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10. Significant contributions to science and technology development :

The scientific contributions of my research are primarily in the area of cell biology with special emphasis on the regulation of intracellular trafficking. We have addressed fundamental issues in host pathogens interactions with an aim to develop a potentially new therapeutic target for their intervention by a variety of cell biological techniques related to protein trafficking.  Our work has provided important insights into the molecular mechanisms of how pathogens modulate intracellular trafficking pathways to survive in phagocytes. The discovery of a new receptor system mediating uptake and intracellular degradation of hemoglobin by Leishmania suggests how, lacking heme biosynthetic ability, this parasite might meet the requirement of heme essential for its growth. We have also made crucial contributions to demonstrate the feasibility of exploiting the scavenger receptor-mediated endocytic pathway to modulate the metabolism of cells of macrophage lineage for therapeutic and other purposes. The most important works which made lead contributions can be appropriately summarized under following interlinked areas: i) Mechanism of essential nutrient uptake by protozoan parasites; ii) Mechanism of survival of pathogen/s in the host cells; iii) Modulation of macrophage metabolism.

i. Mechanism of essential nutrient uptake by protozoan parasites:

Leishmania donovani is the etiological agent of Kala-azar, a chronic and fetal form of visceral leishmaniasis, affecting millions of people worldwide. Major thrust is given to identify the new therapeutic target against leishmaniasis because of development of drug resistant strains as well as current resurgence of the diseases. Trypanosomatid parasites, Trypanosoma and Leishmania, lack the heme biosynthetic pathway and need to acquire heme from external sources for survival. Our studies have shown that in Leishmania a 46 kDa protein located in the flagellar pocket mediates endocytosis and intracellular degradation of hemoglobin suggesting the intriguing possibility that hemoglobin may be a potential source for the heme essentially required by the parasites for growth [J Biol Chem (1999) 274: 2758]. Recently, we have characterized the intercellular route of hemoglobin and their regulation in the parasites by different Rab GTPases by some elegant novel experiments and finally revealed that signaling from the cytoplasmic tail of the hemoglobin receptor targets the hemoglobin to late degradative compartment suggesting the intriguing possibility that parasites has devised a procedure to target the internalized hemoglobin for degradation in late compartment to generate intracellular heme, essentially required by the parasites for growth [EMBO J. (2003) 22: 5712]. Interestingly, further characterization of the receptor demonstrated that hemoglobin receptor in Leishmania is a suface localized hexokinase, a well characterized glycolytic enzyme [J Biol Chem (2005) 280: 5884]. Discovery of this new receptor system  for acquiring heme by Leishmania is significant not only as a notable contribution to biology of this group of intracellular parasites but also as a potential new target against these parasites of paramount public health importance in the developing countries.

ii. Mechanism of survival of pathogen/s in the host cells:
Eukaryotic cells transport endocytosed materials to their intracellular destinations through a series of vesicular compartments. Transport of the internalized cargo from one compartment to another is achieved by fusion between specific vesicles. The specificity of the fusion process is regulated by a family of ras-related GTPases called Rab, distinct members of which are specifically localized in particular compartments. Various Rabs in conjunction with other cellular factors mediate the fusion between specific vesicles.

We have made important contributions that provide new insights into the regulation of intracellular trafficking of internalized cargo in the endocytic pathway in animal cells.  Our initial studies have established for the first time the temporal sequence that Rab7 acts downstream of Rab5 in regulating vesicular transport events [J. Cell Biol.  (1997) 136: 1227]. We have shown that Rab5 is an early acting Rab in the endocytic pathway and promotes the fusion with early endosomes whereas Rab7 involve in transporting the endocytosed cargo from the early to late/lysosomal compartment. [J. Biol. Chem. (1997) 274: 2758]. 

Using the knowledge of regulation of endocytosis by Rab GTPases, we have initiated series of studies to understand the mechanism of survival of intracellular pathogens within the host cells. We are first to unravel the mechanism used by live Salmonella to resist their transport to the lysosomes and ensure their survival in the host phagocytes. We have shown that after entering the host phagocytes Salmonella survive in a specialized low-acidity intracellular compartment deficient in vacuolar ATPase [J Biol Chem (2000) 275: 16281]. We have further demonstrated using an elegant in vitro reconstitution of transport assay that live Salmonella produce a protein, SopE, that helps recruit Rab5 and NSF on the phagosomes containing live bacteria. This promotes fusion of live Salmonella-containing phagosomes with early endosomes so that lysosomal targeting of such phagosomes is avoided [J Cell Biol (2000) 148: 741]. Moreover, our studies have also shown that SopE from the bacteria acts as a guanine nucleotide exchange factor specifically for Rab5 of the host cells and convert inactive GDP form of the Rab5 to active GTP form of the protein and thereby promotes fusion with the early endosomal compartment [J. Biol. Chem. (2001) 276: 23607]. This study also indicate that the C-terminal prenylation domain of Rab5 is not a prerequisite for its role in vesicle fusion if prenylation defective Rab is anchored to donor membrane through moieties such as SopE produced by Salmonella  [J. Biol. Chem. (2001) 276: 23607]. This is the first demonstration of the primary mechanism used by live Salmonella to ensure their survival in the host phagocytes through SopE mediated recruitment of Rab5 from the host cells. Thus, it is emerging from these studies that SopE could be a new and specific target for selective elimination of Salmonella from the host cells either by blocking the interaction of SopE with Rab5 or by modulating the content of endocytic GTPases in the host cells to divert trafficking of Salmonella to the lysosomes. Finally, we have tested these hypothesis and shown that it is possible to divert Salmonella to the lysosomes for selective killing by modulating the content of endocytic GTPases in the host cells [J. Cell Sci. (2002) 115: 3693].

