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in Roots of Robinia pseudoacacia Induced by Rhizobium 87-1-1
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Jiangsu Key Laboratory for Prevention and Management of Invasion Species,Nanjing 210037, China)

Abstract: To find special genes in transfer cells of Locust which was differentiated from root epidemic cells induced by
rhizobium, a forward and reverse suppression subtraction hybridization ( SSH ) ¢DNA library were constructed
successfully. Using ¢cDNA from the roots of Robinia pseudoacacia induced by rhizobium as the tester and ¢cDNA from roots
of Locust untreated as driver seperately, suppression subtraction hybridization libraries was constructed. 500 colonies in
both libraries were isolated and sequenced. Functions of ESTs were analyzed by blast in NCBI including database Nt, Nr,
Swissprot , COG,, Interpro and GO after removing repeat and redundancy sequences. 725 uniESTs including 385 uniESTs
in forward library and 340 uniESTs in reverse library were obtained. The assembling provided a total of 51 contigs and
674 singletons by cluster analyses of the uniESTs. Nucleotide homology searched with Blasin in NCBI non-redundant
nucleotide database and 674 uniESTs (93% of total uniESTs) were homologous with known genes. Protein homology
searched with Blastx in NCBI non-redundant protein database and 648 uinESTs(89% of total uniESTs) were homologous
with known proteins. The results of gene ontology ( GO ) annotation showed that 369 uinESTs were involved in biological
process with 270 times, molecular function with 448 times and cell component with 484 times respectively. Among these

ESTs, putative proteins were related to postiranslational modification, transcription factors, cell signals, cell wall/cell

Y 7E B HA.2014-03-26.
BEEWH . HE AREEE RS (31100448) | kil 344 (2113204120004) VLA G4
BIRBCR A /N B BER 50T W MR SRR 25 U R BIFSE. E-mail : xqwu@ njfu. edu. cn



XERAR | 25 ORI AT 87-1-1 U5 S IR R B2 A% 10 A0 MO Rp S ME IR 1 < DNA SCZEAG - KPP 31 23 A

membrane/endomembrane system, cytoskeleton and nodulin genes in positive library, and related to growth and
metabolites biosynthesis in reverse library. These results were generally consistent with physiological processes when the
Robinia pseudoacacia were induced by rhizobium. Such as MYB transcription factor, Vesicle-associated membrane protein
could be found in positive library which might be special expression in the transfer cells to aid the understanding of de-
velopment of transfer cells.

Key words : Rhizobium, Robinia pseudoacacia ,transfer cells,SSH , function analysis
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(i) FA 4 1) 26 9 SCPZE (SSHY) |, DA M i 19 1 SIS A% 366 200 A v A e S P ek R B A R AR R T 15 5 B AR
B AN 3 A A% 328 20 A 1) 23 BIL R B85 S
1 FHRHST5
1.1 ks

FIREAP (6 FHKR) , ARSI BT Fr R 4. BFh IR AR YR 73 B9 2R A5 1Y AR 9 T ik 87-1-1. 39
PP 722 75 % HYTSAG AL BRI 0. 1 %0 B THR RIS , T 70 °C ~80 CHi/K i, fh T AK 5 2 Al
AWK IEARR TR, T30 CIRAATHAEZE. FRIRK 2 2 em ~3 em WHRARIEE  SNEHBEA NF Hi57
WREESRD BT 25 CHFRE TR 14 h OGS, BUC A RIBEAR BB 9 RE bl RAL PR AR %) B
1.2 FIRIRAL mRNA H5 B FIRE

30 e 5 MR TR ELAE 3 o o SR A AR = A o ) R AR AR R e T R B AR 1B 4T 5L RNA B4R B &L RNA
Fe 42 B Invitrogen 23 F] 1Y TRIzol 13477 &. mRNA 4355 aifbfli 1 F astTrack® MAG mRNA isolation Kit ,
AL AT mRNA FE SR BE A0 T 1.0 % SIS EEIE AL KA UG RNA 1588k, S5Ot B T
VEIE OD {8, 55 Hk BEFN Al
1.3 FRERBEAEIERE SSH cDNA X ERIEE
13,1 #p] 284

