afX £

Synthetic Biology Journal 2o2s.6(4).0s6-071 2025 £ % 6% % 4 33 | waw.synibioj.com

= ‘/\ A DOI: 10.12211/2096-8280.2025-038
v N :
ﬁﬁ HIENX

FET AL Lo B v 0 e (ol A ) e e ke T A sl T ) e 1

WA, EXEN WA, BAR" RTN RES, FEE B
C AEHERLIARERIEZAR TS, R 102206; > HEAWEHAERAE, 4T 102206)

WE: HEYENERERN TIEEMLRTIXELNT, FENERBREEENEALNTEFSREERM
ProEEEER . RESELRAFEIEAET, LUER—ZT KEFIl . £SBELNT, FEHITK
TIESEKR. ICREE. EHRNEHR, KEATREELEEIEERTSH . SIXIX—RE, KRINE NS
H—M B ENET (R, BEEERGRIYREFI SIS B EMMFIE, FR B AT I3
M-Bk-EIENETRE . ERAENTMATEREF, TIFERFEE MR ESR T SMMEY =ENS
DL R EMIE . BIIAFIRIESEIREER, IERR T ARttt R GeAl S AR AT IERBE, NEEELR =R
KERMTHMTENAmLE,

X Baiiera; REFS; =EHE;

»D

RS, GREYE

sl

RESES: TP273 XEkiaEE: A

Development and application of a high-throughput microbial clone
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Abstract: Microbial clone picking, a crucial step in genetic engineering and biological experiments, involves the
accurate and rapid isolation of single colonies with desired characteristics from petri dishes teeming with numerous
clones, followed by their inoculation into culture media for further propagation or analysis. In high-throughput settings,
this task becomes burdensome due to its vast volume, complex record-keeping requirements, and the risk of cross-
contamination, rendering manual operations impractical for achieving timely and precise results. To address this
challenge, we present the design and manufacture of an automated clone picking workstation that performs efficient
clone picking using 96-channel pneumatic pick-up pins, eliminating the need for consumables. The pins can be reused
after ultrasonic cleaning and sterilization at high temperature following the previous picking cycle, making it more
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economical and environmentally friendly, compared with other methods that use disposable pipettes or picking needles.
The pins can be replaced to adapt to different types of bacterial strains to meet various experimental requirements. The
grab integrated on the picking head can rotate 360° and transfer the plates to different work positions.In the aspect of
colony detection, the photos are automatically taken by an optical system, and the positioning and screening of colonies
are achieved through the deep learning of numerous colony images by the software, which was designed independently.
The precision image recognition technology is coupled with robotic and automated control technologies to enable
seamless processes for picking, inoculating, cleaning, and drying. The High-Efficiency Particulate Air Filter and
ultraviolet sterilization prevent cross-contamination, ensuring the experimental environment meets the required
standards. This workstation is equipped with an independent operation computer and has developed a set of user-
friendly software that enables personalized editing of multiple experimental protocols tailored to diverse microbial
clone types. It can also communicate with external devices via TCP/IP protocols, facilitating the integration for
conducting experiments such as fully automated synthetic biology. The validation experiment of bacterial colony
picking was conducted by a prototype machine to test the selection efficiency. The success of the experiment suggests
that the proposed system and method are feasible and effective, offering a valuable tool and a practical approach for the

automation development of high-throughput laboratories.

Structural composition Control system

@ 96-channle pneumatic picking system e Electrical control system

o Ultrasonic cleaning and sterilization system e User-friendly software

@ Photography and optical recognition system ® Machine vision algorithm based on deep learning
o HEPA and UV system ® Standard communication protocols

Exprimental procedure Advantages

e Colony inoculating o High-throughput screening

o Colony picking o Lasy-to-use software

@ Pins cleaning @ Various colony picking experiments support
® Pins drying ® Low-cost and pollution-free design

Keywords: automation platform; deep learning; clone picking; machine vision; synthetic biology
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Fig.1 Overall form of clone selection workstation
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Fig. 2 System composition of clone picking workstation
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Fig.5 Problems existing in colony images that

affect recognition
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Fig. 14 Control interface framework of the workstation
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