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%} 100 wmol + L™ Cd i3t 0( CK) F124 h( Cd) Jo SR A& 19 sRNA SCZE (439 CK R Cd SCJE ) #EAT 400, i ik o
I E 2R RIEN miRNA , FFXTX L8 miRNA B0 R D) BESEAT 10 ; 76 3 A0 - >R A qRT-PCR £ AR 43 miRNA
JHAPI R Y R kB AT IR TR, S5 R 3R0H 7E CK M Cd SCPEHP R IEBER) sRNA R Z , 43905 45 [ sRNA 4
5P BB 86. 4% F1180. 5% ; 7EEL I FE M) sRNA JF51H , miRNA FIf 5 E B E AR (73518 0. 3% F10. 5% ) , T rRNA
B HE R (2350 R 9. 4% F111.8% ) ;2 A SCEH Y sRNA KB EE N 21 ~24 nt, HH LI 21 nt A, M Cd
T AR R sRNA FALfigk il 32 4 3525 R A1 miRNA , Hiif 20 4> miRNA 358 T8 (4908 T miR165 .
miR166 .miR167 .miR168 .miR390 Fl miR396 %) ,12 I~ miRNA Fih i iR, SHARETIIZE S 2 0 . jX 48 miRNA 41
HN BT e R B A PR A YR AR S I AE 3 A5 I TN KEGG 8 & M E , & e A b
BRI A A URBAC I 3 AN B 122 %58 miRNA F#EIE 807091 122 .88 F1 82 4>, qRT-PCR HilE45 H:
T FE CK FI Cd ST, 11 D227 K35 miRNA K& 8 MR AR R IR A B2 R (P<0.05) s 11 4>
miRNA AHXS 35 8 1 LA NGS5 LRk R —30, 30 H miRNA ARXT RIS L d e, HS0 3 B 0y A Rk
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Abstract; In order to understand the expression pattern of miRNA in root of Iris lactea var. chinensis
(Fisch.) Koidz. under Cd stress, sRNA libraries ( which is CK and Cd libraries, respectively) from root
of I. lactea var. chinensis after stressed by 100 pmol + L™ Cd for 0 (CK) and 24 h (Cd) were analyzed
by method of high throughput sequencing analysis. Also, miRNA with significantly differential expression
was screened, and functions of target genes of these miRNA were predicted. On this basis, expression
pattern of some miRNA and their target genes were verified by qRT-PCR technology. The results show
that in CK and Cd libraries, there are more unannotation sRNA sequences, accounting for 86.4% and
80.5% of total number of their own sRNA unique reads, respectively. Among annotation sRNA
sequences , percentage of miRNA is the lowest with a value of 0.3% and 0.5% , respectively, while that
of TRNA is the highest with a value of 9.4% and 11. 8% , respectively. Length of sRNA in the two
libraries is mainly 21 —24 nt, and the most of them is 21 nt. Thirty-two miRNA with significantly
differential expression are screened from sRNA in root of I. lactea var. chinensis under Cd stress, in
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which, expression of twenty miRNA is down-regulated ( belonging to miR165, miR166, miR167,
miR168, miR390 and miR396 families, respectively) , that of twelve miRNA is up-regulated. The result
of function prediction indicates that functions of target genes of these miRNA are mainly concentrated in
three aspects, i. e. biological process, cellular component and molecular function, while from KEGG
pathway enrichment analysis, number of target gene of differential expression miRNA enriching in three
pathways of ribosome, biosynthesis of amino acids and carbon metabolism is 122, 88 and 82,
respectively. Verification result of qRT-PCR shows that between CK and Cd libaries, there are
significantly differences in relative expression of eleven miRNA with differential expression and eight
target genes ( P<0.05). In which, up-regulated and down-regulated trends of relative expression of
eleven miRNA are consistent with above screening result, and when relative expression of miRNA is up-
regulated, that of its target gene is down-regulated, and wvice versa, meaning that under Cd stress
condition, miRNA from root of I. lactea var. chinensis negatively regulates its target gene expression, and
these target genes mainly are involved in processes of coding transcription factor, HD-ZIP protein and
signaling protein, etc.

