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Transcriptomic Responses of Poncirus trifoliata to Citrus tristeza virus
(CTV) Infection
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Abstract: Trifoliate orange (Poncirus trifoliata L.) is highly resistant to Citrus tristeza virus (CTV),
but the underlying mechanism has not yet been known. The transcriptomic patterns in leaves of trifoliate
orange trees infected with CTV were compared with those of uninfected trees by using Affymetrix citrus
genome microarray analysis. A total of 295 genes were identified to be differentially regulated by more
than 2-fold following CTV infection, among which were 216 up-regulated and 79 down-regulated genes.
BLAST2GO gene ontology analysis showed that a large number of the genes are related to responses to
biotic and abiotic stimuli and stresses. A significant number of the genes were involved in metabolism and
regulation of ethylene, jasmonic acid, gibberellins, abscisic acid, auxins, salicylic acid. Some responsive
genes encode either cell wall proteins or those participating in cell wall formation. These results obtained

in this study should provide some important transcriptional clues to understanding the mechanism of CTV
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resistance of trifoliate orange.
Key words: trifoliate orange; Poncirus trifoliata; Citrus tristeza virus (CTV) ; transcriptomic
changes; CTV-infection

FIHAG 2R 05 tH AT A% 2538 i 7% (Citrus tristeza virus, CTV) 51, &4 ERA T E A X 3% i
AR o WA Y S5 B 5K A — SE PRSIl M S 7 — FE 20 58K (Yang et al., 2001, 2003; Zhou
etal.,, 2007). {ETPEH, CTV WIARALEIARREAIRG ™ X LA™ . CTV o 7 L o i dOopay s 4
FHIGEAL A . Az v BRI A BUIEREA . IR . Befh CTV 557 KT AR ST B
(Costa & Muller, 19800 >K@EATRI#. dbab, hisdkei . 9Bkt BT 2 A MBI E. i
HE AL (Poncirus trifoliata L) miHt CTV, Z&— MU MHiiE . 28 RIHA — e i b
PSRN Ctv. HIZA A1k, ARl Ctv FER TAE IR Kk E (Dengetal., 2001), #UAHIHT
WAEFHPLEI TG E 1 (Yang etal., 2003). ARG ARME M KL, W Affymetrix MG HERLE
FEAFE 2 7KP FASIN T RUAE Y CTV Ji (138 R B A o, DU B AR ST CTV ML L
S AR

QY VL SRS DARE

11 Rt

RIET 2010 4F 6—9 HAEH E AR BRI FU T IN = BT . (RN 8 Bk 2 SEAE
#AR (Poncirus trifoliata L.) SEAFT, HUCE PR RNHE BRI B # 0. CTV BN
Pk CT14, v B RRE BEAT RS FT0T 8 2 f 9T 01 20

PERA BT AL, R 4RK, G5 1 ~4F15~8, 2RI TX AR . Rk
DEFERT A TG R A CT14 4. Bk . TR I 12 25 om A0 BY 2: T, 75 1~4 %5
FIAE G L 3 om EREIS K 4%, 76 5 ~ 8 THbk RigHa R FEIE YL T CT14 IR R 4%

1.2 RNAREK CTV Y4

FERD 1A AT G4 1V DA R AR BT BER Fr, FH Trizol VA4 HUH 7 RNA. H] RT-PCR #ffi & X il
FEFE TR CTV 8. BUS RNA HAEAR, ] M-MLV RTase cDNA Synthesis Kit /2 # 51t
& (TaKaRa) Sk E i cDNA. PCR 5140 AN S8 4 {if W1 e CTV p23 BB v BT FH e 5 1k
¥ (BHEERE, 20100, F4h: LiF514): 5'-CTTCCAACAATACGCAGTCTCAG-3'; Rif5|4:
5'-GAAGATCTCCGCCGGAAACACTCAGAC-3'. T Hbx i BCKJE 4 355 bp, LA A i Al KT 44
B JE CTV. PCR A2 BHEER: (20100 175

1.3 EREERHZIAE

22 RT-PCR A0ill, 1E5 ~ 8 AN, LA 38k (5~75) CTV M, 1~ 4 SxiHM g
SREEBAR CTV. $2H3 Bk CTV BRI A J2 3 BRGHX I (1~3 %5) A A RNA, 3%
b AR AR B R T IR DR 28 A 53 BT o T RIS i 2R Affymetrix Citrusgenome Array s
B LR T 55 33 879 MG SRATIAREN 41 30 171 /> ARSI 5 023 SHIAG SNP IERERAL
TANERX HEERE 2. 2 ARG tiling PREFZHAT 46 AMHIRGNG T AR EM 4. RNA 4l Ef. s
R cRNAL 258 A5 T 0 S8 A% F2 I Affymetrix 28 7] R85 05 7 B E F AT .
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DL B N T 2 54 I br v, e A B 2 R IR A [a) ) 25 S 3R IAJE R . AP 25 S R IR L TN
f\] ID M\ NCBI (http: //www.ncbi.nlm.nih.gov/sites/batchentrez) [ #7: FRIAFLKFIFF]. 7E E-value <
1LOE” [f)7K°FF, I BLAST2GO it Loxt 4R IFIEIF A1, FFREAT IR PSR R AT Ly R R i
ERT PR B AL DR D) BE VA2 438 20 AT o A 0, SR AV R 2 Rt BE LRI 4T it Chttp: //citrus.
hzau.edu.cn/orange/) 8 T HIASFERIAL TN SkoA (Xuetal., 2012) , #ESZ T AHL BLAST #% 1
PR, FIA BLASTHE P04 I 20 1) 22 53 308 9 41 5 FRES R F0000 2 S AR ——X6F B

2 HEREHT

2.1 RNAREUE CTV #&m

LKA I EE TSI, R Trizol vAREUA EL RNA TR T A G2 dr gk, w1 Pior,
B 1A H R CTV, 5~ 8 SHefh CT14 BRI Frrb 5~ 7 SE % CTV p23 LR P 18 -F, 8
SR, T 1~ 4 50k R I 2 B A B

M t 1 2

L
=
L

6 7 8 M

1 HIREEE CTV BEHK CT14 MMEREURNRIRRBEEE 1 MRRME$ CTV HHH RT-PCR HRILR
M: DL2000 DNA marker; +: IEXTI CBARCOy CT14 FRUMRI RNAD; -« GO CREBON A HERE 2 RNAD;
1~d4: XTI BER A AR 5 ~8: AbBRIRIE CT14 WA Hirk (8 S MBI,
Fig.1 RT-PCR detection for CTV in trifoliate orange leaves one month after grafted with sweet orange shoots
infected with or without CT14, asevere CTV strain
M: DL2000 DNA marker; +: Positive control (total RNA from CT14 infected trees); - : Negative control (total RNA from uninfected healthy
trees); 1 -4: Leaves from individual trees grafted with healthy shoots; 5 - 8: Individuals grafted with CT14-infected shoots (8 is negative) .

