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Chapter 4

4.1 Selection of pDINAs and their properties

selection of an appropriate target gene for gene delivery research 13 an
impottant aspect for the success of gene delivery systems. Atherosclerosis involves a
large number of genes that act at several pathwayvs controlling the uptake and
metabolism of varous lipoprotein fractions either in tissue for storage of liver for
metabolism. As there are many possible targets for selection, the most influential ones
will be the one bearing role in lipid uptake and metabolism, which will correct the
negative balance 1n lipid metabolism thus regulating the plasma lipid profile. Hence,
appropriate selection of a gene 18 required for development of gene delivery system.
Among various genes implicated, APOE was selected for development of formulation

for management of Atherosclerosis.

In order to evaluate the therapeutic potential of gene delivery systems, it is
essential to determine the in vitro expression of the genes after transfecton with the
delivery svstem. This requires either direct estimation of the therapeutic gene
expression in the cells or evaluation of the expression of a repotter gene that can be
easily estimated through a suitable analytical tool. Estmating the expression of
therapeutic gene usually requires more sophisticated tools such as western blotting,
ELIZA and requires use of protein specific antibodies. However, it 15 possible to use
alternative reporter genes expression of which can easily be estimated qualitatively as
well as quantitatively using easily available techniques such as flucrescence
microscopy, confocal laser scanning microscopy and fluorescence activated cell
sorting. wuch reporter genes include several examples such as green fluorescent

protein, vellow fluorescent protein, red fluorescent protein ete.

4.1.7 Rafionale for selection of Apo 3 gene

structural differences in apolipoprotein {Ape) E isoforms impact
cardiovascular, neurological, and infectious diseases (1) (2) (3). Discovered in the
1970z, this 34-kDa, 2%%-aminc-acid protein was 1dentified in triglycende-rich
lipoproteins and induced by cholesterol feeding in animal models and humans (17 (40,
Plasma ApcE (~40-70 pgiml) arises primarily from hepatic synthesis (=75%). The

second most common site of synthesis 12 the brain, Although astrocytes produce a

111



Chapter d: Isolation and Charnacierization of pDNA

A Gene Delivery Approach for Treatment of Atherosclerosis

large propottion of cerebrospinal fluid ApoE (~3-5 pgfml), neurons synthesize ApoE
when stressed. Macrophages and other cell types also synthesize ApoE (3) (6]

Human ApoE exists as three common isoforms, ApoEZ, ApoE3, and ApoE4d.
The three common isoforms are encoded by a gene on chromosome 19 The
differences between the three isoforms are limited to two amino acids at spots 112 and
158 in the amino acid chain where either cysteine or arginine 1s present. These amino
acid differences are important for the protein’s ability to bind to lipids and cell
receptors. Lipoprotein patticles contaning ApoE carry both chelestersl and
tnglycenides ApoE appears to play a vital role in regulating the blood levels of these
fats. Its primary purpose 15 to promote clearance of tnglyceride rich lipoproteins from

the circulation.

Initially, apoE was shown to be involved in lipad transport and cardiovascul ar
disease. It 15 the critical ligand in the plasma clearance of triglycende- and
cholesterol-rich lipoproteins (chylomicron remnants, VLDL, intermediate density
lipoproteins, and a subclass of HDL). After Goldstein and Brown identified the LDL
receptor, Gladstone investigators showed that apoE 13 the major igand {7 (8) (93, Ttis
alzo the ligand for other members of the LDL receptor family, including the LDL.-
receptorrelated protein, which contributes to remnant lipoprotein clearance. ApoE
hinds to heparan sulfate protecglycans (HSPG), which alsoe clear apoE-containing
remnant lipoproteins. Studies of type IIL HLE were pivotal in elucidating the roles of

apoE in remnant lipoprotein metabolism and atherosclerosis (107,

Plasma ApocE levels are determinants of trglyceride-rich lipoprotein
metabolism and explain 20-40% of wanakility 1n triglyceride levels in humans.
Owerexpression and accumulation of apoE appear to cause hypertriglycendemia by
stimulating WLDL tnglycende production and impaiting VLDL lipelysis (110 In
apoE-deficient mouse hepatocytes, WILDL triglyceride secretion is impaired,
suggesting a physiological role for ApoE in VLDL assembly secretion (12). In fact,
hepatic owerexpression of ApoE stimulates VLDL production, increasing YILDL
tnglyeeride sectetion in transgenic tnice and transfected hepatocytes and in
hypertnglyceridemic patients. ApoE inhibits lipolysis i witro, and plasma from
hypertriglyceridemic patients has decreazed lipoprotein lipase cofactor activity for

apoClIl, suggesting that the ApoE:ApoCIl rato in VLDL 1z cntical for VLDL
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lipolysis by lipoprotein lipase. Thus, optimal expression of ApoE 15 crunal for nonmal
metabolism  of triglycende-rich lipoproteins. Too little ApoE impairs plasma
clearance of triglycenderich lipoproteins and their remnants. Too much ApcE
stimulates hepatic WVLDL tnglyceride production and impairs lipolysis, leading to
hypertiglyceridemia ApoE3 15 often regarded as the parent form and 15 assooiated
with normal plasma chelestersl levels and hence 15 selected for delivery in current
reseatch. The ApoE2 and ApoBEd isoforms, on the other hand, are related to lipid
abnormalitties mainly caused by abnormal metabolism  of  triglycende-rich

lipoproteins, primanly WVLDL.

4.1.2 Properties of ApoE pDNA and protein

4.1.2.1 Vector map and pDNA description

pPEMY-npoES

g ne e

cDINA

Description:

Human ApoE3 with 1210bg insert in pCHW.

Jene Synonvim: ADZ2, Apo-E, APCE, Apoclipoprotemn E; apolipoprotein E3Z;
LDL 05, LPG, MGC1571

SDECLES Human

Wector: CIV ampi callin

Eestriction Site: K pnl + Hindll

wtorage: The plasmid can be stored at -70°C for vears.
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4.1.2.2 pCMV /ampicillin plasmid complete sequence

Human ApoE3 cDIA: nuclestide and amincacidic sequence. In green the start codon. In red the stop codon.

