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Abstract: Potato is the third largest food crop in the world, and with climate change and freshwater scarcity, drought
becomes a major factor restricting its growth and development. In order to clarify the regulatory patterns of microRNA
(miRNA) and their target genes response to drought stress in potato, small RNA sequencing technology, bioinformatics
analysis, and real-time fluorescence quantitative PCR (QRT-PCR) technology were used to screen and identify the sRNA

of potato in vitro plantlets at the seven time points of 0, 1, 3, 6, 12, 24, and 48 hours under simulated drought treatment
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with 20% PEG6000. A total of 621 miRNAs were identified from 14 samples with seven treatments and two biological
replicates, including 308 known-miRNAs and 313 newly predicted miRNAs. Among them, 250 known-miRNAs belonging
to 69 different families were detected, and 166 novel-miRNAs belonging to 59 different families. The length of miRNA is
mainly distributed between 20-24 nt, with most of them concentrated in 21 and 24 nt. A total of 40 differentially expressed
miRNAs were identified, including 16 known-miRNAs and 24 novel-miRNAs. Combining target gene prediction results
and drought treatment transcriptome data, 81 and 70 target genes of 16 known and 17 novel miRNAs were functionally
annotated, which are mainly involved in growth metabolism, stress response, redox and biosynthesis processes; and qRT-
PCR results indicated that the sequencing results are accurate and reliable. This study provides a theoretical basis for
further exploring the miRNA in potato response to drought stress and elucidating the molecular mechanisms by which

miRNA participate in drought response.

Key Words: potato; drought stress; small RNA sequencing; microRNA,; target gene; gqRT-PCR
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Table 1 Forward primer sequences for miRNA qPCR

miRNA # FK EHESIMIFSI(5-3")
miRNA name Forward primer sequence (5'-3")

miRNA %47k

miRNA name

EHESIMIFSI(5-3")

Forward primer sequence (5'-3")

stu—miR482a-5p
stu-miR393-3p
stu-miR391-3p

GGAATTGGTGGATTGGAAAGC
ATCATGCGATCTCTTCGGAAT
CCGCATCATACTCCTGCATATT

novel_miR_283
novel_miR_159
novel_miR_110

TGGTTTTTCGGTATCCTCTCC
CGATGAACCTGGTTCTGATACC
CGCTGGGTTTGAGAAGTAATAATTT

18S rRNA TTAGAGGAAGGAGAAGTCGTAACAA
F2 BERWNXEEPCRIIY
Table 2 qPCR primers of target genes
miRNA £ #% HEIE D 2 5 B4 ERI(5-3") TSI (5-3")
miRNA name Target gene 1D Gene name  Forward primer (5" =3") Reverse primer (5'-3")
stu=miR482a-5p  Soltu.DM.02G010790.1 StCLC-B TATGGCTGGTTCAATGAGA TTGGCAGAAGGAGAAGATT
Soltu.DM.08G017480.2 StAST TCCTATTCTCGGCGTTAC TTCCTTCCTCTGTCCTATATG
stu=miR393-3p Soltu.DM.10G025000.1 StCHP1 AAGCAGCAGAACACCTAA TGATGTTACTCCGACTGAAT
Soltu.DM.10G025590.1 StCHP2 CCTATGCTCATCAGAATGTG GCCTCGGAATCAGTTACT
stu=miR391-3p Soltu.DM.05G019830.1 StELGP GTCCAACTTCACGAATCAG TTAGACTGCTTCCTCTTCTC
Soltu.DM.01G048750.1 StGBF CTACTTCTTGCTGGTTGTG GTTCTGATGCTCTTCTTCTG
novel_miR_159 Soltu.DM.04G029750.1 StPrp4 AGTTCCAACAGACATCAATG TTCAGAGTTCCTTCTACCTAC
Soltu.DM.10G007120.1 StpsbY GCGACACTTGATGGTATG TGAAGAGGTCCGTAAGAAG
novel_miR_283 Soltu.DM.08G007450.1 StALPL CAGTTCTCGTGCCTTCTA GTTCATAGGTAGCAGCATATC
Soltu.DM.05G002880.2 StCYP ACCATCGCCATCATAGTAA CCTCCGTTCTCAATCTCA
novel_miR_110 Soltu.DM.02G028540.1 StACLS GCACTTCCTGTTCTTGAC TACTCCACCAACCTTAACC
Soltu.DM.09G006870.1 StPP2C TCCTTCTCCAAGCCGATCCTCAG GCCTCCTGGTTGCTAAGATGTTCC