22 FBECTV RERZERRIEER
K 2 BoR THUE CTV 12445 (R4 5k it Ay

e, Sk L, BURGE CTV o 8k il AR AN K8 +3 1 5= 0.9974x +0.0038
20, XA SBE CTV (i . 407 R 09861
HRAE SR A R B P 2 1 2
LA AN, 3647 318 ALEREFFRIN B HE D 2 52 6 ¥ a5l
AT, ok 230 AUAME S LA >+ 2 CRID, Y 0l
88 41 <-2 CTf). LLXHENFTXE N4, L5 -
LEREELJE, 135 216 A LIIERAN 79 A R H 0 1.‘5 2.‘0 2‘.5 3‘.0 3‘.5 4.‘0 4.5
LR, ST 295 AN IXEEFLPR AT 260 ANATLL Log, CK

-+ 2S Q / » \ A D :H:
FETHRE FE DAL b e 2005 I e s As, 3, 193 B2 M (CK) RSl in A b M
/I\J:l%, 67 /[\—FIJ% (ZZE 1) Fig. 2 Pair-wise probe signal value comparisons
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Table1 BLAST2GO annotation result of differentially expressed genes in leaves of CTV-infected trees
e e AVRIAINID gy iy SR
Probe ID Fold Repr.esent*atlve Genome ID Annotation
change public ID
Cit.8601.1.S1 s at  22.6691 CF653632 Cs5g34640 & H &R Glycine-rich protein
Cit.39543.1.81_s_at  10.5264 DN795403 Cs6g09970 & i 8 A Lipid transfer protein
Cit.5201.1.S1_at 9.16526  CF837666 Cs8204610 GH3 %Kik 1 GH3 family protein
Cit.14150.1.81_s_at 7.88576  CX640368 Cs9g04500 {RIETFACE T 1 8B 3 818 Flowering-promoting factor
1-like protein 3-like
Cit.17235.1.81_s_at ~ 7.78468  DN798180 Cs2g03270 9 - MBI - FAARHIE N REXUMSANE 2 9-cis-epoxycarotenoid
dioxygenase 2
Cit.23036.1.S1_s_at 729998  CV714093 Bk - 3 - R - Z L4 % Indole-3-acetic acid-amido synthetase
Cit.10203.1.81_s_at 7.25068  CX050819 LI JF ¥ Protodermal factor
Cit.14472.1.81 s at  6.57696  CV707912 Cs4g17960
Cit.2849.1.51 _at 6.2994 CV706854 orangel. 103175 & &2 MR & 741 M Z AR AU
Leucine-rich repeat receptor-like protein
Cit.22980.1.S1 s _at 6.22599  CX045326 THMRIE R Nitrate reductase
Cit.12810.1.S1 _at 6.21238  CF831445 Cs5g30790 4% % 1 Chlorophyllase 1
Cit.18512.1.S1_at 5.77614 CX293541 orangel.1t02775 B - 1,3 - MR Beta-1,3-glucanase
Cit.26052.1.81 s at  5.5826 CF834805 Cs7g32150 [ Protein
Cit.2848.1.51 s at 549159  DN795261 orangel.1t03175 & &L 2RI & 741 M Z AR AU
Leucine-rich repeat receptor-like protein
Cit.14790.1.S1 s _at 5.42532  CF836328 Cs3g15870 RSP E 211 Conserved hypothetical protein
Cit.10334.1.S1 _at 490886  CX664370 Cs3g19060 HHPRIE 588 Nitrate reductase
Cit.11821.1.81 s at  4.7112 CF832326 Cs4g06640 I H SRS Pectin methylesterase
Cit.34096.1.81 s at  4.47438  CX304446 Cs5g32270 WAL 3 25T Peroxidase 3-like
Cit.31072.1.1 _at 446219  CX299462 Cs4g16180 F-box 1 wd40 45141k F-box and wd40 domain
Cit.15061.1.S1_at 443641  CX078390 Cs5g17950 GDSL P& I il atlg71691 ZEALLEE [
GDSL esterase lipase at1g71691-like
Cit.24646.1.81_s at  4.35322  CX636575 R RE I AR SR Py e R K ARG 2R 1 8 SRR A1
Probable xyloglucan endotransglucosylase hydrolase protein 8-like
Cit.12252.1.81_at 428474  CF837443 Cs1g22140 TIREIIIGI - 3 - R - AL AL A
Probable indole-3-acetic acid-amido synthetase -like
Cit.16076.1.S1_at 422148  DN623360 Cs1g08030
Cit.24499.1.S1_at 421444  CX545821 Cs2g03270 9 - M - FRAEREHE N XU
9-cis-epoxycarotenoid dioxygenase
Cit.27776.1.S1 at 3.83907  CX675402 Cs4g04780 PR R R A - 2 SR R A TR Rt L e RS i
Hydroxycinnamoyl-quinate hydroxycinnamoyltransferase
Cit.20144.1.81_s at  3.80239  CF833180 Cs3g23110 A REI S R AR 1 - KAWL 2 4UE M Probable
isoaspartyl peptidase l-asparaginase 2-like
Cit.2936.1.S1 _at 3.69632  CF833103 orangel.1t03302  ARZSAEJHik & MBI ] Valencene synthase-like
Cit.32726.1.81_s_at 3.68716  CX293833 Cs1g14580 KB A B WH 2 KE I Coatomer subunit beta-2-like
Cit.7237.1.81 at 3.66843  CF830793 Cs7g31500 BADH BEEEF: R i der J4LUE 1 BADH acyltransferase der-like
Cit.23259.1.81 s at 3.66764  CX676279 orangel.1t00072 A AHEIH HZUE [ Thaumatin-like protein
Cit.30026.1.S1_at 3.6368 CX291159 orangel.1t02775 Sl 3 HRAFE2E LA 1 Flavonoid 3-monooxygenase-like
Cit.13059.1.81 s at  3.61314  CX078233 Cs2g07590 AR I AR SR P9 e TR K ARG A 1 8 SRR A
Probable xyloglucan endotransglucosylase hydrolase protein 8-like
Cit.11356.1.81_s_at 3.54098  CF837067 Cs6g07830 BADH B 4475 der 3L 1 BADH acyltransferase der-like
Cit.11241.1.S1_s_at 3.46408 CX049273 Cs1g02750 Eceriferum 1 J$ & [ Protein eceriferum 1-like
Cit.5956.1.S1 at 3.45808  CV885460 Cs4g02670 RiZEW MG HE 1 p12 B A Blight-associated protein p12 precursor
Cit.15547.1.S1_at 3.44393  CX045057 Cs2g05960 DNA %% # 1 DNA binding
Cit.18766.1.S1_at 343599  CX300888 Cs2g03380 HBEF 2 - B - BNEEE Gibberellin 2-beta-dioxygenase
Cit.7647.1.S1_at 342273  CX672084 A R YT Type-A response regulator
Cit.1937.1.S1_s_at 342219  CX643907 Cs1g20090 441 Histone
Cit.2275.1.51 s at 341464  CX077593 Cs8g20310 fIE iR J: LRI Fatty acid desaturase
Cit.22763.1.81 s at  3.40326  CN185598 Cs5g29870 SATME B e R T 10 RBUERE
Ethylene-responsive transcription factor 1b-like
Cit.19872.1.S1 s at 3.37188  CK934140 Cs6g21260 KB F W H I Gibberellin-regulated protein
Cit.20988.1.S1 s at 3.37084  DN795374 Cs5g29870 ZJ7MH ¥ [K T 10 Ethylene response factor 10
Cit.10547.1.81_s_at  3.33783  CN186513 Cs3g19770 TAA - GIERRKRREEG ilrl - REUE A 6 RLEA
TAA-amino acid hydrolase ilrl-like 6-like
Cit.13157.1.81_at 329143  CF836514 Cs5209850 AT T Growth-regulating factor
Cit.15280.1.S1_at 3.28439  DT214568 Cs4g08770 R ZLFHN Pectate lyase
Cit.326.1.81 s at 3.28377  CV885111 Cs6g11700 JREPNYEEE 1 Plasma membrane intrinsic protein
