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Abstract: In order to understand the endophytes deversity in Jasminum sambac (L.) Ait, the endophytes
component was determined based on high throughput sequencing of 16S rDNA. The results showed that the
endophytes in J. sambac was very rich, belonging to 38 phyla, 78 classes, 150 orders, 257 families and 434 genera.
The Proteobacteria, Actinobacteria, Firmicutes, Bacteroidetes and Chloroflexi had high abundance. The
abundance of Proteobacteria was the highest from June to October, accounting for 70.3%—85.7%. The Shannon
index and Simpson index of endophytes were the biggest (3.14) and the smallest (0.13) in July, respectively,
showing the highest bacterial diversity, which suggested that high temperature was beneficial to increase
endophytes diversity. According to clustering and principal component analysis, the endophytes community
structure in plants had high similarity in July and August, September and October, while that in June were
obviously different from those in other months. Heatmap and redundancy analysis indicated that endophytes
diversity were singificantly influenced by soil nutrient ingredients, and the contents of organic matter, total
phosphorus and nitrogen were major factors. Therefore, these would provide a foundation for developing
benefical endophytes from J. sambac.
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EYNAEREAFE N2, (25 TR
FREE R, W, 2R rh T8 BRI FEA N
S P AR IR B, A AT . EE AR .
VI A B ATl AR i FROT R A, RN SRR
FH & R4y & T 36 T T 42 28 3 (Anoectochilus
roxburghii) H 73 B4 H 67k B % 7 AL I 1 5 R N AR
BB SRR IREESI N /NS (Triticum aestivum) 143 59
H AR SRR A TS PUE I N A . I
FORZAT T, BT AT B TR AE A o e B 1%
i, BRZHAEYE R Z IR, HIX A
A EE IR MR ET RS = M AEY) BHR - Handlesman 5507
TR ERERAFHAR, it 7 EGaiig =AM
B, WS ELAEA R S e BE MR U AE IDNA, B
A SEH S I AE M R IR A RS L. B ATZ AR B
WAEBEREFL 2 R, BRIGEEERL 7 & 240%
RBP4 A 20 B 2 FE I ZHDNA, 23 M7 A 2E 40 T RV 45
P RS 2= GRS O T4 n] 3R 73 2R 0 o
T b 5T X ¥ 4 (Populus sp.) N A 7 % fix &
(Botryosphaeria) 5 [ [ 2 1t &) 5510 FL4lifL,
ST HA/INE AR TR G 22 FE R IDNA, RTT/ N4 T
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ZKEF[1€[Jasminum sambac (L.) Ait]skJE T AR
Fl(Oleaceae) RE B 1HY), SRR, | ZHEFIET
MV FAHT I IX o SR 6 AL A6 % P A 4G 1 2 R
HAE. AR AT NG, HMMEN S, REER
25 AHERM. BAr, XFRFIENRT T A
HRTEAR AR AR AN PRI 25 36 17 428 A B AR o R
J7 T 0218), ST SR AT AEAR N T AE MR a5 R i FLad
RIHGE . FERN ARV R RS RS
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FIAETFACI (610 7 ) AIAELAF P9 A 41 B 7 2 DR 2H AT
B, JEITPCRY 1 7 i M # Py A 41 1 11 16S
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1 BRI A

1.1 #E

MR EFIE[Jasminum sambac (L.) Ait]#E
PRoR B AR A8 AR N ARTE T A N ORI e, T
2016 FAEHIH) 6-10 P AR 5 AU BT HUE
Pk L3 8~10 cm IR %% .

1B ARF  ABI GeneAmp 9700 % PCR 1%
(ABI A7), AxyPrepDNA &l [FIIGATFI £ (AXYGEN
A7), QuantiFluor™-ST ¥ {1,5¢ ) & & & 4t (Pro-
mega /A &), NanoDrop 2000 #2f# & 4 Y6 Y6 & it
(Thermo Fisher A &), DNA #li$2 74 (Omega
Bio-Tik 1 MP /A @), Illumina Miseq il * °F- &
(MMumina A #]).

1.2 FFEH DNA REL. ZifbF0iF

SHERAEEEN T, B g kb, K
HEKE G, BHEBRE, RN, RHAMP
T AR EL N AR A R 1R 2 R 4ADNA, SR i Omega
Ji2 TR SN DNAREAT 4l d it B ik 40 e
FEE v DNAM FE R4l B2 3347 W e, I FH 1% 35 s 4
M FL KRS WU At 4 YU B KT ZHDNA

