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KENELRR-1ZASREMFNHESEE
BE L RER ARG, REE, A

1T RFEFH, KX 4300565 2. LA RFHARH ETEMRESRBEEEN L ESLERST,

KX 4300563 3. LXK F A

A R, &KX 430056

BE NEAVIRE &AM TE L T (leucine-rich repeat, LRR) ZEHLA S K A pae 1 A v B9 VE FIHLH] , LIS
B A B (Chlamydomonas reinhardtii) A Y) , 3813 A Y)E B F B 481 CrLRR-1 8 F 1 R E5H CEoKPE
Ko Ay VR SE AL M BT, N b A s S M R B, 5 4Ll 5 25 H (keyhole limpet hemocyanin, KLH ) B¢
JEBPERVY 22 5 A5 5R R R )2 ELISA 150 %E HT ML A4 1% 21 1: 512 000, #4- BT ML TEAK K 28 Protein A
FHCFE AL 575 3 CrLRR-1 88 1 2 SE PR ; A1 F Gl B30 55 G2 5 A il & i oA o i vl e Sk
PSRN IR LRR-1 A, H CrLRR-1 1 F 2@ T AR . 2553 W], il 4 CrLRR-1 A £ 58

REPTIA
ES 3|
FESES Q786  XEKARIRA A
& A& 2 R T & J¥ 51 (leucine-rich repeat, LRR) £
JE Ry 20~30 A~ B B2, 7T 43 A fei BE R ST B (highly
conserved segment, HCS) 1 7] 48 B (variable seg-
ment, VS) , HCS 38 # f1 112 IR IR FE L A, : Lxx-
LxLxxNxL, HA1 1.5 Leu.Ille, Val 8% Phe; N & Asn.
Thr, Ser & Cys''? . KZ%¥LRR 45 #448k hy 2~45 4
LRR #fr & UL s S EE /v S8 0 5 E 2 6/
MIEAEAD & LRRs 18 AL B S BRI 2
A A LG BT 537 35 T DR 0 A0 L A R S 4 A
H%, 2 5284 B, R Z R A AR .
JeR M N DNAEE RNA iz MAITTET .
AR ST
LRR &5 IAEVE 25 Sh A ) Se K S 2 AH e i 4
PR PR DR ST Y o AR NS — B B4k, e K iz
J52 I8 2 3 o JR R D 1A A G 53 7 A5 =X (pathogen-as-
sociated molecular patterns, PAMPs) J3 &1, 7EAHY)
W B A K R 45 A 7 45 (nucleotide binding site,
NBS) iy NBS-LRR & I ##81 LRRs $HUil] 22 Fh i Jit
Y AR FLEN Y T, Toll K32 4 (toll-like receptors,
TLRs) fil NOD ££ 52 & (NOD-like receptors, NLRs)
i H LRR 25 358, al JBHk A 405 L 27 AR
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FU B 07 A2 W) 09 5 4 22 0F 10 8 L s A ) b 7 0
T WG R, — Sl N R R B RS K A
By B T e AT e R i | i IR R SC B R T
Bl 2 38 Ok S BN O T AR OR MY T LRR & A
JPENY, LRR & HAEAE Y B2 S AR SO0
FCARAN A 0 Fn i A A KR E % P, LRR
A Ji2 7 1 (leucine-rich repeat extensins, LRX) /&4
Yy 20 M RE Y 25 A8 2R 1, AT RO R AR ISR R
A LRX & (e A P IR 2R o Br s 5 1Y . ful
AT 20 R S R T AR 7 9 i R 2 1 LRX3/4/5
XA I e i Mk 28 G H B, LRXs A LA 5 PR il £k
F (rapid alkalinization factor, RALF) DA A& 57 {4 ¥
R 1 (feronia, FER)AE A — MR i 5 4 if BE
S AR A A KR R T A R e
% 5 1) 35 52 1K % B8 (receptor-like protein kinase,
RLK) %k ZH 8 T LRR B (119 kA% Xa2l
H RS LRR 4546 76 40 2 i 8500 R AR e A fe
2175 T 0 PR A B IR A, DT 4 A B A S i, DR A
KA G2 R A AR 0 RS R B, 2 LRR-RLK
MR LRR 37 2Z 18] i 2544 A2 28 AR I 2 iR
S LRR-RLK 4 FAE b Z k44 aeh . H
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i, K2 LRRs 5 HECR 2 8] 1A BLAE FH 7 =C0L &
RO AT R IR AR LRR BUE (U6, 4
W H 2 5 WA 6 R B0 8 I 0 18 4 1 HIL T, 5 i 45
— X RERE U LRR 254 1Y 2 se bk . I 4
T FH AN T D) RE I Y LRR L 5| A/EY)
W SR SR B vk AR SR E Y A K R T A R
FEWE

