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E: [ BA9 ] S MaHR R T2 AE G T BATRF 78 FIE A microRNAs (miRNAs ) B LA,
[ 775& ]y B SR 2 — B (PEG6000 ) Al ksl (NaCl) TR pha, #E H,0, 10% PEG, 15%
PEG. 50 mmol-L™" NaCl 1 100 mmol-L™" NaCl &3 F £ /7% 1 iF $iFp 7 ) small RNA SC%, il i i i )
JPRAEYIE B2 B amFEAC TP ) miRNA SRS, [ 45 R 1581 small RNA U7 L% T 246 4 CVA
mMIiRNAs F SRS, 53] 262 4% novel mIRNAs FREWAF S EBAF BB B R 7, &+
JE B O EL ) miRNA S miR166, H 2 miR159, miR6478, miR319 4% ; R4l miRNA #3545 4,
3L P % e 2 19 2 40 miRNA J&E T MIR396 K%, PH02Gene13935 ( GAMYB) # i illl 5 3 MIR159,
MIR319. MIR396 5 ji%Ht 28 4~ miRNAs HJ 1% ; 78 6 i L4 E T 181 273K E miRNA, 53R
HAHLL, 10% PEG. 15% PEG. 50 mmol-L™" NaCl /1 100 mmol-L™" NaCl il N ek /k e H 352 w3k
A E %0 miRNA 4351 % phe-miR171e-5p. phe-miR3630-3p. phe-miR171e-5p #il phe-miR159a.1; £ 5%
5 miRNA #U3L RGeS 1 25 B £ TEA 1) GO Fl KEGG i f&H; X 10 12255235 miRNAs #i17 qRT-PCR %
HE, 9865 A R A AR R A AT BE — 3 [ 458 ] BRI BRI BLR T LR T KR miR159.
miR6478 ., miR319 ZEE. %1 miRNA, H.7EX] IR ANba AL BRLH iR 38 HAT B kK, nTREE BRI Tl & i B
{RSFIREVER ;. SXTIR4AAE L, phe-miR171e-5p. phe-miR3630-3p. phe-miR171e-5p #1l phe-miR159a.1 7
10% PEG, 15% PEG. 50 mmol-L™" NaCl. 100 mmol-L™" NaCl it F 205l B % 22 e %5k, BETEEBAT AT
FZ B BER Y PEG 5 NaCl 8 .
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B RA, PR, AR TREEMIEETTR . R
TR GRAE ZREE, SRR = e], HSET
(MR NUIE S 2N T o S AN U 13 E B S =M
ik, FFREBAF I LR TR AR &
AN A A B L,

Bt A A A IR, TR AT R R ek
b B A 0 B 2 RS, X
Fi i % . R A S ™ R T, SR
LA TR &, SETREN T AT
ATAK, WRE T AT 2 T A
KaE MRS, Bir, FREgL R T TRk
Xt BT AR B TR A
K G 4w A KA AR BT R RFE R, (HAR DG 4y
TFIREAIL A i

MicroRNA ( miRNA) J&2—28 K 4N 21~
24 nt BNV FAEGRES RNA,  AEE3E 1 B M%)
Tl s R Ao 0 PR R AT A SRR R4, miRNA T2
ZHTHWNARKEF, e &I ik
A= B3 o O v ELA T B AR . 7R 2R
YR, WA C A KT R T BT
FPOEBE, MR EFEP . AR AR K
T & BP9 4% 0 miIRNA BFSE, HEMF T
mMIiRNA [ &35 J HAE T 52 R ke T 5 A& B 1) 14
FEARARAR, B, AWF5E#E D small RNA I
755 BAT R T 88 F 5 B miRNA 3R 17 24007,
IR 5T HAE R A) PEG 8 NaCl ikt i %& it il 32
B, FZHE AR A B BolE T R eidh
BV A 1 G EE miIRNA, DUk I 42 1 BT # 4t
S HITSIE N

1 M5

RIS AR
RIS BT AR T T 2020 4F 9 HUkdE H )14
T R XM RN, FBRIME S PRk KN
— . BRI . ISR SRR (K 1a),
Fh 78 TR i 4 21.85 g+ 0.04 g, &/KEN
12.05% + 0.35%. Fit T3 [ I 73 J5 76 45 57 L il
AR T &M, B2 W (PEG6000) /&
— P EIKPER T, SRR T 2 e
FAH Z —, A5 H PEG6000 #4815 ki
WEE, [AEHE &S (NaCl) B .
He bRzt Mok 54 (A~E):
A JxtiBLH, B4 . CHBLI TS0, DA,
E dUBINERIG . SE AT B IAAER, lfE

