Supplementary Figure S1. Rotating 3D reconstruction of the chloroplast of Nitzschia excavata sp. nov. based on CLSM imaging. The specimen shown is the same as in Fig. 1a–b. Strain D.LDZ35
Supplementary Figure S2. Rotating 3D reconstruction of the chloroplast of Nitzschia excavata sp. nov. based on CLSM imaging. Strain D.LDZ6
Supplementary Figure S3. Phylogenetic trees of Bacillariaceae with Eunotia bilunaris as the outgroup, showing the position of the newly identified Nitzschia excavata sp. nov. (green box). Numbers above branches represent bootstrap values from ML analysis, followed by posterior probabilities from BI analysis. An asterisk (*) indicates ML = 100 and BI = 1, while an en dash (–) indicates ML values below 70 and BI values below 0.75. Tree topology is based on ML analysis. A rbcL marker, B psbC marker, C SSU (18S) marker.
Supplementary Figure S4. Physicochemical parameters of water at the Hungarian sampling sites
Supplementary Data S5. Alignment of the psbC sequence from Nitzschia excavata D.LDZ6 and exactly matching reads from SRX19505487 (Bioproject PRJNA938789) from the Ningxia Qingshui River Basin. Coverage of the reference sequence is c. 93%.
Supplementary Data S6. Alignment of the rbcL sequence from Nitzschia excavata D.LDZ6 and exactly matching reads from SRX19505487 (Bioproject PRJNA938789) from the Ningxia Qingshui River Basin. Coverage of the reference sequence is c. 92%.
Supplementary Figure S7. Light microscope microphotographs of Nitzschia sp. SZCZ1090.
Supplementary Figure S8. Spearman rank correlations between eDNA-based relative read numbers of the target species and measured environmental parameters across sampling sites. Colour intensity indicates the strength and direction of correlations (Spearman ρ), with numerical values shown in each cell.
Supplementary Data S9. Dataset file with accession numbers of all analysed sequences. The New Dataset sheet contains all accession numbers. The Model sheet includes only sequences used for evolutionary model calculations for the 3-marker dataset (rbcL–psbC–SSU). The Excluded seq sheet lists sequences excluded from evolutionary model calculations for the 3-marker dataset (rbcL–psbC–SSU). The Collapse… sheets contain names of taxa included in collapsed clades on the respective phylogenetic trees for rbcL, psbC, SSU, and the 3-gene dataset.
Supplementary Data S10. FASTA files containing sequence alignments used for molecular analyses, together with the partitioning file.
Supplementary Data S11. Sequence and characteristics of Hungarian ASVs. Nucleotide sequences of ASVs detected in Hungarian samples, including their P-distance and base pair mismatches from Nitzschia excavata sp. nov. P-distances were calculated over a 263 bp alignment and are rounded to four decimal places.

26

