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Identification of Genes Differentially-Expressed in Sex Differentiation Induced
by AgNO; in Monoecious Melon (Cucumis. melo L.)
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Abstract In the present study, the cDNA-AFLP technique was used to make mRNA finger printing, after the female flowers were
transformed to the bisexual flowers of the andromonoecious material under the AgNO; treatment. In the analysis,
differentially-expressed 131 TDFs (transcription derived fragment) were segregated with 320 primer pairs. In the 131 TDFs, 28
differentially-expressed TDFs were cloned, sequenced and analyzed. The results showed that there were six sequences identified to
be homologous to the previously-reported genes in the GenBank at 72% to 100% in the 16 obtained TDFs sequences. The functions
of these genes cover such fields as signal transduction, gene regulation and energy metabolism, etc. Five TDFs were homologous to
the nucleotide sequence and the amino acid sequence of the function-unknown proteins. Two were homologous to function-unknown
ESTs. Three were unhomologous to any sequence. It was infered that the differentially-expressed fragments which were induced with
Ag" might take part in such processes as signal transduction, gene expression regulation, and energy metabolism, which regulated the
sex differentiation.

Keywords Melon (Cucumis melo L.); Sex Differentiation; cDNA-AFLP Analysis; TDF (transcription derived fragment)
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Figure 1 Morphology of the developed stamens in a female
flower reduced with AgNO;

Note: 1 Control; 2 Treatment
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Figure 2 Up-regulated fragments by cDNA-AFLP analysis
Note: The Arrows indicated the up-regulated TDFs, the former 2 lanes are CKs, and the later 2 are treatments
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Figure 3 Down-regulated fragments by cDNA-AFLP analysis

Note: The Arrows indicated the down-regulated TDFs, the former 2 lanes are CKSs, and the later 2 are treatments

CKICK2 T1 T2 T, AT AR LY AR ARETRIER (15 406
GEA AR 4 i 15 MU AR (Cu™) VR W i IR 1 A R &5
4 Z75(Rodriguez et al, 1999), 51— &5 LI5S
BN N, . AGHER SIS R se - PRI, fele
B IR s, AFEARRET R 205 R, M
M7 LT 2045 14945 5% S (Schaller et al, 1995a, 1995b).
Theresa (2002) ] AgNOsHIIAQ,S,03%3 7] A FHME 1 S
PAKEH) (I 4E 8 7 5 (Silene latifolia Poiret subsp. alba)

Actin
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Figure 4 Identification of TDF 2-12-3 and TDF 3-9-1 ETHHSANGURR, 206873 9 B T Ag™ I35 3 12

Note: Left: result by RT-PCR; Right: result by cDNA-AFLP HEHESRE, M ER B8 KL 22 T
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# 1 Z= R TOF (KThRe T

Table 1 The predictive function of the differential expression TDFs

TDF  Lbxr xS Eff  —E(%) [l Y5 K]

No. Blast Accession E-value Similarity (%) Homologous sequence

2-9-4 BlastX XP_002300437 9¢* 85 Populus trichocarpa Integral membrane single C2 domain protein

2-12-3 tBlastX AY307448 e 98 Brassica rapa enolase mRNA, complete cds

3-4-2 Blastn EU907365 7e4 100 Synthlipsis greggii NADH dehydrogenase subunit F (ndhF) gene,
partial cds

3-11-6 Blastn EF208124 et 90 Cucumis sativus putative chloroplast ribulose—1,5-bisphosphate
carboxylase/oxygenase small subunit (rbcS) mRNA, partial cds

3-9-1 Blastx XP_002511838 9e™® 72 Ricinus communis synaptotagmin, putative

4-13-6 Blastn EU963406 1e%® 78 Zea mays clone 261978 NAC domain-containing protein 67 mRNA

1-7-2 EST  AM727046 5e32 97 Cucumis melo subsp. agrestis pat81 root 46 days after pollination
healthy Cucumis melo subsp. agrestis cDNA, mRNA sequence.
Function unknown

1-7-3  tBlastX XM_002328635 7e® 71 Populus trichocarpa predicted protein, mMRNA. Function unknown

2-5-2  tBlastX NM_001066121 2.3 60 Oryza sativa (japonica cultivar-group) Os07g0464600. Function
unknown

2-8-3  tBlastX AMA469485 3e® g7 Vitis vinifera (%]7%) whole genome shotgun sequence, contig
VV78X053153.8, clone ENTAV 115. Function unknown

3-8-1 Blastx XP_002283475 2¢™ 52 Vitis vinifera Hypothetical protein. Function unknown.

1-5-1 EST B1740160 8e™ 97 Cucumber (#K) SSH cDNA fragments Cucumis sativus cDNA
clone CsSE1a4, mRNA sequence.

3-6-3 EST  FG227596 8e™ 97 Cucurbita maxima (%I, winter squash) phloem cDNA, mRNA
sequence.