1.1

BRI AF A H,O (A), 10% PEG (B). 15%
PEG (C ). 50mmol-L"™"NaCl (D ) #1100 mmol-L™’
NaCl (E), %:£H#i% 200 kifh 7, FHHEE 3.
RRMELTF LRI LIRS, 75 4 RikBAK
RS —BH Y BA T R i 4B Be iy #h 1 (181 1b ),
XETREAANE, 78 3 NEEHEIR S KiFFIRKE 15 4L
FFRABEG T, BRI E T
-80 C 1#4%,

= 1

EMFHF (a) RMEHEMNE

MR BEEFF (b)
Dry seeds (a) and sampled seeds germinated
at seed coat rupture stage (b) of Moso bamboo
(Phyllostachys edulis)

Fig. 1

1.2 EENFSHETE
fdi A 2 W22 1 RNA 325G & (DP441,
TIANGEN ) #EHURE A B RNA, 7EEE R B Je AR U5
small RNA [ Z5 k455 5506 5 RNA H small RNA i
ot tralife, BRI T REE SR . PCR Y HAI
RV IERCEE K, VI ML H Y F& s R4S 21
small RNA ] cDNA S, SCPEAROR A8 5 F
AP0, {8 Nlumina /= &0 77 °F /5 NovaSeq
6000 #EA7 ol J, WF B Ry 50 bp, X 3kAR
)N G N P i e/ N (2 s 2| N (A R4
FEA . & N EBI>10% BF50 . 5 833ki5 540 F
G WA SHERFHNFUEA R BEF I B S i/
GIC P55 DI EESR R RS,
1.3 miRNA £%

et e BB HexF 2 miRbase i
(V22) %5 BV miRNAPY, Bk X & miRBase
1 i 3 bE XF 2= Rfam %03 B 9 ncRNA T3 51
(rRNA. tRNA. snRNA. snoRNA) fiiZ % JL[H
HEE P b JE X T IR R X R Y clean
reads, f#i F§ mirEvo il miRdeep2 #17# miRNA
FINET2E Xt EL A AUET miRNA FE S, K HoRT
75 et 2= miRBase #4812 #£47T microRNA X
JZAUE sl
1.4 FRiEKELH

J TG EBATF T 0 & 2 B Bt miIRNA 1
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Kk, BRI AFEAR B E M AE miRNA
readscount, #17 TPM ( Transcripts per million )
H—k#44k, (TPM = readscount x 107/library size ).
BE 5 1H 1 edgeR B4y 22 3Rk o0 b, DISEE
% U BB AT R ma i T 52 5 D0 1) miRNAR,
22 5 335 miRNA i & 4% £ 4 |log,foldchange| =
1 H. p<0.05,
1.5 HEEWMNKEINGEEEN

N T RFEBATE K AT miRNA #7575 2
g, XPASHFZE o C AN AT miRNA [ 56 PR HE AT 15
M, IEPEATER LN B KEGG I GO BhfigE 4 [Al
b3 1 X 22 53 63k miRNA SEJE N Y IhAE & 48, oF
— M BATH AR F B miRNA iRy 5 ek R
I8 B A IE B s . i # M TargetFinder Al
psRNAtarget #17 miRNA $EIE R (70, %6 i

) 28 5 H g £ B3 ffi H OmicShare 78 46 F &
( (https://lwww.omicshare.com/tools) ) 4 THEREP
KEGG il GO Hhfg s %, w54 B &M HE R p<
0.058%233

1.6 ZR&KiX miRNA IiE

M RNA 2B :0R] 1.2, U 7+8 ] miRcute

Be5E 7 miRNA cDNA 25 —88 5 iRl & (KR211,
TIANGEN ), %'t o i s HH 38 5 A2 26 S o o
RF & (FP411,TIANGEN ), Z¢ ¢ E B IEM 514
WA, RiasIE RSB Y, NS5
S U6, me ot e K i AY % i gTOWERS.0
(Analytik jene), HENJEHHEAT 3 RAEY 2= G M
S AREE, KA 2744 kit B X £k
IR

#1 ERFZE miRNA KX EEWRIES | HFET

Primers used for quantitative real time PCR of Differential expressed miRNA

Table 1
miRNA% 5 31475 1)
miRNA ID Primer direction

Gkl
Sequence (5-3)

-n

phe-miR3630-3p
phe-miR159a.1
phe-miR168a-5p
phe-miR171e-5p
phe-miR396e-5p
phe-miR894
phe-miR6478
novel_14
novel_311

novel_5

mM M M M M m m m M M

ué

UGUGGGAAUCUCUCUGAUGCUU
UUUGGAUUGAAGGGAGCUCUG

UCGCUUGGUGCAGAUCGGGAC
UGUUGGCUCGGCUCACUCAGA
UCCACAGGCUUUCUUGAACUG
CGUUUCACGUCGGGUUCACC
CCGACCUUAGCUCAGUUGGUG
CUGAGAGGUAGAGAACGGGAUG
UCGUGUGCUGAACUUUAUUGA
AUCUCAGCUGUUGAUUCCAUGAUC
GGACATCCGATAAAATTGGAACGATACAG