Key words: Iris lactea var. chinensis (Fisch.) Koidz.; Cd stress; miRNA ; target gene; high throughput
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MicroRNA (miRNA ) Jy— 2 BLgE 3 2 % f) /N 73
F RNA, KR 20 ~24 nt, 7KL K ki i e rp i
FAEVE . miRNA % A 22304540 19 BB RNA
HIPRIE RS DCLL TR B miRNA AT 5 4
PRI285 A, S0 B0 BE AT A 3 k) s D 31 5 miRNA 72 A
Wy B AR vy T A 8, RE RS R AR 1 K
K I B AR A AR S
175 IF [ Arabidopsis thaliana ( Linn.) Heynh.) H1 H
miR167 #1315 #L 5L K ARF6 T ARFS 112 3k 428 1l
PRAMMARIG & A7) AR R 8 T miR167 il it i 3
PRI ARFS A mAR I MAR M AE K EF™
HR4E ( Gossypium hirsutum Linn.) Y miRNVLS i i34
F GhCHR & [N 10 32 3k $12 =5 0 bR 1 1 35 4, (W) i
GhCHR JEIR ik A R ™

BEE Tl AL HERE RN , R Bk b 52 3 42 s 7
P, W(Cd) Rt RRESBITRZ —, THh
Cd AR Al R AR Y Ry ] 3R 20 vh RR R Y
Cd, ™ 5 52 W0 AR A ) 1 o 5, I Jg i A 2% fe e
miRNA REE 2 5 A% H 4 Ja Joih 3 (% o iy ) 2 , JF7E
FE A L 4 JE 3B 5 T 4% BEAE HT. Gielen
LB ARG I KRNI 3 ( Brassica napus Linn.) |
JKFG ( Oryza sativa Linn.) F14H 5 ( Nicotiana tabacum
Linn.) S50 9 miRNA XF Cd As Al Fil Hg %55 4x
J 3 2 AR U Xie S5 R B, Cd WA R R Iy
FHIZA miRNA FiAE b Zhang 251 1 R 31, Cd
BT, miR395 A AT BH 1k Cd E A B S Y 1
By R Cd B KA TP AT 19 4> miRNA
AW R Cd a8, JF HRZE miRNA BEGE 2 555 5%

¥ A5 5 1 5 Rt e i S R Zhou AETT A
Cd Wrie R B#5EZE E 15 ( Medicago truncatula Gaertn.) H1
seE Y 38 N R %0 miRNA, H i miR529 , miR319 .
miR393 Fl miR171 ik & L, 1M miR398 &1k & N
T ; Sunkar 21K Ky, €SDI F €SD2 24N FE 57 R
miR398 Y ¥ IL [H | 52 miR398 i J##% %ik, CSDI HI
CSD2 FEHFik i i M AERS IR th Cd a5 Y
AAbiin . FIRTFREEE AR R  miRNA A L K]
FIRTEAE Y HRAE T 4 a8 W aa ad F rh B AT
YEF, WAK FER & miR604 [IFRIER 2 — 2 5 L]
4 JE Wi (Cu, AL Zn) FIAE 9 B7 A0 BL 4100
miR167 Fl miR159 AY¥IIEH 235 2R 1 NRAMP 428 &
TFHAZE MM ABC Hiz i H, “H A E SR E TR
WSCRISP-A6t 7 THT LA SRR

5 ( Iris lactea var. chinensis ( Fisch.) Koidz.) A
AR E Ry RV A Y e R AL
I EZEY M Z —, BESR HETE 2N 0 gk
B2 Cd AR SCIE R, X HEL R TE Cd MhE T
FORFEELEAT TSR B D1 miRNA 4%
LR P 7 1325 7 B 4 e b PR RIS 0 oA LR

YT AR R K EE 75 O F 100 wmol - L7 Cd
BrFe o, SRAEAL B 0 124 h BOMR 2R, 0 4R R
RNA JFA#E sSRNA SCE 5 Xt sSRNA SCJZE 47 i 3l 1200
JP R R Cd i8R 25 5 R 3K 1 miRNAs #4750 H7
PS50 HE B0 BRI 9 ) B 5 SR S5 B 9O E B PCR
(qRT=PCR) $ A X FUil 45 5 47 50Uk, LA R 2 i
HRFR miRNA [ 5 4@ i HLa] (R H2 N2 Cd i
ML) BOR AT B4 5 FEA;
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1 A7 &

