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LM 2 i EFFERONIAK Z (A BB R K e g S RE D7

AR, 087, A0, B, BRI, AR, B Rk
fRdE Al TR B A S5 A 22, T 9510225

##HZE: FERONIA (FER)& 24K & & B4 2 CrRLK 1L (Catharanthus roseus RLK1-like)# B4 I 3% px 0 , AR 2
M. mipAt K. oA RARIEA WA re B 5 A TEAER . KR LR T MALA (Arachis hypogaea)
FER#& % AK% & 8B 2 B AWFER 1A= ARFER?2, €164 T %% A 5 5| (CDS) e 48 i A F ZADNA F 5| 4 —3K, 9
Bl ARFERIF2AhFER2 A B % 75 X 34 T 1 4 F, &%) €352 655F92 640 bphd 78T 3K 81 AE, %Aby & 474
8854880/ R AR, &F &4 A 499.584298.96 kDa, 5 &5 45 46.5426.22., 4 15 &5 5 & I, AhFER]
A AhFER2 49 AT 7 5 M FERE & 3 £ A 8K 5 F B b, #F ¢4 malectin-likefw & & gL B4 AL 3% 7 A
1R F MR, ARFERIFZAWFER2IL B FEF0A 0 0hvt . EAAR T 849 2GR KT A £ 51 AWFERIA R vt ¥ £ ik
TRa, LRRR, EVREFRIK MAWFERER N EZE ¥ XL FRG, AR, LA ERKAR, TFH
330k Atk ¥ ARFERIA B 69 A VA B A vt Z Atk ¥ ARFER2 A B 9 (5 ¥ K80k, 12 F Fhia 8 %

iR LA T P ARFERIK B 64 &3k, S ARFERI R B T f6 fE AL A vt v L F F- 8 B AL & ZAE
KBRI: 64 £ ZIKE 8 B FERONIA; B LI 5 KA SAT T FAhia

K52 AT I (receptor-like protein kinase,
RLK)J& T 22 2 1%/ 75 2 F(Ser/Thr) & H Mg . K&
K 2R 7 456 B MAME 5 7 1 B
W AR S B B, BT 4. TIRE S 3
AR A IR A AL, SFRRLK (Lally %%
2001). [A]=2 A FEAE R, EPRLK R 514
1 () B AR, WS K A PR A 1 AE
5, JfiE A D e iR A R R AL R B ROK
AU, NEEMAERKRKE . B5HSULE
o 455 i e 87 1o AR R A B LR AR (PR
£52015; 8 £ 45452014; Lally%52001).

RLKHA 3 R 5 e 45 i 1 0l fhe A
(protein kinase catalytic domain, PKC). % fix 45 #)
1 (transmembrane domain, TM )1 fitd &1l 44 &5 & 45
(extracellular ligand-binding domain, ECD) (Wrzaczek
52010). & E BT CECE A &R, B
— AN 0~70/ 2 L R 2H 5 CoR Uiy 22 Z TR/ 75 2 TR
TEPEIX, S 1A & BE DR 57 1) R R R 7 4 4 41X
(Hong%$1997), JF-H WEMRA45 & 0 i 88 Ik
WA FT AR A FHE 5 B U, 8RR A A
PR Ak 3% B 1 o ey A ER I A R, AT T i Bk
P R DR R 2k (CH TERN 452012) 0 5158 25 1) 10
YA MRS P 24 S5 Rk, IR AME 514 2 3
JEw, EREMEANEM. AFRLKSHECDZ
FEK, BB E—DMNKRIE 5K, AR
It A MAME 5 T D RE(Wrzaczek55$2010).

