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Abstract: [Objective ] Stress is one of the main factors affecting growth, development and formation of biological
production and quality of plant. As non-coding genes, miRNAs play important roles in regulating plant growth and the
processes of stress resistance. To reveal the function of miR397 and miR1432 in bamboo and provide a basis for molecular
design of bamboo resilience breeding in future, the structural features of miR397 and miR1432 precursor sequences from
Phyllostachys edulis were analyzed, the tissue-specific expression analysis as well as the expression changes of miR397 and

miR1432 under abiotic stresses of drought, temperature, light, NaCl and hormone treatment were carried out. [Method ]
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The precursor sequences of miR397 and miR1432 of P. edulis were isolated using stem-oop primer method and RT-PCR
technology, online platform Web LOGO was used for the conservation analysis of mature miRNA. MEGA 6. 0 software was
used for the construction of phylogenetic tree with miRNA precursor sequences. The secondary structure of the two
precursors was predicted with the online platform RNAfold WebServer. The sequences of 1500 bp upstream of the
precursor of phe-miR397 and phe-miR1432 were direct-downloaded respectively from BambooGDB and acting elements
analysis was performed using online platform Plant CARE. Real-time quantitative PCR method was used for the tissue—
specific expression analysis of phe-miR397 and phe-miR1432 in bamboo roots, stems, leaves and sheaths, and the
expression changes in bamboo leaf after 2 h treatments of darkness, high light intensity (1 500 wmolem *s™'), high
temperature (42 °C) , low temperature (4 °C), NaCl (250 mmol*L '), GA, solution (100 pmol*L ') and ABA
solution (100 pmol*L ") respectively. [Result 1The isolated precursor sequences of phe-miR397 and phe-miR1432 were
all 88 bp, containing 21 bp mature sequences correspondingly. The precursors of phe-miR397 and phe-miR1432 could fold
into stable stem-oop structure, and the mature sequences were generated at 5 end of the arm in the stem-oop structure
respectively. Overall, the nucleotide conservative in mature sequence of miR1432 family was higher than that of miR397
family. Both are containing the essential elements of promoter, such as TATA-box and CAAT-box, in the regulatory region
of the upstream precursors of phe-miR397 and phe-miR1432. At the same time, many stress (light, drought, temperature,
etc. ) related response elements and hormone-responsive elements were found, indicating phe-miR397 and phe-miR1432
may be regulated by stress and hormone. Both phe-miR397 and phe-miR1432 expressed in leaf sheath with the highest
level, while the lowest in young stem for phe-miR397 and in leaf for phe-miR1432. The expression of phe-miR397 and
phe-miR1432 in leaf were all down—regulated after 2 h with the treatments of high light intensity, darkness, 42 °C, 4 °C
and NaCl. The expression of phe-miR397 was down-regulated under drought treatment as well as ABA, while that of phe—
miR1432 was up-regulated. The expression of phe-miR397 was up-regulated and phe-miR1432 was down-regulated for GA,
treatment. [Conclusion] As two conservative miRNAs in bamboo, the expression of phe-miR397 and phe-miR1432 were
either up—or down-regulated under the stress treatments of light, temperature, drought and NaCl, as well as ABA and GA,
treatments, indicating that they might play important regulatory roles in respond to abiotic stress resilience in bamboo,
which were also associated with the regulation of endogenous hormones.
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BE) 2% 38 25 N, IF 2% (Brassica juncea) miR395_2
ffy 23k E M, miR390_1 1 miR172_2 ) &5 ¥ F M
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et al., 2005) < 1E [a] 5|4 (forward primer) Iz [ i T
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(http:  // weblogo. berkeley. edu/logo. cgi) 7 I
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K%t (Kayal et al., 2006) « AbHE 520 BB 3
7 -80 C#Hl.
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AL RS B AE B RNA R 30036 8 5% 51 ) A ik
miRNA 55 cDNA, 1E 2 84, 347 qRT-PCR, Jf
] U6 snRNA & § & (Ding et al, 2011) . % H]
Roche 23 &) [f] LightCycle 480 SYBR Green I Master &,
Flé, PCR [NAK £ A :Mix 5 wL,cDNA 0.4 pL, i

514 0.2 pL, K FGE A 514 0.2 pl, K #h 2 5
10 pLe RN FFE K95 €€, 10 min; 95 C 10 s; 62
C10 s, 3L 50 NMEIR. N A Analytikjena 23 7] [
q-Tower % b HE 47, H & 3 &, & N 45 W5 W H
2788 VR AT 23 Ht (Livak et al., 2001) .