1.1 ##

et B i - VT 9048 TP R 2 B AR ) D 5
JIT 5 R R B0, R IR 1 2 AR A S AT,
BT 734 0. 5% NaClO ¥ IH 8 20 min, H H kK o
Ve T IEIR B ZE T &5, DA seih (A Rk
THUE T ) AR B B A T4 A TR 4 T PR 9 29 10 em
i, PR A — B Al B A T S T
1.2 A%
1.2.1 Cd a7 % R 1/2Hoagland ¥
XS HEA T IRG AR, 40 R AR [ 5 O 1% % A R
R, BRI 3 RS, 3R 6 R 18 BE . TREFE L S, M)
1/2Hoagland & F=H F A CACL, B4R A, #7852 1)
WP Cd &R 100 wmol - L7 7ER5 3£ 0(CK) A124 h
o R AR Hr 3 R AR R (R 1 A4
) KR —IEU T R 3 BRI AR RIS SR
FHWEGE A, 35T -80 CHBARIE VKA P17 &
1.2.2 % RNA #93 I A sRNA L ey R
RNAiso™ Plus({ FAEY) TR (K ) A FRA R ) #2HL Cd
J#38 0 F1 24 h () EE AR AR G RNA JEAEE sSRNA S
J5E B 44k CK SCZEAN Cd SCE 5 2R Agilent 2100
Bioanalyzer I ABI StepOnePlus™ Real ~Time PCR
System X} sRNA 3C & #t 17 5t = 4 M, I+ A Ilumina
HiSeq" 2500 7 i 2 I /¥ 58 Ge A7 i 38 12 00 )5, AH
SR H 1 TR R 5 A W B 2 R A BR A R SR

i3t Base Callin #4 J52 1 158008 5% 48 Ry 1 971 4
P, B R AR B |, HARAEAE “ Fastg” X, 3kAS
R BT )P A AR T 51 BCH v 25 B e 3k 1y 4 i it
T Q<5 MUBIEE S LA reads 1Y 50% LA LAY MIE
HPA B AR R0 T 7 51 (clean reads) FH T 4045 43
1, miRNA FEiAHE KX TPM (transcripts per million)
KU A 3 miRNA 7830 P Ay I — b 23k
H = (Read countx106)/T0tal read count, #r 2 P
R 1 4> miRNA SR RB S A —10)5 8 0, 0]
BABEH 0.01 ;45 2 A SCEEHEAT 1 4> miRNA A
ek B — LR /N T 1 R Hgak B %, A~
Hi TR RB SN, WA 27055 (fold
change ) = log, (Cd SCFE 1 miRNA i IH—1k ik E/CK
SCEEH miRNA I — %355 ) "R CK 5 Cd X
J& miRNA FIK 1102 5550,

1.2.3 £ %k miRNA ¥ B e FaE R
51| 5 NCBI %4 FEF Rfam10. 0 %54 2 vh /K A A48l By
IFIAESAS RNA HEAT HEXT, IR0 sSRNA 19 45 53 7 51
(unique reads) 5 miRBase21 %4 1 fir 45 48 4 04 7
51347 BLASTn Hoxt ™ | HUA 58 42 DU RE 9 )7 51 A2 A
SFI miRNA, HRE ER BT 45 58 CK Al Cd SO
HEL AT miRNA 0, X B2 AT 25 57 23K 1) miRNA
AT 43 Hr, LL | fold change | =1 H P <0.05 /£ K
miRNA P 3 22 5 R IR M I 28 55 %