ECDW] G0} 22 M AME 5l ma )82, Gk |
5159 /M EARLARCLAVATA3 (5RLK4 &)
CLAVATA1 (PR #1734 2H 23642 ) (Miiller%5:2008),
kB AN A Y HEE B (Albert552010) LT
AT K SR BE (Miya82007) LA S S iE A1 E 4R
FET. NRAEZAHEQBEFECD 2 F &K,
ECD) 2 #1418 RLK KR Al N B L D e AR A
BERRGEZ — . G RLK 1) HE R &4 G I (4rabi-
dopsis thaliana)F/KFE(Oryza sativa) 5 K IR K
W, 43 2 /DAG 610A11 1304 5K ji B 5 (Lehti-ShiuZs
2009). HHRECDAE, RLK A 43 A 154N 5 i,
H P55 & & 5% R # & (leucine-rich repeat, LRR)
FlCatharanthus roseus RLK1-like (CrRLK1L)F. 5 &%
(ShiufliBleecker 2003). CrRLKILIV. 5 %RLK 54
2/ B Bk [frmalectingh A4 32k 2H B 1) 2 malectinh A4 15;
(malectin-like domain, MLD), MLD A& 4771 5 2 ft
7 (Galindo-Trigo%5$2016). Malectins& 54741 L 4
Jo [ 42 N-HE A R DG B 2 1 (Schallus552008)

ks 2017-08-10  f&E  2018-01-09
BEN 20174 R KFAREQHRE L4 ESTH
(pdjh201720247). | R4 BAREHHEETH (2016A-
030313370). J ARA LB T R FL 5 7R3 00 H A1 E
FRRZARF NI ZRHRITH (201611347011F12017-
11347014).
#o OIEBIE R
* JLFERBEWAER: LB (thepu@126.com). Ji/Na(biowxr
@126.com).
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FERONIA (FER)F1 H At 16~ AH LA 2 MLDJF)
27 AR T B 35) /& CrRLK 1 LA 57 % il 3 (Li%%
2016). LS FH— A% E MFERZ U T AFER
(A13g51550), AtFER A% & 14:(Rotman%%2003; Escobar-
Restrepo£52007; CheungfIWu 2011), )5 5]#E T
W78 N GO FEPIFER B2 FEAR AR LK ) e B DG v
(Galindo-Trigo%52016). EH 7T #H, FER & HAH
RRLKIA AR gk, ARt L
KA RIEEA P38 (Cheung fTWu 2011; LindnerZ
2012; NissenZ52016).

REHATCAEZ My st — 550
RLKs, 4T 7 EAN T JE AR A SRR e 12, {HLAH
XT3 b 52 A B O ) A TRk B, FEAIRLK
IR FARX R fG o 150G, BFRXRAT 72, 24+
TERFETF . KFE WHE(Nicotiana tabacum)Z5 451
Y b, KEHARAEY H RLKIER %A 15 2 5
W, RLKAEA [FIFE A Al e 22 R 30 AN [ () D e,
HREESL B SFHZEZR . HIR, Ko CwZEm
RLKFEDRIAG 43 214 1 1R 43 A, /K Ag i1 1304
RLKIER A 2002 AN FE K ) DhRe 5 LBRAf . T 5
JolpiE A2 S R AR KR B E B R, R
FV 2 2 5l &R R [ RIE, T 5
B 55 S BARERAEYME T 2/ Z
ff 71 (Shinozaki%$2003; ShinozakifllYamaguchi
1997, 2000), {EAAE 1m0 N1 A5 S, H P RLK
FER LA A LRLKAE T 55 57 @2 (1
SrAEH, Y6 Reif 70 5 1 B

AR A S F B, RIERLKE H
R R A DR S 35 ) PP A T 51 1, Nt B
BACEE R e A, e fE TN B RLKEE R, J7
FI 53 B w7 1K PR S JE DR g b5 TR LK 3 N FER 2K %%
RE AN, 2 HTIX M ANFERE A A I
AT PR 235 4 B FLAE AR A i 37— 52 il 2 s 1) Rk 2 =,
BENHE— DR R R TSR, 3
IR+ B PhB3E ALl

