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B . [F5) 44 A A & (endophyte)xt F T Mty A AAVE A A FTHMGAELGET K, WEHL
YVERMGAHANERESDERGFINRMET ARz, [B 8] T M3 om Bk & Sk £ R T 2R3
R 2 (Oxytropis glacialis) N £ A A2 SR A MR L AR VML, HFH RS RRELR FAHAMGAF
BB AA R REEBAETIRE. [FE] AR SBEZMNFRRASHANRE T AL SHAEDLA,
MENABMIENL, TS5 EL 2 2R EANEFTABI>HANBREAEAF G ZHEEX. [£
E1 AAE @B N FEFE) 175 791 £H 77, 285 428 NmHE OTU, 4 &TF 19 AN114 267 /
Sy MAAB MG LTS 757 113 £H 257, 285391 AAH OTU, 45T 74114 149 /&,
Venn B 45T A, AR, "tARG SN A WA B BB (54, 2)KTHSHAEALRA(22. 13), R
LA SN AL SR L (76, 75). RAKXBAMOWEAR, KIRLFHEETALTDL S
F N A LA AT0E (Alternaria)f T4 1f5 5 2 49 N & 9 H 42 0K 2L 0AT B & (Brevundimonas). #8 %
MR GHSMER, NEHABBERAES RGO EERE X R AL, BMOHABTR LI ZE TR B
A R RrateE B A mBR %, K PH4ERE5 LI E BEAZCH BELNEHG R
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AHRABR G EVENY, HENHEBEZEEANER LS TIRET 6.
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Core microflora and endophytic interaction network of Oxytropis
glacialis in Qinghai-Tibet Plateau
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Abstract: [Background] Endophyte is beneficial to host plants for survival and diffusion, and the
interaction network of flora provides a basic guarantee for the realization of ecological functions of
endophyte. [Objective] To understand the main endophytic microbiota and their interaction network of
Oxytropis glacialis that affects the development of animal husbandry in Tibet, so as to provide a reference
for the scientific management and utilization of the poisonous plants of locoweed on the Qinghai-Tibet
Plateau. [Methods] High-throughput sequencing was used to analyze the endophytic microbiota in the
ecotone, to construct the endophytic microbiota correlation network, and to analyze the interaction model
of ecotone with the endophytic microbiota related to the metabolism of swainsonine. [Results] A total of
175 791 valid sequences of endophytic bacteria were obtained by sequencing, which annotated to
428 bacterial OTU, belonging to 19 phyla and 267 genera. A total of 757 113 valid sequences of
endophytic fungi were obtained, which annotated to 391 fungal OTU, belonging to 7 phylum and 149
genera, Venn diagram analysis showed that the number of endophytic bacteria genus in the core of root and
leaf tissues (54, 62) was greater than that of the core endophytic fungi (22, 13), and the core endophytic
bacteria species in root tissues were similar to that in leaf tissues (76, 75). Phylogenetic tree analysis
showed that Alternaria and Brevundimonas, presenting in Oxytropis glacialis were endophyte that
produced and degraded swainsonine. Network analysis showed that the correlation between endogenous
bacteria flora was given priority to positive feedback interaction network relationship, the core flora may
mainly through indirect interaction modes to affect the microbial community, including Alternaria and
Brevundimonas as core species with indirect significant correlation (|p|>0.6, P<0.01) in bacteria
interactions within networks. [Conclusion] Oxytropis glacialis core microbiota indirectly participates in
the interaction network among endophytes, and the high degree of bacterial connectivity makes it possible
to realize the function of endophytes.
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A TR I SE 22 B h R T R] B 35 T BOM AP N A
AT . el UROR RIFREE N A T
ZREVE B G TR I AU WA R R S
R DG X 465 %) 0 B2 KT 7 i D AT AL TN A T )
AR WARE .