H K v L w & 4o L L ¥ T F L 4L &G © o & K W E Q@ A4

1 5 -CCCAATCACAGGCAGGLLGATRLLGGTTC TG TG TGCGT TG TGO TCACATTCC TGGCAGGATGCCAGGCCAAGETGGAGCALGT

v E T E P E P E L R 2 Q@ T E W Q2 5 ¢ o R W E L 4L L & E F W D

91 GOTGGAGACAGAGCCGGAGCCCGAGC TGCGCCAGCAGACCGAGTGGCAGAGCGGCCAGCGCTOGGAAC TGGCACTGGGTCGCTTTTGEGL
¥ ¥ L R W v o T L 3 E o ¥ 2 E E L L 3 5 @ v T 2 E L E & L H D

131 TTACCTGCGCTooe TG AGAC AC TG TC TGAGC MGG TG AGGAGGAGC T TCAGC TCCCAGG TCAC CCAGGAAC TOAGGGUGC TGATGGA
E T B K E L E & Y K 3 E L E E o L T P ¥ &4 E E T R &4 ER L 3 K

271 CGAGACCATGAAGGAGTTGAAGGC CTACARATCG AR TGGAGGAAC AACTGACCCCGG TGO GEAGGAGACGCGGGCACGGCTGTCCLL
E L © 4 & o A B L ¢ 4L DD M E D vV ¢ ¢ R L Vv o ¥ B ¢ E ¥ o 4 H

361 GGAGCTGCAGGCGGCGCAGGCCCGGC TG GUGGACATGGAGGACGTGTGCGGCCGCCTGG TG AGTACCGCGGCGAGGTGCAGHCCLAT
L & o 3 T E E L R ¥ R L 4 5 H L R E L FE E FE L L E I & I I L

451 GCTCOGCCAGAGCACCGAGGAGCTGUCGGGTGCGCCTCGCCTCCCACCTGCGCALGC TGC G TAAGCGGCTCCTCCGUGATGCCGATGACCT
2 K R L & ¥ Y Q2 4 ¢ 4L R E ¢ & E R ¢ L 3 4 I E E R L <o P L W

541 GCAGAAGCGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGGCGCCGAGCGCGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGT
E ¢ ¢ R VvV R &4 4 T V ¢ 3 L 4 ¢ @ P L 0 E R 4 0 4 W ¢ E R L R

631 GGAACAGGGCCGCGTGCGEECCECCACTGTGGGCTCCCTGRCCGGCCAGCCGCTACAGGAGCGGGCCCAGGCCTGEEGCGAGCGGEC TGOS
L B MW E E ¥ ¢ 35 R T R IhD R L Ih E ¥ K E o0 Vv o E ¥V R A K L E E

P21 CECGUGGATGGAGGAGAT GGG C AGC CGGACCCGUGACCGUC TGGACGAGGTGALGGAGC AGGTGEC GGAGGTGCGCGCCALGCTGEAGGL
2 4 o o I R L o 4 E 4L F o0 A R L K 3 W F E P L ¥ E I MM o R @

g11 GCAGGCCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAGAGC TGGTTCGAGCCCC TG TGGLAAGACATGCAGCGCCL

w & ¢ L v E E ¥ o & 4 ¥V o T 3 4L o P VWV P 3 DI N H
901 GTGGGCCGEGCTEoTGEAGLAGGTGCAGGC TGCCGTGGGCACCAGCGUCGCCCCTOTGCCCAGCGACALTC AC‘C GUCGAAGCCTGC

991 AGCCATGCGACCCCACGCCAC G TeC e T T e T O GG AGCC T AGC GGG AGACCC TG TCCCCG O CCAGCCGTCC TCC TGRGE

1081 ToGACCCTAGTTTAATALAGATTCACC ARG TTTCACGC ATC TG TG C TCCCCC TG TGATTTCC TC TAAGCCCCAGCCTCAGTTTCTCT

1171 TTeTGCCCACATAC TGGACC TGCAGGCATGC AGCCCCAGTC-37

Molecular weight: 374330.20 Da
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4.1.2.3 Apo B3 amine acid sequence

APOEZ amine acid sequence transl ated from the above gene i3 shown below.

MEVL WAALLVTFLAGCQAKVEQAVETEPETP
ELEQQTEWQSGQRWELALGRFWDYLRWYQ
TLESEQVQOEELLSSQVITQELRAL MDE TMEEL
KAYESELEEQLTPVAEETRARLSEKEEL QAAQ
ARLGADMEDVCGRLYVQYRGEVQAMLGQST
EELRVRELASHLRELRERLLRDADDLGQERLA
VYQAGAREGAERGLSAIRERLGPLVEQGRYV
RAATVGSLAGQPLOQERAOQAWGERLRARME
EMGSRTRDRLDEVEEQVAEVRAKLEEQAQ
QIRLQAEAFQARLESWFEPLVEDMOQR QW A
GLVEKVQAAVGTSAAPVPSDNIH

4.1. 2.4 Cloning sites/restriction digesiion sites
Cloning and restriction digestion sites of the selected wector are shown

provided as supplementary material (at end of this thesis)

4.1.3 Rationalz for selection of eGFP gene

Among these reporter genes, green flucrescent protein has been emploved
most commeonly due to thewr wide spread established use and ease of avalabality.
Hence, in context of development of gene delivery systems, green fluorescent proteins
have become essential tocls in order to evaluate the intracellular delivery and
expression of genes through easy fluorescence detection systems. Similar to the
therapeutic pDIA | the pDIA for GEP can be used to develop lipoplex systems which
can be used for in witro cell line studies in order to evaluate the transfection potential
of ipoplex based gene delivery system. Genes for green flucrescent protein are easily
availlable at cost effective rates. Among the vartants of Green flucrescent proteins,
eiaFP gene gives more robust expression of green fluorescence and as the name

suggests the enhanced fluorescence activity allows sensitive detection of the gene.

4.1.4 Praperties af eGFP gene
peDMAS-EGEP was a gift from Doug Golenbock (Addgene plasmid # 120310

Properties of eGFP plasmid are discussed in coming sections.
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4.1.4.1 Vector map and pDNA description

. TT_pacmiods
Himibl 538
TS DT ¢ go
pimEr EamH| (207
EcoRl (B35
EcoRV {8501
Mol [565)
Xhaol (BT1)
EGFP_H_primer
66 (ECFP

B

pcCNAI-EGFP
E160 b

Shul (27
xmal |Z804)
Smal |Z80E)
Marl (75453
Mail (3075

cDNA Description: ORF clone of enhanced green fluorescent protein
Gene Synonym: Enhanced GFP, eGFF

Vector: pcDHAS

Restriction Site: Hhol +Xbal

Shipping_carrier: peDIA 2 transformed B Coli in agar slab.

~Ntorage: Plasmid stored at bel ow -20°%C for long tenm storage.