1 R57EE

L1 1288

PR EAE S A P a8 S (Arachis hypo-
gaea L. ‘Zhongkai Hua No. 17). % Wan#ILi (2006)
(K377 VR = I A6 A &)y 1 BEAT 5 i A RO

1. 4, 10, 24 h, Jort, MR A2, AIREE G, T
—80°CHIAHAF % . AL E IR,
1.2 EXZFHEAHEERETE

T ALER10 hifgfe A B RNASEEURICDNA
A % Wan L1 (2005)/) 77323647 . MRAERLK &
F I e A P DR 5 e 2 it — X 15 9 51 0 (dege-
nerate primer) DP-F (5-ATHCAYMGIGAYGTIAAR-3")
FIDP-R (5'-CCRAANSWRTAIACRTC-3"). LA Lk
cDNA NN ATPCRY MG 16 AL RLKFL R 1y B, 4%
PCRWIHEAT“TA” i [ ZpMD 19-T# {4 (K i% Ta-
KaRa/y#]), BHE b &4 LAY LR L) K
A BRI P, 45 58 ok B2 AR AL AERLK
B Bro AR JE AR s 1S cDNA R 3 77 7% (rapid
amplification of cDNA ends, RACE)%3 ] o [ 1%
MEARLKFE R ) 4K cDNAs (%1). K HGene
Runner (V3.05) %4 F501 2 K 58 B 132 HE (open read-
ing frame, ORF) L\ J 85 [ 51 () 43 B IS5 H A
1.3 ERLKEFEFY R

K SDSE SRR AL £ F K ZHDNA (WanFILi
2006). R4 70 (764 RLKFE K cDNA 7 471 %112
ST 54 5] JORE-1FHIORF-1R J ORF-2FHIORF-2R
(£1), LIFEFDNA N, KHLA Taq DNAZ
AR ETaKaRa A 7)) #ETPCRY 4 ) R o P
[l W Al A Ry e 1 PCR ™) 31 P, LB cDNAFIAH
N3 (K 4L DNAFF 51 (1) 5 7
1.4 £MEEZENH

FIHIBioEdit 7.08 {147 RLK 2 B 1R J 7 51 1)
% & ¥ 5| Lt X} (multiple sequence alignment); J&# i
MEGA 4.0 (Tamura%52011) 8 A} £ 4B i (neighbor-
joining method)iJZERLKE ARG K E W #Hid
TE 2k T. HiPSORT (http://ipsort.hge.jp) k4T 2 FH I
Y {32 57 AT
1.5 SERF%EEERT-PCR (QRT-PCR)

LA FIR TS a A E0,. 1. 4. 10, 24 hik
AL MR ZE IR RNA S B 5645 2 1 cDNA
IR o ARYEAEAERLKIER 7 51 e THRR 5 1 %
SERTIMERL), LAEE18S rRNAFEN N 5 3L K]
(LiuZ52014), #%IESYBR Premix Ex Taqif &k
- TaKaRa /s 7)) (45 AF 30 B 31T qRT-PCR, MiniOp-
ticon™ Real-Time PCR System (Bio-Rad){f ~%¢ )t
EEPCRY-&, K64 RLKHE R 1 4 21 2% & Al
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Table 1 Primers used in the present study

