JERSIPp
5, S

_ FIRE: THE FIRST-YEAR Expression and Purification of Cytotoxic Human
- INNOVATION & RESEARCH Ribosomal Proteins in Bacterial Cell-Free Systems

2,
9 - ‘ '
o EXPERIENCE Caleb Konkle , Liam Hartung , Shivani Sogal, Gabriella Winig, Sophie Sinberg, Audrey Heber, Blaise
CELLEX Ryan, Quira Zeidan

" Equal contribution

O

18

: : : : - e These results demonstrate the ability of our
Ribosomal proteins (RPs) have functions outside of traditional

_ _ _ _ _ _ « < & in-house cell free system to produce
translation including chromatin remodeling, tumor suppression and R Q@“qf,\"qgﬁ W e s o ue s & 58 different cytotoxic human ribosomal proteins
. . . . Yo & & o = s o _
apoptosis, among others. Mutations in RPs can lead to diseases L f ez A S & £ 5555 comparable to the MyTXTL commercial
such as different cancers and Diamond-Blackfan anemia.? - - e Lkl L = e system.
Cell-free expression systems (CFES) are promising avenues to ggﬁ | * The expressed protein products are
express proteins that are otherwise toxic to normal cellular life.3 12 @ 11s— 8 aff_‘”_‘tda”; enoutgh forﬁ“”f";at'og Vi H'St'tag
MyTXTL (Arbor Biosciences) is a commercially available . - S6 72 . 0 Su:f]elryecxgr?an:\agggcf:ceyn?rr;tios: SeaHen
. . _ . - ‘_ 43 oy — o a "v.\. - .
transcnpfuon translation CFES we have used to emulate and create 3; S10 i | . e The presence of additional bands
ourown m'_house cell free system. | | - ¢ 527 G ] recognized by the His antibody in the RPS6
Prior work in our lab has shown that some ribosomal proteins from LU vl o o _ aae | waB HIS . expression indicates potential degradation
the small subunit, including RPS6 and RPS27, are cytotoxic to the , I WB: HIS | = or aggregation products that need further
host cell when heterologously expressed. - . 10 —8 B 4 | WB:His optimization.
Objectives: o j"‘ V% s s | WB: GAPDH 43—t o - WB: GAPDH ot e . WB:GAPDH
=k 30 — - o o =
Produce and purify cytotoxic ribosomal proteins which could not be _ | | | an | - -
expressed |n Whole_ce” Systems Flgure 1: ExpreSSIOn of 6XHIS-TrX-RPS65 Figure 2: Titration of different ] _ ‘_ FUtu re DlreCtlons
Optimize protocols for best yield OxHis-Trx-RPS10, OxHis-Trx-RPS12 anc concentrations of pNH-TrxT-RPS6 Figure 3 N-ITNTA o
' 6xHis-Trx-RPS27 in the commercial temp|ate p|asmid from |\/|yTXT|_ column pUFIfICatIOn of .
MyTX"L cell free expression System_ A eXpreSSion reactions.? CFE.S'prOdUCed ® EXpreSS CytOtOX|C human
GAPDH probing is included as a loading 6xHis-Trx-RPS10. ribosomal proteins using the
4 . . C
control. bacterial CFES while optimizing
Figure 4: Methods Figure 5: Western Blot analysis of parameters such as energy mix,
Used pNH-Trxt-2, pNH-TrxT-RPS6, pNH-TrxT-RPS10 Step2: | Step 3: 6xHis-Trx-RPS6 produced using template plasmid concentration,
| ’ . | . el iy eic ¥ agaeciio in-house CFES addition of RNAse and protease
PNH-TrxT-RPS12, and pNH-TrxT-RPS27 previously cloned in o POSUHCIMEBRrERAL e I aEE P
Step 1: ; S &
our IabOratOry. Transformed cells p & ‘g’g «';,,‘? I(r;hlti!tors,tamo?g .Others.t :
.. . . . . . incubated r F SFFSLA ontinue to optimize protein
Utilized a plasmid miniprep kit to isolate the plasmid DNA from overnight. § FIFFFEES L. P P .
. . § dduTruda purification protocols using
the E. coli cells and Monarch DNA clean up kit afterwards to . .
, o , 140 — Ni-NTA spin columns.
store in DNAse free water to optimize the cell free reaction. 50 — . ey
Used de in b acterial Ivsat t _ L e Combine purified ribosomal
Se prema e IN-NOUSEe DacC erla ysa e SyS em, N :: == protelns Wlth O'GICNAC
combination with Panox proprietary energy mix, to express s0— Transferase (OGT) enzyme and
ribosomal proteins utilizing transcription-translation CFES. ‘)l\ sieps ’ _ . WB: His assay post-translational
: i o 1 1 | ‘ | e . c . . .
PrOte|n bandS were Separated US|ng SDS'PAGE and analyzed _ - rergulet'i:grom € - < : o modrﬁca’uon aCt|V|ty IN V|tro us|ng
. . . . . t 40— .” { .
by Western Blot with anti-His, anti-RPS6, and anti-GAPDH h e clated dsiFg oo G WB: Ni-NTA 96-well plates.
I I Ni-NTA affinity | Anti-RPS6 .
antibodies. spin columns Test other post-translational
IF : = = an
Samples that utilized the in-house CFES and MyTXTL system oo \ ) e o modification reactions using
" g . -_ . R |t b . Step 5: 40— ——— .- —— .
were purified using Ni-NTA spin CO|umI’.IS and ?nalyzed by Resulting membraneis e eamieruonSiie = bacterial CEES.
SDS-PAGE and Western Blot as described (Figure 4). confirm protein presence. Page and transferred to a s WB:GAPDH
PVDF membrane. Created in BioRender.com bio

References Acknowledgements

1. Bhavsar, R. B., Makley, L. N., & Tsonis, P. A. (2010). The other lives of ribosomal proteins. Human genomics, 4(5), 327. _ _ _ _ _ _ _ _
2. Comerford, S. A., Hinnant, E. A., Chen, Y., & Hammer, R. E. (2023). Hepatic ribosomal protein S6 (Rps6) insufficiency results in failed bile duct development and loss of hepatocyte Financial support for this prOJect was prowded by the First-Year Innovation and Research Experlence (F|RE) program at

the University of Maryland. We thank the FIRE-HPI stream and the Ling Lab (Department of Cell Biology and Molecular

viability; a ribosomopathy-like phenotype that is partially p53-dependent. PLoS genetics, 19(1), e1010595. https://doi.org/10.1371/journal.pgen.1010595
3. Lu, Y. (2017). Cell-free synthetic biology: Engineering in an open world. Synthetic and systems biotechnology, 2(1), 23-27. _ o _ _
4. Murthy, M., Philip, J., Ryan, B., Heber, A., Aronsky, M., Spirito, C., & Zeidan, Q. (2024). Preparation and Application of In-House E. coli Cell-Free Protein Expression Kits. Genetlcs) for generously prOV|d|ng eqmpment and reagents. We thank the organizers of Undergraduate Research Day for

https://doi.ora/10.13016/igln-mu42

the opportunity to present our work.



https://doi.org/10.1371/journal.pgen.1010595
https://doi.org/10.13016/iqln-mu42

