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Identification of guava root—knot nematodes in Guangzhou and the clon-
ing of 14-3-3 gene
FENG Yan',RUAN Xiancong’, CHEN Jun® ,LUO Mei', LIU Shuxian®,JU Haiyan',XIE Zhonghui', XU Shijin*

("College of Agronomy, Zhongkai University of Agriculture and Engineering , Guangzhou 510225, Guangdong, China;’Guangzhou Science
and Research Institute of Fruit Tree ,Guangzhou 510405, Guangdong, China )

Abstract: [ Objective] To make sure what species the root knot nematode was that affected the guava in
Guangzhou, six guava cultivation areas affected by root knot nematodes were investigated. In addition, to
study the pathogenic factor, the /4—3—3 gene was cloned from the identified Meloidogyne enterolobii.
[Methods] The females were separated from the diseased roots of guava, and the second instar larvae
were incubated from the eggs separated from the roots. The perineal were cut manually under an anatomi-
cal microscope, and then the perineal patterns were observed under microscope. The males were separat-
ed from the soils of diseased guava using the Baermann method. Then, the female, male and the second in-
star larvae were observed under optical microscope using the morphological method to identify the root
knot nematode species they belonged to. Molecular biology method was also applied for further verifica-
tion of the molecular results. The primer set #C2F3 and #1108 were used for mtDNA PCR amplification.
Then, the degenerate primers were designed according to the 14—3-3 gene of M. incongnita and M. hapla.
RT-PCR was performed to amplify the /4—3-3 gene using the designed primers. The PCR product was
run with electrophoresis. The fragment was cloned and sequenced. The sequence was analysis by bioinfor-
matics method. Sequence analysis of genes and proteins was carried out using Blast for sequence similari-
ty analysis at NCBI. Open reading frame (ORF) was analyzed with ORF Finder (http://www.ncbi.nlm.nih.
gov/gorf/gorf.html). The physicochemical properties were predicted by EXPASY (http://expasy.org/tools/
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protparam.html ), transmembrane analysis using TMPRED forecast (http://www.ch.embnet.org/ software/
TMPRED_form. html). Protein translation and motif analysis were performed using proteomic on—line Ex-
PASy.[Results] The morphological and molecular characteristics of guava root—knot nematodes from dis-
eased root tissue of guava in Xintianer village and Lianan village of Huadu district, Guangzhou and Shixia
village of Zengcheng district, Guangzhou, were monitored. The root knot nematodes including female,
male and the second instar larvae were observed under optical microscope. The second instar larvae were
worm shaped, body ring was small and clear. Side lips were large triangular with lip slightly higher than
the middle lip. The mouth needle was slender, conical whole slender, blunt head, crown obvious, sharp
tail. The slender needles of the two instar larvae were able to be clearly seen. The base of the stylet was
clear, large and round, the middle esophagus line and middle esophagus ball are clear, and the middle
esophagus ball was oval. The female body was pear shaped with a prominent neck. Lips was discoid, with
slightly rose. The mouth needle was slender, with a large baseball. The perineum was ovoid or oval in
shape, the lines were fine and smooth, the tip of the tail was in irregular ring shape, and the lateral line
was not obvious. The male was worm shaped, with a clear head ring. The head was high round, slightly
constricted, apex cone. The middle esophagus ball was oval. The tail was short and round. Transition was
curve. The morphological characteristics showed that they were M. enterolobii. With molecular biological
techniques, primer #C2F3 and #1108 were used for mtDNA PCR amplification. The amplification product
