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In one embodiment of the automated plasmid preparation module, the module further
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1

o

1

137

receiving a sequence of incubators each holding a set number of empty culture
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retrieving one or more of the cuiture botties and loading them into the centrifuge
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-f) until the centr

g steps d)

sequentially adding resuspension reagent, 1ysis reagent, and ncuftralization reagent

repeating steps

upon completion of centrifugation, retrieving one culture bottle from the
retrieving equilibrated DNA columns and after step g) and upon completion of

placing the culture bottle from step ¢) in the centrifuge

d)
¢

B
h)

in the B) purifying step, each muiti-axis robot is programmed to,
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p of the fiiter into each of the equilibrated DNA columns

the supernatant on to
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applying pressure on the DNA columns and discarding the elute

)

]
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adding elution buffer in each of the DNA columns from step m}) and applying
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Y
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)
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in a yet further embodiment of the automated piasmid preparation process described
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)
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In a yet further embodiment of the automated pi

1

blotting and/or vacuum.

1

In a yet further embodiment of the automated plasmid preparation process described

1

columns and remove the column tray.
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In a yet further embodiment of the automated plasmid preparation process described
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7o cthanol 1-3 times.

70%

with

the collection tube

bot is further programmed to remove a portion of the sample

18 10

above, after step 1), the multi-

In each sampie vial to microplates for quality control.

Figure 1 is a workflow chart of an exemplary automated plasmid preparation module

A 1n a scheduled fashion. The automated system includes one or more automated

D
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i

plasm

d a manifold
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fuge, a sterili

i

Ing

indexing cen

, and pick-up tool for the robot arms. Associated
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, an incu
iquid d
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th decapper, capper, |

track, a muit
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manifold jig, solution container, cart, and waste chute. In each system, a plurality of automated

units may be built as needed. This system rapidly delivers large-scale quantities of purified

Ibe
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f the system, which w
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line of one exemplary embodiment of
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In general, the automated system disclosed herein may be formed of muitipie modules

1

1
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e following components: track, multi-axis robot,

1

and each moduie may comprise

1

1

1

1

~

1

1

pick-up toois for the robot arms, etc.

Examples of the components that can be used in the 6-Axis Robotic Arm System (2
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e LR Mate 200iD/7LC clean room/food series/pharmaceutical series 6-axis robot with R-
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e Stainiess steel waste cart;

¢ AEC Floor to ceiling HEPA Hood.

LY. . 1.3 -

16 incubators per system, cach incubator holds 16 bottles (each bottle one maxiprep) in 2
bott

m rack first (4 modules; 256

racks (in two decks) processed in scheduled fashion,
maxipreps) then top rack (4 modules; another 256);

e Irity AN it

maxis per kit), 40 kits;

¢ Corning polypropylene 500~ onical-bottom sterile disposable tubes (holding jig

included);
= o smmisan o le mame Fiman £ inin Sn Lntilace TNNA Aneao
b4 ¢ pUlluUd Pb 1ur Ululllg UULLIGS, 1ULS Ladpd
e Coring 50-mL conical receiving tubes for incubator, 1024 tbes
The following are components needed for robot to be able to conduct the incubating,
| . S [ I K. SN RO N S [, S Py .0 i R U . g S o, S, [N g
VESLUIIE and Cxiuraciing siCps COIInuously 111 4 reilablie anda reproaucivliC 1asnorn
Incubation requires rapid agitation of reactor bottles with vented porous plug caps on
shaker tables with bottles canted to side to achieve an OD of 3 in less than 10 hours, This

incubation is accessed by the robotic arm after completion, and, in scheduled staggered fashion,
o of bacteria with plasmid

at optimal density of 3 to 6 OD and resuspension with contamination-free dispense-only addition
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of solutions. The plasmid preparation process proceeds by incubation of resuspension sol
measures are ideally suited for robotic arm finesse vortexing using optics to register when peliets
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lution, Gentle mi
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flys

ispensing o

free d

and disruption of cells. Centrifugation is performed 1n a second bank of indexing centrifuges to

aliow for scheduled pouring into the column. Rapid dispense of wash 1 from the robotic arm

te gripper

allows accurate splash-free dispense-only addition. Removal of filters requires accura

c

arl

2

the platinum gripper tools are cleaned with bleach/ethanol/water and heat. Washes 1 an

al of

The resulting plasmid is processed for low-volume remov

air push from column top.

to guide the robot to the

ine vision

The robotic manipulator will deploy intelligent mach

pickup locations for: the incubator trays full of cultures to process, the individual bicreactor

.1

rts of the columns that will be discarded.

