Hans Journal of Agricultural Sciences R MVE}22, 2023, 13(4), 344-351 Hans Y
Published Online April 2023 in Hans. https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2023.134047

ETISSRYFHric B LLAE B ERiE & S

FRE, AT, FIR, a2, Bz, waER, RFE, §n

TR RO RHE R, MR, ZFMETE SR A EWEAERRE, e KW
S MO R RS, AR SEOR R, Wi KD

C3

Weks H . 20234F3H21H; FHEM: 20234F4H21H; KA HM: 20234F428H

H E

AR R FNRNETH, EESHNEMER. X, ERSEERS, REENGYRIE, BEL
T. RBTUKMEERN, HPRB/ETHORRREALELEN, EARKEGGNH, BERRKNE
T E. SERPRIEWI R KV T £ IR TNE TIREXDNA AR, FiE U840 4514, KAISSRATHMEH
BB L REMAT AT, BIENTSYSHIPOPGENSK 4% B BHT BRI A AL S REMEMT, BRIk
ERERIFR BRGSO, TIONTF — AT AR At B R BOR R BRIRAT ST T A, JEOA AL R
PRHERIERBARSHE

Xiid
BT, MEZREME, ISSR-PCR, FMRRIE, BRI

Genetic Diversity Study of
Gardenia jasminoides Ellis Single
Plants Based on ISSR Molecular
Marker Analysis

Yaoxing Li!, Kaiwen Huang?, Yuchen Li}, Jiayi Liul, Luyao Gel, Zuhang Wei?,

Yulin Zhang?, Yanling Zeng!

1Key Laboratory of Cultivation and Technology, Ministry of Education, College of Forestry, Central South
University of Forestry and Technology, Changsha Hunan

’College of Life Science and Technology, Central South University of Forestry and Technology,
Changsha Hunan

Received: Mar. 21%, 2023; accepted: Apr. 21%, 2023; published: Apr. 28", 2023

XESIH: FRE, FRE, RER, XMEZ, BB, SEN, kTR, SIS, T ISSR /- ThRCM LI sk 1L
ZRPERTED). AR, 2023, 13(4): 344-351. DOI: 10.12677/hjas.2023.134047


https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2023.134047
https://doi.org/10.12677/hjas.2023.134047
https://www.hanspub.org/

Abstract

Gardenia jasminoides Ellis is an economic forest of affinal drug and diet, mainly containing iridoids,
pigments, choline and other active ingredients. It is an important drug resource and an important
raw material for chemical industry and food industry. Among them, natural gardenia yellow pig-
ment is a traditional dye in China, as a natural food additive, has high economic value. In this ex-
periment, high-quality gardenia DNAs from Ningxiang, Changsha, Hunan province were selected as
materials, and U840 was selected as primer. Their genetic diversity was analyzed by ISSR molecu-
lar marker method. Cluster analysis and genetic diversity analysis were analyzed by NTSYS and
POPGEN software to obtain the germplasm resources of this population. It can lay the groundwork
for the next research on germplasm resources in other gardenia populations in Hunan, and pro-
vide scientific basis and technical support for the breeding of new varieties.
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1. 518

¥E+(Gardenia jasminoides Ellis) & i BRI — M SR HEA, Uz, (WAL,

TERE MR 20 Py A& A, = TR (L. WA, Wil Ramid s, KRR i 256t
Z—o HBREMESE, T, . =H%, BEEKGRN, BRAK, mIESEE08 mKZHT
PO, BEEPRAR, MRS, mArkiE, HARRE, KRR SEIE2].

PUARHH FUER B, ME ¥ = S5 A IR RS 25 [ 40 2 £ 1 42 - B2 FH I (deacetyl asperulosidic acid me-
thylester, DAAME). #& 7H %], #EPHLAEH I. PRLLAET 1. E /AR HEEAS T5).
—HERERA 3], BAPR. WATRE. PrEL. RIT O RGNS EIER 4] [5]. ALK,
ANE RN TR R N T ERITEAE T S BT E ER, M HR— 3RS e TS
F & ML Z 6],

FEF P ¥ 1] B EE K 7 4 (inter-simple sequence repeats, ISSR)& —F M4 Fhrid, EAREZENE.
HE M FoetE D E R ESE 20 m, O 2 M HAER /N (Egyptian wheat) BERL/INE(Triticum durum)
111 2E (degilops triuncialis) NZZ(Hordeum vulgare)s5 /N3 K B L2 3T 25 J& Fh P8 A% 2 RE A 5[ 7]

ARSI VIR KD T 2 33 4 AT RPR RO TUX 5, @57 ISSR-PCR [eMifA %, it NTSYS #k
11 PopGen FAFEAT SIS 43 B AL Z2 FEME 5317 « ASHIE SR FH ISSR Anic 2 A il g 7° 2 tiba gL 2 Fe i,
eI LLRE O BB Ak B SR pE R AR .

