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INTRODUCTION Plasmid Purification Results
The EMnetik system is a semi-automated system for bead-based DNA cleanups and Concentration and purity metrics for plasmids purified with either the EMnetik
olasmid purifications. It’s capable of processing 24 samples simultaneously and offers Plasmid Purification kit or spin-column kit are presented in Tables 3-4. For both
step-by-step on-screen guidance, negates the need to move samples on and off the users and assembly methods, the EMnetik Plasmid Purification kit produced similar
manifold, and provides the consistency offered by automated mixing and separation. concentrations compared to the spin-column plasmid purification kit. Purity metrics
(260/280 and 260/230 ratios) were also relatively similar between both plasmid
Two gene assembly methods were used to prepare plasmids for genome editing. ourification methods.
As part of this process, the EMnetik system was used to perform PCR cleanups and
plasmid purifications alongside traditional column-based methods for comparison. Assembly PPI_a_smi_d Concentration | 260/ | 260/ Average Average Average
Method “rf";'tcha(:f“ Operator = Sample = = /iy 280 230 C°'2f\;’}“ﬁ;'°" 260/280 260/230
M
MATERIALS AND METHODS
EM I 8.5 1.8 1.4
Plasmids were assembled via GeneArt™ Gibson Assembly and GeneArt™ Type Ils 1 EM 2 10 1.9 1.4 _ _
Golden Gate Assembly. EMnetik PCR Cleanup kit and spin-column kit were used Fhnetik 24 =M 3 6.6 2 16 Next-Generation Sequencing (NGS) Results
for DNA purifications an nstr wer for yield an rity via th Purificati 87 19 16 . L _ _ .
l\(l) nodrop%\/l Zii; tSr angcocr?n SEingfstSseIeecetsgsfglscfrﬁe:vvéreed ?ov‘i/npgvgr/ni ahi aend v EM 4 8.8 18 15 Both plasmid purification methods vielded abundant and high-quality NGS reads
suab'ectecs)to . lasmid aurificat?on via, the EMnetik Plasmid rs s and the sgin column ’ e e e - (Table 5). Read-mapping to the reference sequences confirmed that the correct
basJed Kit Ths Iasmicsl)obtained via two purification methgdspvvere subse puentl Mo 104 ' " plasmid assemblies were produced (100% coverage), and a very high depth of
re ared.for N%S using an Illlumina Nextgra XT DNA Library Preparation ?<it o></>|ed e SC 8 18 18 coverage was obtained for all samples. The average depth of coverage, percentage
gndpse Lenced on an I?Iumina MiSeq Lsing a2 X 151 paired énd s% Lencin ’ Fr)otocof 1 s - o 9 of reads mapped to the plasmid, and percentage of reads with average PHRED quality
Sam ISreads were mapbed 1o the 2 rogriate refergnce o uenc(g ‘o con?ir?n he | Spin-column | | | scores > 30 were similar for both plasmid purification methods and assembly types,
. P PP . PProp A . Plasmid >C 2 ’ -8 Y 27 - i~ confirming the suitability of the EMnetik system for the preparation of assembled
identity of the product. The quality of the sequences generated from each plasmid Purification <c 4 54 8 | 17 olasmids for gene editing
: : : . : Kit :
library was determined using CLC’s QC for Seqguencing Reads tool. | , e o 5 i
RESU LTS SC 6 g7 19 19 Individual Sample Metrics
_ _ . _ _ Assembly Pl_a_smile o % reads with
] ] Table 3. Gibson Assembly Plasmid Purification Metrics. Method Purification Operator Sample % of plasmid = A\Verage depth % of reads average
Gibson and Type lIs Golden Gate Assemblies Method covered of plasmid mapped to PHRED score
coverage plasmid > 30
. . . . . Plasmid . Average -
Concentration and purity metrics for the Gibson assembly reactions (Table 1) and M Purification | Operator ~ Sample | COrenelon 280 239  Concentration 260/280 260/230 EM 100% 79.669 97% 91%
Type lIs Golden Gate assembly reactions (Table 2) after cleanup with the EMnetik Method (ng/ub) ) . s ; .