2 AR GA4T

2.1 sRNA XEHIEMT o0

X 14 AN b 19 sSRNA I 7 Jt b 554l R 7 7 o 45
MRS TP ARAS T R TR AET A (R 3) . 14 K5
rh ) e R R 1Y 7 81 BUTE 12 628 838(63.86% ) ~
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Table 3 Categorization of unique reads and total reads of small RNA

HA /NRNA KT rRNA scRNA  snRNA  snoRNA  (RNA HEFH) RIER [

Sample name sRNA type Repbase Unannotated Clean reads

CKS1 HH ) 4403104 0 5 7251 233143 143 886 11 780 590 16 567 979
H 3L (%) 26.58 0 0 0.04 1.41 0.87 71.10 100

CKS2 BH ) 5649639 0 1 12 556 286241 201296 15 030 630 21 180 363
Hor (%) 26.67 0 0 0.06 1.35 0.95 70.97 100

D1S1 BH ) 5227421 0 0 9 658 188041 209709 15 749 092 21383 921
Ao (%) 24.45 0 0 0.05 0.88 0.98 73.64 100

D1S2 BH ) 6763846 0 3 12 320 206967 164243 12 628 838 19 776 217
HorH (%) 34.20 0 0 0.06 1.05 0.83 63.86 100

D3S1 BHE ) 4181102 0 0 10 109 208572 187 841 13 593 925 18 181 549
Hr (%) 23.00 0 0 0.06 1.15 1.03 74.76 100

D3S2 HH ) 4314282 0 0 9922 275387 206751 16227 826 21034 168
Ao (%) 20.51 0 0 0.05 1.31 0.98 77.15 100

D6S1 HH ) 4664516 0 0 7339 141067 163557 12 698 896 17 675 375
Hor (%) 26.39 0 0 0.04 0.80 0.93 71.84 100

D6S2 BH ) 5775622 0 2 10 903 216866 266 567 20 401 262 26 671222
Hor (%) 21.65 0 0 0.04 0.81 1.00 76.50 100

D12S1 HH ) 3951126 0 0 8492 164793 146149 11 250 821 15 521 381
T4 (%) 25.46 0 0 0.05 1.06 0.94 72.49 100

D12S2 HH ) 3161874 0 0 7035 117676 133 457 9959 362 13 379 404
H A3 (%) 23.63 0 0 0.05 0.88 1.00 74.44 100

D24S1 HHN) 4259932 0 7 9918 340017 180929 13507 619 18 298 422
A (%) 23.28 0 0 0.05 1.86 0.99 73.82 100

D24S2 BH ) 4460592 0 0 7607 143371 176299 13 020 489 17 808 358
Ao (%) 25.05 0 0 0.04 0.81 0.99 73.11 100

D48S1 HH () 4808160 0 1 10 591 180806 193 662 14 205 255 19 398 475
Hor (%) 24.79 0 0 0.05 0.93 1.00 73.23 100

D48S2 BH ) 3954720 0 0 9 390 240729 195276 14135 734 18 535 849
A (%) 21.34 0 0 0.05 1.30 1.05 76.26 100

BARITERBMITIE D EARG Ak S % 5L
2 (Solanum_tuberosum RH89_039 16 _v2) #47F#
G, PREAES H LA i BEER (F4),
BREAR LX) S N4 I 1Y) Reads BUAE 6 651 941
(56.47%)~8 612 998 4~(60.93%) , Xt F|IF4%E Ay
Reads %0 5 FF A Unannotated reads B ECA9FE 39.54%~
42.48%, Hxf#| 4k F Y Reads B4 HL7E 16.93%~
18.53% ., MAKRE, 14 PHAH LRl ERARTE
BEIF AT LA HE T B 2 SN 1, HR 250741
P I LR 4 TE 5 I
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b B gy A AR AL, R HEBAE 20~24 nt g3 Al . HL
Known—miRNAs F1 Novel-miRNAs [ & #5 5 th 7
21 124 nt, {H Known-miRNAs 7E & A 21 nt [T
GG, HUKON 24 nt FS), IF H TR

KFE3 h S, 21 nt i Known—miRNAs ¥t H 91 5
/s Novel-miRNAs WAH 5z, 7EHFE K 24 nt 19)T51)
F e, HRON 21 nt; £F 22 A1 23 nt /Y Known—
miRNAs Fll Novel-miRNAs [ 7515 H AL (K 1B) .