K FH 51 #1338F fl1806R X} . DNA TPCRY ™ 3,
51943 5 °N338F (5'-ACTCCTACGGGAGGCAGC-
AG-3")HI806R (5'-GGACTACHVGGGTWTCTAAT-
3. PCR MK Z H20 ul, f&4 Pl 5xFastPfu
Buffer. 2 pL 2.5 mol L' dNTPs. 0.8 pLIE[A 54
(5 pmol L), 0.8 pL/x A1 514(5 pmol L), 0.4 bl
FastPfu Polymerase. 0.2 L BSAF110 ng Template
DNA, ZEETF KA EMF. PCRY 24+ 95°CHl
A3 min; 95°CAE1430 s, 55°CiE-k30s, 72°CHE
145 s, JL27/4MIEFR; 72°CHEH10 min. PCR™ ¥
2% B3 T b I FELUK AT, VDR [ PCRF™4), Tris-
HCIZEL ;s 2% s b F vk A I 18 13 QuantiFluor™-
ST (7 E & RGudkAT E 280, FIHTruSeq™
DNA Sample Prep Kitf4ZPESCE , 7E1llumina Miseq
P& BT
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G TR 2 R (a- 2 FEVE), BRI R4 £
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itk 2 Z FEPEFRE (phylogenetic diversity, PD_whole
tree)2% .
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BRI AL AN 22 5 . ASHIF 91K heatmap 7 20 i) 11
W 1) 23 ARG AN 5] 43 5 i AR R ALAS [ B 1 2R
KAEM . 1 AFEAE L AREARR 1 RBHGERE, B
RE R ARG, R, BEBOREFER
far, I8 DX R R AR A T DL s Bk A [
ToF i 1) 4 7 225 ) (R AR A A 22 e

ViR B E T LR T TUAR 3 BT
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Fig. 1 Rarefaction curves of endophytic bacteria of Jasminum sambac with

97% similar of 16S rDNA

2.2 YMEE

X & A R FIAERERE N AR R OTU
B H AT GeiEHE Venn (B 2). 455%£H, 6-10
H R FITERE R 1 P AL Q0B ) Fh OTUs 43l 420,
374. 247, 233 1228, 4HEYIF OTU & HCh 916,
FJET 381778 40 150 H 257 FHAl 434 J&, HP%
HIEAH OUT A 50, & 5.5%. AN A 4N A4H
WYR BB 2 R (E 1). 7ET1KF L, HEYF
N 6 H(29 F)>7 H(26 #1)>8 H(23 F)>9
10 H (¥ 19 F); fEAE KT L, 4l sz A
oA, e H>7 H>8 H>9 H>10 H;
TERPKSE B, R ECE H 4> A s AR T TKF
FABLs FEIRAKCE b, AR 6 A >7 H >10
H>8H19 H, XEIPFRFLMHEKIE 6 HIIHNAE
HMEYFEE % .

2.3 MR R B A 43 AR

& 2 AR A 4 FRFTTERE I 00 2 ZE 0 o A
FRE. EITKFE, 6-10 A NAGN#HYRH R E
FER R T 14 . AF B T (Proteobacteria, 70.3%~

1 ANFE B FRFTAEAE b i 4 P B i

Table 1 Number of bacterial of Jasminum sambac in different month

7 I X A # [
Month Phylum Class Order Family Genus
6 29 54 104 171 263
7 26 50 97 157 228
8 23 45 83 126 160
9 19 39 73 112 160
10 19 35 69 112 164

8J1 August
72 9J] September

Bt Number
o &
-

[} o <

J115 Month
2 SFACAAR A AL AT )R OTU 4LALT Venn B

Fig. 2 Venn map of endophytic bacteria of Jasminum sambac

85.7%). Ji £k # ] (Actinobacteria, 8.3%~10.6%). A&
JE 1 ] (Firmicutes, 1.0%~6.0%) . fLF 1% | ] (Bacteroi-
detes, 0.9%~3.2%) %% % B ] (Chloroflexi, 0.6%~
4.2%). BEIRIZEAL, AR T8RS BT A R R,
DL 8 Hfidrs: BEJERE 18R NG EIE, B
8 HAn Al AT I8ESE s BT, BL9
A AR SR w1 B E W i, 210 A
A

FEAKFE, 610 H 4y WA A0 A 4 R
FE KT 1%HIH a-48 7 1 24 (Alphaproteobacteria,
51.0%~81.3%) . X £k B 24 (Actinobacteria, 8.1%~
10.6%) . p-7 J¥ 1% 4X (Betaproteobacteria, 1.5%-~
11.1%) A1 y-A5 T B X (Gammaproteobacteria, 1.4%~
6.5%). o-LILENEES EIHE TR, BL8 A
s fARTR MR TREE BT, BL8 A
Ao

EHKF B, 6-10 H 4 W AE G0 B P b 20 B F
FER T 1%H9 4 H 24 5 H (Rhizobiales, 14.2%~
68.4%). #4/I5H i H (Sphingomonadales, 12.6%~
35.4%). 1F 5 IS H (Burkholderiales, 1.1%~10.5%)+
%5 H (Kineosporiales, 1.4%~4.9%). & 5.0 %
H (Pseudomonadales, 1.0%~4.3%) il i ¥k &6 H
(Micrococcales, 1.3%~4.2%). [iifs (a1 254k, #4058
ME HAE 6 Ak, 8 HmmAl: HIEA W HAE
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8 Htndsermr, 6 4w Ak 1050 IR H AR T
J5 BT, BA8 A fik; sh3En H 8RS %
Ja BT BL9 Aotk BT B BOR S
R, LL10 H iR ok H 8E % ETHE R
Fe, LL8 i G .

