#a R 5 4R 2020,35 (7): 725-730 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2020.07.005

PRALSC, BRfRHR, XUBBE, 55 SRS TR PCR 51 Witk S H P 81 LU RS SAIE [J]. A A 24, 2020, 35 (7): 725-730.
ZHONG L Y, CHEN T Q, LIU X R, et al. Selection and Sequence Alignment of PCR Primers for Identifying Zizhi Strain [J]. Fujian Journal of
Agricultural Sciences, 2020, 35 (7): 725-730.

=R R ZE R PCR 5147 ik & H Fr 51 bE % 3 E

AL, B, x#4°, BEFS, B

(1 AR LA T AR s uh, fead 7 3643005 2. R R RE B EPI i, W M
350014; 3. AR REM IR 0, fE MM 350002 )

# E: (B8] £Z 2 (Ra: K225 ) BIEERLEEELE DA GH L2385 a R, T ke
5 15 SO ) R BT AR TR 2% 10 S A AU A FAR G . (7338 ) SR PCR MRk 450 i M ke e . B A
M54, ARYE PRI UPMGA R @ RE R AERD, 8 % 0 B i BRI R AR 406 R, IS5 HpkAIN
RSP 45 AW, SRS Sy IL N A AT e Bt . (45 5R ) 0 e 79 21 B v i HL RS s b 8 Hh 45 9
Pk 2 M4 1) 2 1> RAPD-PCR 5|4 #l 3 4~ ISSR-PCR 5|¥, Xt ZBLX 5 59875 5 52 S M AP 5 5%
SR LM S SBREARNE. [Hit] £TE2 S2HEHFAFH L, #iAHF 34504 (ISSRI3, S1326 il
S1506 ) T LA &icHh F 8 2 AR B phdk 45

KHEIR: S RIS, o FARic; PCREIY; JFF Xt

FESES: S646.2 XERFRRS: A MEHS: 1008-0384 (2020) 07-0725-06

Selection and Sequence Alignment of PCR Primers for Identifying Zizhi Strain
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Abstract: [Objective]l The molecular markers of the cultivated strain of Ganoderma sinense, Zizhi S2 (aka Wu-Zhi No. 2),
recently popularized in Fujian and surrounding provinces were studied to facilitate the authentication of the medicinal fungus.
[ Method] Relevant primers of Zizhi S2 showing clear and stable bands and polymorphism were screened using PCR.
Phylogenetic tree of UPMGA clustering analysis on the verified authentic cultivars was constructed to determine their
relationship by genetic distance as well as antagonistic reaction. Subsequently, sequences of the selected primers were blasted
on the genome of Zizhi S2 to validate the methodology. [Result] There were 2 RAPD-PCR and 3 ISSR-PCR primers found
to clearly and stably amplify the specific or polymorphic bands. However, the sites and numbers on the scaffolds of the Zizhi
S2 genome that matched the sequences of the 5 primers were not same. [ Conclusion] It was confirmed that three
primers(ISSR13, S1326, and S1506)could be effectively used for identification of Zizhi cultivated strains based on sequences
alignment with the genome of G. sinense strain Zizhi S2.
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Table 1 Strains of cultivated Zizhi used in study
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No. Strain name Source
- AR IR ARAED T e E 2R RN E R
1 HES2 n
<JTQ22 52 )

New varieties identified by Fujian Crop

Zizhi S2 Variety Approval Committee (Wuzhi
No.2)
2 HEXS A i T BB T B AR R 55
Zizhi X5 Fujian Wuping Cou.nty Edit?le Fungi
Technology Extension Service Statio
3 H21 A AR b R 2 TR A S
Zizhi 1 Microbial Species Laboratory Center of
7 Huazhong Agricultural Universit
4 E ) bR R B £ BT T
Zighi 2 Institute of Edible Fungi, Shanghai Academy
Z
of Agricultural Sciences
5 K3 TLIF B TR R IE B H B 5L
Zizhi 3 J%angdu Tian'da Institute of Edible Fungi,
Jiangsu Province
6 K24 T4 FR M T I 28 6 P B T S i
Zizhid Yatai Institute of Edible Fungi, Jinzhou City,

Liaoning Province

1.2 DNA # RIS

AR B R BB R DY AN PDA AR,
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PR PRI AL R R R, BEEHXT SR iF s R ECh

0 1) Blast 45 5 (Lt X 73 B8 Score 8 KB 4f, efH
BN ), R Excel 2010 84 AT BUE Geit, 4y
A EEXT fe s EC S 0 A 1 (B Gap=0; Mismatch=0, 1 )
MREER
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i £ 3] 24~ RAPD 5 #) : S1506 ( GGTGGCCA
AG) F1S1326 (AGGCATCGTG ), HP iR R4y
W MEm, REARE MR R AR A AT o,
TESZ 82, X5 WG b 0 ) 5 B @ XY 1~3
R4, IR S 44 B Rk Y 2517 2 RE W
25 (F2). R, EfES]3 4~ 1SSR 514): ISSR1 (C
ACCACACACACACACA ). ISSR2 (AGAGACAGAG
AGAGAGT) MIISSR13 ( TTCCCTTCCTTCCC ), H¥p"
WSORAE . R AR, B LYY
87 &y, HhRIZEBMMZW NS %K, 25
PLRE RN 67.82%, Hrr, 2282, X5 i) 2
B1~3 SRR, tEES 4 X BE B Rk Y 25
WL X5k (E13) . st . R S1506.
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E: Ar BE ST S2; B KES2EEXS; C: HKES2-EZ1; D HZES2-8P 2 B HZS2-8¥ 3 F: K %2 4.
Note: A: Zizhi S2 vs. Zizhi S2; B: Zizhi S2 vs. Zizhi X5; C: Zizhi S2 vs. Zizhi 1; D: Zizhi S2 vs. Zizhi 2; E: Zizhi S2 vs. Zizhi 3; and, F: Zizhi S2 vs.
Zizhi 4.
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Fig. | Antagonism between different Zizhi strains
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sl 506

