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°® The Nuclear Factor-kappa B (NF-kB) is a signaling v — Mouse SD5-PAGE Final Purified Amount of p50/RelA
athway regulating genes involved in immune response. ' A N
P yI1E J9 P r# | ‘ 1‘/} i\ e s ey Table 1. Final Concentrations/Amounts After SEC Chromatogram
* RelAand ps0 are key subunits in this pathway, together < I T T
forming heterodimers that functions as transcription factors _—_
Pipet mt%‘#ée.é'%g”ﬂ%” Incubate culures unti Add IPTG to sample Absorbance 0.037 0.119
° The p50/RelA heterodimer plays a crucial role in NF-kB express sample | Take sample, pre-nduction  incubdkgSampleatter Concentration (uM)

signaling, however, most research relies on mouse models, with antibiotics

raising questions about how accurately they reflect human
health.

Volume (L) 187 205
# of Mols 2.76 x 1010 5.13 x 1010

Protease
Inhibitor
cocktail

5 & supernatant Table 1: Final protein amount measured and calculated after SEC
R h Ob - t. - g = - chromatogram for human and mouse.
esearC J eC |Ve = > Calculations were made to determine the final concentration collected after
0p)

pellet purifying p50/RelA in Human and mouse from stage Il. The mouse protein was

nearly 2x more concentrated than human protein after using SEC chromatogram.

® Objective: Investigate species-specific differences in the

Lyse cells via sonication

stability and function of the human and mouse p50/RelA Add Buffer A, and lysis cells Tbransfer sarpples w%o
heterodimer within the NF-kB pathway. Take sam ;ﬁgér%%{{a%,’fate and 108 2 el paflat and"
remove supernatant )
C : Wash
¢ Significance: Both human and mouse p50/RelA proteins %v',\' Bl@?er Buffer B COﬂCl USIONS
are conserved, but underStanding differences reveal = = Figure 3. Mouse SDS-PAGE from Stage 1. Expected bands for p50 were
functional variation between Species - captured.in the_ expected region of mouse (réd). Howeyer, RelA’s expected MW, ¢ SDS-PAGE: Stronger p50 bands indicate higher Stab”ity and
. Approach: A Comparative study of the human and Mouse l measured as kilodaltons, (KDa) showed little-to-no visible bands (green). yield; weaker RelA bands suggest degradation or post-
p50/RelA heterodimers through two experimental stages. um J L ‘ v@ Human SDS-PAGE translational modifications.
TG . TR e
| i ® SEC Chromatography: Human p50/RelA dimer eluted
. . Centrifuge cell lysate Add to Wash  Add buffer B Add elution earlier (12 mL,101 kDa) than mouse dimer (13 mL,95 kDa)
affinity Ni2+ Take el sample to a L L : ’
Protein Seq uence Com Parison Solumnwith TN, | osample " dialysis chamber, indicating size and structural differences.
buffer A i fridge overnight
Take sample ~ >@MPI€ or 2 days

(After, take Post-
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flow thru

Sequence alignment of Human and Mouse RelA ® Results highlight species-specific stability and degradation

differences, emphasizing the need to optimize conditions for
translating mouse models to human health

Expect Method Identities Positives Gaps
s(2402) 0.0 Compositional matrix adjust. 471/535(88%) 491/535(91%) 6/535(1%)

Stage | Objective: Isolate and purify human and mouse p50/RelA heterodimers by
transforming competent E. coli in LB broth with plasmids, monitoring optical density
(OD) to ensure cells reach the optimal growth phase, inducing protein expression with
IPTG, lysing the cells to release the expressed proteins, isolating them through Ni2*
affinity purification, and removing impurities via dialysis
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Future Work

| ® Optimize RelA Expression: Adjust IPTG concentrations
RelA Expected size ~ 60kDa

to improve yield
p50 Expected size ~ 41kDa P y
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— = — ® Analyze PTMs: Use mass spectrometry to assess if post-
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S — ¢ Study binding Interactions: Explore p50/RelA binding
ORPPDPAHAP LCAPfLPNGLISGDEDFSSIADMDFSALLSQISS 551 Lo . . . .
PE“TRLVTG+QRPPDPALG JLPNSéﬁéﬁiiéiiﬁﬁggiiiiiéiié 532 affinity and interactions to better understand their roles in
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p50/RelA Mouse vs Human SEC chromatogram

Figure 1. Sequence alignment of human (blue) and mouse (purple)
RelA proteins generated using BLASTX.

This alignment shows 91% positives and 1% gaps, indicating high Concentrate protein Equilibrate the SEC Apply protein _
similarity with some regions that have diverged between species. Red samples before Icolumn befoge ted concentrate to SEC 15 Target proteins
boxes indicate mismatched residues, vc!low boxes highlight structurally lplyln to SEC PP ymgacr:r(])&(égn e COIlSm,'r? ggcilrpm%grce
similar residues, and green boxes denote gaps in the alignment. gmrce%ﬁfﬁln P - AC kn OWI ed e m e ntS
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Figure 5: p50/RelA Mouse (blue) vs Human (purple) SEC chromatogram.
Figure 2: Sequence alignment of human (blue) and mouse (purple) Stage Il Objective: Assess purity, size, and integrity of human and mouse p50/RelA This chromatogram shows the elution of human p50/RelA at 12 mL (estimated o :
p50 proteins generated using BLASTX. heterodimers after purification molecule weight:101 kDa) and mouse p50/RelA at 13 mL (estimated molecular F'”a”Y’ thank you to all those who helped peer (eV|evy ,Ow
This alignment shows 99% positives and 0% gaps, indicating a very high Size Exclusion Chromatography (SEC): Determines molecular weight (M) and weight: 95 kDa). Non-target peaks represent degradation products, and other materials. The Ya|Uab|e feedback and Cor‘Stht|Ve criticism
degree of similarity between the two species. Red, v«!/low and green yield by separating proteins based on size. impurities. The higher absorbance of mouse proteins indicates greater yield truly helped refined our work. We appreciate it.

boxes are denoted the same as Figure 1. SDS-PAGE: Analyze purity and integrity of proteins for future research work. compared to the human protein.
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