Our work thus provides important insights into the molecular mechanisms of how pathogens modulate intracellular trafficking pathways to survive in phagocytes. Deciphering this intricate survival mechanism Salmonella has devised to frustrate the host defense system is a crucial contribution not only in understanding the biology of typhoid bacilli but also suggests innovative target to arrest the infection process. Our current interest to unravel the mechanism by which other pathogens survive in the host so that one can design specific molecule to block the the required interaction essential for the survival of the pathogens.

iii. Modulation of macrophage metabolism:
Our studies made seminal contributions to establish for the first time the feasibility of receptor-mediated enodocytosis as an alternative approach to deliver various drugs to macrophages using exquisite specificity and high efficiency process of scavenger receptor mediated endocytosis [Science (1989) 244: 705]. We have shown that scavenger receptor-mediated intracellular delivery of various drugs to macrophages combat various infections [Science (1989) 244: 705; Biochem. Pharmacol. (1989) 38: 2995] as well as cancer cells both in vitro and in vivo [Biochem. J. (1992) 284: 237; FEBS Lett. (1994) 324: 249; Biochem. Pharmacol. (1993) 46: 919]. The major problem of cancer chemotherapy is the development of multi-drug resistant cells and thus it is difficult to eliminate multi-drug resistant cancer cells by conventional chemotherapy. We have tried to addressed these major issue and studies carried out by our group have shown that scavenger receptor-mediated intracellular delivery of anticancer agents could circumvent P-glycoprotein-mediated multidrug resistance in tumour cells [FEBS Lett (1995) 376: 95] by the enhanced uptake of drug through high efficiency process of endocytosis.  In order to generalize the use of the receptor system in combating neoplasms of non-macrophage origin lacking scavenger receptors, we envisaged intracellular delivery of biological response modifiers to macrophages to augment their innate cytocidal potential. We have shown that scavenger receptor-mediated intracellular delivery of muramyl dipeptide enhances the antitumour activity of macrophages by triggering the secretion of cytokines and other soluble mediators leading to elimination of tumour cells of diverse origin [Biochem Biophys Res Com (2000) 268: 772; J Leukocyte Biol (2000) 67: 683].

To summarize, our work mainly addresses the fundamental issues pertaining to host pathogens interactions with an aim to develop a potentially new therapeutic target for their intervention. 

Places where the above mentioned published work has been referred/ cited in Books, reviews etc: 

	Nominee’s

Paper
	Name of the 

author who 

has cited 
	Year of publication
	Name of the Journal
	Volume
	Page No

	1. J. Biol.  

   Chem.

   (2005)

 280:5884


	Not appeared
	
	
	
	

	2. EMBO J

     (2003)

   22:5712

(4)
	Besteiro, S

Hajmova, M

Krishnamurthy, G

Oliveira DM, 

	2004

2004

2005

2005
	Mol. Microbiol.

Microb Infec.

J. Biol. Chem

OMICS: J of Integrative Biol  
	    54

       6

   280

       9
	 1224

   646

 5884

   173

	3. J. Cell

     Sci.

   (2002)

115:3693  (3)
	Knodler, LA

Chamaillard M.
Bringer, MA


	2003

2003
2005


	Traffic

Cellular Microbiology
Infect. Immun., 


	       4

       5
     73


	    587

    581
    712



	4. J. Biol.  

   Chem.

   (2001)

 276:23607

No. (15)

22
	Criss, AK

Perskvist, N

Mukherjee, K

Barbieri, JT

Zaharik, ML

Seabra, MC

Garner, MJ    

Stevens, MP

Singh, SB

Knodler, LA

Mukhopadhyay A  

Scott  CC     

Marsman, M

Kuhle, V

Upadhyay, A

Williams, C

Hajmova, M

Brumell JH  Molmeret  M   Unsworth, KE         

Krishnamurthy,

G

Santic M  
	2001

2002

2002

2002

2002

2002

2002
2003

2003

2003

2003
2003

2004

2004

2004

2004

2004

2004

2004

2004
2005

2005
	J. Biol. Chem.

J. Cell Sci.

J. Cell Sci.

Annu. Rev. Cell Dev. Biol

Int J Med Microbiol

Trends Mol Med

Cellular Microbiology      
J. Bacteriol.

EMBO J

Traffic

Adv in Biochem Eng/

Biotechnol 

J of Memb Biol   

Mol. Biol. Cell

Cell Mol. Life Sci.

Biochemica et Biophysic

Biochem-US

Microb. Infec

Curr Opin Microbiol

Cellular Microbiology   

Cellular Microbiology       
J. Biol. Chem

Cellular Microbiology  
	    276

    115

    115

      18

    291

        8

        4
    185

      22

       4

     84

   193

     15

     61 

 1698 

     43

       6

       7

       6

       6
   280

       7  
	48431

  1321

  3693

    315

    593 

      23

    153
  4992

  5712

    587

    183

    137

  2964

  2812 

    111

11998

    646

      78

      33

  1041
  5884

    957

	4. J. Cell Biol.

    (2000)

   148:741
No. (17)

