








Comparing the 1D protein banding patterns after pH and bile salts stress revealed a number of protein bands 
which were differentially expressed. With the whole cell proteomic profile, the most noticeable difference was 
the presence of dominant bands of MW ~40 kDa and ~78 kDa, which was seen after 16 h incubation with pH 
3.5. It was visually difficult to detect any changes in protein expression banding patterns in case of bile salts 
stress with the whole cell profiles (data not shown). The cytosolic protein banding patterns were much more 
clear and distinct. Presence of dominant bands of MW ~32 kDa was observed after 16 h incubation with pH 
3.5. Presence of dominant bands of MW ~32 kDa and ~30 kDa was observed after 16 h incubation with 3.5% 
bile salts, see Figure 2(a).  
Unlike the dairy food isolate, clear distinguishable changes at pH 3.5 and 3.5 % bile salts after 16 h incubation 
were observed in the whole cell protein profile. The comparison of the protein profile banding patterns with pH 
stress and bile salts stress revealed a number of protein bands which were differentially expressed. With the 
whole cell proteomic profile, the most noticeable difference was the presence of dominant bands of MW ~78 
kDa and ~110 kDa, which was seen after 16 h incubation with pH 3.5. With 3.5 % bile salts, the presence of 
dominant bands of MW ~78 kDa was observed after 16 h incubation, (data not shown). In case of cytosolic 
profiles, protein bands of MW ~110 kDa was observed after 16 h incubation with pH 3.5. Presence of 
dominant bands of MW ~80 kDa, ~100 kDa and ~160 kDa was observed after 16 h incubation with 3.5 % bile 
salts, see Figure 2(b). 
The marked bands highlighted in lanes 4, 5, 6 and 7 showed changes in protein expression in Figure 2. 
Protein ladder marker (M); reference culture grown in standard MRS broth sampled after 24 h (lane 1); culture 
grown in standard MRS broth sampled after OD reaches 1.5 - 2 approximately 8 - 10 h (lane 2 and 3); culture 
grown in MRS broth of pH 3.5 (a) and pH 3.5 (b) sampled at 16 h (lane 4 and 5); culture grown in MRS broth 
containing 3.5 % bile salts (a) and 3.5 % bile salts (b) sampled at 16 h (lane 6 and 7). 
From the 1D SDS PAGE protein profiles, dominant protein bands was observed with isolates MI 13 and RC 2 
under pH 3.5 and 3.5 % bile salts stress after 16 h incubation. Isolate MI 13 displayed over-expressed bands 
following pH stress with whole cell protein profiles and bands were over- expressed with pH and bile salts 
stress for cytosolic profiles. Isolate RC 2 showed clear dominant bands following pH and bile salts stress for 
both whole cell and cytosolic protein profiles. The stress response can affect the synthesis of several proteins, 
more specifically stress proteins (Hussain et al., 2013). There are three different groups of stress proteins. (i) 
general stress proteins - the most commonly expressed proteins in response to most stresses and by likely all 
bacteria. They are induced non-specifically and are involved in DNA or protein repair. Examples include DnaK, 
GroEL, GroES or proteases like Clp proteases, (ii) specific stress proteins- proteins which are expressed 
under specific/particular stress conditions and (iii) proteins of general metabolism, that can be affected by 
some specific stresses (Champomier-Vergès et al., 2002) and conditions such as lactose starvation (Hussain 
et al., 2009a). 1D SDS PAGE technique is a useful to see an overview of the changes in the proteome but it 
does not provide information on the identity of the proteins. Further characterisation and identification of 
differential expressed proteins was not done in this study. It would be informative to identify important proteins 
that may serve as bacterial biomarkers for the selection of strains with the best probiotic potential. 
 

 
                                (a)                                                                                  (b) 

Figure 2: One-dimensional SDS-PAGE protein profile of cytosolic proteins from MI 13 (a) and RC 2 (b) 
cultures 
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4. Conclusion 

Bacterial isolates compared in this study showed a great diversity in their biochemical characteristics. 
Significant differences were observed in the VFA production, bacterial FA profiles and ID banding pattern 
between bacterial species and stress conditions. Our results provide insight that may facilitate the 
development of new strategies for biotechnological applications of these species under physiological or 
environmental stress. 
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