2 HEHR50H4

2.1 smallRNAMIFEER

small RNA P25 R R . A SO H At
%5 0.9~1.8 GB, iU E & NFEA D A
12984751 %k (A, H,0). 14982423 4 (B, 10%
PEG ). 13401719 4 (C, 15%PEG ). 13995450
% (D, 50mmol-L"'NaCl ) f111452796 4 (E, 100
mmol-L"'NaCl) Clean Reads ( % 2) . Clean
Reads [ Q20 %)% 98%, Q30 {H#=93%, 5
TS HILN AR LT R =>88.42%, F WM FEL
P Ay . EARKE = L X E L L 2,

2.2 miRNA £E5 miRNA RS #

X} small RNA £4 72 H miRNA 47 b X6 A1
W, RN BOFESTA 0.08%~0.11% 1Y
J¥ 519k 1 B £ 1 miRNA, 0.10%~0.11% )5
FI9E TR novel miRNA, X} miRNA K J& #1748
T+ &% WA B9 L2 miRNA K BE 32 5243 4 75 21
nt 1 24 nt (& 2), ARWF5E L E miRNA A
J¥ 51 508 4, mifkF 8454, Hi, BM
mMiRNA BAR T 5050 246, AT 5150 N
574, % % 1 novel miRNA i 21K %% & th A
262 4, HiARFINEEN 271,
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Table 2 Statistics of sequence data in small RNA libraries

F A4 FR

Sample

JR 4P

Raw Reads

Q2018
Q20/%

Q3018
Q30/%

GC B

GC Content/%

URTSYEREAE 24

Clean Reads

Lk Xt sRNA% £
Mapped sRNA

A

m O O @

29 379 983
37 101 403

32 426 286
33 041 222
19 605 421

54
54

54
54
53

12 984 751
14 982 423

13401719
13 995 450
11 452 796

11 504 336 (88.60%)

13 326 206 (88.95%)
11 915 649 (88.91%)
12 374 157 (88.42%)
10 198 110 (89.04%)

. miRNA
Total miRNA
200

150 [

18 19 20 21 22 23 24 25
Kz
Length/nt

L1 miRNA

150 Konwn miRNA

100 |

Bl
Count

50 F

18 19 20 21 22 23 24
K
Length/nt

#H miRNA
Novel miRNA
200

18 19 20 21 22 23 24 25
Kz
Length/nt

2 EHFHN miRNA KESit
Fig. 2 Length distribution of known and novel miRNA
XF miIRNA Fi A P9 347 K o0, 34 5E 3l
5 514 ZKATAFFIY 45 5%, 5 MIR159,

MIR166. MIR156. MIR408.

MIR399., MIRS530

A5 Hob, A 10 Z58 miRNA BT 51t bk % 5 Jm
TEHFWE, W novel 57 J& T MIR408, novel 14
Fl novel_66 J& T- MIR169_2., SiitH M H k&
PIRTIR R B H 2B, AR BT LR Tk
) miRNA ZZ 55 MIR159, 435 54 P lif, Hik
J9MIR166 (48 ). MIR156 (46 ), MIR167_1 (37 ),
MIR396 (32) 4% (iAW ).
2.3 miRNA FRiX/KFEDH

EBATH LR A ERT 5 BT miRNA 43
3 A phe-miR166a-3p. phe-miR159a.1, phe-
miR319a-3p.2-3p. phe-miR6478. phe-miR156a-
5p, ik B AT 5 #H miRNA 4> 5 & novel 1.
novel_199. novel_311. novel 241, novel 2, H:
Hr, novel_17E 5 MEATA miRNA H ik &1
R . FEIBEAT 10 BYH miIRNA $r &5/ A B
RE(E }-187.0~-13.8 KI'mol™ (%3, 4),

XA FEA H 2R IE KR 10 79 2 %0 miRNA
I miRNA f#EfT TPM a4, 458, HE
ZHT 10 AYE AT miIRNA ZEBREEEAS B miRNA FH i
¥ EE (total miRNA reads ) i 45%~51.8%,
HEA T 10 A58 miIRNA ZEREEEAS B miRNA FH iy
P F R 23.1%~29.5%., PEG 1 NaCl i
Tix e miRNA 7EEAT#E AR B TR kK5
o, AR B AR B4 A& IR AT BB A PR T
EZAE
24 ERRIESH

