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Abstract

Lens Epithelium Derived Growth Factor (LEDGF/p75) is a human transcriptioratto@tor and a
dominant cellular binding partner of HY Integrase (IN). LEDGF/p75 tethers IN to the host chromatin
aiding in formation of mpviral DNA. This study involves generation of site directed mutations of Valine
residue at position 408 and analyzing the effect of mutation upon interaction with IN. Previousl
characterized mutations L368A and D366A have been generated for servingtedscm pultdown

analysis. The binding affinity of V408 and L368 mutants will be characterized by pull down analysis.
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Nomenclature

LEDGFi Lens Epithelium Derived Growth Factor
IN - Integrase

IBD i Integrase Bindig Domain

IPTGT IsopropylH -D 1galactothiopyranoside

LB brothi Luria Bertani broth
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Chapter 1
Introduction

1.1 LEDGF and Integrase Interaction

HIV-1 infects CD4 cells of the immune systerauch as T helper cells, monocytes,
macrophages and dendritic cells (DC). HIVinteracts with several host proteins for a
successful infection. For integration of viral DNA into host genome, LEDGF/p75, a cellular
cofactor of HIM-1 integrase plays a veryumial role. LEDGF/p75 promotes viral integration

in host cell by tethering the viral pimstegration complex (PIC) to the chromatin. A kneck
down of LEDGF/p75 results in #0dld decrease in levels of infection (Shun et al, 2007)
indicating LEDGF/p78N interaction to be critical for infection and thus provides an
attractive target for antiiral therapy (Debyser et al, 2010).

LEDGF/p75 is a 60 kDa human protein with a chromatimding domain PWWP domain
located at the N terminus (residue®3) and Integrse Binding domain (IBD) at the-C
terminus (residues 34429) (figure 1). IBD expressed alone has been shown to interact with
IN in a manner similar to that of full length LEDGF/p75 (Cherepanov et al, 2005).

148 NLS 156

LEDGF/p75

Figure 1. Domains d LEDGF/p75; Cartoon representation of LEDGF/p75 and HRR2:
PWWRdomain (PWWP), charged regioii 3 (CRZX3), nuclear localization signal (NLS),
AT hooklike sequence (AT), and integrase binding domain (IBD). Adapted from
Schrijversetal. Retrovirology20129:84 doi:10.1186/1742690-9-84



HIV-1 Integrase is a 3RDa protein that is composed of three structural domains. IN is
generated from a longer G&wl poly peptide protein as a result of HIMprotease activity
during maturation of the virion uponlease from the infected cell. Figure 2 shows the

domain organization of IN.
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Figure 2. Schematic presentation of the three domain structure of HIVL IN. The

NTD residues (H12, H14, C40 and C43) coordinate Zn and contributeetfunctional
multimerization. The CCD contains the catalytic DDE motif. This domain interacts with
both viral and target DNA. A number of residues (Y143, Q148 and K159) selectively
interact with terminal U5 bases, while S119 has been implicated in dntectctions
with the target DNA. The CCD is also critical for the functional multimerization. The
CTD is highly basic and nespecifically interacts with viral DNAAdapted from
Kvaratskhelia et al. Virus 2009 1(3), 7-¥36; doi10.3390/v1030713

N-terminal domain (NTD) is a helical bundle stabilized by the coordination of a single zinc
atom in the HHCC zinc finger motif. Catalytic Core Domain (CCD) belongs to a
superfamily of DNA/RNA strand tresferases/Nucleases and contains the active site
residues, Asib4, Aspll6, and Glel52 collectively referred to as the DDE triad. CCD
binds to IBD of LEDGF/p75Carboxytterminal domain (CTD) is least conserved domain
among divergent retroviruses and pEssses a Src homologyliRe fold. All three domains

play a role in DNA recognition and protgmotein interaction. IN is found to exist in

solution as mong di-, tetra and oligomeric forms. HIV-1 IN mediates 2 sequential

nucleophilic reactions. Firstse p t er med as 306 processing, is t|
nucleotides from both ends of HiY ¢ DNA, t his sitOdHpfteeminal)As es t he
nucleotide for attaching the phosphodiester bond at site of integration. Second step is
integration, where fn  pr ocessed 306 ter mini make a nucl eo

strands of human genome at characteristic 5 base pair interval.

