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Genetic Stability of Lactobacillus casei Zhang During Continuous Passaging
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Abstract: [Objective] This study aimed to evaluate the genetic stability of Lactobacillus casei Zhang (LCZ) during
continuous passaging. [Method] LCZ was continuously cultured for 100 generations in MRS liquid medium, with
samples collected at generations 0, 25, 50, 75, and 100. The morphology, carbohydrate utilization, and genomic changes
of LCZ were analyzed. [Result] No significant differences were observed in the morphology and carbohydrate utilization
of LCZ across generations 0, 25, 50, 75, and 100. The genome size and GC proportion showed no significant differences
compared to the original genome. SNP mutation analysis indicated that the LCZ genome was highly conserved across
generations, with a low mutation frequency. Average nucleotide identity (ANI) and phylogenetic tree analyses revealed
that the LCZ strains from different generations were closely related to the original genome. No significant differences
were found in the annotations of the carbohydrate-active enzyme (CAZymes) among different generations, suggesting
consistent carbohydrate utilization ability. [Conclusion] LCZ exhibited high genetic stability during continuous passaging.
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M5 AR WK A0 A25 A50 A75 A100|%i%S  fUHY WK AE Y A0 A25 AS0 A75 A100
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2 ERY  JRVEMERE - - - - - 27 CEL D-£F 4 ¥k + + + + +
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Table 3 Genome information of LCZ

Btk Jr 51 % H R ZH K /N /Mb GC i t/%
LCZ 2 2.9 46.40
A0-1 2 2.9 46.42
A0-2 2 2.9 46.39
A0-3 2 2.9 46.40
A25-1 2 2.9 46.39
A25-2 2 2.9 46.40
A25-3 2 2.9 46.39
A50-1 2 29 46.39
A50-2 2 2.9 46.43
A50-3 2 2.9 46.41
A75-1 2 2.9 46.41
A75-2 3 29 46.41
AT75-3 2 2.9 46.40
A100-1 2 29 46.37
A100-2 2 2.9 46.40
A100-3 2 2.9 46.41

IR A M A R RS 7. 4 ANTE K
T 95% W, A g A — Fh O R AR R
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Fig. 3 ANI values of LCZ in different generations

2.4.4 SNP» 474 %

PALCZ J5 46 5 R 7 51 9 2 2%, R 3% 4 it
e AL A2 v A [ AR 0T BRI SNP AR f . &5 R 5&
B, 75 A IR0 AR 250 B8 bk b 3t %5 5 21 37 A4S SNP A A5 .
454 GFF IR SCHF 13 2] T 5 SNP T 48 A1 5% (1 &
B, WL 4. H a4 F CRE, AT LR
L322 ER XRAE . R LR VCIER LR L
XA By AL T ISL3 5ROk ¥ P B (ISL3 family
transposase) [ 2% [K _F, [A] i, 1% 48 5 AR 35 oK A= 7
55K E R AR B .

#4 SNPREMARHERER

Table 4 SNP mutation sites and their annotation information

LG B A kAT R SNP # /4 R 5 RAHKTY
1505100 1506 344 1 LCAZH_RS07810 nonsense
1505100 1506 344 5 LCAZH_RS07810 nonsyn
1899212 1900 456 7 LCAZH_RS09825 nonsyn
2772 415 2773 659 8 LCAZH_RS14265 nonsyn

713 403 714 647 12 LCAZH_RS03725 nonsyn
1505100 1506 344 1 LCAZH_RS07810 syn
1899212 1900 456 2 LCAZH_RS09825 syn

713 403 714 647 1 LCAZH_RS03725 syn

H csyn ROR [ XL HRAE s nonsyn F7n JE 7] A% snonsense F /s & LR A

AL R Y] SNP H & <21 I, /] ¥ A E N
Rl — 4 Fp s g AR = AR B x
S5 IR 100 AR R b (1 R AL 5 HEAT 2 M, S5 2R

R LCZ AN B AR BB B bk % A AL s 3 b F
204, R X ER AT LEE NE — PR . Ik
A, 5 N AREL LCZ B PR 1) SNP A 05 2 BE AL 4 A«
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