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1 Abstract
2 The Sanghuangporus genus is a group of important traditionally used medicinal
3 mushrooms with significant and valued medicinal properties. Although the taxonomy
4 of Sanghuangporus sanghuang species and Sanghuangporus genus has been
5 established, the issue of species classification of the genus still needs to be resolved,
6  due to privious long-term confusion of the species delineation and taxonomy. In this
7 study, a comprehensive phylogeny of all genera within the Hymenochaetaceae family
8  was firstly established using ITS, nLSU, EF1a, RPB1 and RPB2. This facilitated further
9 global screening of Sanghuangporus under the taxonomy framework of
10  Hymenochaetaceae. Based on screenings using seven-gene sequences including ITS,
11 nLSU, EFla, RPB1, RPB2, nSSU and mtSSU, a global inventory of non-redundant 917
12 sequences related to 580 Sanghuangporus collections was presented, which is more
13 than twice the size of previous study that relied solely on ITS used as the query sequence.
14 According to the currently established taxonomy of Sanghuangporus, phylogenetic
15  analyses using seven-gene sequences with Maximum Likelihood method were carried
16  out, and specifically addressed the issue of mislabeling and worldwide distribution of
17 Sanghuangporus species. Furthermore, a consise seven-gene-based classification
18 system was supplied for future rapid and accurate species delieanation of
19  Sanghuangporus varieties. This study provides a most comprehensive resouce database
20  of Sanghuangporus collections with correct taxonomy and will significantly promote
21  the standardization of fundamental researches, utilization and industrial develoment of
22 Sanghuangporus varieties.
23

24 Keywords: Hymenochaetaceae, Phylogeny, Sanghuangporus, Taxonomy
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25  Introduction

26 The established Sanghuangporus genus is an important group of wood-inhabiting
27 mushrooms belonging to the family Hymenochaetaceae (Hymenochaetales,
28  Basidiomycota), and has been documented in ancient medical literature as ‘Sanghuang’
29  (Zhou et al., 2022). Since 1968, it has been reported that the Chinese medicinal fungi
30  ‘Sanghuang’ possesses antitumor, antimicrobial anti-inflammation, and
31 immunomodulation activities (lkekawa et al., 1968; Shibata et al., 1968; Chepkirui,
32  2018; Chengetal., 2019; Wu and Dai, 2020; Gao et al., 2025). Corresponding bioactive
33 components including polysaccharides, polyphenols, terpenes and flavonoids have
34  been increasingly described (Chepkirui, 2018; Cheng et al., 2019; Zhou et al., 2022;
35 Lu et al, 2024; Chen et al., 2025). These components also have been demonstrated
36 additional health-improving effects including pulmonary protection, hypoglycemic
37  properties, sleep improvement, gout mitigation, antiaging, neuroprotection, and
38  muscle-strengthening abilities (Lu et al., 2024). Recently, it was found that ethanol
39 extractions of Sanghuangporus species attenuated hepatocyte ferroptosis, lipid
40  peroxidation and intestinal microbiota disturbance to attenuate liver fibrosis (Gao et al.,
41  2025), while polyphenol-rich extracts exhibited the potent efficacy in diminishing
42  dextran sodium sulfate (DSS)-induced colitis through modulating gut microbiota and
43 activating aromatic hydrocarbon receptor (AhR) signaling (Zhong et al., 2024).

44

45  Despite the important medicinal properties of the Sanghuangporus, Sanghuangporus
46  species, especially the true ‘Sanghuang’, Sanghuangporus sanghuang (S. sanghuang),
47  has been long subjected to the controversy regarding the species identification.
48  Sanghuangporus species have been mislabeled with various macrofungi sharing similar

49  appearance, habitat, and even therapeutic effects (Zhou et al., 2016; Zhou et al., 2022;
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50 Feng et al., 2024). This partially resulted in difficulties to relate ‘Sanghuang’ to a
51  modern taxonomic name according to its description in ancient medical literature. In
52  early stage of the 20th century, Sanghuangporus species were classified mistakenly in
53  Fomes, Phellinus and Inonotus genus, while the S. sanghuang has been mislabeld as
54  multiple names, such as Phellinus linteus (P. linteus), P. igniarius or P. baumii for a
55  long time (Wu et al., 2012; Han et al., 2016; Zhu et al., 2019). According to modern
56  fungal taxonomy, the wild resembling Sanghuangporus species may belong to
57  Fomitiporia, Fulvifomes, Fuscoporia, Inocutis, Inonotus, Phellinus, Phylloporia,
58  Porodaedalea and Tropicoporus genera within the Hymenochaetaceae family (Wu et
59 al., 2012; Wu et al., 2022).

60

61  Establishing a multi-gene-based phylogeny has been used as a criterion for
62  standardizing phylogenetic placement of taxa. From a basic science perspective, the
63  fungal internal transcribed spacer (ITS), along with nuclear large subunit rDNA (nLSU),
64  has been proposed as a universal molecular marker for fungal identification (White,
65  1990; Seifert, 2009; Wu et al., 2012; Koljalg et al., 2013). The significant development
66  for discriminating fungal species is application of combined data from six genes to
67  produce a well-resolved phylogeny on fungal evolution (James et al., 2006). These
68  genes including ITS, nLSU, small subunit rDNA (nSSU), translation elongation factor
69 1-a (EFla), and largest and second largest subunits of RNA polymerase I (RPB1 and
70  RPB2) (James et al., 2006), have also been used for phylogenetic analyses of
71 Basidiomycota species (Zhao et al., 2016; Zhao et al., 2017; Melanda et al., 2021; Wu
72 etal., 2022; Zhao et al., 2022). In addition, the mitochondrial SSU (mtSSU) also has
73 been used as an accessory molecular marker for identification of fungal species

74 including the Hymenochaetales (Jeong et al., 2005; Melanda et al., 2021; Wang et al.,
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75 2023).

76

77  Species identification lies at the art of Sanghuangporus studies, which has been
78  favoured by DNA-based approaches in recent years. Based on collective efforts in
79  researching morphological and ITS phylogenetic data of fungal collections, Wu ef al
80 firstly delimited the true ‘Sanghuang’ as Inonotus sanghuang (I. sanghuang), and
81  described six related species (Wu et al., 2012). The true ‘Sanghuang’ should be a
82  previously unnamed species exclusively inhabiting Morus trees, in consist with the
83  ‘Sanghuang’ recorded in classic books of traditional Chinese medicines (Zhou et al.,
84  2022). Furthermore, based on ITS and nLSU data analyses, the Sanghuangporus was
85 firstly introduced for describing a clade with distinctive characters segregated from the
86  Inonotus complex (Zhou et al., 2016). After the establishment of Sanghuangporus
87  genus, increasing Sanghuangporus species were defined (Zhu et al., 2019; Wu and Dai,
88  2020; Shen et al., 2021; Wu et al., 2022). Using a combined dataset of ITS, nLSU,
89 EFla, RPB1 and RPB2 sequences (Wu et al., 2022), a taxomomy framewok of
90  Sanghuangporus including 18 species were presented. Currently, based on ITS and
91 nLSU data analyses, the 19th species S. mongolicus (S. mongolicus) was described
92  (Hou et al., 2023; Zhao et al., 2024). These laid an significant foundation for global
93  screening of Sanghuangporus among the Hymenochaetaceae and addressing the issue
94  of mislabelling of Sanghuangporus varieties (Shen et al., 2021; Wu et al., 2022; Zhao
95 etal., 2024).

96

97  Towards a global identification of Sanghuangporus collections, we constructed a global
98  phylogeny of all genera within the Hymenochaetaceae family, and appiled seven-gene

99  sequence data from ITS, nLSU, nSSU, EFla, RPBI, RPB2 and mtSSU for global
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100  screening of Sanghuangporus collections among the Hymenochaetaceae. Further
101  seven-gene-based phylogenetic analyses specifically addressed the issue of mislabeling
102  and worldwide distribution of Sanghuangporus species. This study provides a most
103 comprehensive inventory of Sanghuangporus species, and will promote propriate use
104  in medicinal studies and industrial development of Sanghuangporus varieties with

105 correct taxonomy.
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106  Materials and methods

107  Sequence preparation

108  Atotal of 601 representative materials from all 49 genera within the Hymenochaetaceae
109  in NCBI taxonomy were collected, with their sequences including ITS, nLSU, EF1a,
110  RPBL1 and RPB2. All the materials had at least two sequences, with the exception of
111  those from 9 genera, including Aurificaria, Erythromyces, Hastodontia,
112 Hymenochaetopsis, Mensularia, Inonotus, Sanghuangporus, Stipitochaete and
113 Xanthoporia (Table S1). For global screening of Sanghuangporus among the
114  Hymenochaetaceae family, a total of 20251 nucleotide sequences (derived from the
115  Genbank on Oct 10th, 2025) under the taxonomy of Hymenochaetaceae in NCBI were
116  downloaded. Sequences of seven genes including ITS, nLSU, EFla, RPB1, RPB2,
117 nSSU and mtSSU were extracted, and divided correspondingly into individual-gene
118  files. Among the Hymenochaetaceae sequences, 17 ITS and nLSU sequences from 10
119  sequenced Sanghuangporus genomes were extracted through local blast search
120  (McGinnis and Madden, 2004) against Sanghuangporus sequences (Table S3) using
121 BioEdit 5.0.6 (Alzohairy, 2011). Sequence terminals were determined according to the
122  primer pairs of ITS1 (5-TCCGTAGGTGAACCTGCGG-3') and ITS4 (5-
123 TCCTCCGCTTATTGATATGC-3") for ITS (White, 1990b), and LROR (5'-
124  ACCCGCTGAACTTAAGC -3) (Schroers et al, 2005) and LR7 (5
125 TACTACCACCAAGATCT -3") for nLSU (Vilgalys and Hester, 1990; Wu et al., 2022).
126

127 Global screening of Sanghuangporus based on single-gene phylogenetic analyses
128  For global screening of Sanghuangporus collections, Each gene file was subjected to
129  MAFFT (v7.310) alignment using the iterative refinement options G-INS-i with the

130  settings —globalpair --maxiterate 1000 (Nakamura et al., 2018). Sequence-alignment
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131 files were mannually trimmed by deleteing sequences of primer pairs and their flanking
132 sequences at terminals of aligned sequences. Primer pairs were used, including ITS1
133 and ITS4 for ITS (White, 1990b), LROR (Schroers et al., 2005) and LR6 (5'-
134 CGCCAGTTCTGCTTACC -3") for nLSU (Vilgalys and Hester, 1990), 983F (5'-
135 GCYCCYGGHCAYCGTGAYTTYAT -3") and 1567R (5'-
136 ACHGTRCCRATACCACCRATCTT -3') for EFla (Wu et al., 2022), RPB1-Ac (5'-
137  GARTGYCCDGGDCAYTTYGG -3") and RPB1-Cr (5-
138 CCNGCDATNTCRTTRTCCATRTA -3') for RPB1 (Matheny et al., 2002), bRPB2-
139 6F (5 TGGGGKWTGGTYTGYCCTGC -3) and bRPB2-7TR  (5'-
140 CCCATWGCYTGCTTMCCCAT -3) for RPB2 (Matheny, 2005), NSI (5~
141  GTAGTCATATGCTTGTCTC -3") and NS8 (5'- TCCGCAGGTTCACCTACGGA -3')
142 for nSSU (White, 1990), and MS1 (5'- CAGCAGTCAAGAATATTAGTCAATG -3')
143 and MS2 (5'- GCGGATTATCGAATTAAATAAC -3') for mtSSU (White, 1990). A
144 full search for best DNA model for each trimmed-sequence data was then performed
145  using 1Q-TREE (v1.6.1) (Nguyen et al., 2015; Minh et al., 2020) with a built-in
146 ModelFinder (the settings as -m MF -nt 16) (Kalyaanamoorthy et al., 2017). Maximum
147  Likelihood (ML) phylogenetic inferences were performed by IQ-TREE with the
148  settings igtree -bb 10000 -alrt 10000 -nt 16. Resulting ML-tree files were viewed and
149  phylogenetic trees were further constructed using FigTree (http:// tree. bio. ed. ac. uk/
150  softw are/ figtr ee/). Sequences clustered with Sanghuangporus reference sequences
151  (Table S3) were collected, and subjected to further examination and species
152  classification through multi-gene-based phylogenetic analyses.

153

154  Multi-gene-based phylogenetic analyses

155  Sequences were subjected to MAFFT alignment, manual trimming and model selection
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156  as the described above. Multi-gene sequences were renamed using TBtools (v 2.332)
157 (Chen C. et al., 2023) and then concatenated following a stationary order (ITS, nLSU,
158  EFla, RPB1, RPB2, nSSU and mtSSU) using PhyloSuite (v1.2.1) (Zhang et al., 2020).
159  Multi-gene-based ML phylogenetic inferences were performed by 1Q-TREE using with
160  the settings iqtree —spp .nex -alrt 10000 -bb 10000 -nt 16, while the ‘nex’ file containing
161  information of position and best DNA models of concatenated gene sequnces. ML tree
162  files were viewed and phylogenetic trees were further constructed using FigTree.
163  Clades with SH-aLRT (Shimodaira—Hasegawa approximate likelihood ratio test) > 80%
164  (Anisimova et al., 2011) and ultrafast bootstrap (UFboot) > 95% (Nguyen et al., 2015;
165  Minh et al., 2020) were considered to be significant.

166

167  Evaluation of ambiguous sequences

168  Under the following circumstances, sequences should be subjected to further
169  examination: a) for collections with two or more gene sequences, not all of the genes
170  resulted in an inclusion of the collection as Sanghuangporus during single-gene
171 phylogenetic screenings; b) sequences of one collection resulted in a long branch (>
172 two fold of an average length) in seven-gene-based phylogeny. The suitablity of
173 sequences was evaluated by checking corrsponding gene alignment data, and sequences
174 were also used as queries to perform BLAST searches (McGinnis and Madden, 2004)
175  in NCBI for checking their similarity with Sanghuangporus.

