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Abstract: [ Objective] This study aimed at exploring the molecular mechanism of mycorrhiza on
drought resistance of Prunus mongolica. [Method) The mycorrhizal P. mongolica and non-mycorrhizal P.
mongolica almonds were treated with non-drought stress and drought stress for 45 days. The non-drought
stress seedlings were replenished with water every day during the treatment to maintain the maximum wa-

ter holding capacity (48.7%). The watering for seedlings in drought stress treatment were stopped 45 days
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after cultivation,and the natural drought stress was simulated for 15 days. After 60 days,twelve seedlings
were selected from each treatment to measure and count leaf length,leaf width,leaf abscission number and
biomass. Twelve seedlings were sequenced by high-throughput sequencing and their differentially expressed
transcripts were analyzed by GO and KEGG enrichments. [Result] Under drought stress, some leaves at
the bottom of mycorrhizal seedlings fell off, while non-mycorrhizal seedlings barely fell off. The under-
ground biomass of mycorrhizal seedlings was significantly higher than that of non-mycorrhizal seedlings. A
total of 43 641 transcripts were obtained from the four processed libraries by high-throughput sequencing.
At P <C0.001, there were 820 differentially expressed transcripts in mycorrhizal P. mongolica under
drought stress (MD) and non-drought stress (MCK) conditions. There were 3 751 differentially expressed
transcripts compared to MD and non-mycorrhizal (ND) seedlings under drought stress. There were 2 315
differentially expressed transcripts in MCK and non-mycorrhizal seedlings (NCK) under non-drought
stress conditions. GO enrichment analysis showed that the differential expression transcripts of the three
major functional categories of cellular components, molecular functions and biological processes were in-
creased between the MD and ND processing libraries compared to the MD and MCK processing libraries.
The classification results of differential transcripts between MCK and NCK processing libraries were basi-
cally the same between MD and ND, but it only had a function of channel regulation activity in the molecu-
lar function classification. The KEGG enrichment analysis showed that antenna protein,carotenoid biosyn-
thetic pathway, hormone signaling pathway, nitrogen metabolic pathway, peroxisomes, circadian rhythm-
plant and MAPK signaling pathway were closely related to drought stress. Real time quantitative PCR
showed that transcriptome sequencing data were reliable. [ Conclusion] Mpycorrhiza can improve the
drought resistance of P. mongolica.
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Table 1 Leaf growth and biomass changes of P. mongolica before and after drought stress
T 5 9 38 i T 5 e )G P A/ R AP/
. < . ufﬂ_ﬂﬁlﬁﬂ 45 —1 43 —1
Qb B Before drought stress After drought stress (g %D (g4 D
- - - No. of fallen
Treatment K /em IH- % /em £ /em %% /em leaves Above-ground Under-ground
Length Width Length Width : biomass biomass
NCK 3.2540.16 b 1.21£0.12a 3.78+£0.14b 1.3040.21 a 0.4040.70 ¢ 0.2840.07 b 0.1640.04 b
ND 3.264+0.12b 1.18+0.09a 3.43+0.21c 1.2040.12 a 0.60+1.87b 0.2640.06 b 0.15+0.02 b
MCK 3.524+0.37a 1.2840.17a 4.05+0.39a 1.414+0.22a 1.40+0.70 be 0.3040.08 a 0.2540.05 a
MD 3.49+0.23a 1.254+0.24a 3.8940.33 ab 1.3340.08 a 6.60+2.07 a 0.2940.07 a 0.26740.05 a

TE R 9B 5 AR AS [ 2 B 3R 18 P<<5 00 /K 128 53 B3 B PR H AR 227, T3,

Note: Different letters represent significant difference at the P<<5% level. The data is “mean= standard deviation”. The same below.

2.2 BEREBEFHRMHEAHERANFRETHS
T
MR 2 A TE R 2 5 Bk A AR 1 O 2 AR T
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AAEHSCE ) GC & ®HTE 50% £ 4. NCK i
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Table 2 Raw data of P. mongolica transcriptome before and after drought stress

T e W N=r
Proce%zilfgjclfrzlries ?‘Ziﬁf r:ﬁ% ﬁl’?(ﬁ%ﬁlﬁg)ﬁ) E:é iie/m/i Q20/% Q30/%
NCK 57 427 470 5 742 747 000 49.2 96.02 89. 85
ND 53 300 266 5330 026 600 51.7 95.83 89. 34
MCK 62 134 948 6 275 629 748 52.0 96. 58 91.75
MD 56 716 458 5 728 362 258 48.9 96. 83 91. 99