25 F RN AT, AR LK E 181 4%
5 miRNA, Hrb, A 844 £k, 97 N T

#ik (K 3a), GxMA (A) ML, 10%
PEG( B) . 15% PEG( C) . 50 mmol-L™

NaCl ( D) . 100 mmol-L™" NaCl ( E) 4
A T4 20, 26. 41 F1 24 12253454 miRNA
( DEmiRNA), I #ME B-C il D-E F % 4H 43 1
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Table 3 Sequences abundance and homologues of top ten predicted conserved miRNA in five libraries

#ix & (TPM Counts)

RV A 514 7R 751
Name Sequence A B c D E
phe-miR166a-3p UCGGACCAGGCUUCAuUUCCCC 74 864 57 593 64 907 73 677 66 116
phe-miR159a.1 UUUGGAUUGAAGGGAGCUCUG 54 736 42178 41405 45018 31525
phr-miR319a-3p.2-3p UUGGACUGAAGGGUGCUCCC 27 992 25959 28 454 25962 27 126
phe-miR6478 CCGACCUUAGCUCAGUUGGUG 25 651 48 135 24 454 21842 28 992
phe-miR156a-5p UGACAGAAGAGAGUGAGCAC 17 694 16 099 15274 23739 28 492
phe-miR167d-5p UGAAGCUGCCAGCAUGAUCUG 17 288 28 696 19 426 18 345 16 262
phe-miR396e-5p CGUUUCACGUCGGGUUCACC 12919 15012 12 456 10 017 18 662
phe-miR894 UCCACAGGCUUUCUUGAACUG 11796 17 105 14 627 10 106 5332
phe-miR166k-3p UCGGACCAGGCUUCAAUCCCU 8925 6 641 5 866 11706 14 463
phe-miR319a UUGGACUGAAGGGAGCUCCCU 8 707 6761 6 437 7528 7 898

% 4 Small RNA ZEHFUHET 10 fI# miRNA FIIRERIEE
Table 4 Sequences abundance and homologues of top ten predicted novel miRNA in five libraries

FILE (TPM counts)

ey i Fr31 BN H HEE
Name Sequence A B c D E Hairpin mfe/(KJ-mol™)
novel_1 CUUCACUCUUCAGACUUUGAG 174786 172858 173542 135291 189416 -46.6
novel_199 CGAUUAGUCGGCAAGUCGGGCGACU 17413 23705 16760 12951 15796 -44.7
novel_311 UCGUGUGCUGAACUUUAUUGA 15135 31513 36072 22702 16496 -13.4
novel_241 UUACCGGUCUUUAAACUUUUUAU 14792 17990 26054 17486 11764 -175.9
novel_2 CCGGUCUAUAGAUUUUCAAAGUG 8332 10464 14170 13544 9 664 -115.7
novel_3 UCUCGGAUCAGGCUuUCGUUCC 7084 5594 5180 5424 10664 -394
novel_287 AUCGCGAUCUUGACAACCUUGACU 5586 6 600 8761 9543 7 165 -27.5
novel_5 AUCUCAGCUGUUGAUUCCAUGAUC 4993 3381 4723 6 698 2299 -32.8
novel_9 CCUUCGAUCGUAUGAUGUGUCACG 4494 4 306 4 457 4742 2799 -98.6
novel_87 UGUAGGAUCUCUGAUGACGGU 3776 5031 5371 3082 6765 -187.0

4 16 i1 54 /1~ DEmIRNA (€ 3b),

G mIRNA [ 22 5 AR T DL FRIB K-, X
BT EA AR HL 2 25 5 3R miRNA 47
R, SXEAME, 10% PEG, 15% PEG. 50
mmol-L™" NaCl. 100 mmol-L™" NaCl & ik /K 3%
% =1 ) DEmIRNA 4351 4 novel_14. novel_311,
novel_14. phe-miR159a.1, ik /K& w0
1 DEmiRNA 43 %) & phe-miR171e-5p. phe-miR
3630-3p. phe-miR171e-5p fil phe-miR159a.1,
X 46 miRNA 78 & 77 #h - 8f & &% F B B oK i R
£, [FIEf7E PEG 3 NaCl ifrE T 25 7%k, nlhE
Z 5 TR & 5 I B miRNA X S ek b
AR o

2.5 miRNA $EE E

i1t Targetfinder T, 38445 505 1~ miRNA
) 31 729 A~ 4B JE K, psRNAtarget i {il] 45 3
501 4~ miRNA 7] DL ] 22 215 A~ FEH . XF 2 4
BRA g SR 25 SR I S B 5 AR A 17 666 X miRNA-
SELNSE R, £ 489 1> miRNA F1 8 812 4414t
o T ) miRNA-SE LR SE &, novel_153 11
MAEFNBERZ, H 188 M H, HIKE phe-
miR396b ( 167 > ). phe-miR396e-5p (161 > ).
phe-miR396h (141 4~). phe-miR164b (138 4~).
X ] — miRNA ZZ 0% B b1 i 3k R 8 H 65 5831,
FUIL DB H AT R 205 T MIR396 R IEHI %k H
. MO, ARAEHINLS R 8 812 LA 44~
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2  Total DE miRNA
. { -
I 1
6.0 : :
E : b <Zf 40
_ . : Diff miRNA: 181 x
T ! ! S
g E : «Up regulated: 84 g 20
e - . i i . «Down regulated: 97 3
@ 3.0 : - 2 [ Up
2 Lt L £ 0
o oy L. - 3 [ Down
% O T P * =
1.3 Lo _::..!'._"".-.. ‘a‘, ........ o -%’ 20 -
- 3 R - o
2 b1 plo - [
e £
e - o 40

