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Abstract

PPR (pentatricopeptide repeat) protein family is one of the largest protein families, which is
mainly located in mitochondria and chloroplasts of terrestrial plants. Studies have shown that PPR
proteins play a vital role in plant growth and development. In this paper, the structural characte-
ristics and distribution of PPR proteins are briefly introduced and the functions of PPR proteins
are elaborated in detail. As a sequence-specific RNA binding protein, PPR proteins are involved in
the post-transcriptional processing (editing, processing, splicing, etc.) of plant organelle mRNA,
and affect plant growth and development, cytoplasmic male sterility recovery and embryonic de-
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velopment. The purpose of this paper is to clarify the role of PPR protein in plant growth and de-
velopment, and to provide research ideas and scientific basis for exploring the molecular me-
chanism of PPR protein in plant growth and development.
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1. 3]

PPR (pentatricopeptide repeat)) iz fA7E T FAX A H, 2 ROE=MEIRELZSWIEMED .
B S OISR IR, EU R I AL 450 2R [L], T FLA YA B b
WA AR 20 S [2] [3]. KRERIBET K& N SinfE 5 e AL TR 73 Hr W] PPR 8 13 3 2 5E A T Sk i Al
4k, 25 mRNA #55% K G I TSN, iR s = mr . foe. PHE. i
BE[4] [5]. BFAFATE R BLX AN E E KR, XY PPR & E A Ay 1 DIRedEAT 1) 2 W 5[6].
E PR T 20 B 2 PR S 5 3 S JE I TSR BN S 4%, (/30T PPR 25 A T RERF FAAFAE— MM K
Z A PPR B EH AW DR A HZ SHEMESEAK R E W7 FHIRAE R, FIZEa X ELEY R
MR N KR —[T7].

PPR & A XIS REBGR T E N 1R A AN 45 A5 2 #0 RNA 8 HIRE F1[8] [9]. ML M kA,
PPR & H D RESR e RAS R R A 3 BERIAE DL R =N 5= (1) 2RI B SR T3 =0 R Zh BE Bk % 5
(2) HWEKREZM: (3) H B F AT (cytoplasmic male sterility, CMS)Ek IR iGE5E[8]. It4h,
PPR & [ 1045 4 Th R i 0, 5 A 470 305 5 I 0 o 42 25

2. PPR EREHMFERH 55
2.1. PPR B EH4SE

PPR S MRS MRHME R S A Z MR IXEE T, JF HiZg5 Wi 2 5 R 2 LR IR o- 12581 T2 A7
FEMI[10]. BOERFFiRM, (BRI, PPR LR F—ILEH 3 Mlk/y: —Fiy P &7 (motif), i 35
MNEEEIR; FAh—Fh S £ (PPR-like small motif), 4w 31 MNEIENE; A —F N L 57 (PPR like long
motif), #ihd 35~36 MIERZ[11]. Bk, HRAEEEHFAEMRARE, PPR & H KR 75 AW EKIE,
B P SR PLS MR, ARYE EAT1H C AR~ &5 I AN H, PLS WS 8 i )T i — 25 %14y
RNPUAE %, B PLS. E. E+MI DYW W%, X PYANIEREER (ARSI IT-5 RNA il 2 U H 5%

B4 PPR EREHT T AR, 1EX] PPR G544 70284 1 S v iEIRI 7y« Lurin £$(2004) [12]. Cheng %5
(2016) [13]LA K Wang %5(2020) [1414kH# a-BTE 1) 2= 525t PPR 2477 #E47 B8 1 2 L (a4 1). P &P HR H5 56
—ANMEFEAE /N PL 55 P2; i L ARG SE /MEREMIZER N LL 5 L2, [FFE, SEFBSANT
WL S1 AT 32 NEIERRA LI S2 JEFF; b4k, Cheng 25(2016) [13]#id 44 1 —Fl SS /5, XA
[ A74E 5 S1 A PL B F EERFH; AR, Cheng £5(2016) [131%f C #ift] Ev E+. DYW /7t H it
17758, R TASHI B 34 N EERA RN By ——EL 1 E2. Ak, PLS WEEH/ HLLT 6 4

][l
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Figure 1. Classification and motif structure of PPR proteins

1. PPR EEM DL R HEFEN

22.PPREBS T

B RS B R, X PPR EEAZKIEA 7 HIRARINIR . WEER 5 0 WT f I &, K240 PPR
HALAEGTFHENEME 2R WM S, PPR JEFEGAET A E&ZED T, H
JUFAAFAE T R AE R G A A S R AL [15] . BbAh, ZBERE Y TR E R, ks F[12]18
FKFE[15] 80 & & R [16]H /7 1E PPR R AR K. WEFRIL, FRILF T PNML 5 GRP23 & [ (i fE
YHARAZ LASL, 25K 2% PPR 8 1 3 B AL AE I SR AR B S8 AL IE LRI, 184 — 2% PPRR £ /2 44k
AR IIRGE L, WK PPR2263 46[10]. Ak, BIUFTTT PNML X KR PPR & [ BRI E A T ZRifk,
WAL T A% 17].

