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EFFECT OF Ri T-DNA TRANSFORMATION ON THE
LEVELS OF ENDOGENOUS PHYTOHORMONES IN
HAIRY ROOTS OF CUCUMIS SATIVUS L.
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Abstract: The contents of endogenous IAA, ABA, iPAs, ZRs, GAl1+3, GA4+7 and
ethylene in three phenotypes of cucumber hairy roots transformed by Ri T-DNA from
Agrobacterium rhizogenes R1000 were assayed by enzyme-linked immunosorbent assay
(ELISA) and gas chromatography, respectively. The 3 phenotypes of cucumber hairy roots
were described by the authors and published in Acta Botanica Sinica 1998, 40(5):470—473.
The results showed that the contents of endogenous IAA, ABA and GAl+3 in hairy roots
were highest in phenotype III, and less in descending order in phenotype II and phenotype
I, whereas the amount of GA4-+7 was in oppsite order, GA4+7 content in hairy roots of
phenotype III was lowest and could not be detected. The contents of iPAs and GA1+3 in
control roots and R1000-transformed hairy roots were much higher than those of ZRs and
GA4+7, respectively. However, the contents of iPAs and ZRs in R1000-transformed hairy
roots were higher than those in control roots. The ability of ethylene production in R1000-
transformed hairy roots was much higher than that in cucumber control roots.

Key words: Hairy root; Endogenous phytohormone; Cucumis sativus; Agrobacterium rhizogenes

WIKER: 1999-05—-13
BEWME: 'REARNZEERLHTA (990451)




44 PR Y ¥ 1) E8B

B ARRHATE (Agrobacterium rhizogenes) i) T-DNA Y MB PR EAMERER, FEEK
A, ZMREAEEAEREKNEBRBY. NBRBEAARKAEEEYRA S, THE4H
i, TTTURIE RS —RPIRRHE, TR RIHEMRE RS EMNEREOEELER
%0 Hrxt RARRFFE Ri FOBA T-DNA 2 TL-DNA £ZE B A rol RE FAMEYE X HE LN
BMEKRTHERH, BfF—%iRHEl EMKRE Ri T-DNA #eGHEAERBASHAERRE
KM HGE., MHEYMAERZEFIESERETZILFARLBEE MR AT, RIOG
AR, RABKFE RI1000 BERTFNSE/ATFHEHATEZMARAAREYFENHRNE
RBE, AERMEAREMSHAEKNETZMAEREBRBPEHAIEBESE, LEY
% aux ZEHEK Ri T-DNA #4463 8RB RB A EHM R EH R,

1 BRI

1.1 ##

AL A KR ARATH R1000 B EMFo =K, HEEDBYRNG MS HrE AR LR
ALK E, S8R CHBRMATR) SN2 HENEREE e, BEMNSNEERX
SFEME MS B3R E 25 C BRHENAE, BHRBEEARRENEA. ATRAATHAR
CHEBRAME, WU THRE RN TE S RETKE SR LB K RSB R

12 AREKE, BER ARSRENFERORENSUE

HMBRVAFAEKE, BER, AHESHINFAERSRONE YR ABRREN; T
%, FIEI ELISA iXF&H¥E: IAA, ABA, GAL+3, GA4+7, iPAs #M1 ZRs, ¥l BB K
WAZEYMETRE. SERANEMH Y HRRFMED 17 8RR R MK
HFWERER, FRMHESFIBFHBRBMFRE | g /8 80% FRRIMER, SWHER
Mk ERIE, —HRAaLPIELAE)EHt TAA. ABARI GA4+THE, B—HORGEEZERT
GALl+3, ZRs Ml iPAs FWE. EREZTK, SHLEBEMTFAEIBRTHE.

1.3 REZHANSE

S LR EAERRE W ENE. ARSI AN 1001 BIMEAEST, &
KIEE TR, Porapak N, K1 m. MAKH&E, EH: 075 kg om?, KWE
J£: 22 ml min', ESHE: 35 ml min!, FKFEHE: 400 ml min'; HE 100 T, KWERE
E100C, BHHIM[MBESOT.