1nse

f the filter

tion o

local

k, and the
Sophisticated End-of-Arm Tools featuring quick-change capabili

¢ pour-off racl

th

will be utilized for the varied

to allow for

1

1 4, 3

1

e dispensing nozzles, capper/uncapper, and rack motion
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systems will control

1

~

1

.. .

1
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1

sampiing toois wiil be paired with an induction steriiization unit for inoculating the initiali growth

QC testing,

o

1

3

11

ks, as well as depositing post-process sampies for

1

fl

. 1

0

)

1

1. 1

sysiem of vented botties with high asymmetric shaking using iarge throw shaker incubators in

scheduled mode to create optimal high agitation and aeration for large numbers of reactor

1

~

. P ]

~

These sets aliow Tor production of large number of piasmids in

Fa)

11 .. ol

rapid pelleting of staggered sets.
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bar code for

€N assigns a new

recycling the bottles after cleaning. The barcode tracking syst

pellets are processed the reagents arc added as dispense-only, eliminating cross-contamination

d and number of samples. Reloading reagents and

ncreasimng spee

continually running thus

plasticware will be done upon remote sensing and text mforming when volumes are low. A

1his system 18 designed to operate with limited operator intervention. Further

development phases of this system will reduce resource and subsequent environmental

ystems for system balance and

the most optimum rates of operation for the included motion s

purification criticai process parameters, CPPs, wiil be configured into programs that can be

ted operator invention,

imi

The automated integrated system disclosed herein may need 1

configuration.

Input new bottles, caps, fiiters, and columns, etc. as needed.

s

Change media supply bottles

Monitor system parameters and make any program selections based on production

demand.

ispose of waste, etc.

Dist

example, a plasmid sample is obtained and placed onto the deck of the storage and retrieval/pre-

o

d handler robot wherein 2 ul. thereof is automatically transformed into £. cofiina

iqui

culture |

tospread onto a growth

18 aul

Thereafter, the transformed E. coli

hours.

incubation at
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1Spense s
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e four 32-process

hilled d
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g the plate barcode into the
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t

for 5 hours.
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e firs
0 mL of growth medium with

400

by en

ng station with

1

conical flasks on the plasmid prep muiti-axis

at37°C
from

1.

ttom tubes

d are then loaded

production system with a Zebra barcode unit.

le filli

11

nitray plate) and incubated at 37°C for 24 hours. 2 mL of

owed by mncubation

c¢) in 500 mL
00-mL conical-bo

~

rrorme

foll
plasmid preps. The robot receives the plate having verified that the

1

roth) an
1 alcohol and the 70% ethanol to their Pelt

e bell-covered stert

1

ter cap 5

isopropy

ed at

r 128

es fo
f sample preps to be pe
ii

nrenaratio
1 tubes,

13

capper/decapper unit using the 6-axis arm with the Corning bottie gripper tool.

ul
.22-micron fil

Macherey-Nagel kit; clean growth medium with antibiotic to the medium dispenser unit

1

numper o

mi. Corning disposable piastic conical bottom flasks are loaded onto the industrial plasmid maxi

mod

conica

medium {optionally with antibioti

the plasmid preparation automated integrated production line to inoculate 400 mL of growth
transformation grew, was not contaminated, and has been checked using PCR for quick
neutraiization buffers to their clean dispenser units; wash solutions, 50-ml. sampie Falcon
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medium plate (e.g., LB antibiotic

Prvpai gt

0

1

1

1 .1 e

ed with dispense-oniy nozzies then set on the

ciean fili

1 1

ired. The Corning 300-ml. bottie is

required.

1 all 32 bottles in the

T'n1s 1s repeated un

1 1

~

-

an

1

1

1

plasmid processing area and inoculated with the picking tool on the 6-axis arm, A clean tip is
medium 1 the conical-bottom J0U-mL Corning boftile,
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1 adaptors on the

n conica

After the incubations are complete, the bottles are removed by the robot into 4 positions

housing 1s closed. dhaking 1s continued for ¥ hours with a 1-mlL. culture inoculation.

the robot, that can each hold sixteen 500-mL conical-bottom flasks
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f the first 16

et the bacteria m each of thy

fuges will pell

These centri

ndexing cenfrifuges.

feach of 41

[+

ill

-

hen i2
e first

then be
1

will

1
=1

oities in

the Innova shakers

bed to the dispense

in
minutes untii mixed.