% de novo PrILJG .4 DX FEILIR 43 641 4~
BeRARGR 3. KB R 17 393 bp, iz f 1A 301
bp, P 1003 bp, F1{E4 623 bp, ME 1 7] LA

AR ARIE FEAE P AE 301~500 bp, HFEH
KRG e AR T

R3 TRALEBERHRMERFHHRER

Table 3 Transcript results of P. mongolica

R AR R AR/ bp I JE e AR/ bp ¥ /bp T /bp MAEE/bp
Transcript Max length Min length Mean Median Total length
43 641 17 393 301 1003 623 43 811 380
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Fig. 1 Length distribution of Reads spliced transcript of

P. mongolica in different treatments
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Table 4 Comparison of Reads sequencing with reference

sequences in 4 processing libraries of P. mongolica

AP B Reads #( VE Fic 4% DL/ %
Processing libraries  Total Reads Mapped Mapped rate
NCK 56 826 400 47 594 862 83.75
ND 52 154 166 43 939 796 84. 25
MCK 60 790 504 50 620 202 83. 27
MD 55 618 426 44 284 468 79.62

2 B Reads S 4% SCHE i L BRIP 323k 5 19 Reads,
Note:Sequencing adaptor in the each library was removed in to-

tal Reads.

Hi 4 n] 1 A 44 4k B SCE o, NCK U ND A

MCK 3 A4~4b B S 2 19 DG it 5 35 78 83 Y0 LA L=, 430y
83.75% .84.25% 1 83. 27 % ;1fii MD &b ¥ ¢ & () It
Jic 51, R 79. 62 % AH AR H 23T 8020 . UL W HF
F 25 F e R G S AT A oK .
2.3 AELEREREERARN DETs

MFE 5 a[LLF L P<<0.001 KF |, MD 5
MCK 4b 3 3C P 6] ) DETs % b, g 820 A4~ 5 1
MD 5 ND 4b 2 3 g [a] () DETs $ti £,k 3 751
Ao 3RS, MD 5 ND &b 35 % (] i 4%
SRARZ O 2 208 A IR AW Z .y 1 543
A3 A MCK 5 NCK &b B 3¢ (] b R &% s AR 500
T VR A SR AR T A 2 25 WA O .

RS FERMANMEXENERRIEEREE

P<0.001 BEE/KELH DETs i

Table 5 Number of DETs between different treatment

libraries of P. mongolica at P<0. 001 level

2 [ LExoF PE i A T
Inter-group comparison Total Up Down
MD/MCK 820 738 82
MD/ND 3751 2 208 1543
MCK/NCK 2 315 867 1448
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Table 6 GO functional classification of DETs between different processing libraries of P. monogolica
2 [ L X% " .
AL ALY T30 AR
nter-group . . . .
. Cellular component Molecular function Biological process
comparison
A Cell %454 Binding A= ¥ 3875 Biological regulation
AN MEHR 4> Cell part 1AL 3G P Catalytic activity MMt F2 Cellular process
4 a1 Yl 20 43 40 40 5% A T8 i Cellulz _
KAy FHEY ZEFY > FiE Ik Structural molecule activity 'Hﬂ@/ﬂﬁfﬂf/\.ji%ﬁ/ﬁx (ielluhr compo
Macromolecular complex nent organization or biogenesis
X Membrane fitg 9875 R 7 1% PE Enzyme regulator activity ijfjﬁﬁ Bkt Multicellular organismal
¥4 Membrane part 1T 2 A T% PE Electron carrier activity SE 57 Establishment of localization
MD/MCK  4iJfi ¢} Organelle B 1% PE Transporter activity “EA7 Localization