2 R

2.1 BNMERRAEIAA FBRHTHL

ME AR, #MxEEGREIAA SRESXRBEBRBE, HHTAKNERAEIAA
GRWEH—ARAE TR, S RRREEENBRBHNEIAA FREEFNAERTE A
FBEFE, A5k HE— AR 0.44, 1.68 7 2.12 4%, HPU NI HERBEKIEER
*, GEBEE, 2774.84 pmol g'FW, I BEBRBKZ, [HERBEMK. =FE/NBRR
FER S B N TE TAA S RAK AR, XTHESHE aux §REHEK Ri T-DNA £ 3/R4H+
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HAMBIRAF X,
%1 HNERBIFRRNG IAA SR x10° pmol g'FW) F£2 KNERRIFIRIRABAZ M IEL (% 10° pmol g'FW)
Table 1 Endogenous IAA contents (x10> pmol g’ FW) in Table 2 Endogenous ABA content ( 10° pmol g' FW) in

hairy roots and control roots of Cucumis sativus L. hairy roots and control roots of Cucumis sativus L.
mAR BfCIEFEMM Subculture time (d) HAR #E4C3EFAFE] Subculture time (d)
Root type 7 14 Root type 7 14
# i Control root 4.995+ 0.208 4913+ 0251 M Control root 1.834% 0.068 1.194 % 0.077
I & Roots of 5298+ 0.816 7.644+ 0.423 I &8 Roots of 1.292+ 0.172 1.696+ 0.129
phenotype I ' phenotype I
I & Roots of 5.886+ 0.353 15.813+ 0.698 II %48 Roots of 1453+ 0.108 3.232+ 0.257
phenotype II phenotype I
III &R Roots of 8.905% 0.110 27.748 + 0.443 III 848 Roots of 1.540% 0.035 4.616+ 0.441
phenotype III phenotype III

22 WHRERBAIE ABA SBAHTR _

ME27 I, EF—FAHNBRAK ABA SERETEFHRMNEBRR, HEF_AEHRY
B MR, BEZAMNIE OEMITAERBPHITE ABASEHERE, 43 HLXR
FRIRF 0.42, 1.70 #12.86 1%, HPDITRBREHHIBEL, SREF, 54.616 x10°pmol g'FW,
NBERBRZ, I RERBEME S5HEIAASETMABE—I.

23 ERMEBRAARGCALS %3 HMERRIFIRL GAL+3 1 GA4+7 S ( X 10 pmol g'FW)

MGA4+7 SRATH Table 3 Endogenous GAl+3 and GA4+7 contents (% 10> pmol g' FW) in
EH ﬁﬁlﬂ, ﬁﬁ&iﬂ‘ ﬂlﬁﬁﬁ]—_:. control roots and hairy roots of Cucumis sativus L.
FARFZRERBYLHAR wME WAR LI FEME] Subculture time (d)
GAl+3 /3\ ﬁ %‘ﬁ H.'. GA4+7 Hormones Root types 7 14
GALl+ T Cont; 559+ 1.376 J12+ 2,
B B GAL+3 IR L e | aoiass ocks 25210 130
WHPEEFENREE. EH IIR4R Roots of phenotype II 24295+ 0.239  25.668% 0.228

IIEM Roots of phenotype III  24.352% 5392 253.362+ 20.997

“RAEXBERA K GAL+3

‘ . GA4+7 x4 Control roots 1.771 £ 0.448 1.252+ 0.388
GA4+7 8§ ;
. & R PriElt; Wi 124 Roots of phenotype I 3.359 0.655 2.164+ 0.146
ERHEHENBRVSPHEHRE II%4# Roots of phenotype II  1.388+ 0.555  0.711+ 0.104
. BETIHARYE GAI+3 &5 & IIIEH Roots of phenotype IIT ND* ND

A, DI R ERBEE *‘ND: Not detectable. -

BESK, TEEAH. TEBREMIZBRVKZ. AR GA4+7 FRIL GAL+3 K-
BZUE, Hp IIEBRIBHHE GA4+T FTRBERWAE, THERRGBRTIEER
. XS Ri T-DNARAEWT C-13 4 L FARENKRE X GA4 Ml GAT BB ER
x.