24
	Michaut M

Duclos S

Groisman, E A   
Coppolino MG

Gorvel, JP

Mukherjee K

Baldeón M.E.  
Perskvist N

Fratti RA

Mukherjee K

John B

Zaharik, ML

Robinson, JH

Siddiqi, SA

Tailleux, L

Wasylnka, JA

Singh, SB

Knodler, LA

Mortimer O.        Holden D.W  
Scott, CC 

Mukhopadhyay A   

 Kuhle, V
Krishnamurthy,

G
	2000

2000

2000

2001

2001

2001

2001
2002

2002

2002

2002

2002

2002

2003

2003

2003

2003

2003

2002

2002

2003

2003
2004

2005
	PNAS USA

Cellular Microbiology
Curr Opin in Infect Dis

J. Biol. Chem.

Microb Infect

J. Biol. Chem.

Cellular Microbiology
J. Cell Sci 

J. Biol. Chem.

J. Cell Sci.

J. Immunol. 

Int J Med Microbiol

Immunology

J. Cell Sci.

J. Immunol.

J. Cell Sci.

EMBO J

Traffic 

Cellular Microbiology 

Traffic  

J Memb Biol

Adv Biochem Eng/

Biotechnol   

Cell Mol Life Sci

J. Biol. Chem


	      97

        2

      13  

    276

        3

    276

        3
    115

    277

    115

    169

    291

    105

    116

    170

    116

      22

       4

       4

       3

    193

      84

      61    

    280
	  9996

    365

    519

  4772

  1299

23607

    473
  1321

17320

  3693

  2545

    593

    252

    415

  1939

   1579

   5712

     587

       43

     161

     137

     183

   2812

   5884



	5. J. Biol. 

     Chem.

    (2000)

  275:16281
No. (22)

35
	Gallois, A

Vazqueztorres, A

Mukherjee, K

Rupper, A

Garvis SG  

Coussens P.M.  
Cuellar-Mata P

Scott, CC

Brett, CL

Mukherjee, K

Harris, E

Musson, JA

Rutherford, S

Mortimer, OS

Holden D.W

Amer AO,
Catron DM  
Lee AH     
Ibrahim-Granet, O

Harrison, RE

Knodler, LA

Son O   
Howe D    

Miao EA    
Pittis M.G         
Chen M.-C        

Mukhopadhyay A    
Catron, DM

Takaya, A

Marsman, M

Saito-Nakano, Y

Chen, MC

Kuhle, V

Chen MC

Reyes RR      
	2001

2001

2001

2001

2001

2001
2002

2002

2002

2002

2002

2002

2002

2002

2002

2002

2002

2002
2003

2003

2003

2003

2003

2003

2003

2003

2003
2004

2004

2004

2004

2004

2004

2004

2005
	J. Immunol.

Microbes Infect
J. Biol. Chem.

J. Cell Sci.

Cell Microbiol

Ani Health Res Rev,   
J. Biol. Chem.

J. Biol. Chem.

Am. J. Physiol. Cell Physiol.

J. Cell Sci.

J. Cell Sci.

Eur J Immunol

Curr Opin Plant Biol

Cell Microb

Traffic

Curr Opin Microbiol.

Cell Microbiol

Cell Microbiol  
Infect. Immun.

Mol. Cell. Biol.

Traffic

Plant Sci 

Cell Microbiol    

Mole Microbiol

Euro J of Cell Biol
Biochem Biophys Res Com
Adv in Biochem Eng/Biotechnol   

Infect. Immun.

Infect. Immun.

Mol. Biol. Cell

J. Biol. Chem. 

Biochem Biophys Res Com

Cell Mol. Life Sci.

Marine Biotechnol.

Infect & Immun  
	    166

        3

    276

    114

         3

        2
    277

    277

    282

   115

   115

     32

       5

       4

       3

       5

      4

       4

      71

     23

       4

   165

       5

     48

     82

   308

     84

     72

     72

     15

   279

   324

     61

       6

     73
	   5741

   1313

  23607

    2449

      731

      141
    2258

  12770

  C1031

    3693

    3703

    2664

      518

        43

    3161

        56

      315

       739

      891

   6494

     587

   1239

     469

     401

         9

     586

     183

   1036

   1364

   2964

  49497

   1024

   2812

     138

   3937

	6. J. Leuko. 

     Biol.

   (2000)

   67: 683

   No. (4) 


	Ma XJ

Mukherjee, K

Opanasopit, P

Yamasaki, Y
	2001

2002

2002

2002
	Adv. Immunol.

J Cell Sci

J. control Release

J Pharmacol Exp Ther
	     79

   115

     80

   301
	       55

   3693

     283

     467



	7.  BBRC

   (2000)

  268: 772

   No. (2) 

4
	Bhatia, S

Yamasaki, Y

Willis, MS

Mukhopadhyay

A

Lavelle E. C. 

  
	2002

2002

2003

2003

2004
	J Allerg Clin Immunol

J Pharmacol Exp Ther

Int. Immunopharmacol

Adv in Biochem Eng/

Biotechnol 

CurrTopics in Med Chem
	   109 

   301

       3

84

4
	     321

     467

   1381

183

499

	8. J. Biol. 

   Chem.

   (1999) 

  274:2758

No. (11)

13
	Das  M

Robibaro B

Mishra M

Landfear SM

Sah, JF

Waller, RF

Wilson, ME

Vanniersantos, M

Singh, SB Naderer, T      
Krishnamurthy,

G

Furano, K

Oliveira DM  :    
	2001

2001

2001

2001

2002

2002

2002

2002

2003

2004
2005

2005

2005
	J Cell Sci 

Int. J. Parasitol

Biochem. Pharmacol.

Mol. Biochem. Parasitol

J. Biol. Chem.

Int J Parasitol

Exp Parasitol

Curr Pharm design

EMBO J

Curr Mole Med   
J. Biol. Chem

Microbiology 

OMICS:  J  Integrative Biol
	   114

     31

     62

   115

   277

     32

   100

       8

     22

       4
   280

   151

       9
	   2461

   1343

     569

         1

  14902

    1435

      196

      297

    5712

      649
    5884

    1151

      173

	9. Antimicrob.

          Ag.