2. MMERZE
2.1. (RS RFA

2.1.1. L&
PCR {¥; H¥KAX; Bio-Rad BEiSHG R %; &0l HH4iKHL.
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2.1.2. K5
HEYIF R DNA FREGAF G CORE A TRARA R 519 LAY TR A R A F A );
BifaRE: R YeRl GelGreen; PCR AF &R TREARA ).

2.2. e

DU Kb 7 2 33 LA At R AR R IREG AR, RAEAE RELNIT B 25 T AR AR 12 1 R FERE AR,
RN PR A3, RS =, B T-80°CHIKIRKM RS, ft DNA SEIH . RFE A A K
Wi 2 WM E M 2 IR LA (112°1423"E~112°22'43"E;  28°9'25"N~28°17'14"N), Ff 58T £ (HZ)
JEEE.

2.3. A *

2.3.1. DNA $£H

118 SteadyPure HE A1 K12 DNA $E BT G0 B H 02 REE I LGB 1K) DNA: K08 i (14 LG
HREA AT BB EE, B IR R A 1.5 mL .08t AR5 A H P sE A 500 uL ) Buffer
LS-3 1 10 uL ) 50 x DTT Buffer, FAIA 10 uL ] RNase A, RGIRS]. HEOE T 56°CHAZH, 10
min.

TN 62.5 uL (Buffer LS-3 ] 1/8 /A7) Buffer PA 7801841, ¥K L& 5 min, 12,000 rpm 0> 5 min,
Wi, NS EIESEAFU Buffer BS-2, 705 .

% % Plant DNA Mini Column H i (7 B R O A AR B A EE T 750 pL), ZIFHFE 1 min 5,
IR N 12,000 rppm Z0 1 min, FIERG IO 500 uL () Buffer WA, 12,000 rpm 250> 1 min, FFJERG 0
A 750 pL [#] Buffer WB, 12,000 rpm &> 1 min, FFJE: BRI 750 uL ] Buffer WB, 12,000 rpm %5
O 1 min, FUEM; ¥4 Mini Column % B T #71 2 mL Collection Tube I, 12,000 rpm 50> 2 min.

¥ Mini Column B T#1 1.5 mL &0 b, 7E Mini Column M H YA 50 uL Y Elution
Buffer, FIRHE 2 min, 85 12,000 rpm B0 2 min Yt DNA; A3 HE KU EZ PR —K.

e

SR E i Se g ARt DL RSB FE K 2 DNA ANk AR, KN A AR A7 I RE A B T—80°C {4+
13

Buffer WB 7E{f AT VMM T 63 mL (1] 100% £ B

Vel , ¥ Elution Buffer JIFE 50°C~65CHEH, AR VEMACE.

2.3.2. ISSR-PCR 2RI

FIFH PCR A, # A A RME AR XA [ ISSR 51947 ik, 15209 W26 5iEm, RFatir
J& BEIBAE S AT 0 51 W0 . T LA R KD 7 2 L AE AR Rk &R 1) DNA AR, 106 B AR KGR FE 56.3°C AT 20 uL
[ [ Sifk £: 0.35 uL Accurate Taqg DNA Polymerase (5 U/uL), 2.8 pL ¥ ¥4 25 mmol/L ) Mg®*, 1.6 uL
W N 2.5 mmol/L ) ANTPs, 1 pL WJEJy 102 mmol/L A5, 1 uL KB DNA, 2 uL K Buffer ¥,
B Ja /K& 20 uL. ISSR-PCR HI# #4254 94.0°C . 1 min; 98.0°C. 10s; 56.3°C. 15s; 68.0°C. 2 min,
3L 35 MEIR, FJ5 4CHRF. RN ISSR KA 1.2%Bi g EE e ik, 1 x TAE 20, 120 V HifiG
40 min. HIPKEE S SRAMNRIR AR R 48 T EEIHE, I ORAF

2.3.3. BIESH
K NTSYS B AFAT PopGen BAFREAT IR DM AN AL 2 FEAE M AT

DOI: 10.12677/hjas.2023.134047 346 Al L2


https://doi.org/10.12677/hjas.2023.134047

3. LRGSR

3.1. DNA EEBURERN

FHE M b e o F kR e DNA IR FE, ok B e — 265 HLG I B4 () 1),
BUf, AT ISSR FRid.

i) DNA i &

Figurel. The quality of extracted DNA

[&] 1. DNA 2B R =N E

3.2. ISSR 5| ¥TFiEMZE AR
fFH 118 ST U801-U900 $£ 100 4% ISSR 5|43 T ik, feZeide P BE 2% G 2 &M 2.

FEE MM US40 15 NG 9503 1 ISSR 514, SI¥IF5I KR 1. M55 1 H I DNA 44017

JEEIN 0~5 %, ¥ B YK EE AT 100~2000 bp (151 2), L 250~2000 bp (9 18 445 & 2 .