VKNS (Oxytropis glacialis) i M 5 SR A5 AT
1) SR R AR R T, A S R ) G
O R R F B Z —, SR X M EE R
J& T RS DA P i 22 1L RE W B O R AE 1 R
N, FEEFETT, LT PR R A TR K&
JEE T T AR i Il P T e A e
HAT, CAUTTE Rk A MY N A E
TR I 77 £ 14 W | e L G e 248 A g e o R P
2002 AFELIC A S5 M A B PG JRCOK ) 1 R A EE R A
SR IR L 2009 AF A3 S B UUESIE K1
T D RN A P SRR R
HWRMES, srRMAEE R E T 2281k,
2014 4 Woudenberg 5K HH BT e M HEHS AR
FENBEIHE S T Undifilum P, S4ES [ Py
Mt gi G R, IR E R AE Y T 1 R 2
T A N A BT R O S A AR A B T kA,
LT Wy 1] A ) 249 56 22 00 ) RO B 3R A e
PIWE BT 632 0G0, B | E @ ARAE K
FARKR Iy BRI SR A YLZZ-2
RES A 2 s T 5 R PV A 25 A A H 7 b
L BIFFE R i BRAF A R ik 7 o 1 3R Y L B B LA
R N A 40TE Brevundimonas diminuta AbP%,

A3 2 v 3 Y B I K ) AN
[ ZH AN A AT 5 N AR LR I 2 AR, 487 vkl
R N AR TR AR O TR RE S A, I F TR AH S Y
28 10 £ BE N UK 52 5 R B AR DG I N AR TR
HARBEHATIRIY . R KR 2R A AR )

IRIFFE FIA BRI S 2
1 WRTGE
1.1 X R E

VG BT 7 v B P e T, A N26°50"-
36°53', E78°25'-99°06"2[f], F-¥JFHKTE 4 000 m
Db, BAIREE . HERE =02 R, AR
IR DX 2017 AR - A FHAR S B0 3 i 15 S
N, PO LA AR L 12 021 J7 hm?, Hirp 2t
A Is 8 431 T hm®, 5 4 X M E A
70.132%, T H 75%LA_F oAk 4 500 m (1) R FE R
M, BARIEDGS, KBS MRS, R
EATFREAW . Fdrhnl xR, &EFF
P Ll 2 18] 4 R g JR T SR oK AR, A Sy PR
TEMBOL X, HEAR st [,
Y T AR AR I AN A B S IR 2R 2 FE 5
A FEARY) 2 B UGS, U AR RLE
H I 24 VG kB Ol P RS R R L —
PpacER,

AWFIETF 2018 4 8 H X i FE B T JE 35
(NM). XUHI(SH). FL41 HB(ZBY) M2 (PR) %5 i
K HE B A vk B2 AR (10) . QDA LT TR
FE, 3R 21 MEERL . B MR A TR T,
=20 °C FHEAEHLUKF A Bl Lg%, X4
Frm AL TR JCH KRR 30 s, 70%J0H
ZFEYER 2 min, 2.5% NaClO (7% 0.1% Tween-80)
12 5 min 5B E 70% H CEHRI 30 s, fn
i FICR K VR4 3 IR, PRAFFE TG & T
B HEAUEIKFE 80 °C WIHRMAE, FTFNAERE
DNA 21
1.2 FERFIFNIE

AEY) S DNA $2BUAR £, Omega 2AH];
FastPfu DNA Polymerase, Jtal @& EWH ARG
FR/NH]; #Tag DNA Polymerase, TaKaRa 2y+]; 5|
¥ 799F/1193R | ITSIF/ITS2R th bigE M2y
B R A A A . PCR FEH T 1L, Applied

Biosystems /A F] .
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1.3 {44 DNA $2EUFA PCR ¥ & 50 Fr