was near 750 bp. Both the morphological and molecular results showed that the guava root—knot nematode
was M. enterolobii. Degenerate primers were designed according to the /14—3—-3 gene of M. incongnita and
M. hapla. The results showed that the open reading frame of the M. enterolobii 14—3-3 gene contained
783 bp fragments, encoding a protein of 261 amino acids. It was named as Me—14—3—-3. The resulting se-
quence was compared to blastx on NCBI, and the results showed that the /4-3-3 gene was the same as ex-
pected. The top two genes with the highest similarity were the /4-3-3 genes from M. incognita (accession
number: AAL40719) and Aphelenchoides besseyi (accession number: AJE60959), with the similarity of
98% and 80%, respectively. The molecular mass of 14-3-3 protein was predicted with Protparam tools to
be 29.6 ku. The theoretical isoelectric point was 4.67, and the molecular formula was C; 206H2 065N3370424513,
with a total of 4 135 atoms. The stability coefficient was 46.60, suggesting that the protein was not stable.
It had the unique domain of /4-3-3 gene through analysis. The 14—3-3 sequences of M. incognita
(AAL40719 and AAR85527) were downloaded. Two M. hapla 14-3-3 sequences (2475 and 1597 ) were
obtained by comparison with the transcriptome database of northern root knot nematodes. The 14-3-3
gene cloned from M. enterolobii was the same group as the AAL40719 from M. incognita and the 1 597
gene from M. hapla. By comparison, most of the three 14—3-3 genes with the same group were conserved,
but there were still 8.92% variations. [ Conclusion] All the root—knot nematode that separated from the dis-
eased guava in Guangzhou were M. enterolobii. The M. enterolobii 14—3—3 gene was successfully cloned,
and the M. enterolobii sequence was analyzed with some tools on internet.
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1.2.1 SgRBAEMNE  (1)HERSHESCHAER
5K FEMRVEE T 15 I B SHE RO B A 45% 1Y LR
e D BRAR S5 4 M H H A5 A SRS, FH B il 1)
R4t N & ) 5 8 TRV A g, DDA 5 2 A
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g, R b SR8 TR A U T ISR LY
CUER, VEFFETRER , 235 I IX A BCR AR . BB
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5N 95 CRIB K AR5 min, BB INRJE
A B OV CE AE B O AL L 8 000 1 min™ F%E 13 B
O 1 min &, HUH B0 48 B 7E-20 CRYVKAR T IAAF
%M.
132 Lk RDNA S 314 BEFIMRES LR
5] W #C2F3 (5° = GGTCAATGTCAGAAATTTGTGG—
37 ) F#1108 (5’ ~TACCTTTGACCAATCACGCT-3")
BEFTH 3 mtDNA (Mitochondrial DNA) 1 CO I (cy-
tochromeoxidase Il ) #1 IrRNA (Ir ribo nucleic acid) %t
PRI TE] P8
1.3.3 PCR¥ ¥  LI#C2F3 F#1108 1E K51 9y itk4T
PCR Y"1, #% BELLR SRR R 47 : BEHR DNA 1.5
wL, 2xPCR buffer for KOD FX 12.5 pL, dNTPs (2
mmol-L™")5 wL, 51414 1 pL,KOD FX 0.5 pL, il H,O
225 pLo W B :94 CHZAEE: 2 min; 98 CAEYE
10 5,55 CiE k30 s, 68 CHEfH 2 min, 3£ 35 I~ 1F
568 CIEAH S min, 1B KK PCRAFHUN . JE
=20 CHRIVKAR T R A7 £ B TR
1.3.4 @ik ArRECER S S AEEAR PCRYJER
5 WL 1.5% () R BEBEBE EA T FRLIK , FIBEIE BRI R
GEEE
1.4 14-3-3EFAMEE
1.4.1 RNAZZR BUE R RIZR SO gEET T
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Rk, BRI 2 14 R atEA T RNA $2H . $EHCRNA {1
bt 2 XA YR A R A A E 7 (9 Easy-
Pure ®RNA Kit i8I &1 7, BB IR U T
142 R#F AWM cDNA At &4 AR
A BR 2 /A= 77 19 TransSeript ® One—Step gDNA Re-
moval and ¢cDNA Synthesis Super Mix i & . i
K Z 1T : Total RNA/mRNA 7 wL, Anchored Oligo
(dT) s Primer(0.5 g+ L") 1 pL,2XTS Reaction Mix10
wL, TransScript ® RT/RI Enzyme Mix 1 pL, gDNA Re-
mover 1 pL, A RNase—free Water 2 40 pL. %1
DL 34T 142 °C 30 min, 85 °C 5 min, Bl J5 ¥
B 1) cDNA U #E47 PCR Y71
143 314p3%it AR NCBIJE R JE o i g 7 AR 4%
2 i1 (M. incognita) 1) 14-3-3 FEH (551, BRI )T
FREELE AL SR BAR 2 P 1) 14-3-3 3L H 791, k4 7
FEXF AT , e S TR R A A 1 X a5 [ 4ok
PG G MR AEL B iy 14-3-3 L cDNA 2 K7
H, 59T :14-3-3F: ATGACKGAGACAATGTT-
GGA;14-3-3R: TTAATTTGTGCCTTCGGCATCA
1.44 cDNAORF &% 53 843 % #2435
cDNA Fl Tt — 2L iy 38 , BAR R AR R UNF < 2x
PCR buffer10 pL,dNTPs(2 mmol-L™") 5 uL, I R3]
Y145 1.5 WL, B cDNA2 wL, rTaq B 1 wL, /K 2
50 plLo