4.1.4.2 pCONAIEGFP plusmid complete sequence

GACGGATCOGOAGATCTCCCGATCCCCTATGE TCGACTCTCAGTACAATCTEGCTCTGATGC
COCATAGTTAAGCCAGTATCTGCTCCCTGOTTG TG TGTTGGAGG TCGUTGAGT AGTGOGCG
AHECALAMATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATG AAGAATCTGCTT
AGGGTTAGGCGTTTTGOGCTGOTTCGOG ATGTACG GG CCAGATAT ACGOGTTOACATTGAT
TATTGACTAGTTATTAATAGTAATCAATTACGOGGTCATTAGTTCATAGCCCATATATGGA
GTTCCGCGTTACAT AACTTACGGTAAATGGCCCGCCTGGCTGACCOOCCAACGACCCCOGT
CCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGAC
GTCAATGOGTGGACTATTTACGO TAAACTGCCCACTTGGCAGTACATCAAGTGTATCATAT
GrCAAGTACGCCCCCTATTGACGTCAATGACGG TAAATGGCCCGCCTGGCATTATGCCCA
GTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATT
ACCATGETGATGCGGTTTTGGCAGTACATCAATGGGUGTGGATAGCGGTTTGACTC ACGS
GEATTTCCAAGTCTCCACCCCATTGACGTC AATGGGAGTTTGTTTTG GCACC AL AATCAADT
GoGACTTTCCAAAATOTCOTAACAACTCCGCCCCATTGACGCAAATOOGCOGTAGGCGTG
TACGGTGOGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACT
GECTTATCOAAATTAATACGACTCACTAT AGGGAGACCCAAGCTTOGTACCGAGCTCGGA
TCCACTAGTAACGGCCOCCAGTOTGCTGGAATTCTGCAGATATCCATCACACTGGCGGCOT
GCTCCAGATOGTRAGCAAGGGCGAGOAGCTOTTCACCOGGGGTGGTOCCCATCCTGGTCG A
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GCTGEACGOCGACGTAAACGGCCACAAGTTCAGCGTGTCCGOCGAGGGCGAGGGCGATG

CCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCT

GOCCCACCCTCOGTGACCACCCTCACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCA
CATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCOAAGGCTACGTCCAGG AGCGCAC
CATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGOCGA
CACCCTGGTOAACCGUATCGAGCTGAAGGGCATCGACTT CAAGGAGGACGGCAACATCCT
GOGECACAAGCTOGAGTACAACTACAACAGCCACALMCGTCTATATCATGGCCOACAAGCA
GAAGAACGECATCAAGOTG AACTTCAAGATCCGCCACAACATCRAGGACGGCAGCGTGC

AGCTOGCCOACCACTACCAGCAGAACACCCCCATCGGCGACGOCCCCGTGCTGOTGCOCCG
ACAACCACTACCTGAGCACCCAGTCCGCCCTOAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG GG ATCACTCTCGGCATG GACGAGCTGT

ACAAGTAATOCTAGAGGGCCCTATTCTATAGTGTCACCTAAATGCTAGAGCTCGCTGATCAG
CCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG

ACCCTEGAAGGTGCCACTCCCACTGTCCTTTCC TAATAAAATG AGGAAATTGCATCGCATT
GTCTGAGTAGGTGTCATTCTATTCTGGGGOGGTOOGG TGO CAGGACAGC AAGGOGGAGG
ATTGGGAAGACAATAGCAGGCATGCTGOGGATGCGGTGGGCTCTATGGCTTCTGAGGCGG
SAAGASCCAGCTGGOGCTCTAGGEOOTATCCCCACGCGCCCTOTAGCGGOGCATTAAGCG
COGCGOOTOTEETOGTTACGCGCAGCOTGACCGCTACACTTGCCAGCGCCCT AGCGCCCG

CTCCTTTCGOTTTCTTCCCTTCC TTTCTCGCCACGTTCGCCGGCTTTCCCCG TOAAGCTCTAA
ATCGGGGUATCOCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCOC AL A AL ACT
TEATTAGGOTOATGGTTCACGTAG TGO CCATCGCCCTGATAGACGGTTTTTCGCCCTTTG
ACGTTOGAGTCCACGTTCTTTAATAGTOGACTCTTGTTCC AAACTGG AACAACACTCAACT
CTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGGGGATTTCGGCCTATTGOTTAA L A
AATGAGUTGATTTAAC A AAMATTTAACGUGAATTAATTCTGTGGAATGTGTGTCAGTT AGG
GTGTGGAAAGTCCCCAGGCTCCCCAGGCAGGCAGAAGTATGCAALAGCATGCATCTCAATT
AGTCAGUAACCAGGTOTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGALGTATGCAAAGT

ATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCT AN
CTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGC TG ACTAAT TTTTTTTATTTATGCAGAG
GrCOAGGCCGCCTCTECCTCTEAGCTATTCCAGAAGTAGTG AGGAGGCTTTTTTGG AGGCC
TAGGCTTTTGC AAAAAGCTCCCOGGAGCTTGTATATCCATTTTCGGATCTGATC AAG AT AC
AEGATGAGEATCOTTTCGCATGATTOAACAAGATGGATTGCACGCAGGTTCTCCGGCOCGC
TTGGGTEGAGAGGCTATTCGGCTATGACTGGGCACAACAGACASTCGGCTGCTCTGATGC
COCCOTGTTCCGGCTGTCAGCGCAGGGGCGUCCGETTCTTTTTO TCAAGACCGACCTSGTCC
GOTGCCCTOAATGAACTOCAGGACGAGOCAGCGCGGCTATCGTGGCTGGCCACTACGGGT
GTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTG AAGCEG G AAGOGACTEGCTOCTATTGG
GrGAAGTGCCOGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCOCGAG AAAGTATCCAT
CATGGCTGATGCAATGCGGCGGCTGCATACGUTTGATCCGGCTACCTGCCCATTCG ACCAC
CAAGCGAAACATCGCATCGAGCGAGCACGTACTCOGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGUCAGCCGAACTGTTCGCC AGGCTC AAG
GrGCGCATGCCCGRACGGCGAGOGATCTCGTCGTRACCCATGGCOATGCCTGCTTGCCG AAT
ATCATEETOOAALATGGCCGCTTTTC TG GATTCATCGACTGTOGCCGGCTGRETGTGGC GG
ACCGCTATCAGGACATAGCETTOGCTACCCGTOATATTGCTGAAGAGCTTGGCOGCGAAT
GOGoTEACCGOTTCCTCGTGOTTTACGGTATCGCCOCTCCCGATTCGCAGCGCATCGCCTT
CTATCGCOCTTCTTGACGAGTTCTTC TG AGCG GG ACTCTGGOGTTCG AAATG ACCG ACT A A
COACGOOCAACCTOCCATCACGAGATTTCGATTCCACCGCOGCCTTCTATG AAAGGTTG G
CTTCGOGAATCOTTTTCCGGGACGCCGORCTOGATGATCCTCCAGCICOGGGATCTCATGCTG
GAGTTCTTCGCOCCACCCCAACTTGTTTATTGCAGCTTATAATGOTTACAAATAAAGCAATA
GrATCACAAATTTOCACAAATAMAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAS

