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Characterization of gene expression profiles of rice seedlings
In response to cyanide stress
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(1.Hunan Research Academy of Environmental Sciences, Changsha, Hunan 410004, China; 2.College of Agronomy,
Hunan Agricultural University, Changsha, Hunan 410128, China; 3.South China Institute of Environmental Sciences,
Ministry of Ecology and Environment of the PRC, Guangzhou, Guangdong 510655, China)

Abstract: In order to screen out the key genes involved in the response of rice to cyanide stress and cyanide metabolism
in rice plants, the gene expression characteristics of leaves and roots of rice seedlings under the stress of potassium
cyanide and potassium ferricyanide were analyzed by Agilent 4x44 K rice genome chip. The results showed that 1841
and 3037 differentially expressed genes in rice roots and 734 and 1805 differentially expressed genes in rice leaves were
found under potassium cyanide and potassium ferricyanide treatments, respectively. Under potassium cyanide treatment,
the up-regulated expression multiples of genes related to cell wall metabolism and stress resistance in roots. Under
potassium ferricyanide treatment, the up-regulated expression were the detoxification-related genes in rice leaves. The
results showed that cyanide could induce the differential expression of genes in rice. There were great differences in the
expression of genes related to detoxification and stress resistance, cell wall and secondary metabolic pathways and

transcription factors. These results revealed detoxify cyanide metabolism through metabolic processes such as active
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absorption and transport to reduce plant damage. The roots and leaves of rice may serve the main organism for responsing

to cyanide stress by self-regulation.

Keywords: rice; cyanide; stress; genes expression characterization; variance analysis
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Fig.1 Scatter plots for hybridization signals by gene expression in leaves and roots of rice microarray under cyanide stress
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DA IS i B IR iR, LR s ik
YIomab s, iR IRsR AR LTE 2 f5ER 2 5L (P
<0.05) R e Ry 22 S R bRt . AR 1 AT LA
F i, SN BET , KRR R P L B S T 1841
ANEFIGRILN, Hrd 940 A~ EJHILR KL, 901
AT IHFBEEN ; MiAE 22 e 3RIA M B R E . 3
TR 2T RIRM IR E, R BT,
KRBT 22 R R R B 2 T RbA b HE T
ZESF RN I, MR 22 TR L HGE
3037 4>, Ho FEZEIL 1476 4>, FIEZRIL 1561 4
TR 22 Sk L RIEICH 1805 4>, i 747 4~
FPEFEGEIER, 1058 N TG,

F1 EHIHNE TOKEN AR RERRIANERR

Table 1 Differential expressed genes number in leaves and roots

of rice under cyanide stress

N ERRIK A TR
BEORE epm mmm K
AL ics 1841 940 901

nt 734 431 303
e R 3037 1476 1561

nt 1805 747 1058

2.3 T ESHILIEBTKBYENERRIEER
S

TP X AE P 0 38 S W E — RS B A )
AR, RSP AR A (5 S A Uk
YIfsAER 3RIE SR | SRR ekoR
KAEP S RiE N A NFR 2 R S ATLIE
AR S KRG 2 T S B L ek 1) 22 A
ek, i HL R — &L K A TRI2H 2] P
PFIR M 22 AW LI . ARSI BRIk sk B Ak
FT, KA SR A OGRS, andn i A R
P450 FiEEHFH(LOC 0s03g55250.1). NADPH
FE R FEEHE N (LOC_0s07g40974.2) . A1 H Bk s—
RS GST19 JER(LOC_0s07g28480.1)F14H il {4,
2% P450 SUlN4A i CYP72A5 JE K (LOC_0s01g43740.1)
TR LIRERGR; AEFURE AR E LA AL R, K
FEmt b SR A E FHAHSCI L, i RS 1T A
FH(LOC_0s08g10020.2), M4EEK a/b 454 M 11
RIFER(LOC_0s02g10390.2), JERSE 1 S H L lE
FEILH(LOC_0s12g08770. )FELE AR 1 LR
(LOC_0s06221590.1)%5 b & IRk, KAFEMR AR
FVRRBMIER, 405 40 RE AR AR G Ay 2 [
(LOC_0s04g53950.3/ A% F 4 P BE IL 54 AL Bl 5L 1))
P A LA EE I (LOC_0s12g06820.1/3G5 75 14
20 FEPR) A3 ) EE A 18.29 4% F1 39.88 17 (35 2).

