoplasmic reticulum to the cytosol. Mol. Biol. Cell 17, 1664-1675. 

 
227. Utskarpen, A., Slagsvold, H.H., Iversen, T.-G., Wälchli, S., and Sandvig, K. 

2006. Retrograde transport of ricin is regulated by Rab6A/A’ in a sequential 
manner. Traffic 7, 663-672. 

 
228.     Grimmer, S., Spilsberg, B., Hanada, K., and Sandvig, K. 2006. Depletion of 

sphingolipids facilitates endosome to Golgi transport of ricin. Traffic 7, 1243-
1253. 

 
229. Skånland, S.S., Wälchli, S., Wandiger-Ness, A., and Sandvig, K. 2007. 

Phosphoinositide-regulated retrograde transport of ricin: Crosstalk between 
hVps34 and sorting nexins. Traffic 8, 297-309. 

 
230.     Bertelsen, V., Breen, K., Sandvig, K., Stang, E., and Madshus, K. 2007. The 

Cbl-interacting protein TULA inhibits dynamin-dependent endocytosis. Exp. 
Cell Res. 313, 1696-1709. 

 
231.     Kurmanova, A., Llorente, A., Polesskaya, A., Garred, Ø., Olsnes, S., Kozlov, 

J., and Sandvig, K. 2007. Structural requirements for furin-induced cleavage 
and activation of Shiga toxin. Biochem. Biophys. Res. Commun. 357, 144-
149. 

 
232.    Torgersen, M.L., Wälchli, S., Grimmer, S., Skånland, S.S., and Sandvig, K.       
           2007. PKCδ is activated by Shiga toxin and regulates its transport. J. Biol.         
           Chem. 282, 16317-16328. 
 
233. Llorente, A., van Deurs, B., and Sandvig, S. 2007. Cholesterol regulates 

prostasome release from secretary lysosomes in PC-3 human prostate cancer 
cells. Eur. J. Cell Biol. 86, 405-415. 

 
234.  Martín-Acebes, M., González-Magaldi, M., Sandvig, K., Sobrino, F., and 

Armas-Portela, R. 2007. Productive entry of FMDV into cultured cells requires 



 
 
 21

clathrin and is dependent on the presence of plasma membrane cholesterol.  
           Virology 369, 105-118.  
                        
235. Utskarpen, A., Slagsvold, H.H., Dyve, A.B., Skånland, S.S., and Sandvig, K. 

2007. SNX1 and SNX2 mediate retrograde transport of Shiga toxin. Biochem. 
Biophys. Res. Commun. 358, 566-570. 

 
236. Spilsberg, B., Llorente, A., and Sandvig, K. 2007. Polyunsaturated 
 fatty acids regulate Shiga toxin transport. Biochem. Biophys. Res. 
 Commun. 364, 283-288. 
 
237.     Wälchli, S., Skånland, S.S., Gregers, T.F., Lauvrak, S., Torgersen, 
 M.L. Ying, M., Kuroda, S., Maturana, A., and Sandvig, K. 2008. The 
 MAP kinase p38 links Shiga toxin dependent signaling and 
 trafficking. Mol. Biol. Cell 19, 95-104. 
 
238. Sandvig, K., Torgersen M.L., Raa, H.A., and van Deurs, B. 2008. 
 Clathrin-independent endocytosis: from nonexisting to an extreme 
 degree of complexity. (DOI: 10.1007/s00418-007-0376-5) 
 Histochem. Cell Biol. 129, 267-276. 
 
239.     Sandvig, K. and van Deurs, B. 2008. Viruses in camouflage. Nature  
 453, 466-467. 
 
240. Tekle, C. van Deurs, B. Sandvig, K., and Iversen, T.-G. 2008.        
 Cellular trafficking of Quantum dot-ligand bioconjugates and their 
 induction of changes in normal routing of unconjugated ligands. 
 Nano Letters 8, 1858-1865. 
 
241. Døving, K.B., Sandvig, K., and Kasumyan, A. 2009. Ligand-specific 
    induction of endocytosis in taste receptor cells. J. Exp. Biol. 212, 
 42-49. 
 
242. Skånland, S.S., Wälchli, S., and Sandvig, K. 2009. β-arrestins 
 attenuate p38 mediated endosome to Golgi transport. Cell. 
 Microbiol. 11, 796-807. 
 
243. Raa, H., Grimmer, S., Schwudke, D., Skotland, T., Shevchenko, A.,  
            and Sandvig, K. 2009. Glycosphingolipid requirements for 
 endosome-to-Golgi transport of Shiga toxin. Traffic 10, 868-882. 
 
244. Wälchli, S., Åsheim, H.-C., Skånland, S.S., Spilsberg, B., Torgersen, 
 M.L., Rosendal, K.R., Sioud, M., and Sandvig, K. 2009. 
 Characterization of clathrin and syk interaction upon Shiga toxin 
 binding. Cell. signalling. 21, 1161-1168. 
 
245. Iversen, T.-G., Frerker, N., and Sandvig, K. 2009. Quantum dot         
            bioconjugates: Uptake into cells and induction of changes in normal 



 
 
 22

             cellular transport. Progr. Biomed. Optics and imaging 7189, 1-9.  
 
246. Skånland, S.S., Wälchli, S., Brech, A., and Sandvig, K. 2009. SNX4 
 in complex with clathrin and dynein: Implications for endosome 
 movement. PLoS ONE 4, e5935 (10 pages). 
 
247. Dyve, A.B., Bergan, J., Utskarpen, A., and Sandvig, K. 2009. 
Sorting  nexin 8 regulates endosome-to-Golgi transport. Biochem. 
Biophys.  Res. Commun. 390, 109-114. 
 
248. Torgersen, M.L., Engedal, N., Bergan, J., and Sandvig, K. The 
 intracellular journey of Shiga toxins. Open Toxinology Journal, 
 Bentham Science, In Press. 
 
249.     Sandvig, K., Bergan, J., Dyve, A.B., Skotland, T. and Torgersen, 
 M.L. Endocytosis and retrograde transport of Shiga toxin. Toxicon, 
 In Press. 
 
250. Iversen, T.-G., Frerker, N., and Sandvig, K. Endocytosis and 
 intracellular trafficking og quantum dot-ligand bioconjugates. 
 Weissig, V. ed. In Press. 
 
251. Pust, S., Dyve, A.B., Torgersen, M.L., and Sandvig, K. Interplay 
 between toxin transport and flotillin localization. PloS ONE In 
 Press. 
 