ACTCATCAATGTATCTTATCATGTCTGT ATACCGTCGACCTCTAGCTAGAGCTTGGCGTAL
TCATGGTCATAGCTGTTTCCTG TG TGAAATTGTTATCCGCTCACAATTCCACACAACATAC

GAGCCGGAAGCATAAAGTGTAAAGCCTGG GG TG CCTAATGAGTGAGCTAACTCACATTAS
TTGCGTTGCGCTCACTGCCCGCTTTCCAGTOG GG ALAACCTOTCOTGCCAGCTGCATTAATG
AATCOGUCAACGCOCOGEC0AGAGGCOGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTC
ACTEACTCGCTGCGCTCOGGTCOTTCGGC TG OGO AGCOG TATCAGCTCACTC AAAGGCG
GTAATACGGTTATCCACAGAATCAGEGOATAACGCAGGAAAGAACATGTGAGCAASAGG
CCAGCAAMAGRCCAGGAACCGTAAASAGGCOGCGTTGCTOGOGTTTITTCCATAGGCTCOG
CoCCCCTGACGAGUATCACAAAAATOGACGCTCAAGTCAGAGG TGO AAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCG AC
CCTGCCGCTTACCGGATACC TG TCCGCCTTTCTCCCTTC GG GAAGCGTEGGCGCTTTCTC AAT
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GCTCACGCTGTAGGTATCTCAGTTCGG TG TAGGTCGT TCGCTCCAAGCTGGGCTGTGTGC A
CoHAACCCCCOGTTCAGCCCGACCGU TGO GCCTTATCCGG TAACTATCGTCTTGAGTCC AT
CCOGTAAGACACGACTTATCGCCACTGGCAGCAGCCAC TG TAACAGGATTAGCAGAGCG
AGGTATETAGGCEOTGCTACAGAGTTCTTGAAGTEGTOOCCTAACTACGGCTACACTAGA
AEGACAGTATTTGETATCTGCGCTCTGC TG AAGCCAGTTACCTTCGG ALAAATAGTTGGT
AGCTCTTGATCOGGCAAACAAACCACCGOTGGTAGCGGTGGTTTTTTTOTTTGC AAGT AGT
AGATTACGCGCAGAAMAAASAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTG
ACGCTCAGTOGAACGAAAACTCACGTT AAGGGATTITGOTCATGAGATTATC A AL MGG A
TCTTCACCTAGATCCTTTTAAATT AAAAATGAAGTT TTAAATCAATCTAAAGTATATATGA
GTAAACTTGOTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGT
CTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTOT AGAT AACTACGATACGGGAGG
GCTTACCATCTGGCCCCAGTGCTGCAATGATACCGOGAGACCCACGCTCACCGGCTCCAG
ATTTATCAGCAATAAACCAGOCAGCCGGAAGGGUCGAGCGCAGAAGTGGTCCTGCAACTT
TATCCGOCTCCATCCAGTCTATTAATTGTTGCCG GG AAGCTAGAGTAAGTAGTTCGCCAGT
TAATAGTTTGCOCAACGTTGTTGCCATTOCTACAGGCATCOGTGGTGTCACGCTCGTCGTTT
GoOTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGUGAGTTACATGATCCCCCATGT
TGTGC ALAAAAGCGGTTAGCTCCTTCGETCCTCCGATCOGTTGTCAGAAGTAAGTTGGCCGE
AGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTA
AGATGCTTTTCTG TG ACTGG TOAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGO
GACCGAGTTGCTOTTGCCCGGOOTC AATAC GO GATAATACCGOGOCACATAGC AGAACTT
TaAAAAGTGUTCATCAT TG AAAACGTTCTTCOGGECOAAALACTOTCAAGGATCTTACCGCT
GTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACT
TTCACCAGCGTTTCTGOO TG AGCAA A AMCAGRGALAGGCAMAMATGOCGC AL AMMAGGGAAT
AAGGGCGACACGE AAATGTTGAATACTCATACTCTTCCTTTTTC AATATTATTG ALAGCATT
TATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAA LM ATAAACAMS
TAGGGGTTCOGCGCACATTTCCCCGAAAAGTGCCACCTGACGTC

cDIMA sequence of the e GFP pDMA obtained from AddGene 15 shown below

ACGCTECOCOTAACCACCACACCCGCCGCOCTTAATGOGCCGCTACAGGGRGCGT GG G0 A
TACCCOCTAGAGCCCCAGCTGATTCTTTCCGCCTC AGAAGCCATAGAGCCCACCOCATCCO
CAGCATGCCTGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCOT
AGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGG AAAGG
ACAGTGGGAGTGGCACCTTCCAGGGTCAAGG AAGGCACGOGGOAGIOOCAAACAACAGS
TGGCTOGCAACTAGAAGGCACAGTCGAGGOTGATCAGCGAGCTCTAGCATTTAGGTGAC A
CTATAGAATAGGECCCTCTAGATTACTTGTACAGCTCGTCCATGCCGAGAGTGATCCCOGE
GOCGGTCACGAACTCCAGCAGG ACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTC AGS
GrGGACTGGGTOCTCAGGTAGTGGTTGTCOGGCAGCAGCACGGGGCCGTCGCCGATG GGG
GTGTTCTGCT GG TAGTGGTOGGCGAGCTGCACGOTGCCGTOCTCRATGTTGTGGCGGATCT
TGAAGTTCACCTTGATGCCG TTCTTCTGCTTG TCGGCCATGATATAGACGTTGTGGCTGTTG
TAGTTGTACTCCAGCTTGTOGCCCCAGGATGTTGCCOTCCTCCTTGAAGTCGATGCCCTTC A
GCTCGATGCGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGCGCGGGTCTTGTAGTT
GCCGTCGTCCTTG ALGAAGATGGTGCGCTCCTGG ACGTAGCCTTCGGGCATGGOGGACTT
GAAGAAGTCOTGCTOCTTCATG TGO TCGG GO TAGCGGCTRAAGCACTGCACGOCGTA