ML 4358 4> Organelle part

#% 1 Locomotion

it B Metabolic process

Z A PUK T FE Multi-organism process
K H 1L Developmental process

B Reproduction

A i3 FE Reproductive process
¥ 52 % Response to stimulus

{5 Signaling

MR EFE Single-organism process
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et s ST it
comparison Cellular component Molecular function Biological process
i Cell YA LT Antioxidant activity A WKL Biological adhesion
A 34> Cell part %E4 Binding A W5 Biological regulation
Jfi4h X Extracellular region AL F 5 PE Catalytic activity At FE Cellular process
A Organellepert L fotor ciivity ot organsation o Viogencss
& Membrane B4 A T35 7 Enzyme regulator activity & H i1 Developmental process
i}iﬁizﬂ B2 Membrane-enclosed Ay T 3% E Molecular transducer activity & i 37 Establishment of localization
JiE3# 4> Membrane part H 2 &% Pk Electron carrier activity H: K Growth
AN 4% Organelle EIEETETE Nutrient reservoir activity P 250 Immune system process
MD/ND KA ¥ 82 4% Macromolecu-  H H ’éﬁﬂf ﬁ W T (ﬁ l‘i Protein binding  Z 401 A HLIA& S Multicellular organismal
lar complex transcription factor activity process
ZAKWEPE Reveptor activity # A Locomotion
ZE R 4y FIE % Structural molecule activity Qi1 # Metabolic process
JZHi1& Pk Transporter activity Z A PR FE Multi-organism process
sEfii Localization
5 Reproduction
5l i B Reproductive process
H# 5Z% Response to stimulus
{55 Signaling
P — A HLAE S Single-organism process
4 Cell PrAEALIEPE Antioxidant activity A5 Biological regulation
AN FER 4> Cell part %454 Binding SENi 7 Establishment of localization
s 4h X Extracellular region HEALFI 15 PE Catalytic activity M L3k #2 Cellular process
5 Membrane 8 38 I8 75 75 PE Channel regulator activity K H 1 Developmental process
KT EAEY Macromolecu- ¥ R 45 & ¥ # N T 1% ¥ Nucleic acid — ZiJig 2H 43 2H 22 5{ 4= ) 9 i, Cellular compo-
lar complex binding transcription factor activity nent organization or biogenesis
Jf(ﬂ‘ pgaiﬁﬁ Extracellular re- 4 1 T35 # Enzyme regulator activity ifﬁji@;ﬁ PLAA T FE Multicellular organismal
MCK/NCK BUEHFA] i Membrane-enclosed I TAE S PE Molecular transducer activity 54 Localization

lumen
%R 4> Membrane part
A #s Organelle

A #5584 Organelle part

M, F 3 (K75 7% Electron carrier activity
B PETEYE Nutrient reservoir activity
HE LA R 75 % Protein binding

transcription factor activity

ZAKIEYE Reveptor activity

ZEF 4> T I% % Structural molecule activity
B4 & PE Transporter activity

i 2 Metabolic process

LA Pl Multi-organism process
H: K Growth

%5 Reproduction

Bl L #% Reproductive process
|3 [z ¥ Response to stimulus

F i Rhythmic process

{55 Signaling

B MR+ Single-organism process

MD 5 ND &b BESCHE B 40240 7 o0 T HBEA 2.5

AL RS A 9 B 12 FpFN 18 B DETs, % MD 5
MCK &b B SCE [ ¥4 8 m. 76 3 ThRg s 28k
DETs i Z ¥ 5 MD fl MCK 4b P 3C % — 5. 78
oy FOIRE S 2 B TE T TR S TR M
HIRAS A5k N FisvE RS ARk N FIG e E
I JoE T 1 R A2 AR A 5 9 A R A Ak R T BB R AR AR
A KB SR R AR Y iU TR A
MCK F1 NCK 4b#3CFE[R] DETs 1) GO 432545

5 MD 4 HURT ND 4b B S PR i) 3 A — 8, H7E
Gy FIIRE ST 2 2 ol T R TR X — T RE

EaREAELEE DETs B KEGG & B
S
i3 KEGG & #4087 » ol LA 5 A 5] Ak 2 1) 52
WAk DETs 2 519 3 24 LR g & M5 5 &
7. GER(FE D ERL.MD 5 ND 4 MD 5 MCK
AR TR 2 ZH X Y g AR R R R IR R R T AR
fb.MD 5 ND &b BEAH Lb  FE7E 9 A A B L1 A
AR T MD 5 MCK bR FG . & FR 8 5%
SEARYI A 1A, FERKE & & &£, MD 5 ND 4t
HAHE A 10 A5k AR B, 5 AN AT 8 MD
5 MCK 2 #AH L . A 10 e Ak i,
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Table 7 Analysis of KEGG pathway in DETs between different processing libraries of P. monogolica
e EENE ; N . e i 5% 5
R AL F] H 3y 1 B dpen  CWEER R
Inter-group AE EN
Influence way . Pathway Pathway ID
comparison Up Down
WA K MD/ND Rk 9 Antenna proteins ko00196 v !
. MD/MCK 1 1
Seedlings growth
e -
MD/ND AR k000710 10 °
MD/MCK Carbon fixation pathway 10 _
MD/ND D L L0905 ! 1
MCK/NCK Carotenoid biosynthesis pathway - 2
MD/ND 9 3
S A A
MD/MCK GRmANER k000380 4 —
Tryptophan metabolism pathway
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