1.2 Structural Basis for HIV -1 Integrase and LEDGF/p75 interaction


http://dx.doi.org/10.3390/v1030713

A crystal structure of IBD of LEDGF/p75 and CCD ¥ was solved to reveal the
interaction interface and the residues critical for this interaction (Cherepenov et al,
2005). The crystal structure is shown in figure 3. A dimer of CCD of IN was found to
interact with two monomers of IBD, with IBD presentthé opposite ends of CCD
CCD interface (shown in left panel). Biochemical analysis has revealed that amino acid
residues 11365, Asp366, and Phd06, located in the interhelical loops of IBD play
critical roles in interaction with IN. Mutation of V40® talanine was shown to have
only partial effect in IBDCCD interaction. Residues A128, A129, W131, W132, E170,
H171, T174 and M178 of CCD are shown to be forming the pocket for interaction of
residues from IBD (shown in right panel). Interaction betwee T IN and IBD
increases the affinity of interaction.

, T
( _(( 1365, D366, F406,

PNAS, 402 1730817313 (2005

PLoS Pathog 4. 21000045 (2008

Figure 3. IBD-CCD interaction interface. Right panel shows interaction of two monomers

of IBD with a dimer of CCD. The interface of each monomer of IBD with CCD dimer was

found to be identical. The residues and interactions at the interface dNIBEBe shown in
right panel. Side chains of 1365, D366, F406 and V408 of IBD and L102, A128, W131,
E170, H171, T174 and M178 of CCD are highlighted. 1365 of IBD makes hydrophobic
interactions with CCD, while D366 makes salt bridge with main chain of E170 and H171.

1.3  Work performed in this study



Earlier studies have revealed that mutation of V408 to alanine results in a partial loss of
interaction between IBD and CCD, unlikeat of 1365, D366 and F406 that resulted in a
complete loss. In this study, following double mutations have been carried out to
complement the ongoing analysis of the single mutants of V408 of IBD. Double mutants
V408F/L368F, V408F/D366A and V408L/D366AVebeen generated by overlapping PCR
protocol. The work flow is shown schematically in figure 4. In addition, single mutants
L368A and D366A have been generated to serve as controls in the pull down analysis of
mutants. L368A has no effect on IBDCD inteaction, while D366A results in a complete

loss of interaction (Cherepanov et al, 2005).The mutants of IBD generated in this study have
been labeled as follows: pRA52 (L368A); pRA53 (V408F/L368F); pRA54 (D366A);
pRAS59 (V408F/D366A); pRA60 (V408L/D366A) amRA71 (V408M/D366A)

Characterising the mutants
Design forward and reverse primer to clone into appropriate vector by pull down assays
™ £
- wom = K Protein Purification
/
.
I rfﬂ;«_{::;mn ] =T —— l Protein induction
| Overhang I - R:z-m-:a ] Reverse complementary sequence ] BL21
1 transformation
Amplified PCR product (IBD) with Restriction sites Mini-Prep screening for
positive clones
DH5-a
transformation
| Ligation of product to the vector
Restriction digestion of vector and the product
—_—
g Py
U - LN
==

Figure 4. Work flow followed for generation of mutants of IBD using overlapping PCR

method



Chapter 2

Results and Discussion

2.1  Generation of IBD L368A mutant (pRA52)

Mini-Prep screening of ligation colonies

The pGEX4T2vector and the PCR product of IBD L368A were digested with BamHI and
Sall separately. The digested vector pPGEX4T2 and the IBD L368A mutant gene were
ligated together by T4 DNA ligase and transformed into Hha E.coli cells. The
transformed cells wenglated on LB plates (with ampicillin at concentration 50ug/ml).