SEPIAC T E T 40 i B s oA ARG B
Fr a7 B AR A R A AR A S — s AR K AR
Yo ABIFGEAI P 8 A B R LRR-1 R B e e v
2 il & 2 s EDUA , BN TR A LRR B R
2 fig S Lo AL S A A
1 #MRIERE
1.1 REH R

JKFE (Oryza sativa L)W, 3¢ b A i B AF Y 35
Pk 21gr FIZ AR bk brr- 1 VT K 235 5 e W 4
ARG 0 SE 8 % R AE . B VPE 22 e (R i 2.0
kg) WA TFWdL A8 SEg s ot
1.2 ZRENEITEER

7E NCBI ¥ 3 K 22 35 14 A< 3 CrLRR-1 [7] Ji £
H L, 1% & F RS 1 38 it PHD . DSC . MLRC Al
Sec.Cons % CrLRR-1 B9 2 g5 /9 #E 47 43 ¥, A
TMHMM , SMART it il CrILRR-1 5 JI5 [X. 1 4% #4)
B, ff I DNA Star #0443 CrLLRR-1 8 1R K P
o358 I S B I 2R AL 7 8 1 AR 6 LA b 43 B a4 0
IRMEGT P E A KB . Z2 BRI & B ik Je
B¢ KLH ZE 0ol 1 28 i AR MR A ) 58 i
1.3 YRR

GRESH ) R 2.0 kg 22 AT O HEPE BT 6 22 1 %R, B
IO 5% J i A Sk B X B 55 1 R S B2 B 200
pg AL 1Y CrLRR-1 2 KBt )5 5 26 (R B 58 4 [
e (Sigma F5881) R4 B 5g a3k, 47 2015 3 57
TS 6~84 . EIWRARE 11 d IS HETTES 2 s,
B100 pg 2 K5 R BUA 58 4 35 1G4 7] (Sigma
F5506) 1851 9 7073 FL Ak , 7E 3005 &8 5 T S fie 44> 0,
P R0 2 SR UEAT 1 N sl S e, 4k 3R, BTy
KRS 2 . R 5K, s
FFHE 12 KPEFTSh KU 100 mL £ 47 , 4 CES LUk
£ B2 -
1.4 [E#ELISAE# N MmF M

FHAL B (Solarbio SEKF105) #i B¢ CrLLRR-1 £
FRZ 1 pg/mLAE BB, L 100 pl/FLAL 9 FbR

Me, 4 Cid . FHi% 0.05% Tween-20 1) PBST P ¥ 3
W, BALINA 200 pL B (5 5% BSA),37 CiFH
2h,PBST YE¥ 3 RTINS A —$T, ) 1:2 000
TF i 245 B BE AR B 2 1: 512 000, 3115 ) 254 B¢ S5 1Y
B 14 f i 3 A800F B, 4 £L 100 pl, 37 “CHEH 1 h,
PBST ¥t % 3 W LA 100 plL AR i S AL P
fif} (horseradish peroxidase , HRP) Fric i) EHTH Pt
(1:20 000 F ), 37 “CIFE 1 h, PBST Pk 51K o
FLMA 100 pl. TMB & 5], 37 “CaliE e 2 i 10 min,
FEFLINA 50 pl 281k ¥, B 20 FH b 4300 5 9% 4 7
450 nm F B SAE . DL g ODyso KT 0.1, H S
BF X6 BELE OD g5 0 FO A KT 2, XTI 19 B 155
FBEAEEL RN A BTS2
1.5 miE4k