. . . . . . 1 EM 100% 38,428 5% %
PCR Cleanup kit and spin-column kit. The EMnetik PCR Cleanup kit provided a greater EM 7 8.8 2.4 1 i o
: . . : : neti o o o
DNA concentration (ng/ul) than the spin-column kit, as determined by Nanodrop™ in ] EM 8 9.6 2.4 1 Slmemic EM 3 100% 68,151 96% 86%
both assembly methods. Nanodrop™ determined 260/280 and 260/230 ratios varied Fhinetik 24 EM9 0.2 oz | 1 Panifieation EM 4 100% 42,764 98% 91%
. . . asmi ' ' '
o 26.4 2.2 1.7
by user and cleanup method and included some outlier reactions (red text) for both Purification 16 e o | 2 , . 00% - 000 000
methods and users. it
2 EM 42.8 2 2.3 EM 6 100% 63,725 99% 93%
A Type Il EM 12 317 2 23 Gibson
- verage yRe IS : : SC T 100% 95192 99% 92%
el PR opetor  Sample | COpCemImton 260/ 20/ concantation | Juerage Juerage
(ng/uL) Gate SC7 o3 21 16 ] SC 2 100% 56,989 99% 82%
EM 1 9.7 2.5 1.8 1 SC8 SN 2 1.5 Spin-column S 3 100% 25 042 99% 91%
2 9.9 2 06 Spin-colurmn SC 9 42 24 | 17 Pasmie |
] = | 7 | ; P',af_smt',d | | | 9.7 19 18 P“”lﬁft'on SC 4 100% 57139 99% 85%
EMnetik 24 EM 3 1.4 28 19 ! SC10 14.] 1.9 1.9
PCR Cleanup 9.6 3.2 1.8 | 2 SCH5 100% 66,238 99% 87%
EM 4 9.6 21 2.1 2 SCTI 14.3 2 1.9
SCo 100% 74,013 100% 91%
2 EMS5 9.6 2.4 2.1 SC12 15.1 0.9 2
_ - _ EM 7 100% 114,173 97% 92%
| EM6 7.4 6.9 2.3 Table 4. Type lIs Golden Gate Assembly Plasmid Purification Metrics.
Gibson 1 EM 8 100% 79,238 98% 94%
SC1 41 1.9 1.4 . . N . . . .
For comparison, Nanodrop™ spectrophotometer readings were normalized to reflect the quantity of plasmid EMnetik 24
1 SC?2 3.6 1.9 1.4 DNA from 1/3 of the bacteria cell lysate. Plasmid =M9 100% 96,903 99% 88%
Spin- Purification o o o
SC 3 3.6 1.9 1 . - EM 10 100% 164,874 97% 94%
colurmn PCR 33 21 12 Transformations it
eantip SC 4 27 1.8 1.4 | | _ 2 EM 11 100% 135,816 97% 93%
The number of colonies with the expected phenotype that resulted from plating 100 uL
2 SC5 2.8 3.4 1.1 . . . Type lls EM 12 100% 122,958 99% 88%
of each culture transformed with Gibson and Type lls Golden Gate Assembly reactions Golden
>C6 52 8 ] 02 cleaned up using the EMnetik 24 PCR Cleanup kit are presented in Figure 1and Figure Gate sC7 100% 98,760 100% 94%
Table 1 Gibson Assembly Reaction Purification Metrics. 2, respectively. In Figure 2, operator 2’s transformation efficiency was much higher ] sC 8 100% 80,495 100% 93%
than operator 1's. This indicates that the poor transformation efficiency observed for Spin-column cc o 00% 108 650 00% 049,
’ i ' i i : ; : Plasmid ° ’ © °
Assembly PCRCleanup o Concentration 260/ 260/ o Pverage Average Average Operator 1's reactions are likely oIL_Je In part to an issue with the operator’s transformation Surifieation o o B o .
Method Method (ng/uL) 280 230 (ha/ul) 260/280 260/230 methodology rather than something specific to the cleanup method. Kit |
2 SCTI 100% 139,268 100% 94%
EM 7/ 13 3.6 3.1
: EM 8 149 g9 232 Type llIs Golden Gate Assembly Transformation ) Gibson Assembly Transformation SC12 100% 118,508 100% 92%
£ 120 2 70
EMnetik 24 EM 9 14.6 47 3 E E Table 5.
PCR Cleanup 10.8 9.3 2.8 = 100 o 60
EM 10 8.2 14.3 2.6 < I .
E‘- 80 é‘
2 EM I 8.2 10 2.9 S = i CONCLUSION
pe s =M 05 b2 | 2 8 4 £ The EMnetik PCR Cleanup kit combined with the EMnetik 24 microparticle processor
Gate sC7 4.6 o1 = 05 S . g 2 outperformed the traditional column-based PCR cleanup method in terms of vield
] 5C 8 37 o1 08 5 B £ 10 when used to clean up DNA from Gibson and Type Ils Golden Gate assembly protocols,
Spin- <co . o : = Operator 1 Operator 2 Z ) but due to the variance in 260/280 ratios when using both protocols with the different
column PCR ' 29 21 0.7 Type lIs Golden Gate Operator 1 Operator 2 . .
Cleanup 10 26 24 | os - - - S operators, the two different methods can be considered to perform comparably.
. : . H Sample 1 Sample2 ®mSample3 ™ Average ampie ampie ampie verage . . . . . .
p i p ) EMnetik Plasmid Purification kit performed comparably to the spin-column method
2 SC 3.6 11.3 0.7 . . . . .
. . | | | when assessing the quantity and quality of purified plasmids. The NGS results were
SC12 29 39 06 Figure 1. Number of colonies following transformation of Gibson assembly (left) and Type Ils Golden Gate fisfact d similar for both EMnetik f J . | Kits. To find t
Assembly (right) DNA purified using the EMnetik PCR Cleanup kit. The purple bar is the average colony counts satistaCtory and simiiar Tor 0o netik system ana spin-column Kits. 10 Tind ou
Table 2. Type IlIs Golden Gate Assembly Reaction Purification Metrics. from the operator. The error bars are the standard deviation of the average from the individual operators. maore
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