SKF Allen 2651 Y053k MRS R VRME X 22 5% 358
f9 miRNA AT #0JE DA 8 B ) miRNA T
G T HESEDR P H0 D, I % ¥ 3K R BT GO Difig sy
5N KEGG 3 % & 50T,
1.2.4 £ F %1% mRNA Z A ¥k B & %X 0
qRT-PCR 34 1E CK Al Cd SCEHFEHLIES: 11 4
25 533K miRNA J2 7 22 5 %55 miRNA AU LA,
FH qRT-PCR BN HFGABA AT IR, DAL
B miRNA ¥ N5 % (£ 1), X H PrimeScript
miRNA qPCR Starter Kit Ver. 2. 0( F49) TR (KI%E)
AR FE] )RS RNA #6475 5% 5%, LA ITIP41 B R
WS EN A HEZ KB RNA FEMEEFT 3 K
qRT-PCR "3 (W R 3 MHERMEEL ), ¥ -7
K. 95 CHIAZPE 120 s; 95 CAE 1 10 s, 55 CiE k&
15 5,72 CHEMH 20 s, 3k 40 DEER, HEPH A AT 25
ARG 27 o € fECA A SN N 9
A5 18 B [ (B PIr 7 22 A I A,
®1 BATOERZELS miRNA K HEBEFE qRT-PCR ¥ 5|4
iﬁe 1 Primer sequences used for qRT-PCR amplification of some

miRNA from root of Iris lactea var. chinensis ( Fisch.) Koidz. and
their target genes

519 JF5(5'—3")

Primer Sequence (5'—3")

miR165a TCGGACCAGGCTTCATCCCCC
miR166 TCGGACCAGGCTTCATTCCCC
miR167d-5p TGAAGCTGCCAGCATGATCTG
miR168a TCGCTTGGTGCAGATCGGGAC
miR396f TTCCACAGCTTTCTTGAACTG
miR159a TTTGGACTGAAGGGAGCTCTA
miR535 TGACAACGAGAGAGAGCACGC
miR894 CGTTTCACGTCGGGTTCACC
miR1511-3p ACCTGGCTCTGATACCATAAC
miR5139 AAACCTGGCTCTGATACCA
miR8155 TAACCTGGCTCTGATACCA
miR160g TGCCTGGCTCCCTGTATGCCA
miR166i TCGGACCAGGCTTCATTCCC
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2 g RFA

2.1 CABrEZGTEEIRE sRNA HERENF
LR

T 2 R R B AR R CK M Cd SCE
Ht sRNA 1Y J5L 4 F 31 (raw reads) 73 Jill A 6 961 617
F1 7 459 170 %% KBREEL TS poly—A JF¥41 | <18 nt
FEHN L & 7 0 5, 57 51043 504 4 819 714 Al
4 641 223 %%, £ CK il Cd U, sRNA AYHER 51
I3 1326 618 Fll 1 146 173 45(F2) , Hirh e 55
P2 EE X B D) B sRNA 45 55 )% 51 43 il A 519 023
1532 832 4%, 700l 5 45 A sRNA F5 57 51 B 50
39.1% H146.5% ,

F 2 A L. CK fl Cd SCEH sRNA KAl £ |

K2 CAPEEHETOHERE sRNA HEENF LR

£335 miRNA . rRNA _snRNA _snoRNA (RNA FlsE & ¥
H, Hrp CK 1 Cd SCPEH AR TERER sSRNA J¥51 535
A 1145 700 #1922 152 45,505 545 F sRNA 45537
HI| BB 86. 4% F1180. 5% ; T VLR sSRNA FF51) 73 51l
A 180 918 Fl 224 021 4k, 7E E B AU sRNA 1,
rRNA &2, 410l i CK il Cd SCPEHT sRNA ¢ 57791
S 9. 4% N 11. 8% 5 HIR A tRNA, 4351 & 4% A
sRNA S F5) A 2. 2% #1 3. 1% ; miRNA 70,
A3 UL 4% H sRNA R 5751 8019 0.3% F10.5%

XTI ZR CK A Cd SC#E T sRNA K B 1) 43 At
R 1, B ATRUE L AE CK AT Cd ST,
K EEDN 21 nt 1Y sRNA Jir o5 Fe il 5, 439018 29. 1%
F134.0% ; HIRIZRKE N 24 nt 9 sRNA, Bk EF,
TES MR CK Al Cd SO, K EER 21 ~24 nt 1Y
sRNA JIr o LU 85, 43900 R 75. 7% 1 80. 9% .,

Table 2 Analysis on result of high throughput sequencing of sSRNA in root of Iris lactea var. chinensis (Fisch.) Koidz. under Cd stress')