PCR #i¢ B LLN S b A8 7 #E 47 2 94 C il AE 1 3
min; 94 CAE 1430 5,50 CiE K 30 5,72 “CLE{H 1 min,
I 35 M 72 CHEMH S min, iR KR PCRAFHUE

T 445 R FH 190 3 Mg A 48 e HhL kRS 0, e 4%
PCR J=4#)-20 CL~-T-

145 St K 24419 PCR Y% 2 Invitro-
gen A A HEAT SEREN T .

146 RRBAFEZFEFI 5N FERAEHNTY
53 Blast 75 NCBI R sl 47 e S AU X 43
¥ro ORF H ORF Finder (http://www.ncbi.nlm.nih.gov/
gorf/gorf.html) BEAT 40 M7 , AL ME S5 FH EXPASY #E17
1E 28 F0U I (http://expasy.org/tools/protparam.html ) , 5
[ 53 A1 iz 11 TMPRED 3£ 47 15 Il (http://www.ch.emb-
net.org/software/TMPRED_form.html) . Z& [ & 1% Al
FEFP TR R (4124 FE 28 ExPASy o
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HETEEREEMGEIE (1)
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212 MREZ &R BN HIE SR
MR R, R AUE A LS BT, IR R
BRI s BTN, FVEFRERT R s 25 B 4B
RGP BIE B IRE , 2k S0 HAOT- , BARIXIRAL
AHLI, 2 AT (L 2) .

AR 2 v O RS MR S LR B

A, ZIRL BNETIL ; B. AL s € iR BRI
A. The side of J2; B. The head of J2; C. The tail of J2.
1 SEERELZH_BHHES

Fig. 1 The second instar larvae of Meloidogyne enterolobii

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



o571 Y

AR TR O RIS L UK S 14-3-3 B s e 879

R1 RELBR TR RNEME(2=10)

Table 1 The measured values of Meloidogyne enterolobii juvenile (J2) (n=10)

B 1A i HI M {2l il M. enterolobii

Parameter ~ Huadu Panyu Zengceng Conghua Nansha Huangpu ’

BL 415.9 417.4 419.9 417.1 4142 416.8 388.6~436.9

(378.4~420.9)  (389.1~425.6) (391.1~438.5) (388.0~436.5)  (386.3~442.5) (368.3~431.3)

GBW 15.8 15.6 16.1 14.8 14.8 15.3 14.0~16.6
(15.1~16.3) (14.5~15.9) (15.1~16.7) (14.1~16.6) (14.1~16.6) (14.1~16.6)