FHEEEK) T N AR TREL DNA VR B . LA
799F (5'-AACMGGATTAGATACCCKG-3")F1 1193R
(5'-ACGTCATCCCCACCTTCC-3"y N 31 %y, 40
16S rRNA L[ V5—V7 1] 28 K HEF 745 e pby 15133
PCR FZWIKZ (20 pL): 5xFastPfu Buffer 4 pL,
dNTPs (2.5 mmol/L) 2 pL, 1E. K545 pmol/L)
£ 0.8 uL, FastPfu Polymerase (2.5 U/uL) 0.4 pL,
BSA 0.2 uL, #%#z 10 ng, fill ddH,O % & % 20 pL.
PCR S Wi 454: 95°C 3 min; 95°C30s, 55°C30s,
72°C45s, 27 MEA; 72 °C 10 min; 2% % PCR
A& 13 MG, HRAFMAZE, 10 °C i
o LA ITSIF (5-CTTGGTCATTTAGAGGAAGT
AA-3)HIITS2R (5'-GCTGCGTTCTTCATCGATGC-3")
NEIY, SFEE ITS1 AlA8 K P TR Sk i1t
PCR JZ WA Z (20 pL): 10xBuffer 2 pL, dNTPs
(2.5 mmol/L) 2 pL, 1E. KI5I#I(5 umol/L)4%
0.8uL, rTaq Polymerase (5 U/uL) 0.2 pL, BSA
0.2 uL, F#% 10 ng, fil ddH,O M2 % 20 pL, PCR
W & 95 °C 3 min; 95 °C 30's, 55°C 30,
72 °C 45 s, 37 MEH; 72 °C 10 min, 10 °C £
o TR BRI BRI PCR )2l BEF
WRE, 1 2% B NE W EE I HL KA U DNA e,
HF Tlumina MiSeq #E47J7, PCR ¥4 Kl 3
TAE 2535 A W e 25 B FR A R 58

FHTF I-Sanger - 15 (https://www.i-sanger.com/) |
R (V3.5 D) SFE AT ADAE B2 LR gt 4
Mo A B9l e R ih s 4250 %) GenBank 4K7%
k5 PRINA613354 F1 NCBI SRA (sequence read
archive)& 5 %5 SRP253268.
1.4 #ZOMEYENRESEIEME ST

f# ] FLASH #4:(V1.2.7)%H 5 MFEA Tllumina
MiSeq W Jy 15 2] (1) X o 7y 4 #F 17 PF 82, H
Trimmomatic (V0.33)#4-%} % /5 B9 Raw tags it &5t
AR AT st v, 2SR Tags F0dE
(clean tags)o, XFNJPA5 B SALEA T 5 UEF T T e il
Jii, M USEARCH (V7.0)%/4, 7E40E SILVA

(release132, http://www.arb-silva.de) . EL[# Unite
(release 7.2, http://unite.ut.ee/index.php)EHHE 78 H 4%
97% B AR Bl BE 43 28 7K F il 43 #RAE 4y 25 0T
(operational taxonomic units, OTU), H-$&f/MEA
FEAVEGHA TR

ffi /I MEGA (V7.0.21) %k 4 w (1) 4B 4 ¥k
(neighbor-joining method, NIVRRIFHRA5 = 55
RN B AR D S RN AN WY 17y
A1) 5 [ N AP R IE AR SC T W S AL i R Sk
B, BN G 5 S SR A N AR TR
AR

b A W Al W WE5E il LIRS . OTU
. REREMUEEICAR . FHAEMEEESEZ
AL AT B, TR RE D REA OCHED Y TR
= B RN B TR A 24 53048 i b A7 R
o BTG —R R O E I b i, KR
FEA S OTU [R]l—M: BIE X 4 BrAZ% O i A P 4 2 ¢
HE A5 ZTE 3 R P A TR E X
RN E O E, 20 Venn EIAHTZO
R A . Venn I ATVE —Fhilge . Ml
O A A S i, B A E BN AR TE SR
S FEAR R YIS 43 2K o0, SEIXAZ O I
EMIHAT . S RN,

T RIESH PSYCH £ 7 corr.test BREL, LA
JEAKET N AR . AR T DL R A
3AEREAEIE FERY, 119 E SR B8] Spearman AH K
FBOHE B L 2 K, SR Benjamini
and Hochberg false discovery rate (FDR) /5 %7 1F
AR IRP RN P AR HF— 2P0  E E [A]
Spearman #f ¢ REH A & #F MK R (0>0.6,
P<0.0)MINEHE, FIFH Gephi #14(v0.9.2)*!
THE W 28 B 759 0P 1 B (R AT e L T
). M E EAR R BT SR R R s 2z rh
MY RAR) o 28 P X B AR (B A1 s i1 )
ZRBR RS . AR A T R (i I 4 R 4 A ) R B A
AL, — KT 0.44 gl BIiZ MR KA 3] T —&
(R B A )2 |- 149 5 28 2R 50 (T 45 1D 1 1)
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TREE -EOREE)EFRINEMNE, HhH
MR 28 AT RT A AL, 40 B R T TRD ) A SR
U8 4 v i B — A A (node) {3 — AN
J& , R R Z Bk (edge) R R A T E Z (8]
Y AH S o