176

177 Global distribution analysis of Sanghuangporus species

178 It is found that limited details on location of most collections were available, and
179  Sanghuangporus collections were rarely found in certain areas/countires. Under these

180  circumstances, the geographic distribution of the Sanghuangporus were delimited into
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181  seven areas according to previous described (Zhu et al., 2019) with some ajustments:
182  (A) Countries/areas in East Asia, North Asia, and Southeast Asia, including China,
183  Korea, Japan, Russian Far-East, and Viet Nam; (B) Central Asia and West Asia, (C)

184  South Asia (D) Africa (E) Europe, and (F) North America and South America, and (G)

185  Oceania.
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186  Results

187  Global phylogeny of all genera within the Hymenochaetaceae family

188  For 601 materials from all 49 genera within the Hymenochaetaceae family in NCBI
189  taxonomy (Table S1), a five-gene-based ML phylogeny of Hymenochaetaceae was
190  constructed (Figs 1 and S1) using concatenated sequences of ITS, nLSU, EFla, RPB1
191  and RPB2 (total 8785 characters in an aligned length). Best estimated models were
192  selected and used for indivudual genes (TVM+F+R7 for ITS, TIM3+F+R6 for nLSU,
193  SYM+R4 for EFla, TNe+G4 for RPB1 and TIM2e+I1+G4 for RPB2). The Lenzitopsis
194  daii Yuan 2959 and Donkioporiella mellea LWZ 20140622-12 are used as the outgroup
195  taxa (Wu et al., 2022). Remarkable changes were found in the taxonomy of 11 genera
196  (Table S4). Based on the phylogeny, Arambarria and Rajchenbergia were included in
197  Fomitiporella, while spcecies of Cyclomyces, Hydnochaete, and Hymenochaetella
198  were clustered with Hymenochaete, and considered as Hymenochaete temporarily (Fig.
199  S1 and Table S4). Furthemore, Aurificaria, Coltriciella and Hymenochaetopsis were
200 classified as Fulvifomes, Coltricia and Hydnoporia, respectively (Fig. S1 and Table S4).
201  Two genera names including the Nothonotus and Perenninotus were introduced into
202  the Hymenochaete according to the previous study (Wu et al., 2022) (Fig. S1 and Table
203  S4). In addition, the two species of Xanthoporia andersonii and Xanthoporia radiata,
204  were included into Inonotus and Mensularia, respectively. It should be noted that the
205  species from the Erythromyces were clustered into a clade with the outgroup species
206  Donkioporiella mellea, and should be considered as Hymenochaetaceae with prudence
207  (Fig. S1). Overall, a global phylogeny of the revised taxonomy framework of 42 genera
208  of Hymenochaetaceae was established (Figs 1 and S1). The global ML phylogeny of
209  Hymenochaetaceae in this study was also in consistent with the previous ITS-nLSU

210  based ML phylogeny of 36 genera within Hymenochaetaceae (Wu et al., 2022), in spite
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211  of differences in genus arrangement within phylogenetic trees. Species were clearly
212 classified into corresponding genus clusters, with significant supports of SH-aLRT
213 value > 80% and UFboot value > 95%. All the Sanghuangporus materials were
214  clustered in one monophyletic group (Figs 1 and S1). This facilitated further
215  comprehensive single-gene screenings and classification of Sanghuangporus species
216 among the Hymenochaetaceae family.

217

218  Global collections of Sanghuangporus sequences

219  First-step screening using the five genes including ITS, nLSU, EFla, RPB1 and RPB2
220  was performed. This resulted in a primary collection of 438 ITS, 126 nLSU, 139 EF1a,
221 43 RBP1and 141 RPB2 sequences, which was beneficial for identification of nearly all
222 (577 of the total 580) Sanghuangporus collections (Table 1). After sequence evaluation,
223 reverse complement sequences of PX435351 from S. subbaumii CCFC 7320 and
224 PX530427 of S. vaninii KMRB 16060213 were used in further classification.
225  Furthermore, four sequences (NLSU sequences PQ608513 and GU462002 of S.
226  sanghuang MS 2 and S. sanghuang MUCL 47139, respectively, and EFla sequences
227  0f MH101471 and GU461936 of S. alpinus Cui 10687 and S. sanghuang MUCL 47139
228  respectively) were not considered to belong to Sanghuangporus and excluded from
229  subsequent phylogenetic analyses (Table 1). Further five-gene-based phylogeny using
230  best estimated models (TVM+F+R7 for ITS, TIM3+F+R6 for nLSU, SYM+R4 for
231  EFla, TNe+G4 for RPB1 and TIM2e+1+G4 for RPB2) were performed and confirmed
232 all the 577 collections to be Sanghuangporus (Fig. S2). Apart from these above, the
233 previous S. sp. 1 with ITS sequence MT041771 (Sangdee et al., 2017) was considered
234 as species Perenninotus shoreicola according to the five-gene-based phylogeny (Fig.

235  S2).



— ARPHAPreprints Author-formatted, not peer-reviewed document posted on 17/02/2026 DOI: https://doi.org/10.3897/arphapreprints.e188569

236

237  Furthermore, for the 577 Sanghuangporus collections identified above, a total of 21
238  nSSU and 8 mtSSU sequences were mannully collected through searching collection
239  names in NCBI, and used as reference sequences (Table 1) for the next step of single-
240  gene-tree screening. This facilitated the identification of 3 additional Sanghuangporus
241  nSSU sequences (AY839830, HQ593854 and HQ834534 of isolates AnDong, huasang
242 and Sang S of S. sanghuang, respectively). Eventually, a global inventory of 580
243  Sanghuangporus collections was established, with an dataset of 917 non-redundant
244 sequences for further seven-gene-based species classification (Tables 1 and 2).

245

246 Comprehensive classification of Sanghuangporus collections

247  Using sequences of all 580 Sanghuangposrus collections (Table 1), a global phylogeny
248  was constructed using a combined dataset (ITS + nLSU + EFla + RPB1 + RPB2 +
249  nSSU + mtSSU, total 6699 characters in an aligned length) (Fig. 2). Best estimated
250  models were selected and used for indivudual genes (HKY+F+R3 for ITS, K3P+R2 for
251  nLSU, K2P+R2 for EFl1a, K2P+G4 for RPB1, TIMe+R2 for RPB2, K2P+G4 for SSU
252  and TPM3+F+I for mtSSU). Two Inonotus and four Tropicoporus species were used
253  as the outgroup taxa (Wu et al., 2022) (Figs 2 and S3). According to the taxonomy of
254 19 Sanghuangporus species (Wu et al., 2022; Hou et al., 2023) (Table S3), a
255  comprehensive classification of all the 580 Sanhgunagporus collections was performed
256  (Table 1 and Fig. S3). In the phylogeny, clades of all 19 Sanghuangporus species with
257  the exception of S. pilatii were strongly supported by the SH-aLRT and UFboot
258  algorithms (Figs 2 and S3).

259

260  Theglobal phylogeny calssified 580 Sanghuangporus collections, which was more than
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261  twice the size of previous studies that relied solely on ITS used as the query sequence
262  (Shen et al., 2021). Among these collections, three collections (3279, F 915609 and F
263 915611) were newly considered as S. microcystideus, while 2 collections (previous
264  named as S. vaninii DLL 2010-102 and P. sp DLL 2010-102) were newly considered
265 as S. pilatii. Taking the newly classified S. mongolicus collections (HMJAU 67036-
266  67038) as reference (Hou et al., 2023), 16 mislabeled collections with species names
267 including P. baumii, P. linteus, T. linteus, and Porodaedalea pinia, were further
268  considered to be S. mongolicus (Tables 1 and 2). Furthermore, among 34 collections of
269  S. subbaumii, 27 collections previously labeled with S. baumii, I. linteus and P.
270  igniarius were corrected here (Table 1). Depite extreme site deviances of ITS sequences,
271 8 collections with remarkable long branchs were considered as Sanghuangporus and
272  further classified as S. vaninii (collections DL 101, KMCC 05389, LC 6686, TJ 08218,
273 WN 3 and WN 9601), S. lonicericola (collection SiL 114) and S. subbaumii (collection
274 120119MFBPL0227) (Figs 2 and S3), respectively. During the development of
275  Sanghuangporus taxonomy, the genus has been described extensively using several
276 genus names including Inonotus, Phellinus and Tropicoporus. Collections with
277  Fuscoporia (such as S. vaninii KMCC 04909), Fulvifomes (such as S. vaninii Phe 1),
278  Rigidonotus, and Porodaedalea genus names (Tables 1 and 2) were also screened out
279  and considered as Sanghuangporus (Table 2). Based on the phylogeny, all the species
280  were further divided into 5 groups (A-E) (Figs 2 and S3 and Table 3). The monophyletic
281  group A included 7 species of S. sanghuang, S. vaninii, S. pilatii, S. johnsonianus, S.
282  mongolicus, S. quercicola and S. weirianus. Among the group A, 2 collections
283  (previously named as S. alpinus Cui 14421 and S. lonicericola Cui 10105) were not
284  clearly classified to be specific species and named as S. sp. with prudence. Among the

285  Group B, the collection Dai 16897 (previously considered as S. baumii) was nested
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286  neraby S. baumiiand S. lonicericola (Figs 2 and S3), and also named as S. sp. Dai 16897
287  with prudence in this study.

288

289  For future development of rapid and accurated species-level discrimination of
290  Sanghuangporus varieties, a consise seven-gene-sequence inventory of 56 collections
291  was proposed, covering all 19 Sanghuangporus species (Table S5). Estblishment of the
292  consise inventory has taken into consideration the previous cornerstones of taxonomy
293  (Wu et al., 2022; Hou et al., 2023), traceability of collections, completeness of SSU
294  and mtSSU sequences and literature support. A mini-ML tree was further constructed
295  based on the combined dataset of seven-gene sequences of 6536 characters (Fig. 3)
296  using best estimated models (HKY+F+R3 for ITS, TN+F+R3 for nLSU, K2P+I for
297  EFla, K2P+G4 for RPB1, TNe+G4 for RPB2, JC for SSU and TPM3+F+I for mtSSU).
298  The seven-gene-based ML phylogenetic tree also demonstrated consensus topology and
299  species cluster pattern with the five-gene-based mini-ML tree (Fig. S4) using the data
300  of 4312 characters and the ITS-nLSU based mini-ML tree (data not shown).

301

302  Global view of distribution of Sanghuangporus species

303  The information on location of 570 of 580 Sanghuangporus collections was available
304 (Table 2 and Table 3), supplying a global view of distribution of Sanghuangporus
305  species. Distribution of 541 collections of 16 Sanghuangporus species was focused on
306 the Asiaarea, especially the East Asia with 498 collections covering 13 spceies. In East
307  Asia area, most collections were found in China (349 collections of 11 species) and
308  Sounth Korea (137 collections of 9 species), while only 12 collections of 3 species were
309 found in Japan (Table 3). Most collections were belonging to 4 species of S. sanghuang

310 (149 collections), S. vaninii (111 collections), S. baumii and S. subbaumii (total 96
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311  collections) (Table 3). Around the East Asia area, 3 species were found (but not in the
312  East Asia), including S. lignerus of group B Sanghuangporus (2 collections in Iran of
313  West Asia area), S. lonicerinus of group C Sanghuangporus (24 collections in Central
314  Asia and Russian Far East), and S. lagerstroemiae of group D Sanghuangporus (1
315  colection Southeast Asia area).

316

317 A few of Sanghuangporus species found in Asia area also have their distribution in
318  other continents. In Africa, only one species of S. microcystideus with 7 of 8 collections
319  was found in three countries including Ethiopia, Tanzania and South Africa, while in
320  Europe, 2 species were found in Germany (2 collections of S. lonicerinus) and Czech
321 (2 collections of S. pilatii) (Table 3). It also found that the S. sanghuang has occasional
322  distribution in two North America countries of USA and Cuba. Apart from 16 species
323 found in Asia area, S. pilatii and S. weirianus were only found their distribution in
324  Czech and USA (5 collections), and USA (4 collections) resepctively, while S.

325  australianus with only one collection was found in Australia (Table 3).
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326  Discussion

327  This study compiled the most comprehensive inventory for understanding global
328 species diversity, classification, and distribution of the significant medicinal
329  Sanghuangporus genus (Hymenochaetales, Basidiomycota). Using the combined
330 sequence data from seven loci (ITS, nLSU, EFla, RPB1, RPB2, nSSU, mtSSU), multi-
331  gene-based phylogeny supplied significantly statistical support for the phylogenetic
332 backbone of the Sanghuangporus genus (Fig. 2), revealing more complex
333  Sanghuangporus varieties and geographically structured diversity than previously
334  recognized (Zhu et al., 2019; Shen et al., 2021).

335

336  For global screening of Sanghuangporus, this study confined the search to the
337  Hymenochaetaceae family, considering the accepted view among taxonomists that the
338  Sanghuangporus or Sanghuangporus-like fungi should be fungi within the family
339  Hymenochaetaceae (Wu et al., 2012; Wu and Dai, 2020; Wu et al., 2022). Therefore,
340  the global five-gene-based phylogeny of all genera within the Hymenochaetaceae in
341  this study, supplies a taxonomy framework as a cornerstone for single-gene-based
342  screening of Sanghuangporus and further examination using five-gene-based
343  phylogenetic inferences. Furthermore, since limited nSSU and mtSSU sequences were
344  available and used as reference sequences, the implementation of two-step screening
345  using seven molecular marker sequences resulted in the most comprehensive inventory
346  of Sanghuangporus collections to date, which is more than twice the size of previous
347  studies that relied solely on ITS used as the query sequence (Shen et al., 2021).

348

349 The multi-gene phylogenetic analyses in this study supports past taxonomic

350 accomplishments on identification of Sanghuangporus species using a combined
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351  molecular and morphological approach (Wu et al., 2012; Zhu et al., 2019; Wu and Dai,
352  2020). This also provided a critical practice for Sanghuangporus classification largely
353 based on DNA sequneces for non-taxonomists in future, rather than based on
354  morphology distinguishment which is highly influenced by environmental factors (such
355 as fruiting body shape and host association) (Shen et al., 2021; Wu et al., 2012). It
356 should be noted that the collection occupacy of each molecular marker of
357  Sanghuangporus is still low. Although the ITS sequence is used as universial molecular
358  marker for species delineation, its occupacy in Sanhguangporus is only about 75.5%
359  (Table 2). Furthermore, sequences including the nLSU, RPB2 and EF1a are lower than
360  25% (Table 2), much less the SSU and mtSSU (< 5%), which also found among other
361  fungal orders (Melanda et al., 2021). In addition, together with EF1a, more sequences
362 inluding the ITS and/or nLSU should be needed for the species delineation of the three
363  collections (Cui 14421, Cui 10105 and Dai 16897 of S. sp.).

364

365  With developement of the genus taxonomy, the previous proposed species of S.
366  toxicodendri (Wu et al., 2019) has been considered as a synonym of S. quercicola (Shen
367 et al., 2021), and corresponding collections were also clustered into the clade of S.
368  quercicola in this study (Fig. S3). It should be noted that the spceies of S. lignerus and
369 S. lonicericola nested with one clade, and the boundary between the species was still
370  not remarkable in the seven-gene-based phylogenetic inferences. It is proposed that the
371  two species would be mutually synonymous to each other in this study. Nevertheless,
372 in combination with previous Sanghuangporus taxonomy framework (Wu et al., 2022;
373  Houetal., 2023), this study supplied a consise inventory of reference sequences (Table
374  S3) for multi-gene-based classification of Sanghuangporus varieties in future. This will

375  facilitate to standardize the research and developement of Sanghuangporus varieties
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376  (Zhao et al., 2024).

377

378  Based on the species clarificaion of Sanghuangporus collections using seven-gene-
379  based phylogenetic inferences, the comprehensive checklist in this study supplies a
380 reliable material basis for modern and internation pharmacological researches of the
381  varieties with correct taxonomy. This will be helpful for avoiding variations in
382  pharmacological activities (such as antitumor, antioxidant, hypoglycemic effects) of
383  multiple bioactive components due to taxonomy confusion, and understanding of
384  pharmacological activities from definitive species (Sangdee et al., 2017; Zhong et al.,
385  2024). Further comparable and reproducible researches of collections of definitive
386  species, especially the extensively detected S. sanhguang and S. vaninii, will be helpful
387  for the modernization and standardization of Sanghuangporus species as traditional
388  medicines. Futhermore, this also supplies a significant resouce database for selecting
389  Sanghuangporus collections which may possess unique biological properties, such as
390 growth rates, secondary metabolite profiles and medicinal activities, for artificial
391  cultivation and medicinal development.

392

393  In addition, according to the inventory, genomes of 4 Sanghuangporus species have
394  been sequenced, including S. sanghuang (Jiang et al., 2021; Wang et al., 2024; Cho et
395  al., 2025; Wang et al., 2025) including the sequenced genome of the strain previously
396 named as P. gilvus S12 (Huo et al., 2020), S. baumii (Cho et al., 2025), S. vaninii (Huo
397 etal., 2020; Shao et al., 2020; Cho et al., 2025), and S. weigelae (Jin et al., 2023; Cho
398 etal., 2025) to date. Future researches should focus on incorporating more genomic-
399 scale data and expanding sampling from underrepresented species such as S.

