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Progress of Research in Functions of PPR Proteins in
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Abstract: Rice is one of the most important grain crops in China. The safe production of rice paddy
increasingly relies on basic research in molecular biological function. The large number of PPR ( Pentatricopeptide
repeat ) proteins is one of the relatively large protein families in rice. Studies have shown that PPR proteins are
encoded by nuclear genes and is involved in the RNA processing of organelle precursor, such as RNA translation
initiation, RNA stability, RNA splicing, RNA editing, regulating chloroplast and mitochondria development
in rice, and then influence the growth and development of pollen, embryo, endosperm, leaf and other tissues.
Inhibition of the expression of PPR proteins would seriously hinder the normal growth and development of rice. A
review of rice PPR protein structure, classification, localization, RNA target sites, action mode and its influence
on rice growth and development reported in recent years is provided. The functions of PPR proteins that have been
reported in rice are summarized, and prospects for possible research directions like the innovation application of
PPR proteins on rice germplasm resources in the future are discussed.
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TF#) PPRs XFAH ¢ PPR AU E4T T 960 0F, JFHF & T
1 s i A EE R PPR 25 (A O B Ak 41 2 7 vk
FFHCFP 535 b T 5 &b PPR ARG i 378
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5 G FES RNA TP, DABHWZ RSN B VIR, O
RNA FE RPEREAR . H ATz S H6E 78 B oK M
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T TEM O RGBS UE ] PPRS #5Hil Zhn
1K nad4 W5 3 BT BT HE 0T K R ek A F IR,
R E EREE,
3.2.3 PR ESIA PPR EH5 RNA 531K
ERKEXBEHEMmM /KA OsNPPR1 F1 OsNPPR2 J&
JEDITEANAEAZ Y P LS % PPR &R, 345 A A
AVE LT, #8255 RNA 85425 2. OsNPPRI ¥§
5456 CUCAC B5F 2 m— R IR 5 42,
L S 2 SRR SR SER , OsNPPRI FER %€
AR TR R AR KR B [ ; OSNPPR2 2 5 2 hi
K nadl WET 1 BIRE, —E#0 TLh AR IE
H IR, OsNPPR2 R 588 AR iR eI A4 3
R, B 7 JC¥E IE W 8 &, OsNPPR1 Fll OsNPPR2 %
P TCHEA T D R , B4R L0 BB B FL 2 A, Al bk
KGNS X P R AILE OsNPPR2 58728 R i R BT
%3[45-4610
3.3 PPRZEHRS RNA RIERAEKBEKES
BRI AE AR R W] PPR R HREMES5 RNA Ji
WA A LR 5~20 M AZ AT BRI TS AL S
5 i o W B A A R S E B T EACZE RN P 471 1) 2 5
JE I T A

331 MHBZEEMEBPPRE B 5 RNA 4 8 X¢
IKBERKEABERENM /K OsPPR16, OsATP4 .

DUAI J& M 2 & % {7 7 2 5 RNA % 48 1) PPR £
1. ospprl6 J& Huang %&"° F| JI] 3 PR 4 %8 4 A b
DYW . Z Ji% PPR %X OsPPRI16 47 5 152 3R A5 1)
GRAFNAK, ospprl6 FIAN i ZHLH A4k, 2 )5 KR
iE ‘¥, OsPPR16 17 fifi i /& rpoB RNA 5 545 {i i3
PRI IR C-U M4 DI RE, TR 25 19 RNA R4
il WV 5 RpoB & M2 {4 & & FE Y AE K BT Jit iy
OsPPRI16 3K 1) bR 3 2L RpoB R Bk /b, /K
2R 2R G BRI SRR 2 B 3240 . 7KAS OsATP4 J&
-3 E 7 O A SMR 5 #9504 PPR 2K 11, B AT
SEMA rpll 6-rpl14 2 J %% sk AR LR R iR, 735k
WK OsATP4 2 5 144K rps8-182 17 15 RNA %
5, osap4 RO E B G YRR RREAR, IR
CUREARERG MR R AL, R o BEEON D |
55 /N R 2 Cui 251 ZE K S Dular 5 Rl
b T DUAL L i F it — 4~ DYW WF 2
(%) PPR 2K [, dual SRR T R LR
A, DUAL & 5 5 0 241K rps8-182 . rpoB-545 Fil
rpoB-560 37 x5 () 4 i, EWS 5 RNA 4 B4 By H 1
WSP1 HAE, I T WSP1 figfig 455 DUAL fIFa E
M, 2 5K R4 AL 7 . Du % SiEW] DUAT &

