Table of Contents

ACKNOWIEAGMENTS.....ciiiic e i
ADSTFACT ... ii
List of Abbreviations and Symbols ..........ccccociiiiiiii Y,
LiSt Of TabIeS ..o viii
LIST OF FIQUIES ..ottt e e IX
1. Chapter 1: Introduction and Literature review .........cccccccoecvveeeeeneee 1
1.1 Malaria: historical perspective and current status.............cccceeeueeee. 3
1.1.1 Lifecycle of PIGSMOGIUM ............oooieeieii ettt ettt e e rae e e s sree e e e sareeas 3
1.1.2 Classification Of Malaria.......cceeierieriri e e 5
1.1.3 Factors affecting malaria transSmisSiON .........cccviiiiciiei i e 5
1.1.4 Malaria Vaccing develOpmMENT .......c.uuii ittt e e e e e e e e 8
1.1.5 ANtiMalarial drUES......oeeocviie ettt e e et e e e et e e e et e e e e eabae e e e eabeee e e nranas 9
1.2 Plasmepsins: the Plasmodium aspartic proteases...........cccccvveeenneen. 11
1.2.1 Biosynthesis and Maturation .........ccueieieciiee it e e e e e e 12
1.2.2 Activation mechanism of vacuolar PMS.........cccoveviiiiiininicnince e 14
1.2.3 Structure and mechanism of ACtiON........ccciecveiiiiiiii e 17
1.2.4 PMs as antiplasmodial drug targets........coveeieuiiiiieciiee ettt et e e e e e e 18
1.3 Drug discovery from plants.........cccccocveeiiiiec i 18
1.3.1 Traditional wisdom: Ayurveda, Siddha, UnNani.......cccccceeeeeeiiiireeieeeeiccireeeee e ee e 20
1.3.2 Ethnopharmacological approach: research from clinics to laboratories...........ccccccuveeeeneee. 22
Rationale, Scope and Objectives of the Thesis...........cccceeeiiiiiieeeennne, 23

2. Chapter 2: Screening of medicinal plants against Plasmodium

FAICIPANUM L. re e e snree e 27
2.1 INEFOAUCTION ... s 29
2.2 Materials and methods ..., 29
D2 2 Y=Y [Tt o T o o)l o] - ] £ SR 29
2.2.2 Collection of plant Material ..........ooeccuiiiieciie e e are e e e e e e 30
2.2.3 Preparation Of @XEraCES .....c.veii ettt e et e e et a e e et a e e e e aa e e e e anreeaean 31
2.2.4 In vitro antiplasmodial activity SCreeNING .......occeeviiiiiee e 31

Xi




2.2.5 Antiplasmodial ICso SEUIES c.eeieneeiiiiiieee et et e e e e e e e e e e e e e e e e s nnrraaeeas 36
2.2.6 In Vitro CYTOTOXIC ACTIVITY .eeeiiiiiiiiiiiieee ettt e e e e ere e e e e e s e s sanenaeees 38
2.2.7 In Vitro RemOlytiC @CIVITY.....cereiiiieieeecee e 38
2.2.8 Statistical @NAIYSIS . ..ooeieiieieeree e 39
2.3 Results and diSCUSSION .........cccuiiiiiiiieiiiiie e 39
2.3.1 Preparation Of @XEraCtS ....ciii i e 39
2.3.2 In vitro antiplasmodial activity SCreENING ........ceeiiiiiiieiiee e e 39
2.3.3 Antiplasmodial ICsp STUIES ......eeiecuiiiiieiiieee et e e rre e e e aree e e e abae e e e aeeas 42
2.3.4 1N Vitro CytOTOXIC @CTiVITY ..uuuuuiii s 43
2.3.51n vitro hemoIytiC @CtiVITY....ccvviiieiiiieccee e e 44

3. Chapter 3: Cloning and expression of Plasmepsin | and Plasmepsin

Il from Plasmodium falciparum and search for their inhibitors ........ 49
3.1 INTFOTUCTION ... 51
3.2 Materials and Methods ..........ccoooiiiiiiiieiie s 52
3.2.1 Cloning and preparation of expression CONSTIUCES .......cccuveieiciieeieiiiiee e 52
3.2.2 Expression of the recombinant @NZYMES.........ueiiiciiii e 53
3.2.3 Purification of the recombinant @NzyMes.........ccooviiiiiiciiii e 53
3.2.8 ACTIVITY @SSY .uuuurriiiiieiiiriiiiiteeee e e e sttt e et e e esssabeteeeeessessassbtraeeeesssassssstaaeeeesssassssreaaaeeessannnsnns 54
3.2.5 pH optimum determination .........occiii e 55
3.2.6 Protein concentration determination..........ccocueeiieiiiiieiie i 55
3.2.7 PM iNhibitioNn @SSAY ...cccecuieiiiiiie ettt e et e e e e ette e e e ete e e e e b e e e e eeatee e e e earae e e enres 55
3.3 Results and diSCUSSION .........couiiiiieiiiiiieiiesie e 56
3.3.1 Cloning and preparation of CONSTIUCES ........ccciiiiiiiiiiiciee e 56
3.3.2 Expression of the recombinant @NZYMES.........uoeiiciiii e e et 59
3.3.3 Optimization Of the PH ....eei i ettt e e e eabae e e e e 66
3.3.4 Plasmepsin inhibition STUIES ......ccviiiiieiiiec et e e e e 67

4. Chapter 4: Phytochemical characterization of Andrographis

paniculata ethanol and Commiphora wightii agueous extracts........... 71
4.1 INEFOAUCTION ... 73
4.2 Material and methods............cccoooiiiiiii 744
4.2.1 Qualitative analysis of phytochemical constituents ........c..cceeciiieiniiiie e 74
4.2.2 Quantitative analysis of phytochemical constituents.........ccccccveieeeciiie e 75

Xii



4.2.3 LC-MS-QTOF @NalYSIS ..ccutieieiiiiieeiiiieeeeeiiee s sstte e e ssteee s ssbee e s sssbee e s s snbeeesssabeeessssbeeessnsseessssasens 77

4.3 Results and diSCUSSION ..........eeeiiiieiiiiie e s e e 78
4.3.1 Qualitative and quantitative analysis of phytochemical constituents .........c..ccccccvveeenneen. 78
4.3.2 LC-MS-QTOF @N@IYSIS wveeruviiiiiiiiiieiiieesiee st esieessiteesiteesieessiteesteeseeeesbeesssseessseesnseessssessnns 80

5. Molecular interaction studies of Plasmodium falciparum specific
Plasmepsin | and Plasmespsin Il with compounds from Andrographis

paniculata ethanol and Commiphora wightii aqueous extracts........... 87
ST ] 1 oo (¥ o} 4 o] o S URTSRSRI 89
5.2 Material and methods ..., 89

L3028 N s ToY 0o Lo =4V ' o o 1] 1 o = PSP 89

LI A b o Yol {1 g Y= ¥ o [T PP 90
5.3 Results and diSCUSSION .........ccciiiieeiiiie e e 91
YU 11101 010 F= 1Y RPR 101
A8 o] 1o 11 151 [ o P 109
8. FULUIE PEISPECLIVES ...ttt e 113
0. BIDHOQraphy ......ccociiii e 117
6. Publications and Presentations..........cccccccvevvieeeiiiiee e 129

Xiii