SRNA 270 CK XJE CK library Cd XJFE ¢d library
Type of sSRNA ¥4 Number L1l % Percentage %0+ Number A/ % Percentage
miRNA 3257 0.3 5312 0.5
rRNA 124 107 9.4 135 819 11.8
snRNA 5528 0.4 10 664 0.9
snoRNA 7 209 0.5 13 704 1.2
tRNA 29 691 2.2 35 763 3.1
HEJF5 Repeat sequence 11 126 0.8 22 759 2.0
KEREFH Unannotation sequence 1 145 700 86.4 922 152 80.5
M3t Total 1326 618 100.0 1146 173 100.0
D' CK: 100 pmol - L™'Cd #43f1 0 h Stressed by 100 wmol + L™ Cd for 0 h; Cd: 100 pmol - L™ Cd if#if1 24 h Stressed by 100 pmol - L™' Cd for 24 h.
35 -
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L/ % Percentage
— N
(V=T V

T T T
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L

20 21 22 23 24 25 26 27 28 29 30 31

sRNAK ¥/t Length of sSRNA

14 15 16 17 18 19

0. CK 3CJ% (100 wmol « L™'Cd 18 0 h) CK library (stressed by 100 pmol - L™' Cd for O h) ;
m. Cd 3UZE (100 wmol + L' Cd 41 24 h) Cd library (stressed by 100 pmol + L™' Cd for 24 h).

Bl CdiMETOHERER CK# Cd STEHRREKE sRNA KLk 5]
Fig. 1 Analysis on percentage of SRNA with different lengths in CK and Cd libraries from root of
Iris lactea var. chinensis (Fisch.) Koidz. under Cd stress
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22 CAMEBEEZGETOEREZFREEZEERRKIE
miRNA Bk 45 R

X} Cd W38 0(CK) 124 h(Cd) 1Y D4R & Hfg
5 miRBase 21 £td P2 v 7 51 5¢ @ VL L 19 © 73 B 1Y
miRNA #7581 0, 45 3 s H CK Ml Cd SO 4y
AL 104 F199 4~ miRNA K%, b —H ot 3
(F3) £ Ll |fold change | =1 H P<0.05 £ N i
VRS, B2 3% 25 5 R IA MY miRNA A 32 4>,
20 > miRNA F Kk (43 51&E F miR165 , miR166
miR167 . miR168 . miR390 F1 miR396 % ji%), 12 4

#£3 CAMEEGTISEREFEZERRIE miRNA BRIEFED T

miRNA [ iH3Ik,
2.3 CdMEZHGHTIEREPERRIE miRNA 52
EEhae g R
FIH GO Dhfg /2% Cd B 444 T SR &b
255 3K 1 miRNA B8 5L P 9E 47 D e i, 25 51 (&
2) R R4y 22 7 18 miRNA #EIE PR (1) D) g 32 22
PR Y R AR S AN ST EE 3 I,
EAEY) E LR, 22 7 28 miRNA fEEE I Ry 2
fig 3 B4R Hp 7E S AL iE i 5 B2 (oxidation-reduction
process) . Lk DNA 4 #8% #i i 5% 5% ] #2 (regulation of

Table 3 Analysis on expression character of miRNA with significantly differential expression in root of Iris lactea var. chinensis ( Fisch.) Koidz.