1

~

The cuitures
equilibration solution w

at4°C. Ti
lete, then
15 mi

for

ed

il lysis is comple
the dispense arm for all 32 b
10

rpm for 12 minutes
12 mi of lysis buffer aiso pl

~
.-

1
1

1

o
31
Y
1

1 bottle. The pellets will be resuspended

1spensing

nn

to 500 rpm unt

at 6,000
ica

00
botties. Shaking will proce

all 32

1

1l be lysed by d
S0to 4

wi

P

o

~

buffer into the con

two Innova 124 shakers with 16 conicai-bottom jars. After the first 16 are decanted, the second

o

résuspension

executed by the gripper tool into a positive-air-in housing to prevent splatter using a compressed
The peliet

mi. of neutralization solution will be added irom

.

centrifuges for the first 16 samples and then the secon

spun in the indexing centrifuge

shaking speeds from

equilibration buffer to

1

T

decanted with the robotic arm into the quick waste disposal unit to a waste carboy for removal
by the robotic arm by putting the bottie under the dispenser on the robotic arm and adding 12 mi
tool on the robot arm. All 32 conical-bottles will then be shaken with finesse so as not to
centrifugation occurs, prewetting of the clean NucleoBond Xtra Column filters with 2 mL of
clarified by pouring into the autociaved clarification NucieoBond Xira Column filter jig with

1
1
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ir will push the material

poured into the filters, a sterile press of compressed filtered clean a
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(not aspirated to avold contamination) through the

ed

After clarified material is pus

the material will pass through narrow nozzles into the center of the NucleoBond Xtra Column
and a second pressure manifold slides over the top of the columns and presses the material

maintamed until the column 1s dry. After air drylng using gentie compressed clean sterile air, the

1 be moved back

n

anifoid wi

will press the wash soiution through the coiumn. The second m:

manifold will be slipped back, and the robot arm will be brought in to dispense the first wash

and

I'hen the manitold will be puiled back

Sampies are air dried for a period of 3 minutes.

hol will be added to each tube

ico

ia

will be aliowed to proceed siowly with

ion
isopropy’

I tubes. Cold 100%

1ca

Ilution buffer, and the elut

ining ¢

50-mi con

ive

t

ir respec

the

clean sterile compressed air. The resulting eluate will pass into the catch jig and the first and
and the tubes will be capped at the capper station and placed into the Hettich centrifuge set up

to the columns conta

mn

=11

1

1

1

1

o) ~m

o

10n system for each of the 32 sampies the moduie and the sampies will be rinsed

waste evacuat

1

r o,

1

1 111

oA .

1

owed to air dry for 30 minufes then wiii be reconstituted 1n 3 mi. of Tween soiufion to

will be ail

1

sopropyl

i r

(]

id 100%

rpm, and decanted to the waste

t. The final pellet will be reconstituted in 1.2 mL 1 x TE buffer in 1.4 mL vials for

o

1

th 45 mL of col

r

3

e precipitaied again wi

~

1

~

ill b

P
1
. 1.

1

I'ne solution wi

™

~

1

3

remove endotoxin,
ion uni

€ wash

1

plasmid sample from each vial 18 transierred mnio (.5 mi. micro fubes for refain storage, and

evacuat

11
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is a process by which cells are treated to break the cell wall or

2

»

The term “lysis™ or “lysed

Lyslis can be accomplished by a number o1 means Including physical or chemical action.

and pestle, osmotic shock, chemical e.g. by means of detergents and/or chaotropic agents and/or

organic soivents (¢.g. phenol, chioroform, ether), heat and aikali.

nvolves the addition O a 1ysis solution to the resuspended cells. 1he lysis bulier used herein

may be comprised of 6M NaOH and 10% SDS.

a precipitation soiution). The neutraiization buffer may contain an acid. For exampie, the

The neutralization buifer may aiso contain a chaotropic agent and/or other components.

tivity). This has an effect on the

t exerts chaotropic ac

ie. i

stability of the native state of other molecules in the solution, mainly macromolecules (proteins,

network between water molecuies (

'y

1

hiora

1

lude sodium iodide, sodium perc

mc

s
(GuSCN), urea, guanidine hydrochloride (GUHC1), potassium iodide,

ic reagen

t, Examples of chaotrop:

hol or a sal
dine th

1

alco

te

iocyana

guani

e

1 1

1, phenol, propanol, sodium dodecyl sulfate, thiourea, urea or

0

thanol

anol,

i¥

sodium chloride, bu

31

1s

~

and ethanoi are soivenis. Sodium dodecyi suifate is a surfactant,

1 1 .