R A (5'—3") i
3GSP1-outer CCTGAGTACTACAAGCGTC ARFERIFE[H3'RACE
3GSP1-inner GACGTGTACTCTTTCGGTG
5GSP1-outer GGTTTGGGAAGTTCCGGTG AWFER 13£[X5' RACE
5GSP1-inner GAAGTTCCGGTGGGTCCTAC
3GSP2-outer TTGTGAAGGGTAGCCTTGGG ARFER23E[H3'RACE
3GSP2-inner TTGTGAAGGGTAGCCTTGGG
5GSP2-outer TTGTGGACATACCCGTAGG ARFER2JE[H5'RACE
5GSP2-inner GTGGGTTGTGGACATACCCG
ORFI-F ATGGGGTACCCAAGAAACATAGTAGTC FWEARFERT cDNASEFEORF & FLAR X b7 B H 21 X I DN A J5 41
ORFI-R CCTGCCTTTATTAACTAACTATACCGG
ORF2-F CTCTTCGAGCATGTATGGTACGG Y HARFER2 cDNASE#ORF J FLAH X R K 20 X 3 DNA 7 51
ORF2-R GGTCATAACAGACACAACGTTTTACC
18S-F ATTCCTAGTAAGCGCGAGTCATCAG qRT-PCRAG 4 25 K]
18S-R CAATGATCCTTCCGCAGGTTCAC
qFERI-F CACCGTCGTGTTTTCCCTGAC qRT-PCRIGIMARFER]
qFERI-R GATGATGCACCCTGCGCAGGA
qFER2-F AGCTGCGGCTACTCCGGT qRT-PCRAGMARFER2
qFER2-R GGTGTCTTCGCCGTCGCG

N R AR IETE L. K2k I A X
Feik B (MullerZ2002), FHXFF ik B 45 R N3k E
S BEEPRHER(SE) .

2 SLIRLER

2.1 REXZAREQHBERTE

R ) — Xt 3 5] #DP-FAIDP-RY™ 1
F|2250 bpHIPCR™ 4, Wl 7 S 541 43 #v 45 SR 42 B
v R B O A AR AL AERLKIE R 7 B, &
BLASTn X% BLASTp4#7 % B H #4 4 iB FER 2K 52 14
WG, W ks Hodr 4 AARFERIFIARFER?
WRIEARFERI R AN 51905 G ARFER 1 5E K3
51974 bplf1JF FIA15" 542 534 bpl)/F51; IRAEARFER2
TV 7 513 51 W8 1 Ah FER 23 R34 (842 bp
FF B A5 2 155 bp Al (K1) . PG 3k15 4h-
FERIFIARFER2FE N 1 4K cDNAFE 51, 4 &
2 655F12 640 bplf] 72 #ORF, Za il 111K 1143 7l 27 885
88O Z AR, 77T & 517 999.58#1198.96 kDa,
S HL U0 N6.5116.22
2.2 AWFERIFIAhFER2EF 44 cDNA KRN &
E 4 5 5 pE

FH e 514 5 #ORF-1F FIORF-1R L J ORF-2F
HMIORF-2R (1), LLcDNAFIE K ZHDNA MR,
KHLA Tag DNAZ &M ATPCRY 1Y, 7

PCR/™¥). 4% 8R, ARFERI S AhFER2F:A (1) 58
b5 7 1) (complete coding sequence, CDS)A14H
9 K A DNA T 41 58 4= — 5L, PCRF=H K /N5 5%
|92 800412 740 bp (1¥2), KW ARFERIMARFER2
FERTE S X N T

2534 bp
2155 bp

974 bp
842 bp

206 bp

1 T4 i RLKF: IR (¥
Fig.1 Molecular cloning of RLK genes from peanut
1: & 351 #)DP-F &t DP-RI{JRT-PCRY $4 I = h RLK 1 BL;
2: AhFERIFE[R 3" RACEY 14; 3: ARFERIFE[XS' RACEY 14; M:
DL5000 DNA marker (TaKaRa); 4: AhFER2FE[X3’ RACEY 1, 5:
AhFER2%E[N 5 RACEY 14,
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2800 bp
2740 bp

K2 ARFERIFARFER2EIRICDS K FLAHR B R ZHDNAY 14
Fig.2 PCR amplification of CDSs and corresponding genomic
DNAs of AhFERI and AhFER2

M: DL5000 DNA marker (TaKaRa); 1: AhFERI CDS; 2: 5A4h-
FERI CDSAHHM 2K 4IDNA; 3: ARFER2 CDS; 4: 5A4hFER2 CDSH]
R ZHIDNA.