under Cd stress

miRNA & #k" TEARISCHEFRYFIERY  Expression in different libraries? 2 SR PE g

miRNA name! CK 3CFE CK library Cd 3CFE Cd library Fold change Type of regulation
miR165a 787.39 175. 60 -2.16 T4 Down-regulated
miR166j 6.22 1.51 -2.05 T Down-regulated
miR1661 487.37 124.32 -1.97 T Down-regulated
miR166a 38 190.44 9 757.13 -1.97 T Down-regulated
miR166 37 979.01 9 750.23 -1.96 T ¥4 Down-regulated
miR166e-3p 135.28 35.55 -1.93 1% Down-regulated
miR166j-3p 85.07 22.62 -1.91 T 15 Down-regulated
miR166u 259. 14 71.32 -1.86 T4 Down-regulated
miR166m 97.72 29.09 -1.75 T ¥4 Down-regulated
miR166b 118.06 37.06 -1.67 T Down-regulated
miR165a-3p 3.32 1.08 -1.62 ¥ Down-regulated
miR166g-3p 143.58 47.19 -1.61 T4 Down-regulated
miR166h-3p 81 853.61 27 682.79 -1.56 T Down-regulated
miR166n 44.61 15.30 -1.54 T Down-regulated
miR167d-5p 6.22 2.37 -1.39 T 15 Down-regulated
miR166k 41.08 17.02 -1.27 T Down-regulated
miR390a 4.15 1.72 -1.27 T Down-regulated
miR396f 1175.80 515.17 -1.19 T Down-regulated
miR168a-3p 117.85 53.43 -1.14 T4 Down-regulated
miR168a 143.37 69.59 -1.04 T ¥4 Down-regulated
miR535 27.59 58.61 1.09 ¥ Up-regulated
miR535a 28.63 61.41 1.10 9 Up-regulated
miR159a 736.97 1 605.40 1.12 1 Up-regulated
miR8155 5.81 12.71 1.13 294 Up-regulated
miR5139 8.09 18.10 1.16 ¥ Up-regulated
miR1511-3p 3.32 7.76 1.22 1 Up-regulated
miR159-3p 2.49 5.82 1.22 I3 Up-regulated
miR159b 31.33 74.12 1.24 9 Up-regulated
miR160g 1.24 3.88 1.64 9 Up-regulated
miR894 20.54 78.21 1.93 1 Up-regulated
miR396b-3p 3.73 14.44 1.95 1 Up-regulated
miR2916 0.41 2.37 2.51 -4 Up-regulated

D i) miRNA Y75 /2 P<0.05 H. | fold change |=1 fJ45f4 All of miRNA in the table satisfied the condition of P<0.05 and | fold change |=1.
2 hIH—4bJ5 By ik Expression after normalization. CK: 100 wmol + L™ Cd [ 0 h Stressed by 100 wmol - L™! Cd for 0 h; Cd: 100 wmol - L' Cd

[ 24 h Stressed by 100 pumol - L™! Cd for 24 h.



LENE7/ I AR RS N N $25 %

AR R FE Oxidation-reduction process

PADNA AR (54 5% 4% Regulation of transcription, DNA templated

5 H R BEER1L Protein phosphorylation

PADNA AR (%4 3% Transcription, DNA templated

HEH/KME Proteolysis

#iF Translation

i 7 53 Response to salt stress

Uit 7 Metabolic process

N 4% % Response to cadmium ion

PADNA AR B IE M) 7% 5 3% Positive regulation of transcription, DNA templated
TEF-FRIRIIIENG & B 45 Embryo development ending in seed dormancy
B EIZ % Transmembrane transport

TN i Y& BX - Response to abscisci acid

M 9774 138 Response to cold stress

HEHAZEI Protein ubiquitination

TS BUR S F5 Regulation of plant-type hypersensitive response
ATPH#ARISTA T ATP catabolic process

M 3 4% 35 /B3 Response to wounding

#AEEH Protein targeting to membrane

iK1t Phosphorylation
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ATPZ5 4 ATP binding

BB 454 Zinc ion binding

DNA %54 DNA binding

FBFE R HEDNASE &7 5 R Fi& 1 Sequence-specific DNA binding transcription factor activity
HH4 4 Protein binding