Single colonies were grown on the plate. 24 single colonies from ligation plate were
inoculated into 3 ml LB tubes (with ampicillin). The cultures were allowed to grow
overnight. The plasmidsere isolated from all the 24 cultures by Milasmid isolation by
alkaline lysis method. The isolated plasmids were loaded on a 0.6% agarose gel. Of the 24
colonies, 7 colonies (Col 1, 3, 5, 6, 7, 8, 18) were moving slower than that of control pGEX

vecta indicating the presence of an insert.



11 12 13 14 i5 16 17 18 19

Figure 5. MiniPrep plasmid isolation of pGEX ligated with IBD L368A; pGEX4T2 vector
was loaded as control in Lane 6 and 16. The supercoiled front of col 1, 3, 5, 6, 7, 8 and 18
(Lanes 1, 3, 5, 7, 8, 9 and 19 redpeely) are running slower than that of control pGEX4T2

vector.
Restriction Digestion

BamHI-Sall digestion of pRA52 was done to check the insert release. An expected insert of
size 389 bps was observed in a 0.6% gel (figure 6, left panel). This wasslbyHpal
digestion to check the L368A mutation (figure 6, right panel).
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Figure 4. Hpal digestion of pRA52 (IBD L368A); Expected bands of sizes 3.6 kb and 1.7
kb was observed (lane 2)

The expected bands of size 3.6 kb andkb.Wwas observed when pRA52 was digested with
Hpal (Lane 2), indicating L368A mutation. In absence of mutation, only linearization of the
plasmid will be observed upon Hpal digestion, as seen with wild type IBD (pCPG8I) 75
(figure 9, lane 7).

Inductionof the protein

The midiPrep DNA was transformed to BL21 (DE3) pLysS competent cells. 2 Colonies
were picked in 3ml broth to check the protein induction. The cultures were allowed to grow
till 0.6 OD and were induced with 1M IPTG for 4 hours &8
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Figure 5. Induction of L368A IBD in BL21 cells. Induction was observed at an expected

size of 41.2 kDa in lane 3 and lane 5

After observing the induction in 3ml culture, 125 ml Induction of col 1 of pRABR (
L368A) was done under the same conditions. The culture was induced at 0.6 OD with 1M

IPTG for 4 hours at 2& and the induction was checked on gel.
2.2 Generation of IBD V408F L368F mutant (pRA53)
Mini-prep screening of ligation colonies

The PCRand ligation of the mutant PCR product were performed as done for pRA52. Of
the 36 colonies, 2 colonies (Col 14 and 31) were moving slower than that of control pGEX

vector (figure 8).
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Figure 8. Mini-Prep plasmid isolation of pGEX ligated with IBD V408F L368F;
pGEX4T2 vector was loaded as control in Lane 6, 18 and 30. The supercoiled front of col
14 and 31 (Lanes 13 and 31 respectively) are running slower than that of control pGEX

vector
Restriction Digestion

BamHLISall digestion of pRA53vas done and an insert of 389 bps was observed as
expected in a 0.6% gel. This was followed by Hpal digestion to check the L368F mutation

and Dral digestion to check V408F mutation along with Hpal and Dral digestion of control



plasmid pCPGST75-81]. The &pected sizes of 3.6 kb and 1.7 kb was observed for Hpal
digestion in lane 3 indicating L368F mutation whereas Dral digestion of pRA53 yields
expected bands of sizes of 3.35 kb, 841 bps and 691 bps was observed (Lane 4).

