CHAPTER 3

MATERIALS AND METHODS
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3.1.2 Chemicals

DNeasy® plant minikit (QIAGEN UmbH, (Germany)
Nucleospin® DNA minikit (Machery-Nagel, Finland)
QIAquick® PCR purification kit (QIAGEN GmbH, Germany)

QIAquick® gel extraction kit (QIAGEN GmbH, Germany)
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~3.1.3 Plant materials

Plant materials of 16 from 17 Cassia species used in this study were collected
from the wild or obtained as cultivated plants from recorded localities in Thailand.
The plants were identified by Petchsri (2002) based on the key to species proposed

by Larsen et al. (1984). Pressed and dried plant specimens were prepared as

herbarium specimen at the for — ariun e Royal Forest Department, Ministry
"“"- ium specimen was kept at
the Department of Phama€ogabsyl fAculty, of Phamacy, Mahidol University. Only
one representative sample'was D) : ; pecies according to the nature of the
target genes in this M.Sc. ﬁ'ﬂé’f : : ast enough rates suitable for
showing the differences betwe “thel spe avel. Thus, more duplicated
samples for each species were 1o e Scientific names of the voucher

specimens were shown.in table 3.
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Table 3 Plant materials used in the study.

Taxa Voucher accession number

Cassia alata L. S. Pechsri 55

Cassia bakeriana Craib S. Pechsri 53

Cassia fistula L. : 7 S. Pechsri 51

Cassia garrettiana Craib | QPechsn’ 59

Cassia grandis L. f. \ SKE. No. 120511

Cassia hirsula L. ’echsri 60

Cassia javanica L. var. ja ’echsri 54

Cassia leschenauitiana D Pechsri 50

Cassia timoriensis DC. . Pechsri 77

Cassia obtusifolia L. S. Pechsri 61

Cassia occidentalis L. ochsri 67
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Cassia pumila Lamk. LY ' J ‘ hsri 57
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3.2. Molecular phylogenetic experiments
3.2.1 DNA extraction

- Genomic DNA extraction using DNeasy® Plant Mini Kit

Dry leaf samples were gr@“ / id nitrogen with a motar and pestle.

Tissue powder was transferretﬂg_‘ croc tube. After that, 400 pl of lysis

buffer AP1 and 4 pl of RNa w 7 'ml) were added to the tube
mixed them by votexin , {d the ir_tc Jbated-at 65°C for 10 min. Buffer
AP2 130 ul was add ysle. mixtur EQ& for 5 min on ice and
centrifuged at maximum. T _- i . ‘Sﬂ:pﬁed into a QlAshredder

spin colunm and centri naximum ‘spe 2 min. A flow-through was

transferred to a new microeent ‘ z uffer AP3/E was mixed with

a new 2 ml collection
tube. The remaining mixDre was apped with this step. Fﬂ hundred pl of buffer AW

was added. TheFT W fwtﬁem column again and

centrifuged for 2 min to ry a membrane in the column. For D elutlon step, the
e YAy TSI AR G5 e
of buffer AE was added to elute DNA from the column. The column was incubated for
10 min at room temperature, centrifuged for 1 min at maximum speed to elute, and

the DNA solution was kept at -20°C before used.
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- Genomic DNA extraction using Nucleospin® DNA mini kit

There are 2 types of lysis bufier (CO and C1) provided in each kit. The buffer
Cl was chosen to use with these Cassia samples because it is suitable for legume
plants such as Pisum sativum. After grinded 20 mg of dry tissue samples by a pestle
and motar, 400 pl of buffer C1 was added to homogenise and lyse the tissue. Ten pl
of RNase A solution was added an was then incubated for 30 min at
60°C. Centrifugation of the ml ‘\) &um speed for 5 min and 300 ul

of the clear lysate was transfer T. ne mlcw tube. Three hundred pl of

the tube (C4 buffer and
), The re was loaded into a
provided 2 ml Nucleospi Piaft ¢ i 1.min, and the flow-through
' . it was firstly washed by

400 pl of buffer CW. About7 0L ‘J AU ' C5 were then respectively

.ﬂ_;;,.-

used to wash a silica membra neﬂibr the s@nd third times. To dry the silica

membrane completely, ﬁre colu‘mri w'és aél% ﬂa;’mum speed for 2 min.

Finally, a highly pure deriomic DNA was eluted. \émbrane by adding 50 pi

olution was k% at -20°C before used.