FERK E, 6-10 H A4 A A AT V) Fh 2 R
B 04T H T 1 B (Methylobacteriaceae, 10.2%~
58.2%) . % i . ffg & A (Sphingomonadaceae, 12.6%~
35.1%). M E 51l B F} (Comamonadaceae, 0.6%~
7.8%). #h{fI %% £} (Kineosporiaceae, 1.4%~4.9%).
1R % B T8 BH(Pseudomonadaceae, 0.9%~3.9%). 15 .
i % B+ (Aurantimonadaceae, 0~9.7%) F1 73 #F & £}
(Microbacteriaceae, 0.9%~3.9%). B [E]281k, &
NEHRERIHE 6 A, 8 ARl WM
BHE 8 A, 6 A il: AEHMERHEE

R 2 FRFTCEIR 2 AL AN PR =5 (%) 1 3 4 3 A

Je RS BT, DL 8 A ik BB ARk
TR ETE, L9 A AR (RS IR B R R R
NEE, BL10 A Refils Tk G RE RIS S TR R A
B LA TR, B8 s

fEJ@ K b, 6-10 H 4 W AR B P Bl 2H B
JEE 5 v A L AT 1 & (Methylobacterium, 10.3%~
58.1%). #H /5 ¥ i i J& (Sphingomonas, 12.0%-~
31.1%). #7446 & J& (Novosphingobium, 0~4.3%).
15 % B 11 J& (Pseudomonas, 0.8%~4.0%). Quadri-
sphaera (0.9%~4.0%). #i% R ¥ it B J& (Lysinimonas,
0~2.4%) 1< H. U 74 )& (Aureimonas, 0~9.5%). [
A4k, #HEIRRAREE R 6 H s, 8 H i mik:
HEMEEE 8 Ak m, 6 il BridisE
J&1E 10 A fer; Quadrisphaera AU Ho i B JE £
HAETRE LA, BL9 A& SR BEEEE 9

Table 2 Monthly distribution of species abundance (%) of endophytic bacterial in Jasminum sambac

A Month

6 7 8 9 10
I"] Phylum 5T Proteobacteria 70.30 7459 85.69 85.66 82.30
JLRH ] Actinobacteria 10.23 10.54 8.37 8.12 9.74
EEJELEE ] Firmicutes 5.97 5.19 1.00 1.65 243
AT ] Bacteroidetes 3.14 2.46 1.68 0.96 2.86
L7 Chloroflexi 414 2.52 1.40 1.09 0.65
FRFTEE ] Acidobacteria 1.09 1.52 0.62 0.53 0.37
2N Class a7B T 4N Alphaproteobacteria 51.01 64.45 81.24 80.78 75.89
TR 49 Actinobacteria 10.23 10.54 8.37 8.12 9.74
BAETE R 4N Betaproteobacteria 11.10 3.92 152 2.64 3.17
y- A5 TR 40 Gammaproteobacteria 6.41 5.54 2.64 1.40 2.77
LM EYA Bacilli 2.58 2.83 0.59 0.44 0.93
HH4 Clostridia 2.33 1.49 0.22 0.72 0.87
H Order B4R LMIEE B Sphingomonadales 35.33 20.37 12.69 32.75 16.86
LM H Rhizobiales 14.21 43.55 68.40 47.78 58.88
{f 5% [ICH H Burkholderiales 10.45 3.45 1.15 2.30 3.05
FHfuFER B Kineosporiales 4.85 3.76 1.77 1.43 4.04
B MuE B Pseudomonadales 4.23 3.67 2.02 1.34 1.09
WERE H Micrococcales 1.34 3.48 4.20 2.67 2.36
1t Family B AL Sphingomonadaceae 35.09 20.29 12.69 32.72 16.80
FIEFFE AL Methylobacteriaceae 10.29 36.82 58.13 40.18 53.77
MEHREAR Comamonadaceae 7.76 1.77 0.68 0.75 1.46
FfFER R} Kineosporiaceae 4.82 3.75 1.77 1.43 4.04
R AL Pseudomonadaceae 3.89 3.57 1.99 1.34 0.96
WATF# AL Microbacteriaceae 0.93 2.20 3.89 2.30 2.02
P E AL Aurantimonadaceae - 456 9.64 6.22 2.39
J& Genus #lg P #JR  Sphingomonas 31.01 17.36 12.04 31.14 15.49
FAEAF1HE Methylobacterium 10.36 36.92 58.10 40.22 53.84
Hr#iAE B Novosphingobium 4.29 2.89 0.62 1.59 -
Quadrisphaera 3.95 1.77 1.62 0.96 1.24
B )& Pseudomonas 3.92 3.58 1.99 0.84 0.96
R EE Lysinimonas 1.18 2.36 1.00 0.65
S )& Aureimonas - 4.20 9.46 6.07 2.30
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N2.29~3.13, Good’s¥)F7E 55 F 15 $1988%~95%,
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Table 3 Diversity index of endophytic bacteria in Jasminum sambac