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Cit.28868.1.S1 at 3.25589 CX544208 Cs5g25530 BEFRER [ Zine finger
Cit.994.1.S1_s at 3.24423 CN187913 Cs5g20520 TR EE [ 5T Predicted protein
Cit.2899.1.S1 s at  3.23977 CV714863 Csl1g18540 TR 2 2B Inorganic pyrophosphatase 2-like
Cit.36935.1.81 s at  3.19086 CD576001 Cs1g24440 KR A R HE 5675l Salicylate O-methyltransferase
Cit.9703.1.S1_at 3.18828 CV704366 orangel.1t00647 B - 1,3 - HI KM Beta-1,3-glucanase
Cit.1561.1.81 s at  3.187 CV714253 Cs9g05770 M -B-1,3-D - HREMELEHEA
Endo-1,3-beta-D-glucanase-like
Cit.7831.1.S1 _at 3.15968 CV713930 Cs3g19200 Wi 454 8 M Nucleic acid binding
Cit.39867.1.81 s at  3.15137 CX043277 Cs2g07700 (% BR ¥ B 5% Tryptophan synthase beta chain
Cit.12029.1.81 s at  3.14893 CX075198 Cs2g10240 Secl4 4 JTHLHIF T 2E L8 1 Secl4 cytosolic factor-like
Cit.6513.1.81_a at  3.12258 CV885740 Cs3g27260 G2 WA 227 ks e A M S A 1 1 28R A
G2 mitotic-specific cyclin-1-like
Cit.28765.1.81 s at  3.08851 CD575300 Cs5g07230 4l i 8 3% pd50 94al KUEEH Cytochrome p450 94al-like
Cit.14797.1.81_s_at  3.05777 CX672642 Cs9g19000 BDAH Bt AL H B i at5g47980 IR (A
BADH acyltransferase at5g47980-like
Cit.28855.1.1 _at 3.02684 CX543674 Cs9g19000 BDAH BEEEHE W at5g47980 IR
BADH acyltransferase at5g47980-like
Cit.4137.1.51 s at 3.01819 CF417094 Cs2g30950 V2R A €2 19 24U ) Ubiquitin-conjugating enzyme €2 19-like
Cit.11394.1.81 s at  3.00320 CX637781 orangel.1t03632  FIREMIAPEH Ik S #H5H§ Probable glutathione s-transferase-like
Cit.3500.1.S1_s_at  2.98203 CN186800 Cs1g23370 TR EE [ 5T Predicted protein
Cit.16181.1.S1_at 2.96909 CX665264 Cs1g16026
Cit.12551.1.81_s_at ~ 2.96115 CF836726 #41% 14 H3 Histone H3
Cit.17322.1.S1_at 2.92596 CK935733 Cs5g32200 413K H H2ax KL A Histone H2ax-like
Cit.12552.1.S1_at 2.91843 CX639157 % 14 H3 Histone H3
Cit.15109.1.81 s at  2.91035 CX636559 orangel.1t02723  BAFRMH b FUE [ 4 24U A Calcineurin b-like protein 4-like
Cit.6043.1.S1 _at 2.88499 CX295835 Cs3g17870 [ MR 5 B athb-6 28L& H
Homeobox-leucine zipper protein athb-6-like
Cit.11773.1.81_s_at  2.86564 CK934823 Cs5g24700 PHD #&%& 11 PHD finger
Cit.23769.1.S1 _at 2.86332 CV706171 Cs6g14370 52 LIIHE H 1oc101208663 Uncharacterized loc101208663
Cit.24426.1.81 s at  2.85543 CX544543 TR 3 2B Inorganic pyrophosphatase 3-like
Cit.3514.1.81_at 2.84018 CX052342 Cs8g05170 D3 B4R 11 D3-type cyclin
Cit.13613.1.S1 at 2.83913 CN191047 Cs8g16360 AN 4> EFALAT 5 - PIETRIETRAZ K REE logl U E
Cytokinin riboside 5-monophosphate phosphoribohydrolase log1-like
Cit.2738.1.81_s at  2.82639 CN182109
Cit.40325.1.81 s at  2.81975 DR403986 Cs5216830 M4 258 1 Chlorophyllase 1
Cit.9417.1.81_x at  2.81620 CF832614 Cs1g15940 25 28 kD #4514 Stem 28 kD glycoprotein
Cit.6808.1.S1_at 2.77477 DN957863 Cs6g18610 T bee 3 MR AERHRL LR A HLlEN
Transcription factor bee 3-like
Cit.34184.1.81 s at  2.77015 CX305043 Cs7g02820 ORFIR ZIM SR E A 10
Jasmonate ZIM domain-containing protein 10
Cit.35998.1.S1_at 2.76987 CB292955 Cs8g11810 v - B HKf#ES Gamma-glutamyl hydrolase
Cit.6339.1.S1 at 2.76155 CD575044 Cs7g08330 B PEIRTE - PR - I2JiE Basic helix-loop-helix
Cit.4047.1.S1 at 2.75946 CX044216 Cs7g03770 B 12 Ribonuclease t2
Cit.28131.1.S1_s_at ~ 2.75410 CX674473 Cs9g08850 %2k 2 Ethylene receptor 2
Cit.9890.1.S1_s at  2.75299 CK933281 Cs8204550 Snakin-1
Cit.3316.1.S1 s at 2.74889 CV710450 Cs2g12130 STEFURE A T/ T
Acetolactate synthase small subunit chloroplastic-like
Cit.20040.1.S1 _at 2.74368 CB250273 Cs1g25530
Cit.17880.1.S1_at 2.73552 CK933290 Cs5g24700 PHD #5411 PHD finger
Cit.3255.1.81 at 2.72424 CV887326 Cs5g25530 GDSL FigHf g Wil atSg33370 AU 4
GDSL esterase lipase at5g33370-like
Cit.10075.1.81_at 271742 CN181645 orangel.1t00829 4Bk (IR Cell wall protein-like
Cit.5006.1.S1_at 2.70958 CV712612 Cs4g18300 IR 45 4 8 Calmodulin binding
Cit.26663.1.81 s at  2.70553 CX043919 Cs1g16430 4N o SR SE AL RS T 15 2RI Cytosolic sulfotransferase 15-like
Cit.5282.1.S1 at 2.68926 CX676566 Cs7g31010 Tetafet Z RN R Leucoanthocyanidin dioxygenase
Cit.25466.1.S1_at 2.65359 CX666642 Cs3g12230 Ut A28 e TR I K Tl 2 1 It S
Dehydroquinate dehydratase shikimate dehydrogenase
Cit.9590.1.81_at 2.63202 CX643181 Cs7g25030
Cit.29619.1.S1_s_at  2.62964 CV707668 orangel.1t00550 ¥ F MYC2 25 1 Transcription factor MY C2-like
Cit.15501.1.81 at 2.62531 CX049080 Cs3g24930 Zf-hd [FIJEHEHT [ atdg24660 LA
zf-hd homeobox protein at4g24660-like
Cit.39977.1.81 s at  2.61885 CK933075 Cs7g17000 7 JFRF Protodermal factor
Cit.17470.1.S1 _at 2.61653 CF829747
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Cit.27555.1.81 at 2.61571 CX075046 Cs4g14320 il 4> S F A 3 JSLER 1 Cytokinin dehydrogenase 3-like
Cit.17723.1.81_s_at  2.61132 DN799322 Cs1g15940 2228 kD HiZ 14 Stem 28 kD glycoprotein
Cit.26896.1.81 s at  2.61124 CV715319 PHD #5415 PHD finger
Cit.14278.1.S1 _at 2.59208 CX671856 Cs9208070 BT IHIE pollux RBAE A 2 28L& Ton channel pollux-like 2-like
Cit.11496.1.81_s_at  2.59063 CK933242 Cs8218050 #H% % H2A Histone H2A
Cit.302.1.81 s at 2.58395 CF838393 Cs1g26330 JUT il Chitinase
Cit.5316.1.S1_at 2.56901 CN181687 Cs6g08500 Tt EFEBNER Leucoanthocyanidin dioxygenase
Cit.10546.1.81_s at  2.56471 CF836363 Cs3g19760 TAA - GIERRK RS ilrl - RBUE A 6 RLEA

