Nat-siRNA



Endogenous siRNAs Derived from a Pair
of Natural cis-Antisense Transcripts
Regulate Salt Tolerance in Arabidopsis

Omar Borsani,' Jianhua Zhu,! Paul E. Verslues,' Ramanjulu Sunkar,’ and Jian-Kang Zhu'**

"Institute for Integrative Genome Biology and Department of Botany and Plant Sciences, University of California, Riverside,
CA 92521 USA

*Contact: jian-kang.zhu@ucr.edu

DOI' 10.1016/j.cell.2005.11.035



At5962520
(SRO5)
3 — )
i -3
(P5CDH)
SRO5-P5CDH nat-siRNA 3" CCCCUGGGCUCUCCCCGGCCCUAU S
FEEEPErErrrerrr et
P5CDH 5 GGGGACCCGAGAGGGGCCGGGAUA 3’
sense probe anlisense probe
B C nt Control NaCl  Control  NaCl
S 50 |
_  ® _ S of
s < O s O s < Q ®
c c O T O = =
S 8T 2 38z23d:2¢% 9 -

SRO5-P5CDH | 20
nat-siRNA i R 2 o

miR172 [ S e S .

= LI m -
0 077 0 088 0 o o o MR172 --
Omar Borsani,1 Jlanhuaq,ﬁlu 1FﬂauILSVersIues 1 Ramanjtﬁu iungarl and Jian-Kang Zhul * Endogmm

of Natural cis-Antisense Transcripts Regulate Salt Tolerance in ArabidopsisCell 123(7), 127%A291 0




A Ler _hen1 _dcl1 _dcl2 _dci3 _dcl4 _Col
C NaCl C NaCI C NaCl C NaCl C Nacl C NaCl C NacCl

SRazz?gﬁz s 9 &S o080
senaos [ o« [ I O O
mri72 L - == N

EDEDFDEEE][‘ULE

0 044 0 084 0 0.60 0 054 0 067 0 080

B Col  sgs3 rdr2 _C24 nrdpla _rdr6 No  hyl1
C NaCl C NaCl C Nacl C NaCl C NaCl C NaCl ¢ NaCI c NaCI

nat-siRNA

-u-“‘-"

m|R172
RA o0 o0.78 0 075 0 08 0 0 0 0O 0 077 0 0.60
(B _Ler_ _hen1 _dcl1  _dcl2 _dcl3 _dcl4 _Col

C NaCl C NaCl C NaCl C NaCl C NaCl C NaCl C NacCl

pscors NN L L mm  e- --

P5CDH-3 ' - - . . .
Siigs -8 weo = BB
o — 1

D Col  sgs3 rdr2 _C24 nrpdia _rdré No _hyl1
C NaCl C NacCl ¢ Naci © NaCl C NaCl C NaCl ¢ NaCl C NaCl

P5CDH-3° .

SROS

Omar Borsani,1 Jianhua Zhu,1 H’aubﬁ:

of Natural cis-Antisense Transcripts Re



A pscpH mRNA

21m 21t 21m 21t 2int i
) I T 1 I |
l'!CCUGCGGGGﬁlfmGﬂs-Q’GGGGCCGGWGGGAUWGIGGCU-‘U&“'GU)GGUUU'GG'JCA'JGO:A’* WCUAC ""'f“'UCQC— Fy UUCCUCCAUCUAC P JGUCCACUAAIAT
4140 240 5140 28/40 140
B 24 nt nat-siRNA 21 nt nat-siRNA (3) 21 nt nat-siRNA (1)
¥ CCCCUGHS ce CUAYS' FCUCCOAUAUUUCGACCAA ﬁs‘ + WCGL\OW.\«LCCUGGCCANSGUS‘ ‘ PUTR
B ACCUGCOGGGGACCCGAGAGGGGE0GE ACACCAGAGGCUAUARAGCLGEUUY AUGCCACAGAGA ACGALUAUGEUCCOOULCEA AGGUUGGOA A ICCACUAAUA 3
J&CCGGCCWAWUGGU 5 + FAGUACGRUGUCUCUUCAGUAG FGUUCCAACCCUUGAAGGAGGUS
21 nt nat-siRNA 21 nt nat-siRNA(2) 21 nt nat-siRNA

Control  NaCl il

Control  NaCl
: 1 EL
D Ler hen1

20nt C NaCl C NaCl
nat-siRNA(2)

