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The discovery of the type Il prokaryotic CRISPR “immune system”  Akron's optimized homogenization matrix which allows isolation of Matrix Matrix < Resuspension Buffer Matrix
has allowed the development of an RNA-quided genome editing  the Tag-less nuclease of interest at a relatively high purity after Salt Concentration Low High g 100- Modification of the resuspension buffer to a higher salt
tool thatis simple, easy, and quick to implement. Since then, several  capture chromatography (Cation Exchange Chromatography). A Reducing Agent A B G 80 - concentration with a surfactant and reducing agent B aided
approaches to genome editing have emerged. The applications of ~ second chromatography step consisting of Size Exclusion Surfactant No Yes Q o~ separation of the lower molecular weight bands from the protein
such nucleases are ever-expanding and were recently validated =~ Chromatography (SEC) resolves impurities (up to 100 kDa) from pH Resuspension 7.2 7.2 Table A: Celllysis parameters showing Salt, Reducing agent, Surfactant anc z ofinterest n the CEX unit operation
h h | f h f d h h k | h d b ff Buffer buffer pH conditions comparing base case homogenization matrix (Initial E 40 -
with the US FDA aooroval ot Casaevyv. the tirst gene editina thera the 160 kDa nuclease usina an enhanced butter svstem. A 97.6% . . ] ] Homogenization Matrix) to the newly designed homogenization matrix a Figure 1: Effect of Homogenization matrix on main elution
PP . g Y g g PY . g . y ° Resuspension Solids % 15.5% 13.4% (Optimized Homogenization Matrix). ¢ o0 peak purity. CEX Elution peaks obtained from Clarified lysates
for the treatment of sickle cell disease. The approval of Casgevy, purity, measured by RP-HPLC, was achieved after three Homogenization 0 of both homogenization matrix were analyzed on SDS-PAGE.
_ o . . . Cycles 5 5 Homogenization output using the GEA Panda Homogenizer shows Resuspended g The average relative purity of the protein of interest for each : .
coupled with the many gene editing programs necessitates chromatography columns. A final chromatography step, designed cell pellet concentration (weight:weight, pellettotal weight in %) and I 0 - , - : CEX eluate was assessed by SDS-PAGE-based Densitometry Three CEX resins were screened. Resin B was selected based upon
%R . o o h ization effici frer 5 h o les th hth Initial Matrix Optlmlzed Matrix . b b dard forth
. . . e . . ) . ) t, Reduction OD,,, 05.3% 94.5% omogenization efficiency arter 5 homogenization cycles through the . using ImageLab 6.1. Error bars represent standard error for the l . f . f . d . bl ff
versatile, cost-effective enzyme production and purification  solely for the reduction of endotoxin, achieved a reduction from measurement of resuspended cell pellet optical density (OD) at 600 nm. Buffer Matrix average purity of the CEX eluate. resolution, capture of protein of interest, and attainability (o
processes. A well-known strateqgy to facilitate protein purificationis ~ ~69.8 EU/mg to levels as low as 1.0 EU/mgq. The efficiency of the shelf/minimal lead times). Modifications to residence time during
to engineer and express the protein with a Tag (e.g., Histidine Tag).  first CEX was shown to be scalable froma5mL column volume (CV) - : elution enhanced resolution for the peak of interest
This allows the use of affinity-based purification to achieve high  to 5,000 mL CV. This newly developed purification process using A g Improvements on load duration were obtained by reducing the
purity. Cleavage of the Tag post-purification may be necessary, as  ¢cGMP compatible resins, chemicals, and supplies is being assessed < Pl § 123 BB s 7[s]9 Tane sampie | 23 4 567[8]o TLne Sample 2 3465 67  Lane Sample volume of the load adjustment, while maintaining comparable
. . . . . . ole . . o ) / I\/\_H "’ 250- 1 ' 1 Precision Plus 1 Precision Plus recision Plus " I I I i+
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The goal of this project is to develop a scalable, cGMP compliant,  pure, biologically active, 160 kDa endonuclease. Assessment of S o -
- 1t " I il " " 1M | | Figure 2: Chromatograms of CEX resin screening. (A) Resin A: 7.7 mL CV. (B) Resin B: 5mL CV. (C) Resin C: 4.7 mL CV. Figure 3: (A) Resin B optimization with a high conductivity
Tag |eSS endOnUdease pUI’IflcatIOn pI’OCGSS. |t W|” Ut|||Ze eaCh unit Of Operat|0n and OptlmlzatIOnS W|” be pel’fOl‘med based CEX Elution fractions were analyzed on SDS-PAGE. The protein of interest average relative purity was assessed by wash and increased residence time during elution. (B) Resin B Figure 4: (1) SDS-PAGE confirmation of Resin B optimized run parameters ona 71.14 mL CV (5) SDS-PAGE A 30 kDa re enerated Cellulose Cassette allowed Concentration
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homogenization, ion exchange chromatography, size exclusion  upon chromatograms and analytical results. o o e ey T enedstendarderor Nopeeies etedrom ey, e euienbesedupontargetedconduetivy confirmation of Resin B optimized run parameters on a5.09 L CV: Figure 5: SDS-PAGE of CEX elution material ultrafitration prior to SEC. Je = e
. a . . of the CEX elution material prior to application on the SEC column
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The resins that supported the optimal outcome were selected.
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Figure 7: Chromatogram Stacked Overlay of thirteen (13) SEC development cycles under varying conditions of Salt concentration, Load total protein concentration, and % CV Load. Stacked
overlay view was generated using Unicorn Version 7.8 to show product and impurity elution peaks at specific column volumes.
NOTE: For stacked chromatograms view Y-Axis does not represent an actual mAu scale.
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Denovix Spectrophotometer for concentration by UV280 nm as
applicable, BioTek Spectrophotometer for quantification of