1

as 3

o

1

body having an open upper

1

1

o

3

1ne DNA columns used herein are comprised or a coll

31

TYANT A 1

Pani)

~

3

ase (or media)

olid ph

Iled with a st

tis fil

Within the open channel, towards the bottom end, 1

FRPE

capable of binding DNAs. Optionally, a filter is placed with the channel, towards the upper end,

B S I )

body.

1

11

1

~

~

1

I'ne mema or solid phase used 1n the column can be a form of water-insoluble particie

1

1

1. 3

feat)

13
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of interest. Silica (Si0») is one of the most widely used chromatography sorbents and is found in
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. Other suitable materials include celite,

ell

WOTrK wi

635

1923 an

grades such as Davisi

de. Ton exchangers made

ioxi

ioxide, zirconium d

d

1m

metal oxides, glass, alumina, zeolites, ti

ell.

of inorganic or polymeric substrates also work quite w

large surface area or exposed suriace. In some embodiments, the capture material has a surface

2

2 2

2 2 2 2

2

2

areaofgreatcrthanO.sz,1m,1.5m,21'n,3m,5m,6m,10m,20m,or30m per

T'he bed volume of the medium used in the columns of the invention depends on the scale

o of the

K

f 7%-4(
that liquids can

empranes are porous so

rs

1

laced into columns,

then p

The space between resin particies can aiso be important. This space increases with looser

column volume. In certain embodiments, the bed volume can be 1n the range of 7%
Membranes may consist of fibers or a mixture of particles and fibers. Silica may be bound with

packing of the column. In certain embodiments, the column beds are not tightly packed.
membrane in the column, DNA binds to silica in the form of particies, beads, gels or fibers.

Tormed as mempranes and

o

1

)

A1

N .a .- .

o~

3

1

1

Ion exchange resins can also be used for piasmid purification. Although it is not always

1

1

1

1s

o

1

the case, some anion exchange resing are used in gravity-flow, liquid chromatographic columns

diethylaminoethanoi or another strong or weak base anion exchanger. Any anion exchange

Frits can take a

-

P .

14

One or more frits are used to contain the bed of medium in a column,

group may be used. Anion exchange bed volumes can be larger than the bed volumes used in
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it. The frit should have

for fluid to be able to pass through the

1S nccessary

t

porous, since i

WO 2022/037556

desirable that the it have littie or no aifimty Tor chemicals with which 1t will come mto contact

ible. Frits of

is possi

pore densities may be used provided the free flow of liquid and particulates

pore size large enough to prevent plugging from cell debris are of particular interest. Some frits

t is attached at or near the open lower end of

In one embodiment, a single 1rit (€.g., a lower, or bottom, Irit) extends across the open

channel of the column body. Often, the bottom

some embodiments, the bottom frit is located at some distance up the column body irom the

In certain embodiments, a top frit may be employed. For example, in some

um 18

the bed of

3 fining

ily con

1a

substanti

t, the top frit, bottom frit and column body

1TMEen

hamber,

de the media c

(i.e., the inner surface of the channel) define a media chamber wherein a bed of med
ium insi

column body to compietely occlude the channel, thereby

upper end of the column body. In this embod

med

3 111 .1 1=

10ned well above the meaium, €.g.,

iti

frit is pos

ii In other embodiments, the top

[T R

€ bed oI medium,

o 1

~

B

~

P

bed in a i.2-mL pipette-tip coiumn. The position of the top irit can be proximal to the open

1

o

")

1

")

That is, the top frit can be closer to the open upper end of

Pan!