%1 miRNAs g qRT-PCR 3|4

Tab. 1 List of qRT-PCR primer sequences used for miRNAs
E S 519 ¥ 41
Name Primer Sequence (5°—3")
RT primer CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCATCAACG
miR397
Forward primer ACGGGCGATCATTGAGTGCAG
RT primer CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTGTCGGTG
miR1432

Forward primer
Universal reverse primer
Forward primer

U6

Reverse primer

ACGGGCGATTCAGGAGAGATG

CTCAACTGGTGTCGTGGAGTC

GGACATCCGATAAAATTGGAACGATACAG

AATTTGGACCATTTCTCGATTTATGCGTGT

2 RS0

2.1 miRNA 5[ 5 &) 55
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Jie HL VKA I &5 2 O T AR S g1 B e
BJTE 450 bp e 1 S5ty 5 WM S BT
miR397 Fl miR1432 (157 & 5 41 1) H 1 F Be R/ —
B W AR I T G P AR 70 bp A A
1 4557, 50 miR397 & miR1432 ZEFF ik J 4
KA A RN — B WP 25 IR W AR 8 Ry
SRS 3G ) 53 93] g 443 bp H1 439 bp, 73 i 41
4 miR397 Fl miR1432 Fi4AF 51, %% 88 bp; 3
FE AN S Ve 22 R 5 W 14 77 W) 43 i) 4 65 bp Fll 66
bp, HL23 548 2 H e #4 miRNA 541, )4 21 bp.

A 368 A T A g A R TR TR R B, B AT
miR397 I miR1432 [{ [ 44 )3 41 3 & T A € 11 22
B2 R IS 5 % A | B e o R [T NS o A RIS T
FCE 1), e AT 3Ll 5 A 4 miR397 Al
miR1432 (¥ {44 A7 A& ZE L% 45 0 » L 44 73 0 i 44
5 phe-MIR397 Fl phe-MIRI1432, i ¥ miRNA 43 Il fiy
% 4 phe-miR397 Fl phe-miR1432,

2.2 miRNA K55

X BT A ) miR397 Fl miR1432 % 30 5 %71 B
FEAR ST IR 20 # 45 AR 915 2 A miRNA FKE Y B #)
R ST P S H miR 1432 5% 16 1) B 55 1 <% 1tk % 4k
F miR397 FKjk. miR397 ZK ik £ B4 % 6,8, 10,
11,12,13,19 J 21 A7 b (66 J5E £ <7 Pk 852 3 2, phe—

miR397 1 i # J¥ %] (5 UCAUUGAGUGCAGCG
UUGAUG3") 5 HAth 1 it K4 miR397 5K Ji% f A
KBB4 e A A e — 2 (& 2) 5 i sk @ 21 kR 1)
miR1432 5 B 55 AT 6 A, FEps AL O) o M 38 1K 8
s UHAEEE 3,4,5,6,7, 11,15 119 {7 {0 5% & 7
AN ) 5305 1l O 18] B & AH [R] 165 117 phe-miR1432 1] B,
¥ %) (5 UUCAGGAAGUAGCUCGUAGGA3") s
TEES 4,5,6,7, 11,15 K1 19 47 3 I th 58 ey 1 B ik
fEsErE (B 1) o b2 9, miR397 f1 miR1432 P
AN G 18 G A B R ) TR 2 A O R v LR AR R
SR