B 56K H Protein A glifb ik , FREL 1.5 g Protein A
SepharoseCL-4B SEURH T~ 4l AL AT, it 25 2 /K A H:
Fo A K, in A Protein A 45 A 2% w ik (0.1 mol/L
Tris, 150 mmol/L. NaCl, pH 7.5) *F i 3 %} , ¥
CrLRR-1H Il T 455 G2 il v B S5 I A AL B4 1)
AL RE 4 Cid &4 . S 6 28 il vk 25 sl A A
R PR MBS A 24 8 11, A 0.1 mol/L(pH 2.7) H
R VR B e e B , I 37 B A 1 mol/L Tris-HCI
(pH 9.0) rhAFL A . R FHBC IR S Ml fk vk ik — b 4l
b, K CrLRR-1 Z BRBT 5256 B BAR W BRI G |,
{8 — MR B CrLRR-1 WP, 3% 1R 5 el bt
PRTEIE T >k
1.6 FiEsEFERN

GEARBERR [rr- 1 256 T 6 SE 06 % 3 3o [ M 1
PRk 21gr B AL b 51 A BEHLIE A 22748 1Y )7 kA .
1 5E Al ] RESDA-PCR (restriction enzyme site-di-
rected amplification PCR) £ AR ™48 i 4 A F B 9 il
(1) DNA #8110, e J5 45 4 88 56 TR 21 8 AT L,
R GEAR S R R ANIE R B A AL A B4 L R
A R 21 gr MG AR BERR Lrr- 1) 5 RNA JE1T 50 3% 5%
PCR, %% CrLRR-1 X 1y R B 1H N 5 85, # HL
21gr Fl Irr] 19 42 40 i 85 (1 2547 SDS-PAGE HLUK , 4
B 2= PVDF 5 E 5% IR FLAS & 1R Bt
11 h, DL 1:5 000 # B 4lifk f5 py bt i 45—t , &
I E 1 h, % 0.05% Tween-20 (9 TBST ¥t % 3
U, A HRP FRiC B 505 P = IR FF 45 min,
TBST ik 37K, I ECL AL & 6 T 5%
1.7 GREVHRNE S I Z4HR E L

WSCEE 20 IR 2 R 1 B A R 21 gr AN AR D -1
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BN, 820 PFA [ 4l , {1 0.5%6 NP4O i8 7 4t
Jifl 2 min, ¥ 40 B 545 78 0.1% PEE &b 38 558 i 2 35 F
L ERTAWLAFEMEE A L he —PR A CrLRR-1
U (1: 100 H B ) FIAK 355 ¥ 6 [ 25 (4 (flagellar mem-
brane glycoprotein 1B, FMG-1B) #ii {& , % ® iR &,
37 CIFHE 4 h, —Hi o Bl 2 5O FEhric i £ 4t
1 (Merck R37116) M2 8,56 Y6 Z bnic i B30/
Bl 3t (Merck R37120) , 37 “CBEEEH 2 h, i
Fluoromount-G (SBA-0100) B 7% e % K 5 J5 £ A,
WO R AR T W RO N W OGRS R
FI5 .
1.8 CrLRR-1IfE&MkFEH F2EB

