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Supplementary material

Supplementary methods 

DNA extraction and 16S rRNA gene sequencing 

Lysis buffer (1 mL) was added to the suspension of SIgA-targeted bacteria or 
precipitates of fecal fermentation samples. The suspension was then transferred to a 
cracking tube containing 0.3 g of 0.15 mm and 0.1 g of 0.7 mm zirconia/silicon beads 
(Shanghai Shenggong Biological Engineering Co. Ltd, China). Samples were 
homogenized using a Multifunctional Tissue Homogenizer (Bertin, France) for two 
cycles of bead-beating at 6,300g for 35 s and cooled for 45 s on ice. After centrifugation 
(15,000g, 4 °C, 5 min), the supernatant was transferred to a 2 mL Eppendorf (EP) tube 
and 300 μL lysis buffer was added to the precipitate. The above steps were repeated to 
incorporate the supernatant into a 2 mL EP tube (MACKLIN, China). The supernatant 
was mixed with 300 μL of ammonium acetate and then centrifuged for 10 min (15,000g, 
4 °C). The DNA was then precipitated by adding 1 volume of isopropanol to the 
aqueous phase. Precipitated DNA was pelleted (15 min, 15,000g, 4 °C), washed with 1 
mL 75% EtOH (5 min, 15,000g, 4 °C), dried (15 min, no heat, autorun setting), and 
resuspended in 100 μL TE buffer ( pH 7; 50 °C for 30 min). The DNA was then treated 
with 10 mg mL−1 RNase A (Shanghai Shenggong Biological Engineering Co. Ltd, 
China) before purification (Ezup column bacterial genomic DNA extraction kit, 
Shanghai Shenggong Biological Engineering Co.Ltd, China) and elution in 50 μL CE 
buffer for further ana-lysis1. DNA concentrations were determined using a Qubit3.0 
Fluorometer (Invitrogen, Carlsbad, CA, USA).

Microbial profiles were analyzed by 16S rDNA sequencing at BGI Co., Ltd 
(Wuhan, China). To maximize the effective length of the MiSeq 250PE and 300PE 
sequencing reads, a region of approximately 469 bp encompassing the V3 and V4 
hypervariable regions of the 16S rRNA gene was targeted for sequencing. The PCR 
primers used to amplify V3, and V4 hypervariable regions were as follows: forward 5'- 

CCT ACG GRR BGC ASC AGK VRV GAA T -3' and reverse 5'- GGA CTA CNV 
GGG TWT CTA ATC C -3'. In addition, an indexed linker was added to the end of the 
16S rDNA PCR product for next-generation sequencing (Illumina, San Diego, CA, 
USA). First-round PCR products were used as templates for the second round of PCR 
amplicon enrichment (94 °C for 3 min, followed by 24 cycles at 94 °C for 5 s, 57 °C 
for 90 s, and 72 °C for 10 s, and a final extension at 72 °C for 5 min). PCR reactions 

Electronic Supplementary Material (ESI) for Food & Function.
This journal is © The Royal Society of Chemistry 2021



2

were performed in triplicate using a 25 μL mixture containing 2.5 μL of TransStart 
Buffer, 2 μL of dNTPs, 1 μL of each primer, and 20 ng of template DNA. DNA library 
concentration was validated using a Qubit 3.0 Fluorometer. According to the 
manufacturer's instructions, the libraries were quantified to 10 nM and subsequently 
multiplexed and loaded on an Illumina MiSeq instrument. The libraries were quantified 
to 10 nM and subsequently multiplexed and loaded on an Illumina MiSeq instrument 
(Illumina, San Diego, CA, USA). Sequencing was performed using PE250/300 paired-
end; image analysis and base calling were performed using the MiSeq Control Software 
embedded in the MiSeq instrument.

The raw data were filtered to eliminate the adapter pollution and low quality to 
obtain clean reads, then paired-end reads with overlap were merged to tags using 
FLASH (Fast Length Adjustment of Short reads, v1.2.11)2. The tags were clustered to 
OTU with a 97% threshold using USEARCH (v7.0.1090)3. All tags were mapped to 
each OTU representative sequence using USEARCH GLOBAL. OTU representative 
sequences were taxonomically classified using a ribosomal database project (RDP) 
classifier (v.2.2)4 on the database Greengene, using the 0.6 confidence value as a cut-
off.
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Supplementary tables

Table. S1 The identification of strains

number identification result  type strain similarity (%) source

S1 Lactobacillus rhamnosus - 99.79 HN001

S2 Lactobacillus fermentum - 99.93 CECT 5716

LF-1 Lactobacillus fermentum CECT 562 99.93 feces from T3H

LF-2 Lactobacillus fermentum CECT 562 100 feces from T3H

LF-3 Lactobacillus fermentum CECT 562 99.86 feces from T3H

LF-4 Lactobacillus fermentum CECT 562 99.93 feces from T3H

LR-1 Lactobacillus reuteri JCM 1112 99.79 feces from T1H

QS01 Lactobacillus reuteri JCM 1112 99.72 feces from T1H

LR-3 Lactobacillus reuteri JCM 1112 99.78 feces from T1H

LR-4 Lactobacillus reuteri JCM 1112 99.79 feces from T1H

LR-5 Lactobacillus reuteri JCM 1112 99.49 feces from T1H

T1H: healthy pregnant women in the first trimester; T3D: pregnant women with gestational 

diabetes; T3H: healthy pregnant women in the third trimester.

Table. S2 Gas production in vitro fermentation

group gas production (mL)

GDM 2.06 ± 0.56

GDM+QS01 5.30 ± 1.20*

GDM+HN001 5.00 ± 1.00*

Results are expressed as mean ± SD. *p<0.05, compared to GDM. GDM：Gestational diabetes 

mellitus; GDM+QS01: GDM + L. reuteri QS01; GDM+HN001: GDM + L. rhamnosus HN001.
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