M 11.5 11.8 12.1 11.3 11.2 10.9 11.6~12.9
(10.6~12.1) (10.7~12.8) (10.5~12.6) (10.9~12.6) (10.9~12.5) (10.1~12.6)

h 19.6 18.9 20.8 16.3 15.9 16.2 12.7~22.1
(16.2~23.1) (14.2~20.2) (15.2~23.8) (13.2~23.1) (14.2~23.2) (13.2~23.8)

TL 53.4 55.3 51.4 54.4 54.3 51.4 41.9~66.5
(41.6~59.7) (42.7~60.1) (42.3~58.6) (41.8~59.7) (41.6~60.1) (41.3~59.4)

T BL. R GBW. IR RAATE s ML AR/ 1 he SR AR B XA TL. A 55 PR EUEE R . R,
Note : BL. Maximum body length; GBW. Maximum body width; M. The length of the needle cone/Stylet length; h. The length of tail hyaline area; TL.

tail length. The numbers in brackets are value range. The same below.

A MERREAR B, 2314805 C. MU AR D, R H 5.
A. The entirety of female; B. The perineal patten of female; C. The head of female; D. The stylet of female.
2 REERELAMRES

Fig. 2 The morphology of Meloidogyne enterolobii mature females

F2 IRGLALERNEE(n=10)
Table 2 The measured values of Meloidogyne enterolobii mature females (n=10)
28 AT FHH T N 314 B M. enterolobii
Parameter Huadu Panyu Zengceng Conghua Nansha Huangpu ’
BL 598.6 682.3 730.8 417.1 698.0 711.0 552.0~995.0
(438.6~730.4) (578.4~849.9)  (592.8~896.4) (388.3~436.5) (584.0~868.0)  (592.0~896.0)
GBW 389.8 462.5 541.8 14.8 435.0 405.0 315.0~702.3
(302.6~562.4) (391.3~690.4) (391.7~710.8) (14.1~16.6) (321.3~690.8)  (311.3~710.8)
M 12.1 11.8 11.5 11.3 11.7 12.0 9.2~13.2
12.3(10.4~13.1)  (9.4~12.7) (9.1~13.2) (10.9~12.6) (10.9~13.8) (9.2~13.5)
0 1.9 2.7 2.5 2.3 2.5 2.1 1.7~2.9
(1.7~2.3) (2.1~2.9) (2.2~2.9) (1.9~2.8) (2.2~2.9) (1.8~2.6)

0. PR 28 & T AR IT 1A BE B/ K

Note: O. The length between stylet base and gland opening of dorsal esophagus / stylet length.

MR ZE 2 M I S, B AL S e v T b
VDB O T B AR TR B B XU B AR IX AR
R YE WA ERE Y 3 A R AR 45 2 5 2 WA o
G H G AR ZE 2 R A A — 30

213 MR4L kMR BHEWEHIE S RE W
T B AT ORI IR Sk DX R IR WS AR AR
HRAS 3 FUEF SEEERER s & E BRI RN ; e ([ 5 58

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

e (1 3) o MR 3 5% Al v AR 4 £k o
T E I R RN A5 22 % e 5 T DG AR 4 4 ok e o
BN A, P AR E R 1A 6 4 Mt S AR 45 4 1
B 5% B GRS B pHiR A —2L,
22 ZHMHTFERE

155 FH5 1454 C2F 3 Fi#1108 XF AL B SR 48 R Vb +
FOI T AR 8 ) N TR SR AL AR AR
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A U U B B SRS C. MRS S5 D, MR 1AL
A. The entirety of male; B. The head of male; C. The spicules of male; D. The stylet of male.
B3 SESRELABERES

Fig. 3 The morphology of Meloidogyne enterolobii mature males

x3 RELAFERVERE(n=10)

Table 3 The measured values of Meloidogyne enterolobii mature males (n=10)

BH e il S i o il R

Parameter Huadu Panyu Zengceng Conghua Nansha Huangpu ’