RA 0 019 0 023 0 012 RA 0 01 0 0

C Col0 doll  dol2 dol3  deold Col-0__sgs3
C NaCl C NaCl C NaCl C NaCl C NaCl C NaCl NaCl

nat-siRNA(2) NG

nat-siRNA (2)

siRNA1003
P —~ e~
RNA~ PO VTN ) e T 1]
RA 00120 0 O 0 O 015 0 0.08 RA 0 034 0 0
c24 prpdia - rors E 5 "P5CDH
-GGGGACCCGAGAGGGGECCGGEGAUA-3
= NEGL G Natl b Hech T

L1

5-GGGGACCCUAUAGUGUCCGGGAUA-3 MPSCOH
tRNAm CHEEERTETHTIT T
3-CCCCUGGGAUAUCACAGGCCCUAU-5 MSRO5

RA 0 034 0 0o 0 o0 T SR

F 35GFP + + - - -
35:SRO5 +

35S:P5CDH - + =
35SmSRO5 - - - - + +
35SmP5CDH = = = + +

24-nt SRO5-P5CDH nat-siRNA |
m24-nt SRO5-P5CDH nat-siRNA
21-nt P5CDH nat-siRNA

Omar Borsani,1 Jianhua Zhu,1 Paul E. Verslues,1 RBMA MmN E W w n-Kang Zhul,* Endogenous siRNAs Derived from a Pair
of Natural cis-Antisense Transcripts Regulate Salt Tolerance2n Arabjdo§sisgell 123(7), 1279-1291




O Control
W NaCl 150 mM

1y

o
1

Proline (umol g FW

0,51
04
Ler dcl1 Col def2 rdr2 sgs3 C24 rdr6 nrpdia
Col-0 sgs3
B
Control
Proline
NaCl
C
90 i
K80 | mca Qe
‘gm Onrpdia “E’m
B 60 260
250 250
< a0 O 40
%30 %30
g 20 I ézo
510
Omar Borsani,1 Jianhua Zhu,1 Paul E. versiuesiiRaranjulBunka , Tar dogenous siRNAs Derived from a Pair

of Natural cis-Antisense Transcripts Regulate Saﬂ’tdFtﬁerance\FﬁCArab|d0p$|$€@|l"&23(7) NgL79-1291



SALK_084641

SROS

:i;;i
DH

PSCDH aTi ozioze
it pbodh  sro5 Control
B c NaCI C NaCI C NaCI
PacDH m -n
SRO5 | i
WT p5cdh  sro5
C NaCl
NaCl C NaCl C NacCl
SRO5-P5CDH | !ﬁﬁn !
24-nt nat-siRNA © ]

- : Proline
tRNA ! ¥ .

RA 0 078 0

W)

(=]
L

06

I:I.: 024
Omar Borsani,1 Jianhua ZhuﬂLL

oline (umol gr Fw-1 )

0 0 0

0O Contro s 70
W 150 mM NaCl g &0 4
£ o

°
< 40

=

O
e 30

=
o 107
anjulu Sunk

W sro5

3

3 3

Fy
[=]

3
=
c
Q
(4]
‘5
=

85 8

E
L]
£
"]
£
=]
£
®
@
w

10

1,* Endogenous si

of Natural cis-Antisense Transéfibts Refifate Salt*folerance in ArabidopsitGel0128(7), 1279-1291 NaCl 75 mM

msro5
O pScdh

Pair



Control

H20,
100 uM

WT p5cdh Sro5

C 100
O Control
80 - m NaCl 100 mM
Control g
'S 60-
4 . 40-
NaCl =
100 mM : 20+
pSth srob
Control H,0, E Control H,0,
PscDH- SRO5.PSCDH
24-nt nat-siRNA
SRO5 _
miR172

Omar Borsani,1 Jianhua Zhu,1 Paul E. Verslues,1 Ramanjulu Sunkar,1 and Jian-Kang Zhul, Bndogenous siRNAs Derived from a Pair

of Natural cis-Antisense Transcripts Regulate Salt Tolerance in ArabidopsisCell 123(7), 1279-1291 76



Salt Salt stress
stress tolerance

Psc P5CDH } —> Proline 1

A

SRO5T | Ros 1 <
S

P5CDH

Salt Xonstitutive
induced

E— P5CDH mRNA ‘\
SRO5 mRNA P5CDH

mRNA
\ degradation

DCL2 % 24-nt nat-siRNA
formation and

RDR6 _ -~ { initial cleavage
SGS3 RISC
SDE4 ~ _

dsRNA and
21-nt nat-siRNA
formation

DCL1

Omar Borsani,1 Jianhua Zhu,1 Paul E. Verslues,1 RamanjgggSunkar, ang Zhul,* Endogenous siRNAs Derived from a Pair
of Natural cis-Antisense Transcripts Regulate Salt Tolerance in ArabidopsisCell 123(7), 1279-1291



	Nat-siRNA
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9