1

Pl

upper end of the pipetie tip col

1 0

1

P

1

% of the volume of the extraction media chamber and the top

der 50%

1 un

I

medium can occupy we

ficantly thicker than the bottom frit, In some embodiments, liquids may not flow

igni

fritcanbe s

1

1

~

1

1

~ -

1

o

The position of the top frit over the bed may just touch the top of the resin bed or be

feat)

15
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the particulates.
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d handler. Of

ining
iqui

t 5-300

the sample conta

ing

f liquids includ

ion o

t

1ra

pore openings or mesh openings of a size in the range of abou

The performance of the column 1s typically enhanced by the use of irits having pore or
course, the pore or mesh openings should not be so large that they are unable to adequately

without clogging or plugging under low pressures applied by a pipette or |

200 pm, and still more preferably [00-150 pm, e.g., about 120 pm.

may move or expand with asp
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the particle diameter. Specifically, it is possible to increase the frit pore size when the particie

ically.

Some embodiments of the columns of the invention employ a thin frit, preferably less
Some embodiments of the invention employ a membrane screen as the frit. The use of

preferably less than 200 um in thickness (e.g., in the range of 20-200 um, 40-200 pm, or 50-200
um), more preferably less than 100 um in thickness (e.g., in the range of 20-100 pm, 40-100 pum,

if the pore size of the frit can be increased dramat

The membrane

ion of the medium,

fort

€5, regquced DAcKpressure and minimal dis

1

11

tter flow rat

be

139

€q paper or

T
1

i

4

K

a Spun ponged mesn, an €tcned or “pore dr

| S A A

poiymer paper,

e

C. a

h (see

1

1

1 )

1

£

membrane such as nuclear track efched membrane or an electrolytic mes

ith the

1

s through the

quid:

gli

column bed, may be attached to the column body, is strong enough to withstand the bed packing
ot interfere w

1

1

does
docs

1

1
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extraction process 1.e. does not adsorp or denature the sampie moiecuies.

11

low dead volume, alilows movement of the sampie and various processin
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The frit can be attached to the column body by any means that results in a stable

WO 2022/037556

The column body can be welded to the frit by melting the body into the frit, or meiting

Iuing.

g

an annular pip, as described in U.S. Pat. No. 5,833,927,

The irits of the mvention can be made from any material that has the required physical

fiber, nylon, polyester, polyamide, polycarbonate, celiuiose, polyethyiene, nitrocelluiose,

cellulose acetate, polyvinylidine difluoride, polytetrafluoroethylene (PTFE), polypropylene,

in certain embodiments of the invention, a wad of fibrous materiai is inciuded in the

medium 1S positioned within the media chamber, This wad of fiber can be a porous material o1

it.

track platform can provide all operations for 1024 low-cost plasmi

axis arm on a

fibrous material is used in lieu of an upper
The 6-

d and operate

de

loa
unattended overnight performing the Macherey-Nagel format maxi prep scale plasmid prep

1

t plasmid prep market., The units can be

ernigh

costs for the 1 mg ov

[

1

1

€ debris removal and

1

lity of the d

kits with the qua

2 mg maxi prep

~

to 1024 x

can give rise

3

) 11

1

1

1

IR R |

1

needed by industrial automation groups. it is aiso understood that the moduies and systems

s,

men

ting embodi

imi

1

des also the following non-1

on provi

1

operation units and at least one muiti-axis robot, wherein,

The inventi

disclosed here may be further modified to prepare mega pre
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is unit for cultur;

t least A) a culture and lys

rise a

ts comp

10N uni

the multiple operat
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; and

an optional quality control unit

A, and C)

Z
a

~

h
s an automated plasmid preparation system comprising one or more of

e32

,» WhIC

1
3

e

comprised of 4 automated piasmid preparation moduies of any one of embodiments i-6.

1

the automated

dulie can proguc

-

lizing

i

in, the mo

les, and wherein,

1
1

P

o

32 culture bottles.

tt
18

bot arm, a holding means for tube and bottle, a
bo

ture

ing

-mL cul

T15CS a 1o

1

500

bot comp

Embodiment 3 is the automated plasmid preparation moduie of embodiment 1 or 2,
oftles is a
7i

bator capable of hold

i-axis ro
b

~

Iture

to operate each of the moduies simuitaneousiy.