BL 1 860.6 1682.2 1730.8 1678.0 1596.3 1820.4 1348.6~1913.3
(1438.6~1910.4) (1578.4~1849.9) (1592.8~1896.4) (1389.6~1821.2) (1430.0~1789.2)  (1521.3~1980.3)

GBW 43.6 442 44.8 423 44.8 43.6 37.0~48.3
(38.6~46.4) (39.1~48.4) (37.5~48.1) (39.3~44.3) (42.4~16.8 (37.0~46.2)

TL 125 11.8 115 125 11.2 11.6 8.6~20.2
(11.2~13.1) (10.4~12.7) (9.1~13.2) (10.3~16.5) 9.8~15.2) (10.6~13.7)

DXCEEH  BEloa MEREL AR O %) DNA 3735 H mtDNA
[ CO I FTIrRNA X, PCR 738477 ) J1- i /1N Ay 750
bp(E4),

LRI SEEE 5o TRE MBS R  HEWIZ AR 45
RS H GRS S (M. enterolobii)®™
23 14-3-3EEKEE
2.3.1 PCR# 3% M4 NCBI S K 8 rh iy g AR &b
2 Ht (Meloidogyne incognita) ¥ 14-3-3 KL H 1 741,

1 000 bp
750 bp

500 bp

2000 bp

1 000 bp
750 bp

500 bp
300 bp
200 bp

R ACTT MR &5 2k e St 2 s 13 R i 14-3-3 L X
FEH, AT X S, 8T 15 I el 2 A ) 1 X
FE5 19 (14-3-3F 1 14-3-3R ) K9 W4 H T FR 452k
H1 Ay 14-3-3 FL[H ) cDNA 2 K FF 41 . PCRY 1K
/NEDL 1000 956 1 & 555 2 Sy Z | (&15) , 5
BTS00 R BE /I — 3, HEl b 4 B
W B I 6 RE T BRI IS, 3145 783 bp K/
R B

M1. DL 1000; M2. DL 2000.
4 S|¥#C2F3 F#1108 # LK 4T
Fig. 4 PCR amplification by primer #C2F3 and #1108
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1 atghcggagacaatgtiggatigeictgacaaggigactgagaccaaggaagaactigitcagetigecaaactcgecgaacaggetgag
MTETMLDCSDKVTETKEELVQLAKLAE® QAE
91 cgttatgatgacatggcagagtcaatgaagaaggttaccgaattiggagacgaactgictaatgaggagegeaatcticteteggtiget
RYDDMAESMKKVTEFGDELSNEERNLLSVA
181 tataagaatgttgtigeosctegtegtictictiggegtgtgctttegtetattgageaaaagaccgaagggeegaagaagacgatgagt
YKNVVGARRSSWRVLSSIEQKTEGGKKTMS
271 aaggaataccgtgagaaggtigaatgtgaattgegtgacatttgecaaaggtgttatgaatetictggacaaatttettattcecgaaaget
KEYREKVECELRDICKGVMNLLDKFLIPKA
361 ggaactcctgatictaaagtgtittaccttaagatgaagggegactactategttatctggetgaggttictictggtgatgagttgact
GTPDSKVFYLKMKGDYYRYLAEVSSGDELT
451 gatgttatcgacaaatcgeaacagagttaccaagaggctitcgatattgetaaggacaaaatgecgecaacteatecaattegtettggt
DVIDKSQQOQSYQEAFDIAKDKMPPTHPIRLG®G
541 ctggetetcaactttteggtetictactttgagattctegacaataagggcaaggcttgtcagttgectaageagtettttgacgaggee
LALNFSVFYFEILDNKGKACQLAKQSFDEA
631 gttgecgagtiggacactctigaagagaatttgtacaaggactegactceteattatgeaacttettcgegacaatttgactetgtggact
VAELDTLEENLYKDSTLIMQLLRDNLTLWT
721 tetgatggeggegtigaggaaccggagacggelecaallgtigelgatgecgaaggeacaaalfaal
SDGGVEEPETAPIVADAEGTN *