4.1.4.3 eGFFP amine acid sequence

Fluorescent Green Protein amine acid sequence translated from the above gene is

shown below:

MECGHDFFESA MPEGYVOQERT IFFEDDGNYE TEAEVEFEGD TLVHEIELEG
IDFEEDGHIL GHELEYHY NS HNV YIMADE Q ENGIEVINFEI EHNIEDGSVO
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LADHY QONTP IGDGPVLLPD NHYLSTQSAL SKDPNEERDH MVLLEFWVTASL
GITLGMDELY E*

4.2 Transformation of pDINA

Transtormation iz the process in which exogenous DINA 15 introduced into the
cell. The purpose of transformation of bactenia with foreign plasmid 15 to use that
kacterial cell for storage and amplification of plasmid DINA in order to produce large

quantities of it.

4.2.1 Transformation af campetent E. coli using magnesinim chipride

Transformation of plasmid DNA of interest into B cofi using the calcium
chlonidefmagnesium chlonide - heat shock method 13 abasic, simple, rapid and widely
used technique As Hscherickia cali or Beali cells are actively growing bactenal
cells, they are comnmonly used for transformation procedures. Bacterial cell membrane
15 composed of phospholipid bilayer in which the hydrophilic and electronegative
head groups are at the outside of the membrane. Since plasmid DINA 15 negatively
charged and hydrophilic, it cannot pass through a bactenial cell membrane nonmally.
Therefore, the bacteria must be made competent in order to take up the plasmid
Ilagnesium chlotide salt solution solves this problem by neutralizing negative charges
threugh interaction of positively charged calcium ions with negatively charged
prhosphates and by creating small holes in bacterial cell membrane Then the plasmid
DHMA can be forced into the cell by incubating 1t with competent bacterial cells stored
in calcium chlende solution and given a heat shock by suddenly rising the
temperature. The sudden increase in temperature could push a plasmidinte a bactenal
cell and the cells are then plated out on antibiotic containing media for which they

have resistant gene.

4.2.1.1 Material
Buactericd Simgin: Becherichia Coli strain (E Coli DH 5 @)

Vectars for ansformation: pClV /I Amp vector and eGFP pcDIAS wector (Profiles
chown in Tahled.1)
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Table 4.1 Profile of plasmid DINA used in the study

MHame plasmid AFPCES e FEF

Obtain from cell B eali B coli

strain of E coli DHoo DHw

Vector pCMV wector pEDN‘E‘B_.

cytom egal oviris

%ize of vector 5954 bp 2446 bp

Nize of eDNA 1210 bp 700 by

sequence

Selection marker J‘i}mpmﬂlm Meomycin resistance
resistance gene gene

Chamicals: Luria broth and agar were purchased from Himedia, Mumbai,

Medic: 2% wiv of stenile Luna veg Broth (LB 1n water for initial growth of culture.
=tenile Lunia broth agar plates (2% wiv LE and 2% wiv Agar in water).

stenle Luna broth agar plates (2% wiv LB and 2% wiv Agar in water) with
appropiate antibdotic (Ampicillin- 100 pg fml).

Instruments and special eguipments: Centrifuge, Water bath, Laminar Air Flow,
Shalcer, Incubator.

Buffer solutians:

Transformation Buffer (freshly prepared & Codi tranzform ati on buffer). Eecipe for 5
mL butferis shown in Tahle 4.2,

Tahled.2 Recipe for the transformation buffer

Ingredient {Juantity for Sml
PEG 2000 o

10% WY '
;1;1;{5@12 S0mhg 3 1501
DELSO 5% W 0. 25ml

LE g.8

Eequired quantity of 1M MgClz was prepared. Specified quantity of PEGE000 was
added to that and the mizture was then autoclave. After autoclaving required am ount

of previously filter stenlized DIE0 and autoclaved LE were added to prepare buffer.
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4.2.1.2 Meithod
4.2.1.2 a) Preparation of com petent call

a.

2oml culture of DHSe was allowed to grow over night in 2% wiv of stenile
Luria veg Broth

200400 wl of that culture was taken and inoculated in another 10 ml of sterile
Lunia veg Broth media Culture was allowed to grow in shaker incubator at
37°C until OD reaches 0.4-0.5.

Meanwhile autoclaved eppendort was label and kept in 1ce for pre-cooling.
After reaching the specified OD culture was centrifuged at 3000 rpm, 4°C for
10 min to settle down the cells in the pre-cooled round bottom tubes.

The cell pellet was re-suspended in 1/10® velume of transformation buffer to
make them competent (Ifinitial volume was 10ml, 100 wl buffer was used).
Thesze competent cells were stored 1n 20% of glycersl 1n previcusly cooled

eppendort tubes at -70°C.

4.2.1.2 b) Transformation of competent cell (Heat shock method)

a.

In two eppendorf tubes, 100 Wl of competent cells were taken and to one
eppendorf tube 100 ng of specified plasmid DINA was added. One tube 1s
negative control without plasmid and other serves as positive control with
plasmid

Both the tubes were kept on 1ce for 20min.

After 20 min, tubes were kept at 42°C for 90 sec 1n water bath.

After this sudden heat shock cells were kept on 1ce for 2min.

To these tubes 300 of sterile LB was added indiwidually.

Cellz in the tubes were kept in shaker incubator with mild sthmng conditions
at 3772 for 45 min and then centrfuged at 5000 rpm, at 4°C for 2 min.
supernatant was removed after centnfugation 100 Wl and of stenle LB was
added to it for re-suspension of cells

Cells were poured and spread over on agar plates in presence and in absence
of antihiotic.

Cells were allowed to grow on plates over night at 27 *Cin incubator.

4.2.1.2 ¢} Stoerage of bacterial cells transformed with plasmid

121



Chapter d: Isolation and Charnecierization of pDNA
A Gene Delivery Approack for Treatment of Atherosclerosis

a A single colony of plasmid transfected cell s was selected from the antibiotic
containing agar plate. The cells were allowed to grow in sterile Luria veg
Broth contaning ampacillin {100 pg fml of culture) as an antbiotic over night
at 37 °C in shaker incubater {200 rpm).

& Plasmid transfected ell s were stored in 20 % of glycersl at -70%C.