2 HRE545Hh
21 KINBEAEE OTU 4547

X R FERLFIX 21 MRS TIN5 2 N A=
BT 175 791 5074, WAEETE 757 113 44
BFA . BT OT%MIEE R 2K, HERR3 428 4~
F OTU, 2@+ 19 ANTF 267 M@ ; 391 E
B OTU, Z3J@T 741 1H 14948, Xy 55
HOHR 99.88%F1 99.99%, % B FE IR BE ik 24
DI NI &/ T i ol I AN Y N R NS S = = N

Chaol ., Shannon f§%(5E L% 1.
22 KNREPEBEESEEANENRE

L R I PR i o 3 2R A A R O AR TR
P B YLZZ-2 (GenBank % 5% 5 EU022689) b H:[]
i Stenotrophomonas maltophilia T8 ¥k (GenBank % 55
5 AB194708) 5 A 5255 4 5 2] [F]J/ A Pk OTU175.,
OTU190 Hl BLAST FCXTREUA R/ AHIL 16S rRNA
BE DR e 4 3 [ A A B R 8 R B (18] 1A)3R 9,
OTU190 5 S. acidaminiphila FEMHELE, HIEHE
ik 99; i OTU175 5 S. panacihumi V1 h—2&, A
JRAEH 71, 5 SRR TR YLZZ-2 I TR IR
S. maltophilia WAL, HAJRIENN 36, 45K
A DK TR L R AN TR R A vy T R S WG 22 2F
SR

F1 KIREFFEARERFAEENFESMEKETHE o ZEMEEE

Table 1 Endophyte sequencing information and alpha diversity index at genus level in different tissue samples of Oxytropis

glacialis
Samples 16S rRNA gene ITS rtDNA

Reads OTU Shannon Chaol  Coverage (%) Reads OTU  Shannon Chaol  Coverage (%)
NM L1 23338 95 2.487 81 99.89 55 820 46 1.499 29 99.99
NM L2 24 807 108 2.966 82 99.93 46 246 54 1.918 48 99.98
NM L3 21408 148 3.176 109 99.90 72 818 56 1.479 37 99.98
RP L4 19 928 104 3.175 75 99.95 42218 32 0.688 27 100
RP L5 18 188 70 2.749 59 99.93 65 742 20 0.180 19 99.99
SH L6 13 824 22 0.061 26 99.90 44592 27 0.495 23 99.99
SH L7 11 043 50 1.212 51 99.88 49 104 11 0.494 10 99.99
SH L8 22 865 44 0.369 38 99.88 74 178 21 0.124 18 99.99
ZBY 19 11292 99 2.390 79 99.86 59 955 9 0.561 11 99.99
ZBY L10 11397 79 2.571 64 99.90 63 741 20 0.187 20 99.98
ZBY L11 19 723 81 2.558 66 99.94 72 069 6 0.356 9 99.99
NM _R1 23 905 67 1.855 73 99.82 38 144 50 3.154 36 100
NM_R2 23132 166 3.382 121 99.86 71753 62 1.073 37 99.99
NM_R3 14 504 118 2.409 97 99.80 64 702 66 1.419 40 99.99
PR R4 20 454 49 0.861 45 99.88 64 282 37 0.679 22 100
PR _RS 24 653 75 1.739 77 99.84 48 246 31 2.179 16 100
PR R6 24 366 45 1.032 47 99.86 44763 35 2.838 25 100
SH R7 22 477 63 0.399 55 99.87 43 445 40 0.448 32 99.99
SH R8 14 692 78 1.155 72 99.83 66 694 31 1.332 23 100
SH R9 16 065 56 0.871 49 99.89 56 878 70 1.328 41 99.99
ZBY R10 23 206 47 0.801 54 99.87 36 133 10 1.566 8 100
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Stenotrophomonas acidaminiphila (MN904905)
OTU190 (MT672767)

