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R PINO AT LLUIE I S BB PRMTS [ 55 12547 1 SR &R, 1F [m] 1T A5 2R P R R B vs 1k . prmit5-1R Bk %
I R RS B R E M A UK T BN 12507 2 B R s R AEPRMTS3E N, {8 2 AL AN AT 4 S- TP A 4k
BRI R L J5, T F I (Arabidopsis thaliana)fi ik il Pk 5 R AR Kk B B, (B JCik W R AR AE P b SRR A . SIS A
HHIER, PRMTS (A 5512547 2 i R B 10 S- T Al = AL 1512 5 A T NaClif S RS &Rt — H k. i 75140 7 & AS-1T
T AR R BB B 7 ), TR T T AT T 4003, - [R]IRE D AH G ATF TR 7. T BT RS FE
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2017 4£ 8 1 17 H 7 Molecular Cell %% i& & 3 i
“Nitric Oxide Regulates Protein Methylation Dur-
ing Stress Responses in Plants” 6, #ik 24
W Featured Article. % T [FI &K KA “Modulating
the Modulator: Regulation of Protein Methylation
by Nitric Oxide” % 3 ik (Frungillo and Spoel,
2017).

Je AR W T B A I 3500 TR 9T — S AL A (nitric
oxide, NO){& T il Bk A MM AL KK & 55 Wil J B2 )
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(S-NO), Mifik#F LA~ TfE(Hess et al., 2005;
Astier et al., 2011). iX— L FE#Fx N S- T Al 2L 1k
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CHMFRM, S-S S5HEY) 2 ik B
3. NOW LUl S S-E A I A B 1 P KoK BRI A2 1)
KigsE FINPR1, i+ 5 (Arabidopsis thalia-
na) %t i J5 4= G4 1) % )2 B (Tada et al., 2008).
AtMYB30 25 [ 7E HH 8 5 s 87 5] 2 1 48 M 8 T2 78 vh
RIFERBVEH, %5 [ Cys-49F1Cys-53 1 /M7 £ 11
S- Al Ak & BRI 45 5 DNAFIBE 71 (Tavares et al.,
2014). MY RS IR 7 B 8 S-TEAE IR A5 I T
Bk I Ji 4 (S-nitrosolutathione reductase, GSNOR)
f# 14 S- . = 4 Bt H K (S-nitrosoglutathione, GS-
NO) [ B& fift . $8L Fd I+ gsnor1-3 N %5 7 58 2% 4k par2
GSNO & &M K& & [ S-AH A KT+ s, R
A 14Kk RS (Feechan et al., 2005; Chen
et al., 2009). #E#kiE, L FTAPX1{Cys325% $|S-
P FAR A M 4 1 0 S BRH 015 P (Yang et al.,
2015). ABAfS T k12 P 18 H i OST1/SnRK2.6
T Ao B A PR 2 JDE R A7 A S-IE A R AL B 1, S3
WO, ATEABARZIE T 1S LI 7 TH
KAFEAE FH(Wang et al., 2015).
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Figure 1 The reactions of S-nitrosylation
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BAER . WA R 2 BB IR R, AR
FIEIR 52 B AS [ 2800 i AL g ek o oA = R
FEH R K (PRMTs) LUK 28 N i ) (Bedford and
Clarke, 2009). #8177+ HPRMTs% NIZEAFINIZE, i
PRMTS5 )& T IIE K A IR R S B iy, 25 1 4% 25 Fil
A G . SRS I PRMTS Bl [ L 58 48 4R X 3 4b 7
TP AR BRI A ™ (% B B (Deng et al.,
2010).
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KILPRMTS & A7 AES- WA I I 5 . Bl S5 1
AW E-B N RS, PRMTSE 4 E [ Al L GS-
NOE4T S- 0 AH B AU A2 4 R, A4 A SE3euE e, 40
FIFPRMTSTE IE % A HDIRZS 2 4 S- T A 214k .
A BTN AT R, PRMTSE (5512507 21 it
R (Cys-125)fF (£ S- WA 24 &4 . A Tt — D4R
H]Cys-125 S-1L Mt KAk 5 PRMTS I B8 (1 50, At 4]
P T DABR B B 58 AR Kk prmt5-1 4 75 5% (1 PRMTS::
PRMT5-FLAG #IPRMT5::PRMT5C"%5-FLAG £ %748
BRI MR, R BB S- T A 3 AL (1 PRMT5C"25.
FLAG 2 H = B4 R [£25%, 1X 5 4k A= b s 56
(DAN-NAT assay)4h R —2, WEPHPRMT5 H 55125
172 Bt SRR AE AR SRR P &R ] LA -0 fiF A Ak s 4
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VA A IR G AR B L B AL g v MR 1 7 T B
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GSNOFINaCI4b ¥ FPRMTSE & FIFR R, Rk
e 1) 40 f e r . PEAEAL SRS, AT TR ILGSNO
35 M N PRMTS 5 2 25 1 B R e #S g v 12, T £
PRMT5"®S.FLAGH I R B BLIX — Bl % . SLHRAEH,
PRMTS5 [ 25 12507 2 it 202 1) S- LA F= A A2 4 X
NOWFTPRMT5 % [ H BL L # gy P B H24E R .