®4 SEERALMER

Table 4 Distribution of sequence reads mapped to genome

FEA A Jth (No.) ARUFE(No.)

FEXTHEP 20 (No.)

Mapped reads(No.) (+) Mapped reads(No.) (=)

Sample name

Raw reads

Unannotated reads

Mapped reads

CKS1 20 323 459 11 780 590 6651 941(56.47%) 4657 837(39.54%) 1994 104(16.93%)
CKS2 26 786 759 15030 630 8 629 588(57.41%) 6 024 639(40.08% ) 2 604 949(17.33%)
DI1SI 24 608 369 15 749 092 9383 706(59.58%) 6 465 884(41.06%) 2917 822(18.53%)
D1S2 27 329 665 12 628 838 7253 307(57.43%) 5017 621(39.73%) 2235 686(17.70%)
D3S1 23 774 366 13593 925 8 105 601(59.63%) 5602 493(41.21%) 2503 108(18.41%)
D3S2 24 659 994 16 227 826 9432 928(58.13%) 6 564 862(40.45%) 2868 066(17.67%)
D6S1 20 390 661 12 698 896 7374 764(58.07%) 5118 466(40.31%) 2256 298(17.77%)
D6S2 29970 025 20 401 262 1204 318(59.03%) 8365 233(41.00%) 3677 948(18.03%)
D12S1 19 125 153 11250 821 6432 861(57.18%) 4 485 667(39.87%) 1947 194(17.31%)
D12S2 16 397 780 9959 362 5821411(58.45%) 4043 735(40.60% ) 1777 676(17.85%)
D24S1 23918 954 13 507 619 8016 126(59.35%) 5552 889(41.11%) 2463 237(18.24%)
D24S2 21 703 647 13 020 489 7 802 314(59.92%) 5390 747(41.40%) 2411 567(18.52%)
D48S1 24 846 254 14 205 255 8394 949(59.10%) 5828 626(41.03%) 2566 323(18.07%)
D48S2 23479 173 14 135734 8 612 998(60.93%) 6 004 602(42.48%) 2 608 396(18.45%)
A 350 g 150 —200
PIE 1 miRNAs CK
3350 Known-miRNAs D1
2 miRNAs , 120 D3 ~ g
. Novel-miRNAs 2E D6 150 £ 2
S § 320 s 8;421 E:E
z2z mE 9 ® ]
mE B D48 = T>:
&= 305 n Z novel-miRNA -100 = &
«n : = £ [a=fRe
=z ZZ 60 £l
Z = 2= g =
E o= _
&= £ 290 g =
2 Ew:j < 450 Z§
> R
275 ; = 30 =
260 H H 0 0
D24 D48 18 19 20 21 22 23 24
K& (nv)
Length

TE: ACREAE LR %58 1 Known-miRNAs Fl Novel-miRNAs P8 s B KM CKJy CKSTRICKS2 iFf4E, HAYb IR IR #T.
Note: A. Numbers of known—miRNAs and novel-miRNAs identified under different treatments; B. The length distribution. CK is the union of

CKS1 and CKS2, and other treatments are the same.

E1 miRNAs¥EELR
Figure 1 Results of identified miRNAs
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2.3 miRNA R&E5S

miRNA 7EYIFI A A = BEOR SR, FE TP 4
FH AR XoF A6 0 1] (1Y) Known—miRNA F Novel-miRNA
HEAT miRNA R, WF5E miRNA 7E7E4k o 9 7
ML 250 0B I miRNAs J& T 69 D%, 1664~
BN miRNAs J& F 59 505 . Sk 3w £ 104 4
miRNA F %, HAA 24 5 SE Known—-miRNA Fl
Novel-miRNA A A9 (R 5SFIE 2A) .