AhFER1 i, SPVVPAQGAS
EMPLVT

AhFER2 SAE] Bt -
GmFER K TCTGEALGAL s—s1
GsFER TELSITE-LT S _rrGIv
MFER STNKKLYTKT =t
AFER KITEGRFRLS NERGGASTLT
AhFER]1 DEMT---FFT
AFER2

GmFER

GsFER EATK--TIER
MIFER DGEK---ITK
AFER

AhFERI  F| HGIS-];! = IBKE‘-’E
ARFER2  DJgYAYSS | e
GmFER LigE- - LTNPL

GsFER FLE--STT l!
MIFER FD--~-NTN|
AtFER UIE--SSGSV

y VISESYV.
4 LIk
) LEKE

AhFER1 LLPDDLGQ
AhFER2 MS—-DORE
GmFER TQ----GN
GsFER ILIP---NDN
MIFER SINSEEGSS
AFER PP---EGN
AhFER] ~ QLPQSSKHSK - ~SFDYRG
AhFER2  PEYQSSNKSS § ~SSCRKGS)
GmFER HHSSEKKSNG AVDDKKE
GsFER APKGNR-SSK SGTSITGIVA TTITTPKD YNKSKSS.
MIFER ~EQGLPTEQS [EKSTIVIVVV RFESHV EEMDESS
AtFER PSKVLRPTTR BSKSNTALIA KRG--D YQP-ASD,
AhFERI

AhFER2

GmFER

GsFER

MIFER

AtFER

AhFERI

AhFER2

GmFER
GsFER
MIFER
AtFER

AhFER1

EENGK| GDMDMD)

LTYA--FIIK [

SEITS
REIOS
jLD

oBTs

§ IFG---AGLG

MEFAE GDKDNSEEGA QDK sp LIPofT|
Al GDEDKSE[EGA QDKEK SP LIPQIT|
VNGVVPLV VSGIDYJDSE —-DM)ys|

B---momm e mm—mmm — NEKGE-E
EED!‘KSE’L‘ HEKKSEBRQ ovsofrBe-p
(3 19

KY DDGNCKGKND

2.3 4 AhFERIFIAWFER24: 41{5 B3 4

FATIF FBioEdit# /4 1 ) Clustal WHE X} 4E
A AhFER1 J2 AWFER2. fUlF7+AtFER (At3g51550).
KE.(Glycine max) GmFER (XM _003531820.3).
" K 5.(G. soja) GSFER (KN667267)F1Ef 15 (Medicago
truncatula) MtFER (XM _013592189)# H #4117 % &
FEHI L3 20 4. 45 3 57, AhFER1 5 AhFER2]
R T 5] — B N71.9%; AWFERIE A 57
MtFER, K& GmFER. ¥4 K & GsFER I I+
AtFER [ 2 3L 7 51— SUME 4 3l 57.7%. 48.3%.
45.7%H140.7%; AhFER25 B #5MtFER. K5 Gm-
FER. ¥74: K& GsFERFIHL 4 7+ AtFER [ & 2 iR
FF 81— FE 73 51 58.5% . 48.3%. 45.9%F142.0%
(E13). UiAATEAEFERE H 5 HAR LR ERHEY) (5
fE. KEMFAEKT) FEREAREEES. ME
3R, B FERER [N 1) [F YR PE fR A, H iR &
1 A (A 3 (R JR P B s . IPSORT T 45 [ 9 F.
4 i 5E f37. 2% W] AhFER 1 2 AhFER2 34 78 H N3 45 i
FENAE TR

EQPQTKQPSL 117

E- PONVQPST 105

f------- NT 102

Q----GSTVL 96

TEQKTTNPSL 107

§----EDSKT 103

RECLERTE-- ---- NKSY] K§----SGFE 223

R ' STDOSDNGIH 219

RIBYIAISINE -~ - VVDS-AGLEQ 214

1| -SQP--NS| DSTG-=-==FK 203

K] NINQSNPY| DPKYYLKSLD 224

| ~ESAPSN, DGT----- LT 207
MGY-PPLKEN DL 335
AGF GLHVNLX EE L} 334
IDTITKLRET D) 327
LPAITDGKMN KE LERAG 318
SDEKHHINYE NNTIQN---i E 335
IPETADENMT IKYEBTGIET) D) 321

