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Abstract: The important role of intestinal microorganisms in human health has been widely confirmed. At present, most of
the studies on intestinal microorganisms are based on amplification of the V3-V4 region of bacterial 16S rRNA gene, and little
attention has been paid to archaea. In this study, a primer set which can amplify 16S rRNA gene of both bacteria and archaea
at the same time was used. By comparing the community changes before and after probiotics intake, it showed that this primer
set is suitable for analyzing the changes of human intestinal bacteria and archaea communities. The fecal samples of volunteers
were collected, and the amplification and high-throughput sequencing were carried out by using bacterial primer set (B primer)
and bacterial and archaeal universal primer (AB primer); several commonly used rRNA databases were used to determine the
amplification ability of the primer set to bacteria and archaea. The results showed that AB primer could display the bacterial
community amplified by B primer, and could obtain the sequence of common methanogenic archaea in intestinal tract. AB
primer set can analyze the bacteria and archaea in the intestinal tract at the same time by only one amplification and
sequencing, which can show the structure of intestinal microbial community more comprehensively, which is suitable for the

research of intestinal microorganisms.

Keywords: universal primer, intestinal microbiota, bacteria, archaea
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Table 1 Bacterial richness based on the 16S rRNA gene sequence similarity of 97%

Sample name* Sequence number  OTU Chao index ACE index Coverage
H_11 B 23 250 1194 2 868 5168 97.48
H_12_B 29516 1647 3882 6 669 97.11
H_21 B 11 878 1275 3624 7472 96.56
H 22 B 19 615 1397 3169 4616 96.87
H 31 B 23 690 959 2412 3532 98.10
H 32 B 34 115 1154 2819 4370 98.28
H_41 B 18 595 1001 2 483 3792 97.59
H_42_B 25139 906 2 462 4 156 98.17
H_11_AB 14 757 881 1852 2 854 97.81
H_12_AB 32 380 1661 3284 4 424 97.78
H 21 AB 12 885 1333 3158 5467 96.04
H_22_AB 23 897 1472 3099 4 483 97.38
H_31_AB 23 948 674 1781 2971 98.67
H_32_AB 37 056 551 911 1110 99.47
H_41_AB 25596 692 1377 1980 98.90
H_42_AB 15 520 456 840 1112 99.07

*Sample naming rules: H: healthy volunteers; 1-4: sample No. 1-4; 1 and 2: before and after human interference; B:
amplification sequencing results of B primers that can only amplify bacteria; AB: amplification sequencing results of AB

primers that can amplify both bacteria and archaea.
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Fig. 1 Distribution of major phyla and genera in the different samples. (A) The distribution of AB primer set
amplification at phylum level. (B) The distribution of B primer set amplification at phylum level. (C) The distribution of
AB primer set amplification at genus level. (D) The distribution of B primer set amplification at genus level.
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Fig. 3 Shared OTU numbers in different samples. (A) Volunteers 1 and 2. (B) Volunteers 3 and 4.
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Table 2 Primer coverage based on Probe Match tool
in RDP database

Primer Bacteria Euryarchaeota
343F 78.8% <0.01%
798R 65.1% <0.01%
515F 83.0% 82.6%
909R 58.5% 84.5%
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Fig. 5 OTU clustering of different primers in the same samples. (A) Volunteer 1 before probiotics intake. (B) Voluntee
r 1 after probiotics intake. (C) Volunteer 2 before probiotics intake. (D) Volunteer 2 after probiotics intake. (E) Volunteer
3 before probiotics intake. (F) Volunteer 3 after probiotics intake. (G) Volunteer 4 before probiotics intake. (H)
Volunteer 4 after probiotics intake.
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