miR399 Z % & 4 1) Known—-miRNA f: 22, 4 30

A, HR K miR398 & 47 154> Novel-miRNA . 7E4b
S, A 16 MFE R miRNA k48 T 7284k, Hid
miR399 Z % 1) miRNA 7E T 5 40 # 3 h i) B i Jik
/b, miR7982 % 1Y miRNA 76 T 240 3 6 h J5 K46
M|, miR7993 Fl miR8005 F & AY miRNA W 7E T 5
b PR S BEAS [A] AR B A e 2D, miR169_1 X 1)
miRNA £ T2 3 h g8 H ¥, 3 h )5 JF iR s,
AN, miR158 Fl miR6425 72 ji% # miRNA 7€ T 54t
PG A AN E] (K 2B) .

%5 miRNA Rikgit
Table S Summary of miRNA family

Type

£ miRNA BB miRNA
Known-miRNA Novel-miRNA

miRNA

FKIE Family

1/ miRNA fZ % Family containing only one miRNA
524 miRNA 8% Family containing two miRNAs

5 34 miRNA i 7% Family containing three miRNAs
3L miRNA [ % Family with more than three miRNAs

250 166
69 59
24 23
18 13

7 11
19 12

A
Known-miRNA Family Novel-miRNA Family

30
25

miR398
miR399
miR8032
miR172 15
miR7984 10
miR169_1 5
miR7993 0
miR7982
miR6425 )
miR7486
miR8762
miR158
miR171_2
miR8024
miR5304
miR8005
DCK D1 D3 D6 DI2 D24 D48
FEA
Sample

Family

E: A. Known-miRNAs #1 Novel-miRNAs M G F B 5 B. 440 BRI 2253 19 miRNA ZEHEHE 2047 o
Note: A. Venn analysis of known—miRNAs and novel miRNA-family; B. Heat map analysis of miRNA families with differences among different

treatments.

2 miRNA Ki&5 7
Figure 2 Analysis of miRNA family

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



+296 ¢

W AR B 3T, 4, 2023

2.4 T EEHMENR % miRNA Z R RIiEHH

X % 2 # Y 621 P miRNAs #4722 % £ k4
Br, FEU0E )40 122 53R I8 miRNA, FHorp B iE 3R
B 124~, FIRFRER 28 (K13A), T RAbH A
6 h, FIHA miRNAZH#TA, 6 h Bf 42k T &
BHY miRNA, 6 hJ5 & @ n; + 5403 hirf,
B miRNA WD, Z I8, T 54083 hisf iy
725 miRNA S H 57/ (1€ 3B)

X H A 40 22 57 I8 miRNA fHUZ R
Sy, K BAT A R SO L 54T 9 Y miRNA R4 T
R, B RTRIE, Type 1 B TFHERM
miRNA, H:H 24~ Known-miRNA (stu—miR482a—5p
F stu—miR391-3p), 714 Novel-miRNA, {1 K
ZHETEME 6 h X ULFHRKRETRE; Type T4
SN FIEER A miRNA, H A 34 Known-

miRNA, 1> Novel-miRNA, fb{17E T 5 #pif 3~
A
= 5 Okm Up-regulated
5 = B T 1 Down-regulated 20
m = ] 20~
HIZ
ZETsr
53
1
HE &
KES sk
i
e 0
EL A1 miRNAs }‘ﬁf'ﬁ{'ﬂﬂ miRNAs
Known-miRNAs Novel-miRNAs
miRNAs Z&7
miRNAs type

==}

15 O k1 Up-regulated
.Tl}“’] Down-regulated

expressed miRNAs

% F475 miRNAs % H (No.)
Number of differentially

12h i T, 12 h 5 EER; Type M5
TR E T R OK 9 miRNA, 2 AN
Known— miRNA (stu- miR162a—5p Fl stu—miR162b-
5p), ABATTAE T FhiE 3~6 h FIHRIL, 12hdk |k
P, 12 h )5 XHECF R Type IV Ry 2235 T B 40 A
B miRNA, BAE ETHEE, 455 1 Known-
miRNA F1 2 /> Novel-miRNA; Type V N5 T 5
VAT T AR miRNA, 134, K2 HCH
J& Novel-miRNA, H A 1 Known-miRNA (stu—
miR8016) ; Type VI A I 1 &3k ) miRNA, 2 4~#F
J& Known— miRNA (stu— miR477b- 3p Hl stu-
miR477b-5p) , MATZET FHE 6 h I 46 & w1
P35 Type VIh % B 5 T K35 1Y miRNA,
145 11> Known—-miRNA (stu-miR477a-5p) #l1 2 4~
Novel-miRNA, {717 24 h J5 & 8 - 15 & Rk
(E13C),

