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In glycolysis, GAPDH enzyme produces energy and adds a phosphate group to the Our objective was to compare genomics with Arugula and Sage. We focused on ’ 9 3 4 5 6
glyceraldehyde 3-phosphate. Glycolysis is very important as a first step in energy production in the GAPDH gene and amplifying it, looking for either the similarities or

the cell. GAPDH is found in plant cells making it a perfect link between the ancestor of all differences between the band sizes of the DNA isolated from Arugula and Sage.

plants and today’s modern plants. Our project involves the isolation and sequencing of the We also gained knowledge and skills in biotechnology and biochemistry.

gene obtained from Eruca vesicaria sativa (arugula) and in Salvia officinalis (sage). Knowing the
sequences and doing comparative analysis on these sequences of such important gene will help
us find out the evolutionary significance of this gene.
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MAP AND FEATURES OF pJET1.2/blunt CLONING VECTOR

The pJET1.2/blunt cloning vector has been linearized with Eco321 (EcoRV) (GenBank/EMBL
Accession number EF694056). The biunt ends of the vector contain 5°-phosphoryt groups. The
nucieotide sequence of pJET1.2/blunt is available at www.fermentas com

CH,OPi
Q
b Isomerase _.,..f0~
- HO

OH

pJET1.2/blunt
2074 bp

Initial PCR

Trioze-P CH.OP;
1 [ . 1 [somerase |2
H_.;I-.-_QH - H_{];_QH H—cl,—oH - cl-=o
CH,OPi sl_'lfP AgP CH,OPi CH,OH

3-PGA + Fig. 1. pJET1.2/blunt Vector Map.

Nested PCR
Two PCR steps and electrophoresis

PGA Mutase
PTLY forward sequencing primec 23-over

Ecos?

17 sramnetye taral ""’r-'_“. s Mot ] Kpng
TA ATA CGA CTC ACT ATA GGG ~_»a Ea EE GCC A T TCC m TG
J* CCC CAT TAL SCT GAL TOA TAT OO0 1< CCC CGG CCC TCT AGA AGG CCT AC
Ala Tyr Tyr Ser Ghu Ser Tyr Pro Ser Arg Gly Gy Ser Arg Gy Ser Pro

Ecotf

—Xbol
x1 l{‘ IP Xbal

. Pepxl

ccmmcmrrcmmxrmmncncucnc'rcc

C GAG CTC AAA AAGC TCG TTC TA T AGA AAG ATC TTC TAG AGC

Glu Lleu Lys Glu Ala Leu Arg Gl Leu Llew Asp Gly
L3F |

Ecor300
Complex nead Bsuisl 2

\I‘ Acetyl CoA TAC AAT ATT CTC AGC TGC CAT GGA AAA TCG ATG
1 ATG TTA TAA GAG TCG ACG GTA CCT TTT AGC TAC MG MG A
v CO, Vil Be Asn Glu Ala Ala Met Ser Phe Arg His Glu Gl
PEP Pyruvate ¥ Carboxylase e ————

. Oxaloacetate (TCA Cycle)
& X T =1
G Bk 1 CO, Fig. 2. DNA Sequence of MCS region.

PIETIZ reverse sequenting srimee, 24-mer

Eruca vesicaria sativa, or Arugula, part of the Brassicaceae family or the mustard family is a dicot
plant. Salvia officinalis, or Sage, part of the Lamiaceae family or the mint family is also dicot
plant. Glyceraldehyde 3-phosphate dehydrogenase, is a vital metabolic enzyme that catalyzes
the sixth step in glycolysis. GAPDH therefore appears to be a suitable “housekeeping gene” in
addition to 25S rRNA as a reference for measuring the relative expression of other genes in
sugarcane(lskandar et al). Because GAPDH is in all plants, it made it a very good gene to study
for evolutionary purposes. Because of the known success in research on GAPDH, learning all of
the lab techniques necessary for working in a biochemistry and molecular biology based lab was
made easier.

We lysed the cells, using a lysis buffer, to isolate genomic DNA from Arugula and Sage. Then,
using a microcentrifuge to spin down the remaining cell debris, we collected the supernatant
and ran an initial PCR, using the program GADPH1, containing degenerate primers, to amplify
the gene coding for the enzyme, GAPDH. After the first run of PCR, and checking the amount of
DNA in a 1% agarose gel(Fig. 4), we did a second round of PCR, using the program GADPH2, with
nested primers. The nested primers were used so that we were sure the only thing being
amplified was the target section of DNA. The next step was to purify the PCR product to get
rid of all the excess using a BIO RAD DNA purification kit. We then checked our remaining
product for DNA with a 1% agarose gel(Fig. 5). After purifying the DNA, we did blunting and
ligation into pJET1.2(Fig. 2.), a cloning vector, to prepare for transformation into E. coli cells.

We transformed the cells by heat shock. After the cells had been transformed we grew cultures _

We isolated genomic DNA in order to amplify GAPDH. The results show that
Arugula and Sage have different band sizes which points towards the differences
in evolution of GAPDH. To further support our indicated results, we are going to ——

sequence our DNA so we can visually see how different they are, based not just

on band sizes.

from the colonies we grew with the isolated DNA from Arugula and Sage. We then did a Iskandar, H., Simpson, R., Casu, R., Bonnett, G., Maclean, D., and Manners,
Mini/plasmid prep using BIO RAD purification kits as described. We then did restriction J.(December 2004). Comparison of reference genes for quantitative real-time
digestion with the Bgl Il enzyme overnight and tested the final DNA with a 1% agarose gel(Fig. polymerase chain reaction analysis of gene expression in sugarcane. PLANT
6.). MOLECULAR BIOLOGY Reporter 22(4): 325-337