T VK 1~6: HKZS2. BE XS, HE-1, KE2, KZ3MEZE-4, M A TR DL2000.
Note: Electrophoretic lines 1-6: Zizhi S2, Zizhi X35, Zizhi 1, Zizhi 2, Zizhi 3, and Zizhi 4; M: molecular marker DL2000.
2 RAPD-PCR ¥ 8 [&] i
Fig.2 RAPD-PCR amplifications

H4715 5 RAPD il ISSR &3, 4 HE % a7 50 111 A 20 i Ke
52 82 HHAEZ RN, oL EHT 4 FhRic.
22 FEKEFHREAEEES

3 1k 2R 2 43 BT A T s A AR DL B B, A B
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PR 20 5 A5 TS (brh* % S1

TE: WKIE 1~6: B S2, HE XS, HE-1 HZ2, KZIMEKZ-4 M AL THRICH DL2000.
Note: Line 1-6: Electrophoretic results of Zizhi S2, Zizhi X5, Zizhi 1, Zizhi 2, Zizhi 3, Zizhi 4 and the M is the molecular marker DL2000.
3 ISSR-PCR ¥ [
Fig. 3 ISSR-PCR amplifications
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Fig. 4 Clustering dendrogram of Zizhi strains



o5 7 1 AL . K% F B4k 89 PCR 3| 44 55 ik B 3L 5 7] b 3t 3 9E 729
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N, A 18 %k Scaffold £ 31 4~ Bt (17bp) 5 ISSR-
PCR 5|4 ISSR2_17 #HVL ¢ (Identity=93.75~94.12 ),
[F] B} 7% 18 4% Scaffold [ #k %] 31 > Bt (14bp) 5
ISSR13 14 ( 5g4:DUf Identity=100 ), 7E 48 4% Scaffold
AR 158 N HBE (10bp ) 5 S1326_10 VLA ( Identity=

100% ), 7E 47 4% Scaffold 4% 172 4~ F B (10bp)
5 S1506 10 ( Identity=100% ) #HVC I ., 1A fo i 4
Boakzs fir, WIAE 5 4% Scaffold 7 6 B (14 bp)
5 5] ¥ ISSR13_14 5¢ 4> VT i (Identity=100% ), 7E
48 4% Scaffold I & BLILH 158 4 H Bt (10 bp) 5]
¥ S1326_10 € 4 VL, fF 47 %% Scaffold [ 345 172
AL S R B (10 3% ) 5 S1506_10 58 @ VL it . [
I, 7 BF 5 B & 7 ISSR13. S1326 Fll S1506 iX
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Table 2 Blast result of PCR primer sequences on genomes

S PR bR AL

Primer name _Base number All scaffold number

Lexst 51457 31 1¥ Scaffold 1 H

LS FEALLEE
Identity (%)

551 ILRL AL kR

All primer number

AARVHEL (4480) No mismatches allowed (Gap=0)

ISSR13_14 5
S1326_10 48
S1506_10 47

FeF—MERL (4E17H0) Allow one mismatch (Gap=0)

ISSR2_17 11
ISSR13_14 18
S1326_10 48
S1506 10 47

6 100
158 100
172 100
14 93.75~94.12
31 100
158 100
172 100

VE: SIMIISSR13%H 4 HBLFEScaffold 1 L2/ A, 514181326 B 7EScaffold 1 154N &5 S15065 4 i BLEScaffold 1 L1744, HILIE

Scaffold 60_E54M 5 .

Note: Short sequence of ISSR 13 appeared at two sites on Scaffold No. 1; S1326 at 15 sites on Scaffold No. 1; and S1506 at 17 sites on Scaffold No. 1 and 5 sites on

Scaffold No. 60.
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S2 AR 5 HA 58 2 B bk Z RIAEAE RS U N, AL T
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Bl EY SR AT, TAER K H TR
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iR e . 2 A M RRE S Tk S LR, T
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PRAGSES . R MIERE 1, 31 a5 I B i e HoR ok
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2 S2 B BRIL LA Xt #AR A 3 4514

2

(ISSR13., S1326 il S1506 ) 1 g % 51| £ 2 4% 15 5 Fh
o A R T A R 4 AR

2012 4E DL A i LFD R 2 R ) K
Hh 2 2 O R RS B R R WA R SR 4 4
¥ 31 K 43.29 Mb (82 4% Scaffolds, 16113 > [ i
Gkl ) 1, e LI 4R F1 MK 48.96 Mb (69
% Scaffolds, 15688 1~ [ T4 ih 3 7 ) P A#F5
RIS 52 S2 = AR 7, 415 B Hy % L 417
F| 4= K 56.76 Mb, il & 71 %% Scaffolds, ¥ B¢
16681 25 4 i g i F A (55 SCHal ) e pb3Eal 1,
BOE AT LA 3 52 2 6 IR 4 7 471 7 36 H 7 #% SSR A 5
FOBE . WERHARIC X 2 RE WK EL KR (F
SCHRAE ), AT DL O S5 A5 3 ) A R ) R TR bR
) RAPD/ISSR-PCR 5| (Ri¥41 ) 552 KAy
51 3E4T Blast HXTEGIE .
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