Aga,gyﬂc;a mmwmm
AN TUNNINYAY

Each extracted genomic DNA solution was checked by electrophoresis 0.8%

heated buffer CE twice alg the._‘elute DNA

(wlv) agarose gel in Ix TBE buffer (0.05M Tris-HCI, O.05M Boric acid and 0.65M
EDTA) as a running buffer. An electrophoresis was normally operated at 100 V for 30
min DNA ladder marker 100 bp was used as a standard DNA marker. Loading
sample composed of 5 pl of the extracted DNA and 1 pl of a loading dye (6x loading
dye buffer: 0.25% bromophenol blue, 40% (v/v) glycerol and diluted in Ix TBE running

buffer). After that the gel was stained with ethidium bromide solution and destained in
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milliQ water. The DNA band will then be visibled and photographed under UV light

with a UV transilluminator.
3.2.2 Polymerase Chain Reaction (PCR)

PCR mixture was prepared by adding 2 unit of Tag DNA Polymerase

(Finnzyme), Ix Tag DNA Polymerase. ’ ”\ 1.5 mM MgCl, included (Finnzyme),
N
10 mM dNTP and 1 uM of ead&) on&everse), and the final volume

was quantitated to be 50 pi b g milliQ wa e PCR cycling profile to amplify
a tmL intron from chlorop /a3 m ified fr neau et al. (2001) and

the profile for ITS region ite ef al.. (1991)

ple was prepai&i by mixing 5 ul of PCR
product with 1 pli jlrfjﬁﬁ?l WVEJ pjm on 0.8% agarose
gel at 100 V for 30mi hundre eﬁ?jai DNA ladde was used as DNA
€ o A
N TN TR N T TRE

a UV transilfuminater.

completed, an electrophc;lsis loading sam

3.2.3 Purification of PCR products

A PCR product was purified following the protocol of QIAquick PCR
purification kit. Two hundred and fifty pl of buffer PC were added to a 50 pl PCR

reaction. A QIAquick spin column was placed into a provided 2 ml collection tube and



52

the sample was transferred into the column before centrifuged for 30-60 sec. After
that, a flow-through was discarded and the QIAquick column was put back into the
same collection tube. The column was washed with 0.75 ml buffer PE and
centrifuged for 30-60 sec; then the flow-through was discarded. The column was
centrifuged again at maximum speed for 1 min before placed into a clean 1.5 mi

microcentrifuge tube. The column was filled with 15 pl milliQ water and spun for 1
‘g’ , before used. PCR product was

Z& Forward and reverse primers
of tmL intron and ITS usew the-pro isted in the table 3.

min, twice. A purified DNA was store

primer name

trnL-C (Forward)

tmL-D (Reverse) 5 ggg gat aga ggg act tga @

5’ gga agg aga agt cgt aﬂ aagg 3

8p ITS (Reverse)ﬂ ) EJ 'g Wqﬂﬁwmﬂ 9

4p ITS (Reverse) 4 o ico tcc gct tat tga tatgc 3

’Q‘W’m\‘lﬂ‘im UN1ANTAE

5p ITS (Forward)

For some problematic PCR samples which contain a lot of primer dimers
generated from overloaded primers in the PCR mixture, the samples should be
purified using QIAquick gel extraction method before sequenced. The PCR product
was separated from primer-dimers on 0.8% agarose gel electrophoresis with 25 min
running. The PCR band was exised out using a clean and sharp scalpel. One ml and

200 pl of buffer QG was added to 400 mg of sliced agarose gel. Then the mixture
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was incubated at 50°C for 10 min or until the sliced gel was completely dissolved.
After that, the colour of the mixture was checked wheather still yellow and having
high efficiency of DNA absorbed to the QIAquick membrane. The mixture was
applied to a provided QIAquick column and spun for 1 min. A flow-through was
discarded. All traces of agarose were removed by adding 500 pl of buffer QG and 1
min centrifugation. Seven hundred and fifty pl of buffer PE was used to wash the
silica membrane. The ﬂow—through \Ni's d and the column was centrifuged

again to dry the membrane. T d into a new and clean 1.5 mi

microcentrifuge tube. Purifie ' |th 15 pl of milliQ water and

\\ftored at -20°C before

centrifuged for 1 min,

sequencing.

The sequencing reaction ﬂtasmpa@:or ing to the protocol of all PE

Applied Biosystems thEnaI wﬁ’ﬁf#ﬁwt'% ,ﬁou e-stranded DNA were

used as template. Eigh ."———‘—"' a$ added to the sample.

Then, it was followed by a din§_§. PV ¢ or ITS—SEjas the forward primer or
tmL-D or ITS-8P a Ej ed to the reaction
to quantitate total@m §waﬂﬁm L]jjﬁ Il and spun briefly.
The rea mq;x ﬁopreg Wﬂeﬁﬁncmg was
perform Hﬂdes as foll mh%:r 10 sec, 50 °C for 5 sec, and 60 °C for 4

min. Then, the sample was stored at 4°C until the purification of extension products
was performed.

