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Antifungal Tamarindus indica L. crop improvement by rbcL gene analysis

in combination of tissue culture and gamma ray irradiation techniques
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ABSTRACT

In the present of this study, the seeds of six tamarind cultivars which were born in Phetchabun province,
Thailand. They were subjected to five levels of acute gamma radiation to investigate the morphological and the
nucleotide characteristic of rbcL gene in chloroplast genome. The young leaves were DNA extraction by
cetyltrimethylammonium bromide (CTAB) method. Using the way of growing the seeds in natural soil and
tissue culture techniques, it was found that the antifungal activity was not on the rbcL gene, and maybe no
more resistant gene on tamarind’ s leaves. In the opposite, it was found that the sequence of rbcL gene
could be used as good molecular marker for identify the different cultivar level of Tamarinds. The results
indicated that, both fungi and gamma rays could be induced mutation on 6 tamarind cultivars (exception, the
fungi no effect to Srichompoo cultivar). At the all dose, the leaves of 3—4 weeks irradiated tamarind seedling
were found to be a mosaic similar of leaf mosaic disease, but this symptom will disappear when the plant
produce the second true leaves. After three years of cultured, we identified the sequences of rbcL gene in
chloroplast genome to characteristic of nucleotide sequences of irradiated and non-irradiated plants. The
irradiated plant nucleotide substitutions were found at the all dose of gamma ray. While at doses of 150 Gy of
Prakaitong cultivar causes the highest nucleotide substitution (75 site = 15.12% of 496 bp). They showed in
the same results in all of six cultivars. When compared the morphology of them. It was found that the
irradiated plants are bigger than control in trunk dimension, wider and longer of leaflet, more compound
leaves, but shorter in plant height, while the controls are small in trunk dimension, no branching and still in

juvenile stage. All treatments are significant differences at p-value < 0.05).
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Figure 1 One month seeding of Tamarind (a) Non — irradiated tamarind seedling, (b) The irradiated tamarind

seedling was found to be a mosaic similar of leaf mosaic disease.
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Figure 2 The PCR product of Prakaitong cultivar (PKT). M: DNA marker, 1: native PKT, 2: PKT5 Treated

with 50 Gy), 3: PKT10 (Treated with 100 Gy), 4: PKT15 (Treated with150Gy), 5: PKT20 (Treated with 200

Gy), 6: PKTF1 (1" Fungal Resistant Prakaitong), 7: PKTF2 (2" Fungal Resistant Prakaitong), 8: PKTM
(Fungal Prakaitong).
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Figure 3 Pots and seeds of sweet tamarind “Prakaitong cultivar’. (a) Comparison of pots and seeds between
non-fungal pots with normal seeds (i) and fungal pots with normal seeds (ii). They were not difference on the

peel of the pots. (b) The fungal pots from (ii), that they were gotten off the peel, but the seeds still normal.
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Figure 4 Features and similarities in alignment window of Prakaitong 9 treatments, present number of base
360-496 bp. While, PKT1 = Normal Prakaitong, PKT5 = Treated with 50 Gy, PKT10 = Treated with 100 Gy,
PKT15 = Treated with150Gy, PKT20=Treated with 200 Gy, PKTF1 = ‘1St Fungal Resistant Prakaitong. PKTF2 =
2nd Fungal Resistant Prakaitong, PKTM = Fungal Prakaitong. DOT(.) = view conservation by plotting identities

to a standard as a dot.
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Figure 5 Phylogetic tree of Prakaitong 8 treatments.
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Figure 6 Pots and seeds of sweet tamarind “Seetong cultivar”. (a) Seetongnak and Seetongbow cultivar, which

different in local name but similar in sequence base of rbcL gene, (b) Seetongjuk cultivar.
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Figure 7 Features and similarities in alignment window of Seetong 8 treatments, present number of base 1-
60 and 480-549 bp. While, STN = Normal Seetongnak, STB = Normal Seetongbow, STJ = Normal
Seetongjuk, ST5 = Treated with 50 Gy, ST10 = Treated with 100 Gy, ST15 = Treated with150Gy,

