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ABSTRACT Strip Plots for Residues K280-D284 Overlaid Crystal Structures with Residues Showing
o : : : : : Peak Splitting Highlighted
The o, 3, Integrin is a heterodimeric cell surface receptor exclusively expressed in leukocytes and plays a vital 2 N I I I I I I I ealk Spitiing Hightig
role in monocyte adhesion and atherosclerosis development. It functions in cellular trafficking, phagocytosis, N -2

and T-cell proliferation. Importantly, drugs targeted to o, [3, could potentially have an anti-inflammatory effect
without causing global immune suppression associated with steroids. The ligand binding domain of aX[32,
called the aX I-domain, transitions from closed/low affinity to open/high affinity states upon binding to a
ligand.
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In order to design medications targeted to this protein and understand the mechanism of its transition
between the open and closed conformational states, structural studies must be undertaken. Of particular
interest are structural studies of the ligand-binding al-domain, which undergoes drastic conformational
changes in the transition between open and closed states. While there are published crystal structures of the
o, | domain in the open and closed states, these structures fail to show how the transition between these two
states occurs, and the flexibility of the domain. Nuclear Magnetic Resonance (NMR) studies can bridge this

gap by allowing for probing molecular motions at the nanosecond timescale. a %
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Hence, as a preliminary project, we have conducted an NMR backbone assighment of the a, I-domain. The aX . . | 160
I-domain plasmids are transformed to E. coli Rosetta cells. 1°N/13C/?H and 1°N/13C labelled samples were .
purified by affinity and size exclusion chromatography. Differential Scanning Fluorimetry (DSF) was used to - | " y | @?
determine the NMR buffer in which the protein was most stable. Triple resonance experiments such as o VI Mo
HNCACB, HNCOCACB, HNCO, and HNCACO were used to assign residues in the HSQC spectra. LR | @ é
3
RESULTS
Protein Purification
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A) Ni-NTA ZHI13CI15N labeled (X.xl Domain B) Size Exclusion 2H[13C[15N labeled ax | Domain Figure 3: Strip plots from HNCOCACB and HNCACB spectra acquired at 298 K with 5 mg/mL 2D/3C/*5N-labeled /
o, I-domain in 10% D,0 illustrating the sequential through bond connectivities of 13Ca. and 3CP. Strip plots
1500 100 1500 e e sl et ot e b 105 FOBID:5254) coformaton. Resics ot showe peak spting i he FNCACS and HNCO secr
80 o | Domain Sequence Coverage ) Hloe. Residues not colored did not show peak spittng. o e
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: 10 % : HFTFEEFRRSSNPLSLLASVHQLQGFTYTATAIQNVVHRLFHASYGARRDATK * PN/ZC/*H and =N/EClabeled ay | Domain expressed in E. Coli Rosetta Cells
500 o 500 190 200 210 220 230 * |sotope labeled protein purified by size exclusion and Ni-NTA chromatography
20 . o _ * Acquired HSQC, HNCACB, HNCOCACB, HNCO, HNCACO, HNCA, HNCOCA spectra
'L'V'T?GKKEGDSLDY,KDV'PMADA‘?‘G"RYA'GVC,;LAFQNRNSW’,(ELND'ASK  165/186 (88.7%) of assignable residues assigned in HSQC (not including proline)
0 0 0 240 250 200 210 260 * Peak splitting present for many residues in allosteric regions of the protein
0 50 100 150 200 250 0 >0 100 150 PSQEHIFKVEDFDALKDIQNQLKEKIFAIEG (including the Bg-a; loop)
Retention Volume (mL) Retention Volume (mL) 1 0 Rp T  This suggests that the protein takes on more than one ensemble of
Graiont. B) Sie Exchusion Chromatagraphy (Superden 75 Hioad 16/60) of wiple lnbeled a1 domain. Both purification steps were per{ormed at 4 G, aith flow ates of mLjmin and 2 mb/rin respectively. Figure 4: Residues of a, | domain assigned in HSQC spectra. Assigned residues colored in red. Residues not conformations in solution
o (38 700) o ot I HINCACE and HINCO spectra are labeled with a green i * The a, | Domain may take on the open conformation in solution
Assigned HSQC Spectra * This is especially biologically relevant, as it suggests that the protein becomes
2H/13C/15N labeled a, | Domain Peak Splitting Present in Strip Plots activated without the need of intracellular activation
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