400  australianus and S. lagerstroemiae. These will facilitate further unraveling the drivers
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401  of speciation and adaptation, and promote the understanding of metabolite synthesis
402  mechanisms of the useful genus (Wei et al., 2023; Cho et al., 2025; Wang et al., 2025).
403

404  The global distribution of Sanghuangporus demonstrated a remarkable geographic
405  pattern. Overally, the distribution of the guens demonstrated northern hemisphere
406  temperate distribution pattern, apart from limited collections of certain species
407  occasionally found the coutries in the Southern Hemisphere or Northern Hemisphere
408  Tropics, such as Australia located on the Oceania geographically isolated from other
409  continents, Tanzania, South Africa, Viet Nam and India (Table S3). Since the
410  Sanghuangporus genus is an obligate wood-decaying parasite, strictly dependent on
411 living or weakened hardwood trees, its geographic range is essentially a
412  superimposition of the ranges of host trees, such as Morus spp. (traditionally most
413  valued in China) (Wu et al., 2012). The East Asia region holds the greatest species
414  diversity (Table S3) and longest historical clutural significance of the genus (Wu et al.,
415  2012; Wu and Dai, 2020). The major clades including Group A and B Sanghuangporus
416  showed a strong regional endemicity in the East Asia area (Table S3), with limited
417  dissemination to surrounding countries/areas. The rare historical long-distance
418  dispersal events suggested that the natural dissemination of the genus via fungal spore
419  dispersal or other potential ventors is a slow and inefficient process. In addition,
420  developement of artificial cultivation of the Sanghuangporus and international
421  communications would dramatically altered the distribution and dissemination speed
422  (Zhouetal., 2022), which would also explain the broad distribution of a few of species,
423  such as S. sanghuang, S. lonicerinus and S. microcystideus.

424

425  Conclusion
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426 In summary, based on robust multi-gene phylogenetics, this comprehensive inventory
427  takes a vital step towards ending the taxonomic confusion in Sanghuangporus
428  collections, and builds an open, standardized reference database of the fascinating and
429  valuable medicinal genus. This will ultimately enable the standardized developemnt of
430  scientific conservation, researches and industrial utilization of Sanghuangporus

431  varieties with correct taxonomy.
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Table 1 Global inventory of Sanghuangporus collections with multiple sequences.

Collection No. Isolation Genbank Accession No.
No. Suggested name Previous name Reference(s)
Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU

1 S. alpinus S. alpinus Voucher Cui 9400 China 2018# - - MH100989 MH101057 - MH101174 - - (Zhu et al., 2019)

2 S. alpinus S. alpinus Voucher Cui 9403 China 2018# - - - MH101060 - MH101177 - - (Zhu et al., 2019)

3 S. alpinus S. alpinus Voucher Cui 9407 China 2018# - - - MH101053 - MH101171 - - (Zhu et al., 2019)

4 S. alpinus S. alpinus Voucher Cui 9411 China 2018# - - - MH101055 - - - - (Zhu et al., 2019)

5 S. alpinus S. alpinus Voucher Cui 9421 China 2018# - - MH100988 MH101056 - MH101173 - - (Zhu et al., 2019)

6 S. alpinus S. alpinus Voucher Cui 9432 China 2018# - - - MH101054 - MH101172 - - (Zhu et al., 2019)

7 S. alpinus S. alpinus Voucher Cui 9439 China 2018# - - MH100990 MH101059 - MH101176 - - (Zhu et al., 2019)

8 S. alpinus S. alpinus Voucher Cui 9441 China 2018# - - MH100991 MH101058 - MH101175 - - (Zhu et al., 2019)

9 S. alpinus S. alpinus Voucher Cui 9446 China 2018# - - - MH101062 MH101024 MH101179 - - (Zhu et al., 2019)

10 S. alpinus S. alpinus Voucher Cui 9646 Tibet, China 2012# Angiosperm JQ860313 - - - - - - (Tian et al., 2013; Shen et al., 2021)
11 S. alpinus S. alpinus Voucher Cui 9652 Tibet, China 2012# Angiosperm JQ860309 - - - - - - (Tian et al., 2013; Shen et al., 2021)
12 S. alpinus S. alpinus Voucher Cui 9658 Tibet, China 2012# Angiosperm JQ860310 KP030771 - - - - - (Zhou et al., 2016; Shen et al., 2021)
13 S. alpinus S. alpinus Voucher Cui 9666 Tibet, China 2012# Angiosperm JQ860311 MH100987 MH101050 - MH101165 - - (Zhu et al., 2019; Shen et al., 2021)
14 S. alpinus S. alpinus Voucher Cui 9686 China 2018# - - MH100986 MH101043 - MH101162 - - (Zhu et al., 2019)

15 S. alpinus S. baumii Voucher Cui 10651 China 2018# - - - MH101116 - MH101235 - - (Zhu et al., 2019)

16 S. alpinus S. baumii Voucher Cui 10671 China 2018# - - - MH101117 - MH101236 - - (Zhu et al., 2019)

17 S. alpinus P. pini* Voucher Cui 10687 China 2018# - - MH152373 MH10147° - - - - -

18 S. alpinus S. alpinus Voucher Cui 10690 China 2018# - - - MH101063 - - - - (Zhu et al., 2019)

19 S. alpinus S. baumii Voucher Cui 10691 China 2018# - - - MH101066 - MH101183 - - (Zhu et al., 2019)

20 S. alpinus S. alpinus Voucher Cui 10708 China 2018# - - - MH101065 - MH101182 - - (Zhu et al., 2019)

21 S. alpinus S. alpinus Voucher Cui 10711 China 20184# - - - MH101064 - MH101181 - - (Zhu et al., 2019)

22 S. alpinus S. baumii Voucher Cui 12123 China 2018# - - MH100999 - MH101030 - - - (Zhu et al., 2019)

23 S. alpinus S. alpinus Voucher Cui 12138 China 2018# - - - MH101052 MH101021 MH101170 - - (Zhu et al., 2019)

24 S. alpinus S. alpinus Voucher Cui 12143 China 2018# - - - MH101051 MH101020 MH101166 - - (Zhu et al., 2019)
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Collection No. Isolation Genbank Accession No.

No. Suggested name Previous name Reference(s)

Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU
25 S. alpinus S. alpinus Voucher Cui 12186 China 2018# - - - MH101061 - MH101178 - - (Zhu et al., 2019)
26 S. alpinus S. alpinus Voucher Cui 12308 China 2018# - - - - MH101025 - - - (Zhu et al., 2019)
27 S. alpinus S. alpinus Voucher Cui 12444 Sichuan, China 2015 Lonicera MF772782 MF772800 MF977780 MF972237 MF973474 - - (Shen et al., 2021)
28 S. alpinus S. alpinus Voucher Cui 12452 China 2018# - - - MH101072 - MH101189 - - (Zhu et al., 2019)
29 S. alpinus S. alpinus Voucher Cui 12456 China 2018# - 0OP962410 - MH101073 - MH101191 - - (Zhu et al., 2019)
30 S. alpinus S. alpinus Voucher Cui 12474 Sichuan, China 2015 Lonicera MF772783 MF772801 MF977781 MF972238 MF973475 - - (Shen et al., 2021)
31 S. alpinus S. alpinus Voucher Cui 12485 Sichuan, China 2015 Lonicera MF772781 MF772799 MF977779 MF972236 MF973473 - - (Shen et al., 2021)
32 S. alpinus S. lonicericola Voucher Cui 12492 China 2018# - - MH101005 MH101130 MH101032 - - - (Zhu et al., 2019)
33 S. alpinus S. lonicericola Voucher Cui 12496 China 2018# - - - - - MH101249 - - (Zhu et al., 2019)
34 S. alpinus S. lonicericola Voucher Cui 12497 China 2018# - - MH101010 MH101131 MH101033 MH101250 - - (Zhu et al., 2019)
35 S. alpinus S. alpinus Voucher Cui 14384 China 2018# - - - MH101070 - MH101187 - - (Zhu et al., 2019)
36 S. alpinus S. alpinus Voucher Cui 14386 China 2018# - - - MH101069 - MH101186 - - (Zhu et al., 2019)
37 S. alpinus S. alpinus Voucher Cui 14387 China 2018# - - - - - MH101184 - - (Zhu et al., 2019)
38 S. alpinus S. alpinus Voucher Cui 14389 China 2018# - - - MH101068 - MH101185 - - (Zhu et al., 2019)
39 S. alpinus S. alpinus Voucher Cui 17052 China 2022# - 0OP962411 - - - - - - -
40 S. alpinus S. vaninii Voucher Dai 8275 China 2018# - - - - - MH101180 - - (Zhu et al., 2019)
41 S. alpinus S. alpinus Voucher SH 2022 Yunnan, China 2022 - 0OP881498 OP881500 - - - - - -
42 S. alpinus S. alpinus Voucher SiL110 China 2024# - PP447544 - - - - - - -
43 S. alpinus S. alpinus Voucher X 22003 China 2024# - - PQ107657 - - - - - -
44 S. alpinus 1. alpinus Voucher Yu 35 Tibet, China 2012# Lonicera JQ860312 - - - - - - (Tian et al., 2013)
45 S. alpinus S. baumii Voucher Yuan 2449 China 2018# - - - MH101094 - MH101212 - - (Zhu et al., 2019)
46 S. alpinus S. alpinus Voucher Yuan 6396 Qinghai, China 2020# Lonicera MT348577 - - - - - - (Shen et al., 2021)
47 S. alpinus S. alpinus Voucher Yuan 6405 Qinghai, China 2020# Lonicera MT348578 - MH101074 - MH101192 - - (Shen et al., 2021)
48 S. alpinus S. baumii Voucher Yuan 6413 China 2018# - - - MH101075 - MH101193 - - (zhu et al., 2019)
49 S. alpinus S. alpinus Voucher Yuan 6438 Qinghai, China 2020# Lonicera MT348579 - - - - - - (Shen et al., 2021)
50 S. australianus S. sp. Voucher Dai 18847 Australia 2021# - MZ484581 MZ437411 0L 436565 0L436568 - - - (Wuetal,, 2022)
51 S. baumii T. linteus Isolate ASI 26030 South Korea 2015# - KT862142 - - - - - - (Han et al., 2016)
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Collection No. Isolation Genbank Accession No.
Suggested name Previous name Reference(s)
Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU
. i Samchoek, South
S. baumii T. linteus Isolate ASI 26086 K 2015# - KT862157 - - - - - - (Han et al., 2016)
orea
. " Mokpo, South
S. baumii T. linteus Isolate ASI 26087 K 2015# - KT862158 - - - - - - (Han et al., 2016)
orea
S. baumii S. baumii Isolate ASI 26108 Inje, South Korea 2015# - KT862162 - - - - - - (Han et al., 2016)
S. baumii 1. baumii Voucher Cui 3573 Jilin, China 20124# Syringa JQ860307 HQ328528 - - - - - (Tian et al., 2013; Shen et al., 2021)
S. baumii S. baumii Voucher Cui 3575 China 2018# - - - MH101108 - MH101226 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 9843 China 2018# - - - MH101087 - MH101205 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 9845 China 2018# - - - MH101081 - MH101199 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 9876 China 2018# - - - MH101088 - MH101206 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 9916 China 2018# - - - MH101086 - MH101204 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11537 China 2018# - - MH100998 MH101078 MH101023 MH101195 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11538 China 2018# - - MH100996 MH101076 - MH101196 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11539 China 2018# - - - MH101079 - MH101197 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11540 China 2018# - - MH101000 MH101080 - MH101198 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11541 China 2018# - - MH100997 MH101077 MH101022 MH101194 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11765 China 2018# - - - MH101082 - MH101200 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11766 China 2018* - - - MH101084 - MH101202 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11767 China 2018# - - - MH101083 - MH101201 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11768 China 2018# - - - MH101085 - MH101203 - - (Zhu et al., 2019)
B B R Heilongjiang,
S. baumii S. baumii Voucher Cui 11769 ch 2014 Angiosperm MF772784 MF772803 MF977783 MF972240 MF973477 - - (Shen et al., 2021)
ina
B B R Heilongjiang,
S. baumii S. baumii Voucher Cui 11903 ch 2018# Alnus KY328305 - MH101092 - MH101210 - - (Zhu et al., 2019)
ina
S. baumii S. baumii Voucher Cui 11904 China 2018## - - - MH101090 - MH101208 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11905 China 2018# - - - MH101089 MH101028 MH101207 - - (Zhu et al., 2019)
S. baumii S. baumii Voucher Cui 11907 China 2018# - - - MH101091 - MH101209 - - (Zhu et al., 2019)
S. baumii P. baumii Strain Dai 2340 South Korea 2003 - AF534069 - - - - - - (Shen et al., 2021)
B . . Heilongjiang, .
S. baumii 1. baumii Voucher Dai 3683 2012# Syringa JIN642567 - - - - - - (Wu et al., 2012; Shen et al., 2021)

China
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Collection No. Isolation Genbank Accession No.

No. Suggested name Previous name Reference(s)

Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU
7 S. baumii 1. baumii Voucher Dai 3684 2::::\ngjiang, 2012# Syringa JIN642568 - - - - - - (Wuetal., 2012; Shen et al., 2021)
78 S. baumii 1. baumii Voucher Dai 3694 2::::\ngjiang, 2012# Syringa JIN642569 - - - - - - (Wuetal., 2012; Shen et al., 2021)
79 S. baumii S. baumii Voucher Dai 6897 China 20184 - - - - - MH101222 - - (Zhu et al., 2019)
80 S. baumii S. baumii Voucher Dai 6898 China 20184 - - - - - MH101224 - - (Zhu et al., 2019)
81 S. baumii S. baumii Voucher Dai 6900 China 2018# - - - - - MH101225 - - (Zhu et al., 2019)
82 S. baumii S. baumii Voucher Dai 6902 China 2018# - - - - - MH101223 - - (Zhu et al., 2019)
83 S. baumii S. baumii Voucher Dai 10637 China 2018# - - - MH101097 - MH101215 - - (Zhu et al., 2019)
84 S. baumii S. baumii Voucher Dai 16898 China 2018# - - - MH101106 - - - - (Zhu et al., 2019)
85 S. baumii S. baumii Voucher Dai 16900 gi::;ngjiang, 2016 Syringa MF772785 MF772802 MF977782 MF972239 MF973476 - - (Shen et al., 2021)
86 S. baumii S. baumii Voucher Dai 16902 China 2018# - - - MH101105 - - - - (Zhu et al., 2019)
87 S. baumii S. baumii Strain DL 102 China 2023 - PX054576 - - - - - - (Liuetal., 2025)
88 S. baumii S. baumii Isolate fruiting body China 2020# - MT804594 - - - - - - -
89 S. baumii 1. baumii Isolate FS 656164 China 2010# - GU903007 - - - - GU903001 - (Shen et al., 2021)
90 S. baumii I. baumii Isolate FS 656165 China 2010# - HM584807 - - - - HM584801 - (Shenetal., 2021)
91 S. baumii 1. baumii Isolate HLIU China 2013# - KC312696 - - - - - - (Shen et al., 2021)
92 S. baumii S. baumii Isolate HN 5218 South Korea 2021# - MW714841 - - - - - - -
93 S. baumii S. baumii Isolate HN 5426 South Korea 2021# - MW714842 - - - - - - -
94 S. baumii S. baumii Isolate HN 5863 South Korea 2021# - MW704418 - - - - - - -
95 S. baumii S. baumii Strain KMRB 15090420 South Korea 2015 - PX435353 PX435358 - - - - - (Cho et al., 2025)
96 S. baumii S. baumii Strain KUC 10644 South Korea 2018# - MH168100 - - - - - - (Shen et al., 2021)
97 S. baumii 1. baumii Strain KUC 2013809-20 South Korea 2014# - KJ668511 KJ668363 - - - - - (Jang et al., 2016; Shen et al., 2021)
98 S. baumii S. baumii Strain LE-BIN 4677 Russian Far East 2020 - OL76490 - - - - - - -
99 S. baumii 1. baumii Strain MDJCBS 84 China 2005# - DQ103887 - - - - - - (Chung et al., 1999; Shen et al., 2021)
100 S. baumii S. baumii Strain S13 China 2023# - 0Q270088 - - - - - - (Shen et al., 2021)
101 S. baumii S. baumii Strain SB1 South Korea 2016 - PP065744 - - - - - - -
102 S. baumii S. baumii Strain SB2 South Korea 2016 - PP065745 - - - - - - -
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Collection No. Isolation Genbank Accession No.
Suggested name Previous name Reference(s)
Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU
S. baumii 1. baumii Strain SFC 050511-32 South Korea 2005# AY972811 - (Shen et al., 2021)
S. baumii 1. baumii Strain SFC 050527-67 South Korea 2005# AY972812 - (Shen et al., 2021)
S. baumii P. baumii Strain SFC 960405-4 South Korea 20024 AF534068 - (Shen et al., 2021)
S. baumii S. baumii Strain SFCC 50029 China 20044# AY558608 - (Jeong et al., 2005; Shen et al., 2021)
S. baumii 1. baumii Strain SH3 China 20084 FJ190412 - (Shen et al., 2021)
S. baumii S. baumii Strain SH5 China 2022# OP764613 - -
S. baumii P. baumii Strain TAA 82-20 Russia 2001# - AY059058 (Wagner and Fischer, 2002)
B B Heilongjiang,
S. baumii S. baumii Voucher Yuan 4909 chi 2008 KY328310 - (Shen et al., 2021)
ina
B B Heilongjiang,
S. baumii S. baumii Voucher Yuan 4929 chi 2008 KY328306 - (Shen et al., 2021)
ina
Heilongjiang,
S. baumii S. baumii Isolate ZGCL 24-9-10-56 2024 PV536574 - -
China
S. johnsonianus P. johnsonianus Strain ATCC 60051 USA 2000# AF250931 AF458458 -
S. johnsonianus S.sp. Voucher JV 0808/43 USA 2021# MZ484544 - (Wuetal,, 2022)
S. johnsonianus P. johnsonianus Strain KCTC 6654 South Korea 2004# - AY558625 - - - - - AY558687 (Jeong et al., 2005)
S. johnsonianus Uncultured F.* clone QOTU 7943 Arkansas, USA 2020# Leaf litter MT162903 - - - - - - -
S. lagerstroemiae S. sp. Voucher Dai 18337 Viet Nam 2021# - MZ484582 MZ437412 0OL436566 - 0OL436570 - - (Wuetal, 2022)
. East Azerbaijan, Lonicera
S. lignerus S. lignerus Strain MG 12 2015# KR073081 - - - - - - (Ghobad-Nejhad, 2015; Shen et al., 2021)
Iran caucasica
. East Azerbaijan, Lonicera
S. lignerus S. lignerus Strain MG 13 2015# KR073082 - - - - - - (Ghobad-Nejhad, 2015; Shen et al., 2021)
Iran caucasica
S. lonicericola 1. baumii Strain BM 3753 China 2011# HQ845063 - (Shen et al., 2021)
S. lonicericola 1. vaninii Strain BM 8335 China 2011# HQ845064 - (Shen et al., 2021)
S. lonicericola S. baumii Voucher Dai 3573 China 2018# - - (Zhu et al., 2019)
S. lonicericola S. lonicericola Voucher Dai 3983 China 2018# - MH101006 (zhu et al., 2019)
S. lonicericola S. lonicericola Voucher Dai 3986 China 2018# - - (Zhu et al., 2019)
- - R Heilongjiang,
S. lonicericola 1. lonicericola Voucher Dai 8322 Chi 2018# JIN642571 MH101007 (Shen et al., 2021)
ina
o . . Heilongjiang,
S. lonicericola 1. lonicericola Voucher Dai 8335 chi 2012# JIN642573 - (Shen et al., 2021)
ina
S. lonicericola S. lonicericola Voucher Dai 8336 China 20184# - - (Zhu et al., 2019)
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128 S. lonicericola I. lonicericola Voucher Dai 8340 2::::\ngjiang, 2012# Lonicera JINB42574 - - - - - - (Shen et al., 2021)
129 S. lonicericola 1. lonicericola Voucher Dai 8375 China 20114# - - HQ328529 - - MH101252 - - (Dai, 2010)
130 S. lonicericola I. lonicericola Voucher Dai 8376 2::::\ngjiang, 2012# Lonicera JQ860308 KP030772 MF977785 MF972242 MF973479 - - (Tian et al., 2013; Shen et al., 2021)
131 S. lonicericola S. baumii Voucher Dai 8377 China 20184 - - - MH101134 - - - - (Zhu et al., 2019)
132 S. lonicericola S. lonicericola Voucher Dai 9386 China 2018# - - - MH101143 - - - - (Zhu et al., 2019)
133 S. lonicericola S. lonicericola Voucher Cui 10994 China 2012 - MF772786 MF772804 MF977784 MF972241 MF973478 - - (Shen et al., 2021)
134 S. lonicericola S. lonicericola Voucher Dai 15815 China 2018# - - - MH101142 - MH101260 - - (Zhu et al., 2019)
135 S. lonicericola S. lonicericola Voucher Dai 15991 China 2018# - - - MH101141 - MH101259 - - (Zhu et al., 2019)
136 S. lonicericola S. lonicericola Voucher Dai 17304 Liaoning, China 2020# Lonicera MT348582 - - - - - - (Shen et al., 2021)
137 S. lonicericola S. lonicericola Isolate HN 0010 South Korea 2021# - MW?706600 - - - - - - -
138 S. lonicericola P. sp. Isolate HN 100K9 South Korea 2013# - KF589300 - - - - - - (Shen et al., 2021)
139 S. lonicericola S. lonicericola Isolate HN 5533 South Korea 2021# - MW704366 - - - - - - -
140 S. lonicericola S. lonicericola Isolate HN 5760 South Korea 2021# - MW704465 - - - - - - -
141 S. lonicericola S. lonicericola Isolate HN 5883 South Korea 2021# - MW?704466 - - - - - - -
142 S. lonicericola P. ribis Strain SFCC 50032 South Korea 2004# - AY558643 - - - - - AY558705 (Jeong et al., 2005; Shen et al., 2021)
143 S. lonicericola S. lonicericola Voucher SiL114 China 2024# - PP447545 - - - - - - -
144 S. lonicericola I. lonicericola Strain TAA 105317 Russian Far East 2011# Lonicera JING42572 - - - - - - (Wu et al., 2012; Shen et al., 2021)
ruprechtiana
145 S. lonicericola T. linteus Strain TAA 84-12 China 2001# Lonicera maackii - AY059018 - - - - - (Wagner and Fischer, 2002)
146 S. lonicerinus S. lonicerinus Voucher 337YG20210629-1D Uzbekistan 2023# - OR250357 - - - - - - (Gafforov Yusufjon et al., 2023)
147 S. lonicerinus S. lonicerinus Voucher Dai 17084 Uzbekistan 2018# - - - MH101153 MH101035 MH101271 - - (Zhu et al., 2019)
148 S. lonicerinus S. lonicerinus Voucher Dai 17085 Uzbekistan 2018# - - MH101008 MH101151 MH101034 MH101269 - - (Zhu et al., 2019)
149 S. lonicerinus S. lonicerinus Voucher Dai 17086 Uzbekistan 2018# - - MH101017 MH101147 - MH101265 - - (Zhu et al., 2019)
150 S. lonicerinus S. lonicerinus Voucher Dai 17087 Uzbekistan 2018# - - MH101009 MH101154 MH101036 MH101272 - - (zhu et al., 2019)
151 S. lonicerinus S. lonicerinus Voucher Dai 17088 Uzbekistan 2018# - - - MH101152 - MH101270 - - (Zhu et al., 2019)
152 S. lonicerinus S. lonicerinus Voucher Dai 17093 Uzbekistan 2016 Lonicera MF772788 MF772807 MF977787 MF972244 MF973481 - - (Wuetal,, 2022)
153 S. lonicerinus S. lonicerinus Voucher Dai 17094 Uzbekistan 2018# - - - - - MH101266 - - (Zhu et al., 2019)
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154 S. lonicerinus S. lonicerinus Voucher Dai 17095 Uzbekistan 2016 - MF772787 MF772806 MF977786 MF972243 MF973480 - - (Wu et al., 2022)

155 S. lonicerinus S. lonicerinus Voucher Dai 17096 Uzbekistan 20184 - - - MH101149 - MH101267 - - (Zhu et al., 2019)

156 S. lonicerinus S. lonicerinus Voucher Dai 17097 Uzbekistan 20184 - - - MH101150 - MH101268 - - (Zhu et al., 2019)

157 S. lonicerinus S. lonicerinus Voucher Dai 17098 Uzbekistan 20184 - - - MH101146 - MH101264 - - (Zhu et al., 2019)

158 S. lonicerinus S. lonicerinus Voucher MG 280 Germany 2015# - KU213573 - - - - - - (Shen et al., 2021)

159 S. lonicerinus S. lonicerinus Voucher MG 281 Germany 2015# - KU213574 - - - - - - (Shen et al., 2021)

160 S. lonicerinus P. linteus Strain TAA 104264 Russia 2002# - AF534074 - - - - - - (Shen et al., 2021)

161 S. lonicerinus 1. sp. Strain TAA 55428 Turkmenistan 2011# Lonicera IN642575 - - - - - - (Wu et al., 2012; Shen et al., 2021)

162 S. lonicerinus S. lonicericola Strain TAA 55696 Turkmenistan 2020# Lonicera MT348583 - - - - - - (Shen et al., 2021)

163 S. lonicerinus S. lonicerinus Strain TAAM 0104264 Uzbekistan 2014 Lonicera sp. MT526352 MT524597 - - - - - (Gafforov et al., 2020)

164 S. lonicerinus S. lonicerinus Strain TAAM 127578 Uzbekistan 1988 deciduous trunk MT526353 MT524598 - - - - - (Gafforov et al., 2020)

165 S. lonicerinus S. lonicerinus Strain TASM YG/PS129 Uzbekistan 2014 Lonicera sp. MT526349 - - - - - - (Gafforov et al., 2020)
Acer tataricum

166 S. lonicerinus S. lonicerinus Strain TASM YG/Unl Uzbekistan 2014 B MT526350 MT524595 - - - - - (Gafforov et al., 2020)
subsp. Semenovii

167 S. lonicerinus S. lonicerinus Strain TASM YG-PS92 Uzbekistan 2014 Lonicera sp. MT526348 - - - - - - (Gafforov et al., 2020)

o o . Lonicera

168 S. lonicerinus S. lonicerinus Voucher YG 018 Uzbekistan 2011 o - MT524593 - - - - - (Gafforov et al., 2020)

nummulariifolia
. . Lonicera

169 S. lonicerinus S. lonicerinus Voucher YG 1112 Uzbekistan 2018 MT526351 MT524596 - - - - - (Gafforov et al., 2020)
microphylla

170 S. microcystideus I. linteus Voucher 3279 Sikang, China 1939 Xylosoma sp. JX985738 - - - - - - (Shen et al., 2021)

171 S. microcystideus 1. sp. Voucher AM 19 Ethiopia 2009 - JF895465 JQ910907 - - - - - (Shen et al., 2021)

172 S. microcystideus 1. sp. Voucher AM 8 Ethiopia 2009 - JF895464 JQ910906 - - - - - (Shen et al., 2021)

) Olea capensis

173 S. microcystideus S. microcystideus Voucher CMW 47748 South Africa 2018# MH599099 MH599119 - - - - - (Tchoumi et al., 2020)

subsp. Macrocarpa
) Olea capensis

174 S. microcystideus S. microcystideus Voucher CMW 48176 South Africa 2018# MH599098 MH599118 - - - - - (Tchoumi et al., 2020)
subsp. Macrocarpa

175 S. microcystideus I. linteus Voucher F 915609 Tanzania 1976 - - JX985740 - - - - - -

176 S. microcystideus I. linteus Voucher F 915611 Ethiopia 1973 - JX985739 JX985741 - - - - - (Liuetal., 2025; Shen et al., 2021)

177 S. microcystideus S. microcystideus Voucher 0 915609 Tanzania 2014# Olea africana KP030787 - - - - - - (Zhou et al., 2016; Shen et al., 2021)