R A5 B9 mRNA #5175 5%, Invitrogen 23 7] ) SuperScript 111 First-Strand Synthesis
System F1 SuperScript® Double-Stranded ¢cDNA Synthesis Kit #£17. £ 2 XU ¢DNA , F Rsa T %F X% ¢DNA 3
TTEEYT, 70 I LAARAS Y ¢cDNA H A tester Al driver, 7 tester Pi¥g /il adapter 1 I adapter 2R, #4) &2 X r] 22 i
SO HEAT 2 YRIHURT 2 K PCR 91 5 A 22 S ek SE .

Adaptor 1 Sequence ;5'-CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT-3",

3'-GGCCCGTCCA-5";

Adaptor 2R Sequence ;5'-CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGGT-3’,

3'-GCCGGCTCCA-5";

PCR Primer 1 Sequence :5'-CTAATACGACTCACTATAGGGC-3";

Nest PCR primer 1 Sequence :5'-TCGAGCGGCCGCCCGGGCAGGT-3";

Nest PCR primer 2R Sequence :5'-AGCGTGGTCGCGGCCGAGGT-3".
1.3.2 cDNA ST a9 4 52 2 [0 b SE T 49 O i

PR 1% 7= H Invitrogen 23 7] PureLink Quick Gel Extraction and PCR Purification Combo Kit #£474{i
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1.4 ERRIEERWNFRFSIHH
1.4.1 Fo e i it Kbt

P00 P J5 R R AT R ALBR. B SR cross_match Bl 7 51 H B9 244751, FIIH perlchimeric_Check.
pl AL BRI A (chimeric ) I SEREF S, 1 blast 177125 25 B e 91 i 15 L e 4], 0 R I 1 45 R B
repeatemasker Bt 751 H ) EE & 3. 25 55 7 51 HR ) polyA (K44 : PolyA _Check. pl) , 25 bR 8 5 51 5
(<100 bp) 3 3] T % & & 1) EST $0HE 48 | phrap #XFJEF7 R A PF3E, 88 hup://www. phrap. org/
phredphrap/phrap. html.
1.4.2 Fl o4t

4T FF 516 NCBI | #£4T BLASTn 1 BLASTp/ ( BLASTx ) 6] J 1 Hb %o 38 4 76 NCBI Nt 3¢ 4% %  Nr
Bdu e | SwissProt B4l  KEGG %4 % (http : //www. expasy. org/sprot/http ://www. genome. jp/kegg) .COG
B (http . //www. nebi. nlm. nih. gov/COG) [ X, % 3% R T RE #1740 2. [RIE, #F interproscan 214
TER S (Gene ontology ) T AE 1 fi# ((annotation ) 5 43 28 ( classification ). http://www. ebi. ac. uk/interpro/
InterproGO ( GeneOntology ) , http : //www. geneontology. org/or http ://www. ebi. ac. uk/GO/index. html.
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SEREME TR W N, 2 B FLAE 20 201, RIAIT 4R RNA 34 0 . 41k 19 mRNA 5 ¥ 515k 5Ok, 156 9
mRNA [ S, T LA 14 S T s SO
2.2 cDNA EgPliE#ERINEIE PCR

Sy ALY mRNA F S5 SR A B cDNA J5 F Rsa T BED), BLVKEE S SR, cDNA A BUECR 54,
ARBFVIE R eDNA HHaH fe e i 3 B3 Bl AR BR 1 43 F 8 Ju N (0.5 kb ~3 kb). Z80d Rsa 1 V)G 1Y
cDNA Jy Wil 58/, 75 0. 1 kb ~2 kb WG N, KNG 3, BT 5853 (181 2) Kehn T Adaptor 1
F1 Adaptor 2R B9 Tester cDNA i3] & Rsa | -digested Driver ¢cDNA 435l AT IR 220 2% 58 B IH U5 5
RIEIH) cDNA #EATPI4E PCR 4738, W&l 3 s, I8 cDNA FIARIH IR cDNA S50 VR HORE BE 22 PR 4%
K, UE BT I R 4