FREX 0.2 g KA BT EE I R, 70 W & PR i e
P AT K R A 1.5 mL B0, A 1 mL &
I 24T R SRR ST, vk EJCE 20 min, 1) 43R
5min#R 11K, 7853248 f5 4 °C 14 000 r/min 5.0 30
min, B3R A S A RS K
B A DR AT 86 B B L SR A CrLRR-1 44 (1: 5 000 i
T ) HEAT G2 B IR A I

2 ZEREHH

2.1 CrLRR-1EHZ KMt

CrLRR-1 7£ 3% 1 A< B 1 2 [H 07 5 4 55 N
Cre06.g302700 (https: //phytozome-next.jgi.doe.gov/
report/gene/Creinhardtii_v5_6/Cre06. g302700)
CrLRR-1 8 H 458 8o B an 18 1A Bz iZE H & A
WL AR E LT Y, RS A S B X B T
HEMPUA R FERAE . CrLRR-1 2 148 DNAStar 23 #r
SEIR AN 1B iR 8 CrLRR-1 K F 369~386 aa fii
B 2 IRAE ML, H Kyte-Doolittle 77 15 %F £ ik 7
BT 2R KA BT , 25 5 i T 91 SR K M Ay,
Jameson-Wolf 77 i 7l CrLRR-1 & H L PTls s g
JE | 45 SR b s A 22 R B0 D Pk i R e L T RE A T
TERIBT R PR E 7R , 28 Emini J7 75 PN 2 1k £ KA+
PRI Al RS R o R, e I BOJE T LRR
FF 90 0 e BEOR ST B, 255 00 A, ik #% CrLRR-1 45
1 369~386 aa 4b 5 i £ JIk : C-DNKGLSVLDLG-
GNNIGPK, H N s 14 2 e 22 192 7 3L 5 22 1 16 1)
KLH I,

—H—

LRR domain

|-557 aa

A 145
Low complexity region

543

..... ] OSecsls

s B Hydrophilizity Plot - Kyta-Doalittle

mAlpha, Amphipathi

W Bets, Amphipathic
B Flexible Regions -

WA @ Antigenic Index - Jameson-Wolf

A CrLRR-1 Z5 #9875 Prediction of CrLRR-1 domains; B : CrLRR-1HTJFEM: 434 Analysis of CrLRR-1 antigenicity.
B 1 CrLRR-1ZEB#ERATM 54
Fig. 1 Prediction and analysis of CrLRR-1 antigenice pitopes

2.2 HMERMHINE
FIH 142 ELISA :00 5 CrLRR-1 T 1L 7 20 H
25 BN 2 7w, CrLRR-1 4 I 1 f 25 7 B¢ 512 000
%, H ODyso o 16 47 0.225, J2 B X B8 (OD 5 =
0.094) 9 2 4% , PRI, A R G 95 I i 48 70 03085 25040 A
1:512 000,
2.3 CrLRR-1#L{EH4EFIES T

GEARFERR [rr-1 ) RESDA-PCR §™ 3 2% 5 41 %]

SA PR , VIR SE 454 T e 30, AR - Bt A 2]
CrLRR-1H 55—/~ 4 i+ 207~208 bp 4k . 481X
A Y 21 gr MG AR BERR Drr- 1 1) 6 RNA JEAT 5% 5%
PCR, 45 7R, LA 21gr i cDNA WA MR fE % 314 1y
CrLRR-1%:H K CDS &K ¥, i 58 AL Ak -1 7h
ANEEY 38 i CrLRR-1FE A CDS ¥ 51 ( 3B) , #
B lrr-1 W CrLRR-1JE P JC vk 1 % 23k o il & 1)
CrLRR-147LIfL7%5 £¢ Protein A FIH 535 4l J5 i i
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20r - CrLRR-14701L{E CrLRR-1 antiserum
-8 PHPEXF IR LTS Negative control serum
1.5F
o 10f
@]
0.5
LF—E—e—t—e—e—e—5—3
ST TTT T
£V . S 0 o ¢
NTONTN S AP MNP AN
N RPN

i Dilution
B 2 (& ELISA R NE M i
Fig. 2 Determination of CrLRR-1 antiserum
titer by indirect ELISA