Purification of the extension product for sequencing was followed by the
protocol of Centri-sep columns (Princeton separations, Inc.). Briefly, the column was
tapped shortly to allow dry gel to move to the bottom part of the column. Eight

hundred pl of milliQ H,O was added to the column which then was tapped to get off
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air bubbles. The column was incubated at RT for 2 hours. Then, a cap and a stopper
of the column was removed. The column was transfered to a 2 ml wash tube to drain
milliQ H,0 by gravity and the flow-through was discarded. Later, the column was
spun at 2500 rpm at RT for 2 min. The flow-through was discarded again. Twenty l
of sample from above was loaded onto the centre of the column. Then, the column
was placed in a 1.5 ml tube. It was spun at 2500 rpm at RT for 2 min Then, the

column was discarded. The elutlon E v speed vacuum for 20-30 min The

solution (3 pl) of sequence dry atio of 1:5 was added to the
;

sample. The mixture was th 5" for n chllled in ice. The mixture

tube was wrapped with / { & }\KN exposure. Then, the
prism 37

sequencing was perform

Computational analyses of 'H:t’e‘ia" aine séquence data were performed

using these following cosiputer prog’ra’nfs fj% i. ;

changed into FAS ﬂ. E ﬁﬁgﬂa ﬁ:ﬂ;ﬁa
e ClustalX: Itis aP compu er program to prep NA data matrix by

B LN L R LN 00§

of DNA data matrix becomes highest. The program splits each DNA sequence into
small parts and compared all sequences by left-right moving alignment with penalty
scoring. Then, the data matrix was converted to a NEXUS file format before
reconstructing a phylogenetic tree.

» PAUP* (Phylogenetic Analysis Using Parsimony and other methods)
version 4.0b10: It is a Macintosh computer program to reconstruct a phylogenetic

tree. This programme works only with Macintosh PowerPC and mainly using
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maximum parsimony searching approaches to analyse the completely aligned data

matrix.
These are samples of commands used in PAUP* analyses:
Command Meaning

#nexus # data matiiti€ converted into nexus format

begin data

dimension ntax=n nchar=m ter=m characters

format missing="? . '~ uch nucleotide position

format gap = - . i-'ﬁ _ o 1"& ' ents an insertion or a
US55 “geletion in the data set

format matchar = . = m 'f‘ll nts related sequence data

format datatype=dna [ ,:'E_ sed in the analysis

end PO Cecre

ﬂ‘lJEl’J‘VIEWIﬁWEI']ﬂ‘i
ammmm UAIINYAY
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3.3 Cytogenetic experiment (Jong, 1997)

3.3.1 Root preparation and collection

Healthy growing roots were collected at about noon of the day by cutting with
a sharp scalpel or removing with a pair of fine forceps, then placed into a petri-dish
filled with tap water. Adhering soil particles were removed with a fine brush or by

gentle rubbing. The root were tran X ,1

collected and transferred to a ng;h

illed water. Then the root tips were

per to remove surface water.

All roots were transferred Wﬁnd Wed simultaneously without
ieal il N

delay into a pretreatment |- bro. aline and distilled water.
time: e pretreatment.

Note that the vial should

RT and agitated i i i \ﬁtse for 1 min to remove the
F ?Ju : reagent corked. The

mﬁmwwmm*ﬁ VRS Ta e

repeatly rin§ed in distilled water and kept in water while squashes were made. Then, the

acid. All material

roots were transferred to 4% pectinase and 4% cellulose to be softened. Soft root tips were
placed on a clean slide, their very small apical regions were dissected out. Excess water
should be blotted out before dissecting. The apical meristem was added with a small drop
of 45% acetic acid and the slide was heat gently by passing over a spirit lamp two or three
times before examining under microscope. Finally, the selected slide had to be sealed with

nail vamish for long-term examination.



57

3.3.3 Meiotic study in Germline cells (Jaiyasuta, 1989: Chulalaksananukul

et al., 2001)

Young flower buds were collected with different sizes. Then the flowers were
fixed in a Farmer’s fluid overmnight. Samples were washes in absolute or 95% ethanol

for 3 times, 5 min each time. After that, the fixed flowers were kept in a refrigerator.

These process could maintain samples for onths. For meiotic study, a pollen
mother cell (PMC) was put épken it by a needle to get
J

microsporocytes out of the PMG= eie_removed from the slide and
propionocarmine was addad ie was heate efly to enlarge chromosomes.

under microscope.
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