-4 S 4
log, (fold change)

A-B A-C AD AE B-C D-E

TE: (a) il 22 5335 miRNA KA (b) AN A 2% 5 %3k miRNA Seit
Notes: (a) Volcano plot of DEmiRNA in all comparison groups. (b) Statistic of DEmiRNAs in different comparison groups
3 ZRFKIX miRNA it
Fig. 3 Statistic of DEmiRNAs

S EfEZ 5] 1~28 > miIRNA L[], KEIEEAT
FhF 8 & BRAF AR R 2% miRNA PR R 4% . B
miRNA-gene ¢ R 2 3L, HEA T 20 i3k
A 7 48T GAMYB ( Gibberellin MYB) ik,
12 NV&T SPL (Squamosapromoter-binding-like )
KR, N GAMYB #1 SPL 3t F 5 AE BATHT &
FfF miRNA JE ¥ R4 T e HAG 28
2.6 ZR%XiX miRNA BEFEINEES EHH
MR IE R T 45 58, A-B. A-C. A-D. A-
E. B-C. D-E 6 1~ 441 22 5 335 miRNA 43l
4 609, 548, 1011, 812, 460 Fl 1 866 ™41}
K., GO BHELR TR 6 M AEF#IAE mRNA
1) 3 5 B 4 i) B 2 R AR AE 520 (A-B ). 516 (A-
C). 620 (A-D). 446 (A-E). 483 (B-C). 610
(D-E) N&HH, Bt 1989 A3 K 41 53 |
YRR TR 2K H, HEN miRNA 7] L)
TSR R ) WS 5 AN A A R el
TFUIRESE A . £ 5 WA LKL GO & &R
10 AR 2k H, S5XTR4IMIEL, 10% PEG
(B). 15% PEG (C). 50 mmol-L™* NaCl (D).
100 mmol-L™" NaCl ( E) #rifi T DEmiRNA # 3
B L A e R R R s 2 (GO:
0055085 ). DNA % il iE [a] % ( GO:0045740 )
;AR (G0:0032502 ), kY& (GO:
0005992 ), il 3 46 A ) 2% 1 F X F miRNA
= PEG 1 NaCl i F i Fh i &k HA EZAEH
KEGG FHE45R (% 6) £, ENEYE
Wik TE AB. A-C. AE3S T HE T EER

£, HENPRNBEA Y& BGE N T BATR 10 &
F1 KB miRNA i PEG F1 NaCl Jifif n] A =
R, HEAFTH LS miRNA 5K EA
G AR DG B PR L ] O 2R S R A S [R5 1 5
sCER I AE T B FR & T 2 ST M E .
AN, SRR R . FRREY S R
TEERA N (A-D fTA-E) BEEHE, MR N
A=W A BRI R I R % i s AR AN AE A-B P I 3 R
£, RUITEBF 75 1 B Be miRNA 1 10%
PEG. 15% PEG. 50 mmol-L™" NaCl. 100
mmol-L™" NaCl 8 iy 8 S AF E 22 55
2.7 £=%FKiX miRNA qPCR i

BEALIEHL 10 DNPEA FIREA M A AE 22 F R A 1Y
miRNA #1717 qPCR %:iE, miRNA &k 7EAN R
AbPRZH 2 (e gk E s 8, W phe-miR6478 7E
10% PEG Jife T EbXTREZH 15 1.45 £%, phe-miR
3630-3p 7E 100 mmol-L™" NaCl i 38 F 3 1.33
¥, phe-miR171e-5p 1t 10% PEG. 15% PEG.
50 mmol-L™" NaCl. 100 mmol-L™" NaCl Jirie F 43
% F 8 0.23. 0.50, 0.56 Fi1 0.611% (&l 4).
mMIRNA 7% 78 45 5 Al small RNA Il B 76 3
ik RS, RUTI PR T REE
3 it

EAWP S H, miR166. miR159. miR319,
miR156. miR396. miR167. miR168. miR894 .

miR160 257X BRZH AN Rk FE i PEG A1 NaCl i
WM Y EA R ERIOK, HENIXLEE miRNA 7]
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x5 AEILKRAERFTIE mRNAEEE GO BEEEMR 10 % H
Table 5 Top 10 significantly enriched GO terms for DEmiRNA target genes in different comparision groups