QRL—DM:L HVRTSTQESP 452

g WMORLIEIORAK MPPOPK--~ 447

jl MHEN[§----T LRAQTPEVE 438
TQK MHPYATND-E QTPHNNTP 434
OTER 3 OOLE\;:TMF FILSPT--- 449
GoQ--DifwEA [MHPNEVN--K LPGPQVTAD 430

PTLAESQ

GTK---- DSKVITISSS SEERABIS-G

BGCTK=~~~ DSRVITISGS SEERAMIS-G

8] ST---- GLNTISYGSK ESDRLMIVPK

TIECDT| EL SVITTS---- TIEDHSYHYK DSYNT S-u

DV SS !DY650*>7—- TSKVSTISAS TEDQHMLY-A
KEISDVYEGNV TDERSSGIDH SIGGRSLASE DS-DG} P-s Aj

K3 {642 AhFER1 & AWFER2 5 JLA M FER & (A 1) 2 51 51 LE Xt
Fig.3 Multiple sequence alignment of peanut AhFER1 and AhFER2 with other plant FERs
GmFER: K= FER; GsFER: ¥4 K ZFER; MtFER: F#FER; AtFER: il 7FFER. T RIZ P 51 0 T )5 M 2R A5 5 Bk T HER 1

FERZE [ [1JMLD.




SR S A8 A A 5 3 I FERONTA 28 52 4 8 11 WM ik R e e 15 308 43 #7 301

FIFIMEGA 4.0%f{£./E AhFER1 J AhFER2 5
GenBank#(#ls TR B 15 . K&, BIAEKRE., K
Z.(Cajanus cajan). 7] 7] (Theobroma cacao). 7K
. LAK(Zea mays)F — T4 AR ¥ (Brachypodium
distachyum)¥JFER & AT R i k46 53 #7 (phylo-
genetic analysis), 45 R TN, fEXCF-HAEYH, 1642
A JUFh S RHE I FERER F 58 —32K, mlAf
FER Jy Bl —38; 3 M FEREE H R N 7
—RKE(E4). WA MFERSE A5 HAh4F 5
FHEMHFER & B iR 48 R0, HETIIFER
AR T 5 1) 2 B L 45 R —BU(E3).

100 AhFER1
100 AhFER2
o MtFER
100 ————— GmFER
ﬁ{ L CcFER
GsFER
TcFER
o OsFER
98 ZmFER
BJFER
0.1

¥4 {£/f£ ADFER1 X AhFER2 5 H At k4
FERE 1 RS T
Fig.4 Phylogenetic analysis of peanut AhFER1 and AhFER2
with other plant FERs
M(FER: E %5FER; GsFER: I5/E KX E FER; GmFER: KEFER;
CcFER: K5 FER; TcFER: 7] iJFER; OsFER: /KFHFER; ZmFER: %
KFER; BAFER: R B FER . A5 RFG AL I 2 N 10% 1K