178 S. mongolicus T. linteus Strain ASI 26089 South Korea 2015# - KT862160 - - - - - - (Han et al., 2016)

179 S. mongolicus 1. sp. Strain ASI 26110 South Korea 2015# - KT862163 - - - - - - (Han et al., 2016)
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180 S. mongolicus P. pini* Strain AS| 26118 South Korea 2015# - KT862166 - - - - - - (Han et al., 2016)
181 S. mongolicus P. linteus Voucher DGUM 25007 South Korea 1998# - AF082103 - - - - - - (Chung et al., 1999)
) Inner Mongolia, . .
182 S. mongolicus S.sp. Voucher HMJAU 67036 chi 2022# Hemiptelea davidii 0Q091941 0Q096487 - - - - - (Hou et al., 2023)
ina
» Inner Mongolia, . .
183 S. mongolicus S.sp. Voucher HMJAU 67037 chi 2022# Hemiptelea davidii 0Q091942 0Q096488 - - - - - (Hou et al., 2023)
ina
) Inner Mongolia, . o
184 S. mongolicus S.sp. Voucher HMJAU 67038 chi 2022# Hemiptelea davidii 0Q091943 0Q096489 - - - - - (Hou et al., 2023)
ina
185 S. mongolicus T. linteus Isolate HN 6036 South Korea 2020# - MT827969 - - - - - - (Min and Kang, 2021)
186 S. mongolicus P. sp. Isolate KACC 500122 South Korea 1999# - AF200243 - - - - - - (Chung et al., 1999)
187 S. mongolicus P. sp. Isolate KACC 500411 South Korea 1999# - AF200244 - - - - - - (Chung et al., 1999)
188 S. mongolicus P. sp. Isolate MPNU 7003 South Korea 1999# - AF200232 - - - - - - (Chung et al., 1999)
189 S. mongolicus P. sp. Isolate MPNU 7008 South Korea 1999# - AF200233 - - - - - - (Chung et al., 1999)
190 S. mongolicus P. sp. Isolate MPNU 7009 South Korea 1999# - AF200234 - - - - - - (Chung et al., 1999)
191 S. mongolicus P. baumii Strain SFC 20001106-4 South Korea 2002# - AF534066 - - - - - - (Shen et al., 2021)
192 S. mongolicus P. linteus Strain SFC 970520-3 South Korea 2002# - AF534072 - - - - - - (Shen et al., 2021)
193 S. mongolicus T. linteus Strain SFCC 10208 South Korea 2004# - AY558627 - - - - - AY558689 (Jeong et al., 2005)
194 S. mongolicus T. linteus Strain TL1 South Korea 2016 - PP065746 - - - - - - -
195 S. mongolicus T. linteus Strain TL2 South Korea 2016 - PP065747 - - - - - - -
196 S. mongolicus T. linteus Strain TL3 South Korea 2016 - PP065748 - - - - - - -
197 S. pilatii P. pilatii Voucher BRNM 771989 Czech 2015# Populus alba KT428764 KT428765 - - - - - (Toms3ovsky, 2015; Shen et al., 2021)
. Populus
198 S. pilatii P.sp. Isolate DLL 2010-102 USA 2012# JQ673184 (Brazee et al., 2012; Shen et al., 2021)
tremuloides
- . Populus
199 S. pilatii S. vaninii Isolate DLL 2010-102 USA 2016# KU139197 - - - - - - (Brazee, 2015; Shen et al., 2021)
tremuloides
. B Populus
200 S. pilatii S. vaninii Isolate DMR 95-1-T USA 2015# ‘ 1oid KU139198 KU139258 KU139380 - KU139318 - - (Brazee, 2015; Shen et al., 2021)
remuloides
201 S. pilatii P. pilatii Voucher MJ 25/08 Czech 2016# - - KT428766 - - - - - (Toms3ovsky, 2015)
202 S. quercicola P. rhabarbarinus Strain ATCC 26713 China 20024# - AY189698 AF458466 - - - AY178016 - (Jeong et al., 2005)
203 S. quercicola P. rhabarbarinus Strain CBS 282.77 - 2004# - AY558642 - - - - - AY558704 (Jeong et al., 2005)
204 S. quercicola S.sp. Voucher Dai 13947 Chongging, China 2014 - KY328309 MF772809 MF977789 MF972245 MF973482 - - (Shen et al., 2021; Wu et al., 2022)
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205 S. quercicola S. quercicola Voucher Dai 21763 China 2021# - MZ484583 MZ437413 0L436567 0L 436569 0L436571 - - (Wuet al., 2022)
206 S. quercicola P. igniarius Strain KCTC 6228 South Korea 2002# - - AF458467 - - - AY178019 - -
207 S. quercicola S.sp. Voucher Li 1149 Henan, China 2006 Quercus KY328312 MF772808 MF977788 - - - - (Shen et al., 2021)
208 S. quercicola S. quercicola Voucher Li 445 Henan, China 2005 Angiosperm KY328311 - - - - - - (Shen et al., 2021)
209 S. quercicola S. quercicola Voucher LWZ 20170821-13 Hubei, China 2020# Angiosperm MT348584 - - - - - - (Shen et al., 2021)
210 S. quercicola S. quercicola Voucher LWZ 20170821-14 Hubei, China 2020# Angiosperm MT348585 - - - - - - (Shen et al., 2021)
211 S. quercicola S. quercicola Voucher LWZ 20170821-18 Hubei, China 2022# Angiosperm ONO063669 ON063869 - - - ONO063797 - (Shen et al., 2021; Wang et al., 2023)
212 S. quercicola S. quercicola Voucher Wei 7575 Henan, China 2020# Quercus MT348587 - - - - - - (Shen et al., 2021)
213 S. quercicola S. toxicodendri Voucher Wu 1805-2 China 2019# Toxicodendron MK400422 - - - - - - (Wu et al., 2019; Shen et al., 2021)
214 S. quercicola S. toxicodendri Voucher Wu 1805-3 China 2019# Toxicodendron MK400423 - - - - - - (Wu et al., 2019; Shen et al., 2021)
215 S. quercicola S. toxicodendri Voucher Wu 1805-5 China 2019# Toxicodendron MK400424 - - - - - - (Wu et al., 2019; Shen et al., 2021)
216 S. quercicola S. toxicodendri Voucher Wu 1807-2 China 2019# Toxicodendron MK729538 - - - - - - (Wu et al., 2019; Shen et al., 2021)
217 S. quercicola S. toxicodendri Voucher Wu 1807-3 China 2019# Toxicodendron MK729540 - - - - - - (Wu et al., 2019; Shen et al., 2021)
218 S. quercicola S. toxicodendri Voucher Wu 1807-4 China 2019# Toxicodendron MK729539 - - - - - - (Wu et al., 2019; Shen et al., 2021)
219 S. quercicola S. quercicola Isolate zhu 4384 China 2021# - 0L830716 - - - - - - -
220 S. sanghuang I. baumii Strain - Viet Nam 2014# dead wood KM385537 - - - - - - (Kang et al., 2002; Shen et al., 2021)
221 S. sanghuang P.sp. Isolate abc China 2021# - MZ853969 - - - - - - -
222 S. sanghuang S. sanghuang Strain AH1 Anhui, China 2020# Cultivated MT421899 - - - - - - (Shen et al., 2021)
223 S. sanghuang S. sanghuang Strain AH 2 Anhui, China 2020# Cultivated MT421900 - - - - - - (Shen et al., 2021)
224 S. sanghuang S. sanghuang Strain AH3 Anhui, China 2020# Cultivated MT421901 - - - - - - (Shen et al., 2021)
225 S. sanghuang S. sanghuang Strain AH 4 Anhui, China 2020# Cultivated MT421902 - - - - - - (Shen et al., 2021)
226 S. sanghuang S. sanghuang Strain AH5 Anhui, China 2020# Cultivated MT421903 - - - - - - (Shen et al., 2021)
227 S. sanghuang 1. baumii Isolate AnDong China 2004# - - - - - - AY839830 - -
228 S. sanghuang P. igniarius Strain ASI 26010 .::rr;gaseon, South 2015# - KT862134 - - - - - - (Han et al., 2016; Shen et al., 2021)
229 S. sanghuang P. linteus Strain ASI 26011 India 2015# - KT862135 - - - - - - (Han et al., 2016; Shen et al., 2021)
230 S. sanghuang T. linteus Strain ASI 26016 South Korea 2015# - KT862136 - - - - - - (Han et al., 2016; Shen et al., 2021)
231 S. sanghuang T. linteus Strain ASI 26019 Hongcheon, Korea 2015# - KT862137 - - - - - - (Han et al., 2016)
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. j Hongcheon, South
232 S. sanghuang T. linteus Strain ASI 26021 K 2015# - KT862138 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Hongcheon, South
233 S. sanghuang T. linteus Strain ASI 26022 K 2015# - KT862139 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Wonju, South
234 S. sanghuang T. linteus Strain ASI 26025 K 2015# - KT862140 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Wonju, South
235 S. sanghuang T. linteus Strain AS| 26026 K 2015# - KT862141 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Pyeongchang,
236 S. sanghuang T. linteus Strain ASI 26039 2015# - KT862143 - - - - - - (Han et al., 2016; Shen et al., 2021)
South Korea
. . Hongcheon, South
237 S. sanghuang T. linteus Strain ASI 26046 K 2015# - KT862144 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Hongcheon, South
238 S. sanghuang T. linteus Strain ASI 26049 K 2015# - KT862145 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
239 S. sanghuang T. linteus Strain ASI 26052 Hongcheon, Korea 2015# - KT862146 - - - - - - (Han et al., 2016)
. . Hongcheon, South
240 S. sanghuang T. linteus Strain ASI 26054 K 2015# - KT862147 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Hwacheon, South
241 S. sanghuang T. linteus Strain ASI 26062 K 2015# - KT862148 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
. . Jeongseon, South
242 S. sanghuang T. linteus Strain ASI 26063 K 2015# - KT862149 - - - - - - (Han et al., 2016; Shen et al., 2021)
orea
243 S. sanghuang T. linteus Strain ASI 26066 Inje, South Korea 2015# - KT862150 - - - - - - (Han et al., 2016; Shen et al., 2021)
244 S. sanghuang T. linteus Strain ASI 26067 Inje, South Korea 2015# - KT862151 - - - - - - (Han et al., 2016; Shen et al., 2021)
245 S. sanghuang T. linteus Strain ASI 26070 - 2015# - KT862152 - - - - - - (Han et al., 2016; Shen et al., 2021)
246 S. sanghuang T. linteus Strain ASI 26071 - 2015# - KT862153 - - - - - - (Han et al., 2016; Shen et al., 2021)
247 S. sanghuang T. linteus Strain ASI 26073 South Korea 2015# - KT862154 - - - - - - (Han et al., 2016; Shen et al., 2021)
248 S. sanghuang T. linteus Strain ASI 26074 Seongnam, Korea 2015# - KT862155 - - - - - - (Han et al., 2016; Shen et al., 2021)
249 S. sanghuang I. linteus Strain ASI 26081 South Korea 2004# - - AY839831 - - - - - -
250 S. sanghuang T. linteus Strain ASI 26082 Mokpo, Korea 2015# - KT862156 - - - - - - (Han et al., 2016; Shen et al., 2021)
251 S. sanghuang T. linteus Strain ASI 26088 Sancheong, Korea 2015# - KT862159 - - - - - - (Han et al., 2016; Shen et al., 2021)
252 S. sanghuang T. linteus Strain ASI 26099 South Korea 2015# - MW708041 AY839832 - - - - - (Han et al., 2016)
253 S. sanghuang T. linteus Strain ASI 26102 South Korea 2015# - KT862161 - - - - - - (Han et al., 2016)
254 S. sanghuang T. linteus Strain AS| 26114 South Korea 2015# - KT862164 - - - - - - (Han et al., 2016; Shen et al., 2021)
255 S. sanghuang T. linteus Strain ASI 26115 South Korea 2015# - KT862165 - - - - - - (Han et al., 2016; Shen et al., 2021)
256 S. sanghuang P. linteus Strain ATCC 26710 India 2015# - AF153010 AF458461 - - - AY436629 - (Han et al., 2016; Shen et al., 2021)
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257 S. sanghuang S. sanghuang Isolate B2 10221252-1 USA 2015# - KT693274 - - - - - - (Rajaetal., 2017)
258 S. sanghuang S. sanghuang Isolate B2 10221252- 2 USA 2015# - KT693275 - - - - - - (Rajaetal., 2017; Shen et al., 2021)
259 S. sanghuang S. sanghuang Isolate Batch 1 12192170-1 USA 2015# Purchased KT693244 - - - - - - (Rajaetal., 2017; Shen et al., 2021)
260 S. sanghuang S. sanghuang Isolate Batch 1 12192170-2 USA 2015# - KT693245 - - - - - - (Rajaetal., 2017)
261 S. sanghuang S. sanghuang Isolate Batch 2 12192170-1 USA 2015# Purchased KT693246 - - - - - - (Rajaetal., 2017; Shen et al., 2021)
262 S. sanghuang S. sanghuang Isolate Batch 2 12192170-2 USA 2015# Purchased KT693247 - - - - - - (Rajaetal., 2017)
263 S. sanghuang S. sanghuang Strain BJ Beijing, China 2020# Cultivated MT421904 - - - - - - (Shen et al., 2021)
264 S. sanghuang 1. sp. Strain BZ-A Hunan, China 2011# Morus JN642589 - - - - - - (Wu et al., 2012; Shen et al., 2021)
265 S. sanghuang 1. sp. Strain BzZ-C Hunan, China 2011# Morus JN642587 - - - - - - (Wu et al., 2012; Shen et al., 2021)
266 S. sanghuang 1. sp. Strain CA China 2011# Morus JIN642579 - - - - - - (Wu et al., 2012; Shen et al., 2021)
267 S. sanghuang 1. sp. Strain CB China 2011# Morus JIN642580 - - - - - - (Wu et al., 2012; Shen et al., 2021)
268 S. sanghuang P. linteus Strain CBS 454.76 USA 2001# - - AF458464 - - - AY178009 - -
269 S. sanghuang 1. sp. Strain cC China 2011# Morus JIN642581 - - - - - - (Wu et al., 2012; Shen et al., 2021)
270 S. sanghuang S. sanghuang Strain CFCC 89526 China 2009 - 0Q804777 PQ554958 - - - - - This study
271 S. sanghuang S. sanghuang Isolate CGMCC 21079 China 2021# - MZ424788 - - - - - - -
272 S. sanghuang S. sanghuang Voucher Cui 10977 China 2018# - - MH100993 MH101046 MH101027 MH101163 - - (Zhu et al., 2019)
273 S. sanghuang S. sanghuang Voucher Cui 14418 China 2018# - - MH100994 MH101156 MH101026 MH101274 - - (Zhu et al., 2019)
274 S. sanghuang S. sanghuang Voucher Cui 14419 Shaanxi, China 2016 Morus MF772789 MF772810 MF977790 MF972246 MF973483 - - (Wuet al., 2022)
275 S. sanghuang S. sanghuang Voucher Cui 14420 Shaanxi, China 2016 Morus MF772790 MF772811 MF977791 MF972247 MF973484 - - (Wuet al., 2022)
276 S. sanghuang S. sanghuang Voucher Cui 14422 China 2018# - - - MH101157 - MH101275 - - (Zhu et al., 2019)
277 S. sanghuang S. sanghuang Voucher Cui 14438 China 2018# - - - MH101158 - MH101276 - - (Zhu et al., 2019)
278 S. sanghuang S. sanghuang Voucher Cui 14441 China 2022# - 0OP962416 - - - - - - -
279 S. sanghuang I. sanghuang Voucher Dai 12723 Sichuan, China 2012# Morus JQ860316 MH100992 MH101045 MH101041 MH101164 - - (Tian et al., 2013; Shen et al., 2021)
280 S. sanghuang S. sanghuang Voucher Dai 13039 China 2018# - - - - - MH101278 - - (Zhu et al., 2019)
281 S. sanghuang S. sanghuang Voucher Dai 16053 China 2018# - - MH100995 MH101159 MH101042 MH101277 - - (Zhu et al., 2019)
282 S. sanghuang S. sanghuang Strain DB1 Northeast China 2020# Cultivated MT421905 - - - - - - (Shen et al., 2021)
283 S. sanghuang P. linteus Strain DGUM 25003 South Korea 1998# - AF082102 - - - - - - (Chung et al., 1999; Shen et al., 2021)
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284 S. sanghuang P. linteus Strain DGUM 25004 South Korea 1998# - AF080458 - - - - - - (Chung et al., 1999; Shen et al., 2021)
285 S. sanghuang I. linteus Isolate FS 656160 - 2010# - GU903004 - - - - GU902998 - (Shen et al., 2021)
286 S. sanghuang I. linteus Isolate FS 656161 - 2010# - HM584806 - - - - HM584799 - (Shen et al., 2021)
287 S. sanghuang I. linteus Isolate FS 656166 - 2010# - HM584808 - - - - HM584800 - -
288 S. sanghuang T. linteus Clone FS 656179 - 2010# - KU867779 - - - - - - (Shen et al., 2021)
289 S. sanghuang T. linteus Clone FS 656180 - 2010# - KU867780 - - - - - - (Shen et al., 2021)
290 S. sanghuang T. linteus Isolate GC Viet Nam 2020# Decayed Wood MW365304 - - - - - - -
291 S. sanghuang S. sanghuang Strain HB Hubei, China 2020# Cultivated MT421907 - - - - - - (Shen et al., 2021)
292 S. sanghuang T. linteus Isolate HN 00K9 South Korea 2020# - MT828027 - - - - - - (Min and Kang, 2021; Shen et al., 2021)
293 S. sanghuang T. linteus Isolate HN 5216 South Korea 2020# - MT898643 - - - - - - -
294 S. sanghuang T. linteus Isolate HN 5222 South Korea 2020# - MT904657 - - - - - - -
295 S. sanghuang T. linteus Isolate HN 5478 South Korea 2021# - MW?721001 - - - - - - -
296 S. sanghuang T. linteus Isolate HN 5530 South Korea 2021# - MW714847 - - - - - - -
297 S. sanghuang T. linteus Isolate HN 5531 South Korea 2020# - MT898673 - - - - - - -
298 S. sanghuang T. linteus Isolate HN 5532 South Korea 2020# - MT898674 - - - - - - -
299 S. sanghuang T. linteus Isolate HN 5567 South Korea 2020# - MT898561 - - - - - - -
300 S. sanghuang T. linteus Isolate HN 6147 South Korea 2020# - MT898560 - - - - - - -
301 S. sanghuang I. baumii Isolate huasang China 2010# - - - - - - HQ593854 -
302 S. sanghuang :DI::::L: Strain IFO 6980 Japan 1999# - AF200226 - - - - AY178008 - (Shen et al., 2021)
303 S. sanghuang I. linteus Strain IFO 6989 Japan 2004# - AY640937 AF458462 - - - - - (Shen et al., 2021)
304 S. sanghuang P. linteus Strain IMSNU 31014 South Korea 1998# - AF082101 - - - - - - (Shen et al., 2021)
305 S. sanghuang S. sanghuang Clone ITS1N1TS4 China 2020# - MT804583 - - - - - - -
306 S. sanghuang S. sanghuang Strain JLo1 China 2017# - MG062789 - - - - - - (Shen et al., 2021)
307 S. sanghuang S. sanghuang Strain JLNL China 20174 - - MG062792 - - - - - -
308 S. sanghuang S. sanghuang Isolate M1 China 2023# - OR363177 - - - - - - -
309 S. sanghuang S. sanghuang Strain Js1 Jiangsu, China 2020# Cultivated MT421908 - - - - - - (Shen et al., 2021)
310 S. sanghuang I. linteus Strain KAB-PL 01 Taiwan, China 2006# - DQ462333 - - - - - - (Shen et al., 2021)
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311 S. sanghuang P. igniarius Strain KCTC 16890 South Korea 20024 - AY189708 - - - - AY178031 - (Chung et al., 1999; Shen et al., 2021)
312 S. sanghuang P. linteus Strain KCTC 6190 South Korea 20024 - AF077678 - - - - - - (Chung et al., 1999; Shen et al., 2021)
313 S. sanghuang I. linteus Strain KFDA 016 South Korea 20034 - AY436626 - - - - - - (Shen et al., 2021)
314 S. sanghuang I. linteus Strain KFDA P38 South Korea 20034 - AY513234 - - - - - - (Shen et al., 2021)
315 S. sanghuang I. linteus Strain KFDA P44 South Korea 20034 - AY509200 - - - - - - (Luo et al., 2024)
316 S. sanghuang P.sp. Strain Km 4 China 2001# - AF357604 - - - - - - (Chung et al., 1999)
317 S. sanghuang S. sanghuang Strain KMRB 14110725 South Korea 2014 - PX435362 PX435371 - - - - - (Cho et al., 2025)
318 S. sanghuang I. linteus Strain KSSW 01 South Korea 2007# - EF506943 - - - - - - (Shen et al., 2021)
319 S. sanghuang I. linteus Strain LT 0802 South Korea 2011# - HQ845059 - - - - - - (Shen et al., 2021)
320 S. sanghuang I. linteus Strain LT-CBS 83 South Korea 2011# - HQ845060 - - - - - - (Shen et al., 2021)
321 S. sanghuang S. sanghuang Voucher LWZ 20180927-3 ‘Yunnan, China 2020# Morus MT348588 - - - - - - (Shen et al., 2021)
322 S. sanghuang I. linteus Isolate moonkyung South Korea 2004# - - AY839833 - - - AY839829 - -
P. linteus
323 S. sanghuang i Strain MPNU 7001 South Korea 1999# - AF200227 AF458463 - - - AY178010 - (Chung et al., 1999)
. linteus