E5 SESRELHE Me-14-3-3 ERRESERBEFS

Fig. 5 Meloidogyne enterolobii Me—14—3-3 gene and its amino acid sequence

2.3.2  Me—14-3-3 35 B & cDNA /3] B ife ) R IL IR
A5 KPR 7 5 7E NCBIL L HEFT blastx HEXT
g R R 5T N 14-3-3 5, ST AT —
o HEAERT 20000 70 il FE IR A 2 e 5K TR
e Y 14-3-3 FE P AL 53 501 R 98% (55 55
AAL40719.1) F1 80% (65 575 : AJE60959.1) , S5/ 7
MR 45 2k i 59 A — A 14-3-3 FE DA L1 R 80%
(14-3-3b,%53%'5 : AAR85527.1) . i i ORF Finder
B4 (http://www.nebi.nlm.nih.gov/gorf/gorf.html ) 73T,
JrY i A Be & T R H ERZE L 14-3-3 B 1Y
ORF, BFiZ LK i 44 9 Me—14-3-3, % IR [ FF L
I5e] 12 HE AL 7% 783 bp B Fr Bt , gt 261 > 2 L ik (4]

1 115 0

5) o H Protparam T.EL. X 12 J& [ g fth 1) £ 11 #4647 93
M, HA3 it 4 29.568 4 ku; FRISZEH 5K 4.67; 43
T3 CasHa06Ns370024S1s, FA 4 135 AT B2
T ZECH 46.60, HEMNZE H R A RUEFAAENEN .
Wi, B 14-3-3 LR A 5 (K 6) .

P B RSEL i 14-3-3 5 F1I/E NCBI b 17
FEXT K T 2R 7 5 FH AR Ik A T A, 45 SRR B v
TN S B GARSE 4 Y 14-3-3 3L 5 R AR
g% Y 14-3-3 52 (AAL40719) B R —37 L T 5
OSSR AN — A 14-3- 30 R
(AAR85527) 3@ M 3 5 IKAF TR L S b e i 2%
RN Pt S NS R 5 S A W F 5
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BHH1 |
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Fig. 6 Meloidogyne enterolobii domain of 14-3-3 gene
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83 A ZE LR B Ditylenchus destructor 14-3-3 (ADW77527)
{ g 5 AR G5 th Meloidogyne incognita 14-3-3b (AAR85527)

K ABELL B Heterodera glycines 14-3-3 (AEG64708)

\_Eklﬁ?ﬁ'j’%é’ﬁﬂi Aphelenchoides besseyt 14-3-3 (AJE60959)

75 WAMEER H Bursaphelenchus xylophilus 14-3-3 (ACZ13351)
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—
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Fig. 7 The cluster analysis of root knot nematode 7/4-3-3 genes

™ 3 A L 14- 3- 3 3 A F B
(AALAO719 I AARS5527) , it Fb XA il duf
SEETRIE RS T 24 14-3-3 85 (2475 F11597) .
AT HXT , A BT T R )Y 4 6 1% e AR A 2k L i
14-3-3 3£ F (AAL40719) AL 7 AR G526 HLf 2475 7
H1) K [ —2 W 55 AN 14-3-3b 50 T iR G52k iy
1597 J& T—35. ¥ 3 FEE BT HXHpT , HORHR

3 BORRSFI  (HSRAT SR A 8.92% 78 5+ (K1 8) .
3 W 1w

% 5 HARSE 2 AU AR 9 E0m H1, JCH
W2 FEMEORERE ., I EeaAF S Z

FHIR Dy AR IR AL B IR B 2 i IR R
ARG FAT, e A R B DX BRI R 4 LA,

Me-14-3-3.seq AGCTTGCCAAACTCGCCGA) 80
Mn-14-3-3-2475.seq AGCTTGCCARACTCGCCGA 80
Mi-14-3-3.seq BGCTTGCCARRCTCGCCGA 80
Consensus

