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Anion Exchange Chromatography

The DEAE Sepharose Anion Exchange 

column is positively charged. At pH 8 the 

protein will be negatively charged and 

stick to the column. The negatively 

charged protein will be attracted to the 

positively charged column, while other 

proteins and impurities will pass through 

the column without hindrance. A 20 - 400 

mM NaCl salt gradient will elute the 

protein

JHP1130 facts:
• pI = 5.67

• M.W. = 25440.9 Da

• Number of Base Pairs = 

666

• Number of Amino 

Acids = 222

METHODS AND MATERIALS

H. Pylori is a gram negative bacteria found in the stomach. It has 

been linked to stomach ulcers as well as gastric cancer. In order to 

survive the high acidity of the stomach, H. Pylori inserts itself 

between the mucosal layer and the stomach lining.    

JHP1130 was identified as a putative phosphatase by the presence 

of three conserved sequence motifs that are present in all HAD 

phosphatases.

The purpose of this research project is to clone the gene JHP1130 

from Helicobacter pylori (H. pylori). JHP1130 is a member of the 

Haloacid Dehalogenase (HAD) superfamily, which is characterized 

by a varied group including but not limited to phosphatases, 

epimerases, and dehalogenases (Allen). JHP1130 has been 

identified as a phosphatase, but not much is known about its 

physiological role. In order to learn more about this role, the gene 

was cloned into a pet21b vector for subsequent expression. Once a 

clone was created, the plasmid was transformed into BL21 E. coli

cells for protein expression. After induction, confirmation of 

protein expression was verified by checking the protein against a 

molecular weight ladder. The expected molecular weight of the 

desired protein was roughly 25 kDa and a band at this molecular 

weight confirmed the presence of the correct protein. The next 

phase of testing will involve purifying the protein as well as testing 

various substrates capable of binding to the enzyme. The 

importance of this research project lies with the fact that JHP1130 

has little homology to the phosphatases of other types of bacteria. 

If the reason behind this difference is that H. pylori possesses a 

different metabolic pathway from most bacteria, then this research 

project could reveal a treatment for H. pylori infection that won’t 

have adverse effects on the normal bacterial flora existing within 

the human body.

• Dr. Roberts for first getting me interested in this type of project 
through Biochemistry lab as well as all her help and her patience with 
me when things went wrong.

• The Chemistry department for teaching me so much over these past 
few years.

The next phase of testing will involve purifying the protein until it is 
homogeneous. Once that is complete, testing of various small molecule 
phosphorylated substrates can begin. The goal being the discovery of 
what types of substrates can bind to the enzyme as well as the size of 
the active site. The importance of this research project lies with the fact 
that JHP1130 has little homology to the phosphatases of other types of 
bacteria. 

Testing for JHP1130 insert in Plasmid







 Plasmid control

DNA ladder

#2 T7 promoter/terminator  

PCR reaction

#1 T7 promoter/terminator  

PCR reaction

The presence of a band at 200 base pairs would indicate that the insert was 

not present in the plasmid. The #1 and #2 T7 bands are at the 800 base pair 

mark according to the DNA ladder. This is consistent with the plasmid 

containing the insert. 

75 kDa

50 kDa

25 kDa

Expression of JHP1130 in BL21 

cells

Ammonium Sulfate Fractionation

75 kDa 

50 kDa

25 kDa 

Ammonium Sulfate 

Fractionation
Different proteins precipitate out at 

different percentages of saturated 

ammonium sulfate. Protein precipitation 

was monitored as a function of 

ammonium sulfate concentration by SDS-

PAGE.

General Cloning 

Strategy
The gene JHP1130 was 

amplified from H. Pylori 

genomic DNA using 

PCR. The pET21b vector 

as well as the gene insert 

were cleaved with the 

same restriction 

endonucleases. The 

cleaved plasmid and 

insert were ligated with 

T4 DNA ligase.

Forward primer (Nde1):

5’ – GCT GAC CAT ATG GCG CTT GAA GTG GTT 

TTA TGG – 3’

Reverse primer (Ecor1 w/o histag):

5’ – GCA GTC GAA TTC TTA CTC TTT TGC GAA 

GTT TTG TAA ATC – 3’

Reverse primer (Xho1 w/ histag):

5’ – ACA TCG CTC GAG CTC TTT TGC GAA GTT 

TTG TAA ATC – 3’

Primers for PCR

Growth and Expression

Once the insert has successfully incorporated into 

the plasmid, BL21 cells containing the plasmid are 

grown in Luria Bertani broth with ampicillin and 

1mM IPTG. IPTG is used to activate the lac

operon, which will overexpress the desired gene 

because of the gene’s proximity to the lac operon.

Purification via Anion Exchange 

Increasing [NaCl]

75 kDa

50 kDa

25 kDa

Purification

Lysis (sonication)

Anion exchange chromatography setup:

• pH =8 (protein is negatively charged)

• Q sepharose anion exchange column

• to elute protein increase the salt 

concentration

• protein came off at low [NaCl] and in 

flow through

Saturated Ammonium Sulfate facts:

• Different proteins will precipitate at different percentages 

• JHP1130 has a molecular weight of ~25 kDa

• The first lane with a band at ~25 kDa is at 55% saturation 

Protein ladder       80%   65%     55%  40%    20%  Protein ladder

Protein ladder w/out IPTG w/ IPTG 

During the initial cloning of JHP1130, I had difficulty getting the insert 
into the plasmid because the plasmid would re-ligate. In order to 
combat this problem, I took several steps. First, I gel purified both my 
insert and my plasmid.  Second, I dephosphorylated the plasmid. 
Dephosphorylation ensured that the plasmid would not re-ligate
before insert incorporation. After this, I was able to successfully clone 
JHP1130 and express the protein in E. coli cells. The next problem 
came during the purification of the protein. With an isoelectric point 
of 5.67, the protein should stick to an anion exchange column. 
However, the presence of protein in the flowthrough and early 
collection tubes indicates that the protein didn’t stick to the column.  
This could be due to aggregation of the protein, or sub-optimal 
chromatography conditions. I was able to get rid of some of the 
impurities using ammonium sulfate fractionation. At 50% ammonium 
sulfate saturation, most of JHP1130 remained in solution.  Further 
purification of this mixture will be necessary