£.2.1.3 Resuli & Discussion

The transformation of both the plasmids into prepared competent cells was
confirmed by the growth of the competent cells on agar plates with and without
antibiotic to which the plasmid DINA 15 resistant, which acts as positive and negative
control. During transformation of each plasmid, 4 agar plates were streaked (Figure
4.1) and observations are noted in Tabhled.3.

F_)|

—

nrl-pR

Cunil-ul 1 Cunlrul 2 Experimenlal Lube 1 Experimenla’ Lia 2

HoampF plosrrce 24424 Moo avp® o comida odded avp® acorves added  ampF vcorees added
I /._,_#‘_--_“ﬂ-\._,ﬁ_\ f_,_.._a-f._—-m_\\\ . f,.-_‘“-_'_-“a_\\\ ff_.a-f—_*a_\
3 A o A ' A .

' 4 k-“'. 5 4 \'\".

| } [ 4 [ /

X SN A 7N 4
e e “hae e g e g e
A mpicil’in Al illin Hu ginpicillin Bnpici'lio

inyrowl prwdivng it yrwse Lol am ingrww Hemecium n i lhimzlivm

Figure 4.1 Schematic diagr am representing the streaked agar plates with
different £ Caoli

T ahle 4.3 Hesults ohserved during transformation of plasmid DNA (APOE3 &
EGFP) on agar plate

Agar Plate Observation Inference
+ Control: Prepared competent High cell growth Competent cells were
cells were allowed to grow on was chserved intact and able to grow on
agar plate in absence of antibiotic. | throughout the agar plate.

plate.

— Control: Prepared competent Mo Cell growth was | Competent cells were
cells were allowed to grow on observed sensitive to the antibiotic
agar plate in presence of throughout the uzed and not able to
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antibiotic,

plate.

SUrVIVE.

+ Control Test Flate: Flasmid
Transformati on Flate: Competent
cells were transformed with
APOES & EGEP plasmids and
allowed to grow on agar plate in

absence of antibi otic indivi dually.

High cell growth
was observed
throughout the plate
butneo discrete
coloni es were
ohserved

After transformati on cells
were intact and able to
grow on agar plate.
Transtormed az well as
non-transformed cells
were able to grow and
hence no separate colonies
were found

— Control Test Plate: Plasmid
Transformation Flate: Competent
cells were transformed with
APOEZ & EGFP plasmids and
allowed to grow on agar plate in
presence of antibiotic
individually.

separate colonies of
cells were observed
throughout the
plate.

Transformed cells
acquiring plasmid DIA
with antibd ofic resistance
were able to grow. This
confirm s successfil
transformation of required

plasmid DA into

bacterial cells.

The prepared competent cells were found to grow on agar plate without Ampicilling
however, on Amp containing plates, no cell growth was observed indicating complete
suppression of cells by Ampicillin, When transformed cells (1.e competent cells
treated with plasmid contaiming Antibiotic resistance matker base pars) were allowed
to grow on Ampicillin containing plates, the actually transformed cells were found to
grow because of the Amp resistance acquired by the cells. These transformed cells
were developed as small colonies and were further sub-cultured and used or cell

multiplication and DA 1solation.

4.2.2. Isolation and purification of plasmid DNA

Plasmids are selfreplicating extra-chrotnosomal DINA molecules found in
virtually all bacterial species. Most prokaryotic plasmids are deuble stranded circular
DIMNA molecules; however, linear plasmids have been identified in both gram-positive
and gram-negative bacteria. The size of plasmids vanes widely, from several lkalo-
bases to hundreds of kilo-bases. Plasmid replication may be synchronized with the
bactenial cell cycle, resulting 1n alow number of plasmid meolecules per bactenal cell,
of independent of the host cell cycle, allowing for the proliferation of hundreds of

plasmid copies per cell. Plasmids carty genes that specify a wide vanety of functions.
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DHSe 15 the most commonly used Eeafi stran for routine cloning applications
because its high transformati on efficiency that leads to amplification of plasmid DINA
which can be then isolated and purified for therapeutic use. All plasmid vectors
contain three commeon features: a replicator, a selectable marker, and a cloning site.
The replicator 13 a stretch of DINA that contains the site at which DA replication
begins (the origin of replication or o), and that alse includes genes encoding
whatever plasmid-encoded EMNAs and proteins are necessary for replication. The
selectable marker, necessary for following and maintaining the presence of the
plasmidin cellz 1z usnally deminant andi1s usually a gene encoding resistance to some
antibiotic. The cloning site 15 a restriction endonuclease cleavage site into which
foreign DA can be inserted without interfering with the plasmid’ s ability to replicate

ot to confer the selectable phenotype on its host.

The alkaline lysis method for MaxiPrep® kit (Qlagen, Germany) was used for
plaswid DANA isolation. Allkaline lyais is probably the most generally useful plasmid
preparation procedure. It is fairly rapid, very reliable, and vields crude DA that can
ke further punified Plasmid-bearing E. coli cells are lysed with lysozyme. The lysate
15 treate d with NaOHSSDS solution and potassium acetate then centrifuged to separate
plasmid DA from proteins and chromosomal DA The supernatant is treated with
tsopropancl to precipitate plasmid DA

QLAGEN Plasmid Purification Eits are based on the remarkable selectivity of
patented QIAGEIN resin, all owing purification of ultrapure superceiled plasmid DINA
with high vields, QIAGEIN plasmid punfication protocels are based on a modified
alkaline lysis procedure (Figure 4.2, followed by hinding of plasmid DINA to
QIAGEN resin under appropriate low-salt and pH conditions (Figure 4.3) ENA,
proteins, dyes, and low-molecular—weight impunties are removed by a medium-salt
wash. Plasmid DIMA 15 eluted in a high-salt buffer and then concentrated and desalted

by tzopropancl precipitation.
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Alkaline Lysis Procedure

C-nhhﬂﬂf:ﬂ% \h'mn

Supsraokant E—ag KOG precipitate
conbaining cartaining
ploimid DNA —= genomic DNA
+ proleing —s
_...-F"
Filtrote
[ Pioemd Db v
@Eﬁmﬂnmﬂ phoemid DA
Dirda

Figure 4.2 Flow chart representing the alkaline lysis and isolation m ethod
of (Jiagen kit.

Qiagen Resin

ot

CH:CH: Yo H,CH, g
O-CHLCHy N_} _}D—CH SCH.