TAA-amino acid hydrolase ilrl-like 6-like
Cit.5612.1.81_at 2.54334 CX075228 Cslgl8110 Protein hothead-like
Cit.27169.1.81_x_at  2.54258 CV718839 orangel.1t02044 A HIEE Peroxidase
Cit.14462.1.81 s at  2.53429 CD574904 orangel.1t00550 %3 HF MYC2 Z4fUl#E 4 Transcription factor MY C2-like
Cit.4159.1.S1 s at 2.51141 BQ623616 Cs5g04810 RULH 53 W 5 T ARRS 2848l 4

Two-component response regulator ARR5-like
Cit.22086.1.S1 s at  2.49942 DN624756 Cs6g07570 PR P B 2R AU b12 ZRALLEE - Reticulon-like protein b12-like
Cit.5455.1.81 at 2.48750 CX047320 orangel.1t04379  WHERAZBE AR &L K R R

Phosphoribosylanthranilate transferase
Cit.7392.1.81 s_at 248663 CD574668 SR T pif5 J8LAE H Transcription factor pif5-like
Cit.2559.1.S1 s at 247122 CF828981 Cs7g18970 Z IR FUAERERREHMAI 2 . Polygalacturonase-inhibiting protein
Cit.3353.1.S1_at 2.46369 CX639185 Cs8g06740 JERHE 55 - Suspensor-specific protein
Cit.9416.1.81_x at  2.45871 CF833132 Cs1g15940 25 28 kD ## (1 Stem 28 kD glycoprotein
Cit.30455.1.81_s_at  2.45798 CK934413 Cs2g20010
Cit.13455.1.S1_s_at ~ 2.45284 CX076871 Cs8g12020 ARERNE NP B Xyloglucan endotransglycosylase
Cit.4498.1.S1 at 2.44319 CV705450 Bk )L F ) LSRR ERIE Geranyl geranyl pyrophosphate
Cit.18726.1.S1 _at 2.44246 CX300469 Cs9206720 1A AL Primary amine oxidase
Cit.3746.1.81_s_at  2.41242 CX046087 Cs2g29780 LIEEBRIL SR Alcohol acyl transferase
Cit.29411.1.S1_at 2.40820 CF418090 Cs3g03970 |9 Protein
Cit.3086.1.S1_at 2.40335 CF836306 Cs7g26930
Cit.29907.1.S1 _at 2.40196 CK933113 Cs2g21235
Cit.2228.1.S1 s at 237010 CF417841 Cs8209090 {HREEE 24U 1 Extensin-like protein
Cit.4444.1.S1 at 236876 CF838361 Cs7g24810 2 IR R R TERR AU . Polyneuridine-aldehyde esterase-like
Cit.25075.1.81_s at  2.36811 CX305691 Cs5g04330 A RE TR £h 4412 T at5262680 KA A H

Probable peptide nitrate transporter at5g62680-like
Cit.16192.1.S1_at 2.35743 CF836250 Cs2g19430 HEM & AT Predicted protein
Cit.10092.1.81_s_at  2.35388 CV886222 Cs8g06810 L ICIEAIZ T 5 KUEA Polyol transporter 5-like
Cit.17023.1.81_s_at  2.35221 CK936315 Cs9g14370 21 kD #[4  21kD protein
Cit.25617.1.81_s_at  2.34961 CF828261
Cit.32156.1.S1_at 2.33912 CX290658 Cs3g26610 a ¥ FkH T 11 Alpha-expansin 11
Cit.19378.1.S1_s_at  2.33550 CK934539 Cs3g20580 Basic blue
Cit.22550.1.81 s _at  2.31739 CF833518 Cs9g06170 gk 7S BREZ 1 2 HifA  Basic 7S globulin 2 precursor small
Cit.14453.1.S1_at 2.30432 CX045048 Cs8g14120 y 15 # 4% 5 B Gamma-terpinene synthase
Cit.5248.1.S1 _at 229532 CX673249 Cs4g06670 AT e R TR SR B R BRI I R T 12 Rl

Probable pectinesterase pectinesterase inhibitor 12-like
Cit.6762.1.S1 at 229317 CX048335 Cs7g24730 WIRE LR T 1 UEA

Vacuolar amino acid transporter 1-like
Cit.24435.1.81 s at 228971 CX544645 BEIRAEE P4HE  Tryptophan synthase beta chain chloroplastic-like
Cit.5609.1.S1_at 2.28684 CV884719 Cs9g06530 HE XM 10c101216953  Uncharacterized loc101216953
Cit.23237.1.81_s_at  2.28345 CX675186 GDSL [ig i /i i at1229670 AU A