ST20 = Treated with 200 Gy, DOT(.) = view conservation by plotting identities to a standard as a dot.
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Figure 8 Phylogetic tree of Seetong 8 treatments.
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Figure 9 Sweet tamarind “Srichompoo cultivar” (a) Srichompoopling, (b) Srichompooklom.
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Figure 10 Features and similarities in alignment window of Srichompoo 6 treatments, present number of
base 1-60 and 300-347 bp. While, SCPK = Normal Srichompooklom, SCPP = Normal Srichompoopling,
SCP 5 = Treated with 50 Gy, SCP10 = Treated with 100 Gy, SCP15 = Treated with150Gy, SCP 20 =Treated

with 200 Gy, DOT(.) = view conservation by plotting identities to a standard as a dot.
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Figure 11 Phylogenetic tree of Srichompoo 6 treatments.
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Figure 12 Sweet tamarind “Kunteeyouk cultivar” (a), and Kunteesoy cultivar (b).
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Figure 13 Features and similarities in alignment window of Kuntee Cultivar 8 treatments, present number of base

1-60 and 400490 bp. While, KTY = Normal Kunteeyouk, KTYM = Fungal Kunteeyouk, KTS = Normal

Kunteesoy, KTSM = Fungal Kunteesoy, KT5 =Treated with 50Gy, KT10 =Treatedwith100Gy, KT15

Treated

with150Gy, KT20 = Treated with 200 Gy, DOT(.) = view conservation by plotting identities to a standard as a dot.

KTY
KTSM

KT5
KT10

KT20
KT15

KTS

Figure 14 Phylogenetic tree of Kuntee 8 treatments.
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Figure 15 Sour tamarind “Preao-puen-muang cultivar”.

S A B B B ) ELOL AL L A B B L AL LA B A B LS B

= 10 Z0 30 40 a0 )
eea 0000 O T ATGCATGCTAC T TA ASGEEEATTCACNCGOAATACTAGITTGSCTCATTET GEATAS
==
1= = 1 1 O B e e e e e e e e e e e e e e e e e e e e
PEMI1S TC, G, EA5, c A, . GA, G0, LA, ... G.TE.CT. ..OGC. T, .GT. . o T e v e e e e e
EELIZ O e A L e e e e e e e e e e a e E e e e e e ae e e e
== 1

d|'|'|"|'||'|'|"|'|'|'|'|'|'|'|'|'|'|'|'|'|"|'|'|'|'|"|'|'||'|"|'|'||'|"|'|'||'|'|'|'||'|'|'|'||"|'|'|'||"|'|'|'||"|'|"|'||"|'|"|'||"J

RN 430 440 450 460 470 480 43907
PEFM COEETECCETATAAT CGAGTAGC TCTAGALAGCAT GTTACAAGCTCOGTAAGGFACGT GTGEAGGFRALGATTCC
22 T | Teiin i eines CTC, TeE. T, AAT
== 0 | T....T.T..A.A.
PPM15 LEALLCLT AL GCT. G0, L CTG, .G, . GTTGAA, . . TG, . VA CTE. A T.CLA A CT.CGZAT. G A
== A | T Taa, . ATA...
1 L1 N T T T T T T T T T Tas, . ATA...

Figure 16 Features and similarities in alignment window of Preao-puen-muang cultivar 6 treatments, present
number of base 1-60 and 420-492 bp. While, PPM = Normal Preao-puen-muang, PPMM = Fungal Preao-
puen-muang, PPM5 =Treated with 50Gy, PPM10 =Treated with100Gy, PPM15 =Treated with150Gy,
PPM20=Treated with 200 Gy, DOT(.) = view conservation by plotting identities to a standard as a dot.
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Figure 17 Phylogenetic tree of Preao-puen-muang cultivar 6 treatments.
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Figure 18 Sour tamarind “Preao-yak cultivar”.
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Figure 19 Features and similarities in alignment window of Preao-Yak Cultivar 6 treatments, present number of
base 1-60 and 420-510 bp. While, PRY = Normal Preao-Yak, PRYM = Fungal Preao-Yak, PRY5 = Treated with
50Gy, PRY10 =Treatedwith100Gy, PRY15 =Treated with150Gy, PRY20=Treated with 200 Gy, DOT(.) = view

conservation by plotting identities to a standard as a dot.
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Figure 20 Phylogenetic Tree of Preao-Yak cultivar 6 treatments.
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Figure 21 The comparisons of non-irradiated plants (left) and irradiated plants (right) of 6 cultivars;

Prakaitong (a), Seetong (b), Srichompoo (c), kuntee (d), Preao-puen-muang (e) and Preao-yak (f).
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