LB AH GO%#i'5 GO%H H: R B PfE
Comparison Groups GO ID GO Term Gene Number P-Value
A-B G0:0055085 5 5 %4312 Transmembrane transport 233 2.49E-11
A-B G0:0098656 'H 25 1 #5 54432 Anion transmembrane transport 49 1.12E-07
A-B G0:0006820 B1% T4z Anion transport 75 1.48E-07
A-B G0:1903825 HHIER S #4312 Organic acid transmembrane transport 41 1.83E-07
A-B G0:1905039 FRIR S 4415 Carboxylic acid transmembrane transport 41 1.83E-07
A-B G0:0003333 RAEFRIE 32 Amino acid transmembrane transport 38 2.49E-07
A-B G0:0006865 FIERRHEIZ Amino acid transport 38 6.65E-07
A-B G0:0006811 &7 #£18 lon transport 169 6.90E-07
A-B G0:0006885 pHiA i Regulation of pH 25 1.14E-06
A-B G0:0055067 #ANTEHLBH BS 7§47 Monovalent inorganic cation homeostasis 26 1.21E-06
A-C G0:0045740 DNAZK fill (/) IE$%# Positive regulation of DNA replication 7 4.04E-07
A-C G0:0034644 MR AR ) S Cellular response to UV 6 1.23E-06
A-C G0:0019985 5451474 ik Translesion synthesis 7 1.40E-06
A-C G0:0000731 % 5DNAE R [FIDNAE 1% DNA synthesis involved in DNA repair 8 1.57E-06
A-C G0:0051052 DNAfR T FE T Regulation of DNA metabolic process 14 1.99E-06
A-C G0:0072593 W& M T FE Reactive oxygen species metabolic process 36 2.97E-06
A-C GO0:0055074 5 857 Fa45 Calcium ion homeostasis 5 3.06E-06
A-C G0:0071482 41 it X e I ) Y Cellular response to light stimulus 13 3.24E-06
A-C G0:0006979 XA R [ B2 Response to oxidative stress 41 5.55E-06
A-C G0:0051054 DNA/RiS I IE 4% Positive regulation of DNA metabolic process 7 6.17E-06
A-D G0:0032502 X B it Developmental process 288 9.35E-09
A-D G0:0080022 YIEM KR B Primary root development 11 6.87E-08
A-D G0:0044767 H—H Kk B idFE Single-organism developmental process 266 1.59E-06
A-D G0:0016567 [ iz 1L Protein ubiquitination 104 2.24E-06
A-D G0:0009657 Jiifk4H 41 Plastid organization 46 2.80E-06
A-D GO:0070647 IR A4 A EEBORE IR AR 128 3.51E-06
Protein modification by small protein conjugation or removal
A-D G0:0046271 KN KA AE YL 2 Phenylpropanoid catabolic process 21 6.65E-06
A-D G0:0046274 AJRZE AL A Lignin catabolic process 21 6.65E-06
A-E G0:0005992 HEEERE A Y4 GS FE Trehalose biosynthetic process 19 1.87E-06
AE G0:0071478 4 i X & 5 IR B2 Cellular response to radiation 22 2.64E-06
A-E G0:0071214 4 it AP B R . Cellular response to abiotic stimulus 22 4.18E-06
A-E G0:0044767 Bk % B iLFE Single-organism developmental process 214 8.24E-06
A-E G0:0032502 & & it 2 Developmental process 220 9.83E-06
B-C G0:0055085 5%z Transmembrane transport 230 1.21E-14
B-C G0:0006811 - 7#£18 lon transport 173 1.54E-10
B-C G0:0006820 B = F%%12 Anion transport 78 2.58E-10

B-C G0:1903825 HHIER #4312 Organic acid transmembrane transport 42 4.73E-09
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Comparison Groups GO ID GO Term Gene Number P-Value

B-C G0:1905039 R I E3Z Carboxylic acid transmembrane transport 42 4.73E-09

B-C G0:0003333 RAIEIR IS 432 Amino acid transmembrane transport 39 7.16E-09

B-C G0:0006865 FIHEM 12 Amino acid transport 39 2.11E-08

B-C G0:0006810 ¥z Transport 424 2.33E-08

B-C G0:0051234 5E VL If Bk Establishment of localization 427 5.56E-08

B-C G0:0051179 SELL Localization 436 9.61E-08

D-E G0:0080022 YA K & Primary root development 12 1.52E-09

D-E G0:0006642 Hih =3l 51 Triglyceride mobilization 7 7.18E-06

D-E G0:0009658 44k 2H 21 Chloroplast organization 35 7.27E-06

D-E G0:0048506 A4 LR AR R [E] 4% Regulation of timing of meristematic phase transition 9 8.33E-06

