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Screening of Genes Which are Able to Affect Aalanchoe Vegetative Reproduction
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The genus Bryophyllum is best known for many of its species having the ability to produce plantlets
on their leaves. This phenomenon is also known as vegetative reproduction. Differential expressed
gene (DEG) detecting technique was applied in order to survey the genes involved in the process of
asexual reproduction for plantlet formation. Based on homology search using the NCBI database after
screening of genes, 38 genes were identified from a total of 69 DEGs. Most of these DEGs were related
to cell division, to intercellular signal transduction, and to hormone (cytokinin and ethylene) signaling.
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Fig. 1. Plantlet formation on leaf crenate margin in K pinnata.
(A) Overview of asexual reproduction in K pinnata leaf
notch. (B) Exchange of external structure during plantlet
formation on leaf crenate margin.
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Fig. 2. Screening of differentially expressed genes (DEGs).
Target tissues were harvested at different stage during
plantlet formation on leaf crenate margin in K pinnata.
Total RNAs were extracted from these tissues and used
for DEG PCR screening (A) and quantitative real-time
PCR (B). (A) The PCR amplicon was used to three dif-
ferent random primer set (#15, #23, #57). (B) Relative
concentration of DEG candidates. N: none-induced, E:
Early point induced, M: Mature formation of plantlet
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Table 1. Clone list of Defferentially expressed gene (DEG)

Clone  Expression stage Size BlastN search result BlastX search result
1 E-stage Up 700 Unknown sequence Unknown protein
2 E-stage Up 300 Heat shock protein Heat shock protein
3 L-stage Up 400 Unknown sequence Unknown protein
4 L-stage Up 500 Unknown sequence Heme binding protein
5 N,E-stage only 300 Al-induced protein Al-induced protein
6 N,E-stage only 600 Unknown sequence SH3
7 N-stage UP 300 Unknown sequence No significant similarity found
8 E-stage Up 400 Unknown sequence Dimeric a-§ barrel
9 E-stage only 500 Unknown sequence No significant similarity found
10 E-stage only 500 Unknown sequence MYB transcription factor
11 E-stage only 800 Unknown sequence Unknown protein
12 L-stage only 1000 Cytochrome p450 cytochrome p450
13 L-stage only 900 Unknown sequence Unknown protein
14 E L-stage only 500 Unknown sequence Metallothionein
15 L-stage Over 300 Unknown sequence No significant similarity found
16 L-stage over 500 Unknown sequence Unknown protein
17 E-stage only 300 Unknown sequence No significant similarity found
18 L-stage only 500 Unknown sequence Unknown protein
19 N,E-stage only 300 Unknown sequence rpL31
20 L-stage over 400 ACC Oxidase ACC Oxidase
21 L-stage over 600 S-adenosylmethionine decarboxylase  S-adenosylmethionine decarboxylase
22 L-stage over 1000 ARGI10 ARG10
23 E-stage only 600 Unknown sequence Unknown protein
24 E-stage over 300 Unknown sequence Unknown protein
25 L-stage only 400 Unknown sequence Pectinesterase PECS-c2
26 E-stage over 250 rpl2 rpl2
27 E L-stage onl?l 1200 Unknown sequence Exonuclease
28 N,E-stage only 800 Cellulose synthase-like Al Cellulose synthase-like protein
29 L-stage only 700 Unknown Sequence Unknown protein
30 E-stage over 700 1y200, rpL32 1y200, rpL32
31 E-stage onl 300 Acyl-CoA binding protein Acyl-CoA binding protein
32 N-stage only 700 Unknown sequence Unknown protein
33 E-stage only 600 Unknown sequence Dicarboxylate carrier protein
34 L-stage only 700 Ribosomal protein 126 Ribosomal protein 124/26
35 N-stage over 1000 Unknown sequence Unknown protein
36 E-stage over 500 Unknown sequence Unknown protein
37 E-stage over 1000 ZIP Leucine 21]}<>per protein (ZIP)
38 E-stage over 500 Heat shock protein Heat shock protein 18
39 E-stage over 900 Unknown sequence NAC-domain protein (NAM protein)
40 L-stage over 500 Unknown sequence Unknown protein
41 L-stage over 500 Unknown sequence Unknown protein
42 N,L-stage only 500 Unknown sequence Cytochrom p450
43 E-stage over 300 Unknown sequence No significant similarity found
44 E-stage over 500 Photosystem I subunit Photosystem I subunit
45 E-stage over 500 Unknown sequence No significant similarity found
46 N,E-stage only 700 Heat shock protein Heat shock protein
47 NL—stage only 300 Unknown sequence No significant similarity found
48 E-stage only 200 Unknown sequence Unknown protein
49 E-stage over 500 Chlorophyll a/b-binding protein Chlorophyll a/b-binding protein
50 N-stage only 600 Unknown sequence Isoflavone reductase-like protein
51 E-stage over 600 Chlorophyll a/b-binding protein Chlorophyll a/b-binding protein
52 E-stage only 200 Unknown sequence No significant similarity found
53 E-stage over 800 Carboxypeptidase Serine carboxypeptidase
54 E-stage over 1000 Leucine zipper protein Leucine zipper protein
55 L-stage over 400 Unknown sequence Unknown protein
56 E-stage over 600 Athb-10, ribosomal protein S17 Ribosomal protein S17
57 N,L-stage only 400 Unknown sequence RAV transcription factor
58 E-stage over 500 Unknown sequence Unknown protein
59 N,L-stage only 600 Unknown sequence Unknown protein
60 L-stage over 300 Unknown sequence No significant similarity found
61 E-stage over 400 Peptidylprolyl isomerase Peptidylprolyl isomerase
62 L-stage only 500 Translation initiation factor SUI1 Translation initiation factor SUI1
63 E-stage over 400 Cullin 3 Cullin
64 L-stage over 500 dehydration protein No significant similarity found
65 N,L-stage over 400 Unknown sequence Unknown protein
66 E-stage only 500 Unknown sequence Unknown protein
67 E-stage over 1200 Unknown sequence Unknown protein
68 L-stage over 1100 Serine/threonine protein kinase Serin/therionine protein kinase
69 E-stage over 400 Unknown sequence No significant similarity found
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Table 2. The expected function of DEG clones

