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The diversity of endophytic fungi in endangered medicinal
material Daphnes Cortex as determined by high-throughput
sequencing technology
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Abstract: In order to provide a scientific basis for the establishment of a Daphnes Cortex medicinal material
fungus library and the screening of endophytic fungi that promote the growth of Daphnes Cortex and increase the
content of daphnetin, we used Illumina high-throughput testing technology to analyze 9 Daphnes Cortex samples
from Gansu and Shanxi provinces. A total of 632 766 valid sequences were obtained, including 348 OTUs, 4 phyla,
20 classes, 48 orders, 108 families, 154 genera, and 208 species. The sum of the first 3 fungal genera account for more
than 65% of the total abundance, with the highest reaching 98.4%. Alternaria and Phoma are the main genuses of
Daphne giraldii Nitsche, and Altemaria is the dominant genus. The endophytic fungi community of Daphnes
Cortex is rich in diversity, and the order of fungal diversity in different producing areas is: Gangu County > Wutai
County > Tanchang County.
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Table 1 Sample information

A 2082 % 58 N #E B 7 Daphne giraldii Nitsche.

XS R (NanoDrop2000, Thermo-
Fisher Scientific 2~ 7]); PCR 1X (ABI GeneAmp® 9700
. ABI A d]); MISEQ Ml /74X (Ilumina Miseq, Illumina
A, W EE (EppendorfN13462C, Eppendorf 24 7).

FERAATRE A BB A AR A, BT
& TAE G b A7 R K B AL BE, 54 347 b 1) 35 Fi
B TR K e A 3R 2 4%, SRARIR T 2R T 7K 4y,
J& 7E 75% £ B 1 92 16 30 s, F I 1 B8 1 S i U
BRE R R, TG R KSR iR 3K, B
JEAR T, $5 5 FH TG B /N TT8s R A AR S V) /N,
FEASFE AR B B T TE B 2 mL 3 0 R UK SR AT, B
KGNl S BReA (TC) H IR H A A (GG).
v B G REEAR (WT).

DNARENK PCRY1B757% HUFE M 1 g, FIEH
7K5 mLJJ5 30 min, #47 DNA$EH. SHEE.Z.N.A.®soil
i 7 & (Omega Bio-tek, Norcross, GA, US) 1 B 45 42
H i DNA, J 7] H] NanoDrop2000 4 il 45 & 594 &, i
K 1% 35 R HE GRS LUk D DNA FE 88V . FRpk SR A
5V-cm?, B [f]: 20 min. PCR R MiAR & 20 pL: =& 514
% 0.8 uL. 10xBuffer 2 uL.2.5 mmol-L** dNTPs 2 mL.
rTaq Poly-merase 0.2 uL.BSA 0.2 uL. Template DNA
10 ng, *h ddH,0 % 20 L, ITSIF: 5-CTTGGTCATTT
AGAGGAAGTAA-3, ITS2R: 5-GCTGCGTTCTTCAT
CGATGC-3's PCR Jx B &1 95 °C 3 min; 95 °C 30 s,
55°C 30's, 72 °C 60 s, 31 ME#E; 72 °C 10 min, 10 °CI%
ke BAMFEARIANEE, K\ —FEa I PCR&MIR G, &
2% T I A g fie R VKR . S IR KT AP E A R
PCR 7= % QuantiFluorTM-ST 5 5% ¢ 52 & R 40 E
AR, 5 R A R B AT RS . T 2%
Bl g W 5 i [\ e PCR 7= ), ) F AxyPrep DNA Gel
Extraction Kit (Axygen Biosciences, USA) # 1T 4fi 1k,
Tris-HC ZZ B 1L, 2% SRl B vk ksl o 2 J5 AT
Miseq il 7 o

MiSeq SLEEMIE KM F T A K H TruSeq T™M
DNA Sample Prep Kit il £ Wl /57 3C ¢, F£3E47 Nlumina
e,

EMEERZENH A Miseq il £ 15 2 PE i K 7
% (paired-end reads) fR 4% 5 & % R AT HEEE, ARIE AT
XF P HREAT Tk, 2K & 51 . AR 35 97% (1 AH 8L

Sample name Sample origin Soil type Plant growth environment Location
TC1-3 Tanchang County, Longnan City, Gansu Province Leached soil Bush E104.09408, N34.03393
GG 4-6 Gangu County, Tianshui City, Gansu Province Leached soil Woodside E106.04549, N34.25655
WT 7-9 Wautai County, Xinzhou City, Shanxi Province Cinnamon soil Bush and Woodside E113.50293, N38.95615
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%1632 766 %%, Iy 5K FE7F 141~521 bp, “FIJK ELE
227 bp, Hh 75 1L L BRI FAECN R %, 153
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Table 2 Sample test sequence information

Sample  Seq Base Mean Min Max
info num num length/bp  length/bp length/bp
1 45303 10752191 237.3394919 186 289
2 56711 13083913 230.7120841 149 521
3 47317 11129807 2352179344 195 290
4 66 711 14935315 223.8808442 178 520
5 64 656 14842222 229.556 7619 187 318
6 62971 14226243 2259173747 183 307
7 72805 16016547 219.9924044 142 313
8 71118 15686203 220.5658624 141 443
9 72312 15674809 216.766 359 7 147 470
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Figure 1  Venn diagram of endophytic fungi species of different
samples in different origins
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Figure 2 The curves of rank-abundance
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Table 3 The Alpha diversity table of samples

Sample Alpha diversity
name Shannon Simpson Ace Chao

1 0.474 416 0.785 035 40.662 633 28.6
2 1.005 242 0.456 815 90.783 955 84.2
3 0.809 373 0.597 888 53.191 323 38.25
4 2.205913 0.210 882 132.216 445 1325
5 1.247 084 0.411 125 79.565 326 82.166 667
6 1.429 155 0.293 837 70.019 302 68.909 091
7 1.052 228 0.526 893 84.606 575 83
8 1.860 85 0.328 697 112.214 356 111
9 1.180 16 0.618 823 159.029 799 160.5
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J&, S 208 Fh LT . EJB KT b, 44 e ORI RE RS
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fJE =R i (B3). EEACE LIERIL, 55 85
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Community barplot analysis
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Figure 3  Species composition at genus level in 9 samples (Different colors represent different genus, and the length of the patch indicates

the relative abundance ratio of the genus; the genus with low abundance merge into others, and the unclassified indicates the species that are

not taxonomically annotated)
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Figure 4 Species composition at species level in 9 samples (Different colors represent different species, and the length of the patch indi-

cates the relative abundance ratio of the species; the species with low abundance merge into others, and the unclassified indicates the species

that are not taxonomically annotated)

Table 4 Eight samples abundance accounted for a relatively high
pro-portion of colonies

Samol Fungi with high abundance/% Total
ampre Unclassified_f__ ota

number Alternaria Didymellaceae Phoma proportion
1 88.22 1.93 8.01 98.16
2 61.48 10.66 26.26 98.4
3 75.66 2.89 14.40 92.95
4 17.50 35.95 12.41 65.86
5 58.66 24.28 2.34 85.28
6 39.44 28.11 1.53 69.08
8 15.99 50.21 2.60 68.8
9 16.92 64.96 6.98 88.86
wig
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Figure 5 Hierarchical clustering tree on species level of 9 sam-
ples (The length of the branches represents the distance between
the samples)
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