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Abstract: [ Objective ] Soil eukaryotes are key indicator organisms for soil health in ecosystems, and changes in their diversity and
community structure can effectively reflect the evolution of soil quality. In high-throughput sequencing-based studies on eukaryotic
diversity, the selection of amplification primers directly affects the number of sequences of detected taxa, thereby determining the
accuracy of biodiversity assessment. However, the impact of primer selection on the assessment of soil eukaryotic diversity remains
timidly explored.[ Method ] This study focused on soils from seven typical urban land use types in Ningbo City. Amplification was only
conducted for two pairs of widely used 18S-rRNA gene V4 region primers (NF1F_18Sr2bR, TAReuk454FWDI1F TAReukREV3R). The
study systematically compared the effects of different primers on the assessment of soil eukaryotic community composition and diversity,
and analyzed the differences between two bioinformatic methods: Amplicon sequence variants (ASVs) and operational taxonomic units
(OTUs). [ Result ] That the proportion of amplification in eukaryotes for the NF1F_18Sr2bR primer was significantly higher than that of
TAReuk454FWDI1F _TAReukREV3R. Different primers exhibited a preference for specific soil eukaryotic taxonomic groups.
Specifically, at the ASVs level, the NF1F_18Sr2bR primer preferred fungi, protozoa, nematoda, arthropoda, and annelida; at the OTUs
level, the TAReuk454FWD1F TAReukREV3R primer preferred protozoa and arthropoda, while the NF1F 18Sr2bR primer preferred
nematoda, and annelida. Among the primers, NF1F 18Sr2bR was more appropriate for detecting rare species. The rare species of fungi,
nematoda, and annelida amplified by this primer accounted for 12.09%, 38.31%, and 58.33% of their total sequences, respectively. In
contrast, TAReuk454FWD1F TAReukREV3R was more suitable for detecting shared species, as it detected 804 shared species OTUs
across different land use types, which was higher than that detected by the other primer. Both primer selection and analytical methods
collectively determine the differences in « -diversity assessment, but they do not determine the variations in [3 -diversity or the effects
of environmental factors on community structure. In terms of « -diversity, for both primer pairs, the differences in « -diversity among
different land uses were greater at the ASV level than at the OTU level. With respect to (3 -diversity, the explanatory power of the OTUs
level for community diversity was higher than that of the ASVs level. [ Conclusion ] This study revealed the critical impact of primer
selection on the assessment of soil eukaryotic diversity. In future studies, primers and analytical methods should be selected appropriately
based on target taxa and research objectives to ensure the accuracy of community structure and diversity assessment.

Key words: Urban soil; 18S-rRNA; Different primers amplification; Eukaryotes; Diversity assessment
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Table 1 The average number of amplicon sequence variants (ASVs) , average number of operational taxonomic units (OTUs) , and their
respective proportions of the total eukaryotic community for fungi, protozoa nematoda, arthropoda and annelida amplified by different primer sets

NF1F_18Sr2bR TAReuk454FWDI1F_TAR NFI1F_18Sr2bR TAReuk454FWDI1F_TA

(MAs) eukREV3R ( MAs) (MOs) ReukRER ( MOs)

B Fungi 184+7 (43%) b 296£11 (52%) a 289+7 (39%) a 1896 (17%) b
JRAAEY) Protozoa
£ 4 Nematoda
VLB Arthropoda
A% Annelida
SUKELAZEY) Total eukaryotes
TE: BRI TP EEARHERE (n=64); 55 WEUE N R EBAEY T ASVs BH FSF-H OTUs B H & S Bo A= W i Lo i 5
AT AR /NG F R R A B A8 R 4047 5 52 00 35 2% 5 . MAs: P34 ASVs, MOs: -3 OTUs. FIA. Note: Data are presented

standard error( n = 64 ); values in parentheses represent the proportions of the mean number of ASVs and mean number of OTUs

187+10 (44%) a 162+13 (28.6%) b 334410 (45%) b 755+18 (67%) a

25+1 (6%) a 15+1.32 (2.6%) b 31£1 (4%) b 41+1 (4%) a

14+1 (3%) b 182 (3%) a 20+1 (3%) b 29+2 (3%) a

4403 (1%) a 1£0.2 (02%) b 3£0.3 (0.4%) b 7405 (1%) a

427+14b 567+20a 742+15b 1 120+23a

as mean *
of individual eukaryotic taxa relative to the total eukaryotes. Different lowercase letters within the same row indicate significant differences
among different primers under the same analytical method. MAs: Mean ASVs, MOs: Mean OTUs. The same below.
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Fig. 1 Rarefaction curves of asvs and otus amplified by different primers, lines of different colors represent the richness of different samples
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Table 2 Number of rare species of fungi, protozoa, nematoda, arthropoda, annelida, and total rare eukaryotes amplified by different primers,
and their proportion relative to the number of their respective groups.

NFI1F_18Sr2bR TAReuk454FWDIF_TA  NFI1F_18Sr2bR TAReuk454FWDIF _TA

(ASVs) ReukREV3 ( ASVs) (OTUs) ReukREV3R ( OTUs)
FLIA Fungi 253 (8%) 194 (4%) 179 (12%) 118 (9%)
JE A=) Protozoa 108 (4% ) 58 (1%) 120 (7%) 309 (7%)
2k 1 Nematoda 50 (11%) 29 (6%) 95 (38%) 70 (19%)
¥ Arthropoda 34 (11%) 43 (8%) 28 (14%) 50 (16% )
WA781%) Annelida 10 (20%) 1(3.85%) 7 (58%) 10 (38%)
SVAFRAT HAZ% A= %) Total rare eukaryotes 512 (7%) 462 (5%) 437 (11 %) 664 (10% )
a) NFIF_18Sr2bR-ASVs b) NFIF_18Sr2bR-OTUs
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Fig.2 Overlap of ASVs and OTUs amplified by different primers among different land use types
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Fig. 3 Differences a diversity in fungi. protozoa . nematoda . arthropoda . annelida and total eukaryotes among different land use types using two
distinct primer pairs ( NF1F_18Sr2bR and TAReuk454FWDIF_TAReukREV3R ) based on the ASVs and OTUs methods
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Fig. 4 Principal component analysis ( PCoA ) of fungi. protozoa. nematoda, arthropoda. annelida and total eukaryotes in soils under different
land use types, using two distinct primer pairs ( NF1F_18Sr2bR and TAReuk454FWD1F_TAReukREV3R ) and analyses based on the ASVs and
OTUs methods
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Fig. 5 Redundancy analysis ( RDA ) and canonical correspondence analysis ( CCA ) of fungi. protozoa. nematoda. arthropoda. annelida and

total eukaryotic communities in relation to different land use types and environmental factors, using two distinct primer pairs ( NF1F_18Sr2bR
and TAReuk454FWDI1F TAReukREV3R ) and analyses based on the ASVs and OTUs methods
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