1
~

Embodiment

the cu

Embodiment 2 is the automated plasmid preparation module of embodiment 1, which
Embodiment 3 is the automated plasmid preparation module of embodiment 4

Embodiment 9 is an automated plasmid preparation process ut

o

sensor(s) for receiving signais from the muitipie operation units.

comprises one incul
each of

rack(s), one or more centrifuges, and at least one sterilizer, and the B) purification unit comprises

further comprises a track, on which the multi-axis robot moves between the muitiple operation
ite

a set number of DNA columns, wherein each of the DNA column has an open upper end, an
open lower end, a solid phase capable of plasmid DNA capture, and a filter above the soli

the automated piasmid preparation module of any one of embodiments 1-6.

wherein, the mult

m
ull
1
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the automated

izing

util

ion process

tomated plasmid preparat

1S an au

Embodiment 10

unit,

10n

the purificat

izing

1

i

fy the plasmid DNAs, ut

B) puri

to,

asmid preparation process of embodiment 10, wherein,

nt 11 is an automated pl

Embodime;

a) receiving a sequence of incubators each holding a set number oI empty culture

.

bottles

]

growth media and inoculating bacteria sampies transformed with piasmid

d) upon compietion of centrifugation, retricving one culture bottle from the centrifuge

I

10N reagen

I

t, and neutraliza

18 reagen

, lys

to the culture bottle from step d), each addition followed by gentle shaking

¥

ing resuspension reagen

e) sequentially add

il

Embodiment 12 is the automated plasmid preparation process of embodiment 10 or 11,

g) repeating steps d)-f) until the centrifuge is full.

librated DNA columns and after step g) and upon completion o

ieving equi

) retr

h

d DNA

101

~

1

1 ey

o~

1

and moving the supernatani on top of the fiiter into each of the equiiibrate

)

STeAT A

OI DINA columns

col
j) applying pressure on the DNA columns and discarding the clute

b

1

~1 1

and discarding the fiiter and eiute
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m) for each one of the DNA binding columns, placing one collection bottle underneath
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n) adding clution buffer in cach of the DNA columns from step m) and applying

h of the collection tubes from step n) followed by

n ¢ac

1 alcohol
s fuil;

ing isopropy
vortexing

the centrifuge i

o) add

q) upon completion of centrifugation, sequentially retrieving each of the collection tubes

r) sequentiaily adding water into each of the coliection tubes from q) to resuspend

nt 1

s the automated plasmid preparation process of embodime

ti3i

Embodimen

h of the

ling eac

igna

d to s

is programme

bot

the muiti-axis ro

incubation or

of inoculation and start

bot

11-13, wherein, after step ¢) and after step g), the cenfrifuge is programmed to sense the

sequence of incubators to start incubation.

1 the

ignal

dtos

is programme

-axis rol

completion of loading to start centrifugation or the multi

o~

o

asmid preparation process of any one of embodiments

3 is the automated pl

bodiment 1

Empogime

—

old

T

i

o

11 the vacuum man

d)-i);

s not empty, repeating steps

i) i

from step

if the centrifuge

D

E]

-~

~

~

if the centrifuge from step d) is empty, the one of the sequence of incubators from

irom step c) 1S not empty, repeating steps c)-1)

-~

)

i); and

~

repeating steps ¢)-1)
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if the centrifuge from step d) is empty, the one of the sequence of incubators from

V)

signal, wait until the next incubator 1 sequence has sent completion signal to

Embodiment 16 is the automated plasmid preparation process of any one of embodiments

, wherein, after step r), if there arc remaining cuiture botties from step c), repeating steps

11-15

process.

Embodiment 17 is the automated plasmid preparation process of any one of embodiments

bottles to recycling station for cieaning and reuse.

coiumn by biotting and/or vacuum.

bot is further programmed to discard the used

1-ax1s 1o

11-18, wherein, after step n), the muit
DNA columns and remove the column tray.

bot is further programmed to wash the pelicts

18 10

the collection tube with 70% ethanol 1-3 t

11-19, wherein, after step q), the multi-

1mes.

remaining in

ion of

to remove a port

programmed

o

is

t

1-aX1s robo

Iti

tep 1), the mu

o

, wherein, after s

11-20
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1
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It is claimed:
1. An automated plasm

one multi-axis robot, wherein,

urified

t for obtaining p

10N unt

lysing bacteria transformed with plasmid, B) a purificat

; and

an optional quality control unit

A, and C)

D

d

i

plasm

1, turther comprising a track, on which

id ion module of claim

The automated plasmid preparat

the mult

2.

ion units.

bot moves between the multiple operat

1-axi1s ro

comprises a robot arm, a holding means for tube and bottle, a capping/decapping means, a

ignals

iving signa

ts, and sensor(s) for recei

ispensing uni

liquid di

amsm, ong¢ or more

shaking mech:

The automated plasmid preparation moduie of any one of claims 1-3, wherein, the A) cuiture

4,

centrifuges, and at icast one steriiizer, and the B) purification unit comprises one or more

phase.
f the automated

olid

Trising one Oor more o

DNA capture, and a filter above the s

¢ of piasmid DI

vacuum manifolds, one or more centrifuges, one or more column trays each holding a set
end, a solid phase capabl

5. An automated plasmid preparation system comp:

ated plasmid preparation

Y

.3

1

An automated plasmid preparation process utilizing the autom:

6.