2.4 EHRERRATE iPAs #1 ZRs SEHMTH
MNFEA4TR, #HRGBBMEBRBONKEIPAs 5B ZRs &, HEWRIBK IPAs FBFM ZRs &
B BRE. ER—AE, ZHERBOAEIPAs F&4 5t BARIEE 0.09, 3.47
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2.34 f%; IR ZRs S R4 5Lt #4  WMBREAHERL iPAs 1 ZRs 2 (X 10° pmol g FW)
BEEE 0.02. 0.56 f 0.91 4% Table 4 Endogenous iPAs and ZRs contents (% 10? pmol g FW)

(£4). AR, ﬁ]&%ﬂﬂﬁ%ﬂﬁ in control roots and hairy roots of Cucumis sativus L.

) ME RAER #ACHEFEmtE Subculture time (d)

Rﬁ ;Iﬁ Eg QH Eﬂ ﬁ %3 i L iPAs jb Hormones Root types 7 14
E, RREITFERI TDNAFKL  pag B4R Control roots 3866+ 0.455 3434+ 0.345
AIAFRBEHRERENEREH 1548 Roots of phenotype I 4218+ 0212  3.833+ 0.524
WIR iPAs fl ZRs 7KF-. I1 4 Roots of phenotype Il 17.263+ 1.531 16051+ 2.132
III 242 Roots of phenotype III 12.905+ 0.504 12,347+ 1.297
25 BRMERMARZBER g xtH#R Control roots 0.588+ 0.036  0.253% 0.044
REN R I & Roots of phenotype I 0.599+ 0006  0.633+ 0.556
BFE—RAM_ANELER II B4% Roots of phenotype II  9.172+ 0.050  1.024+ 0.058
BHZEEREDLTER III 2448 Roots of phenotype III  1.125+ 0.101  1.261+ 0.184

H, HPIHERBYIHBRELSERER 2.73/M3.534% MEERBHIHBRES
SILbxH AR 5.17 A 518 4%, {HI%3E 3 d &9 I B EREA I BHERBH ZHERERA Lt
AR (JERIR) IR (R 5), RMHSERBEFEE2-3 dAEKESHBAX, BRAXRIAR, IO
HERBAMMBEERBEFHHRIAASRESHIBERBABIER. W Ri T-DNA ¥4
BEIR B # BRI AT IAA K PHREHLZHRER.

£5 FHMAMBBRMERRNZHBEER (10> 4 g'FW )
Table 5 Ethylene release rates (X102 4 g' FW h") in control roots and
hairy roots of Cucumis sativus L. during subcultures

AR BARIEFEME] Subculture time (d)
Root type 3 7 14
*f i Control roots 0.568+ 0.363  0.358% 0.061 0.256% 0.023

II #4# Roots of phenotype II  0.501+ 0.090  1.325+ 0.189  1.247% 0.150
III 348 Roots of phenotype III 0.471+ 0.052  2.192+ 0.206  1.132+* 0.429

3 itie

AT BB 15834 MHBRWA EHk 8196 LW B (Pisum sativum L.) BERB AT IAA
KFWERE, BA5 pRi15834 B ERER IAA FERBEI, LAXRTBRBAEIAA
AYEE5EBAERZABREEEERY, XERMNABREBRBEAFIAANELE R AT L2,
RMNBAMBNELERBRIAA SRR, £k, SEMURS, ARFEAGHAA. AdH
BEMEREY, 54 TEBEREY TRDNA BEZNERBRPEDRELY, & aux HEY
T-DNA(TL-DNA + TR-DNA) 5 . TR-DNA ¥ B 5 B R B> £ B E KT8 IAA #
IAMP, B}, rolABC 882 E /ML &4 TR-DNA # Ri T-DNA ¥{b i IAA AP, &
FTAE 1 BB BRR AN TIT B B RN B E K R R TAA KPR 55 Ri T-DNA # TR-DNA Y
aux BENARFBEBSMERE X.