*2 FHLETOKERDSBREFMEEXH DRAREER

Table 2 The up-regulated genes related to detoxification and stess tolerance in roots of rice under KCN treatment

LA RS R
FEH YIS TALAEEL FEH AR
b pai
LOC_0s01g71630.2 7.972 460 2.127 721 57.47 ZRH TR A R
LOC_Os12g42040.1 7.534710 1.971 341 47.29 22 R I3 B G EE R
LOC_0s07g25360.1 7518717 1.987 742 46.24 BATEEER, RN
LOC_0s12g06820.1 7312 053 1.994 613 39.88 P H 20 FEH
LOC_0s04g32190.1 7313 768 2.046 803 38.50 O AR R R
LOC_0s02g57110.1 7.268 123 2.081392 36.42 e ()L H
LOC_0s07g19460.1 7.342 959 2.159 653 36.34 SRR 5N
LOC_0s01g74590.1 7.165 177 2.047 607 34.72 MYB AHICH IR
LOC_0s05g04600.1 6.909 126 2.008 359 29.87 ABC #ia1
LOC_0s07g25500.1 7.013 049 2235359 27.43 Wz & i LR
LOC_0s03g55250.1 6.829 407 2228 572 24.27 L P450 Kk AR
LOC_0s01g57270.2 6.638 758 2.172 986 22.10 KPR R PisT
LOC_0s03g01870.1 6.533 075 2.153 198 20.82 28 NAC 251038 A R A
LOC _0s01g19694.1 6.219 604 1.937 836 19.45 KNOX1 [R5 & 5L A
LOC_0s04¢53950.3 6.141 552 1.948 836 18.29 A R NI RS L 1R
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*3 BLHLETKEM D SAEEXE DERIAER

Table 3 The up-regulated genes related to photosynthesis in leaves of rice under KCN treatment

RS PR i kA AR
sz it R

LOC_0s01g43740.1 8.940 313 2.162 153 109.76 MM EE P4SO HUINEEE CYP72AS FEH
LOC_0s01g71630.2 8.483 517 2.085 758 84.31 LAY PR AT TR AL A
LOC_0s07g12080.1 9.013 733 2.666 951 81.39 o, TER R RE
LOC_0s10g10130.5 11.060 379 5.853 447 36.93 K5 B EGF 26
LOC Os10g10130.5 10.942 782 5.783 267 35.74 HAHLE A EGF R
LOC_0s04g12970.1 7.004 784 1.923 906 33.84 UDP #i4 WA M 5 R
LOC_0s08g10020.2 8.038 567 3.016 466 32.49 KRG 1 EARH
LOC_0s08g10020.2 9.070 218 4.104 593 31.24 ARG 1 EAKH
LOC_0s05g18294.2 6.791 526 2.030 084 27.12 KRR
LOC_0s02g10390.2 6.560 530 1.967 500 24.13 M43 a/b 558 A 1 HERK
LOC_0s02g10390.2 6.520 505 1.931 710 24.06 M43 a/b Z5G I TIT ER
LOC_0s08g10020.2 8.858 398 4348 637 22.78 HERG 1 EAER
LOC_ 0s02g10390.2 6.523 954 2.093 016 21.57 M4 E a/b Z5G R I R
LOC 0s02g10390.2 6.336 618 1.970 337 20.62 M4 E a/b Z5G I I R
LOC_0s03g39610.2 6.277 067 1.953 073 20.03 HRG: 1 M&E ab 455HEA

® 4 BEIRLLIE TOKFER - SRS MITEE XN LERIAER

Table 4 The up-regulated genes related to detoxification and stess tolerance in roots of rice under ferri-CN treatment