1

1

1

moduies simultaneously.

7. An automated plasmid preparation process utilizing the automated plasmid preparation

1

11

) 1

P

1 s TwAT A

11

PN

A} cuiture and lyse plasmid IDNAs, utilizing the cuiture and Iysing unit; and

B) purify the plasmid DNAs, utilizing the purification unit,

1

- 1 -

1.

1

lysing step, each muiti-axis robot is programmed to,

1
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b) sequentially for each incubator at a time, filling each of the culture bottles with growth

c) upon complction of incubation of one of the sequence oI incubators from step b),

decanting the supernatant.

d) upon completion of centrifugation, retrieving one culture bottle from the centrifuge and

the culture bottie Trom step d), cach addition rollowed by gentie shaking

f) placing the culture bottle from step ¢) in the centrifuge

]

The automated plasmid preparation process of claim 7 or 8, wherein, in the B) purifying step,

9.

centrifugation, sequentiaily retrieving each of the cuiture botties from the centrifuge and

i) placing the DNA columns on top of vacuum manifold which is capabie to hold a set of

)

DNA columns

1

derneatn

ttie uny

1
1

e DNA columns, and
ion bo

3

i

]

11
~

1

11

1
1 ~
. 1

AT A

binding columns, placing one collec

s

1
1

1

e DNA columns to elute aqueous sample in the collection tubes

DNA

L)
o

the filter and elute

ing

rd

15Cal

for each one of the

d

)

~

n) adding elution buffer in each of the DNA columns from step m) and applying pressure on

k) adding wash buffer into the DNA columns, applying pressure on

m)

voriexing

p) sequentially placing each of the collection tubes from step o) in the centrifuge until the

11

1

~

1

11

~ . -

~

q) upon completfion of cenfrifugation, sequentially retrieving each of the collection tubes
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r) sequentially adding water into each of the collection tubes from q) to resuspend sample

, each of the

ep b)

¢ automated plasmid preparation process of claim 8 or 9, wherein, after st

10. T

h of the sequence of

ling eac

ignal

is programmed to s

bot

-axis ro

the multi

incubation or

Incubators to start incubation.

and after step g), the centrifuge is programmed to sense the compietion of loading to start

1 the centrifuge to start

1gna;

d to s

1S programme

bot

i-axis ro

centrifugation or the mult

, wherein, after step i),

ms 8-i1

ai

fci

asmid preparation process of any one o

12. The automated pl

1f the centrifuge from step d) 1s empty and the one of the sequence of incubators

i)

if the centrifuge from step d) is empty, the one of the sequence of incubators from

iii)

ion signal,

incubator in sequence has sent completi

step c) is empty, and the next

if the centrifuge from step d) is empty, the one of the sequence of incubators from

iv)

1on

has not sent complet

in sequence

bator

mecu

step ¢) is empty, and the next

repeat steps c)-i).

1

there are no

;and if

N

N

~

~

1

1

1f there are remaining culture bottles from step ¢), repeating steps c¢)-r)

0

1

N

~

N

~

1

1

remaining culture bottles from step c), repeating steps a)-r) or ending process.

o o~

Y

1 1. 1

1

~

- 4 -

the muiti-axis robot 1s further programmed to piace the culture botties to recycling station for

aning and reuse.

cle

12

1

1

1

1 LT A

1

1

~

. . 1 -

1

™

or i), the muiti-axis roboi 1s further programmed to dry the DNA coiumn by biotfing and/or
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16. The automated plasmid preparation process of any one of claims 6-13, wherein, after step n),

column tray.

10N

the collect

ining in

further programmed to wash the pellets rema;

18

i-axis robot i

the mult

% ethanol 1-3 times.

70

th

i

fube w

the multi-axis robot 1s Iurther programmed 1o remove a portion oI the sample 1n each sampie

vial to microplates for quality control.

25