   Chemother.

     (1999)

   43: 2689

No. (10)

14
	Srividya, S

Khan, I

Unwalia, H

Krug, A

Okahashi, N

Shoji, Y

Wu, CCN

Mukhopadhyay A  
Wu, C. C. N.

Guzylackpiriou

Kaur, H

Mutwiri , GK Pearse, DD

Piriou, LG              
	2000

2001

2001

2001

2001

2002

2003

2003
2004

2004

2004

2004

2004

2004
	BBRC

Antisense Nucl A

Biochem J

Eur J Immunol

J Cell Biochem

Curr Pharm Design

Human Gene Therapy

Adv in Biochem Eng/

Biotechnol     

J. Biol. Chem.

Immunology

Sand J. Immunol.

J. Cont. Release

Euro J of Neurosci  

Immunology
	   268

     11

   357

     31

     80

       8

     14

     84

   279

   112

     60

     97

     20

   112
	     772

     199

     147

   2154

     339

     455

849

183

 33071

       28

     238

         1

   3387

       28

	10. J. Biol.

    Chem.

   (1998)

 273: 25850

No. (31)

37
	Simonsen, A

Stenmark, H

Kandel, ES

Gaullier, JM

Calaghan, J

Chavrier, P

Jimbow, K

Wickner, W

Bishop, A

Rubino M

Hoffenberg S

Barbieri M

Wurmser A

Prevostel C Tuvim MJ

Barbieri AM

Segev N

Valsdottir, R

Pereiraliel, JB

Saitonakano, Y

Lau, SS

Cavalli, V

Gillooly, DJ

Moyer, BD

Zerial, M

Segev, N.

Wilkowsky, SE

Cartel, NJ

Strick, DJ

Li, G   
Kajiho, H

Gillooly,  D. J. 

Vergne, I

Gerges, N. Z.

Gille, A  

Barbieri, MA       

Delgado AP  
	1999

1999

1999

1999

1999

1999

2000

2000

2000

2000

2000

2000

2000

2000

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2001

2002

2002

2002

2002
2003

2003

2004

2004

2004

2004

2005
	J. Biol. Chem.

J. Cell Sci.

Exp Cell Res

Biochem Soc Trans

Biochem J

Curr Opin Cell Biol

Pigm cell Res

Annu Rev Biochem

Annu Rev Biophys Biomol

J. Biol. Chem.

J. Biol. Chem.

J. Cell Biol.

J. Cell Biol.

J. Cell Sci.

News Physiol Sci

Infect. Immun.

Science's STKE

FEBS Lett

J Mol Biol

Mol Biochem Parasitol

Chem Res Toxicol

Mol Cell

Biochem J

Meth Enzymol

Nat Rev Mol Cell Biol

Science's STKE
Biochem Biophys Res Com

Biochem J

J. Biol. Chem.

Traffic
J. Cell Sci.

Histochem and Cell Biol

Mol. Biol. Cell. 

J. Biol. Chem.

Naunyn-Schmiedeberg's 

Arch of   Pharmacol  

Euro J of Cell Biol
Traffic
	   274

   112

   253

     27

   338

     11

     13

     69

     29

   275

   275

   151

   151

   113

     16

     69

     18

   508

   313

   116

     14

       7

   355

   329

       2

  re11

   291

   363

   277

       3   
   116

   120

     15

   279

   369

     83

       3   
	 28857

   4175

     210

     666

     539

     466

     110

     247

     577

   3745

 24661

     539

     551 

  2575

      56

  5329

   re11

    201

    889

    219

      25

    421

    249

        6

    107

    516

      19

32722

    249
  4159

    445

    751

43870

    141

    305

    252

	11. J. Cell Biol.

      (1997) 

   136:1227

No. (22)

23
	Funato, K

Clague, MJ

Alvarez, C

Neuhaus, EM

Meresse, S

Hashim, S

Mukherjee, K

Trelka, DP

Bruckert, F

Schwake, M

Mukherjee, K

Barbieri, A M

Teraschi,TF

Baldeón M.E  Mesa, R

Mukherjee, k

Detaille, D

Tse, SML

Sun, P

Mohammad-Panah, R

Singh, SB

Vendeville, A

Yang, MJ


	1997

1998

1998

1999

1999

2000

2000

2000

2000

2001

2001

2001

2001

2001
2002

2002

2002

2003

2003

2003

2004

2004

2004
	J. Biol. Chem.

Biochem. J.

J. Biol. Chem.

Protist

EMBO J.

J. Biol. Chem.

J. Cell Biol.

Mol Biochem. Parasitol.

Protoplasma

J. Biol. Chem.
J. Biol. Chem.
Infect. Immun.

Int. J. Parsitol.

Cellular Microbiol
J Cell Sci 

J Cell Sci

Biochem Pharmacol

J. Biol. Chem.

J. Biol. Chem.

J. Biol. Chem.

EMBO J

Mol. Biol. Cell

Biochem Bioph. Res. Com
	   272

     33

   273

   150

     18

   275

   148

   106

   210

   276

   276

     69

     31

       3
   114

   115

     63

   278

   278

   278

     22

    15

   318
	16147

    271

33901

    235

  4394

16281

    741

    131

    108

12049

23607

  5329

  1381

    473
  4041

  3693

  1259

  3331

  4063

29267

  5712

  2347

    792

	12. J. Biol. 

    Chem.