% JRB F4EA Metal ion binding

W ZEMI R 4> Structural constituent of ribosome

RNA%E 4 RNA binding

HH RS 4 Nucleotide binding

25T R IR ARG YE Protein serine/threonine kinase activity

R4 4 Nucleic acid binding

FFHF R HEDNALE A Sequence-specific DNA binding

P ARG Electron carrier activity

BB 454 Tron ion binding

ML ELEA Heme binding

2 JFEEEE SRR TEYE 2-alkenal reductase activity

7 I FEREEE T Ubiquitin-protein ligase activity
BiESF 454 Calcium ion binding

1B 1454 Copper ion binding

Pt i 454 Chromatin binding
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B2 CdMBEEGTEERAEPSREWETE(A) HMEAS(B)FHFINEE(C)HERRIL miRNA SEEEH GO BN EER
Fig. 2 Result of GO function classification on target genes of differential expression miRNA related to biological process (A), cellular
component (B) and molecular function (C) in root of Iris lactea var. chinensis (Fisch.) Koidz. under Cd stress
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transcription, DNA templated ) F18 H BB R 1L ( protein
phosphorylation ) %5 2 ( 8] 2~ A ) 5 7E 4 ML 2 53+, 40
M4 ( nucleus ) | i & ( plasma membrane ) F1 4k i &
( mitochondrion) 122 R4 miRNA LR L (K
2-B) ; MAESr T HIREH , 24022 57315 miRNA #LEE[A
B AT X, 5 ATP 45445 5 miRNA #8 JE K
W HOUR R A A AL (P 2-C)

1 HE{A Ribosome

IR AW A A Biosynthesis of amino acids
i#4X Carbon metabolism

BIPIfk Spliceosome

AABERR It Oxidative phosphorylation
VERFIREREICH Starch and sucrose metabolism
RS Purine metabolism

X Ey i AR FR rh 22 7 R AN 1 miRNA B0 2 P i A T
KEGG il i s 26000 B R ILIRT 3, SR W mfE 22
S35 miRNA #EEE DR R f 22 19 38 B AR U R M 14
(ribosome) | & F& iR A= W) & h¥ ( biosynthesis of amino
acids ) FERIIHT ( carbon metabolism) ,3 /™ % & £ 1Y
225 RIK miRNA FUIERE 530 122 .88 A1 82 4~

RNAMIZ RNA transport |

WY #E(E5 %S Plant hormone signal transduction
FIEFEFAZFERAE A Amino sugar and nucleotide sugar metabolism
P95 P EE 1IN L Protein processing in endoplasmic reticulum
BENEAC T Pyrimidine metabolism

H¥) -9 JR BAF Plant-pathogen interaction

WEBEAR/WE R4 Glycolysis/gluconeogenesis [ N
HER 2 E RS E MU Glycine, serine and threonine metabolism | N
RNAF#f# RNA degradation | N
H i #ERE AR5 Glycerophospholipid metabolism | R
KRB Phenylalanine metabolism | N
TR R A 2B Arginine and proline metabolism | N

e B B2 BRI Cysteine and methionine metabolism [N

25 50 75 100 125 150
e [R]

(=]

Number of gene

3 CAdMMEEBGTIERZERERRIE miRNA SBEFM KEGG BEREESMNER
Fig. 3 Result on KEGG pathway enrichment analysis of target genes of differential expression miRNA in root of
Iris lactea var. chinensis (Fisch.) Koidz. under Cd stress

2.4 CdMMEZHTESERREPERKIE mRNA K
HIMARFRZEKXH qRT-PCR BiIFLER

2.4.1 ZJF &k miRNA R A BEX W BiEZ R X
Cd BB 2T DR & CK M Cd S 5 A~ FiH#E
KA miRNA (£245 miR165a, miR166 , miR167d - 5p .
miR168a Fl miR396f) Fl 6 4~ L1835 1Y miRNA (45
miR159a ,miR535 . miR894  miR1511 - 3p , miR5139 F
miR8155) #47 qRT-PCR F3ilE, Z5 5 WLIK 4, 45
7R CK 1 Cd SCEMIMER 11 425 5335 miRNA A9 AH
MRBEHARZEFEZESR (P<0.05); BRX 11 4
miRNA fRIAKT- 22 57 53R 3 hry 8l - A 58 4 It
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ARIRING AR AR SCEE ] [R]—2& miRNA [AEX 2k B #2255 (P<0.05) Different small letters indicate the significant difference in relative
expressions of the same miRNA among different libraries.
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Fig. 4 Comparison on relative expression of eleven differential expression miRNAs in sSRNA libraries from root of
Iris lactea var. chinensis ( Fisch.) Koidz. under Cd stress
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Fig. 5 Comparison on relative expression of target genes of seven differential expression miRNAs in sRNA libraries from root of
Iris lactea var. chinensis ( Fisch.) Koidz. under Cd stress
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