GDSL esterase lipase at1g29670-like
Cit.7448.1.51 _at 227904 CX046906 Cs3g09120 4 it 2 p450  Cytochrome p450
Cit.14872.1.S1_at 227193 CX675973 Cs3g14190 #1342 Histone 2
Cit.18133.1.1 _at 2.25545 CX292202 orangel.1t00733
Cit.10864.1.81_s_at  2.25158 CV706080 Cs7g01980 DNA #5#& 51 52 5 1 drt100

DNA-damage-repair toleration protein drt100
Cit.9446.1.S1_s_at  2.24920 CF829712 Cs6g22080 V% BR 52 1A pyl14 2B 1 Abscisic acid receptor pyl14-like
Cit.20412.1.81 s at  2.24904 CX637693 Cs1g26330 BPER DL T R IR 1 Basic endochitinase-like protein
Cit.5984.1.S1 at 2.24555 CX543755 Cs5g29870 S N s R 10 AL

Ethylene-responsive transcription factor 1b-like
Cit.5180.1.81 s at  2.24288 CB290234 Cs3g27760 3 - JRAE - 3 AR RS SR 2

3-hydroxy-3-methylglutaryl reductase 2
Cit.14210.1.S1_at 2.24073 CX046019 Cs9g06170 gk 7S BREE 1 2 #i{K Basic 7S globulin 2 precursor small
Cit.4810.1.S1 _at 2.23568 CX043799 Cs9g10650 SR N R F 10 R A