Figure 9. BamHI-Sall, Hpal and Dral digestion of pRA53; An expected insert release of

389 bps was observed (lane 2). Hpal digestion of pRA53 was done to check L368F
mutation along with control pCPGST5-81]. Expected bands of size 3.6 kb and 1.7 kb was
observed in pRA53 (lane 3) wheseeontrol vector got linearized as there is no Hpal site in
wt IBD but only in the vector (lane 7). Dral digestion of pRA53 yielded expected band sizes
of 3.35 kb, 841 bps and 692 bps in Lane 4 whereas Dral digestion of control pCPGST[75
81] yields bandsfasizes 1.07 kb, 3.35 kb and 692 bps (lane 8).

Induction of the protein

The midiPrep DNA was transformed to BL21 (DE3) pLysS competent cells. After

observing Induction in 3ml LB broth, 5% of pmeoculum was added to fresh 125 ml broth

10



and the culture wasllowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28°C. 125 ml Induction was checked on gel using an aliquot (figure 10) and the remaining

induced culture was pelleted for further purification of protein.
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Figure 10. Induction of pRA53 (IBD V408F L368F);An induction of expected protein

size of 41.2 kDa was observed in Lane 3
2.3 Generation of pRA54 (IBD D366A)
Mini-Prep screening of ligation colonies

The PCR and ligation of the mutant PCR product werfopaed as done for pRA52. Of
the 12 colonies, 5 colonies (Col 4, 6, 7, 9 and 10) were moving slower than that of control
pGEX vector (figure 11).

11



Figure 11. Mini-Prep plasmid isolation of pRA54 (IBD D366A) by alkaline lysis
method; control pGEX vectowas loaded in Lane 6 and the supercoiled front of 5 colonies
(col 4, 6, 7,9 and 10) in lanes 2, 4, 5, 8 and 9 are running slower than the supercoiled front

of the vector
Restriction digestion

BamHLI-Sall digestion of pRA54 was done to check the ingdeaise of 389 bps.

Figure 12. BamHI-Sall digegion of pRA54 (IBD D366A); An expected insert release of
389 bps was observed (Lane 2)

12



Xbal digesion was done along with control pCPGST§1h IBD with D366A mutation
gets linearized with Xbal digestiowhereas pGEX with wt IBD does not have an Xbal site

0 (o
00000y
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Figure 13. Xbal digestion of pRA54 (IBD D366A);Xbal digestion of pRA54 results in
linearization of the plasmid at 5.3 kb (lane 5) whereas there is no Xbal site in control
pCPGST[75-81] in lane 2

Induction of the protein

The midiPrep DNA was transformed to BL21 (DE3) pLysS competent cells. 2 colonies
were picked for 3 ml induction check. Following Induction in 3 ml, a 125 ml induction was
performed. Induction was confirmed on SPBGE and the cell plet was stored a8 0 6 C

for further use.

13
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Figure 14. Induction check of pRA54;An expected induction at 42.1kDa was observed in
both colony 1 [lane 2] and colony{l2ne 4]

2.4  Generation of IBD V408F D366A mutant
Mini-Prep screening of ligationolonies

The PCR and ligation of the mutant PCR product were performed as done for pRA52. Of
the 12 colonies, 2 colonies (Col 25 and 29) were moving slower than that of control pGEX
vector and along with the positive control pCPE%%-81] indicating thdigation of IBD
V408F D366A mutant with pGEX vector (figure 15).

14



Figure 15. Mini-Prep plasmid isolation of pRA59 (IBD V408F D366A) by alkaline lysis
method; control pGEX vector was laed in Lane 7, 21,32 and 39 along with positive
control pCPGST [781]. The supercoiled front of 5 colonies (col 4, 6, 7, 9 and 10) in lanes
2, 4,5, 8 and 9 respectively are running slower than the supercoiled front of pGEX vector
and along with that ofgsitive control pPCPGST [#B1]

Restriction digestion

Midi-Prep DNA (colony 29) was digested with BaraBHll to check the insert release. An

expected insert release of 389 bps was seen in a 0.6% lgelwas followed by Xbal

15



digestion to check the D366Autation and Dral digestion to check V408F mutation along
with Xbal and Dral digestion of control plasmid pCPG$15-81]. The expected
linearization of 5.3 kb was observed for Xbal digestion in lane 4 indicating D366A mutation
whereas Dral digestion of pRAS%shows expected bands of sizes of 3.35 kb, 841 bps and
691 bps was observed (Lane 3).