Stenotrophomonas sp. (MK638447)
Stenotrophomonas sp. (KY225777)
Stenotrophomonas terrae (KT380555)

Stenotrophomonas maltophilia YLZZ-2 (EU022689)

\ Stenotrophomonas maltophilia (AB194708)
36 ‘
711 OTU175 (MT672768)

Stenotrophomonas panacihumi (MK389340)

Brevundimonas diminuta (F1950569)

49‘ Brevundimonas diminuta Ab (HM625914)

Brevundimonas vesicularis (F1999941)

1 0TUs2 (MT672769)

_ OTU266 (MT672770)

98
0.002
1

Figure 1
glacialis and similar strains

Brevundimonas subvibrioides (AB008393)

T‘— Brevundimonas variabilis (HM241945)

ET EMEME D ERMEFFIFK)IRE P EIBIBLERA 16S rRNA EEFIIMAL R EH

Phylogenetic tree based on the known sequence of 16S rRNA gene of swainsonine-degrading bacteria in Oxytropis

¥ A: Stenotrophomonas maltophilia YLZZ-2 FIRFEMRI ARG X EW; B: Brevundimonas diminuta Ab MICHFRII R G LB, 45
FECTEFOREET 1000 WS IBURE N IR TR R B RAE; LB RFOR P51 8] 22 S 5B S 1 B
Note: A: Phylogenetic tree of Stenotrophomonas maltophilia YLZZ-2 related strains; B: Phylogenetic tree of Brevundimonas diminuta Ab

related strains. The numbers at the nodes represents the bootstrap values based on neighbor-joining analyses of 1 000 resample data sets; The
scale represents the unit length of the difference value between nucleotide sequences.

TEE I AT # @ Brevundimonas diminuta Ab
(GenBank % 5t 5 HM625914)F[a]IEYE B. diminuta
Pk (GenBank % 5% 5 FJ950569) . OTU266 .
OTU442 LJ J% BLAST HXFREAGFR 44T 16S
rRNA JEH oL FE ) 25 & BT (& 1B),
OTU442 55 5 it B MUAT T 8 B JHL [R] I TR ik 0H Ry —
%, HIEMIL 99, OTU266 5[ J& i bk B.
subvibrioides (GenBank % 5% 5 AB008393) . B.
variabilis (GenBank & 5%'5 HM241945)%4E, HJE
B 498, HR/RvKIEG Fh OTU442 FERE T BE M R fif
T G RN AR
23 KINBREPFEEEZRNEERER

SE WA IE AR N AE LA R AP Y 1TS 7
LRI RS E B IE 2)R, S50 % B
FERS AR OTU268. OTU321 Fil OTU330 5 4RkiA
A N AE B Alternaria cinereum (GenBank 55
5 HMS588129). A. bornmuelleri (GenBank #5%%5
FI357317) . A. fulvum (GenBank % % 5

HM588123) . A. oxytropis (GenBank * 3¢ 5
FJ357320. AY228650. HM588133)% 4, HIE(H
R 78, RIBEAEMEERE AR Undifilum HIHIFh . SR
OTU160 F1 OTU503 5 Allium sativum (GenBank %
K5 AY278840), Carex hoodia (GenBank & g5
AY278839)HH B 2L E ) Alternaria sp. ¥ FIH K
—%K.

KNRERERZ ORI

KBRS NEME O EEE

T FERFX 21 ANAS[A ZHZUREAS 1) N A= 4 B 1
178K Venn EIRBI(E 3), ML I %E 5]
194 AR, M2HZ0 199 ANFE, Hid NM PR %
ERNHIEIRZ, ZBY MRALREA 40w e i
/B, SH MAZIREAR TSR . 1ok, )
PP EDE 3 MM PIAFREOEES
544, HIREBRIZEIY 27.84%; MAHAPA 62 M
OHEE, SHAER 31.16%. B0 NAER
KUIAIE ] (Proteobacteria, 59.4%). FUZRH]]

2.4
241
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45, Alternaria bornmuelleri from Securigeravaria (FI357317)
59| ' Alternaria cinereum from Astragalus mollisimus (HM588129)
Alternaria fulvum from Astragalus lentiginosus (HM588123)
100 73 Alternaria fulvum from Astragalus lentiginosus (HQ169638)
Alternaria oxytropis from Oxytropis lambertii (FJ1357320)
78 W{Altemaria oxytropis from Oxytropis sericea (AY228650)