M X HE FEbh

B2 cDNA % Rsa I EgiIER K E
L HE il eDNA;2 Bl cDNA BiFYIJE 53 : %5 B cDNA ;4 XF Ht cDNA B D))=
M:1 kb DNA 43-F i fgifE
Fig.2 Electrophoresis of cDNA and cDNA of Rsa 1 digested
1 :Sample cDNA,2 :Sample ¢cDNA digested by Rsa I ,3: Control ¢cDNA,4 . Control
cDNA digested by Rsa I ,M:1kb plus DNA ladder

2.3 RBRSR\EEEIEFE SSH X EH PCR £
55 WK PCR F=&alifb )5, sale 3] pMD18-T 844k rh  #ga jil 4 SSH SO, LI &3 PCR 514 X} B ALk
VR 24 A TEREFATETE PCR X8, LUK I 45 3 R | 4 A BER BEAL /A3, 1 B 4 Fh e 250 bp ~ 1 000

Xof B« R Ak BT AR BRAR B2 2
TR it < AR T 75 Y LA P 2 21

BEl1 & RNABREHEKE
Fig.1 Electrophoresis of total RNA
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bp Z[a] S KN 500 bp 247, K 4 S R#R4> STREY) PCR HE VK4S

1 2 3 4 M 5 6 7 8

B3 0 H e SR A R A FR K
L IR IR 55— 48 PCR 2.« IE [ IR 55 Z 48 PCR;3 - IR A A — 4 PCR ;4. IE 13 AR W 48 PCR; S« BN WU 58 — 4
PCR;6 : I H IR 5 — %6 PCR;7 : IR THIBER —48 PCR ;8 AR IIES — 48 PCR; M:1 kb DNA 73T HARifE
Fig.3 Electrophoresis of cDNA after suppression subtractive
1 :The first round PCR of forward suppression subtractive,2 : The second round PCR of forward suppression subtractive,3: The first round PCR
of forward nonsuppression subtractive ¢cDNA ,4 ; The second round PCR of forward nonsuppression subtractive,5 ;: The first round PCR of reverse sup-
pression subtractive,6; The second round PCR of reverse suppression subtractive,7 : The first round PCR of reverse nonsuppression subtractive,8:

The second round PCR of reverse nonsuppression subtractive,M:1 kb plus DNA ladder

1 2 3 4 5 6 7 8 9 10 11 12 M 13 14 15 16 17 18 19 20 21 22 23 24

El 4 ZRERERSTEEMNEY PCR AN EKE
1-24 o BHLBEE Y 5a b
Fig.4 Colony PCR identification of inserted fragments in subtractive cDNA

1-24 are the colonies selected randomly
2.4 EST FAIHHIheEES 2

FEIE [0 5 5 18] B 220800 4 BRER 500 A B se Bt A Tl e, B 251 B i S5 00 A P 8 i, 16 % )
SCIEGY ARAS 491 A1 497 £5 Tt ESTs 751, TS ESTs BT R K 43 A £E 121 bp ~1 190 bp Z ], A
200 bp ~800 bp J& £, IEI6] ST ESTs P 641 bp, 21 30 ESTs “F-3K i 642 bp. #1531 ESTs i#F
FPREMB L5 5] 725 AETUAYFS) (uniEST) |, Hid (4% 674 S EA—JF 3 (singlets) ,51 DPHEF
1| ( contigs) ,uniESTs 7E IF [1] SCZE R JE 448 bp , S 1) SCZE XK BE 442 bp (32 1) O8F1E 1) SC2E 361
& RUIA CE 313 453L1t 674 4% ESTs J¥ %I 4E Blastn, Blastp . SwissProt, KEGG . COG . Interpro LA & Gene
ontology ( GO ) %4l e vh AT LA B A5 R LK 1.