R 6 ERKiAmiRNA BEE KEGG EEEEER

Table 6 Significantly enriched KEGG pathways for DEmiRNA target genes in different comparison groups

b 2H KEGGi& 1% #A2ID FERH P&
Comparision Groups KEGG Pathway Pathway ID  Gene Number P-Value
\ e . e R
gﬁfﬁﬁiﬁfﬂgﬁaii(dgyllslilr:osﬁ)fgﬁ?-:nﬁfhor biosynthesis k00563 i 0:0007709 3
R AL/ Fatty acid elongation ko00062 18 0.001 981 2
2-FRFE F R AR 2-Oxocarboxylic acid metabolism ko01210 22 0.002 790 1
KK EY & ) Biosynthesis of amino acids ko01230 69 0.003417 7
KR4 £ A Arginine biosynthesis k000220 14 0.004 281 4
BIRTE R A YA K Monobactam biosynthesis k000261 6 0.007 604 3
A-B TR Linoleic acid metabolism ko00591 7 0.007 743 9
KR A4 i Phenylpropanoid biosynthesis ko00940 48 0.0107222
HEAA AR E ) & & Flavone and flavonol biosynthesis ko00944 3 0.013592 9
B AT I RHA L % £ Ribosome biogenesis in eukaryotes ko03008 28 0.015 049 1
/BB 54 Circadian rhythm - plant ko04712 14 0.020 296 1
MEE R WEE A& X Brassinosteroid biosynthesis ko00905 5 0.031 256 2
fiE i & 4% Fatty acid degradation ko00071 13 0.048 351 3
KR4I i Phenylpropanoid biosynthesis ko00940 38 7.98E-06
& A Fis ) Protein export ko03060 16 3.14E-04
A-C HMIE A54E Circadian rhythm - plant ko04712 11 1.99E-03
DNAZX il DNA replication ko03030 14 3.38E-03
RNA% % iff RNA polymerase k003020 8 2.56E-02
TR WA ¥ Inositol phosphate metabolism ko00562 39 1.93E-06
S W R A 0 ) A ) 65 1 Isoquiinoline alkaloid biosynthesis ko00950 16 1.59E-04
FLBEAH #5418 Fructose and mannose metabolism ko00051 33 3.64E-03
A-D [ - HoAth A% 44 Autophagy - other eukaryotes ko04136 15 4.63E-03
K% b= EM4 M Carotenoid biosynthesis ko00906 16 9.62E-03
A A ik P4 Synthesis and degradation of ketone bodies ko00072 5 2.43E-02
MR EELEE (5 5 R 4t Phosphatidylinositol signaling system ko04070 28 2.50E-02
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Comparision Groups KEGG Pathway Pathway ID  Gene Number P-Value
#:4 2B6X U Vitamin B6 metabolism ko00750 8 2.85E-02
=L % fi# Lysine degradation ko00310 17 2.89E-02
AD TR EAWA R Zeatin biosynthesis ko00908 10 3.33E-02
Tk i 53 £C 4t Ether lipid metabolism k000565 13 4.62E-02
fikfi 54155 Ether lipid metabolism ko00565 16 0.000 205 9
HE [F Y K 3t %8 Non-homologous end-joining ko03450 7 0.000 579 5
VERY FREHEARIS Starch and sucrose metabolism ko00500 51 0.000 857 3
HKiH% N R4 4 K Carotenoid biosynthesis ko00906 15 0.001 7051
AE H i #5185 Glycerophospholipid metabolism ko00564 35 0.003 838 6
KT B4 M4 ik Phenylpropanoid biosynthesis k000940 55 0.004 486 4
TKFEAW A L Zeatin biosynthesis ko00908 9 0.016 2331
FLBEAH #2548 Fructose and mannose metabolism ko00051 23 0.036 076 3
JiE i & 4E 4 Fatty acid elongation ko00062 18 0.000 833 6
B & i FREL A YA B Flavone and flavonol biosynthesis ko00944 3 0.010 997 1
B-C M EZ AR Linoleic acid metabolism ko00591 6 0.019 886 3
HAth %% Other glycan degradation ko00511 7 0.048 730 9
2-r3E R4 2-Oxocarboxylic acid metabolism ko01210 17 0.0411353
EERALEE AR Inositol phosphate metabolism k000562 38 1.79E-06
AR NLEE(E 5 & 4t Phosphatidylinositol signaling system ko04070 31 2.35E-03
S A B AR W ) A 0 45 1 Isoquinoline alkaloid biosynthesis k000950 12 9.65E-03
TR R TS A VR JBE BR 5481 Phosphonate and phosphinate metabolism k000440 6 8.31E-03
D-E fﬂﬁiﬁ%&ﬁil?ﬁiﬁiﬁ%ﬁigcto and neolacto series el 2 EE
RNA%iz RNA transport ko03013 59 1.57E-02
AR BRI Histidine metabolism ko00340 9 2.64E-02
AR Nitrogen metabolism ko00910 15 2.09E-02
B-H AR Beta-Alanine metabolism ko00410 17 2.67E-02
-2 4 1% Folate biosynthesis k000790 9 4.69E-02
%25 Cbmemom. ﬁT%ﬂF%ﬁﬁﬁﬂﬁ?}o Z:T;jt% (Horde'um vulgarfa L.)
4 E20 &P, miR156, miR166, miR167., miR168
5815 Sl B i RIB K, R I miR5071 B K 1
=50p R MEATET AR £ miR6071 423k, %
*é . B[R] Py i ] miRNA R & 19 I 3 2 e 5
= (0%,7;.\ Q)g\% \:;;\'\‘_OQ)?JQ ' Qggbb‘%,b,@ @(3 e\'/\b"@foQ rbgbe BT FEE AU F, miR402M) . miR163%" Al
IS ol & miRA1 72 BE W RENS 2 5 F0 T 1 % 0119 b
S A WSROI, T 2 A S0 AR B 4 A