3. PPR EBXEYEFIHEE

IEFRAIFT TR, PPR 8 AR AR B RS 06 SOV B M . AR PR 1% RNA
ZiEA, HEZRAMMIE RNA FIFCRJE I T (R RNA G, e K S i K 5 =71 (1 Bt
MFEE)RKIEEM . PPR A DIRES MG 2 SBUEME R KB R, HEMREIL. T ORE R4 PPR &
FZ 5 SR RIZCRR RNA I T 4ARREENEAS 7 VR LK PPR 2 (6 5% 3 8 A 4 B 088 75 Tl R T E o

3.1. PPR @B & 5MHREFMZER{F RNA I LT

SRR AT S AE R R BIA T . PRSI e B ER IR, HAREIE 6 & AR
RBLe MERPE R B EA R, FFE ORI E AN, & TR gl & i BN T 5 i,
PPREAWEZEH . HAT IRV, PPR EHHTZHM 4k RNA 4% 1) 328 PLS 28 PPR EHH K
G, MiZ5r gk RNA B8 o Mgl = 222 P 28 PPR SR I K% . WLFTT CRR4 [18] 2 H ML
E 2 54k A RNA 4% (1) PPR 84, Fifi J5 AH4k K ILAUFT 7T CRPL Al PGR ZE K35 7] 2 5 it 444 1) RNA

DOI: 10.12677/ije.2023.122026 222 A


https://doi.org/10.12677/ije.2023.122026

AES

Gut. [FIRF, 7EMZER RNA BIHZS AR, PPR & (il I IBRIH 204k RNA R R R IR N & F K 58 RNA
LK. BHAT, SRIZF PPR EHSSMERAIENE 784, . i JIr PDM3 1 PDM4, &1
I SRR FE R ndhB B clpP-1 (A & 7B H:, SR E ST SRR K B, RN XA 2 R
AL SRR RNA FT A EAT de 35 BY $2[19]

Ib4h, PPR & E A AFHE I 2R RNA Fesg AR A B0, 0 — DR S AR o o . & F 208
WSS GRS 578 3Ky, HNHIZIRANIBE R M E R, AT N5 RNA IS EE. ©FH 24 PPR &
HOHIESES 5 7K RNA EE 5, 0. T PPR10, ‘BB 45576 2 i ST ORF [1)1H] b
FHNZRH 18 ML HRR), (E3f] 57-37 88 37-5" 1% BRAMI BRI AR PR [F I, LRIE T 2 U T B IER N T, M
MAEHE RNA BE[20].

LRBRAE R R R E BT, MRS ABERERAN A EHpE. 25N, CEE2ME
AR SZZERR RNA BN T 75 2 PPR & [, (HXF T PPR & A /ER LR A o B/ LS 2 Hb
W], EMm I, KEAH 60%H) PPR & H LAZKAI E G448 I((NADH Jlii 208 ) (1 I 2 G #E 5 [21]
[22]. EA&K | d )R ALFE nadl. nad2. nad3. nad4. nad4L. nad5. nad6. nad7 il nad9 iX fuff. -
ABA OVERLY SENSITIVE 8 (ABO8)f 7t £k fifk nad4 %5 3 N 7 BT 4£[23]; MITOCHONDRION-
MEDIATED GROWTH DEFECT 1 (MID1)ft 5 Z&kifk 1 nad2 5 1 AN & F 18I H:[24]; PENTATRICO-
PEPTIDE REPEAT 19(PPR19)¥¥ - PE4E & nadl ¥ s A 3 o A v (045 Y7 51, FHA25€ nadl #2382 M
AN 3 AN [25]. fE KoK, DEK35 FEKIRAL L2 38 nadd H—MNE T HUVIREFK: 2
5 NADH EABEE A | (—L & TRIPHE26]. FIRFEN RS R E A8 1 IHTERFK. ROS
Wz, RESE | WES, HETHASR PPR EHS SAKAE A 11 mRNA I LR RHRE. Do
PPREHEZ SHEHAM . IV FIV R E &4 1| mRNA I T B Bk i ok b 7585 2 &R0, |
LRSI EER ¢ &R HZSE mRNA LIt

