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Table 1 APl 50CHL Lactobacillus identification system list of various carbohydrates
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Fig.2  Morphology of L. rhamnosus Probio—M9 in different generations (x100)
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Table 2 Utilization of carbohydrates (API 50CH) of L. rhamnosus Probio—M9 in different generations

%5 K 5D HAAS M A0 A25 A50 A75 A100
0 - Ak 5T 8 _ _ - - -
1 GLY ER + + N . N
2 ERY A 3 48 % _ _ _ _ _
3 DARA D—FT %148 45 _ _ _ _ _
4 LARA L-FT 410 45 - - - - _
5 RIB D-#: 4 + + + + +
6 DXYL D-k 4 - - - - _
7 LXYL Lk 48 - - - - _
8 ADO D-#: 45 5§ - - _ _ _
9 MDX Ik -B-D) ik K AE I - - - - _
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%5 R A BARACE A0 A25 A50 A75 A100
10 GAL D-*5L#E + + + + +
11 GLU D-7) & 4 + + + + +
12 FRU D-R ¥ + + n + +
13 MNE D—H EAE + + + + +
14 SBE Ll 5 45 + N + N N
15 RHA L-R & + + + + +
16 DUL .5 B - - - _ _
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19 SOB STE 1 + N . N N
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44 LFUC L-28 54 - - - — _
45 DARL D-TT 3548 B - - - — _
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47 GNT ] 4 AT N N . N .
48 2KG 2R K W) ) HE BR 4T - - _ _ _
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Fig.3 Comparison of targeted metabolic characteristics

of L. rhamnosus Probio-M9 in different generations

RIS AME BN 3 ftn , R ZEWEFLAF I Probio—
M9 JEUA T AR 3 R 20 K/ 3.00 Mb,GC & 4 46.76%
R AR 1 B2 v TR BR 9 T 2 R A R/ Sl (3,00«
0.002)Mb,GC & & (46.76+0.007)% .,

®3 5N AERM 15 HEEEAER

Table 3 Genomic information of 15 strains from 5 different generations

B ARAX B Scaffold % & AWK E /bp GC & =/% N50/bp N90/bp
S EHESLAFE Probio—-M9 1 2 997 540 46.76 2 997 540 2 997 540
AO-1 1 2 997 381 46.77 2 997 381 2 997 381
A0-2 1 2998 363 46.76 2998 363 2998 363
A0-3 1 2 997 828 46.76 2 997 828 2 997 828
A25-1 1 2 998 445 46.77 2 998 445 2 998 445
A25-2 1 2 994 882 46.75 2 994 882 2 994 882
A25-3 1 3 000 548 46.77 3 000 548 3 000 548
A50-1 1 2 999 583 46.78 2 999 583 2 999 583
A50-2 1 2 998 817 46.76 2 998 817 2 998 817
A50-3 1 3 005 056 46.76 3 005 056 3 005 056
A75-1 1 2999 305 46.76 2999 305 2999 305
A75-2 1 2 999 704 46.76 2 999 704 2 999 704
A75-3 1 2 998 866 46.77 2 998 866 2 998 866
A100-1 1 2 995 453 46.77 2 995 453 2 995 453
A100-2 1 2 997 650 46.77 2 997 650 2 997 650
A100-3 1 2 996 552 46.76 2 996 552 2 996 552
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Fig.4 Phylogenetic tree constructed based on SNP locus
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Fig.6 Collinearity analysis based on the sequence assembly results of 15 strains at different generations
and the original genome of L. rhamnosus Probio—M9
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Table 4 SNP mutation sites and annotation information extracted from 15 strains of different generation
AL A AL b Fo 0k A SNP /A~ % AR REEA AR G 5
2101994-2102746 1 unitig_Olquiver_2102532 nonsyn B SUBR K B B
2456806-2458221 2 unitig_Olquiver_2456989 nonsyn B2k E
527956-529371 1 unitig_Olquiver_528505 nonsyn BREE
10324-11739 1 unitig_Olquiver_10806 syn B2 &ka
206835-208220 1 unitig_Olquiver_207845 syn S =]
2456806-2458221 2 unitig_Olquiver_2457909 syn B2k E
372776-374224 1 unitig_Olquiver_373999 syn NIRHIEEG
47919-49730 1 unitig_Olquiver_48830 syn B-H #) % B B
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Genetic Stability of Lacticaseibacillus rhamnosus Probio—M9 during Continuous Subculturing

Huang Tian, Liu Kailong, Liu Xiaoye, Yao Guoqiang, Sun Tiansong”
(Inner Mongolia Agricultural University, Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education,
Key Laboratory of Dairy Products Processing, Ministry of Agriculture and Rural Affairs, Hohhot 010018)

Abstract Objective: To investigate the genetic stability of Lacticaseibacillus rhamnosus Probio-M9 (L. rhamnosus Pro-
bio-M9) during continuous passage. Methods: The morphological changes, carbohydrate utilization capacity, activity and
metabolic characteristics of L. rhamnosus Probio—M9 were compared in the 0, 25, 50, 75 and 100 passages of the pro-
biotic strain. At the same time, comparative genomics was used to analyze the changes of genome level during the con-
tinuous culture of 100 generations. Results: There were no significant changes (P > 0.05) in phenotypic characteristics
and metabolic characteristics of L. rhamnosus Probio-M9 during 100 generations of continuous culture, and the phenotyp-
ic characteristics were stable, and the strain activity was maintained well. At the same time, using the genome of L.
rhamnosus Probio—M9 as the reference sequence, 15 strains of different generations were sequenced, and the genome size
and GC content showed no significant difference between the 15 strains cultured continuously and L. rhamnosus Probio—
M9. Phylogenetic relationships showed that the 15 strains were closely related to the original genome. From the identified
SNP loci, no mutation locus with stable inheritance was found in every two generations, and the collinear strain was
good. The mutation level of the coding gene at the genome level confirmed that L. rhamnosus Probio—-M9 had stable phe-
notypic characteristics and metabolic characteristics during the continuous culture of 100 generations. Conclusion: L.
rhamnosus Probio—M9 has good genetic stability during continuous passage, which provides a theoretical basis for further
development, research and industrialization of L. rhamnosus Probio—M9.

Keywords Lacticaseibacillus rhamnosus Probio—M9; continuous subculturing; phenotype; metabolism; comparative ge-

nomics; genetic stability