Alternaria oxytropis from Oxytropis lambertii (HM588133)
OTU268 (MT672772)
75 OTU321 (MT672773)
482|7— OTU330 (MT672774)
Alternaria sp. from Alliumsativum (AY278840)

89
OTU160 (MT672771)

Alternaria sp. from Carexhoodia (AY278839)
—94‘— OTU503 (MT672775)

0.01
—

2 ETITS Mg AEM AR A EH

Figure 2 Phylogenetic tree of Alternaria based on ITS

TE: WA ERECTIORIET 1000 YCHE SR R AIETE TS 29 R AEL;  HL I RIS 790 9] 2 S B (LA S A L

Note: The numbers at the nodes represents the bootstrap values based on neighbor-joining analyses of 1 000 repeated sampling data sets; The
scale represents the unit length of the difference value between nucleotides sequences.

Root Leaf
PR SH PR SH

152 Sizer of each list

Size of each list

162
81 76
0 0
NM PR SH ZBY NM PR SH 7BY
Number of elements: specific (1) or shared by 2, 3, ... lists Number of elements: specific (1) or shared by 2, 3, ... lists
[29 [25 [ 27 [ s [30 [ 32 | 37 00—
4 3 2 1 4 3 2 1

B3 KINREFRERPNEMERES LEKETH Venn B4

Figure 3 Venn diagram analysis of endophytic bacteria in different tissues of Oxytropis glacialis based on genus level

(Actinobacteria, 15.9%) . 4T 1# '] (Bacteroidetes , 2.174%%1 5.695%.

11.5%)FERE | | (Firmicutes, 10.1%) K3, Ak, 242 KIIBRERNEEEZLEE
AR F 5 T 5 18k E W A 3 P 2 A0 K21 AR EREAS G P A BRI T 532

¥
Brevundimonas TAJBTEVK) B AR LN AHZ Yy 7KF- Venn FIMT AR /R (] 4), ARABUTALASE
Ve O BEETE . B FEE Sy B 17 AEE, HALIREER] 76 MRE. [FRE
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76 Size of each list
38
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NM PR SH ZBY

Number of elements: specific (1) or shared by 2, 3, ... lists
BC17 27 e
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PR SH

NM

1

44

Size of each list
{ .
0
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NM PR SH ZBY
Number of elements: specific (1) or shared by 2, 3, ... lists

(4L 9 [ 17 e
4 3 2 1

B4 KINIREFRERPHNEEERESLKFETH Venn B

Figure 4 Venn diagram analysis of endophytic fungi in different tissues of Oxytropis glacialis based on genus level

& NM HEAYERINRERZ, Ml ZBY HEA%E
WED . Ak, MRALh EDTE 3 AR AT
PR EIEA 22 4>, (HHRERFIZERY 18.80%; 4
L 13 MOWE, S ERFISER 17.11%. #
O N A E O R 28 DL 2 ] (Ascomycota
77.2%) . HF 1] (Basidiomycota, 13.6%). &
W 1(Zygomycota, 4.5%). AJEH I ] (unclassified
fungi, 4.5%)KF. UKIEEAPETE W B G R M
INAEA Alternaria W@ SEARHAL I OHIEZ
—, TEAR . M U AR X R LA R
0.012%71 0.060%
2.5 KRS BFAR S 1 M 4% 2 R

XoF AN [) 28 780 P A T 7 21 2180 118 R 6 I 45
YES T ZE R, AEANTE (B SA) M4 4544 thff
fE 267 ANWEIBECT S 2 689 Ak, EIEH
20.14, FHHAKEN 3.587, HAEN 9, FHER
KREH 0.7, BHAIEECH 0.699, MZEHA R
TRty , AR O R RER X SRR s 84544
oA JE R P R R TS B, EA OO RS
99.93%. WAEEBAIMZE (A SB)H 149 19 s Al

611 FHHR, FHEER 820, FHHAR KA N
4.635, HARN 11, FHRERECH 0.726, Hibkil
BEL 0768, LOWHEAXS 3L, A BT
PUEAHSCC R A TR, AitLik 99.02%.

