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Abstract: For the sake of searching new methods of high-throughput screening of mutant strains, the
strains were screened by applying the technology of metabolomics. Through using Fourier Transformation
Infrared spectroscope (FTIR) accompanied with Principal Component Analysis (PCA ) and Hierachical
Cluster Analysis (HCA), the experiment successfully distinguished Streptomyces lydicus AS 4.2501
strains at different times of fermentation, and found the possible biomarkers when Streptomyces [ydicus
AS 4. 2501 synthesized streptolydigin. The experiment, which attempted to use FTIR accompanied with
Artificial Neural Network (ANN) to forecast Streptomyces lydicus AS 4.2501 mutation strains with
different capacities of streptolydigin biosynthesis also obtained satisfying result. The results suggested that
the combination of FTIR of metabolomics analysis with the data analysis of stoichiometric methods have

prospective future in high-throughput screening of mutant strains.
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Fig. 1 PCA-derived score plot of FTIR data from
Streptomyces [ydicus AS 4. 2501
and its mutant strains at 12 h
2501—AS 4. 2501; 1-—mutant strain of inactivating
3-oxoacyl-ACP synthase [ ; 2—mutant strain of inactivating
S-adenosylmethionine synthetase; 3—mutant

strain of co-treatment by ultraviolet and nitrous acid
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Fig. 2 PCA-derived score plot of FTIR data
from Streptomyces lydicus AS 4. 2501
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Fig. 3 HCA-derived plot of FTIR data from Streptomyces lydicus
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Fig. 4 PCA-derived loading plot of FTIR data
from Streptomyces [ydicus AS 4. 2501
(a) 12 h vs 36 h; (b) 24 hovs 36 h
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Table 1 Comparison of simulated and actual results of tested strains

Actual results Time of . .
of strains fermentation/h Simulated results of strains
yield streptolydigin 12 0.0059061 —0. 00087173 —0.0015391 0.0028302
24 —0.0032558 0.01236 —0.01224 0.0093315
36 —0. 0033051 —0. 00075476 —0. 0062886 —0. 0026563
48 —0.0014377 0.0097748 0.0019943 0.0013097
60 1. 3329 X106 —0. 00014956 —3.0286X107° 5.9376X10°°¢
72 0.028211 —0. 2315 0.045933 0.049561
not yield streptolydigin 12 0. 99962 0.99996 0. 99941 0.99926
24 0. 88594 0. 88603 0. 88877 0.99926
36 0. 99998 0.99999 0. 99863 0. 99306
48 0. 99996 0. 99984 0. 99998 0. 99999
60 0. 99998 0. 99999 0. 99999 0. 99999
72 0.99994 0. 99995 0. 99996 0.9999
AN T e DR B R 3 R AR A T ) I I ] 289-298

() ik 5 R R R R s LA FTIR $0R 5 HCA (45
A Ui 2 1) 3t TR R 2 B TR R 1 AT RBZE A AR
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HRAAMM A, FTIR #2R 5 PCA, HCA, ANN
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