Table 1. Primers and amplification results

1. S|HRITHERER

EIE/EA S 31 i F AW GlEUEZR ]l L E AW
U801 (AT)sT 0 Ussl1 (GT)YG 2
U802 (AT)sG 0 U852 (TC)sRA 0
U803 (AT)sC 0 U853 (TC)sRT 0
U804 (TA)A 0 U854 (TC)sRG 0
U805 (TA)C 0 U855 (AC)YT 0
U806 (TA)G 0 U856 (AC)sYA 4
U807 (AG)sT 4 Uss7 (AC)YG 3
U808 (AG)sC 3 U858 (TG)sRT 0
U809 (AG)sG 2 U859 (TG)sRC 0
U810 (GA)T 1 U860 (TG)sRA 0
U811 (GA)C 3 Ussl1 (ACC)s 0
Usi12 (GA)A 0 U862 (AGC)s 0
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Continued
U813 (CT)sT 0 U863 (AGT) 0
Us14 (CT)A 0 U864 (ATG)s 0
U815 (CT)sG 0 U865 (CCG)s 0
U816 (CA)T 0 U866 (CTC)s 0
U817 (CA)%A 0 U867 (GGC)s 0
U818 (CA)%G 1 U868 (GAA), 0
U819 (GT)A 0 U869 (GTT)s 0
U820 (GT)sC 0 U870 (TGC)s 0
U821 (GT)sT 0 U871 (TAT)s 1
U822 (TC)A 0 U872 (GATA), 2
U823 (TC)C 0 U873 (GACA), 0
U824 (TC)G 0 U874 (CCCT), 3
U825 (AC)T 0 U875 (CTAG), 0
U826 (AC)C 0 U876 (GATA),(GACA), 0
U827 (AC)G 0 us77 (TGCA), 0
U828 (TG)sA 0 U878 (GGAT), 0
U829 (TG)sC 0 U879 (CTTCA); 0
U830 (TG)sG 0 U880 (GGAGA), 0
U831 (AT)YA 1 U881 (GGGTG), 0
U832 (AT)YC 1 U882 VBV(AT), 0
U833 (AT)iYG 0 U883 BVB(TA), 0
U834 (AG)YT 0 U884 HBH(AG), 0
U835 (AG)YC 3 U885 BHB(GA), 0
U836 (AG)YA 2 U886 VDV(CT), 0
U837 (TA)RT 0 U887 DVD(TC), 0
U838 (TA)sRC 0 U888 BDB(CA), 0
U839 (TA)SRG 0 U889 DBD(AC), 0
U840 (GA)KYT 5 U890 VHV(GT), 0
Us41 (GA)YC 2 U89l HVH(TG), 0
Ug42 (GA)YG 1 U892 TAGATCTGATATCTGAATTCCC 2
U843 (CT)sRA 0 U893 (NNN);s 0
Ug44 (CT)sRC 0 U894 TGGTAGCTCTTGATCA(N)s 0
U845 (CT)sRG 0 U895 AGAGTTGGTAGCTCTTGATC 5
U846 (CA)RT 0 U896 AGGTCGCGGCCGC(N)ATG 0
U847 (CA)RC 0 U897 CCGACTCGAG(N)(ATGTGG 0
U848 (CA)RG 0 U898 GATCAAGCTT(N)sATGTGG 0
U849 (GT)YA 2 U899 CATGGTGTTGGTCATTGTTCCA 4
U850 (GT)YC 0 U900 ACTTCCCCACAGGTTAACACA 0

£iVE: 553, HHPN=(A,G,C, T), R=(A,G), Y=(C,T), B=(C, G, T) (Le.notA), D= (A, G, T) (Le.notC), H= (A,
C, T) (I.e.notG), V=(A,C,G) (Le.notT).
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Figure 2. Analysis of amplification results

2. fIBLERE

Z 1% PCR s R [1HRT, ISSR-PCR A4 Z1ffi %8 24920 pL): A DNA 30 ng; Mg 3.5 mmol/L;
dNTPs 0.2 mmol/L; 54 0.5 umol/L; TaqgDNA R4 1.75 U. A 4R KR E 56.3C.

