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Study on the effects of gene mdoC of Shigella flexneri on the growth
of bacteria and biofilm formation in vegetable wash waters
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Abstract: [Objective) This study was to explore the effect of gene mdoC of Shigella flexneri on the
growth of bacteria and biofilm formation in the different vegetable wash water. [ Method) The growth
curves of Shigella flexneri and mdoC gene knock-out 0pgC mutant were measured and the biofilm was
quantified by crystal violet assay to study the growth of bacteria and biofilm formation under hypoosmotic
and normal conditions in spinach, green celery, lettuce and cabbage wash water. [Result] The results
showed that the growth rate of 0pgC mutant was lower than wild type in different wash water, while the
wild type and 0pgC mutant grew faster under normal osmolarity than hypoosmotic wash water;there were
significant differences between the biofilm formation of wild type and that of 0pgC mutant in spinach, let-
tuce and cabbage wash water. After increasing the osmolarity of wash water, the quantity of biofilm formed
by wild type in spinach wash water increased significantly, while the biofilm in lettuce and cabbage wash

water decreased. There were significant increases for the biofilm formation of 0pgC mutant in spinach, let-

* [k B 2009-05-20
[HE&TH] BV RS H (2008K01-06)
[fEERIAT X1 #I1980—) 4, BIVLHIK A Fe i+, TENHERMEN S &ML,
E-mail ; liuliul9800502 (@ yahoo. com. cn
GEMGER] S A963—) 5 B E P A #E - A S0, TN HERHEME ML,

E-mail ;: fanmt@nwsuaf. edu. cn



176 P BB K 3R AR

537 &

tuce and cabbage wash water when the osmolarities were adjusted up to the normal ones. [Conclusion) The

gene mdoC deletion in Shigella flexneri retarded significantly the growth at hypoosmotic condition, while

the deletion increased the biofilm formation in cabbage wash water after increasing the osmolarity to nor-

mal level.

Key words: Shigella flexneri; opgC mutant; osmoregulated periplasmic glucans; biofilm; vegetable

wash water
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Table 1 Characteristics of vegetable wash water
BN JnER 5 3% K/ kPa L5 B35 K/ kPa
Variety pH Osmolarity before adding salt Osmolarity after adding salt
3% Spinach 5.81£0.02 89.8+2.6 698.2+10.3
3% Green celery 5.784+0.02 84.7+1.3 662.3+21.3
H:3E Lettuce 5.62+0.07 77.0+0.8 711.0+14. 4
93¢ Cabbage 5.80+0.01 95.0+4.1 690.5+6. 4

A NaCl 5 1938 3% 7k i NaCl ¥ 24 0. 15 mol/L.

Note:; The density of NaCl after adding into the wash water is 0. 15 mol/L.
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Fig. 1 Hypoosmotic medium selection for

Shigella flexneri in growth experiment
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Fig.2 Growth of Shigella flexneri wild type and 0pgC mutant in 1/8L.BNS
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—o— Wild type (without NaCD) ; —o—Wild type (with NaCD ; —w—0pgC mutant (without NaCl) ; — A —0pgC mutant (with NaCD
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Table 2 Absorbance (Agp wm) of growth of Shigella flexneri wild type and 0pgC mutant in wash water

3K A 3K EE ¥/
Green celery Lettuce wash Cabbage wash
wash water water water

0.05840.002 a

0.022£0.001 b

0.0322£0.002 a

0.021+0.005 b

0.094£0.017 a

0.127+£0.001 b

Bl k3R S iﬁfﬁﬁash
Strain Treatment >P )
water
EIEN -
50+ 4
W A Before adding salt 0-050°£0.002 a
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— 53+ a
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ZAyIIEN
14+ ;
opgC FA K Before adding salt 0.04440.004 a
0opgC mutant &k

After adding salt

0.066+0.007 b

0.06540.001 a

0.02340.005 b

0.044+0.004 a

0.024+0.003 b

0.09540. 008 a

0.10240.012 a

TE 3R P AR KOG (R 3 S S bR A W IR 5 25 10 R 0. 035) (¥ 22 {B . oty P [ 50 B8l U b S Rl /NS R RORAE 5% K P 22 R 3. T &

il .

Note:; The values of growth are the differences between absorbance values and control (0. 035) ,different letters under the same cultivar af-

ter the data in the same volumn indicate significant difference at 5%. The same as below.
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Table 3 Absorbance (Agp um) of biofilm formation of Shigella flexneri wild type and opgC mutant in wash water

" P IK 3K A 3K 37K
b3 .
S[tii'*?]n Trd'Lt}fx it Spinach wash Green celery Lettuce wash Cabbage wash
@ catme water wash water water water
Ahnd:
5 Before adding salt 0.00240.001 a 0.00940. 000 a 0.034740.000 a 0.21040.008 a
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! vpe Zﬂfjtu;r adding salt 0.02340.001 b 0.005%40.002 b 0.02940.002 b 0.17740.009 b
A

0piC 5
0pgC mutant

Before adding salt
Jmk
After adding salt

0.0054+0.001 a

0.024+0.001 b

.008+0.000 a

=}

.00740.001 a

0.028+0.001 a

0.030+0.001 b

0.09940.004 a

0.27540.006 b
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Note: The values of biofilm are the differences between absorbance values and control (0. 06).
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