324 S. sanghuang P. linteus Strain MPNU 7002 South Korea 1999# - AF200228 - - - - AY178011 - (Chung et al., 1999)
325 S. sanghuang P. linteus Strain MPNU 7016 Japan 1999# - AF153009 - - - - - - (Shen et al., 2021)
326 S. sanghuang S. sanghuang Strain MS 2 China 2021# Morus MZ255059 PQ608513° - - - - - (Jiang et al., 2021)

Khyber
327 S. sanghuang S. sp. Voucher MU 8F Pakhtunkhwa, 2024# - PQ163795 - - - - - - -

Pakistan
328 S. sanghuang 1. linteus Strain MUCL 47139 Cuba 2010# - GU461973 GU462002° GU461936° - - - - (Shen et al., 2021)
329 S. sanghuang S. sp. Voucher MUF 11-tq Pakistan 2024# - PQ163797 - - - - - - -
330 S. sanghuang 1. linteus Strain NAAS 00002 South Korea 2011# JN043317 - - - - - - (Shen et al., 2021)
331 S. sanghuang P. linteus Strain Namsan No.1 South Korea 1998 - AF080457 - - - - - - (Chung et al., 1999; Shen et al., 2021)
332 S. sanghuang T. linteus Isolate NTH-PL 3 Viet Nam 2021# - MW?757263 - - - - - - (Nguyen et al., 2024)
333 S. sanghuang T. linteus Isolate NTH-PL 4 Viet Nam 2021# - MW?757264 - - - - - - (Nguyen et al., 2024)

Cao Bang, Viet
334 S. sanghuang T. linteus Isolate Phe CB N 2023 Castanea crenata PX225937 - - - - - - -

jam
. Phu Tho, Viet

335 S. sanghuang T. linteus Isolate Phe XS 2023 Castanea crenata PX225936 - - - - - - -

Nam
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336 S. sanghuang I. linteus Strain PL 0801 China 20094# - FJ940906 - - - - - - (Shen et al., 2021)
337 S. sanghuang 1. linteus Strain PL 0805 China 2009# - FJ940910 - - - - - - -
338 S. sanghuang 1. linteus Strain PL 0807 China 2009# - FJ940912 - - - - - - -
339 S. sanghuang 1. linteus Strain PL 0810 China 2009# - FJ940915 - - - - - - -
340 S. sanghuang 1. linteus Strain PL 0811 China 2009# - FJ940916 - - - - - - -
341 S. sanghuang I. linteus Strain PL 08121 China 2009# - FJ940917 - - - - - - -
342 S. sanghuang I. linteus Strain PL 0813 China 2009# - FJ940918 - - - - - - -
343 S. sanghuang 1. sp. Strain PL 10 China 2011# - JN642588 - - - - - - (Wuetal., 2012)
344 S. sanghuang I. linteus Strain PL5S - 2006# - EF095712 - - - - - - (Shen et al., 2021)
345 S. sanghuang T. linteus Strain PLUS Viet Nam 2020# - MW365317 - - - - - - -
346 S. sanghuang S. sanghuang Strain S3 China 2019# - MN153568 - - - - - - (Shen et al., 2021)
347 S. sanghuang P. sp. Strain SA 01 China 2007# - EF694971 - - - - - - (Shen et al., 2021)
348 S. sanghuang 1. baumii Isolate Sang S China 2011# - - - - - - HQ834534 - -
349 S. sanghuang P. baumii Strain SFC 20001106-1 South Korea 2002# - AF534064 - - - - - - (Shen et al., 2021)
350 S. sanghuang P. baumii Strain SFC 20001106-2 South Korea 2002# - AF534065 - - - - - - -
351 S. sanghuang P. baumii Strain SFC 20010212-1 South Korea 2002# - AF534062 - - - - - - (Shen et al., 2021)
352 S. sanghuang T. linteus Cultivar SH 02 China 2019 - PP753781 - - - - - - -
353 S. sanghuang S. sanghuang Strain SH1 China 2022 - OR462721 PX530424 - - - - - -
354 S. sanghuang I. linteus Strain SH2 China 2022 - FJ190411 - - - - - - -
355 S. sanghuang S. sanghuang Strain SH7 China 2022 - OP764649 - - - - - - -
356 S. sanghuang P.sp. Strain sh001-m1 China 2021# - MZ883096 - - - - - - -
357 S. sanghuang S. sanghuang Strain SHW China 2021# - MZ465524 0OP035940 - - - - - -
358 S. sanghuang S. sanghuang Isolate SS - 2017# - MG209821 - - - - - - (Shen et al., 2021)
359 S. sanghuang S. sanghuang Strain Ss1 South Korea 2016 - PP065741 - - - - - - -
360 S. sanghuang S. sanghuang Strain Ss2 South Korea 2016 - PP065742 - - - - - - -
361 S. sanghuang S. sanghuang Strain SS3 South Korea 2016 - PP065743 - - - - - - -
362 S. sanghuang 1. sp. Strain T 004 Taiwan, China 2011# Morus JIN642586 - - - - - - (Wu et al., 2012; Shen et al., 2021)
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363 S. sanghuang 1. sp. Strain TH Taiwan, China 2011# Morus JIN642582 - - - - - - (Wu et al., 2012; Shen et al., 2021)
364 S. sanghuang 1. sp. Strain T Taiwan, China 2011# Morus JIN642585 - - - - - - (Wu et al., 2012; Shen et al., 2021)
365 S. sanghuang 1. sp. Strain ™ Taiwan, China 2011# Morus JIN642583 - - - - - - (Wu et al., 2012; Shen et al., 2021)
366 S. sanghuang 1. sp. Strain TN Taiwan, China 2011# Morus JIN642584 - - - - - - (Wu et al., 2012; Shen et al., 2021)
367 S. sanghuang 1. sp. Strain WD 1222 Japan 20114# Morus JN642576 - - - - - - (Wu et al., 2012; Shen et al., 2021)
368 S. sanghuang 1. sp. Strain WD 2261 Japan 2011# Morus JN642577 - - - - - - (Wu et al., 2012; Shen et al., 2021)
369 S. sanghuang 1. sp. Strain WD 2300 Japan 2011# Morus JN642578 - - - - - - (Wu et al., 2012; Shen et al., 2021)
370 S. sanghuang 1. sp. Strain Wu 0903-1 Jilin, China 2011# Morus JN794061 - - - - - - (Wu et al., 2012; Shen et al., 2021)
371 S. sanghuang S. sanghuang Strain Wu 0903-2 Jilin, China 2014 - - KP030773 - - - - - (Zhou et al., 2016)
372 S. sanghuang R. glomeratus Strain YAFMF 1018 China 2024# - PP661226 PP661226 - - - - - -
373 S. sanghuang 1. sp. Strain Zhangjialie China 2019# Cultivated MN242716 - - - - - - (Shen et al., 2021)
374 S. sanghuang S. sanghuang Strain 21 Zhejiang, China 2020# Cultivated MT421910 - - - - - - (Shen et al., 2021)
375 S. sanghuang S. sanghuang Strain 2)2 Zhejiang, China 2020# Cultivated MT421911 - - - - - - (Shen et al., 2021)
376 S. sanghuang S. sanghuang Strain Z)4 Zhejiang, China 2020# Cultivated MT421913 - - - - - - (Shen et al., 2021)
377 S. sanghuang S. sanghuang Strain 215 Zhejiang, China 2020# Cultivated MT421914 - - - - - - (Shen et al., 2021)
378 S. subbaumii I. baumii Strain BZ 2029 China 2011# Pruchased JINB42565 - - - - - - (Wu et al., 2012; Shen et al., 2021)
379 S. subbaumii I. baumii Strain BZ 2030 China 2011# Pruchased JIN642566 - - - - - - (Shen et al., 2021)
380 S. subbaumii S. baumii Strain CCFC 7320 China 2005 - PX435350 PX435351¢ - - - - - This study
381 S. subbaumii S. baumii Voucher Cui 6797 China 2018# - - - MH101100 - MH101219 - - (Zhu et al., 2019)
382 S. subbaumii S. baumii Voucher Cui 10237 China 2018# - - - MH101101 - MH101218 - - (Zhu et al., 2019)
383 S. subbaumii S. baumii Voucher Dai 10638 China 2018# - - - MH101098 - MH101216 - - (Zhu et al., 2019)
384 S. subbaumii S. baumii Voucher Dai 10639 China 2018# - - - MH101102 - MH101220 - - (zhu et al., 2019)
385 S. subbaumii S. baumii Voucher Dai 11464 China 2018# - - - MH101099 - MH101217 - - (zhu et al., 2019)
386 S. subbaumii S. baumii Voucher Dai 13331 China 2022# 0P962413 - MH101103 - MH101221 - - -
387 S. subbaumii S. subbaumii Voucher Dai 13360 Shanxi, China 2020# Prunus MT348580 MZ437414 - - 0L 436572 - - (Shen et al., 2021; Wu et al., 2022)
388 S. subbaumii S. baumii Voucher Dai 17133 China 2018# - MH101002 MH101118 MH101029 MH101237 - - (Zhu et al., 2019)
389 S. subbaumii S. baumii Voucher Dai 17134 China 2018# - - - MH101119 - MH101238 - - (zhu et al., 2019)
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390 S. subbaumii S. baumii Voucher Dai 17135 China 20184 - - - MH101120 - MH101239 - - (Zhu et al., 2019)
391 S. subbaumii S. baumii Voucher Dai 17136 China 20184 - - - MH101123 - MH101242 - - (Zhu et al., 2019)
392 S. subbaumii S. baumii Voucher Dai 17138 China 20184 - - MH101001 MH101122 - MH101241 - - (Zhu et al., 2019)
393 S. subbaumii S. baumii Voucher Dai 17139 China 20184 - - - MH101121 - MH101240 - - (Zhu et al., 2019)
394 S. subbaumii S. baumii Voucher Dai 17140 China 20184 - - - MH101127 - MH101246 - - (Zhu et al., 2019)
395 S. subbaumii S. baumii Voucher Dai 17141 China 2018# - - - MH101126 - MH101245 - - (Zhu et al., 2019)
396 S. subbaumii S. baumii Voucher Dai 17142 China 2018# - - - MH101125 - MH101244 - - (Zhu et al., 2019)
397 S. subbaumii S. baumii Voucher Dai 17143 China 2018# - - - MH101124 - MH101243 - - (Zhu et al., 2019)
398 S. subbaumii S. baumii Voucher Dai 17144 China 2018# - - - MH101129 - MH101248 - - (Zhu et al., 2019)
399 S. subbaumii S. baumii Voucher Dai 17145 China 2018# - - - MH101128 - MH101247 - - (Zhu et al., 2019)
400 S. subbaumii S. baumii Strain DL 101 China 2009 - KP974834 - - - - - - (Liuetal., 2023; Shen et al., 2021)
401 S. subbaumii S. baumii Voucher HMAS 293771 China 2020 - OR237057 - - - - - - -
402 S. subbaumii I. linteus Clone iMb Japan 2003# - AB158297 - - - - - - -
403 S. subbaumii S. baumii Strain JT5-1 China 2023# - 0Q948148 - - - - - - -
404 S. subbaumii S. baumii Voucher KG 118 China 2021# - 0Q980174 - - - - - - -
405 S. subbaumii S. baumii Voucher LWZ 20190722-18 Beijing, China 2020# Angiosperm MT348581 - - - - - - (Shen et al., 2021)
406 S. subbaumii P. igniarius Strain MW 0801 China 2013# Syringa reticulata KC590327 - - - - - - (Sunetal., 2014)
407 S. subbaumii P. linteus Strain SFC 970527-1 South Korea 2002# - AF534073 - - - - - - (Shen et al., 2021)
408 S. subbaumii I. baumii Strain Wu 0910-54 Beijing, China 2011# Syringa JINB42570 - - - - - - (Wu et al., 2012; Shen et al., 2021)
409 S. subbaumii 1. baumii Voucher Yuan 2444 Shanxi, China 2012# Angiosperm JX069836 - MH101093 - MH101211 - - ;';;) etal. 2013; Shen etal, 2021 Wuetal.,
410 S. subbaumii S. baumii Voucher Yuan 6538 China 2018# - - - MH101095 - MH101213 - - (zhu et al., 2019)
411 S. subbaumii S. baumii Voucher Yuan 6564 China 2018# - - - MH101096 - MH101214 - - (Zhu et al., 2019)
412 S. vaninii 1. vaninii Strain - China 2011# - HQB845058 - - - - - - (Shen et al., 2021)
413 S. vaninii S. vaninii Strain - China 2020# Cultivated MT299735 - - - - - - (Wan et al., 2020)
414 S. vaninii P.sp. Voucher 120119MFBPL0227 China 2021# - MW488385 - - - - - - -
415 S. vaninii 1. sp. Strain Beiling China 2019# Cultivated MN242720 - - - - - - (Shen et al., 2021)
416 S. vaninii 1. vaninii Strain BZ 2031 China 2011# Populus JIN642593 - - - - - - (Wu et al., 2012; Shen et al., 2021)
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417 S. vaninii S. vaninii Strain CFCC 81183 China 2006 - PX435347 PX435349 - - - - - This study
418 S. vaninii S. vaninii Voucher Cui 10995 China 20184 - - MH101004 MH101049 MH101031 MH101227 - - (Zhu et al., 2019)
419 S. vaninii S. vaninii Voucher Cui 14082 Jilin, China 2016 Populus MF772793 MF772814 MF977794 MF972250 MF973487 - - (Shen et al., 2021; Wu et al., 2022)
420 S. vaninii S. vaninii Voucher Cui 9939 Jilin, China 2011 - MF772792 MF772813 MF977793 MF972249 MF973486 - - (Shen et al., 2021; Wu et al., 2022)
421 S. vaninii S. vaninii Voucher Cui 9974 China 20184 - - - MH101109 - MH101228 - - (Zhu et al., 2019)
422 S. vaninii S. vaninii Voucher Dai 8236 Jilin, China 2007 Populus MF772791 MF772812 MF977792 MF972248 MF973485 - - (Shen et al., 2021; Wu et al., 2022)
423 S. vaninii S. vaninii Voucher Dai 8245 China 2018# - - - MH101110 - MH101229 - - (Zhu et al., 2019)
424 S. vaninii S. vaninii Strain DB 2 Northeast China 2020# Cultivated MT421906 - - - - - - (Shen et al., 2021)
425 S. vaninii S. vaninii Isolate HK 5190 South Korea 2021# - MW714839 - - - - - - -
426 S. vaninii S. vaninii Isolate HN 4145 South Korea 2021# - MW714838 - - - - - - -
427 S. vaninii S. vaninii Isolate HN 5560 South Korea 2021# - MW704367 - - - - - - -
428 S. vaninii S. baumii Isolate HN 5568 South Korea 2021# - MW704369 - - - - - - -
429 S. vaninii S. vaninii Isolate HN 5845 South Korea 2021# - MW704382 - - - - - - -
430 S. vaninii S. baumii Isolate HN 6060 South Korea 2021# - MW704417 - - - - - - -
431 S. vaninii S. baumii Isolate HN 6124 South Korea 2021# - MW?704419 - - - - - - -
432 S. vaninii S. vaninii Strain HZNK China 2017# - - MG062793 - - - - - -
433 S. vaninii S. vaninii Clone ITS1/1TS4 China 2020# - MT804588 - - - - - - -
434 S. vaninii S. baumii Isolate jangsoo shanghwang South Korea 20204 - MT827970 - - - - - - (Min and Kang, 2021)
435 S. vaninii 1. sp. Strain JinZhai China 2019# Cultivated MN242717 - - - - - - (Shen et al., 2021)
. . (Shao et al., 2020; Jiang et al., 2021; Shen et al.,