8 1.0
2 0.5
g Type 1 (9) 0

iR_1
novel_miR_1
novel_miR_1
novel_miR_1
novel_miR "1
stu— m1R482d -5p

novel_miR_144 -0.5
novel_ m1R 166

stu—mi -
novel 1{1{15%7218% 1.0
stu—mi C

stu-miR393-3 P Type II (4)
stu— ml%‘fg%d é)p

stu—m1 a—
st-miR162h—3p Type H(2)
stu-miR167b-3p

stu— m1R4ég 35

stu—m1 a—

stu—miR398a— 35 Type IV(7)
novel_miR_171
novel_miR_287
stu—miR482e-3p
novel_miR_12
novel_miR_1
novel_mi
novel_mi
novel_mi
novel_mi
novel_mi
novel_mi
novel_mi
novel_mi
novel_mi

stu—miR80T6

tu—miR477b-3p

st-miR477b-3p Type V(2)
stu—miR477a=5p
novel_miR_129

novel_miR_266

3
5
1
1
1

miRNAs

Type V (13)

wwwwwwwwwww

9
9
4
0
4
9
5
6
7
6

—OO00W  NOWD

2
_1
_4
_1
2
2
2
_1

2

Type VI(3)

FEA
Sample

. AMIB. 225 EKA miRNAs B H S IT; C. 2253835 miRNAs B2 .

Note: A and B. Summary of differentially expressed miRNAs; C. Hierarchical clustering of differentially expressed miRNAs.

B3 05T 2E miRNAs £ R RiESH

Figure 3 Analysis of differentially expressed miRNAs in response to drought stress

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



TH44 S A microRNA A 580 R R ir——XI% o, MRking,

FEgE, & <297+

2.5 miRNA FEE E fi

AL TR B 0 X F PR AR miRNA A9 Ih BE 2 6
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T ) A9 222 ANER I, Hrp 43 R 280 4>
Known-miRNAs Fl1 275 4~ Novel-miRNAs #¥ 7 jil] F|

T 6889113 010 1MEEEIN (26) o RHLARIE H
H 1D 24 1 miRNA 40 M &2, Known—-miRNA
o F] — 2815 1 miRNA BE L AR R, 24 AT
Novel-miRNA #L5 [F] —ZE ], $fE I #2475 7] — 2 [
AIANE] Novel-miRNA 7] 58 )& T [6l— Kk .

%6 miRNA $BE F % BN sit

Table 6 Prediction statistics of the number of miRNA target genes

FEA A el A miRNA T HESE D (1 miRNA HUHER
Sample name Type All miRNA miRNA with target Target gene
CK ELHI miRNA 286 262 5984
BTN miRNA 313 275 3010
D1 ELHI miRNA 291 265 5937
BT miRNA 313 275 3010
D3 EL 1 miRNA 275 248 6317
B miRNA 313 275 3010
D6 2 A miRNA 272 247 5678
HT miRNA 313 275 3010
D12 ELHI miRNA 269 246 5979
HIT miRNA 313 275 3010
D24 LA miRNA 272 247 6183
H miRNA 313 275 3010
D48 £ A miRNA 265 241 5735
BT miRN A 313 275 3010
All E I miRNA 308 280 6 889
BT miRN A 313 275 3010
ST Total 621 555 9222

26 #=52FiZmiRNA H¥ERE K KEGG #KE
SN

Xof 2 5 FE IR 40D miRN As HIHEIE R AT 2047
I 16 1 Known—miRNAs #1121 > Novel-miRNAs 43
ST 2] 558 F1 631 AHE KL DR o I A5 0 R o) 4
A S B, XF R miRNA B 7 i 58 58 (7]
5 rh 22 F R RIS 4E, Je o %
16 4~ ELH1 (3R 7) F1 17 48 miRNA (55 8) 1% 81 4~ Fll
70N FESLR AT T TR ERE