W FULE RAR Y, He DR R AL R AZ AR prmt5- 147 1E

PEE R B AT, [ E AR IE T I A UK
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5 B R S A R prmt5- 148 IEHRS TR B FErg . it
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ABAE U, 5 98 A5 4k prmt5-13R BLA AL . [F) FE,
PRMTS5C 258 3 DRl e bk 1 B 73 1k &2 7E NaCIAL 7
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- ok R 1) S- 0 Al FE AL AB M T AR AR M b R A
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iPRMT5 2 (A I £
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FrHi14 KDaZi 45 (AR (1S 26 i 5 1 o, i i%Ar B4
e prmt5-1578 (R rp JLPASIAE] . PRMTSC'295 5 5t
DR R T LA 20 W 2% B A 4 1015 5, (R IR e 7
(1115 5 A A NaCliF &, iE ]PRMT5 11 45 12547
2 R 1) S-3I1 il 2 Ak 45 1 7E NaC i T HORS & IR
R WAL HEA W AEH . Pre-mRNA At1G18-
16017k M 45 F 1 % 1], PRMT5S'%°S 5 prmt5-13£ K]
Beps A SR Ak B AR A R 8, RI/ENaCIAb R 2
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DAL B TP NOZK P T 2 AR AF 95 41 FINaCl kb 3
HP A R RS FE, R ILPRMTS 1 S-0 il 540 K ST 42 5,
I £ gsnor1-333 48 4 PRMT5 () S- 3V it 3 4k /K °F-
Tt (A B A AT 0 ) 58 4%t gsnor1-3 B A5 i 1)
anti-SYM1115 5o LA EZTR UL, NOSHE 2 X F —
FA AR A8 1 5 0L T i S h e A 5% . B — b st R
B, GSNOAL B TG ffi PRMT5C 255 4 5t [R] e bk 3575
R INaCIFIABATL I, H R I A 5 prmts- 15k A B
P 2 AR R — B 17 £E B A2 B DL S PRMTS 4% 5 A
PR, GSNOA#E ] DL 55 4H & X NaCIF1 ABA 1) Hit
P LR BIPRMTSEE [ 285 12507 > Jht 2 B2 1 I fiF 5
WA X T PRMTS R 5 DhRg H A e EEEA .
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Figure 2 The working model of protein S-nitrosylation co-
ordinating with protein methylation during stress in plants (Hu
etal., 2017)
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The Molecular Mechanism of Nitric Oxide-mediated S-nitrosylation
Coordinating with Protein Methylation During Abiotic
Stress Responses

Yu Wang, Yikun He'
College of Life Sciences, Capital Normal University, Beijing 100048, China

Abstract Nitric oxide, as a small active particle, is involved in many physiological activities of animals and plants. In
protein posttranslational modifications, NO is mainly in the form of (NO)-based S-nitrosylation. Methylation, as another
protein transcription modification, also has an important role in DNA damage and mRNA translation. Although these two
areas have many published articles in recent years, there are few reports of the interaction between the two approaches.
Recently, Chinese scientists have found that NO can positively regulate the activity of PRMT5, an enzyme that catalyzes
Arg symmetric demethylation, through S-nitrosylation at Cys-125. The Arabidopsis prmt5-1 mutant shows severe deve-
lopmental defects and hypersensitivity in stress responses. A PRMT5¢'%S transgene with non-nitrosylatable mutation at
Cys-125 in a prmt5-1 background shows recovered developmental defects but not the stress responses. Furthermore,
S-nitrosylation at Cys-125 of PRMT5 was found involved in regulating Arg symmetric demethylation induced by NaCl. The
study led to a new direction of protein S-nitrosylation and protein methylation modification, which opened up new research
fields and set a new example for research in this field.
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