    (1997) 

272:13055

No. (36)

47
	Cuper, P

Clague, MJ

Bueno,OF

Babst, M

Drmota, T

Arakane, F

Press, B

E Matthias

Arakane F 
Brisson, M

Temesvari, LA

Ishidoh, K

Zuk, PA

Scianimanico,S

Schaertl, S

Hashim, S

Mukherjee, K

Bruckert, F

 Rodman, JS

Jimbow, K

Mukherjee, K

Gomez, P F 

Rupper, A

Conway, RR

Bielli, A

Alexandrov, K

Feng, Y

Rosenfeld  J L

Ishige, K 

Yamada, T 

Rosenfeld, J L

Kauppi, M

Lebrand,  C

Mukherjee, k

Horasaki, K

Denny, PW

Vieira, OV

Yamada, T
Fan, GH

Vernoud, V

Dupre, DJ

Singh, SB Seachrist JL Surmacz L.

Mukhopadhyay A, 
Chen MC

Uno, T


	1997

1998

1998

1998

1998

1998

1998

1998

1998

1999

1999

1999

1999

1999

1999

2000

2000

2000

2000

2000

2001

2001

2001

2001

2001

2001

2001

2001

2002

2002

2002

2002

2002

2002

2002

2002

2002

2002
2003

2003

2003

2003

2003

2003

2003

2004

2004
	BBRC

Biochem. J.

Mol. Brain Res.

EMBO J.

J. Biol. Chem.

J. Biol. Chem.

J. Cell Biol.

J. Biol. Chem,

J. Biol. Chem,

Hum. Gene Ther.

Mol Biochem. Parasitol.

J. Biochem.

J. Biol. Chem.

Cellular Microbiology 

J Biol Chem

J. Biol. Chem.

J. Cell Biol.

Protoplasma

J. Cell Sci

Pigm. Cell Res.

J Biol Chem

J Invest Dermatol
J Cell Sci 

J. Cell Physiol.

BBRC

Method Enzymol.

Method Enzymol.

J Cell Science

PNAS, USA.

Science's STKE:
J Cell Sci 

J Cell Sci 

EMBO J

J Cell Sci

J. Invest.Dermatol.

Mol Biochem parasitol

Biochem J

PNAS, USA.  
Blood

Plant Physiology

J.Biol. Chem.

EMBO J.

life Sci,

Biology of the Cell  

Adv Biochem Engg/ Biotechnol, 

Biochem Bioph. Res. Com.

Arch. Insect. Biochem.
	   236

   336

     59

     17

   273

   273

   140

   273

273

     10

   103

   125

   274

        1

   274

   275

   148

   210

   113

     13

    276

    117

    114

    189

    281

    329

    329

    114

      99

    114

    115

      21

    115

    119

    123

    366

      99
    101

    131

    278

      22

      74

      95

      84

    324

      57
	    661

    271

    165

  2982

24000

16339

  1075

20058

16339

  2601

    225

    770

22303

   1462

20159

16281

    741

    108 

    183

    110

23607

      81

  2449

    341

  1141

      14

    175

  4499

16684 

 14098

  4499

    899

  1289

  3693

    475

    105

    689

14098
  2115

  1191

48228

  5712

    225

      69

    183

  1024

      68

	13. J. Biol. 

    Chem. 

    (1997)

272:16147

No. (27)

33
	Hass, a

Hasan, Z

Mullock, BM

Hackam, DJ

Ligeti, E

Hashim, S

Luzio, JP

Mukherjee, K

Tjelle, TE

Duclos S

Vuori, H MM     
 Naroeni, A

Mukherjee, K 

Caplan, S

Peyron, P

Rupper, A

Furuya, N

Garred Ø

Cook NR            Vieira, OV

Astarie-Dequeker, C

Fratti, RA

Tapper, H

Mukherjee, K

Collins, RF

Harrison, RE

Singh, SB

Scott C. C.      

But P. G.  

Henry, RM

Chen MC

Seo, GM

S. Slavikova


	1998

1998

1998

1998

1999

2000

2000

2000

2000

2000

2000  

2001

2001

2001

2001

2001

2001

2001

2001

2002

2002

2002

2002

2002

2002

2003

2003

2003

2004

2004

2004

2004

2005
	Mol. Memb. Biol.

Electrophoresis

J. Cell Biol.

J. Exp. Med.

Biochem. Pharmacol.

J. Biol. Chem.

J. Cell Sci.

J. Cell Biol.

Bioessays

J of Cell Science 

Current Biology 

Infect. Immun

J Biol Chem
J Cell Biol
J Biol Chem 

J Cell Sci 

J Biochem Tokyo

Traffic

Traffic

Biochem J

J Cell Sci 

J Biol Chem

J Immunol

J Cell Sci

J Immunol

Mol. Cell. Biol.

EMBO J

J of Memb Biol 

Biology Bulletin

J. Cell Biol.

Biochem Bioph. Res. Com.

Biochem Bioph. Res. Com

J. Cell Sci.
	      15

      19

    140

    188

      57

    275

    113

    148

      22

    113

      10
      69

    276
    154 

    276

    114

    129

        2

        2

    366

    115

    277

    168

    115

    169

      23

      22

    193

      31   

    164

   324

   322

   118
	    103

  1179

    591

    351

  1209

16281

  1515

    741

    255

  3531

      95
    486

23607

    109

35512

  2449

    313

      26

      19

    689

      81

17320

  5287

  3693

  3250

  6494

  5712

    137

    564

    185

 1024

   854

  1651

	14. Arch

  Biochem.