XoF DK TR 2 BT AT PN A T A5 A S X 4 A
SITERIR, HAEMZEH 416 15 SR 4 953 Skl
B, PR 23.81 4530, CPHERARKEER 3.599 %
W, BN 9 SR, FEIRERECH 0.695, Bk
TRFEECH 0.731, TR ] TEAH DG IR F] G 2 KT Al
KRR, 15 99.62%. WENAAHTE 5 M4
A ETE M4 (K 6A), NAEARTETE M 45 b b
L 64.18%, WAEE S 35.82%, P ZIEM
BEEEER 1 653 &, HAEMEAEXRE
33.37%, TR ENEREN AR (611 4%
), T NAME NI EAEQR 689 i), M
AN AT M2 Ok E (B 6A), AR L
Proteobacteria (26.92%) . Firmicutes (14.42%) .
Actinobacteria (13.94%) . Bacteroidetes (4.33%)
Chlamydiae (0.96%) R ¥, WAEELL Ascomycota
(26.92%) . Basidiomycota (6.97%)F1 Glomeromycota
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o General endophytic bactria __ Positive correlation @ General endophytic fungi __ Positive correlation
o Leaves specific core endophytic bactria — Negative correlation ® Roots core endophytic fungi — Negative correlation
® Roots specific core endophytic bactria © Common core endophytic fungi

® Common core endophytic bactria

B 5 EBHOEKETKIIBREAEREBXERLSESH

Figure 5 Correlation network analysis of endophytes in Oxytropis glacialis based on genus level

TE: A AR AR B WAERRIEAE T, LLOERFIRIENR, SEOERFTRTANR, BRI/ NG PR R
1ELE.

Note: A: Interaction analysis of endophytic bacteria; B: Interaction analysis of endophytic fungi. The red line indicates the positive
correlation, and the green line indicates the negative correlation. The size of each node is proportional to the degree.

— Positive correlation — Negative correlation

16S rRNA

@ Proteobacteria: 26.92%
® Firmicutes: 14.42%

® Actinobacteria: 13.94%
® Bacteroidetes: 4.33%

© Chlamydiae: 0.96%

ITS rDNA
e Ascomycota: 26.92%

® Basidiomycota: 6.97%
e Glomeromycota: 0.96%

© Others: 4.58%

'\-.7) .o
e Core endophyte @ General endophyte

Bl 6 KIIREANEREHEXMEMESHT

Figure 6 Correlation network analysis in endophytes of Oxytropis glacialis based on genus level

TE: Ar WAERRE-NAERREEEIN; B: ORIl LA, OELIORIEMRE, SOELFIRTHK. ELEMR
(eSS N\

Note: A: Endophytic bacteria-endophytic fungi interaction analysis; B: Core microbiota-common microbiota analysis. The red line indicates

the positive correlation, and the green line indicates the negative correlation. The thickness of the line does not represent the size of the
correlation coefficient.
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(0.96%) R+, HAMEE Ly 4.58%. MO H
T3 00 TR RE A R DG PE I 2808 (8] 6B), E I
JE 5 78.12%, HLOER G 21.88%, SEOLHE
JEA R BEAEME A 641 253, iM%
12.94% . M k5w 5 5 R AH K N AR
Alternaria # Brevundimonas & J& 2 [8] JC H 1) B &
PHAEXRR, BAEMEEHACR, 5550
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Brevundimonas, H 5 R EA 22 AU

[, 19 3 18] o A7 7 Bl [ 45 i AR A,

Alternaria-Neostagonospora-Pseudoclavibacter-norank
Nitriliruptoraceae-unclassified Alcaligenaceae-

Brevundimonas , A 45 T & (B 2447 76 8 35 1E A ¢
KFRo
3 WiE4R

UK & 53 A% G 1Y) 2 i B g 1 MR FH A
HuiZ& My h S S0 RNA NI k. E
TSR AR, A 55 DA A ) v 2 30
IR AT s S S R A LR A Y, Xk
KRR AV PR AL T — R R g . A
WFFERT KB A A0 R Y 16S TRNA FEIFIA A=
FLIE MY ITS rDNA #4707, % Bk s e
7 G RN BTN Alternaria FIFEAFRTE G
KN Brevundimonas .

