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Abstract: Objective To investigate the dynamic changes of fungal communitiy diversity and dominant fungal communitiy of
Lianzhifan solution in the fermentation process, so as to provide a scientific basis for the scientific fermentation. Methods Different
samples was furtherly measured by Illumina HiSeq sequencing technique for the sequence of ITS2 variable region of fungi from
Lianzhifan solution. QIIME, Mothur, and R software programs were employed to sort and calculate the number of sequences and
operational taxonomic units (OTUs) for each sample. The composition, abundance, distribution, alpha diversity index of species, and

beta diversity were analyzed to clarify the dynamic changes of fungal communities in structure, diversity, and abundance during the
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process of fermentation. Results The numbers of effective sequences for four different fermentation periods were 207 068; The
rarefaction curves showed a sufficient sequencing depth, and the number of OTUs was close to saturation, which can fully display the
fungal community structure of the Lianzhifan solution. The Fungi in Lianzhifan solution belonged to the following five phylums:
Ascomycota (74.21%), Basidiomycota (7.31%), Rozellomycota (2.62%), Zygomycota (0.66%), and Glomeromycota (0.01%). The
dominant specie was identified to the Ascomycota. Results on the number of OTUs, Chaol index, ACE index, and Shannon index
showed that Lianzhifan solution had high abundance and diversity of fungal community, and total abundance and diversity of the upper
and lower layers gradually increased during the fermentation process. Among them, the abundance and diversity of the upper samples
increased during the whole process, while the lower samples showed a decrease firstly and followed by a dramatically increase, despite
the diversity of the upper layer was obviously higher than that of the lower layer. Conclusion Illumina HiSeq sequencing technique
can be used to determine the dynamic changes of fungal communities in structure, diversity, and abundance during the process of
fermentation, which provides a reference for the scientific fermentation.

Key words: Lianzhifan solution; fungus; communitiy diversity; [llumina HiSeq sequencing technique; fermentation; processing;

dominant fungal communitiy; ITS2; diversity; abundance; Ascomycota; Basidiomycota; Rozellomycota; Zygomycota;

Glomeromycota

EENEILVA R A R, 2 TRIE 2 A TR R
J¥is 2 ZR B N S A IR R 3838 77, N ECER L
LR Bt 1 = B 1750 O 2512 Z 2008019 DM,
HHEE. . BOEIETR R, HE T 2Rk
R P2 IREC T KRR, JEZm s E
TEMRERNE AL, R RIS NE KB E R,
N R EE R AL R AR (U 7 TR A . X
L5 DL ) AR 2 M T2 KARARRE , R B A T A
VRO AR BRI I R I SR, R R
RBEHEN Bm R R OSSR R . ENERL
TR AL 0 R Rt Rt LR R A5 v () R AR A
WIiEAT BRI, RIEAR 2 b 2 M E 3L A7,
JCH I R T 1) B TR AR AR A A2 R i 7 R 1Y
KEWE . BINER T BEEMRAEENRS, H
M S e R R T A R — A, fEAA
IR B A S (AL B o I — e B 22 5%, Tt
HoA% 8 g W J ) A b B B BB 2 RE VAR A B
B, DAAEh AR I8 R DL

BT, BEDFAEVEARKIGKE, miBE
D 45 R B8 9 226 DRI 20 50T 5 v S s 3 R 4
AU, HLET Sanger MFH AT 5, BAHER.
AR, AP S . BT, SEENFERA
FEAHE Nlumina A 7] [ Hiseq 1 Miseq M/7F 5
454 A w1 GSFLX Wi 7 °F- & LK Life Technologies
/> F # Tontorrent PGM Al Ton proton |5V &, #t
—IKFFATH LTI EIJLE Jisk DNA 7 T 7751
W, ATAF XS — ANl 1 2 S5 20 RS DRI 20 g AT 40 5
AT AT A AT RE, 80 i N SRR 2H R0 5 R R 40
AR, C 32 A T gt O gl kRl
Jo s A A 2 R R R ORI AR, BN H R

BORSeER IEAR o

AHF AR Tlumina HiSeq &5 2 AT J7i%
I A 5] 5 Py 1) b1 J2 ARV 3 B A 5 1)
WM SFEE, SHTEAE KRR & 2 AL E
HFREALN . ZHMEEFEENSIELN, i
AN TE NG VA A 490 1) R TR M AL ) 2 A T Bt
B R B 0 EE A B AR
1 MR5RE
1.1 ## 55

FOE (L5 4703300, HET (HL%5 470401).
W Gits 151121 B0 ekl B 2l A = A R 2
A, AR TEEDANEEELE, HENTERE
B & B Y #IE Coptis chinensis Franch [T AR
2, WMFAMBERE FEBEYE T Gardenia
Jjasminoides Ellis FIT GRS IR ILEL EB
(E607322). BiflEFE (Agarose A600234), 4 T4
T (Eifp) AR AR PCRE (KOD-401B:
TOYOBO KOD-Plus-Neo DNA Polymerase); DNA
marker (Takara A#], DL2000); TE 22K 514
ITS3 KYO2 (5-GATGAAGAACGYAGYRAA-3")
F ITS4(5-TCCTCCGCTTATTGATATGC-3’); DNA
FEGAF & (MO BIO PowerSoil DNA Isolation
Kit); RFEMBORF & (Omega); I 2 57 &
(TruSeq DNA PCR-Free Sample Prep Kit); AL
7#& (Hiseq Rapid SBS Kit v2).

12 UHF5R&

A5y 6 FE 1T (ThermoFisher, NanoDrop
20000); HHR X (Bio-Rad A, VersaDoc™"
5000); Z0HL (Eppendorf AR, 5424R); HLUKAX
(Bio-Rad /7], Powerpac Basic1645050); )&



¢ 3% Chinese Traditional and Herbal Drugs 35 49 % 25 18 #§ 2018 £ 9 A

* 4261 °

X (Invitrogen A H], Qubit 2.0); &k AU
(OMEGA-Biotek A #], Firefly NIMBUS®96); PCR
1 CABI A 7], Applied Biosystems GeneAmp 9700 );
M (Mlumina A7, Hiseq 2500); E#13HriX
(Agilent A 7], 2100).

1.3 FHiE

1.3.1 GEMRBUEREIH S DOEE. i, Bz
W5 HATRE, WCEIEWE T 5 80 om R EEATH,

MEFHET=RTHRKEE, TRER (oK,

Ip). 554K (48, 4X). 510 K (10S. 10X). 2
19 & (198, 19X) #AT KB ETFZ SV X0

BORE o BURE RS FH G B R R EBGRTHD R 5 om ARV A4,
I3 IR 5 A AL A 20 mL, & 9F 100 mL
BIh BB REER: RV, WRECEARR 10 cm &k 5 4
MALIITRAAR S 20 mL &3 100 mL BN 2 K BT
(B 1, il G B O S HOEE T80 CHIUK
FatRAT, e

/"FH_'_'——_‘_‘_‘_‘_‘\
A ——
S T T T
- ¥ Fo —— o]
~ &S -
S = B
g
Q
— —_—— (=3
- ?F. - o
—— o —— — —o -
8 R
=
~_ I
e |
| 50 cm i

1 B#TREAR

Fig. 1 Sampling schematic diagram
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