21gr  Irr-1

3000
2 000

ku 2ler lrr- 21gr Irr-1
130
100 -
08 ")
£ s .
40
35 N

A GASHERR br- 11 RESDA-PCR (A \P.S. T 435054 De-
gAlu 1l DegPst | .DegSac Il .DegTag | ) RESDA-PCR of mutant
lrr-1 (A, P, S and T represent primer DegAlu | ,DegPst | ,DegSac
I ,DegTaq 1 );B: B AER 21 gr FGEARHERR Lrr- 1 1) UG 5 PCR RT-
PCR of wild type 21gr and mutant /r7- 1;C: CrLRR- 1 F A A6
Detection of CrlLRR-1 antibody specificity.

3 -1 REFKIES CrLRR-1 ks BT
Fig. 3 Verification of Irr—1 mutant and detection of the
specificity of CrLRR-1 antibody

Western blot #4740 (& 3C) , HF A= 21 gr Pk H 7w
FRSEPESOHT , ST RN 57 ku 43T, 101 28 AR K frr- 1
VKB A KD 2 H bR 25l , = W & i bk se
P4 G CrLRR-1E A, AT T 250 i

5

24 CrLRR-1EBEREKERMNEN
A 4 vl WA Y 21 gr 5 R ARAK Lrr- 1 1) #E R
IV 68 4 e e - 9, 7 B A 78 21 g 440 i S
B S W b 2T (8 5 [ B 20 A 5 P9 A AE D
‘*Maﬁ; T 7E ZEAE R brr- 1 R PN LT B AN 898615
S, Uk B PR LA R A S AT A S R

CrLRR-1% .

FMG-1B CrLRR-1 DIC

21 gr

. - O-
Irr-1 (:‘
5 o
¥
o

2 pm

B4 REWAKANCLRR-1 EAEREREFWIT M
EfL
Fig. 4 Analysis of CrLRR-1 protein subcellular localiza-
tion in C. reinhardtii by immunofluorescence

2.5 CrLRR-1#ifE4RMIRAKTELRRL1 ER

i & 5A A 1, CrLRR-1 45 14 369~386 aa ik Bk
FEKFE LRR 25 1 i HA B IR sF vk o SR BOKAE M
SR T g B A I, 45 5 R (] 5B) , E7KF
- 4 8 BN A PVDF i - 70~100 ku 22 6] 4 W
b PHE Rt L A R ot s s TR T 328 09 55

22 i i 98 R 12 BH A 4% b /K B LRRL1 (leucine rich

Chlamydomonas reinhardtic. DN KGLSVLDLGGNNIGPK

A Oryzasativa: 1 NTALKSLNLSGNAIGDE
Oryza sativa
1x 2% 3x 4x
ku
180 [
130
100
; -———
70
55

A:CrLRR-17E 1 369~386 aa 7E/Kfif LRR & 11 /PR Conser-
vation of CrLRR-1 protein 369~386aa in O. sativa; B: /KFGH H &
B B G 9% BN 4G Western blot detection of total protein in O.
sativa leaves.

B 5 CrLRR-1HifkteillkiE LRREH
Fig. 5 Detection of LRR protein in O. sativa
leaves by CrLRR-1 antibody
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repeat-like 1) & 1, K/N K 90 ku, B AL G5
LOC_0s06g13050.,
3 3