Ethylene-responsive transcription factor 1b-like
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Cit.14461.1.S1 _at 222814 CX044061 orangel.1t00550 sk [KT- MYC2 U Transcription factor MY C2-like
Cit.6364.1.S1_s at 222119 CX640151 Cs8204860 p27 KU1 p27-like protein
Cit.3315.1.81 at 221412 CV885206 Cs2g12130 ST IR 5 T /N Y
Acetolactate synthase small subunit chloroplastic-like
Cit.15470.1.S1_at 2.19507 CX069770 # [ Protein
Cit.22787.1.S1 _at 2.19447 CN186649 Cs6221990 T REN WRKY #3FT 3 el
Probable WRKY transcription factor 3-like
Cit.6349.1.81_at 2.19096 CV704972 Cs7g18810 B35 N T pifs IR 1 Transcription factor pif5-like
Cit.3515.1.81_s_at  2.19091 CX676163 Cs8g05170 4N 159 D3 Cyelin D3
Cit.5087.1.S1 at 2.18729 CB610855 Cs1g05810 FR KR DR /2 JE TR 2E TR
Hydroxcinnamoyl- quinate shikimate partial
Cit.2229.1.81 at 2.182 CV707438 Cs8g09090 FEIMER AR 4 Proline-rich protein 4-partial
Cit.11433.1.S1_at 2.17917 CF833279 Cs7g04900 HE Protein
Cit.1891.1.51_at 2.17107 CX297083 Cs7g07640
Cit.19706.1.S1_at 2.16189 CK938121 Cs1g03390 ) AR 52 e R T 4 1 hat3 LR
Homeobox-leucine zipper protein hat3-like
Cit.32235.1.S1_at 2.1588 CX289519 Cs4g09380 UK ZN 2808 A kifl5  Kinesin-like protein kifl5
Cit.16554.1.S1 _at 2.15535 CV708434 Cs2g14170 FEHRHT I constans FSUET I 14 KB
Zinc finger protein constans-like 14-like
Cit.5864.1.S1 at 2.15499 CX070958 Cs6g16880 AR b Cyclinb
Cit.14584.1.S1_at 2.15295 CX069946 Cs3g23170 #536F- lhw Z8fPUEE 1 Transcription factor lhw-like
Cit.4697.1.81 at 2.14973 CX542932 Cs2g14170 BEFRHE 1 constans FUEE 1 14 AU A
Zinc finger protein constans-like 14-like
Cit.10056.1.S1_at 2.14743 CX543411 Cs1g20530 1 - B4 - D - AREHE - 5 BERR 5 i
1-deoxy-d-xylulose 5-phosphate synthase
Cit.15137.1.S1_at 2.14216 CD575523 orangel.1t02389  MKASNG P i VR SRR 1) AL H6 45 Wl
S-adenosylmethionine-dependent methyltransferase
Cit.14919.1.81 s at  2.13789 CV712692 Cs3g07780 T E 3% 6 ZRIEE 1 Phytosulfokines 6-like
Cit.4426.1.S1 at 2.13789 CX665915 Cs7g06030 PR TRAT A IR RS
Homogentisate geranylgeranyl transferase
Cit.27164.1.81 s at  2.13634 CV718768 Cs3g20030 A2 T 225 441 i JAL A B 11 Mitotic cyclin A2-type
Cit.30941.1.S1_at 2.1315 CX072849 Cs1g25300 AR/ e S A Tl 5K
Chalcone-flavanone isomerase family protein
Cit.9570.1.S1_at 2.12722 CV711517 orangel.1t02003  Exordium 28\ 2 Protein exordium like 2
Cit.48.1.S1 s at 2.12418 CN187703 DNA #i&#71 DNA binding protein
Cit.10054.1.81 s at  2.12353 CX543412 Cs1g20530 1 - 4 - D - KREdKE - 5 BERR 5
1-deoxy-d-xylulose 5-phosphate synthase
Cit.35761.1.81 at 2.11985 CB250340 Cs7g04390 THIR Eh 12 7RI 1 Nitrate transporter-like
Cit.13156.1.81_s_at  2.11706 CF836362 Cs5209850
Cit.13671.1.S1 s at  2.11437 CN192429 Cs5g30850 TR R 2 F2UE 9 Sulfate transporter-like
Cit.19751.1.81 s at  2.11382 DN619629 orangel.1t01993  White-brown & {74 ABC #ia T ik #H 14
White-brown-complex abc transporter family
Cit.18377.1.81_at 2.1131 CB610482 Cs5g25140 HGEABMEN 3 KMUUE A Transducin beta-like protein 3-like
Cit.5636.1.81_s_at  2.10398 CX674585 Cs9g08100 AR ZIFFEA Auxin-induced protein
Cit.36875.1.S1 at 2.10301 CV711953 Cs7g08080 TAA - LR K AERG ilrl Z5UE 3 4 UUEA
IAA-amino acid hydrolase ilrl-like 4-like
Cit.29914.1.81_s_at  2.10244 CV706591 orangel.1t02024  fCRiAA delta - 12 JlITR R 2 LRI
Microsomal delta-12 oleate desaturase
Cit.13688.1.S1 _at 2.09853 CN191024 Cs4g18580
Cit.6823.1.81 s at  2.09115 CV884804 Cs9g09710
Cit.38512.1.81 at 2.0901 CF509240 Cs7g12380 SR/ M e 0 ¢ 22U Uridine-cytidine kinase c-like
Cit.26697.1.81 s at  2.08862 CX045895 JUT Wil 2 25851 Chitinase 2-like
Cit.28962.1.S1_at 2.08467 CX635438 FER 2 IUE A 1 A Early nodulin-like protein 1-like
Cit.26593.1.S1 at 2.08293 CN190606 Cs3g04540 K4 A Unnamed protein product
Cit.27015.1.81 at 2.07935 CV716877 Cs8g03620 fi2 € # 1 PRUPE_ppa021781mg
Hypothetical protein PRUPE_ppa021781mg
Cit.36070.1.S1 _at 2.07739 CF835561 Cs8g12450 GMP #fif GMP synthase
Cit.1013.1.81_s at  2.0745 CX046914 Cs4g05490 UREEFURE T - RO LR ARG 6
Galactinol-sucrose galactosyltransferase 6
Cit.12518.1.S1 _at 2.07372 CX637378 orangel.1t01952  #EF Protein
Cit.37460.1.S1 at 2.0734 C0913159 Cs3g25730 - FUBEE AR - Galactose oxidase-like
Cit.28020.1.S1 _at 2.05883 CX672036 Cs5g16310 HERE 3 AU RS E 1 Flavanone 3-dioxygenase-like
Cit.15111.1.81_at 2.05796 CX665223 Cs5g05870 Sl e T S tic R A
Short-chain dehydrogenase tic chloroplastic-like
Cit.15705.1.81_at 2.05732 CK936115
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Cit.32450.1.81 at 2.0555 CX291414 Cs6g09800 H A Protein
Cit.2093.1.S1_s_at 2.05363 CX071708 Cs6221460 a ¥ 5kH# S Alpha-expansin 5
Cit.11026.1.S1 _at 20522 CX299241 Cs7g02820 ALETRFIIR ZIM 25 /30 H 1 10
Jasmonate ZIM domain-containing protein 10
Cit.10380.1.S1_at 2.04479  CX638788 Cs5g13820 y - WK f#HE | Gamma-glutamyl hydrolase 1
Cit.25840.1.S1_s_at 2.04412  CB292087 White-brown 5414 ABC #3287 K IR&E A
White-brown-complex abc transporter family
Cit.1435.1.S1 _at 2.03336  CV886253 Cs2g07240 FEAE B 4§ Nerolidol synthase
Cit.32326.1.81 _at 2.03275  CX290617 Cs2g05730 Squamosa J3#) T4 G 1 Bl
Squamosa promoter-binding protein 1-like
Cit.24683.1.S1 at 2.02987  CX638000
Cit.30912.1.81 at 2.02635  CX047751 orangel.1t00182  GATA ¥ 3[FT 2 8BI81 GATA transcription factor 2-like
Cit.24211.1.81 s_at 2.02151  CD575443 Cs7g09640 40 )35 2% p450 Cytochrome p450
Cit.6094.1.S1_s_at 2.01378  CN182579 Cs6g21120 ¥ 5%[K¥ Transcription factor
Cit.27449.1.S1 _at 2.00884 CX073173 Cs6g08560 K€ XM AT LOC101291842
Uncharacterized protein LOC101291842
Cit.22641.1.81_s_at 2.00748 CF836843 orangel.1t04274  V-FUHEIT 2 - o - HEMEH BB LEA
Galactoside 2-alpha-1-fucosyltransferase-like
Cit.26662.1.S1_at 2.00649  CX043915 Cs2g14110 WLIEEE R MEABL A 1 Acyltransferase-like protein chloroplastic-like
Cit.17220.1.S1_at 2.00449  CF828986 Cs2g26550 FALRZ AR 1 B R hsl1 SRR F
Receptor-like protein kinase hsl1-like
Cit.9672.1.S1 s_at 2.00357 CV717371 orangel.1t01320  BifHItESALER (1 6 ZHUE 1 Defensin-like protein 6-like
Cit.15630.1.S1_at -2.00314 CX640129 Cs4g18320 BEIEE A o6 KM Glutaredoxin-c6-like
Cit.18105.1.81 s at  -2.01338  CK940099 Cs5g07160 PEE TG eml19 RBUE A
Calcium-binding protein cml19-like
Cit.5402.1.S1 at -2.01600 CX044055 Cs8g02940 1 - BENE IR LRE R R — MR AR DG BT
1-phosphatidylinositol phosphodiesterase-related protein
Cit.3061.1.S1_at -2.01814 CV708393 75 AP2 EFR 45 g3 11 e s [ 1
AP2 erf domain-containing transcription factor
Cit.3344.1.S1 s at -2.02427 CX545657 Cs5g10490 BEE IR T b-2b Heat stress transcription factor b-2b
Cit.29575.1.81 s at  -2.03615 CK935032 Cs4g14890 1% 2 harbil 28I Nuclease harbil-like
Cit.17567.1.S1_at -2.04068 CX301555 orangel.1t03161 A& X[ 1K loc101219072 Uncharacterized loc101219072
Cit.15392.1.81 s at  -2.04566 CV887374 fE [ Protein
Cit.18425.1.51_at -2.04591 CX288113 Cs6g20270 ABA ¥12F b K1 ABC transporter b family member
Cit.18168.1.S1_at -2.04935 BQ623768 Cs4g04270 fBE (18 14 )it PRUPE_ppa014066mg
Hypothetical protein PRUPE ppa014066mg
Cit.18482.1.81_s at ~ -2.05224 (CX292437 Cs6g11310 cystml K A a BUFTEY) x1
cystm] family protein a-like isoform x1
Cit.16063.1.S1_at -2.05249  CV886091 Cs5g27170
Cit.22490.1.81 s at  -2.05841 CB293143 Cs4g15360 ] fE AR (R 2c 6 R G
Probable protein phosphatase 2¢ 6-like
Cit.13374.1.81 s at  -2.06018 CB292402 Cs7g03720 E3 2% - R G ringl KR A
E3 ubiquitin-protein ligase ring1-like
Cit.26141.1.81 s at  -2.07198 CF837714 Cs6g07690
Cit.2027.1.S1 s _at -2.08429 DNG617689 Cs2g27610 A R IR LR FUME T TR P LM R A I 5 BBl
Probable galactinol-sucrose galactosyltransferase 5-like
Cit.30477.1.81_s at ~ -2.08532 CV719187 A Integrase
Cit.5757.1.S1 _at -2.08566 BQ624969 Cs6g07220 KD ReblF 15 BT #% d /AhFIes2s A s AR IR A
Bifunctional inhibitor lipid-transfer protein seed storage 2S
albumin-like protein
Cit.24979.1.81 at -2.09987 CV717282 Cs4g19940 B - R AIZUE 1 a  Beta-adaptin-like protein a
Cit.14966.1.S1 _at -2.10291 DN798608 Cs6220630 BRI N 15 [0 B 25 14 Hypersensitive-induced response protein
Cit.24700.1.S1_at -2.10687 CX638179 Cs5g12230 Cobra FXLUEE 4 4 F4LUE 1 Cobra-like protein 4-like
Cit.29929.1.S1 at -2.10758 CX287152 Cs1g21950 A R R yef36 BIEE 1 Uncharacterized protein ycf36-like
Cit.11965.1.S1_at -2.11595 CD574615 it 3 p450  Cytochrome p450
Cit.12682.1.81 at -2.12743 DN618117 Cs7g16030 YU A rga3 KLU Disease resistance protein rga3-like
Cit.22135.1.81 _at -2.13522  CX663453 Cs2g01710 1645 ole e 1 i B A Ji 2 1 K i o 1
Pollen ole e 1 allergen and extensin family protein
Cit.3236.1.S1 at -2.16897 CK939355 Cs6g21420 ] ARG B T 455 R M emlds AUE A
Probable calcium-binding protein cml45-like
Cit.23058.1.81 s at  -2.17222 CV716028 B TR 2 T 4 MU K efflux antiporter 4-like
Cit.4205.1.S1 _at -2.18519  CF838193 Cs4g16020 41515 Jj# 1 Cytoplasmic dynein light
Cit.10258.1.81 s at  -2.20587 CK935816 HAME  Protein
Cit.5514.1.S1 at -2.21786 CB291292 Cs5g31670 XL EID1 () F-box &1 3 B MBUEA