ERSHEY Y, ZTREBTERFEEANMRSRNE, MARERELEYPEIERAR
24P B EY, mMEEGEARBARTE R T-DNA § rolC ZERESE MRS HERRT
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BUiPAs SR B EMREMNI, ALREREZYH, HNBREMERPHMIEHREL iPAs R
E, i Ri T-DNA FLAEARFRE R H H M BRB Y A IR iPAs M ZRs K. FlARBART
W Ti (tumor inducing) iR FH R RBEHBHENRE (ipt) ARG, HEAEHES IPA
TREZERTZT, M ZRs FRBMERIA B, X 5ALH Ri T-DNA #4b 7= &£ 1 8RB AR
BRARABELSNENENERA T L. XREEW RN AEAE7ER I iPA #4b/R ZRs iy
FEAHIHSRERIMHERRET S5 EH aux ZEEE TRDNA MRAFX, MEFR.

ERREKERER, REAHKRERTRIBHERK, MEENERKREMNEHZHGLE
B, A3, BRIEFHRERS, Ri T-DNA 4L 4 0 # R I EEREA M RERBH 258
MEHEE T BR, Tepfer &H, Ri T-DNA #4L 74 0l B b BT LR T4
ZIHP, PS-rolC B AU FEAR A AL MR Y Z BB R, H TL-DNA W rold #4635 xf %
EEAMERNCHBERENBREREWY, REATE TR ms XREMRATFEE 4
(Petunia) 2 Bl £ 4 K (epinasty) "9, 7 FI{XE aux ZH K TR-DNA 54657 ™ 4 i Bk 59 3%
(Solanum dulcamara L.) i EEHMEERY, IHASLBEEREHT IAAFEBNZEZEN
R, XRUSH aux ZEK TRDNA BT RS 5BEIZHBER. ABMNWER(ELR
5) kE, RBEFEM R T-DNA BT LIIRE RN ERBE AT IAA KT, BATUEHE
RV Z IR,

%X Ri T-DNA #4b /a3t H ks b ABA UM IRER D, BARBETE
Ri T-DNA # rolC Z:H W H LR ER B A IR ABA & 28 BT, i TL-DNA #4LJ5
P& KM 3E (Brassia napus L. var. oleifera cv Brutor) . H 1§ (B. oleracea) FIHH 55 5 4k 8 #k Y
ABA K¥PA, XBRERINHGERFA—. ALK, ¥k 14 d WHEASFERE BN
B ABA EREAR, UIIHBREMERK, TRHERBKZ; FHERBH ABA SR
HEEM—MARSESE. MARBRBS WIEIEE ABA (2L XRIF 5 ENHAEJIAA
BE—HN. FRIELEH TR-DNA H B K Ri T-DNA #4677 #8002 E RV N IAA
ABA E8; MERRPH ABA BT 5 TR-DNA # aux 3 H A FERH %.

GAI+3 AIERB/IMPFEMNKREE. M ABAFEEBMIFRBENRREHN, %
REFR GG AR, BRAPERBREETEM, ZHEMNBRBAE GA4+T &
BHIFSENR ABA &R, EWMEN, BREGAI+TSENEERE BRTRES
Ri T-DNA #ALE MR T C-13 L K L RABREMNKREEX GA4 f GAT FRERAE XS, HATHER
Bl ABA BHETIERIDUE R T C-13 (i ESARRN KRB E GA4 M GAT G,

Z LA, RMAFE Ri T-DNA #{b2 B BRB AR IAA, iPAs. ZRs fl GA1+3 K
FHCHHAERES, HERR ABASREZERE, HEMHFL GAs AR,

B E K-
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