10.0
8.0

(;).()
5.0
4.0
3.0
2.0

1.5
1.0

0.5

Figure 16. Restriction Digestion of pRA59 (IBD V408F D366A) with BamHiSall, Drall

and Xbal; An expected insert release of 389 bps was observed when pRA53 washcut wi
BamHI-Sall in Lane 1. Dral digestion of pRA59 yielded expected band sizes of 3.35 kb,
841 bps and 692 bps in Lane 3 indicating V408F mutation whereas Dral digestion of control
pCPGST[7581] yields bands of sizes 1.07 kb, 3.35 kb and 692 bps in lanea8 dijestion

of pRAS9 results in linearization of the plasmid at 5.3 kb (lane 4).

16



Induction of the protein

The midiPrep DNA was transformed to BL21 (DE3) pLysS competent cells. After
observing Induction in 3ml LB broth, 5% of pimoculum was added toefsh 125 ml broth

and the culture was allowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28°C. 125 ml Induction was checked on gel using an aliquot (figure 10) and the remaining

induced culture was pelleted for further purification of eiot

- 250
150

41.28 kDa
30

25

20

Figure 17. Induction of pRA59 (IBD V408F D366A);An induction of expected protein
size of 41.2 kDa was observed (Lane 3)

2.5 Generation of IBD V408L/D366A mutant

Mini-Prep screening of ligation colonies

17



The PCR and ligation of the mutant P@Rduct were performed as done for pRA52. Of
the 48 colonies, 2 colonies (Col 17 and 34) were moving slower than that of control pGEX

vector and along with the positive control pCPJ%3-81] (figure 18)
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Figure 18. Mini-Prep plasmid isolation of pRA60 (IBD V408L D366A) by alkaline lysis
method; control pGEX vector was loaded in Lane 7, 21,34 and 48 along with positive
control pCPGST[781 in lane 8, 22, 35 and 49. The supercoiled front of 2 colonies, col 17
and 34 (in lane 19 and 39) moves slowamthhat of control pGEX4T2 vector and along

with the positive control pCPGST[7&L]

Restriction digestion

18



Midi-Prep DNA (colony 34) was digested with BardBHll to check the insert release. An
expected insert release of 389 bps was seen in a 0.6% gek(fi§, lane 6)This was
followed by Xbal digestion to check the D366A mutation and Dral digestion to check
V408L mutation along with Xbal and Dral digestion of control plasmid pCPGSBII5

The expected linearization of 5.3 kb was observed for Xbadstiign in lane 4 indicating
D366A mutation whereas Dral digestion of pRA60 shows expected bands of sizes of 3.35

kb, 841 bps and 691 bps was observed in Lane 3.
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Figure 19. Restriction digestion of pRA60 with BamHiSall, Dral and Xbal, An
expected insenelease of 389 bps was observed when pRA60 was cut with BSaiHin

Lane 6. Dral digestion of pRA60 yielded expected band sizes of 3.35 kb, 841 bps and 692
bps in Lane 3 indicating V408L mutation whereas Dral digestion of control pCPGST[75
81] yields bads of sizes 1.07 kb, 3.35 kb and 692 bps in lane 4. Xbal digestion of pRA60

results in linearization of the plasmid at 5.3 kb (lane 9) indicating D366A mutation.

Induction of the protein

19



The midiPrep DNA was transformed to BL21 (DE3) pLysS competettis.céfter
observing Induction in 3ml LB broth, 5% of pieoculum was added to fresh 125 ml broth
and the culture was allowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28°C. 125 ml Induction was checked on gel using an aliquot (figured® the remaining

induced culture was pelleted for further purification of protein.