Ho g B T AR T 9 R G A ) g5 R, ok
L I A 4 R0 X~ I L4 1¥) MIR397 55 1 AN [ it
PR ZH MR R 2 A KI5 3 S A
PR PR A — B0 4 R 0 A7 B 4, o ok B A
wi-MIR397a K1 FK F} 2 (Salvia sclarea) [f) ssl-MIR397
RRBIR MR K 9> LA — ANy 30, B A
KB WA MR Y B B (Populus trichocarpa) )
pte-MIR397 Kl ¥ T A M) K K () zma-MIR397a %
KEH —NH2 Ko m—Ahnx (K3
A) s JAh ok A BT R A — W) Bl i MIR397 K
JGEAN 5] B 1% 4 2R 28 B AN [R] 1) 43 325 2R B AE ) miRNA
IR BN A  E AN E A = X

H 1 ¢ miRBase 21 1 [{) miR1432 [ | 1& 7 %1
A6 %, HERBE KN, BE D LB HL B
) phe-MIR1432 . 5 /K 5 1t] osa-MIR1432 % 2 %
X BT 20 3G H B ki 5 # b KRR
(& 3B) .
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Fig.2 Conserved nucleotide sequence

analysis of miR397 and miR1432

Xt BT phe-miR397 Fl phe-miR1432 {4 I 7 M
BEXAER T g REW, —H¥ER B 13
AAE ) TC 4 W TATA-box, CAAT-box; [A] i 47 7 1l
Z W5 O VT 5 ViR FEAE) s Al 5w v e 14, 55 4k
I A5 8 I Y T A RS e N TR A (R
2) o XERAE phe-miR397 F phe-miR1432 7] fit 5%

B — 30 5% ol iU T, R A S R I 5 A T
FlEE TN
2.3 miRNA HAEFHEREDH

SE) 52 & PCR 45 4 2 B : phe-miR397 Fl phe-
miR1432 7E BATHE 25 Ry p AR AT ik, (H 2 %
BERAAAE— W ZESR, 7E2E R phe-miR397

Hl phe-miR1432 (1) 30k & 5 AR A0 L, 7 e 30k
BB 5K (P <0.01) ; B4R phe-miR397 Fl phe-
miR 1432 35 77 it 3 v 26 3k 35 5 g ey » {0 3R08 F i I
K IR B 47 » phe-miR397 Hi 3L 7F 4 25 1, phe-miR1432
W) BLAE o (] 4) .

2.4 BHiBEHT miRNA RESH

5 A B S 285 9806 (1 500 wmolem s ™) #1I
PR AL PR S phe-miR397 Fl phe-miR1432 F A Xf £ 1A
HIYRI - BN T W, 2 5 I B K
(P <0.01), o B 4b B LK 35 % 4b B2 X phe-
miR397 )3 1A 5 W 51K, b B 5 36 3R 04 £ 40 0 )
B 57 % ; 17 S IS AN 9O A B 6 phe-miR 1432 ik (K]
FHN ) LB W s, JCH R OGS T H R IE R ALY
X HE ) 30% (& SA) »

2 (42 C) FRIE (4 °C) &b 225, phe-
miR397 Fl phe-miR1432 ] & LA ﬁﬁf@ﬁ@'b‘iﬁi,
25 BRI R K (P <0.01) , Hvh il
J5i phe-miR397 FlI phe-miR1432 £ ik & T IS%EiF}}EZB(
1%, 43 590 K %5 B (H) 70% A1 58 % ; TG U Ak B S
() 22 1A 35 52 B3O BE I W) > phe-miR397 FI phe—
miR 1432 [ & 1K &t 4 3 R % B 8% 1 13% (1A
5B) o

4 F R4 S phe-miR397 I phe-miR1432 [ £
ik I R A L, phe-miR397 [ 361k T ik b 1R
f¥] 89% , T phe-miR1432 17 % 3% #1 b i 4 xh 14 1
1.89 f%, % F ¥k 28 W % /K7 (P <0.01) ; NaCl
A # 5 phe-miR397 FI phe-miR1432 [f) %L I —
EREFE MR, 2 5 A8 A B K (P <
0.01) , It phe-miR1432 [ 323k F ¥ 56 4 B 2, 1€
TR 61% (K 5C) »

GA, Il ABA QbPH S, 5 %5 HEAH LL phe—miR397 gl
phe-miR1432 ) 1A ¥ B IL AR [ 1915 I, H H phe-
miR397 7& GA, 4 # J5 W W bl (4 x5 B 1.7
£5) > phe-miR1432 W] 5 i (£9 4 X HE (1) 56% ) » % 5=
Bk B0 B KT (P <0.01) (86 A); ABA b3
J& phe-miR397 N i, 2 5 ik B B #E KF (P <
0.01) , phe-miR1432 Liff, H2= R R B2 (K 6B) .