436 S. vaninii 1. sp. Strain KangNeng China 2019# Cultivated MN242721 PQ608384 - - - - - 2021)
437 S. vaninii P. linteus Strain KFDA 024 South Korea 2003 - AY436627 - - - - - - (Shen et al., 2021)
438 S. vaninii P.sp. Strain Km 2 South Korea 2001 - AF357602 - - - - - - (Chung et al., 1999)
439 S. vaninii F.gilva Strain KMCC 04909 South Korea 2019# - MN823160 - - - - - - -

Gyeongbuk, South
440 S. vaninii S. vaninii Strain KMCC 05389 2023 - OR924223 - - - - - - -

Korea

Gyeongbuk, South
441 S. vaninii S. vaninii Strain KMCC 05390 2023 - OR924224 - - - - - - -

Korea
442 S. vaninii S. vaninii Strain KMRB 16060213 South Korea 2016 - PX435359 PX530427° - - - - - (Cho et al., 2025)
443 S. vaninii 1. sp. Strain Korea China 20194# Cultivated MN242719 - - - - - - (Shen et al., 2021)
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444 S. vaninii S. baumii Strain LC 6686 China 20194# - MK818502 - - - - - - (Shen et al., 2021)
445 S. vaninii F. gilva Strain MDJCBS 87 China 2005# - DQ103884 - - - - - - (Chung et al., 1999; Shen et al., 2021)
446 S. vaninii S. vaninii Isolate MF 5 China 2023# - OR681008 - - - - - - -
447 S. vaninii P. baumii Strain MPNU 7004 South Korea 2001# - AF200229 AF458468 - - - AY178012 - (Nam et al., 2003; Shen et al., 2021)
448 S. vaninii P. baumii Strain MPNU 7005 South Korea 2001# - AF200230 AF458469 - - - AY436630 - (Nam et al., 2003; Shen et al., 2021)
449 S. vaninii P.sp. Strain MPNU 7007 South Korea 1999# AF200235 - - - - - - (Chung et al., 1999; Shen et al., 2021)
450 S. vaninii S. vaninii Strain NO 230173 China 2018 PQ569367 PQ569366 - - - - - This study
_— . . Swietenia
451 S. vaninii F. fastuosus® Strain Phe 1 Viet Nam 2023 PX225938 - - - - - - -
macrophylla
Swietenia
452 S. vaninii S. baumii Strain Phe 3 China 2023 PX225939 - - - - - - -
macrophylla
Swietenia
453 S. vaninii S. vaninii Strain Phe 6 Viet Nam 2023 PX222065 - - - - - - -
macrophylla
454 S. vaninii 1. sp. Strain QianDaoHu China 2019# Cultivated MN242718 - - - - - - (Shen et al., 2021)
455 S. vaninii S. vaninii Strain S1 China 2019# - MN153566 - - - - - - (Shen et al., 2021)
456 S. vaninii F.gilva Strain S12 China 2020# - MT275660 - - - - - - (Shen et al., 2021)
457 S. vaninii S. vaninii Strain S14 China 2023# - 0Q270089 - - - - - - -
458 S. vaninii S. vaninii Strain S15 China 2023# - 0Q270090 - - - - - - -
459 S. vaninii S. baumii Strain S2 China 2019# - MN153567 - - - - - - (Shen et al., 2021)
460 S. vaninii S. vaninii Strain sS4 China 2022# - 0Q028234 - - - - - - -
461 S. vaninii F.gilva Strain SH1 China 2008# - FJ190410 - - - - - - (Shen et al., 2021)
462 S. vaninii P. igniarius Strain SH1 China 2023# - ORO016144 - - - - - - (Boateng et al., 2023)
463 S. vaninii S. vaninii Strain SH 10 China 2022# - OP764655 - - - - - - -
464 S. vaninii S. vaninii Strain SH 14 China 2022# - OP764654 - - - - - - -
465 S. vaninii S. vaninii Strain SiL 92 China 2018 - PQ569358 PQ569360 - - - - - This study
466 S. vaninii S. vaninii Strain TJ 08218 China 2024# - PP919388 - - - - - - -
467 S. vaninii S. baumii Strain XZNL China 2017# - - MG062794 - - - - - -
468 S. vaninii S. vaninii Strain Z)3 Zhejiang, China 2020# Cultivated MT421912 - - - - - - (Shen et al., 2021)
469 S. vaninii 1. vaninii Strain cjcol Taiwan, China 2011# Cultivated JIN642592 - - - - - - (Wu et al., 2012; Shen et al., 2021)



—ARPHA Preprints Author-formatted, not peer-reviewed document posted on 17/02/2026 DOI: https://doi.org/10.3897/arphapreprints.e188569

Collection No. Isolation Genbank Accession No.

No. Suggested name Previous name Reference(s)

Type No. Location Date Source ITS nLSU EFla RPB1 RPB2 SsuU mtSSU
470 S. vaninii 1. vaninii Voucher Cui 3624 China 20114# - - JN169791 - - - - - (Zhou and Qin, 2012)
471 S. vaninii S. vaninii Voucher Dai 1980 China 20014# - - AY059056 - - - - - (Wagner and Fischer, 2002)
472 S. vaninii 1. vaninii Voucher Dai 3624 China 2011# Populus JIN642590 - - - - - - (Wu et al., 2012; Shen et al., 2021)
473 S. vaninii 1. vaninii Voucher Dai 7011 China 2011# Populus davidiana JIN642591 - - - - - - (Wu et al., 2012; Shen et al., 2021)
474 S. vaninii 1. vaninii Voucher Dai 9061 China 20114# - - JIN169792 MH101111 - MH101230 - - (Zhou and Qin, 2012)
475 S. vaninii I. baumii Isolate FS 656170 China 2011# - GU903008 - - - - GU903002 - (Shen et al., 2021)
476 S. vaninii F.gilva Isolate FS 656175 China 2011# - HM584811 - - - - HM584805 - (Shen et al., 2021)
477 S. vaninii S. vaninii Strain HZ 01 China 2017# - MG062791 - - - - - - (Shen et al., 2021)
478 S. vaninii S. vaninii Strain Js2 Jiangsu, China 2020# Cultivated MT421909 - - - - - - (Shen et al., 2021)
479 S. vaninii 1. baumii Strain KFDA 015 South Korea 2003# - AY436623 - - - - - - (Shen et al., 2021)
480 S. vaninii 1. baumii Strain KFDA 022 South Korea 2003# - AY436624 - - - - - - (Shen et al., 2021)
481 S. vaninii 1. baumii Strain KFDA 029 South Korea 2003# - AY436625 - - - - - - (Shen et al., 2021)
482 S. vaninii 1. baumii Strain KFDA P36 South Korea 2003# - AY509198 - - - - - - (Shen et al., 2021)
483 S. vaninii 1. baumii Strain KFDA P40 South Korea 2003# - AY509199 - - - - - - (Shen et al., 2021)
484 S. vaninii I. baumii Strain KFDA P45 South Korea 2003# - AY509201 - - - - - - (Shen et al., 2021)
485 S. vaninii I. linteus Strain LT-HG South Korea 2011# - HQ845061 - - - - - - (Shen et al., 2021)
486 S. vaninii P. baumii Strain MPNU 7006 South Korea 1999# - AF200231 - - - - - - (Shen et al., 2021)
487 S. vaninii P.sp. Strain MPNU 7010 South Korea 1999# - AF153007 - - - - - - (Shen et al., 2021)
488 S. vaninii P.sp. Strain MPNU 7012 South Korea 1999# - AF153008 - - - - - - (Shen et al., 2021)
489 S. vaninii P.sp. Strain MPNU 7013 South Korea 1999# - AF153011 - - - - - - (Shenetal., 2021)
490 S. vaninii I. baumii Strain PB 0802 China 2009# - FJ940907 - - - - - - (Shen et al., 2021)
491 S. vaninii 1. baumii Strain PB 0803 China 2009# - FJ940908 - - - - - - (Shen et al., 2021)
492 S. vaninii 1. baumii Strain PB 0806 China 2009# - FJ940911 - - - - - - (Shen et al., 2021)
493 S. vaninii 1. baumii Strain PB 0808 China 2009# - FJ940913 - - - - - - (Shen et al., 2021)
494 S. vaninii 1. baumii Strain PB 0809 China 2009# - FJ940914 - - - - - - (Shen et al., 2021)
495 S. vaninii P.sp. Strain SA 02 China 2007# - EF694972 - - - - - - (Shen et al., 2021)
496 S. vaninii P.sp. Strain SA 03 China 2007# - EF694973 - - - - - - (Shen et al., 2021)
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497 S. vaninii P.sp. Strain SA 04 China 2007# - EF694974 - - - - - - (Shen et al., 2021)
498 S. vaninii 1. baumii Strain SA 05 China 2007# - EF694975 - - - - - - (Shen et al., 2021)
499 S. vaninii P.sp. Strain SA 06 China 2007# - EF694976 - - - - - - (Shen et al., 2021)
500 S. vaninii P.sp. Strain SA 07 China 2007# - EF694977 - - - - - - (Shen et al., 2021)
501 S. vaninii P. linteus Strain SFC 20001106-7 South Korea 20024 - AF534070 - - - - - - (Shen et al., 2021)
502 S. vaninii P. baumii Strain SFC 20010212-2 South Korea 2002# - AF534063 - - - - - - (Shen et al., 2021)
503 S. vaninii P. linteus Strain SFC 970605 South Korea 2002# - AF534071 - - - - - - (Shen et al., 2021)
504 S. vaninii T. linteus Strain SFCC 10209 South Korea 20044# - AY558628 - - - - - AY558690 (Jeong et al., 2005; Shen et al., 2021)
505 S. vaninii 1. baumii Isolate S South Korea 2011# - JN887691 - - - - - - (Shenetal., 2021)
506 S. vaninii S. vaninii Voucher Wei 2596 China 2018# - - - MH101112 - - - - (Zhu et al., 2019)
507 S. vaninii S. vaninii Voucher Wei 2956 China 2011# - - MH101003 - - MH101231 - - (Zhou and Qin, 2012)
508 S. vaninii 1. vaninii Voucher Wei 3382 China 2018# - JN169788 HQ328531 - - - - - (Zhu et al., 2019; Shen et al., 2021)
509 S. vaninii 1. baumii Strain WN 0801 China 2011# - HQ845054 - - - - - - (Shen et al., 2021)
510 S. vaninii 1. vaninii Strain WN 1 China 2011# - HQ845055 - - - - - - (Shen et al., 2021)
511 S. vaninii I vaninii Strain WN 2 China 2011# - HQ845056 - - - - - - (Shen et al., 2021)
512 S. vaninii I vaninii Strain WN 3 China 2011# - HQ845057 - - - - - - (Shen et al., 2021)
513 S. vaninii I vaninii Strain WN 3624 China 2011# - HQ845050 - - - - - - (Shen et al., 2021)
514 S. vaninii I vaninii Strain WN 4 China 2011# - HQ845065 - - - - - - (Shen et al., 2021)
515 S. vaninii I vaninii Strain WN 8213 China 2011# - HQ845052 - - - - - - (Shen et al., 2021)
516 S. vaninii I vaninii Strain WN 8824 China 2011# - HQ845051 - - - - - - (Shen et al., 2021)
517 S. vaninii I vaninii Strain WN 9601 China 2011# - HQ845053 - - - - - - (Shen et al., 2021)
518 S. vaninii S. baumii Strain XZ 01 China 2017# - MG062790 - - - - - - (Shen et al., 2021)
519 S. vaninii 1. baumii Isolate YC South Korea 2011# - JIN887692 - - - - - - (Shen et al., 2021)
520 S. vaninii S. vaninii Voucher Yuan 2764 Shaanxi, China 2005 Quercus KY328308 - - - MH101168 - - (Shenetal., 2021)
521 S. vaninii S. vaninii Voucher Yuan 3935 China 2018# - - - MH101155 - MH101273 - - (Zhu et al., 2019)
522 S. vaninii S. vaninii Voucher Yuan 5604 Shaanxi, China 2001 Quercus KY328307 - - - - - - (Shen et al., 2021)
523 S. vitexicola S. vitexicola Voucher Wu 2004-2 Taiwan, China 2020# - MT906616 - - - - - - (Wu et al., 2020)
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524 S. vitexicola S. vitexicola Voucher Wu 2004-3 Taiwan, China 2020# - MT906617 - - - - - - (Wu et al., 2020)
525 S. vitexicola S. vitexicola Voucher ‘Wu 2005-1 Taiwan, China 2020# - MT906618 - - - - - - (Wu et al., 2020)
526 S. vitexicola S. vitexicola Voucher Wu 2005-2 Taiwan, China 2020# - MT906619 - - - - - - (Wu et al., 2020)
527 S. vitexicola S. vitexicola Voucher ‘Wu 2006-21 Taiwan, China 2020# - MT906620 MZ437416 - - - - - (Wu et al., 2020; Wu et al., 2022)
528 S. vitexicola S. vitexicola Voucher Wu 2006-71 Taiwan, China 2020# - MT906621 MZ437415 - - 0L436573 - - (Wu et al., 2020; Wu et al., 2022)
529 S. weigelae S. weigelae Voucher 130822 MFBPC377 China 2021# - MW554127 - - - - - - -
530 S. weigelae S. weigelae Voucher 420526 MF0201 Hubei, China 2018# - MH142013 - - - - - - (Shen et al., 2021)
531 S. weigelae S. weigelae Voucher Cui 14933 China 2018# - - - - - MH101167 - - (Zhu et al., 2019)
532 S. weigelae S. weigelae Voucher Cui 6001 China 2018# - - MH101012 MH101135 MH101037 MH101253 - - (Zhu et al., 2019)
533 S. weigelae 1. weigelae Voucher Cui 6010 Jiangxi, China 2018# Lonicera JQ860318 - - - - - - (Zhu et al., 2019; Shen et al., 2021)