— 41.2kDa

Figure 20. Induction of pRAG0 (IBD V408L D366A);An induction of expected protein
size of 41.2 kDa was observed (Lane 3)

2.6 Generation of IBD V408M/D366A mutant (pRA71)
Overlap PCR to generate IBD V408M/D366A double mutant

Using pRA35 (IBD V408M) as the template and using pGEX vector specific primers
(NR10, NR66) along with IBD D366A mutant specific primers (NR 96, NR97), two rounds
of PCR was done. In the firsbund, two amplicons of 144 bps and 425 bps were generated
using NR10 vector specific forward primer with NR97 IBD D366A gene specific reverse

20



primer and NR96 IBD D366A gene specific forward primer with NR66 vector specific

reverse primer respectively. the second round the two products were used as templates

along with NR10/66 gene specific primers to get a product of 543 bps.

144 bps

45 mins

543 bps

1100
1000

800
700
600

500
400
300
200

100

60 mins

Figure 21. Overlap PCR method to generate IBD V408M D366A.eft panel shows the
amplification of pRA35 (IBD V408M) as tempkand using NR10 vector specific forward

primer with NR97 IBD D366A gene specific reverse primer (Lane 2) and NR96 IBD

D366A gene specific forward primer with NR66 vector specific reverse primer. Expected

products of 144 bps (Lane 1) and 425 bps (Lanee3k observed. Right panel shows the

amplified 543 bp product using the above two products as template with NR 10/66 primers

Mini-Prep screening of ligation colonies

The PCR and ligation of the mutant PCR product were performed as done for pRA52. Of

the 48colonies, 2 colonies (Col 17 and 34) were moving slower than that of control pGEX

vector and along with the positive control pCPGST-§15 (figure 18)

21




Figure 6. Mini-Prep plasmid isolation of pRA71 (IBD V408M D366A) by alkahe lysis
method; control pGEX vector was loaded in Lane 5 and 15 along with positive control
pRAS53 (IBD V408F L368F) in lane 6 and 16. The supercoiled front of 12 colonies; col 5
16 moves slower than that of control pGEX4T2 vector and along with thiivpasbntrol
pRA53.

Restriction digestion

Midi-Prep DNA (colony 34) was digested with BardBHll to check the insert release. An
expected insert release of 389 bps was seen in a 0.6% gel (figure 18,.|3imes Byas
followed by Xbal digestion to check ¢hD366A mutation and Dral digestion to check
V408L mutation along with Xbal and Dral digestion of control plasmid pCPGS3IT5

The expected linearization of 5.3 kb was observed for Xbal digestion in lane 4 indicating
D366A mutation whereas Dral digestioh pRA60 shows expected bands of sizes of 3.35
kb, 841 bps and 691 bps was observed in Lane 3.

22
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Figure 23. Restriction digestion of pRA71 with BamHiSall and Xbal; An expected
insert release of 389 bps was observed when pRA71 was cut with EzatiHLane 2).

Xbal digestion of pRA71 results in linearization of the plasmid at 5.3 kb (lane 6) indicating

D366A mutation

23
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Figure 7. Restriction digestion of pRA71 with Dral; Dral digestion of pRA71 yielded
expected band sizes of 3.BB, 841 bps and 692 bps (Lane 6) indicating V408M mutation
whereas Dral digestion of control pCPGSTHH yields bands of sizes 1.07 kb, 3.35 kb

and 692 bps (Lane 2).
Induction of the protein

The midiPrep DNA was transformed to BL21 (DE3) pLysS comapetcells. After
observing Induction in 3ml LB broth, 5% of pieoculum was added to fresh 125 ml broth
and the culture was allowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28°C. 125 ml Induction was checked on gel using an aliquatrgid0) and the remaining

induced culture was pelleted for further purification of protein.
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Figure 25. Induction of pRA71 (IBD V408M D366A); An induction of expected protein
size of 41.2 kDa was observed (Lane 3)