EID1-like F-box protein 3-like
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Cit.7174.1.51 at -222189  CV884645 Cs1g01910
Cit.4030.1.S1_at -2.22597 CK935223 Cs5g05260 5 U-box ik EH 19 KEUEH

U-box domain-containing protein 19-like
Cit.5743.1.S1 s at -2.23486 (CX643231 Cs1g25930 A 64 Peroxidase 64
Cit.3778.1.S1 _at -2.24137 CF836437 Cs4g07040 SN N s PR T erfo17 LR A

Ethylene-responsive transcription factor erf017-like
Cit.6380.1.S1_at -2.24379 CX674893 Cs9g13330 GDSL P& 5 il ex13 GDSL esterase lipase ex13
Cit.35345.1.S1_s_at ~ -2.24546 CK938541 Cs2g28750 ] BEMY galacturonosyltransferase Z3IE 1 9 FKlE A

Probable galacturonosyltransferase-like 9-like
Cit.10173.1.1_at -2.24932  CV715639
Cit.28980.1.S1_s_at ~ -2.29443  CX636045 Cs2g17070 IR 2 U [ Pectinesterase 2-like
Cit.2675.1.81 s_at -229711 CX074577 Cs9g13610 SR N R 5 R A

Ethylene-responsive transcription factor 5-like
Cit.11756.1.81_s_at ~ -2.31097 CX545779 Cs9g12390 Remorin 28l 1 Remorin-like protein
Cit.17882.1.S1_s_at -2.31572 CK936954 Cs6g19280 Constans 1 # [ Constans 1
Cit.1496.1.81_s_at -2.31856 CN191283 Cs5g26130 NAC %541 IPR003441 NAC domain IPR003441
Cit.4491.1.S1_at -2.34464 (CX643923 Cs5g03060 ACC %51 1-aminocyclopropane-1-carboxylate synthase
Cit.5085.1.S1 at -2.35285 CX665123 Cs5206920 A€ SCHIEE i LOC100244084

Uncharacterized protein LOC100244084
Cit.24522.1.81_s_at  -2.36267 CX546067 Cs5g16540
Cit.28649.1.S1_at -2.36548 CV710992 Cs6g19280 Constans 1 # 1 Constans-1
Cit.1270.1.S1 s _at -2.38584 DN617716 Cs9g13620 LI N S R S R

Ethylene-responsive transcription factor 5-like
Cit.3693.1.S1_at -2.40660 DN797794 Cs8g19140 HEABEMRAY 2c  Protein phosphatase 2¢
Cit.13844.1.81_s_at ~ -2.40805 CN187848 Cs6g21400 Dof 44  Dof zinc finger
Cit.6937.1.S1 _at -2.42502  CX546610 RE A4 G EA  Calmodulin binding
Cit.23268.1.S1 s at  -2.42624 CX078551 RIFZEEY A S E AL Lignin biosynthetic peroxidase
Cit.17450.1.81 _at -2.43418 CK939746 Cs4g15735 Bl 74 2 FURE K 22 28BI8E 4 Arabinogalactan peptide 22-like
Cit.30583.1.S1_at -2.44033  CF828654 Cs4g07250 408 PR H s29 408 ribosomal protein s29
Cit.10058.1.81 s at  -2.45143 DN622686 Cs8220410 RATNUA 1HE Asparagine synthetase
Cit.9421.1.S1 s _at -2.45329  CV716643 Cs4g03140 ANATEE AR RE R K R 2 1 23 R AblaR A

Xyloglucan endotransglucosylase hydrolase protein 23-like
Cit.9419.1.81 x_at -2.50454  CX669790 Cs4g03130 AT ERNE PRl A WK AR B 1 23 RAUEE A

Xyloglucan endotransglucosylase hydrolase protein 23-like
Cit.4026.1.S1_s_at -2.54132  CK935617 Cs4g11690 A4S A pbpl BB Calcium-binding protein pbp1-like
Cit.8776.1.S1 x at -2.55883  CX075824 Cs9g11770 B (W8 14 5 VITISV 015533

Hypothetical protein VITISV_015533
Cit.3523.1.S1 _at -2.59517 CN190487 Cs4g14890 %R harbil 282 Nuclease harbil-like
Cit.30163.1.81 at -2.60300 CX296340 Cs3g17890 #H I Protein
Cit.30513.1.81_x_at  -2.61005 CF507832 Cs4g03140 ANATSE B RE R K R S 1 23 KBl A

Xyloglucan endotransglucosylase hydrolase protein 23-like
Cit.8860.1.S1 s_at -2.62497 CX636822 Cs3g23070 SN MYB44 Xl 1 Transcription factor MYB44-like
Cit.10060.1.S1 _at -2.64030 CX545818 Cs8g20410 RAWHE A 1 Asparagine synthetase
Cit.20749.1.S1_s_at -2.68119 DN798137 Cs9g18020 Pinus taeda anonymous locus 2_85_02 genomic sequence
Cit.35313.1.81 s at  -2.69034 CK938925 Cs2g23260 H R Protein
Cit.17724.1.81 s at ~ -2.71397 CK939135 Cs4g03130 NS B RE R K R a1 23 Kbl A

Xyloglucan endotransglucosylase hydrolase protein 23
Cit.14184.1.S1 at -2.72779 CN188577 Cs7g06310 R b S BLEE (1 H A B P

Calcineurin b-like protein-interacting protein kinase
Cit.28237.1.S1 _at -2.74910 DN618720 Cs4g18310
Cit.3694.1.S1_at -2.76933  CX546150 H H AR 2¢  Protein phosphatase 2¢
Cit.16104.1.S1_at -2.85518 CV707169 orangel.1t05190
Cit.12245.1.81 _at -2.86253  CX670772 Cs3g17390 H A Protein
Cit.14324.1.81 s at  -2.89011 CD576701 REFEIMEEE A Conserved hypothetical protein
Cit.15757.1.81 at -2.90501 CX077288 Cs5g10480 Bonl YEM#14 2 Bonl-associated protein 2
Cit.4752.1.S1_s_at -3.03570 CX642218 orangel.1t03155 & [1JiT Protein
Cit.30692.1.81 s at  -3.05449 CK939426 Cs3g17390 LRk RIS 74844 Mitochondrial dicarboxylate carrier
Cit.1200.1.S1_at -3.06541 CX292655 Cs5g10550 AR REEERMLIEA  Thaumatin-like protein
Cit.5168.1.51 _at -3.20061 CX636014 WY - 6 - WRRRERBIRET  Trehalose-6-phosphate phosphatase