fraction relative purities. SDS-PAGE gels were imaged on the
GelDoc and fraction purity was assessed using ImagelLab 6.1
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. . o . . . o . . . Figure 6: Graphic representation of the impact of salt concentration , total protein load concentration for low salt matrix and load volume (% CV) for low salt matrix on the average purity by densitometry and the theoretical yield , shown in Figure 7. T— TT0.001 aggregate peak thate Uat.es eforet .e main . . . . . .
matenal US|ng Bradfo I'd, 4'20 /O SDS'PAGE fOr VISU8| In-pI’OCGSS SOftwa re. Th|$ generated d band /0 for the prOteln Of Interest In SEC elution fractions from each condition were analyzed on SDS-PAGE. The average purity of collected fractions for the protein of interest was assessed by SDS-PAGE based densitometry using ImageLab 6.1. Error bars represent Standard Error of purity for multiple SEC cycles | Lo product peak, and resolution separating the was cut Iinto 5] 5 and 242 bp bandS as ant|C|pated ThIS |nd|CateS
Theoretical yield was determined by measuring peak concentration UV at 280 nm. Error bars on theoretical yield represent Standard Error of yield obtained from multiple SEC cycles o ’ 100 ’ 120 ’ 500 ’ i ’ 2ol main peak from the impurity peaks.

assessment, Western Blot (SDS-PAGE, primary and secondary
antibody, fluorophore, transfer butter, PVDF membrane, milk

each lane, which corresponds to the purity. Average purity from
fractions containing the protein of interest are reported. Error
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Table B: Data indicating the reduction of endotoxin using anion exchange chromatography.

The template (757 bp) was incubated in the
absence of Nuclease or in the presence of an
equivalent concentration of the newly purified
Akron and Control Nuclease. Digest mixtures were
analyzed using Agarose Gel electrophoresis.
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UPLC chromatogram indicating a purity of 97.6% for final material. (B) SDS-PAGE of final purified material in final formulation buffer both with and without glycerol.

screening and their support.