MR T LUE H, SRR 2 R SHYER
A XM E LR, 6. 4050 @ % P450.,
GDSL JIG i . NADH K i 14 75 2 R A B g A1 UDP Al
REBMHERZREEN . 25585 T Wb m by
R AR AR ) — SE B [ MG A B . 2- 0k —
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FWREN . ZREEEZ W (RLK) . AR AT
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TR 2C K 11 . bHLH DNA 454 B &t & [ LU
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R®7 ERFIECH miRNAs R HIEMEE
Table 7 Differential expression of known—-miRNAs and their target genes

Kk miRNA % ¢ R HE S AL R

Family miRNA name Target gene 1D Gene description

miR159 stu-miR319-3p  Soltu.DM.01G040400.3; 5 i R I <7 2% AHRE A A 1l TR 2 14
Soltu.DM.01G040400.2
Soltu.DM.07G025070.1; &K [1 i 22 2 R/ 93 PR i
Soltu.DM.04G032050.1
Soltu.DM.01G025250.2  FRIR A L2 I F Ik
Soltu.DM.07G020450.1;  TCP ZEJEHE A1
Soltu.DM.07G023850.1
Soltu.DM.10G004690.2  TCPZ5t4I87E 1

miR162_1  stu-miR162a-5p  Soltu.DM.04G034380.1; &2 % iR & [ M i 7 5 1 2 11
Soltu.DM.04G034390.1
Soltu.DM.10G025120.1  F-box ZIRE

miR162_1  stu-miR162b=5p  Soltu.DM.04G034380.1; 2% ik 5 1 BEHI il 39 5 J 2K 1
Soltu.DM.04G034390.1
Soltu.DM.10G025120.1 F-box W H 11

miR167_1  stu-miR167b-3p  Soltu.DM.08G002190.1 PRAY Z R A A W S R 1 74E2
Soltu.DM.01G028020.1 KU ffR PR S 1 2K 11
Soltu.DM.03G023110.1 ACTE BRI R R
Soltu.DM.10G017220.1 FAER RS

miR167_1  stu-miR167d-3p  Soltu.DM.01G036130.1 B SR [1/WDA0 T 7 S R R R 1
Soltu.DM.04G034510.3;  RERTE
Soltu.DM.04G034540.1;
Soltu.DM.04G034510.2
Soltu.DM.03G004310.2 5 SAM B K% R 1
Soltu.DM.03G031080.1  fRAHEM
Soltu.DM.07G005750.1  WENSHE A2 K iEHE M
Soltu.DM.04G021700.1 DNA i IR K W

miR393 stu-miR393-3p Soltu.DM.05G026360.1; AR
Soltu.DM.10G025000.1;
Soltu.DM.10G025590.1

miR398 stu=miR398a-3p  Soltu.DM.02G021080.1 PP AR E A
Soltu.DM.10G002380.1 B AR B P 28 T 7K A R R 1
Soltu.DM.08G027950.1 40 fitd (5,28 P450

miR408 stu-miR408a-5p  Soltu.DM.10G027490.1 AT s ORI E A
Soltu.DM.04G013670.1 GDSLJE

miR408 stu-miR408a-3p  Soltu.DM.07G000790.1 DY = B A A RE R R TR
Soltu.DM.05G022410.1 BTt
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Family miRNA name Target gene 1D Gene description

miR477 stu-miR477a-5p  Solt.DM.05G022670.1  HXXD %4 i JL7 R B 5 1 46 11
Soltu.DM.04G005930.1 RING/FYVE/PHD £H5 K A
Soltu.DM.03G018310.1 PRSP IRARER 1
Soltu.DM.06G010630.1 N F bHLH61

miR477 stu—miR477b-3p  Soltu.DM.11G003820.1 BT M e ity
Soltu.DM.02G014420.5  FEEHIFEEEN
Soltu.DM.05G003980.1; X [i] 24 KLkt ia B H
Soltu.DM.05G003990. 1