TEe Al R R bR At

ID 2k ‘Poncirus trifoliata CTV-challenged cDNA library” .
Note: The public IDs underlined are from ‘Poncirus trifoliata CTV-challenged cDNA library’ .
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ZE P RIAFEK GO (Gene Ontology, FEFIDIAEVHZE) /gl (K 3) Won: KA A e

REHE R Metabolic process

H R Response to stimulus

A3 FE Cellular process

M7 Biological regulation

REIFFE Developmental process

{5545 Signaling

LA PAEITFE Multioellular organismal process

AL 43T, Cellular component organization or biogenesis
#:754 Reproduction

AAIIEFE Cell proliferation

A4 Growth

EfL Localization

PT- Death

YUHLFHL 4 Cytoplasmic part

MU ZEHE2S Intracellular organelle

AR Cytoplasm

YREEE Cell wall

2%k Thylakoid

i EHE A Ribonucleoprotein complex
ARG Hydrolase activity
HEREEEIEM: Transferase activity
EH4E Protein binding

Rl H M Transcription factor activity
ZHBES Nucleic acid binding
/NG F 454 Small molecule binding
{55155 885 Signal transducer activity
ok b G454 Carbohydrate binding
454 Oxygen binding

BT-454 Ion binding

R4 4 Lipid binding

m [ Up-regulated
o Fi Down-regulated

0 20 40 60 80 100 120
F K%L Number of genes

B3 CTVMLEEMNhEES S
A APERRE (YK B Aiiudlsy CRLUKSF) HKRESR: C: 4T oie (Z20K ).
Fig.3 GO (Gene Ontology) classification of CTV responsive genes
A: Classification according to biological process (2nd level); B: Classification according to cellular component (5th level);

C: Classification according to molecular function (3th level) .
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LS. SRR, HURY CTV G AR, Xl fe 5% CTV it ok,

LEARFFE R I 295 A~ CTV W W LR, 47 41 MEAERUEYE CTV 51 cDNA S (Poncirus
trifoliata CTV-challenged cDNA library, 3£ 1) HRIL, M 13.9%, X7E—w A EUlIAM T4 R
[PATEEPE . Affymetrix FHG O 7 BRI ETS RIAR ) cDNA JPFHI R, Sor it 4R 240, 1
FIERE EAR AT LA, (Hor AN, JERPs A —E 2R, JCHERHMb BRI N, X R 22
A P AR L A B RO RS O EREE 2228, v e 25 Uil 0 b A i 2 R 1) 2 S AR A R AT

WA EPuiE CTV, iy B rEpriEIER Ctv (Deng et al., 2001; Yang et al., 2003). Ctv
R K vl O 43543 T 121 kb A4 /7B (Yang et al., 2001), & 10 MHUBMHICHER, (HEH
FHOCIE DA ORI R F 30 B B PTE (Rai, 2006; Talon & Gmitter, 2008). #UARFT CTV KIHLHIK K
AETERE . FEARTFURII 22 IR, HPudpiEacmERlRE k1, B3, Hf, £
R 0F A B A A3 S5 A (R IR B B R B R A T 10.5 %, B - 1,3 - RPN
JUT g, el MR e A R E (Loon, 1997; Anand etal., 2003)
DA S HCAth— g FEAH OC i I AR DR ) ek f Al B 35 T, XAl e S AU CTV it o6, (HA—E
SERFRARDC, B CTV S U A AR 5 B 55 78 B AR e CTV JG AT 28%[1 2 R IR FE R 5 41
B EAHOC (Gandia et al., 2007 2 5 FEPI97 A S N 1) 4 5% DR - 5K 0% 1) bZIP (Vinson et al., 2006)
MYB (Abe et al., 1997, 2003). LA 484454 (Epple et al., 2003) {5 CTV {Z#)5, HKik
EAWARA R ERN . MY RN EAA RN, AR RN 55T UL AR N,
I gnpRE . FRAEYE R . REPUWNER A2 &4 (Kang et al., 2005; van Loon et al., 2006),
R, AT CTV MIMLHI ] Beiz b O AN B 2%

WY ES S TEX CTV B RN LIS 50 A ) R 35 pia 1 < . (Bleecker & Kende,
20000, ERF 7EAMFFH FIA T WIG N, 1%L FZ K H 8 JA F ET 3L [F % T, ERF J§T EREBP
RN T 5, J& CIRFISEFIRET B VIR A Al M IF il R I8 ERFL n3bas b
(Berrocal-Lobo et al., 2002). tAh, ACC & Bt KR 24552 AR FE R I R IA E A N, L0524
ACC 5 ML R G CTV 1) s PR P AR 2% L (Gandia etal., 2007). ZRFH[ER (JA) 1E
HPtiAE 55> 1 (Schenk etal., 2000) PFALYENUMA T W RE . T5 HPa F RPNy,
AHIE T R IR G 75 SRR 2 A ZIML 5K IK 8 1 10 (2K (Chini et al., 2009) 52 CTV {244 E
WHIE 2 5 L, ZIM S5 SRR RR AL TR AR 414> CONL MUHEAT o BbAbh, BREACHIAN I
RNt /R 5i 28 2 - B - AU . AR =YK E H (Thomas etal., 1999). AR AW G ok
B 9 - R - FRAEEHIE N EXUMAME (Tuchi et al., 2001; Aswath et al., 2005). KA R4 3L
AW (Ross et al., 1999; Zubieta et al., 2003) =% 2 N B4 55 K 1A 5 11 (Friedrichsen et al., 2002)-
W51 218 - SR /K ARG 40 Mo 2432 I A 55 1) )RR A b S 28 o s U S IR 52 4 i 4 24
ORI TR ARR (Kibaetal., 2003; Toetal., 2004). 5% ABA 'S f] MYC2 (Abe et
al., 2003) SFRKEH KB
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N EE AR A AR, AEgERE R G A S5 A RN G B A S . L AR . 40 MR 2
AHCEER, s H &R 8 A ALK (Glycine-rich protein, GRP) 229k #: AN 172155 (Cornels et al., 2000;
Stephen etal., 2003), [FFEHL, 1 GRP [IRIAHE CTV i 22.7 fif. HoAth g & 5 i 2R 16 2 1
J AR R A PRE A RRERAER CTV R3S, ¥RIY B,

ARFFEH AN CTV mft AR A AR, RS RS R BRI T AU CTV 5 (12 R R A 0L,
FT A3 45 AR ARPT CTV NI T ek A2 R
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