. ) . . o . (Wuetal., 2012; Zhu et al., 2019; Shen et al.,
534 S. weigelae I. weigelae Voucher Cui 6012 Jiangxi, China 2012# Lonicera JQ860319 MH101013 MH101136 MH101038 MH101254 - - 2021)

. ) . . ) (Wuetal., 2012; Zhu et al., 2019; Shen et al.,
535 S. weigelae I. weigelae Voucher Cui 7176 Hebei, China 2012# Syringa JQ860320 MH101011 MH101048 MH101039 MH101169 - - 2021)
536 S. weigelae 1. weigelae Voucher Dai 11694 Hunan, China 2012# - JQ860315 - - - - - - (Wuetal., 2012; Shen et al., 2021)
537 S. weigelae S. weigelae Voucher Dai 13954 China 2018# - - - MH101114 - MH101233 - - (Zhu et al., 2019)
538 S. weigelae S. weigelae Voucher Dai 14993 China 2018# - - MH101015 MH101044 - - - - (Zhu et al., 2019)
539 S. weigelae S. weigelae Voucher Dai 15768 China 2018# - - - MH101113 - MH101232 - - (Zhu et al., 2019)

. . . (Zhu et al., 2019; Shen et al., 2021; Wu et al.,
540 S. weigelae S. weigelae Voucher Dai 15770 Chongging, China 2015 Weigela MF772795 MF772816 MF977796 MF972252 MF973489 - - 2022)
541 S. weigelae S. weigelae Voucher Dai 15773 China 2018# - - - MH101115 - MH101234 - - (Zhu et al., 2019)
542 S. weigelae S. weigelae Voucher Dai 16064 China 2018# - - - MH101139 - MH101257 - - (zhu et al., 2019)
543 S. weigelae S. weigelae Voucher Dai 16069 China 2018# - - - MH101138 - MH101256 - - (Zhu et al., 2019)

. . . Inner Mongolia,
544 S. weigelae S. weigelae Voucher Dai 16072 ch 2020# Weigela MT348589 - MH101140 - MH101258 - - (Shen et al., 2021)

ina

545 S. weigelae S. weigelae Voucher Dai 16074 China 2018# - - MH101014 - MH101040 MH101255 - - (Zhu et al., 2019)
546 S. weigelae S. weigelae Voucher Dai 16075 China 2018# - - - MH101137 - - - - (zhu et al., 2019)

N N R Inner Mongolia, .
547 S. weigelae S. weigelae Voucher Dai 16077 Chi 2015 Weigela MF772794 MF772815 MF977795 MF972251 MF973488 - - (Shen et al., 2021; Wu et al., 2022)

ina

548 S. weigelae S. weigelae Voucher Dai 16531 China 20184# - - - MH101144 - MH101263 - - (Zhu et al., 2019)
549 S. weigelae S. weigelae Voucher Dai 16532 China 20184 - - - MH101145 - MH101262 - - (Zhu et al., 2019)
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550 S. weigelae 1. weigelae Voucher Dai 6352 Zhejiang, China 20124# - JQ860317 - - - - - - (Wu et al., 2012; Shen et al., 2021)
551 S. weigelae S. weigelae Isolate HN 5655 South Korea 20214# - MW?704380 - - - - - - -
552 S. weigelae S. baumii Isolate HN 5907 South Korea 20214# - MW?704365 - - - - - - -
553 S. weigelae S. weigelae Isolate HN 6090 South Korea 20214# - MW704381 - - - - - - -
554 S. weigelae S. baumii Isolate HN 6161 South Korea 20214# - MW714843 - - - - - - -
555 S. weigelae S. weigelae Strain KMRB 22010601 South Korea 2022 - PX435360 PX435361 - - - - - (Cho et al., 2025)
556 S. weigelae S. weigelae Voucher LWZ 20150802-3 Jiangxi, China 2020# Weigela MT348590 - - - - - - (Shen et al., 2021)
557 S. weigelae S. weigelae Voucher LWZ 20150802-5 Jiangxi, China 2020# Weigela MT348591 - - - - - - (Shen et al., 2021)
558 S. weigelae S. weigelae Voucher LWZ 20210623-2a China 2022# - ONO063671 ON063870 ONO089687 - ON100697 ONO063799 ONO063736 (Wang et al., 2023)
559 S. weigelae P. baumii Strain SFC 20000111-10 South Korea 2002# - AF534067 - - - - - - (Shen et al., 2021)
560 S. weigelae S. weigelae Isolate Si 20 China 2015 - PQ569353 PQ569354 - - - - - This study
561 S. weigelae 1. sp. Strain tongchuanense Shanxi, China 2020# - - MT192349 - - - - - -
562 S. weigelae 1. sp. Strain WD 1186 Japan 2011# Weigela JIN642597 - - - - - - (Wu et al., 2012; Shen et al., 2021)
563 S. weigelae 1. sp. Strain WD 1187 Japan 2011# Weigela JIN642598 - - - - - - (Wu et al., 2012; Shen et al., 2021)
564 S. weigelae 1. sp. Strain WD 1667 Japan 2011# Weigela cordeenis JING42594 - - - - - - (Wu et al., 2012; Shen et al., 2021)
565 S. weigelae 1. sp. Strain WD 1837 Japan 2011# Weigela cordeenis JIN642595 - - - - - - (Wu et al., 2012; Shen et al., 2021)
566 S. weigelae 1. sp. Strain WD 1838 Japan 2011# Weigela cordeenis JIN642596 KP030774 - - - - - (Wu et al., 2012; Shen et al., 2021)
567 S. weigelae I. weigelae Voucher Wei 2120 Hubei, China 2012# Coriaria JQ860314 - - - - - - (Tian et al., 2013; Shen et al., 2021)
568 S. weigelae I. weigelae Voucher Wei 2267 Hubei, China 2012# Angiosperm JX069835 - - - - - - (Tian et al., 2013; Shen et al., 2021)
569 S. weigelae I. tenuicontextus Voucher Yuan 5526 Guizhou, China 2011# Angiosperm JIN169786 JN169790 - - - - - (Tian et al., 2013; Shen et al., 2021)
570 S. weirianus S. weirianus Voucher 475754 Arizona, USA 2021 Juglans major 0OP955926 0OP955926 - - - - - -
571 S. weirianus S. weirianus Voucher 475756 Arizona, USA 2021 Juglans major 0OP955927 - - - - - - -
572 S.weirianus P. weirianus Strain CBS 618.89 Arizona, USA 2004# Juglans major AY558654 AY059035 - - - - AY558716 ;J;;:)g etal. 2005; Shen etal, 2021; Wuetal.
573 S. weirianus P. weirianus Strain IMSNU 32021 Arizona, USA 1998# Juglans major AF110989 - - - - - - ;2;;:91 etal, 1969; Shen et al., 2021; W etal.,
574 S. zonatus 1. zonatus Voucher Cui 6631 Hainan, China 2012# Angiosperm JQ860305 - - - - - - ;'22 etal, 2013; Shen etal. 2021 Wu et al.,
575 S. zonatus 1. zonatus Voucher Cui 8327 Yunnan, China 2012# Angiosperm JX069837 MF772817 MF977798 - MF973491 - - (Tianetal, 2013; Shen etal., 2021; Wuetal.,

2022)
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. . K (Tian et al., 2013; Shen et al., 2021; Wuet al.,
576 S. zonatus I. zonatus Voucher Dai 10841 ‘Yunnan, China 2012# Angiosperm JQ860306 KP030775 MF977797 MF972253 MF973490 - - 2022)
577 S. zonatus S. zonatus Voucher SiL 120 China 2024# - PP447546 - - - - - - -
578 S.sp. S. alpinus Voucher Cui 14421 China 2019# - - - MH101071 - MH101188 - - (Zhu et al., 2019)
579 S.sp. S. lonicericola Voucher Cui 10105 China 20194# - - - MH101047 - - - - (Zhu et al., 2019)
580 S.sp. S. baumii Voucher Dai 16897 China 2018# - - - MH101104 - - - - (Zhu et al., 2019)

F. = Fuscoporia, I. = Inonotus, P. = Phellinus, R. = Rigidonotus, S. = Sanghuangporus and T. = Tropicoporus;

2P, = Porodaedalea;
»F. = Fulvifomes;

¢Not used in this study;

dReverse complement sequence was used;

# Sequence submission date.
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708 Table 2 Statistical distribution of sequences of Sanghangporus species.
Collections ITS nLSU EFla RPB1  RPB2 SSU mtSSU  Previous hames
S. alpinus 49 15 16 33 10 33 0 0 1. alpinus, P. pini¢, S. alpinus, S. lonicericola, S. vaninii
S. australianus 1 1 1 1 1 0 0 0 S. sp.
S. baumii 62 37 10 23 5 25 2 1 1. baumii, P. baumii, S. baumii, T. linteus,
S. johnsonianus 4 4 1 0 0 0 1 1 P. johnsonianus, S. sp., Uncultured F.¢
S. lagerstroemiae 1 1 1 1 0 1 0 0 S. sp.
S. lignerus 2 2 0 0 0 0 0 0 S. lignerus
S. lonicericola 26 16 6 8 2 7 0 1 1. baumii, I. lonicericola, I. vaninii, P. ribis, P. sp., S. baumii, S. lonicericola, T. linteus
S. lonicerinus 24 14 10 10 5 11 0 0 I. sp., P. linteus, S. lonicericola, S. lonicerinus
S. microcystideus 8 7 6 0 0 0 0 0 I. linteus, 1. sp., S. microcystideus
S. mongolicus 19 19 3 0 0 0 0 1 I. sp., P. baumii, P. linteus, P. pini¢, P. sp., T. linteus
S. pilatii 5 4 3 1 0 1 0 0 P. pilatii, P. sp., S. vaninii
S. quercicola 18 17 6 3 2 2 3 1 P. igniarius, P. rhabarbarinus, S. quercicola, S. sp., S. toxicodendri
S. sanghuang 158 1442 228 8 6 9 13 0 I. baumii, I. linteus, I. sanghuang, I. sp., P. baumii, P. igniarius, P. linteus, P. sp., R.
glomeratus, S. sanghuang, S. sp., T. linteus
S. subbaumii 34 15 4 21 1 22 0 0 1. baumii, 1. linteus, P. igniarius, P. linteus, S. baumii, S. subbaumii
S. vaninii 111 100 18 9 4 10 4 1 F. fastuosus®, F. gilva, I. baumii, I. linteus, I. sp., I. vaninii, P. baumii, P. igniarius, P. linteus,
P. sp., S. baumii, S. vaninii, T. linteus
S. vitexicola 6 6 2 0 0 1 0 0 S. vitexicola
S. weigelae 41 28 13 16 6 16 1 1 I. sp., I. tenuicontextus, |. weigelae, P. baumii, S. baumii, S. weigelae
S. weirianus 4 40 2b 0 0 0 0 1 P. weirianus, S. weirianus
S. zonatus 4 4 2 2 1 2 0 0 I. zonatus, S. zonatus
S. sp. 3 0 0 3 0 1 0 0 S. alpinus, S. baumii, S. lonicericola
Total 580 438> 126%P 139 43 141 24 8
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Material occupacy (%) 75.5 21.7 24.0 7.4 24.3 4.1 14

F. = Fuscoporia, I. = Inonotus, P. = Phellinus, R. = Rigidonotus, S. = Sanghuangporus and T. = Tropicoporus;
* including sequence PP661226 from S. sanghuang YAFMF 1018;

®including sequence OP955926 from S. weirianus 475754,

¢P. = Porodaedalea;

«F. = Fulvifomes.
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Table 3 Distribution of Sanghuangporus species.

Areas®
Group  Species Collections*  A. East Asia, North Asia B. Central Asia F. North America
. . C. South Asia D. Africa E. Europe . G. Oceania
and Southeast Asia and West Asia and South America
A (321) S sanghuang 158 (9) China (67) Pakistan (2) India (2) USA(7)
South Korea (57) Cuba (1)
Japan (6)
Viet Nam (7)
S. vaninii 111 China (75)
South Korea (34)
Viet Nam (2)
S. pilatii 5 Czech (2) USA (3)
S. johnsonianus 4 South Korea (1) USA (3)
S. mongolicus 19 China (3)
South Korea (16)
S. quercicola 18(1) China (16)
South Korea (1)
S. weirianus 4 USA 4)
S. sp. 2 China (2)
B (135)  S. baumii 62 China (44)
South Korea (16)
Russia (2)
S. lignerus 2 Iran (2)
S. lonicericola 26 China (19)

South Korea (6)
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Russia (1)
S. subbaumii 34 China (32)
South Korea (1)
Japan (1)
S. vitexicola 6 China (6)
S. zonatus 4 China (4)
S. sp. 1 China (1)
C(114) S alpinus 49 China (49)
S. lonicerinus 24 Russia (1) Uzbekistan (19)
Turkmenistan (2)
S. weigelae 41 China (30)
South Korea (6)
Japan (5)
D) S. lagerstroemiae 1 Viet Nam (1)
S. microcystideus 8 China (1) Ethiopia (3)

Tanzania (2)
South Africa (2)

E(1) S. australianus 1

Germany (2)

Australia (1)

Note: Sequences newly submitted in this study were indicated in bold.

2 Numbers of collections with no availale information on location were indicated in brackets;

> Numbers of collections were indicated in brackets;

¢ The distribution of collection of S. baumii TAA 82-20 with non-European distribution was considered to be of the Russian Far east in this study;

4 The distribution of collection of S. lonicerinus TAA 104264 with no detailed information on location was considered to be the Russian Far east in this study.
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