miR477 stu-miR477b-5p  Soltu.DM.03G022630.1 I I R f YR R A R A M A 2R I
Soltu.DM.07G028660.1 il A 1 5 N R B R R
Soltu.DM.11G024700.1 S5 B BR AT T e A5 AR 1,
Soltu.DM.09G026240.1 2RI R ANA (IO AR b i e it 2 6 2 1
Soltu.DM.06G010630.1 N F bHLH61
Soltu.DM.03G018310.1 PRSP IR 1
Soltu.DM.05G001530.1 UDP W SLHE A5 i S0 2 1A

miR482 stu—miR482e-3p  Soltu.DM.10G028630.1 B E A
Soltu.DM.11G007040.1; & NB-ARC &5 B H0% 5 11
Soltu.DM.04G004930.1;
Soltu.DM.04G006380.1;
Soltu.DM.04G005300.1;
Soltu.DM.04G005310.1;
Soltu.DM.04G013200.1

miR482 stu—miR482a-5p  Soltu.DM.01G031420.1 Tl SR R
Soltu.DM.02G010790.1 A TiEIEB
Soltu.DM.08G017480.2 RAG R A
Soltu.DM.03G029600.1 AT N= e T ofe ok S e S50 R 17 02 2R 1
Soltu.DM.09G026620.1 W R RIEN
Soltu.DM.12G029890.1 RING/U-box i K i 11
Soltu.DM.01G017520.1  fRAHTE M
Soltu.DM.08G024710.1 FACE B A 1

Unknown stu=miR391-3p Soltu.DM.05G019830.1 G-box 45 & K+
Soltu.DM.02G026990.2 %45 (C3HCA BUIRHR ) K E
Soltu.DM.09G017330.1 T H SMAD/FHA S5k 385 (1) & (A ot
Soltu.DM.01G048750.1 FRGCEH
Soltu.DM.01G036130.1 e PR /WDA0 A 7 SR KR R
Soltu.DM.02G017040.1; T =KE K FFHIMF iR EA
Soltu.DM.01G041600.1
Soltu.DM.04G011880.1 PR A
Soltu.DM.02G015900.2  FERS A 45 %,
Soltu.DM.05G024020.1 DU = K AL S R e ST R
Soltu.DM.07G023560.1 PRSP IR 1
Soltu.DM.02G002920. 1 L R AT A% 1T (ERT2)
Soltu.DM.01G035520.1 CDPK A& it

Unknown  stu-miR8016 Soltu.DM.04G032150.1 FAD/NAD(P) %5 & UMb V5 i 5 1% 26 11
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Table 8 Differential expression of novel-miRNAs and their target genes

F miRNA £ ¢ BN G5 HOE R R
Family miRNA name Target gene 1D Gene description
miR395 novel_miR_114  Soltu.DM.02G031330.1 53 SRR 1
miR396 novel_miR_120  Soltu.DM.04G033610.1 BRRZNK2.9
Soltu.DM.03G009700.1 ARM T4 )79 M 2R 1
Soltu.DM.02G020920.4 AT PR = WL K Ak R S B
Soltu.DM.02G014580.2; 24U R ARk (L) RS o 4t 8 6 2 11
Soltu.DM.02G014510.1
Soltu.DM.07G022780.1 HEAEERER
Soltu.DM.02G023520.1 VPS35 [Al 54 A
Soltu.DM.01G027830.1 T P L - R —I2LE DN A &5 A8 R 2 11
miR396 novel_miR_144  Soltu.DM.04G033630.1; BHRRZ2.9
Soltu.DM.04G033610.1
Soltu.DM.01G049380.1 T BTB/POZ 54 81 28 115
Soltu.DM.12G009000. 1 PRAF IR AL 2R 1
Soltu.DM.02G020920.4 A P-A IR =B RRK I R A
miR396 novel_miR_166  Soltu.DM.12G009000.1 TRAT B A B
Soltu.DM.04G033630.1; BRRZNR2.9
Soltu.DM.04G033610.1
Soltu.DM.01G049380.1 T BTB/POZ 45 A4 3811 25 11 Jot
miR396 novel_miR_193  Soltu.DM.07G022780.1 WEAEEREN
Soltu.DM.02G014510.1; 24U R ARk (L) AR o 4eC At % 211
Soltu.DM.02G014580.2
Soltu.DM.01G027830.1 BRI E-FF -1 DNA 25 & MR & A
Soltu.DM.02G023520.1 VPS35 [R5 A
Soltu.DM.04G033610.1 B ZAK2.9
Soltu.DM.03G009700.1 ARM 5 & J7 5 5
Soltu.DM.02G020920.4 FAT P=ER T = R K it R R 1
miR397 novel_miR_171  Soltu.DM.09G001890.1 ZAREEGE
Soltu.DM.09G001980.1; e
Soltu.DM.06G032550.1
Soltu.DM.09G001920.1; PR A B AR IR A
Soltu.DM.01G035170.1
Soltu.DM.09G004510.1 [F] I &
Soltu.DM.10G019900.1 R B SR SR
miR397 novel_miR_287  Soltu.DM.09G004510.1 [F] s
Soltu.DM.01G035170.1; FLB R A S AR TG AR
Soltu.DM.09G001920.1
Soltu.DM.10G019900.1 R I LB R R
Soltu.DM.06G032550.1; e
Soltu.DM.09G001980.1
Soltu.DM.09G001890.1 Z ARG
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Family miRNA name Target gene 1D Gene description