  Biophys 

   (1995)

   324: 78
No. (7)

9


	Mcnally, AK

Noorman, F

Wilt, SD

Lee, JY

Rabinovich, GA

Triggiani, M

Du, H

Cocon  LP Ramoner, R         
	1996

1997

1999

1999

2000

2000

2001

2005

2005
	Amer J Pathol

Fibrinolysis proteolysi

Curr eye Res

Neurochem Res

Eur J Immunol

J Immunol

Hum Mol Genet

Euro J of Immunol
Blood
	    149

      11

      19

      24

      30

    164

      10

34

105
	    975

    173

        1

  1043

  1331

  4908

  1639

2293

3583

	15.  FEBS

 Lett. (1995)

   376: 95

No. (4)

(6)
	Thomas, WG

Prasad, V

Srividya, S

Kshirsagar, NA

Yamasaki, Y

Mukhopadhyay A    


	1998

1999

2000

2000

2002

2003
	Mol Endocrinol

Antimicrob Agent

Chemother

Biochem Biophys 

Res com

Ind J of Pharmacol

J Pharmacol Exp Ther

Adv in Biochem Eng/

Biotechnol   
	      12

      43

    268

      32

    301

      84
	  1513

  2689

    772

   S54

    467

    183



	16.    J.

    Immunol. 

     (1995)

    154: 1-8.

No. (49)
	Geng, YJ

Swart, PJ

Fearon, DT

Pearson, AM

Stehle, G

Abraham, R

Koh, JS

Freigang, S

Beljaars, L

Platt, N 

Yokota, T 

Cardi, BA

Singh, N          

Pasare, C

Dormann, D

Marx, F 

Prasad, V   

Nicoletti, A  

Mukhopadhyay, S

Bansal, P

Vanderlaan, LJW

Stehle, G

Allison, MED      

Srividya, S  

Rajagopal, D 

Choudhury, A  

Paulnock DM

Srividya, S  

Sedlik, C

Gough, PJ   

Hamilton, RF

Pietersz, GA

Huby, RDJ

Rao, AVSK

Vandaveer SS

Peiser, L

Delneste, Y                                            

Suresh, R

Willis, MS

Bhatia, S

Yamasaki, Y

Peiser, L         

Platt, N    

Berwin, B  Keenihan, SNH

Berwin, B 

Willis MS

Delneste, Y 

Ferreira, F 


	1995

1996

1996

1996

1997

1997

1997

1997

1998

1998

1998

1998

1998

1998

1998

1998

1999

1999

1999

1999

1999

1999

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2001

2001

2001

2002

2002

2002

2002

2002

2002

2002

2003

2004

2004

2004

2004

2004
	Arterioscler Thromb Vas

J drug Targeting

Science

Curr Opin Immunol

Anti-Cancer Drug

J Immunol

Curr Opin Nephrol Hyper

Arterioscler Thromb Vas

J Hepatol

Chem Biol

Exp Cell Res

Int J Radiat Biol

J Immunol

J Immunol

Clin Experiment Allergy

Exp Gerontol

Antimicrob Agents 

Chemother    

Eur J Immunol

J Immunol

J Immunol

J Immunol

J Neurosurg

Eur J Immunol

Biochem Biophys Res Com

Int Arch Allergy Immuno

J Immunol 

J Leukocyte Biol

J Leukocyte Biol 

J Virol 

Microbes Infect 

Toxicol  Appl Pharmacol 

Cell Mol Life Sci

Toxicol Sci

FEBS Lett 

Poultry ScI 

Microbes Infect 

Immunity                                                                                                                                                                                                                                     

J Immunol

Alcohol Clin Exp Res

J Allerg Clin Immunol

J Pharmacol Exp Ther 

Curr Opin Immunol                                                                         

Int Rev Cytol 

EMBO J

Biol Reprod

J. Biol. Chem. 

Int. Immunophar.

Biochem. Soc. T.

Adv. Immunol.

                                                                                                                                                                                                                           
	      15

        4

    272

        8

        8

    158

        6

      18

      29

        5

    239

      73

    160

    160

      28

      33

      43

      29

    163

    162

    162

      90

      30

    268

    121

    164

      67

      67

      74

        2

    162

      57

      55

    507

      80

        3

      17

    169

      26

    109

    301

      14  

    212

      22

      70

    279

        4

      32

      84
	  1995

    109

      50

      20

    677

  4029

    259

  1972

    579 

  R193

      16

    557 

  4869 

    778 

  1374

    871

  2689

    512 

    875

  4430

    939

    610 

  2881 

    772  

    308 

  1713   

    677

    683 

  5769

    305  

    100

    290

    235

   174 

   172

   149

   353 

 4262

     94 

   321

   467

   123

       1 

  6127

  1562

51250 

    885

    633

      79                                                

	17.  FEBS 

Lett. (1994)

  342: 249

No. (7)
	Mukhopadhyay,

A

Takahashi, N

Sato, H

Srividya, S

Srividya, S   

Yamasaki, Y

Vallée, JP

          
	1995

1996

1996

2000

2000

2002

2004
	FEBS Lett 

Anti-Cancer Drug

Advan Drug Delivery Rev

Biochem Biophys Res Com

J Leukocyte Biol

J Pharmacol Exp Ther

New Astronomy Review

                                                                                                         
	    376

        7

      19

    268

      67

    301

      48
	      95

    687

    445

    772

    683 

    467 

    763

	18. Biochem.

   Pharmacol. 