2.7  Generation of IBD L368M/D366Amutant (pRA72)

Megaprimer method to generate IBD L368M/D366A double mutant

Using pRA54 (IBD D366A) as template and using NR10 vector specific forward primer
with NR97 IBD D366A gene specific reverse primer, a product of 144 bps was obtained
which was djested with Xbal to get the megamer. Using the megarimer and NR66
vector specific reverse primer, with pRA31 (IBD L368M) as template, amplification was
done to get IBD L368M D366A double mutant PCR product of 543 bps.

As amplification was very les$urther amplification was done using IBD L368M D366A
PCR product as the template with NR 10/66 primers.
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Figure 26. Mega primer method to generate IBD L368M D366ALeft panel shows the
amplification of pRA54 (IBD D366A) as template and using NR10 vespecific forward
primer with NR97 IBD D366A gene specific reverse primer (Lane 2) and Xbal digestion of
the same (Megaprimer) (Lane 3). Right panel shows the amplified 543 bp product using
megaprimer and NR66 vector specific reverse primer, with pRABD(L368M) as

template.

26



1500
1100
1000
800
700
600
500
400
300
200
100

543 bps

60 mins

1 2 3

Figure 27. PCR amplification of IBD L368M D366A using NR10/66 primers;An
expected 543 bps product was observed (Lane 2 and 3) with 5 and 10 ul gbnnsaya
generated IBD L368M/D366A as template with NR10/66 primers

Mini-Prep Sreening of ligation colonies

The ligation of the mutant PCR product were performed as done for pRA52. Of the 48
colonies, 2 colonies (Col 17 and 34) were moving slower than that of control pGEX vector

and along with the positive control pPCPGE5-81] (figure 18)

60 mins
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Figure 28. Mini-Prep plasmid isolation of pRA72 (IBD L368M D366A) by alkaline

lysis method;

Control pGEX vector was loaded in Lane 5 and 15 along with positive control pRA52 (IBD
L368A) in lane 6 and 16. The supercoiled front of 1 colony2anbves slower than that of
control pGEX4T2 vector and along with the positive control pRA52.

Restriction digestion

Midi-Prep DNA (colony 2) was digested with BammS&ill to check the insert release. An
expected insert releas# 389 bps was seen in a 0.6% gel (figure 18, laneTbis was
followed by Xbal digestion (the Xbal site would be lost because of digestion with Xbal in
the meggrimer and use of pRA31 as the template) and Hpal digestion to check L368M
mutation along wh Xbal and Hpal digestion of pRA54 (IBD D366A) and control plasmid
pCPGST[7581] respectively. . Hpal digestion of pRA72 results in expected band sizes of
1.7 kb and 3.4 kb (Lane 3), while linearization of the plasmid at 5.3 kb was observed in
control vecbr pCRGST IBD [7581] (Lane 8)

1 2 3 a 5 6 7 8 9 10 60 mins

Figure 29. Restriction digestion of pRA72 with BamHiSall, Hpal and Xbal; An
expected insert release of 389 bps was observed when pRA72 was cut with-8amHI
(Lane 2). Xbal digestion of pRA72 results in no cut as etgue (Lane 4) ( while
linearization of the plasmid at 5.3 kb was observed control vector pRa54 (IBD D366A)
(lane 10) indicating D366A mutation. Hpal digestion of pRA72 results in expected band
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sizes of 1.7 kb and 3.4 kb (Lane 3), while linearization of gresmid at 5.3 kb was
observed in control vector p@BST IBD [7581] (Lane 8)

Induction of the protein

The midiPrep DNA (col 2) was transformed to BL21 (DE3) pLysS competent cells. After
observing Induction in 3ml LB broth, 5% of pmeoculum was addetb fresh 125 ml broth

and the culture was allowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28°C. 125 ml Induction was checked on gel using an aliquot (figure 10) and the remaining
induced culture was pelleted for further purificatiorpoftein.
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Figure 30. Induction of pRA72 (IBD L368M D366A); An induction of expected protein
size of 41.2 kDa was observed (Lane 3).

