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Expression and Purification of Inflammatory Cytokine Protein

Abstract

Both breast and prostate tumors can be surgically removed when in Stages |, Il, and Ill. Once the tumor
undergoes metastasis (stage V), survival rates drop; and the surgical removal of the primary tumor will
no longer be sufficient for treatment. An inflammatory cytokine (IC), a protein that acts as a signal
molecule in inflammation, has been identified as a primary signal in metastasis. Therefore, targeting the
inflammatory cytokine with a small molecule inhibitor (SMI) will prevent metastasis from occurring.
Structure-based drug design requires an accurate measurement of how well the SMl is able to bind to the
inflammatory cytokine. This binding requires the expression and purification of the inflammatory protein
with high purity and accuracy. The construct designed for the purification consists of the cytokine protein
attached to a maltose-binding protein (MBP) and six histidines. The MBP serves to increase solubility;
however, it also is electrostatically attracted to the inflammatory cytokine. To ensure efficient separation
of these two proteins, a six-histidine tag is attached to the MBP. Ongoing experiments aim to design a
protocol to produce pure, bioactive protein.

Authors
Brittany Rushing, Katelyn Delamontanya, Terrell Engmann, Hanna Suman, Bri Grantham, Eric Baggs, and
Lisa Warner

This student presentation is available at ScholarWorks: https://scholarworks.boisestate.edu/under_showcase_2021/
48


https://scholarworks.boisestate.edu/under_showcase_2021/48
https://scholarworks.boisestate.edu/under_showcase_2021/48

Expression and Purification of Inflammatory

Cytokine Protein BOISE STATE UNIVERSITY

Brittany Rushing, Katelyn Delamontanya, Terrell Engmann, Hanna Suman, Bri Grantham, Eric Baggs, Lisa Warner IDAHO = -_ IN BRE

IDeA Network of Biomedical Research Excellence

Abstract / . .
) . Expression

Both breast and prostate tumors can be surgically removed when in

Stages |, II, and Ill. Once the tumor undergoes metastasis (stage 1V), . P —...
s . ) : * Pre-Induction SHuffle cells (E. coli $ 48
survival rates drop; and the surgical removal of the primary tumor will no 2.4

Discussion

Optimization of the expression reaction is shown under “1. Expression.”

From this, the highest yield of the inflammatory cytokine construct (70

kDa) was found when 0.5 mM IPTG was used for induction and the
strain) are used to S

express the
inflammatory
cytokine complex
due to their ability to
build disulfide -
bonds

longer be sufficient for treatment. An inflammatory cytokine (IC), a protein reaction incubated overnight at 30 °C. The amylose column shows a

that acts as a signal molecule in inflammation, has been identified as a successful reduction of other cell components and almost complete

-
70kDa =
-
-

isolation of the inflammatory cytokine construct.

Future Work

primary signal in metastasis. Therefore, targeting the inflammatory

cytokine with a small molecule inhibitor (SMI) will prevent Post-Induction

metastasis from occurring. Structure-based drug design

4hours 6 hours overnight |4 hours 6 hours  overnight

requires an accurate measurement of how well the SMI 05mMIPTG LomM PTG \\ Recent efforts aim to improve 3C cleavage reaction and
) ’ . - \
&z e {® it [RREReRy @jieliie, i B 4. Size Exclusion 2. A | C | \ increase yield after Ni-NTA column. Future work could
requires the expression and purification of the / - my ose olumn . . . -
/ Chromatography \ include using a construct with a TEV cleavage site in
inflammatory protein with high purity and accuracy. The / \ .
/ o \ place of the 3C cleavage site.
construct designed for the purification consists of the / & 58 N " \
| S5 5 S5 5 Hnooi Amyicca \
cytokine protein attached to a maltose-binding protein f‘J L o OSM and MBP are ‘3‘?55 FEEE Lalumn
| i F |
MBP) and six histidines. The MBP serves to increase | separated by size, ‘/_\ L Cell compenents 2ME \
(vBP) ines. T | ; e p el ey A 5, [Cotome R . Acknowledgements
solubility; however, it also is electrostatically attracted to | Tla== t6: be obtained ‘ | - inflammatory 70k0a = el S o = |
. . . . . fam k ! — 2 cytokine complex — ﬁ BH H
the inflammatory cytokine. To ensure efficient separation (3{)! €@ - ‘ﬁ ~EREE 5| Fundlng
‘ = I I o
) A T . LFLR;8: = E =] |
of these two proteins, a six-histidine tag is attached to |‘ i : 56 @@ = - Isolated 5 | We acknowledge support from: INBRE, COBRE,
the MBP. Ongoing experiments aim to design a protocol | Z S inflammatory - | o
i . . \ ;' @ : (i}C‘) \-/ cytokine complex | the Institutional Development Awards (IDeA) from
(D EREEINED (P, (ISR (el \ 7 \ ) / the National Institute of General Medical Sciences

of the National Institutes of Health under Grants
#P20GM103408, P20GM109095, and

StrUCture-Based Drug DES|gn 1C06RR020533; The Biomolecular Research

Dru Center at Boise State with funding from the
Purified “ Co-Crystal r e
sample . discovery National Science Foundation, Grants #0619793

and #0923535; the M. J. Murdock Charitable Trust;

4. Ni-NTA Column / High 3. Cleavage RO
Salt Wash sHis;-MaP
High Salt ' ;

protein

‘ Bifr;ding p— Structure . High Salt ... —— pY ) i Lori and Duane Stueckle, and the Idaho State
affinity Jpte Map / 4 5 alution !
&Y - X O > Board of Education.
4 ') 3 Eliminates electrostatic - — | " N
|| interactions between = == o
MBP and IC, allowing the X O \/ R =
Construct Design Ni-NTA Column = two molecules to - b 4 / Works Clted
separate Y . X .
\\ \ y « Figures made using Biorender.com.
B b 0OSM and 6His-MBP are /
Hfaiiss m‘;ﬂ’:j:ﬁg MBP is attached to IC to s separated at the 3C -
i;imzlf}g increase solubility. The = protease cleavage site //
e & 6His tag attached to /..»/
[y MBP allows for better i
— - o
o u@“ “ Cleavage  Separation of IC and -

e 6 Histidines She MBP




	Expression and Purification of Inflammatory Cytokine Protein
	Expression and Purification of Inflammatory Cytokine Protein
	Abstract
	Authors

	Microsoft PowerPoint - sp21 poster