      (1993)

    46: 919

No. (11)
	Basu, S

Mukhopadhyay, A  

Geselowitz, DA

Takakura, Y

Takakura, Y 

Prasad, V  

Clarke, OJ

Brasseur, N

Hamblin, MR

Srividya, S       

Srividya, S


	1994

1995

1995

1995

1996

1999

1999

1999

 2000

2000

2000


	FEBS Lett

FEBS Lett

Antisense Res Dev

Crit Rev Oncol Hematol                

Pharmaceut Res

Antimicrob Agents 

Chemother

Chem Commun

Photochem Photobiol

Photochem Photobiol

Biochem Biophys Res Com

J Leukocyte Biol

                                                                                                                                                         
	    342 

    376

        5

      18

      13

      43

      69

      72

    268  

      67
	    249

      95

    213

    207

    820

  2689

  2231

    345

    533

    772

    683



	19. Biochem.

  J.  (1992)

   284: 237
No. (19)
	Mukhopadhyay, B  

Hamblin, MR 

Basu, S  Takakura, Y  

Mukhopadhyay, A   

Abraham, R   Takakura, Y

Seay, MB

Chaudhuri, G Abraham, R 

Prasad, V   

Clarke, OJ  

Bansal, P 

Brasseur, N 

Hamblin, MR 

Srividya S 

Srividya, S  

Vandaveer, SS

Yamasaki, Y 


	1993

1994

1994

1994

1995

1995

1995

1996

1997

1997

1999

1999

1999

1999

2000

2000 

2000

2001

2002
	Biochem Pharmacol

J Photochem Photobiol B

FEBS Lett 

Int J Pharm  

FEBS Lett  

J Immunol    

Crit Rev Oncol Hematol 

infec Immun 

Biochem Pharmacol   

J Immunol  

Antimicrob Agents Chemo

Chem Commun   

J Immunol    

Photochem Photobiol  

Photochem Photobiol

Biochem Biophys Res Com

J Leukocyte Biol     

Poultry Sci 

J Pharmacol Exp Ther  
	      46

      26

    342

    105

    376

    154

      18

      64

      53

    158

      43

    162

      69

      72

    268

      67

      80

    301

 
	    919

      45

    249

      19 

      95

        1  

    207

  5129

    385

  4029

  2689

  2231

  4430

    345

    533

    772

    683

    172 

    467

   

	20. Biotech.

        Appl.  

    Biochem. 

     (1990)

    12: 529

No. (7)
	Basu, SK    

Mukhopadhyay, A 

Basu, S Narayani, R

Sato, H

Srividya, S   

Srividya, S       
	1991

1992

1994

1996

1996

2000

2000
	Curr Sci

Biochem J

FEBS Lett 

Int J Pharm

Advan Drug Delivery Rev

Biochem Biophys Res Com

J Leukocyte Biol 

                                                                                                                                           
	      60

    284

    342

    128

      19

    268

      67
	    524 

    237

    249

    261

    445

    772

    683   

	21. Biochem.

   Pharmacol.

       (1989)

    38: 2995

No. (31)
	Mukhopadhyay,

A

Basu, SK 

Majumdar, S 

Basu, SK 

Negre, E  

Mukhopadhyay, A   

Mukhopadhyay, B 

Cantos, G                                

Hudecz, F 

Nishikawa, M                          

Basu, S 

Firestone, RA

Choksakulnimi,TR  

Takakura, Y 

Seay, MB

Murata, J  

Chakraborty, P

Chaudhuri, G

Abraham, R

Giorgio, S  

Singh, N 

Thiele, GM

Srividya, S

Choudhury, A

Srividya S 

Nan, A   

Mishra, M 

Mishra, M   

Koczan, G

Vyas, SP

Verma, MK          

    
	1990

1990

1991

1991  

1992

1992

1993

1993

1993 

1993

1994

1994 

1995

1995

1996      

1997

1997

1997

1997

1998

1998

1999

2000

2000

2000

2001

2001

2001

2002 

2004 

2004 

 
	Biotechnol Appl Biochem

Biochem Pharmacol

Antimicrob Agents Chemo

Curr Sci

Antimicrob Agents Chemo

Biochem J 

Biochem Pharmacol

Biochem J

Bioconjugate Chem

Pharmaceut Res 

FEBS Lett   

Bioconjugate Chem 

J Control Release  

Crit Rev Oncol Hematol

Infec Immun

J Biomater Sci-Polym Ed

Crit Rev Microbiol 

Biochem Pharmacol

J immunol  

Acta Trop

J Immunol

Hepatology 

Biochem Biophys Res Com

J Immunol

J Leukocyte Biol  

J Control Release

Biochem Pharmacol 

Biochem Pharmacol

Bioconjugate Chem

Int. J. Pharm. 

Antimicrob. Ag. Chemother.                                                                                                                                                                         

 
	     12

     40

     35

     60

     36

   284

     46

   289

       4

     10

   342

       5

     34

     18

     64  

       8

     23

     53

   158

     70

   160

     29

   268

   164

     67

     77

     62

     61

     13

   269

     48        
	    529

  1941

    135

    524 

  2228

    237

    919

    155 

      25

  1253

    249

    105

    233

    207

  5129

    931

    253 

    385 

  4029

    119

  4869

  1511

    772

  1713

    683

    233  

    569 

    467

    518

      37

  3010                 



	22. Science 

      (1989)

