Abstract

The small GTPase Rab2B protein plays crucial role in controlling intracellular vesicle
trafficking by acting like a molecular switch in between GDP-bound inactive and GTP-
bound active states. The emerging view considers this protein to be moderately flexible and
carcinogenic in nature. The interplay of structure modulation, conformational changes and
pH sensitivity relevant to the function has recently garnered much attention. The thesis titled
‘Understanding the Energy Landscape of the Small GTPase Rab2B in Crowded
Milieu: Structure Modulation, Intermediate Formation and pH Dependence’ is focused
on understanding the correlation between activity, conformational flexibility, structure and
kinetics of small GTPase Rab2B (UniProt Id: 2A5J) under cell-mimicking crowded
environments. The thesis entails a comprehensive investigation of the aspects that link
refolding kinetics to the intermediate formation within fraction of seconds and hence
modulation of the overall energy landscape of the protein under different conditions, through
fluorescence based spectroscopic studies.

Chapter 1 explores Rab2B's structure and function, emphasizing how excluded volume
effect and soft interactions impact protein structure in crowded environments. This chapter
also discusses about several factors like chemical denaturants, temperature, pH and pressure,
which affect protein’s stability. Various techniques and mechanisms regarding protein
folding have also been discussed in this chapter.

Chapter 2 discusses methodologies, including plasmid transformation, protein expression,
purification and biophysical characterization. Techniques such as UV-Visible
spectrophotometry, steady-state as well as time-resolved fluorescence and stopped-flow, for
studying the refolding kinetics of Rab2B including analyses of kinetic parameters, have been
detailed in this chapter.

Chapter 3 addresses the formation of intermediates at specific crowder concentrations of
Ficoll 70 and PEG 8 under partially denaturing circumstances caused by urea. The study
focuses on local and global changes within the protein in terms of chemical stability, thermal
stability, varying hydrophobicity and quenching phenomena with respect to the nature and

concentration of the crowder.
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Chapter 4 delves into the specific effects of different molecular weight PEGs on Rab2B's
folding, linking intrinsic fluorescence and structural changes. Apart from exploring the
refolding kinetics of the native protein, this study also highlights various combinations of
studies to develop an understanding regarding intermediate formation of Rab2B.

Chapter 5 analyzes how varying pH levels and crowding conditions alter Rab2B's structural
and functional properties. Considering the overexpression of Rab2B in colon
adenocarcinoma, studies at pH 5 and 7.4 underscore the overall impact of pH and
macromolecular crowding on the stability and interactions of Rab2B, highlighting the
implications for oncogenic properties.

Lastly, Chapter 6 summarizes key findings and suggests future research directions to further
investigate Rab2B's energy landscape under mixed macromolecular crowding conditions.
Also, possibilities of several other studies like smFRET and solvation dynamics, followed
by site directed mutagenesis of the wild type Rab2B protein have been discussed in this

chapter.
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AR

BleT SeIUTs Ya2d Ui sheidl-ae MSha SR Sicidl-as wfha sawiisii & o9
TH 3MUTAD RIT Bt TWE PN I Ad-DIRIDI GfewT gRagy & FRiFd &= o
Agayul YIS AU 81 SHRA Ad & SR, I8 W Te9H =0 J Teial 3R Ui
T HIRBRI § | AT AT SR, SEq0idg gRad- 3R T Yae1=iad & sd IRER
fopan, St 39% &1 ¥ IeEfd 8, 3 81 81 § 9gd & JATHhiNd foar g1 wfisurs amd
qIdTaRul § DI SETUTs Ya2at & Soll TR &1 JHSHT: WaHT Hiegai<H, Jeaddl
fator 3R diwa Fafkar e arer 2y uey Sifke-srgEg Higyrs ard ardmavo o
BIC ST Ya2d! (AU 3M3at: 2A57) HI afafy, TEgoig aeaud, TRaT 3iR
! & S Tguay BT TH R biad ¢ | Ay Tay T Hiaci-snemia W ke e
G & HIH ¥ 3 Ug g3l 1 AMUS iid M § Sl G a8 D! Dl Jbe &
3 & HidR Headf AT ¥ Sed § iR 39 UeR fafys ufkfufadl § iida & T
Sooll IR & AR BT 3eqa- Hd & |

3T 1 H Rab2B &1 WA R HRAYUIH &1 fawga quiH fovam mar &, forad 39 a1d W)
g fear mar g & isurs ara ardiaRur § Siehd Siha- THTa SR e sid:fehard
I TR &1 HY GUTIAd Bl g | 39 S H IS faHdIdHRur, d9dM, pH
3R 19 I B3 HRDI R W =72l B 718 g, Sl UIH B1 RRAT 1 UHIfad = &1 U
T8 U Fafed fafid daeiia! SR ufeharsti R 1t 59 srem  foar-fausi fear man |
3 2 § WIS T iaRl, W SHfiaafdd, JFSHR0r 3R SaHifde’d aemr aui=
Afigd HRAYUNRl &R a9l $1 718 3| 39 ™ & Ya28! & TAATe Tiad! &l &
B & forg gal-fafsrad Wagpleic, FRR-[RIT 3R JrRa-gad=a ufacifad aur
LTl SRt dabriien! &1 fagd aui forar T g, foras Tfda! Aug st &1 fazayor of
M B

T 3 H gRAT §RT I 3HifRw T § fagpdiaxr & aRfUfedl & ftherd 70 $iR
digail 8 Bt faRy HIeer wisdl W Aead yardf & fufur &1 quH foar @ g1 a8
T HIISR P Ui R Figdl & Aae & IS FRURT, ST FRURT, Fgadt
SrafaRIgRdT 3R TH geret & Yo & N & HfiaR g9 g =g ok afyw
gRad R Higd gl
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3R 4 H Rab2B B! a8 S i UichdT TR fafirel 3M1uifdes YR aret PEG & fafRIg guai
BT T8 fega e mar §, o siiafve ufacifar Sik TRarers uRkad=l of 3y
T SST T § | {E Wi B Aaa T B S0 - & SAATdl, I8 399 Rab2B
& Aeadf Faf & IR & gug fAela oxa & fo ol siera=t & oot o ot
THT STerdT g

e 5§ faweiyor foar mam § fob 59 SrerT-sieT dite TR 3R syrs ot fufaar
Rab2B & IRAHS AR HRATAD TN BT 96 Gall g | DI TAIBIIHET T Rab2B
o1 Sifd-sifiafad & & & T g, UIed 5 3R 7.4 W fHU 1T 315999 Rab2B &1
R 3R sia:frarsit R fivg 3R gead g HisHTS & THI UHId &I 3@ifhd o-d o,
TR o Tunt & fAfgard§ &R geT=r ST T g

3id T, 3 6 T U hul o1 IRIRT faan T § SR FAf%d gge snuifas s &t
fRufaa! & Rab2B & STl URERT BT 31T I B & forg Hiaw & S fezmait &1
g4 e T g1 WY g1, 39 3 § THUATGRS ! 3R AicaRH SHAHE o
B3 T ST Bl GHIEISH W Ht 7= B 713 8, o 91 d13e8 <I8d Rab2B Ui
& I3C SRRES Fe¥H R ot faar foar i g