Horp, PLS & PPR & 58 11 57 RNA 4B, th5 mRNA B4 9¢ . 41 41, SLOW GROWTH 2 (slo2)
RAFAH nad1-2.nad1-40.nad4L-110 F1 nad-739 ix PUA~ RNA ZaiB A7 S A7 7EGRRE , I B mttB-144 . mttB-145
1 mttB-666 1X =N dE 7 4 g i 2R B B B# K [27]. MITOCHONDRIAL EDITING FACTOR 35 (MEF35)
£ rpl16-209. cob-286. nad4-1373 ¥ RNA FafH G2k IHHL[27]. BT E L, oIS LehiiAil &t a1k,
PPR X BT RNA B 5 i LI &M S, #L B REEN. HigdH ik, KT PPR EHME
FABLH R0 B

3.2. PPR EBE 54 REMIBTIRE

PPR A2 5 UM MEEA B KL . 20 5 A 14 A B (CMIS) A& 8 A% 2= DR R 4 i 56 8] e ] 2 il )
IME B RIBEI R . CMS TELRAEV A Al Fp A EZAEH, & 2 N TRV & P A= sk
Hi[28] [29]. BEFLERHH, 7E CMS R, XIS A B IR EAEDALR G 1 IR L RI(R), %5
BRI ] DA 2R R A4 CMS A DGEE R R 2T R A 248, i DA R ik [RER ok DA A A 4 B S A ) DG e
Ko R JEH g Je i B2 B b 4y 515 20[8], 124 ik, FE/KHE. A S b 5 C R 7
B3RS REFEDN, iX 4k Rf JE K AT 4AY PPR & F1[30]

Rf R ZwAG 1) PPR & E M fELRRIA S, BREHIEEEA T EFREE TR, MMk EEHERE
(17 H BI[31] . RE & RIBH F 55 IR AN A AE D & K FE o B L3R B, /KA & M 2 2 Rl RF1a [32]. RF1b [32].
RF4 [20]¥)%65% PPR #1H . ZEA44E 45| CMS P RE BRI R IEAR =, 70 70l 2 gt 591 M HERR 1
PPR591 # [K flZtd 592 ANA LA ) PPR592 2K [33]; BbAh, @il xf CMS HIMRAEHEAT S A o0y, 45
RFEH CMS FKE K435 PLS WRHI PPR & A 5<[34].
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3.3. PPR EERTSB KRBT

NG B T 7E RSB , AMARTEE B M AT (AR T IR . T8I S ) 8 A% 2 i R
V% PPR &R RAR B A BOERUS, A8 )G IR FTE 3K R AR O, JF 2 0T LR 7+ AL R oK 1) PPR
LR RAR R ) R B IR m AR . @ AL FEZRRLR ) PPR & [ AR PRIE 5 R Rl TR & 58 BRI
WHE, WA KB4 LRR, 11 EMBRYO-DECTIVE 175 (EMBL75)/E N5 — /M % 58 ok 5 o 78 e ki ik
AL T PPR BER, HRARIATE MG K B kR v e BRI IR e A g O TR IR 2 i BV A% 1K B [35]. SRS IF
GLUTAMINE-RICH PROTEIN 23 (GRP23)Z: Rl 71 & Ul /e 7+ R i ) B Bl #5161, grp23 AR IR G K & %2
Fmid, AR B S5 1RAE 16 DU ERIE AR HA[36]

4. RE

PPR # H/EMEY A KR h B AT S 2 D) fE . PPR J K AL 2 RE M R0 240 i 75 mRINA % 3% J5 0 1 (%
B BYRESE), AWIMSEmEME KK T . AR B IR AR IR X . BEH PPR 2 A XK
SUEHZAESEN, VFZ PPR ZEDIRZMIE Y E KR E AR AL A f 04T . Jli B3, Jfilcs 7 RE
PPR 2 [ RJ LUK A A 5 i £ (A G B 2 AT 10 2 SR AS HEAT A WORIN T, (R LA (U 2 P 4 ARy S P AT
Rt — DRI, BAh, BAME TS PPR B A AT LMEE I HEEA B3R, A1, dnfpRe X —2h
RENL T AL A P i A% B MOS A FFR T, MR EesERE, 4 50T PPR S E KRBT IH B A
ZAHE-

SE
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