    244: 705

No. (47)
	Mukhopadhyay,

A   

Basu, SK 

Mukherjee, T

Chakraborty, P    

Pardridge, WM                         

Uhlmann, E

Majumdar, S

Basu, SK   

Arora, SK  

Alexander, J 

Negre, E

Mukhopadhyay A   

Sett, R    

Stosiek, N 

Sett, R 

Mirza, M          

Mukhopadhyay, B  

Cantos, G

Hudecz, F 

Mosser, DM 

Hamblin, MR

Basu, S

Takakura Y  

Nichols, BA 

Mukhopadhyay, A

Choksakulnimit, R

Abraham, R 

Takakura, Y  

Seay, MB

Heard, PL

Chakraborty, P

Chaudhuri, G 

Abraham, R

Kato, Y 

Prasad, V  

Clarke, OJ

Allen, CM 

Brasseur, N            

Harada, M Srividya, S

Srividya, S  

Mishra, M  

Mishra, M  

Mukherjee, K

Koczan, G

Koczan, G  

Vyas, SP                                
	1990

1990

1990

1990

1990

1990

1991

1991

1991

1992

1992

1992

1992

1992

1993

1993

1993

1993

1993

1994 

1994

1994

1994

1994

1995

1995

1995

1995

1996

1996

1997   

1997

1997

1997

1999

1999

1999

1999

2000

2000

2000

2001

2001

2002

2002

2002

2004
	Biotechnol Appl Bioc

Biochem Pharmacol 

Biochem Biophys Res Com

Biochem Biophy Res Com

Endocrinology  

Chem Rev 

Antimicrob Agents Chemo

Curr Sci 

Med Microbiol Immunol

Advan Parasitol

Antimicrob Agents Chemo

Biochem J  

J Parasitol  

Deut Med Wochenschr 

J Infec Dis   

Anal Biochem 

Biochem Pharmacol 

Biochem J  

Bioconjugate Chem

Bailliere Clin Infect D

J Photochem Photobiol B

FEBS Lett 

Int J Pharm

Parasitol Res

FEBS Lett    

J Control Release

J Immunol

Crit Rev Oncol Hematol 

Infec Immunity   

J Eukaryot Microbiol 

Crit Rev Microbiol 

Biochem Pharmacol                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

J Immunol

Crit Rev Ther Drug Carr 

Antimicrob Agents Chemo

Chem Commun    

Photochem Photobiol

Photochem Photobiol                                                                                                              

J Control Release

Biochem Biophys Res Com

J Leukocyte Biol 

Biochem Pharmacol 

Biochem Pharmacol

J Cell Sci  

Bioconjugate Chem  

Chromatographia 

Int. J. Pharm.                                  

                
	     12

     40  

   170  

   166

   126

     90

     35

     60

   180

     31

     36

   284

     78

    117

    168

    213

      46

    289

        4

        1

      26  

    342

    105

      80

    376

      34

    154  

      18

      64

      43

      23

      53

    158

      14

      43

      70

      69   

      69

    268 

      67 

      62

      61 

    115  

      13

      55

    269


	    529

  1941

    426  

    404

    977

    543

    135

    524

      21

    175 

  2228

    237

    350 

   1752 

     994   

     133 

     919 

     155

       25 

     191 

       45   

     249

       19

       91

       95

     233

         1 

     207

   5129  

     409

     253  

     385 

   4029

     287

   2689

   2231

     512   

     345 

     389 

     772

     683

     569  

     467   

   3693

     518

     163

       37

  


Citation analysis: 

Papers Published from India

Reference



Total Citation
      Citation/year*      Impact Factor

1.  Science 244:705 (1989)


47

3.2


 23.3

2.  Biochem. Pharmacol. 38:2995 (1989)
31

2.1


   3.3

3.  Biotech. Appl. Biochem. 12:529 (1990)
  7

0.5


   1.4

4.  Biochem. J. 284: 237 (1992)

19

1.6


   4.3

5.  Biochem. Pharmacol. 46:919 (1993)  
11

1.0


   3.3

6.  FEBS. Lett. 342:249 (1994)
  
  7

0.7


   3.6

7.  FEBS. Lett. 376:95 (1995)
  
  6

0.7


   3.6

8. J. Immunol. 154:1 (1995)
 

49

5.4


   7.1

9.  Antimicrb. Ag. Chemo.43:2689 (1999)  14

2.8


   4.6

10. J. Biol. Chem. 274:2758 (1999)

13

2.6


   7.3

11. J. Biol. Chem. 275:16281 (2000)
35

8.8


   7.3

12. J. Cell Biol. 148:741 (2000)

24

6.0


 12.9

13. J. Leuko. Biol. 67:683 (2000)

  5

1.3


   4.5

14. Biochem. Biophys. Res. Comm.     

      268:772 (2000) 

 

  5

1.3


   2.9

15. J. Biol. Chem. 276:23607 (2001)
22

7.3


   7.3

16. J. Cell Sci. 115:3693 (2002)

  3

1.5


   6.2

17. EMBO J. 22:5712 (2003)
  

  4

4.0


  12.5

18. J. Biol. Chem. 280:5884 (2005)  
  -

-


    7.3

Total




          302

50.8


122.7

 Papers Published from abroad

1. Arch. Biochem. Biophys. 324:78 (1995)   9

1.0


   2.5

2. J. Biol. Chem. 272:13055 (1997)

  47

6.7


   7.3

3. J. Cell Biol. 136:1227 (1997)   

  23

3.3


 12.9

4. J. Biol. Chem. 272:16147 (1997)
  
  33

4.7


   7.3

5. J. Biol. Chem. 273: 25850 (1998)
  37

6.2


   7.3

Total





149

21.9


37.3

Complete analysis:







India

Abroad
Total

Number of Published papers

   18

    5

  23

Total citations for published papers
 302

149

451

Average citations /paper


   16.7

   29.8

  19.6

Maximum citation received by a paper
   49

   47

  49

Average citations per year


   50.8

   21.9

  72.7

Average citations per year/paper*

     2.8

     4.4
    
     3.2

Total Journal Impact factor


 122.7

   37.3

160

Average Journal Impact factor per paper     6.81
     7.46 
    6.96 

*According to Current Contents, an average scientific paper is cited ~10 times in 10 years, i.e., one/year
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