SCIFE ESTs 43Hras R R, Z50F 948 B8 12 b HL XS A7 DS 2 471, 55 41, Getorf 14 T 8 7%, 648 4%
uniESTs HA FF B 2 HE (open reading frames, ORF) . #E#£ GO REXF 725 /> unikSTs #E47 DRI BRI 7
25, HoAPIE ) SCJ%E 213 A4S uniESTs AR A SCJE 156 4> uniESTs HEATIHAE B, WAL 53 o0 T h e Fn A
iR 3 AR E EST B FIIRE (S, B 6) . 1R[] 3C%F 213 4~ uniESTs FEAN AL/ B T 178 IR, 4
TUIREWERE T 248 WK, ALY BRI 1 272 WK [ im) S 156 > uniESTs 7E4MUZH /- s 8 1T 92 1K,
S FUIRER R T 200 WK, AW BRI T 212 K.
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Fig.5 Classification and annotated function of uniESTs in forward library
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Fig.6 Classification and annotated function of uniESTs in reverse library
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K AU s B R G Rl AR TE B AR FE IE M SO REA R E I P0ER TIRZ K, X5
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3 Wi
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AGRIGTE_ SRR b AR HE T 5 AR R T A AT e MR 2E 2 A 0L 1 A 6 22 U SC%E (SSHY) . ESTs
FEHN T RE M s | 1E 18] SCIE v 22 5 40 I B0 e 1B 0 6 S R 1 L N 53 6 20 B/ 4 R/ PN 5 22
GE AN AR SRR S 490 3 B DA O, T i SO 2 S A AR AR i SE A o6, KT 2
96 2R FHE DR U 1) ST o R ST 08 AT A B 1) SC PR Hh e o3 5 3] U AR A5 S A 5 A T R 235 968 1 T )
FEREIR X — A HL R S FRATIER BIM L (10 35 i — 300, AR08 uE B, 76 BRI, — 22 B A% 26 20
FRLA S A, PRI AR SCR S 1Y) SCPEA B 1 T gt AR A2 ARURE TR 15 3 J , R 8 M2 4 i w42 o1 42 338 40 i 2 £ 1)
PRSI IR SN R XTI ST AA s A A 4 T & A i R B IR I S % (A

AN b, B AT AS 5 0 22 10 2 TR IR L AN A A0 £33 A0 i, o MRP-1 B %52 0 1 K IR EL
Y0 Akt 1 33 AT B P ) AR S P e SR TR B X TR R R A R T L ) 5 SRR AE AL s AN I 45 4 LA
BEH. Elisa Gomez S5 R H], MRP-1 J& MYB & H 1) — 01, Z LR T & 56 3 d I e~ e
TV 5 1 336 00 L 1) B P 2 65 g ol Pt 9 636 5 HL MIRP-1 4 T4 1 4 386 440 L 1) % S 4k 6 PR 4 BETL-1
BETL-3 \BETL-9 45/ s Ak, It , MRP-1 B TA Ay 2 128 £ 38 200w A St PR 711470 i A SR A
FZERSCIE T MYB % 53 PR T A D BE A% 22 U I R85 72 3 288 356 TR A MR 93 T 15 00 L L Iy 0 3 28 1% 328 4
e 8 TARKIVER , e B — 2B B ST B At T AR & i fAUE AT EST 7571,

[ st £ 336 4t A — 4 22 ) B R X 35 75 0 o ) DA% ) i — B ml i s A RS LR
K. TEAR SCH R SO 38y B B 2 ARG S 3R 1, A B Tk — B R R A i Th 8. TR, SO il
HIRZ ESTs HARYE BLASTn 3R BN VCECF 3, (0 T HE A 0, 3k 40 3 N i i/0 J2 14 326 41 B T B 110 A S P 3 TR
FE 5. R, X6 3 6 35 R (BI04 B F30E— 28 o Tk T T ik A% 33 A0 L 9 T2 LR 434
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