CHy

If‘”:—‘:"':l CH4CH; I.agaﬁl
o

Chermical struchere
DEAE [diethylomincethanol| of DA

Figure 4.3 Chemical structures of the {Jiagen anion exchange resin and DNA
showing their respective binding sites
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4. 2.2 1 Maierial
Chemic als

Wlaz plasmid izolation and punification lut, EDTA, Ethidium bromide, EMNAs &
solutton, Ampicillin, Bromophenol blue, Agarose gel M, LE

Instruments

BOD Incubator with shaker (ThermoScientific, India), Gel electrophoresis (Genel,
India), Gel Doc (Bio Eed, TSA), Laminar ar flow umt {Swastka Pwt Ltd,
Ahmedabad), Centrifuge (Eemi centrifuge, India)

Buffer solutions

Buffer compositions are given per liter of solution. Do not antoclave MOPS- or
isopropanol contaning buffers; sterilize by filtrati on instead.

Buffer calculations are based on Tns base adjusted to pH with HCl (Tris Cl. If using
Trizs-HCl reagent, the quantities used should be recalculated.

o Pl: Dissolwve 606 g Tris base, 372 g MazEDTA -2H20 1n 800 ml distilled
water. Adust the pH to 8.0 with HCl Adjust the volume to 1 liter with
distilled water. Add 100 mg EIMase A per liter of 1.

o P2 Dissolve 8.0 g NaOH pellets in 950 ml distilled water, 50 ml 20% D3
(wiv) solution. The final wolume should be 1 liter,

o P3: Dissolve 2945 g potassium acetate 1in 200 ml distilled water. Adjust the
pH to 2.5 with glacial acetic acid (~110 ml). Adjust the volume to 1 liter with
distilled water.

o OBT: Dissolve 43 8% g Wal, 1046 g WMOPS (free actd) in 200 ml distilled
water. Adjust the pH to 7.0 with HaCH. Add 150 ml pure 1sopropanoel and 15
ml 10% Triton 3-100 selution (viv). & dust the volume to 1 liter with distilled
water.

o OO Dissolve 5544 g MaCl and 1046 g MOPS (free acid) in 800 ml distilled
water. Adjust the pH to 7.0 wath NaOH. Add 150 ml pure isopropancl. Adust
the volume to 1 liter with distilled water.

o OF: Dissolve 7305 g NaCl and 6 06 g Tris base 1in 800 ml distilled water and
adjust the pH to 8.2 wiath HClL Add 130 ml pure isopropanol. Adust the

volume to 1 liter with distilled water.
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Tris-HC1 (1 M): Dizselwel21.1 g of Trs base in 800 ml of water. A djusted
pH to 8.0 by adding 42 ml of concentrated Hydrochlonic acid. & djst final pH
and make up the volume with water to 1 liter and sterilize by autoclaving.
EDTA 0S5 M(pH38.0): Dissolve 1861 g of disodium EDTA . 2H20 1n 800 ml
of water with vigorous stirring on a magnetic stirrer, adjust pH to 3.0 with
sodium hydroxide and make up the volume with water to 1 liter and sterilize
by autoclaving.

10X Tris EDTA (TE): 100 mI of Tris-Cl (pH 8.0) and 10 m2d EDTA (pH
2.0% 1n water was prepared and the sclution was sterilized by autoclaving and
stored at room temperature.

50 X Tris-Acetate EDTA buffer {TAE): Dissolve 242 g of Tz base 1n 500
ml of autoclaved water and mix with 100 ml of 0.5 WM EDTA (pH 8.0) and
371 ml of glacial acetic acid Make up the volume tol liter with autoclaved
water and store at 4° C

Ethidium Bromide: Dissolve 10 mg of Ethidium Bromide in 1 ml of sterile
water. Cower the solution in eppendorf tube by aluminum feil and store in cool
and dark place.

el Loading Dive (Bromophenol Blue): The gel loading dye is prepared by
preparng 025 % wiv solution of Bromophenol Blue in 30% wiv glycerol in
water.

10 mM Tris (pH 3.0): 1ml of 1 I Tris butfer was diluted to 100 ml with
sterile water with pH maintained to 8.0,

70 % Ethanol: Absclute ethanol diluted to 7 (P4 wiv by water,

2% wiv of stenle Luna wveg Broth (LB) in water with appropriate antibiohic
(Ampicillin- 100 pgfml).

Culture

E. Coli culture

4.2.2.2 Method
1. E.coli DHOw cells were previously transformed with plasmid of interest and a

single colony of those cells from afreshly streaked agar plate was selected.
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. That colony was used to inoculate the starter culture of 5 ml LE medium containing

the 100 megiml ampicillin ag an antibdotic. The culture was incubated for approz. &

hr at 37°C with vigorous shaking (approz. 200 rpm ) 1n shaker incubater.

100wl of starter culture was used to tnoculate 100ml of LB containing the same

antibiotic as starter culture and all owed to grow at 3772 for 12-16 hr with vigorous
shaking {approz. 200 rpm) in shaker incubator. (For optimum growth and cell
density of approzimately 3-4 = 107 cells per milliliter a flask with a volume at least

4-5 times the volume of culture was used).

. The bacterial cells from this culture were harvested by centrifugation at 6000 x g

for 15 tmin at 4°C.

. The bacterial cell pellet was then re-suspended using the 10 ml of Buffer F1 in

which EM&se & was previously added The bacterial cells were re-suspended
properly in sealed tube by vortexing or pipetting up and down until no cell clumps

i1 the culture remain.

. Then in the same suspension 10 ml of Buffer P2 was added and mixzed thoroughly

by wigoerously inverting the sealed tube 4—6 times, and incubated at rootmn

temperature (15-25%C% For 5 min.

. Teothis 10 ml of chilled Buffer P2 was added, mized tmmediately and thoroughly

by vigorously inverting the tubes 4—6 times, and incubated on 1ce for 20 min.

. The suspension was centrifuged at 20000 x g for 20min at 4°C and supernatant

contaning plasmid DA promptly was collected.

. The supernatant was again centrifuged at 20000 z g for 15 min at 4°C and

collected.

DIAGEN-tip 200 was equilibrated by applying 10 ml of QBT buffer, and the
column was alowed to empty by gravity flow.

The supernatant from step @ was applied to the QIAGEN-tip and was allowed to
eniter the resin by gravity flow promptly.

The QLAGEMN-tip column was then washed with 30 ml of QC buffer twice to
refnove contamin ants.

