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Abstract  High-throughput screening and measurement techniques are receiving increasing attention in the
“design-build-test-learn” closed loop of synthetic biology. In this paper, using the new activity detection of enzyme

elements, the activity measurement of genetic circuits, the activity screening of natural products, and the study of
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the relationship between E. coli genotype and nematode host lifespan phenotype as examples, we introduced the

common instruments and steps of high-throughput screening, as well as experimental design and analysis methods,

to systematically sort out the relevant technology, and to provide reference and theoretical basis for the future prog-

ress of high-throughput screening technology.
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Fig.1 Results of the chemical screen for TorS-TorR and the seven rewired TCSs
(sfGFP fold-change values) (modified from reference [18])
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Fig.2 Experimental outline of preparation for HTS campaign utilizing V. cholerae as

a model organism (modified from reference [19])
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Schematic diagram of the procedures for the primary screen using the sqt-3(e2117)" collagen mutants, which are embryonic lethal at 25 °C non-permis-
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Fig.3 Schematic diagram of the procedures for the primary screen using the sqr-3(e2117)"

collagen mutants (modified from reference [24])



WA GRAEY S R R E R IR SRR

2089

AR R AR, Bt 9k B A R 28 K 2k L 5 > 10%,
P<0.001. H A 214N 5 L D] AR BRAY AL i HR A 4]
MEAT e RE K 3 i, 23 RADRIANE R A BIMG1655
HAMAE =R E . RERBIRIE
e, R, BRARE. EAMAEHESII6E
Foolle BEFERIN, RIGHT R 0T— ek AR an 3%
b5 5% % B 2 (colanic acid)(1)id & 45 7= REf% 35 1L K
2 g = A, HalE— DR S R 2 Bl IR 0 4 Rt
IR ZNZS T TAE 2 AP Rl b o2 & B ORAF IR, 154
TEUT Y e R O S IR 35 B S T X S E R .

SEMRE

e JE R A R B, 1R & R A A SUAT)
Kb PR R Bro BEXT BARBE T 5 A, WFFTN A
A DGRBS . RS ANEER S AL K FLAR
s HEPR SRR, RE @, itz i
LA B ENGIRR KB % Hd Ab B2 5 5 1) 3K
Py RGN 5325, e 8 B 0 2 mT 5 B AT TN B R
R I B PRI B AR, AT PR R ) e I ) 6 24
J, ““dim b H AR A

FE BT UAN B v, vl i % 2R TR T
PRI HTE TR ), FE DR 2 ARV A P, R AR
ﬁ%ﬁ’wﬁﬁ AR WU R 2 D A S T

AR Z AR AR, 855, WTUATUL, il &

Fﬁﬁi?imﬁﬁlﬁ\ Lot TRE BRI TR, FEDK %
W AEMAH TR S B A TR 2 A TR
AT T, AMUEA EE RS E L, R HES)
MBS EYB R E LT R

BE Kk (References)

1 Weibull E, Antypas H, Kjdll P, Brauner A, Andersson-Svahn
H, Richter-Dahlfors A. Bacterial nanoscale cultures for
phenotypic multiplexed antibiotic susceptibility testing. J Clini
Microbiol 2014; 52(9): 3310-7.

2 Antypas H, Veses-Garcia M, Weibull E, Andersson-Svahn H,
Richter-Dahlfors A. A universal platform for selection and high-
resolution phenotypic screening of bacterial mutants using the
nanowell slide. Lab Chip 2018; 18: 1767-77.

3 Inglin RC, Stevens MJA, Meile L, Lacroix C, Meile L. High-
throughput screening assays for antibacterial and antifungal ac-
tivities of Lactobacillus species. J Microbiol Methods 2015; 114:
26-9.

4 Shalon D, Smith SJ, Brown PO. A DNA microarray system for
analyzing complex DNA samples using two-color fluorescent
probe hybridization. Genome Res 1996; 6(7): 639-45.

5 Melton L. Protein arrays: proteomics in multiplex. Nature 2004;

11

13

14

15

16

17

18

20

21

429(6987): 101-7.

Abil Z, Ellefson JW, Gollihar JD, Watkins E, Ellington AD.
Compartmentalized partnered replication for the directed evolu-
tion of genetic parts and circuits. Nat Protoc 2017; 12(12): 2493-
12.