A 25¢
20t
154

10f

ARFERIMN RiX B

2.4 TN TFEMERARFERIFIARFER2E A
RFRIE

qRT-PCRAS WAL AE 4 1 W) )97 T+ 52 Jp 3 Bf A -
FERIMARFER2E: R FRIE W 45 R R, AhRFERIH
ARFER2FZERLERT . ZEFIMR R 345 Rk, HRIEK
VA ER. IEH IR, ARFERIZEREM h ik
B E, Rk BRI ZER5.396%, HKER(E
5-A); M ARFER2FE PR WITE 25 v 380k 2 iy s G AR 1)
4.78£%), Hyognt, bRk ER(L(E5-B). 57
Jolpie 25 B R A AR TR ARFER IR IR 3R IK, hid
AT, 4F110 hif ARFER 133k 84y ) 2 %F FE i
1.46. 2.19514.061%, {HX} ZEFHR HARFER ] )33k
Tesgm (E5-A); e Ent . ZEFIRFHARFER2(1)5R
RIANZ T B a B 52 (J4]5-B) . A FALFE10
hAR EL, AbFE24 hifFEAE . ZEMAMR R ARFERT
AhFER2[)FRIA S50 B R B&, 7] R 5 i 418 B
BEEBIEIT A RES).
3 iTie

FEYIFER M HAHCRLKs & 5 XU & b 25 &
& Fimalectin [ Y5 1 Mg P25 7 (motifs), BS54 g RE
WEAH BAE F A 5 20 BE AR S P, X 1B
2 0 BE 1) 4 15 % 00 75 (9 (Li%52016) . FEREEH /2
RALFs (rapid alkalinization factors, s& —28/N3T
KT )24k, P#E S S G R FERE H
2 A B AR AR T R T H - AT Pase i @ 1k, 4%
Y A ATE PE(LiISF2016).

B
6_

Ll %
9,0 o
23 L /
= = %
M1
A % %

W

(=}
|

m % I

KIS TR e . ZARHARFER] (A) X ARFER2 (B)JENFIA I #20
Fig.5 Effects of drought stress on expressions of AhFERI (A) and AhFER2 (B) genes in peanut leaves, stems and roots
BEDAR T 15 B 3 R S P b i . SR A SR 307 22 0 M7, JRREATLSD/SNK IR JE A0, 1R 222k 107 (A * 43 3 R b

HLG50f R 22 57 k5 (P<0.05) B &k 3 (P<0.01)
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AT e RE T 464 P NFER & [ BERIARFER]
MARFER2 (BI1H12), 3504 7 K75 EWE R
S LR RIS K SR I AN R A 1
oM. RS BT e BRI, T84 ARFERT K
AhFER2 [ 2 B /K P 5 Al A 4 1 FER £ (1 3 2
8 e IR, #A A MLD AN A 1 U A b3 i A
1RSI g I8, (183) . B ARFERIFIARFER23)
J& T CrRLK 1L 5 Ji i 07 114 248 52 A4 B 1 B ()
FH

O AT L 45 R R, B IFFER K SZ 44
BEbR T 2 5100 & B4 i iR ml . R 1eR &
i1 4 (Escobar-Restrepo%$2007; RotmanZ52003),
ISAEAR 3 E TR A A (Guof$2009) . 75
FLITJE (KesslerZ:2010) 55 77 TH K IE/EH T 03
S5 (2014) A 753 B VU AR IR (Hevea brasiliensis)
HbEFRIEPRIAE AN [R] 40 23 b 1) R0k 7K P A7 AE 22 e,
AL Rk T R, IRALT R IEF
i, HoKMERBEVE T 1% 38 K 78 v iy 3Rk, 40
HbEFRF RILE 2 4680 B A KA LI FE 7 TH A
VIR . BAT IR 4E R IR, ARFERIFAh-
FER2FERIFETEAE S B I . 2RI () 3R B 7K~
A% . ARFERIFERAEM h R iE & i, Hoe
R, Rk BRI, MARFER2E: K N 7E 2 h %
ks, HUUEM, BEERERES).