WO A Y A 0 O B 3 AR e M
T RS 1 B L P o — o R BB BT 5 1Y)
He 52 ) ) Segata 45 Wi W AR 5 2H 4 I BF 5
L R 97%MRl—MEACERE T 12 N IEERZLL
OTU, {HY4JLFEhRHER 90%IHf, #.0> OTU Mm%
54 AL Hu SHE—E F AR K D e —
A LA g g SO I e A% O IR )
JEP, Rui 22445 2 E 90%H9 5 PR 04 1Y
OTU & A%t OTURY, ABfseHs = 7E 3 AFE
i B0 R A A ) T R 2 2] N A R
HOwWE, IR ERE, KRGO NAER
PA Proteobacteria. Ascomycota W1 1 HF, WEE

R E AR ZEAEY N AT A ]
T, FEVKN R SR O A P v o 4 32
o WINAETFRZEB R ARE , vi)IBE A
AMETIZ ORI REZ TNAERRE, R4
ZUPAZ O N A TR AP 2R 5 IS, XA RETE
— EFEE T R P A A B A N AR BT
EAEY 2 5 % 3 A4 BRIE ol 45 10 5 0 R B o
L, (BB ARFAL RS 5E TR
5. WERTIRERE, S NREWHYN
BB A 5 27 EAEY R % A 5¢ . Hamonts
X H REAZ DI E WA AT I S 4R R T 52 8 e 25
B RERE SR OBCE D R 5P, Busby 25585
XTERMMPREFE IR 4 MZOEEE S
-SSR AR BB AR ARBFSEh, Alternaria
Brevundimonas W JEAE MAZ OB B N 7F EREYI
G R AR A A SR

A W HE I8 22 0] 52 2% 1 22 £ A0 EAE P 52 i
Wi 2 2H R 2 REPE RN e Agler Z587E
XA I i BRISCAE I RER i s R, AR
R F IR BRE AR TR OMA Y, @
T A 0 ) A B AR e A2 38 3 A A TR W R
7. WA E (Albugo) MAFTERFAR THEE o ZFE
P, TEEREE T Dioszegia VATEHUAE R WA
A A A ). Duran ZE7E IR IFAR BRI Wi
ERIRFFE A A B, AR B 4 B AL B RS 51 2 [BIAEAE
AR, FIHILEU I AT R EA
SEH R R BE, MRPRAE I A U BT O T
LR FEVE X A P R AR A7 P AR AR R, R
TA A 20 T 7 28 3 L TR A V% 45 A A B T R T
HE, WER AR TR AR, R
R A K B s R S D BV U0 SRS O
mBRAAR BRI Y A R BT, TR A A
Yy RN I P JRAR R R E A R
S, ABXE AR b AR TR W ] AR BRI X A
F A AEE RN R TF 3 P R W R ) B 5
RAZ RN G . A T 0K B 52 PN AR 4 7 i
N A LR AZ O R IE IR A A OGP M 4%, AR
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PRGN A TR 180 LA o ) B SR M R AL
fiE, FENAFR RGN, AR
I 28 SF- 87 B AR G B, B O B A BAE G
R, HZOWEBAEX D HEAEC R NER.
AR S, SRR BRI TR 5 B Z A
MR PR G OC R AR, v G N AT S
WA LR I BEAE AP RIVE I 32, XA g2 b
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AR BT N PR IR B, (AR T N A A TR R Y
HAE, WAL TR A S B BAE X R AT R AR
Mg H G AN 15%, AT RES R I A B o 40 T
A7 Bl T ECTRRE 75 465 Fh) 9 38 R HIC AR 1005 Dt L TR 9
SEVEUOVHIL, 5% vk I PN A 40 T A A I 45
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() EAE 7 2O A% 2 B A IS o
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TARA LT, oK) 2 AR BRI R 18 32 A By ) St s
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B, IR s BEAERRE, (RN AR
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FEMIAEE O E M, 6-8 H ARkl E % e
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o B EIR AT RE M W EEAT A R E— 25 XA [
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