Ui T HbRFE B 4% S A FRk A
HHE A B P40 B 5 A S A 2R Dy R A SRR
A5 i A M5 B TN 43 CrLRR-1 88 ) —
PLER SEARPE I PR AR BRI L S K
o A AR 1 A [RIRPE S, DL AR P B CrLRR -1
1 369~386 aa Xk, & Wiz S v KB 5 KLH
RIS BRPERTVE 2 . 5 RS AR (A L,
NTABE KRR AR 4, 5 AR R
Je ARAXLRESE TR A KN, BE 5 o e M | T g b
LA = AP ARSI ] 4 CrLRR-14¢
LY , SR A ELISA Bkl i i85 1:512 000,
% Protein A FIHJE 5 M4lifb 5155 CrLRR-1FEHZ
FEREPIUR . 3 G B SR SO % B 1A B
S P TR SR 14 A 8 Y R LRR-1 28 1, 490 45 4 e
CrLRR-1 85 1 32228 0 T30 A AN A 5 A A o .
P A I8 BEBEAE A g8 S 1 22 KR T LRR /=
SFE, PRI 14 22 S DR T AR S K RS LR-
RLIEA, HA—E MR .

LRRs & 5 56 K A 5 4 06 19 28 1 5 e DL i
FEHSEWIRZ — e RGPETER Y A Y 1k 552 DY IR
RSN R AR D TR SR . A
FRM, LRRs EZAE R SR ESIX I, 2 545
P JE A A R0 . HRTE ol TR ZH
Y LRR ZE ], 9 H R BLRHS /3 AE ) ) LRR B 25 1
R E I 1 ER X T X s N B S ) e
RAPE TN TR A K K F 0 T BLIE 98 o
R5E3E . Chen % 1 53 & Bl — 4~ 37 19 7K F LRR-
likel #£ F YPD1 (yellow and premature dwarf 1) % 3.
TEM SRR I, ypd 1 AR BGRB8 1
LR AR A % . YPDI I 5848
D) 1B & 2 B =R 2 1o el = = SR NS B
TR HE . AHF 7T T 25 9 CrLRR-1 Hrik ] £ 5
PUKFE LRR-likel 25 11,8 iz 8 AR KRS AR K
KHIVLEITFR AR A 7 TR

g5 bk, A 5 38 2 A W A B U 4 # 3
A HE LRR-1 8 (B T, T 5 R et 2
JIK, 5 KLH 5 F5e 87 06 2% 1 e, Pl & 73
B SES CrLRR-1 £ STRebUIA , 30 %A

BRMEU T KRN TR LRRLL & (. iR h

# IR SRR AR SY LRR ZUEE (1 D AE , b WA
HL B B
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Preparation and identification of polyclonal antibody against LRR-1
protein of Chlamydomonas reinhardtii

FENG Li"*, LU Jing’, WEI Siwen’, HU Zhangfeng'*, YI Meixia’, LUO Shichao®

1.School of Medicine, Jianghan University, Wuhan 430056, China;
2.Hubei Key Laboratory of Environmental and Health Effects of Persistent Toxic Substances ,
Jianghan University, Wuhan 430056, China;
3.College of Life Sciences, Jianghan University, Wuhan 430056, China

Abstract  Chlamydomonas reinhardtii was used as a model organism to deeply study the function
mechanism of leucine rich repeat (LRR) in the process of innate immunity in the organism. The physico-
chemical properties of CrlLRR-1 protein including secondary structure, hydrophilicity, and immunogenicity
were predicted and analyzed with bioinformatics. The CrLRR-1 specific peptide was artificially designed and
synthesized , then coupled with keyhole limpet hemocyanin (KLLH) to immunize New Zealand white rab-
bits. The results showed that the antiserum titer was determined to be 1:512 000 by indirect ELISA. The
CrLLRR-1 protein polyclonal antibodies were obtained after sequentially purifying the antiserum with Protein
A and antigen affinity. The antibodies prepared with immunoblotting and immunofluorescence detection spe-
cifically recognized the endogenous LRR-1 protein in Chlamydomonas reinhardtii, and the CrLLRR-1 pro-
tein was mainly localized on the cell membrane.It is indicated that the polyclonal antibody against CrlLRR-1
protein were successfully prepared and identified.

Keywords Chlamydomonas reinhardtii; leucine-rich repeat; innate immunity; defense response;
polyclonal antibody
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