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Culture medium optimization of fastidious Parvimonas micra
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Abstract: [Objective] To improve the culture medium components of Parvimonas micra,
increase the number of live cells, and develop a demonstration method for culturing fastidious
bacteria. [Methods] Biochemical analysis was conducted on a strain of P. micra to screen the
potential substrates that could promote bacterial growth. A single-factor experiment was
carried out for each substrate with three concentrations. The substrate with a significant
bacterial enrichment effect was further optimized for concentration, and thus a new culture
medium was obtained. [Results] The single-factor experiment results showed that the
substrates with significant bacterial enrichment effects included L-serine, L-threonine, and
glycyl-L-glutamine. In the medium with the addition of 4.8 g/L L-serine, the live cell count of
P. micra reached 3.6x10° CFU/mL, representing a 4.2-fold increase compared with that in the
basic medium with tryptone soya broth (TSB) and fetal bovine serum (FBS). Furthermore, the
improved culture medium was applied to the culture of another P. micra strain, demonstrating a
significant growth-promoting effect. [Conclusion] This study proves that using biochemical
identification plates to screen medium supplements is a fast and efficient method, providing a
reference for the enlargement culture of fastidious bacteria.

Keywords: Parvimonas micra,; fastidious bacterium; medium optimization
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The growth curves of Parvimonas micra. The growth curves of Parvimonas micra Pm-42 and

ATCC 33270 in TSB+FBS (A), BHI (B) and BHI+cysteine (C) medium. The growth curves of Parvimonas
micra Pm-42 (D) and ATCC 33270 (E) in three media. Date are shown as the mean of three replicates, with

the error bars representing + standard error.
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Figure 3  Positive substrates and concentrations screening. A, B: The optical density at 660 nm after 48 h and 72 h
culture with different concentrations of amino acid substrates. C, D: The optical density at 660 nm after 48 h and
72 h culture with different concentrations of nucleosides, nucleotides and acid substrates. E, F: The optical density
at 660 nm after 48 h and 72 h culture with different concentrations of carbohydrate substrates. Compared with
control group, and the data was statistically analyzed by paired t-test with GraphPad Prism 8.0 software, Date are
shown as the mean of three replicates, with the error bars representing + standard error. **: P<0.01, ***: P<0.001.
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Figure 4 Concentrations optimization of positive
substrates. The optical density at 660 nm after 48 h
(A) and 72 h (B) culture with different concentrations
of bacteria-promoting substrates. Date are shown as
the mean of three replicates, with the error bars
representing + standard error.
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*1 EXREERRAKFRIT

Table 1 Orthogonal experimental factors and levels
design
Level A: B: C:
L-threonine L-serine Glycyl-L-glutamine
(g/) (g/'L) (g/)
1 4.8 3.6 4.8
2 6.4 4.8 6.4
8.0 6.0 8.0

*2 EXRESERER

Table 2 Orthogonal experimental groups and results

Experiment A: B: C: ODg¢s0
number L-threonine L-serine Glycyl-L- (72 h)
(g/L) (g/L) glutamine

(g/L)
1 (ABC) 1 1 1 0.439
2 (AIB,Cy) 1 2 2 0.420
3 (AIBGy) 1 3 3 0.384
4 (A;B,Cy) 2 1 2 0.284
5 (AB,Cy) 2 2 3 0.276
6 (AB;C)) 2 3 1 0.340
7 (AsB,Cy) 3 1 3 0.197
8 (AsB,C)) 3 2 1 0.248
9 (AB;Cy) 3 3 2 0.210
K 1.243 0.944  1.027
K, 0.900 0.943 0914
Ks 0.679 0.935  0.881
k 0.414 0.315 0.342
ks 0.300 0.314 0.305
ks 0.226 0.312 0.294
R 0.188 0.000  0.049 A>C>B
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Figure 5 The growth curves of Parvimonas micra
after adding L-serine in the medium. The growth
curves of Parvimonas micra ATCC 33270 (A) and
Pm-42 (B) after adding L-serine in the medium.
Date are shown as the mean of three replicates, with
the error bars representing + standard error.
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