SRS R LA SR
b3 it 8

LOC_Os11g11000.1 10.003 160 1.974 362 261.16 ABC-1 S5 H 3L
LOC Osl11g11000.1 10.099 808 2.083 332 258.94 BC-1 Z5H i F3E
LOC_0s07g40974.2 10.055 568 4.960 767 34.17 NADPH # % i i i 5L A
LOC Os12g37830.1 7.163 250 2.151 691 32.26 TTF BEHE R 5L A
LOC Os11g20310.1 7.054 884 2.106 841 30.87 T EER Tn10 LA
LOC_0s08g28600.1 7.133 679 2271578 29.08 NB-ARC Z5H4 358 LA
LOC_0s07g28480.1 8.282 128 3.587 641 25.89 BHEH IR s FEA5 1 GST19 FEPH
LOC_Os11g43900.2 6.678 573 2.187 685 22.48 B o B B A
LOC_0s04g10750.1 6.458 801 2.007 564 21.88 WL 2 B R
LOC_0s04g56110.1 6.648 084 2213 425 21.63 B A% 0 B R
LOC_0s02g40710.1 6.497 514 2152519 20.32 B s Amtl;2 FEH
LOC 0s01g11660.1 6.246 554 1.973 840 19.33 Mg ()it GDS A
LOC_Os11g30560.1 6.309 438 2.127 099 18.16 NAD(P)-Z5i 5 3L
LOC_0s02g40180.1 6.075 345 2.002 541 16.83 T Pt AZ 0 B A A
LOC_0s10g29274.1 3.142 848 7.125 429 15.81 KA R A B

®5 HKEMRAETOKIENFE5AEHEXHN LEREEE

Table 5 The up-regulated genes related to photosynthesis in leaves of rice under ferri-CN treatment

SRR EPHIXTR Sl AR
Ab PR it

LOC_0s12g31850.3 8.427 901 2.025 192 84.61  BENRZIEMGHEA
LOC_0s05g12630.1 6.954 601 2.167 584 27.61  BURP Z5H3EE HEEH
LOC Os12g08770.1 6.907 462 2.136 127 27.31 OGRS 1 SOOI FEEE A
LOC_0s10g22450.1 6.550 483 2.027 069 23.00  WIEERERR G LRGSR F
LOC_0s01g59510.1 6.394 302 1.907 080 2243  EMEZRRES 10 LA
LOC_0s06g21590.1 8.354 159 3.918 825 21.64 BOLE AT A
LOC_0s03g61720.1 6.910 777 2.524 628 20.91 H i3 - R Ik 5L A Al 3 P
LOC_0s06g09870.1 16.758 684 12.377 958 20.83 W H AR RS R 5L
LOC_0s04g33830.1 9.141 219 4793 963 2035 GRS 1PsaO A
LOC_0s06¢21590.1 8.316 183 4.039 249 1939  FLE AW RN
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. FEPIAE X Feik "
BRI NIE TAEATEL B AR
biszi| popiid
LOC_0s06g38450.1 6.336 021 2.073 581 19.19 e 2R 2R R 1
LOC_0s03g39610.1 6.212393 1.953 073 19.15 RGN MEEE a/b G55 R AN
LOC_0s03g22370.1 6.363 955 2.132913 18.78 JERGE 11 PsbX A
LOC_0s02g07900.1 6.207 901 2.014 174 18.30 KR AR 7 H R
LOC_0s10g29274.1 6.568 837 2.402 938 17.95 A E IR E L
LOC_0s06¢21590.1 8.026 915 3.959 298 16.77 R AR 1R
LOC_0s02g05470.1 6.630 045 2.590 171 16.45 CCT 45 H sl 5L
LOC_0s08g33820.1 8.452 760 4.474 640 15.76 RCEGIR T R G E AN
LOC 0s08g33820.1 8.202 178 4232050 15.67 RCEGR T R GE AN
LOC_Os12g32200.1 5.883 172 1.935 145 15.43 R R IR & IR ) ATP-25 6 B R
LOC_0s01g74590.1 5.839 775 1.962 748 14.69 MYB 8 LA
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Fig. 2 GO functional classification of differentially expressed genes in roots(A) and leaves(B) of rice under ferri-CN treatment
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Fig. 3 GO functional classification of differentially expressed genes in roots(A) and leaves(B) of rice under KCN treatment
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