Clone Primer Significant

¢ Function Reference
number set alignments
’ 3 Heat shock protein Stress response and 'mﬂuence'the efflplency of [13]
protein import to mitochondrial matrix
4 6  Heme binding protein Cytochrome C maturation in plant mitochondria  [43]
5 8  Stem-specific protein TSJT1 Unknown or unclassified function Accession number ABG22364
6 8  SH3; clathrin-binding Form;.atlon, ﬁssmn,.and uncoating of [26]
clathrin-coated vesicle
8 11  Dimeric 0-p barrel Related embryonic factor 1 [19]
10 14 MYB transcription factor The aerial plant epidermis development [41]
12 15 Cytochrome p450 Related cell mass production [21]
14 23 Metallothionein Ethylene-promoted leaflet abscission [8]
19 33 rpL3l Chloroplast 50S ribosomal protein subunit Accession number NP565109
20 33 ACC Oxidase Ethylene biosynthesis [33]
S-adenosylmethionine L .

21 35 decarboxylase Key enzyme of polyamine biosynthetic pathway [16]
” 35 ARGI0 Auxin down-regulation involved in elongation [15]
growth
25 37  Pectin methylesterase Involyed in developmental.processes (cellular 32]

adhesion and stem elongation)
26 38 rpL2 Peptidyltransferase activity [29]
27 39  Exonuclease Process mature 3’-ends of mRNA (7]
28 40 Cellulose syntheses-like protein Cell wall formation [4]
30 41  rpl32 Potential transcriptional regulator in nucleus [22]
Acyl-CoA binding Membrane-associated acyl-CoA
31 43 . ; [27]
protein transfer/ metabolism
Dicarboxylate carrier Organic acid flux to of from mitochondria, and
33 45 . . . [37]
protein fatty acid elongation
Key factor for translation reinitiation of
34 45 rpl24/26 downstream ORFs [34]
37 55 Leucine zipper protein Transcription factor and related meristem [18]
development
33 57 Heat shock protein Stress response and influence the efficiency of [13]
protein import to mitochondrial matrix
39 57 NAC-domain protein Egzilsop shoot apical meristems, shoot, and [14]
42 64  Cytochrome p450 Related cell mass production [21]
44 65 Photosystem | subunit Related light reaction [31]
. Stress response and influence the efficiency of
46 66 Heat shock protein L . . ) [13]
protein import to mitochondrial matrix
49 74 Chlorophyll a/b-binding protein Related light reaction [31]
Isoflavone reductase- Drought-responsive protein, and related pollen
50 76 3. . [45]
like protein tube growth
51 80  Chlorophyll a/b-binding protein Related light reaction [31]
53 8 Serine carboxypeptidase Related reproductive and vegetative [5]
development
54 8 Leucine zipper protein Transcription factor and related meristem [18]
development
56 91 rpSl7 Post-transcriptional processed [44]
57 93 RAV transcription factor Related ER homeostasis and inhibition of [48]
post-germinative growth
. . Developmentally regulated protein folding,
61 101 Peptidylprolyl isomerase (ROF1) signal transduction and chaperone activity 2l
62 105 Translation initiation Accurat'e 1n'1t1'a'tor' cordon recognition during Accession number NP175831
factor SUI1 translation initiation
3 108 Cullin SCFs subunit. Light-regulated gene expression of [16]
development
64 108 Dehydration protein Related abiotic and biotic stress 1]
68 118 Serine/threonine protein kinase Related cell cycle with plant development [20]
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Table 3. Sequence of oligonucleotide primers used for real-time PCR analysis

Name Sequence of oligonucleotiede (5'-3") Size (mer)
185 R_S TTCTTGATTCTATGGGTGGTGGT 23
185_R_A CAGGCTGAGGTCTCGTTCGT 20
NAC RS CGGGATAGACCGCAAGATTAC 21
NAC_R_A AGTCAGTCCTGGTTCCCTITGTTA 23
Cyto_R_S GGGCTATGGCTGAGATTGTGA 21
Cyto_R_A GCATTGGAGGTATGGAAGGTTT 22
Meta_R_S TCCGCCTGCGCTAACTG 17
Meta_R_A GGAGCATCCACCACAACG 18
rpL2 RS TGGCTAGGTAAGCGTCCTGT 20
rpL2_ R_A CTACGGCGACGAAGAATCA 19
rpL32_R_S TTTGTGGTGCACAATGTCAA 20
rpL32_R_A TTCATCCTCCTGGCTCCTAA 20

cyaning 3 A7]= A €] metallothionein (clone #14)%}
serine/threonine protein kinase (clone #68)% %= 3t}
[8,40]. Metallothionein> YHt& o2 F349] T2 Ay
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