B4 Z=RFE miRNA B qPCR WiF
Fig. 4 ¢PCR validation for DEmiRNAs

REAEBITA T A AR, Horh, miR159%°

miR15

671, miR396F¢, miR160!"" & & ¥k iIF H =

F] miR402. miR163 Fl miR417 1321k, X
L6 miRNA ZEAT ST H o] REAS &M i 1 52 ol 8k W aa
) EE mIRNA, HAr i fZeik il e SR %
LT RRLAI G, ASF5E b miRNA £ 27—
e T 2SRRI, A 24> miRNA Ggig[a] i}
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Identification of MicroRNAs during Seed Germination and Its
Response to PEG and NaCl Stresses

WANG Xiao-jing"*, WANG Tao?, YANG Kai*, LI Lu-bin’

(1. State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of Tree Breeding and Cultivation of the National
Forestry and Grassland Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091,
China; 2. Beijing Laboratory of Urban and Rural Ecological Environment, Beijing Floriculture Engineering
Technology Research Centre, Beijing Botanical Garden, Beijing 100093, China; 3. College of Plant
Science and Technology, Beijing Agriculture University, Beijing 100096, China; 4. Life Sciences
Department, Yuncheng University, Yuncheng 044011, Shanxi, China)

Abstract: [Objective] To identify microRNAs (miRNAs) and reveal its expressional pattern in seed coat
rupture stage of Moso bamboo seeds (Phyllostachys edulis) under different drought and salt stresses.
[Methods] Polyethylene glycol (PEG6000) and NaCl were used to simulate drought and salinity stress, re-
spectively. Small RNA libraries were separately built for Moso bamboo seeds germinated under H,O, 10%
PEG, 15% PEG, 50 mmol-L™" NaCl and 100 mmol-L™" NaCl, and the seeds were all sampled at seed coat
rupture stage. High throughput sequencing and bioinformatics analysis were used to explore the expres-
sional pattern of miRNA. [Results] A total of 246 known miRNAs and 262 novel mature miRNAs were
identified in this study. The most abundant miRNAs in seed coat rupture stage of Moso bamboo was
miR 166, followed by miR159, miR6478, miR319, etc. According to miRNA target prediction, MIR396 fam-
ily owned the largest number of target genes, and ph02gene 13935 (GAMYB) could to be regulated by 28
miRNAs of MIR159, MIR319 or MIR396; A total of 181 differentially expressed miRNAs (DEmiRNA) were
identified in six comparison groups; Compared with control group, in 10% PEG, 15% PEG, 50 mmol-L™
NaCl and 100 mmol-L™" NaCl treatments, phe-miR171e-5p, phe-miR3630-3p, phe-miR171e-5p and phe-
miR159a were differentially expressed respectively with highest expressional level in known miRNAs; The
target genes of DEmMIRNA were significantly enriched in different GO and KEGG pathways; Ten DE-
miRNAs were verified by qPCR, and the overall trend of qPCR results was consistent with the sequencing
data. [Conclusion] In seed coat rupture stage of moso bamboo, there exhibit high accumulation of known
miRNAs such as miR159, miR6478, miR319 in all control and four treatment groups, which may play a
conservative regulatory role in Moso bamboo seed germination. Compared with the control group, phe-
miR171e-5p, phe-miR3630-3p, phe-miR171e-5p and phe-miR159a 1 are differentially expressed in 10%
PEG, 15% PEG, 50 mmol-L™" NaCl and 100 mmol-L™" NaCl, respectively, which can respond to PEG or
NaCl stress during seed coat rupture stage of Moso bamboo.
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