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Metagenomics is an effective tool for analyzing the composition and diversity of microbial
communities in the environment without the need for cultivation, making it suitable for studying plant-
associated microorganisms. Strobilanthes spp. (indigo plant) is an economically and scientifically
important medicinal plant in northern Thailand. Its leaves are used to produce natural indigo dye and
contain bioactive compounds with potential pharmaceutical applications. Understanding the microbial
communities associated with Strobilanthes spp. is essential for elucidating their roles in promoting plant
growth and synthesizing secondary metabolites. This study aimed to investigate the bacterial
community diversity in leaves of S. cusia (large-leaf) and Strobilanthes sp. (small-leaf) collected from
five sites in Phrae province using 16S rRNA gene sequencing on the illumina platform. The bacterial
communities were predominantly affiliated with the phylum Proteobacteria, particularly the class
Gammaproteobacteria and the order Pseudomonadales, including Pseudomonas spp. and unclassified
bacteria. These taxa are known to contribute to plant growth promotion and the biosynthesis of
bioactive compounds. The findings provide insight into the microbial diversity associated with S. cusia,

offering potential applications in the pharmaceutical, textile, and agricultural industries.
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Table 1 DNA concentration and purity with statistical comparison (F-test, LSD 0.05)

Sample A260 A280 A260/280 Concentration (ng/pl)
A 0.289+0.407 0.033:+0.006° 1.849+0.015° 61.206+12.484°
B 0.057+0.012 0.031:+0.006° 1.824+0.005° 57.552+12.653%°
C 0.053+0.003 0.024+0.005%° 2.171+0.052 53.787+2.984"
D 0.032+0.018 0.0140.008%° 2.243+0.165% 31.899+18.232¢
E 0.057+0.004 0.029+0.002° 2.008+0.021%° 57.852+4.333%
F 0.049+0.002 0.022+0.002° 2.169+0.022°¢ 48.857+2.448
G 0.036+0.005 0.014+0.002° 2.425+0.089° 35.994+13.720%

*Means followed by different letters in the same vertical were significantly different at p<0.05 by LSD

An A260/280 ratio between 1.8 and 2.0 indicates gsood-quality DNA. If the ratio is higher than 2.0, it may suggest slight RNA

contamination, which does not affect subsequent metagenomic analysis.
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Figure 1 Relative abundance of microbial taxa at phylum, class, order, family, and genus levels

Colored bars represent the relative abundance of each taxon in samples A-G; Different letters indicate significant

differences (p<0.05, LSD test).
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Table 2 Taxonomic distribution in all sample of species of microorganisms most commonly found

in samples A, B, C, D, E, F and G here metagenomics

A B* C D E F G* X
Unclassified Pseudomonas 21.44 31.7 445 2197 1959 2597 46.15 30.19
Unclassified_Bacteria 40.77 5141 2256 2728 1292 1285 6.10 24.84
Unclassified_Stenotrophomonas 3.08 048 332 274 693 423 396 353
Unclassified Acinetobacter 1.57 504 251 304 382 266 576 347
Comamonadaceae bacterium HBT44 5 1.64 0.40  0.77 186 427 500 580 282
Unclassified_Sphingobacterium 1.76 006 030 202 626 308 540 270
Unclassified_Brevundimonas 1.07 0.01 0.28 281 186  5.95 1.11 1.87
Sphingobacterium_bambusae 0.34 0.00  0.03 132 090 7.13 1.15 1.55

This table shows the distribution of the most abundant microbial genera found in indigo leaf samples from each location.

The genera Pseudomonas and Stenotrophomonas are noteworthy, as they have been reported to play roles in the synthesis

of indigo and bioactive compounds, which are associated with natural color formation and antimicrobial activity in indigo-

producing plants.
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Table 3 Summary of the taxonomy results found and their uses

Taxonomic Relative Type Utilization
(order) abundance (%)
Rhizobiales 2.10 Antagonistic Agricultural industry
microorganisms
Flavobacteriales 3.04 Flavobacterial Food and cosmetic industry
Lactobacillales 3.89 Probiotic Medical industry /Food and
cosmetic industry
Xanthomonadales 4.57 Pathogenic disease Agricultural industry /
Research
Micrococcales 4.61 Pathogenic disease Agricultural industry /
Research
Enterobacterales 577 Pathogenic disease Agricultural industry /
Research
Sphingobacteriales 5.88 Pathogenic microorganism  Medical industry /Food
in human industry / Research
Burkholderiales 24.84 Pathogenic microorganism  Medical industry
in human
Pseudomonadales 34.14 Antagonistic Agricultural industry

microorganisms

This table summarizes the dominant microbial groups at the order level found in indigo leaf samples, along with their types

and relevant applications. It highlights the potential of these microorganisms in various industries—for instance, members

of the order Pseudomonadales exhibit antifungal properties and can be utilized in agricultural industries, while

Lactobacillales show probiotic potential and can be applied in the food and pharmaceutical sectors.
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