Fujii S, Matsuura T, Sunami T, Kazuta Y, Yomo T. In vitro
evolution of a-hemolysin using a liposome display. Proc Natl
Acad Sci USA 2013; 110(42): 16796-801.

Zhang XHD. Optimal high-throughput screening: practical
experimental design and data analysis for genome-scale RNAi
research. Cambridge University Press: New York, 2011.

Radeck J, Kraft K, Bartels J, Cikovic T, Diirr F, Emenegger J, et
al. The Bacillus biobrick box: generation and evaluation of es-
sential genetic building blocks for standardized work with Bacil-
lus subtilis. J Biol Eng 2013; 7: 29.

Phillips GJ. Green fluorescent protein: a bright idea for the study
of bacterial protein localization. FEMS Microbiol Letters 2001;
204(1): 9-18.

Joung J, Ramm E, Pabo C. A bacterial two-hybrid selection sys-
tem for studying protein-DNA and protein-protein interactions.
Proc Natl Acad Sci USA 2000; 97(13): 7382-7.

Shaw WV, Packman LC, Burleigh BD, Dell A, Morris HR, Hart-
ley BS. Primary structure of a chloramphenicol acetyltransferase
specified by R plasmids. Nature 1979; 282(5741): 870-2.

JEIER . XA R A 2R G () 2 LA AEN B [ AR ) D) e 7 o
HIRL. o B AP 5 5 F A ) 4% (Zhou Jianguang. The
construction of lacZ and galK double reporter system and its use
in the study of lambda phage N gene regulation. Chinese Journal
of Biochemistry and Molecular Biology) 1999; 15(4): 568.
Zhang JH, Chung TD, Oldenburg KR. A simple statistical pa-
rameter for use in evaluation and validation of high throughput
screening assays. ] Biomol Screen 1999; 4(2): 67-73.

Zhang, XHD. A pair of new statistical parameters for quality
control in RNA interference high-throughput screening assays.
Genomics 2007; 89(4): 552-61.

Zhang XHD. Novel analytic criteria and effective plate designs
for quality control in genome-scale RNAi screens. J Biomol
Screen 2008; 13(5): 363-77.

Zhang XH, Espeseth AS, Johnson EN, Chin J, Gates A, Mitnaul
LJ, et al. Integrating experimental and analytic approaches to
improve data quality in genome-scale RNAi screens. J Biomol
Screen 2008; 13(5): 378-89.

Schmidl SR, Ekness F, Sofjan K, Daeffler KN, Brink KR, Landry
BP, et al. Rewiring bacterial two-component systems by modular
DNA-binding domain swapping. Nat Chem Biol 2019; 15(7):
690-8.

Sikora AE, Tehan R, McPhail K. Utilization of vibrio cholerae as a
model organism to screen natural product libraries for identification
of new antibiotics. Methods Mol Biol 2018; 1839: 135-46.

Tran N, Zielke RA, Vining OB, Azevedo MD, Armstrong DJ,
Banowetz GM, et al. Development of a quantitative assay ame-
nable for high-throughput screening to target the type II secretion
system for new treatments against plant-pathogenic bacteria. J
Biomol Screen 2013; 18(8): 921-9.

Waack U, Johnson TL, Chedid K, Xi C, Simmons LA, Mobley
HLT, et al. Targeting the Type II secretion system: development,
optimization, and validation of a high-throughput screen for the



2090

UL

22

23

identification of small molecule inhibitors. Front Cell Infect Mi-
crobiol 2017; 7: 380.

Kan SBJ, Lewis RD, Chen K, Arnold FH. Directed evolution of
cytochrome c for carbon-silicon bond formation: bringing silicon
to life. Science 2016; 354: 1048-51.

Kille S, Acevedo-Rocha CG, Parra LP, Zhang ZG, Opperman
DJ, Reetz MT, et al. Reducing codon redundancy and screening

effort of combinatorial protein libraries created by saturation mu-

24

25

tagenesis. ACS Synth Biol 2013; 2: 83-92.

Han B, Sivaramakrishnan P, Lin CJ, Neve IAA, He J, Tay LWR,
et al. Microbial genetic composition tunes host longevity. Cell
2017; 169: 1249-62.

Baba T, Ara T, Hasegawa M, Takai Y, Okumura Y, Baba M, et
al. Construction of Escherichia coli K-12 inframe, single-gene
knockout mutants: the Keio collection. Mol Syst Biol 2006; 2:
2006.0008.