1-4-2 — — — — No match

1-3-1 — — — — No match

1-2-1  — — — — No match

2%, e =M, FOE el A
R R B . Theresa X 2052 R4 71 1-MCP .
LA AR s -FA SRR . AVGL CoClp A
I S AWt — A R IR I, XSS IR REAE (14
W RS A A QG TER, (R REER
AQTIBFEF R S HESSIVERT . AR i 418 Ag”
X T e T 5 S R AN BE R R O S
BRI 5 AR 1B 52 B4, W7 T IX Py v] BeA7AE
TN . AR R P AG TR by IOME I S 1
RINFEHER], &M 2T HHEEN, ARGk
ILAG™ 5 i AH I3 PRI 308 B £ 4 B Tt 2 1) (R R
IR ARTIL), (HERI L5 L0 B =
R P ) TD R 75 3 i A il 1) 22 5% 0A, HTheresa
IR, RATAE SRR

KWL AG #E MBOVF 2 57 S0 (B 135 1
177 (Snodgrass, 1960), fit % 1 Jot 5 R0 2k A 44 st
b ATPasesfti% 1 (Knee, 1992) . Ag* FI%# Ik (1) 25 4] 5%

FXF P RS AE R B, XU R 2 A B
LREHE HAGT TS, JEr ) R B AT e
Je B &% B (Theresa, 2002). T H JH45(2009) %
F cDNA-AFLP X AgNO3 %5 5 4li i 235 A6 3 K
B ZE R RISFEREAT T 08, RE—ASED
A AT 5% R 0 €1, 25 PABO 5% I i DX A v 2 [ 5
PER) T BEMCCYPT2AL, A SC 43 125 %5 € 1) 26 S R I8
CDNA T BL 55 JLISAR g 225 DR R 17 IR 1) e i
PR P HIAFAE — e R R, HE A b 2 5 R )
PRAR AT HE AR 206 i HoAth & 25 AGT I 3 N 2
Mg IR T —RIME SE@E M RN, “TLR”
(OIS T S I 5 R B 33 DR 7 B O A T 2
HEEER B MBI T o HAE, ARSCHRAF M LD
Iy ZESE B BOMANE 58 34 cDNA, H £5 Tl i RACE
ST VESRAG A K cDNA, WA R T R Th e HEA T
IYMTRNESE, A ] BEf & WX 2 Fr B S s &
PP
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M EFH*
3Lk R AL IB S 3%

MERE S AE 5L R ‘RH107, HOGIREF . 2~3
L0, 1200 pg/L AgNOs /KR4 bk . 5
M54, 12, 24, A8FN72 Wy B K, W
UG URATT-80°C 4 H o LAt 2803 /K R X . 45
IS T g e 20K T AT o AR AR JE TR A P

3.2 RNAZER K cDNAS X

RNA simple Total RNA Kit (TIANGENZ 7],
B AR PET SRNAJEHL, RQ DNase | (Promega
O8] ) A TR B L T 41 DNA . R4 175 1 RNA
FERRIREE, BERNAZG SRR G, Mg xd i
F24N b #its . M-MLV RTase cDNA Synthesis Kit
(TaKaRaZy &) T WU cDNARI I 4%, I8 Z i
W1,

3.3 cDNA-AFLPH R
{f FHEcOR IFIMse 1% Fh PR 504 Py V) B34 7
cDNAXUEG ) Ja B8, 1Y EOQ0FIMOOH] T il

%2 W TRT-PCRIKFIM T4

Table 2 Primers and their sequences used in semi-quantity RT-PCR

1, Bk MEcoR 1 AiMse 1 Adaptor. dE#EMES”
W51 ¥Mse | 30N FIECOR 120/ (4417 3/ e e 1tk ik
), Iir320h5IA G, W TR EEY i, A
P2 I X 55 55 (2008) (1) 712

BAEFRERES T

2R, INNPCRAR &R, FIHAHRN 151
WA 3G 75 50 4t BEAT T IRPCRY Y. YJHX
H#rscir, AxyPrepTM DNA Gel Extraction Kit
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T RIRAFI RIS R, N HIAEZBLAST
Ty, fEGenBankt% 2 )7 41| 4t 22 sRES T 440 i v
T FEFA, AT RERI DI RE AT .

3.5 RT-PCRA#7

PLN 2 5L I CMACTINAE 4y 6 e, 3% B TDF
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(A8) WISk R 51, 1S A5 cDNAZE —4i

s FP41)(5'-3) B ARE (C)

Primer No. Sequences (5'-3") Anneal temperature ('C)
CMACTIN- F ATTCTTGCATCTCTAAGTACCTTCC 53

CMACTIN-R CCAACTAAAGGGAAATAACTCACC

TDF 2-12-3-L GAGTCCTGAGTAATGGAGG 50

TDF 2-12-3-R GTGTTGCGGGACTGGTTG

TDF 3-9-1-L CTGCGTACCAATTCGAATC 50

TDF 3-9-1-R GGGACTTACTCAGGACTCA

{E& Samk S0k

FHENIE S B AL BT AT A, I EE TR
EA MEFRALRBIEN, N SEE T 3RS
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AR AT Ay 3K R 71 S8 B R IR 55 B D7 it R R 25 AL
AT 15
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Bachem C.W.B., Hoeven R.S., and Bruijn S.M., 1996,
Visualization of differential gene expression using a novel
method of RNA finger Printing based on AFLP: analysis
of gene expression during potato tuber development,
Plantjournal, 9: 745-753

Beyer E., 1976, Silverion: a potent antiethylene agent in
cucumber and tomato, HortScience, 11: 195-196
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