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To understand the structure and conformational changes of 

outer membrane protein complexes in the native membrane 

and intact E. coli, with the help of an in-situ pulsed ESR 

spectroscopy technique  

Membrane proteins frequently traverse a vast energy landscape 

and endure significant conformational changes while 

performing their functions. A structural biologist's dream is to 

examine them in their natural habitat, the cell. However, it 
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has not yet been possible to recreate a membrane protein 

structure in situ with adequate precision. 

Membrane transport mechanisms 

The transport of various substances through the cellular 

membrane is critical to the operation of cells and organelles. 

The chemical potential energy could drive transport when 

molecules move along a concentration gradient. Membrane 

transporters, on the other hand, frequently transport substrates 

against a concentration gradient. They connect an external 

energy source with substrate translocation to overcome such an 

energy barrier. The energy may come from ATP, an 

electrochemical gradient, or light, depending on the 

transporter. Gram-negative bacteria are becoming more 

resistant to antibiotics, resulting in increased sickness, 

healthcare expenses, and mortality. Their cell envelope is 

made up of two membranes: an inner membrane (IM) that 

surrounds the cytoplasm and an outer membrane (OM) that 

shields the cells from the environment. Phospholipids (PL) 

and lipopolysaccharides (LPS) make up the OM, which is an 

asymmetric bilayer (LPS). In addition, the OM contains a large 

number of - barrel proteins (outer membrane proteins, OMPs). 

Both LPS and OMPs are produced in the cytoplasm and then 

transferred to the OM via the periplasm.  
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The LPS transport system in E. coli is made up of seven key 

proteins called  that traverse the entire cell membrane. 

Similarly, the Bam subunits of the -Barrel Assembly 

Machinery (BAM) mediate the folding and insertion of OMP 

precursors from the periplasm into the OM .  

The BAM complex - β-barrel folding and insertion 

mechanism 

The core -barrel BamA appears in either an inward-open or 

lateral-open conformation in the two known structures for the 

BAM full-complex. Those conformational changes are thought 

to be linked to OMP folding and insertion via an unknown 

mechanism. Because the BAM complex includes the 

asymmetric outer membrane, mechanistic studies must be 

conducted in entire cells or natural membranes. We're 

investigating how BAM conformational changes are linked to 

protein folding and insertion using the in-situ ESR technique 

that we've demonstrated throughout the years.  

The Lpt System - lipopolysaccharide (LPS) transport 

mechanism 

The tans-periplasmic bridge, which consists of LptC, LptA, 

and the N-terminal domain of LptD, transfers LPS molecules 

from the inner membrane to the outer membrane in the Lpt 

system. It's thought that the ABC exporter LptB2FG, which is 

found in the inner membrane, extracts LPS molecules and 
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pushes them through the periplasm at the expense of ATP 

hydrolysis. Individual component structures have been 

determined. We're looking at how the subunits interact to 

produce the supramolecular trans-envelope complex, as well 

as how ATP hydrolysis at the inner membrane drives LPS 

transport through the periplasmic bridge and into the outer 

membrane. 

Students will understand about 

 In-situ Electron Spin Resonance (ESR) spectroscopy 

 Membrane transport mechanisms 

 Outer membrane Biogenesis: 
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FAHMITHA. CM BINSHA SHARIN  HAFA JABIN  RASHIDA P  
  

FATHIMA HUSNA. K.  ASMATHUL NITASHA  RIFANA. NK  

MURSHIDA 

FARHATH C,   
 

HIBA.V  HIBA SHIRIN.K 

AKHILA 

KANCHOLIPADIKK

AL SMRITHI. A,  
  

FATHIMA RIFA KT  ATHULYA VV,  SHANA JABIN 

FATHIMATHUL 

MUFEEDA.P  
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ALFA MARIYAM. V. 

P 

AKHILA 

KANCHOLIPADIKKAL SADIQUE ALI 

EMEA 

COLLAGE 
  

 
ASHITHA SHAJI. N  

MAJIDHA NAZRIN 

PK SMRITHI. A,  
  

SHIMNU M K  RUSDA FEMI. SHAMLA.M.  SAHALA A  
  

HADHIYA 

AREEKADAN.  NITHA TP HASBIN SHAHUL K  

JUSAINA 

JABEEN.V , 
  

SITHARA PARVEEN FATHIMA SIFANA.M, 

JUMANA HASEEN 

P -  NASRIN P  
  

SHAHANA SHERIN,    SHAYISTHA, 
  

SHIRIN.K  AKHIL KP NAISHANA KC  APARNA.KP ,  
  

NITHA TP MOHASEENA THESNI MT 

MURSHEEDHA 

CHONARI.. 

FASLEENA M 

KOYA,  
  

SHIFINA M,  MOHAMMED PK 

SNEHA MANJIMA-

---- 

FATHIMA RIFA 

KT,  
  

RINSHA SHERIN K  JISLA. MSC  RIMSHINA K P  GIRIDHAR 
  

SHARMILA SHERIN 

K.P -  HISHAM KP   

SHIFA 

SHERIN.PK  
  

FATHIMA SIFANA.M, HISANA  MISNA FIBA,  

SHANA 

KADAR-  
  

NEETHU K GOPAL,  THABSHEERA KV  

SHAHIN 

AHAMMED 

MADAMBI -  FARSHANA NK  
  

RAHEENA 

PONMALATHODI.  SAFA SHANU OP, SAHLA.K , AHLAM E  
  

MYMOONATH 

LUBANA,  AFSAN.  AMRUTHA.K  

APARNA P 

SASI,  
  

AMRUTHA TP, M.  SHIDAN K -  

SOFIYA SALEEM 

NK  

AYISHA RAFA 

M.  
  

ILFA MOHSINA K.P  JISHA P J 

FATHIMA HANA 

K,  SANDRA  
  

FATHIMA AMNA  SHIFANA SERI. 

FIDA ABDUL 

RASHEED.  MAJIDA PP . 
  

BASILA,  FATHIMA SHAFNA  MUFEEDA. VP ATHULYA. K ,  
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NEJLA SERINE.V  SAHLA.K  

MUBEENA K V , 

BSC. 

JESEELA 

NOTTATH 
  

RAGISHMA. U,  AHLAM E -  MUFEEDA. VP,  

FATHIMA HIBA 

KV, 
  

MINHA T.E.M  DILRUBA V  

KAVYA 

PRASANTH. P SHIFA EV BSC  
  

RIFA NAZER. K,  BINSHA SHARIN  SHIMNU MK  NASLA. K ,  
  

SAFNAH CM ASMATHUL NITASHA  

FATHIMA 

MUHSINA N K.  DEEPIKA.R  
  

AMANA VK , HIBA SHIRIN.K HANNA PM ,  

FARSHIDA 

NOURIN. 
  

https://youtu.be/HaV-mrumtAc
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FEEDBACK FROM STUDENTS 
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