2.8  Generation of IBD L368F/D366A mutant(pRA73)
Megaprimer method to generate IBD L368F/D366A double mutant

As done for IBD L368M/D366A pRA72 double mutant, using the mpgaer (generated
for pRA727 IBD L368M D366A) and NR66 vector specific reverse primer, and with
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pRA32 (IBD L368F) as template, amplification was done to get IBD L368F D366A double
mutant PCR pradct of 543 bps. As amplification was very less, further amplification was

done using IBD L368M D366A PCR product as the template with NR 10/66 primers.
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Figure 31. Mega primer method to generate IBD L368F D366A. Left panel shows the
amplified 543 bp prduct using megarimer and NR66 vector specific reverse primer, with
pRA32 (IBD L368M) as template. Right panel shows an expected 543 bps product (Lane 3)
with megaprimer generated IBD L368F/D366A as template and NR10/66 primers.

Mini-Prep screening ofdation colonies

The ligation of the mutant PCR product were performed as done for pRA52. Of the 6
colonies, all the 6 colonies were moving slower than that of control pGEX vector and along
with the positive control pRA52 (IBD L368A) (figure 32)
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Figure 8. Mini-Prep plasmid isolation of pRA73 (IBD L368F D366A) by alkaline lysis
method; control pGEX vector was loaded in Lane 4 along with positive control pRA52
(IBD L368A) in lane 5. The supercoiled front of all the colonies (G6) inoves slower
than that of control pPGEX4T2 vector and along with the positive control pRA52.

Restriction digestion

Mini-Prep DNA (colony 2, 3) were digested with BarrBHll to check the insert release.
An expected insert release of 389 bps was see®if% gel (figure 18, lane.6)
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Figure 33. Restriction digestion of pRA73 with BamHiSall; An expected insert release
of 389 bps was observed when pRA72 was cut with Bagdll (Lane 2).

This was followed by Xbal digestion (the Xbal site would bé besause of digestion with
Xbal in the meggrimer and use of pRA32 as the template) of pRA73 col 2 and of control
vector pRA54 (IBD D366A). No cut was observed in Xbal digested col 2 of IBD L368F
D366A as expected whereas an expected linearization db5v@as observed in pRA54

(IBD D366A).
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Figure 34. Restriction digestion of pRA73 with Xbal;Xbal digestion of pRA73 results in
no cut as expected (Lane 2) ( while linearization of the plasmid at 5.3 kb was observed
control vector pRA54 (IBD D366A) (lan@) indicating D366A mutation

Hpal digestion was done to check L368F mutation along with control plasmid pCPGST[75
81]. Hpal digestion of pRA73 results in expected band sizes of 1.7 kb and 3.4 kb (Lane 3),
while linearization of the plasmid at 5.3 kb wasselved in control vector pCGBST IBD
[75-81] (Lane 8)
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Figure 35. Restriction digestion of pRA73 with Hpal Hpal digestion of pRA73 results in
expected band sizes of 1.7 kb and 3.4 kb (Lane 2), while linearization of the plasmid at 5.3
kb was observed ioontrol vector pCRGST IBD [7581] (Lane 7)

Induction of the protein

The midiPrep DNA (col 2) was transformed to BL21 (DE3) pLysS competent cells. After
observing Induction in 3ml LB broth, 5% of pieoculum was added to fresh 125 ml broth
and the culire was allowed to grow till 0.6 OD and induced for 4 hours with 1M IPTG at
28C. 125 ml Induction was checked on gel using an aliquot (figure 10) and the remaining

induced culture was pelleted for further purification of protein.
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