Me-14-3-3.seq 160
Mn-14-3-3-2475.seq 160
Mi-14-3-3.seq 160
Consensus

Me—-14-3-3.seq GCRATCTTCTCTCGGTTGCTTATARGA 240
Mn-14-3-3-2475.seq AATCITCTICTCGGTIGCTIATAAGA 240
Mi-14-3-3.seq BATCITCTCTCGGTTGCTIATARGA 240
Consensus gcaatctLeTotcggttoottataagaa QUtgttgd GCCCGLCgLLCLLC TOJCgtgt ctttcgtctattgagoaa
Me-14-3-3.seq AT TGCGIGACLTYY 314
Mn-14-3-3-2475 seq ETTGCGTGBCFA Cg 314
Mi-14-3-3.seq P TIGCGIGACRTH 314
Consensus -
Me-14-3-3.seq 394
Mn-14-3-3-2475.seq 394
Mi-14-3-3.seq 304
Consensus

Me-14-3-3.seq EGCTGAGGTTT NN e TTGACT]E 474
Mn-14-3-3-2475.seq GCIGAGGTTICH Y TTGACTES 474
Mi-14-3-3.seq EGCTGAGGTTTICH {e TTGACTE 474
Consensus tgaagggcgactactatcgtta T gctgaggUtttc  ctgg gat@ Ctgact COtt T ga aa tc caacag
Me-14-3-3.seq 554
Mn-14-3-3-2475 seq 554
Mi-14-3-3.seq 554
Consensus

Me-14-3-3.seq 634
Mn-14-3-3-2475.seq 634
Mi-14-3-3.seq 634
Consensus ttcggtcttctactttgagattctcgacaataag caaggcttgtcagttggctaa cagtcttttga gaggocgttg -
Me-14-3-3.seq 714
Mn-14-3-3-2475 seq 714
Mi-14-3-3.seq 714
Consensus

Me-14-3-3.seq TGCTGAIGCCGR 785
Mn-14-3-3-2475.seq lTGCTGATGCCG' 785
\“*l4*3*3$0q TGCTGATIGCCGR 785

Consensus

tggacttctgatggoggcy tga gaaccggagacggotcca g tgctgatgocga ggoca aaatta

Mi-14-3-3 3 AALA0719.1 J751; Mh-14-3-3-2475 it HREEL Ui R AV FE R 1Y) 2475 1591
Mi-14-3-3 is AAL49719.1 from NCBI, Mh—14-3-3-2475 is the 2475 sequence from the northern root knot nematode transcriptome database.

8 HREEIRLLKR 14-3-3 EEMLLX
Fig. 8 The alignment of root knot nematode’ s 14-3-3 gene
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SEE VIR T S ORGSR 14-3-3 3L I
W% LK iy 44 Me—14-3-3, 14-3-3 & 3L /]
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TR A B ORGSR Kk E B
W B AR . 14-3-3 S B WIR N
BT L, B 00 PR T B R H S AR S 2R
() 5e G ST AIRBEE N o i) SRR R 3L A R
B, Nilk— W5 Me—14-3-3 0 HARVE I IS B o
FREEZE U BUR ML BE e — 2 1 fit

4 4 ik

NS B A% X R AR R 26 HUREAR T i TR A2 2
T BEE TS HOR T A5 R DR SRR A Y
RG] L X T A 1R A 4 U Oy 2 AR 45 28
(M. enterolobii) . FR¥EF T MR 5Lkt S L I iR 452
W 14-3-3 B AR 5 19, ) se 4 B
TARZELL R 14-3-3 FEH T A W Hosiw 44 0 Me— 14~
3-3o XFiz Ak R G it i B AT 0 HEZ R
EARREENEN, BRI R BRI SR 7
HRGELE th 14-3-3 3L (AALA0T19) B A—, S
HRZE LR LY 14-3-3b 3£ (AAR85527) WAN[H] S &R o
RS GH GRS KR E EHHA X,
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