miR1511 novel_miR_159  Soltu.DM.04G029750.1 (SRR
Soltu.DM.10G007120.1 IRMERE IR B X R
Soltu.DM.01G049720.1 G-box G545 A F
Soltu.DM.07G025290.1 WL F/RIGHE R 4
Soltu.DM.05G005810.1  NB-ARC Z5 M 3 40005 26 11

miR1511 novel_miR_138  Soltu.DM.07G025290.1 AHLIHE F/R G2 R 4
Soltu.DM.05G005810.1 % NB-ARC Z5 S s 2 A1
Soltu.DM.01G049720.1 G-box Z5 4 T

miR5284  novel_miR_258  Soltu.DM.02G032380.1 LIS R

Unknown novel_miR_261 Soltu.DM.08G012140.1 EIN3 454 F-box K [

Unknown novel_miR_283 Soltu.DM.03G037720.1 o~ BT i
Soltu.DM.05G002880.2 P R
Soltu.DM.10G030180.1 KRG BY
Soltu.DM.08G007450.1 5540 1% 5 S S RS Tl

Unknown novel_miR_129 Soltu.DM.10G030180.1 YRS BY
Soltu.DM.07G019740.1 HYIG

Unknown novel_miR_266 Soltu.DM.07G019740.1 A R
Soltu.DM.10G030180.1 SRS BY

Unknown  novel_miR_110  Soltu.DM.02G017450.1 Ui L BERACHE BE H Estl
Soltu.DM.02G028530.1; S—MRAT - L— B 2R IR M FH L7 A% il o R 2 1
Soltu.DM.02G028540.1
Soltu.DM.08G002450.1 Bt T B3R EEA
Soltu.DM.09G006870.1 I RREE 2C K

Unknown  novel_miR_112  Soltu.DM.08G002450.1 BRI F B3R
Soltu.DM.09G006870.1 ARG 2C KR H
Soltu.DM.02G028540.1; S—MRAT - L— B 2 R AR R M FH LT A% Il o R 2 1
Soltu.DM.02G028530.1
Soltu.DM.02G017450.1 Uity oL BERACE B 11 Estl

Unknown novel_miR_179 Soltu.DM.08G012140.1 EIN3 454 F-box K [

TELEIRIN AN B JE DA EL DR SR A 7 i A= )
STRE . K522 5 255K miRNA FEIE P4 (103 o v e a1
AT, IR AR R TR (B Q value F/)N)
(R 20 Tl A TR R (B 4) . 2257 RIK miRNA
IR BB L TR 3 20 E B AT T KEGG 3 B 43 DE H K
FUE . AEfmi AN =f A= A HAR ST O- SR
PR R R T TR A RN S [ B A ) .
T, AREH IREA TR SRR, A7k
A e 8o S e i e S
AR E LA A B ATT , AEAR NS T SR A
RIFEEAEN . 225K miRNA $EEE AR N LA
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Figure 4 Enrichment of KEGG pathway of target genes with differential expressed miRNA
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Note: Error bar represents standard deviation of the quantitative results of miRNAs under each treatment. The same below.
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Figure 5 miRNA sequencing and qRT-PCR results
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