S5 R KRS i ) RNA R A B A5 A
A5 1Y RNA B4 il AHOCIE R 1 =ik, H BB 5 5%
SR AA T OsSIGT HAE, #8578 T PPR-SIG #iH
o7 G FE V15 LR R BE PR ik LA KL R % B 1)
B o

332 ZRIKENMA PPR EH LS RNA HiEXTk
BEKEZEWNEmW KFEhEMEPELSS
RNA % # 1) PPR % 14 OsSMK1'?"' MPR25"*")
PPS1°' OGR1"*' OsEMP5 ' PPR756'*’,
OsSMK1 ,MPR25 F1 PPR756 J&F E V2% PPR &
F, 7K F OsSMKI J2& oK SMK1 il e [ 5 55 1A
Wi 5L A 1 E 25 A4 3  PPR 3 1 K ik PR I RE e
TRSF, RBAE XF LRI AR nad7 17 1 RNA Zr it Difig, /K
R B LA, 5 AR T8 45, IR FL S A, IR TC
SrAk, W K R AK . Toda 251" 38 i 5 1R T4 A 345
MPR25 FEPR BRI GEAEN, mpr25 KBA Y iR
LR A R BRAG, R KA, A K B S 55 13
AU, HAR MPR25 & D RS bR (H R AR AR S AR
RIS I SR A RN L R A i B A R TR, S5t A% AR
b S 56 45 B 22 B MPR25 & 5 4 RiAA nad5-1580 17
M4 RNA gl , BARZORRIT AR G 1 AR
HZ BN AH mpr25 5878 A Hh A2 B AR AL I R 3
A%, Zhang 25" FI T RNA T4 I G
RAAG PPR756 B& R 5 AS A, 58 A48 (¥ W1 g 7 1
Z R IER , I N, i BT, AR KRR B
LB A AR RO i B4 SRR AR, i SRR K R R
5 AR S R R B A I B g S £
R, AR S B Bk AR R A K AR A, i —
AR 5% PPR756 /E HALEE, & B PPR756 52 T 2%
iR atp6-368 . comC-236 Kl nad7-83 3 i s RNA
i, T ELiE 5 EMSA F1 RIP 5256 1iE B PPR756 fig
B AERINFR N 5 LARAK ap6 . cemC T nad7 i 3¢
AR S G, TR SR AR VIR A 2 A W 2% iE
I V& 2 K F A2 K % & . PPS1,OGR1, OSEMPS5 J&
T DYW . 25 PPR % 1, PPS1 & £k K7 1K nad3 4%
A7 A5 RNA G35 FIF 062514, pps 1 5878 IR 8 354
KM BE KNS, Bk, KB IRE MBI R E %
52, K Sk ARy i K R BEAR, RS AR AR A L4550
AR, FRE, P8R K R 4B KR & 7 19 OGR1
% 5 RNA 4 8 538 £, 4045 nad4-C401,C416.
C433 3 i 5, nad2-C167 ., C1457 2 A Gl
M, cox3-C572 Yt or 1o ogril-1 5828 R 55 it
B, R SGE, 43 BEN D K A R A
Bk Y OsEMPS &K EMPS (i E RIREE A,
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A AVEHBLHIARRL, # 2 5 B4R K RNA g 48,
OsEmp35 ] RNA THL 5 R J5 AUk & H R A n ke
%, JE AP Bl b R RS o &, gl i AR K g,
W2 JE BRI IE R A K
333 MEEMENERNEMLHWPPRERS
RNA REXKBERKEZERNZI  /KFF OsPGL1 .
PPR34 JZ4Tfii RNA % D) HE Y - SR (AR 2R (4 3L
SEA PPR 2 [, Xiao %57 1] FH 5L A 2 B R 3175
Ospgll 5E75 4K, Ospgll R i iR gk, 4t R
T BRAR, R T A T M A A R > HOR O
A ik 375 S e A O % ) I A 5 F T 25 0 B IR
(HRFE M 2RI AR ZE #2838t 7 A B A AR B S 50
B OsPGL1 J& T DYW W25 PPR 25 [, il H [ &
[ PPR 3L ¥ BB A% T 42 U0 46 5 1 2R A ndhD % 53
A S ndhD-C878 {37 1, 1) RNA it 4, 1 75 7K Fef i
SR KB M AER. A& OsPGLI Hi 4k
o BEFE SR AN 20 % B LR R AR comFe B5E A4
XF cemFe-543 3 5 3t 4T RNA 245, (H 45 55 1 )5 1Y
GBEIR T AN I WA K s I AT R 2 Ospgll %
A A H LR R P 5 R RN I I i A2 45 ) T () 2 25 1%
A REBER R [ AR SRR TR 4
) PPR 2 1 PPR34 . 2 55 T cemFc ) RNA 4
AR, X ppr34 AR ARSI 25 R KW cemFe-301 .
cemFe-2087 Fl cemFe-543 257 5, 2 B 400 % I 5 I
%, SRR TR 71 & AR, bk 5 AR i RN P A
FHRRAR, Fe AR ppr34 SRR K& 5%
b5 885 R B4R 5, T PPR34 J217 1 RNA %
IR P L % % PPR 2K 41, H AT P V% % PPR
HE S5 RNA R aE xR o
3.4 ZKAMKENAH PPR EASKBHAMREER