Lindner&§(2012)8 78 & 3, JEA= 0038 (K 1
T TR IR AU B8 ) — 8 A CrRLK 1 Ls R (1)
ik CrRLKILEZK % & H g i 1TNADPH-% 1k
B 4¢3 Y (413 14 4 (reactive oxygen species, ROS)
T, A A oL AE 0 W 38 B CrRLK 1 Ls 6 [R5 e AR
TN, AR TS ROSIITE . AR, T5
J a0 G A ZEFIAR R ARFER 1 5E R I ¢ 1k DA K A6 AR
M. 2RI ARFER2FE N ) 235 T e (145);
5Lindnerf4(2012) & LT R i F L FT 7 At5239030
(— Bl CrRLK1L)J PR 1) e 55 7K~ T W i A2 AX 1 25
BRI —F. AR, AW TR R
Fe A ARFER IR R ) 323%, 5 Lindners5(2012)ff
FRINAEE D E (55— BB T CrRLK Ls
BRI RIEA 5L, WWHARFERIFE N AT REfEAEE
-0 5 LS 5 B S AR A

WO EMFERE OE 575 T4y a
F5 19 A < i P - RAC/ROP (ROP GEFs), FER 5 1

454 BEK GDPE: 1 il GTP -8 RAC/ROPs (Carol
££2005). L7 FER (At5g39030)AE 5RAC/
ROP (ROP11; At5g62880)4H EL1EF H-¥ FL i, ¥
TH FFROP11 AT i it 7% 12 (abscisic acid, ABA){E 545
Hh ) AR 4% B —— R i R 2C (protein phos-
phatase 2C, PP2C) W ER Ak, FF A% FL0E, a3k i 4 1
ABA{E 55 5(Chen%2016; YuZ52012), 1 55 e
T, ABAS HZ 4 &3 i PP2CIEME, S
ABAI R . ChenZ5:(2016)#t— 5 K I, $UE I fer
ThHE e 5848 1R (loss of function) Xt ABAFI AR )
Jilp 3B & (hypersensitivity), i B FERXS FE #& ABAF
TS NS BEE o A ST R T R R Y
SEACAE M ARFER IR A 1 45 R (K5), 13 B
ARFERIV] ReAEAC A g B 25 S e . 2
ok I B 2[R 51256 (knock in and knock out) A
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Cloning and expression analysis of FERONIA receptor-like kinase
genes in peanut in response to drought

ZHANG Xin-Yue', LI Jia-Ting", ZOU Ting, HUANG Wan-Ru, MO Ai-Qiong’, WAN Xiao-Rong’,
ZHENG Yi-Xiong
College of Agriculture and Biology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China

Abstract: FERONIA (FER) receptor-like kinase (RLK), one member of the Catharanthus roseus RLK1-like
(CrRLKI1L) protein kinase subfamily, plays a vital role in plant fertilization, cell elongation and tip growth, as
well as in response to abiotic stresses. In the present study, two genes encoding FER receptor-like kinase were
cloned from peanut (Arachis hypogaea), named as AhFERI and AhFER?2, respectively. The complete coding
sequences of AhFERI and AhFER?2 were fully identical to their corresponding genomic DNA sequences, sug-
gesting no introns in the coding sequences of AZFERI and AhFER2. The open read frames (ORF) of AhFERI
and AhFER?2 consist of 2 655 and 2 640 bp nucleotides, separately, encoding a polypeptide of 885 and 880 ami-
no acid residues with a calculated molecular weight of 99.58 and 98.96 kDa and an isoelectric point of 6.5 and
6.22, respectively. Bioinformatics analysis showed that AhFER1 and AhFER2 proteins shared high sequence
identity with the reported plant FER proteins, with two extracellular domains, annotated as malectin-like do-
main (MLD), and typical kinase catalytic domain. Expression analysis showed that AZFERI and AhFER?2 were
expressed ubiquitously in leaf, stem and root of peanut seedling with different transcript levels. AAFERI gene
was predominantly expressed in leaf with lower and lowest mRNA levels in root and stem, respectively. How-
ever, the transcript level of AZFER2 gene was highest in stem, followed by leaf and root. The expressions of
AhFERI in stem and root, and AZFER?2 in all detected organs were not affected by drought stress, whereas the
expression of AWFER] in leaf was significantly up-regulated by drought stress, suggesting that AhFER1 might
play an important role in leaf of peanut in response to drought.
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