3 i

BB i AR A A A5 ANATTR R AR 0 B A5 A
(/RS EE R R IR H RN S S R S R S 1
BT S AP AT AT — o WEIT R W], M W) R 2
T0IE Py LTI A I N AR R T miRNA G i i
PRI 1 3R 08 oK 2 5 R4 10 55 1) P 4% (Sunkar er
al., 2004 ; Khraiwesh et al., 2012) , HF %2 miRNA fJ



68

7 = S

51 %

pE—

0.1

i‘— W Vitis vinifera (vvi-MIR397a) \

B2 Salvia sclarea (ssl-MIR397)
68 i Solanum lycopersicum (sly-MIR397)
ML Nicotiana tabacum (nta-MIR397)

FH¥8 Citrus sinensis (csi-MIR397)

KB Glycine max (gma-MIR397h)
KE Glycine max (gma-MIR397a)
E EJM Populus trichocarpa (pte-MIR397H)

FRHM Populus trichocarpa (pie-MIR397a)

SER Malus domestica (mdm-MIR397h)

93 3R Malus domestica (mdm-MIR397a)
———————— EFEE Medicago truncatula (mir-MIR397)
FRIMIIE Brassica napus (hna-MIR397h)
WRIIME Brassica napus (hna-MIR397a)

WIS HF Arabidopsis thaliana (ath-MIR397h)
51 LB I Arabidopsis thaliana (ath-MIR397a)

94 | /NFE Triticum aestivam (tae-MIR397) \
ﬁ,:‘— KFE Hordeum vulgare (hvu-MIR397a)
27

RN Brachypodium distachyon (bdi-MIR397a)
FK Zea mays (zma-MIR397h)
_6("— 8 Sorghum bicolor (shi-MIR397)
IKFE Orvza sativa (osa-MIR397h)
KFE Hordeum vulgare (hvu-MIR397b) >
ZFUSEHIREE Brachypodium distachyon (bdi-MIR397h)

T HLH

Dicotyledons

35

N

LRyt

Monocotyledons

82| “———— B4 Phyllostachys edulis (phe-MIR397)
7KF8 Oryza sativa (osa-MIR397a)

BRI Populus trichocarpa (pte-MIR397¢)
Tk Zea mays (zma-MIR397a) /

e LXK Zea mays (zma-MIR1432)
94 H B Saccharum sp. (ssp-MIR1432)

HE Sorghum bicolor (shi-MIR1432)

57

TR Brachypodium distachyon (bdi-MIR1432)

——— HABIFF Arabidopsis thaliana (ala-MIR1432)

HKEE Oryza sativa (osa-MIR1432)

0.1

EAT Phyllostachys edulis (phe-MIR1432)

B3 AR A0 R )R g A
Fig.3 Phylogenetic tree based on the sequence of precursors
A:MIR397 Z4 AL ; B: MIRI432 224834k
A Phylogenetic tree of MIR397; B: Phylogenetic tree of MIRI432

&2 MIRNA §i{k L if 8 81 F XA BE T4

Tab. 2 Cis-elements in promoter region of miRNA

miRNA % Fx
miRNA name

JA B A IR N B TG A IV 2 PR I

Responsive elements in promoter region

Responsive environmental factors

phe-miR397

phe-miR1432

ACE, GBox, G-box, GA-motif, GAG-motif, CATT-motif, I-box, TCT-motif J% Light

HSE
ABRE
MBS
ARE

W% Temperature

% % Hormones

+ 5 Drought

K% S Anaerobic induction

Box4, Box I, G-box, GTI-motif, Spl, TCT-motif, chs-CMA2a ) Light

HSE, LTR

W Temperature

GARE-motif, TGA-motif % % Hormones

MBS
ARE

T 5 Drought
K415 S Anaerobic induction
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