BREMERE

H iy 7K FF 40 B i P A & (CMS, cytoplasmic
male sterility ) S HPR & AL il A SCAIF 7% HOAS 21 22 0F
J&& AL A K e 4% 28 il Fh b 2 2835 38 1 A3
2 PPR & R 9l 2 38 g 40 e 5 2 Pk AS 1 K 52
R, FEMHIAE R B8R (A TE B b & 45 8 24
YO KRR AR R 7 ( HL-CMS, Honglian-
cytoplasmic male sterility ) (%) & PEVK & 43+ HLHLAF
FEAXTRA , HANE MR 5 50 i Sobn 1A g A 7 5k
P2 atp6-orfH79 M5, P BN % B ORF79 78/
7R AR, orf79 BRI LA 40 K B A
RES i MEVETC TR . Wang 221 78 RT3 5,
AbSEE 1A = AR IR E A5, Kb Rf1a F1
Rf1b ] 2 AT PEK 2 3L IR, — 38 #0027 o 1 £k

K 1 %) PPR 5 1, RF1A 1 RF1B £ F AL i) A [,
43 )2 3 A R N DI D) FSUIR S 7 B-atp6/orf79
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(7 A AR HA B . Hu %7 F1 Huang %7
A3 TR Y RS R Rf6 REfs 5 HAER 25 A ek
atp6-orfH79 RNA 11|, 1548 k3 1E 7 & & K
FH YRS FER it — A2k (7Y PPR B,
ZEAANEEY ap6-orfH79 4545, i 5 H HAE
B & & H &R 19 8 % ( GRP162 ) il i —Bf RNA
WU T 255 555 1 atp6-orfH79 3% A% Aig i L
55 1169 1A% 1 2 1 V)1 R BELAG 25 25 11 9 B 1 AR
K E Y. RI6 it — SRR 2 £ 1Y) PPR
AL, ELR AT RS 5 OB 6 (OsHXK6 ) H.
VAR 2F S8 240 JE 5 A 2 AS 78 AH O I 5% SR AR atp6-
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