B 5I08, 610 H S A6 HE Bk A AR 48 B RV )
Shannon F8% %37l & 3.13. 3.14. 2.40. 2.30 £ 2.61,
PL6 A7 HECK, 8,10 HikZ, 9 H#&/IN. Simpson
TREU TR AR AR, BUEERR, FERm A
A, BRI B, 6-10 H KA 1L HE
PN A 4 B BE T () Simpson T84 i 4 0.14. 0.13.
0.21. 0.25 f10.18, 7 HM&/N. B, FRFIEE
RN ARG HEVE 2 AR 7 A, ANty
%1,

VEE ) Shannon £ FEIEHREL Simpson ZAFIEIREL Chao 1 3= & FEFR AL VIR
Month Shannon index Simpson index Chao 1 richness index Coverage
6 3.13 0.14 301.24 0.89
7 3.14 0.13 260.60 0.91
8 2.40 0.21 204.25 0.93
9 2.30 0.25 147.05 0.93
10 2.61 0.18 122.64 0.94

2.5 YIFRA R E RS 5T

CLJE KV (1) PN A 20 T P = b, Ae
PR, AT ERS T, HRILEE 1. 2 F1 3 &
FAAEN Xy Y Z il gt AR = o ) [ R
Kl (K 3). PCA 23 BT Al 3 A~ 7 Tk % 40 7 A
95.57%. 3.21%#1 1.12%, ZitoTikRiA%] 99.90%,

FHLASR2 PC2 (3.21%)

5000
FHLSF1 PCL (95

P 3 SRAERIR A 2L 40 0 7SR KT B I PCA 20

Fig. 3 PCA analysis of endophytic bacteria at genus level in Jasminum sambac

2.6 MpFhERE heatmap 44T

Kl 4 J9 AR A A B SR FIAEAE IR A A 4 B A pp =
FEH) heatmap. 7ERIKF I, HEAK AN AEGN T =R AT
7N 3R, HE LR >SN R > 58 1%

B BONEmF R, EEN T MR
(Methylobacteriaceae) A1 #5 fig H. i B £} (Sphingomo-

YLEAHT 3 /> 3 5oy e AR T A VP BRALFR bR (00K

HWAER, fFE R HTIER . PCA 45 K1,

TEJR/AKF B 7F1 8 H. 9 110 HMRFITER N A4

YR FRIE R SR, il N —3, 6 AKRHIHE

TR FRT PN A 240 B TR 0 45 4 5 LA ) A 10 22 e B K,
BhN—%K.

, |
B — ] o
000
] S
. S0 WY
o 10000 15000 %%‘\3\

nadaceae), HIEATEEHE 6 H B=FFERH)H 2AKL
T H A (L0 t0); BEER R RHE 8 A1 10 H 2 (K
K ) B E AT HAR A (AL 6A).

51 AN AR, F A AT RN Micro-
bacteriaceae). & .l £} (Aurantimonadaceae). 1
i 1 Bl (Pseudomonadaceae) . 579 %€ i £ (Kineo-
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Kineosporiaceae
Pseudomonadaceae
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=
;

B 4 SRFIERERR P AL 40 B ERL KT AO4H T F 2 heatmap 34

Fig. 4 Heatmap of endophytic bacterial at family level in Jasminum sambac
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sporiaceae). & H. iy i £} (Comamonadaceae) . %4
Ui i A R} (Leptospiraceae). R4 48 & £ (Anaeroli-
neaceae). M1 17 &AL (Geodermatophilaceae). Hft A
%l (Enterobacteriaceae). FLFT B #}H(Lactobacillaceae).
2 98 1 Ft (Rhizobiaceae) 1 Wi 2T 4 41 14 £} (Cytopha-
gaceae). ANEH G IR EBAE, WAT#EF
£ 6 H W EEARR(E ), AR HAR H 05 m (H ~
er); PRI RHE 6 HMFEIRIRGRER), EH
i F A O £ ~ 20 6) s PR BRI RHAE 9 AT 10
() 3= FEARAIC (e gk 1), £ FAth 3 4 1y (B M0 ~ ¥ 400);
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