FERAEI 5 MR R A EIN: 0.35 uL Accurate Taq DNA Polymerase (5 U/uL), 2.8 pL #E N 25 mmol/L
) Mg®", 1.6 uL #KJE N 2.5 mmol/L /] dNTPs, 1 puL ¥4 1072 mmol/L (K514, 1 uL IFEH DNA, 2 L
i) Buffer V&7, ¥/K £ 20 pL. ISSR-PCR JH P9 94.0°C . 1 min; 98.0C. 1055 56.3°C 15 s; 68.0°C.
2min, 335 MEN, &5 4 TR

33. BEEER

K PopGen 1.32 BAFHHAT AL 2 F 007, 53815 2, NEHa[H 1, 33 4 75 I8 Na. Ne.
H A1 T BE 559009 1.3333, 1.1589. 0.0974. 0.1512, iBIA R SZIGA R L 2 REME SR EHRE, X
55 A YRR A 3548 5 BURA AR ) 1) 475 100 e s — 3

Table 2. Primers and amplification results

2. SRR

Locus Sample Size Na’ Ne' H I
1 33 1.0000 1.0000 0.0000 0.0000
2 33 2.0000 1.1700 0.1453 0.2760
3 33 2.0000 1.7835 0.4393 0.6312
4 33 1.0000 1.0000 0.0000 0.0000
5 33 1.0000 1.0000 0.0000 0.0000
6 33 1.0000 1.0000 0.0000 0.0000

Mean 33 1.3333 1.1589 0.0974 0.1512

St.Dev 0.5164 0.3135 0.1773 0.2598
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o
=4
I
4

AR RKE, S B (na) KITEFEZ 1.0000 £ 2.0000, “FIJME N 1.3333; AR i (ne)
[IYEHZ 1.0000 2 1.7835, “FIIMEN 1.1589; Nei’s 4k ZAEMEIREGERIZ 0.1453 # 0.4393, “FIEN
0.0974; Shannon’s £ & MEFRE(DAIE FEl 2 0.2760 £ 0.6312, ~F3{E N 0.1512,

3.4. X
e ] U840 1EDN SIS A S o 33 43 LLAE LA i DNA 24T PCR 448, 4 #4550 1&] 3 fios.

Figure 3. Amplification results of high-quality gardenia under optimal system
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Figure 4. Results of the SAHN cluster analysis
4. SAHN RN RE
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M 3 daf BLE Y, 33 AMEILEE AL NDA 7E 500 bp A1 750 bp K& E & E . 1000 bp KXk (B
85 SHEFRUREZ); D EB LIRS & K E N 2000 bp 1 DNA (U114 5. 355, 555, 945, 95
5,103 5); KARIERES A E KN 100 bp B 200 bp (K DNA. EHEA BV 461 1 5 K 7T AE & LR AS
FaB TAE Ziiis 4.

SFH NTSYSpe2.1 HAhxt 33 i i 547 SAHN B0, MK 4 il LB, FrE e TREALE
B 0.65 &b AW, FHr 98 ‘SR T AN FHARAE FAHL R B/, B —3 . HAR M PRI HE TFF
M RN, RSP T ) 0.695 A5y NN IR S, b 112 SARIENE ¥ BN — 30, HRIRiLE
TR R X —KAEBE 0.83 &AM, XA & BLEE RECH 0.862 H1 0.894 Zifi db Pk 5
HPE 7

4. ER 5T

AW T LU R Kb T 2 AR MG 7 AR, R ISSR 23 FkRic J7 it Hofp i #4740 2%, #id NTSYS
AT POPGEN A 06 Hedb 47 3804% 2 BEME 23 M : POPGEN 737 45 5 85 /] — JE R 1) 1L BB B Pkt A% 2 REVE IR AS
K, X EEEMZE[6RK LB b 43t A — R s L 2R B A A8 XA A
I SRR DGy A AN O B AR (1) /N BB S PR AFAE , 170 20 F-Fm ie A2 2 T B AR AR I AR 7K I 0 s 2R
REE R B PRIENE TR AR, 98 SR —3L, HA 33 HREREN—RHK, A 112 SHXHE
WAL EE B, IX R Jnl LUK G SR BRG Ok RIT MSEARME NS HAKYE, [R5 BH 73 FArid
A LA A A HE R SB35 R 4 4 50

I FH 38 A% P B2 PR AR Do A SR 7 A MR B e () 2 28 d PO R AR B AR B # B, fEA SR T &
P, R IEA  PIBEAAGZE IR AT 204, T 20 FARC B Z AL M AR BRAS S R ZR I s,
BARGFIFE . AR FLA R — 0 S0 LG & 5 B (R P i B2 VR SR 20 RIBEE AR AR R, K
Rk B SRR AR .

E&InE

WA R A K 2EAE A G I 2Rt R T H (0 [2022]174 5 ) W A Mk B RRUR BRI
(2021GK5006).
&E ik
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