The plasmid DNA of our interest was collected in 15 ml of Buffer QF. Collect the

elute in a 12 ml or 50 ml tube.
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14, DHA was then precipitated by adding 105 ml (0.7 volumes) room-temperature
1zopropanol to the eluted DA Tt was mixzed and centrifuged immediately at
215,000 z g for 30 mun at 4°C. The supernatant was carefully decanted.

15, Obtained DA pellet was washed with 5 ml of room temperature 70% ethanol, and
centrifuged at 215000 % g for 10 min. The supernatant was carefully decanted
without disturbing the pellet.

16, The pellet was allowed to air-dry for 5—10min, and the DINA was redissclved in a
suttable volume of buffer (e g, TE buffer, pH 5.0, or 10 mM Triz-Cl, pH 8.5
Punfied pDINA was stored in aliquots at -20°C until further use.

4.2.2.3 Result & Discussion
The plasmid DIMNA was 1sclated from the working culture of the E. Coli

transfortned strains using the alkaline lysiz method At each step of izclation
procedure, samples were collected and used for gel electrophoresis to track the
process outcome 1e removal of protein impurities, stBIA etc. according to the
manufacturer’ s protocel. The purity of the plasmid was ascertained by agarcse gel
assay and UV spectrophotometry for absotbance detection at 260 and 280 nm. The
ratio of absorbance between 1.5-2.0 at 260 nm and 280 nm indicated pure plasmid
devoid of protein and EINA The concentration of plasmid 1z determined by
absorbance at 260 nm by comparing with the standard calibration curve or by the

equation:

1 ODzen = 50 pg of plasmid DINAMm]

Diufferent culture conditions ie culture wolume, culture wessel wolume,
inoculum  size, antihiotic concentration and agitation speed were evaluated for
preliminary optimization of the transformation and isolation process. The results in
terms of pDIMA recovery are shown in T ahle 4.4

Tahle 4.4 Effect of wvarious culture param eters on the plasmid recovery

Volume of Flask In Ampicillin Hotaion oD
oculum :
culture volum e (m) concentration speed (@600

{mL) {mL) (100 pgimlL) {rpm) nmj
100 250 1 100 150 )
100 2350 1 100 200 23
100 250 2 100 200 26
100 500 1 100 2010 5.2
200 1000 2 200 200 4.9
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From preliminary observations, some general conclusions can be drawn such
as increasing in flask rotation speed led to increase in OD indicating higher plasmid
Increase in the flask volume from 250 mL to 500 mL for a fixed volume of culture
{100 mL) led to increased APOES pDMNA content. However, further increase in the
flask to a 1000 mL doesn’t provide additional advantage and rather, reduced the
plasmid content. Based on the aforesaid screening 100 mL culture volume in a 5 times
flask wolume (200 mL) with 1 mL inoeculum size at 200 rpm was chosen for
subsequent 1solation of plasmid Process parameters optimized for APOES pDNA

transformation and 1solation were used for e GFP peD A 1zolation as well.

4.3 Plasmid Digestion

Plasmid digestion studies are helpful in determiming the identity of the 1solated
pDIA . Tzolated plasmid DMNA can be exposed to different restriction digestion
enzymes and then can be loaded on the agarose gel against the DINA molecul ar weight
matker. The molecular weight of the 1sclated pDNA can be confirmed by comparing

the distanced traveled by pDINA with the corresponding molecular weight matler.

4.3.1 Materials
1. APCEZS and eGFF purified pDIA

2. Molecular Markers {1kb DA molecul ar weight marker, Himedia, India)

3. Eestnction enzyme, Hindll and Epnl for APOES and HindII for eGEFP
Fermmentas, TTSA)

4. Eestriction Endonucleazse Buffer. (Hindll buffer from Fermentas, 54 and V2
btufter for Epnl, Vivantis, TSA)

4.3.2 Method
The digestion of the 1zolated plasmid was carned out by restriction endonuclease

enzyme. Briefly, To the 1 pg of plasmud DHA, 14.5 4l of autoclaved distilled water, 2
ul of 10 X buffer solution, 1 pl of restriction encnuclease buffer and 1 unit (0.5 pl) of
restriction endonuclease enzyme was added. The mizture was allowed to incubate

overnight at 27°C. (For detailed protocel, refer manufacturer’s manual s)

The enzymes linearize the plasmid and it was all owed to tun along with the linear
molecular marker on 1.2% wiv agarose gel. Brefly, the above cocktall was loaded

along with molecular marker and supercotled pDIA in three different wells into 1.2
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%o agarcse gel containing ethidium bromide and the fluorescence was detected under
TV transilluminater (GelDoc Image 3B+, BioEad, TE4A) Images were captured by
Imagelab software ver. 5 (BioERad, TSA)Y The band position of our 1sclated plasmid
15 compared with the band of known molecular weight of marker to verify molecular

weight of isolated plasmid.

f.3.3 Resuli & Discussion

The digestion of the 1solated plasmid was carried out by restnction endonuclease
enzyme for confirming the pDIA wath the transformed DMNA The isolated pDMNA
after linearizing with restriction digestion showed a single strong band on the agarose
gel while undigested intact pDMA showed typical tweo band characteristics (Figure
4.4) ApcES and eGFP pDINA when transformed, 1solated, and digested by enzymes
showed migration on the agarose gel corresponding to their theoretical weights on
basis of the map provided by supplier. The molecular weights were confirmed by the
molecular weight markers, which were run alongside the plasmids. The ApoE3
plasmid showed a linear band corresponding to molecular weight of 2954 bp and
elaFP plasmid showed the linear band corresponding to 1ts molecular weight of 5446
bp (Figure4.3) thereby confirming the plasmid DA

M1 2 3 4 M 1 2 3 M 4

000
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B50
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100
1: pU Vol 3 pomchgested 200 ne)
M Fast Ruler Middle Range (Fermantas) 3 B pCM-apoE ) Kpal (10 )
1: pCWiv-apos3 (200ng) Hindll+ Kon {300 ng) B W apeF S HidIT (200 )
2-4: pitiav-apekd nendigested (200 ng] M Fasd Toder Rhddle Ragre i emzasias 5 pl

£ pUW-apoE 3 pem ket Q200 g

Figure 4.4 Restriction Digestion of ApoE3 pDINA.
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Figure 4.5 Bestriction digestion of eGFP pcDNA by HindIIl enzyme
(Lane 1: naked pDINA, Lane 2= HindIIl digested pDINA, Lanes 3 =1 kb DNA
ladder)
Agarose gel electrophoresis after restriction digestion confirmed the identity

of the isolated ApoE3 and eGFP pDINA
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