CHAPTER V

DISCUSSION

pupae (11-13 days old) Beaoussof fir issue of pupae facilitated
homogenization, secondiy! e, 5 e was originated from the
collected colony (wherzdé adufs tﬂmues} (Hall and Smith,
1991; Seveson et al., A93R) and ac provides consistant
amounts  of f ich i 1988)
The total DNA was used 6 @m RFLP analysis instead of
nuclear DNA since mmlcarM ex appropriate only for
bee samples growing 5 method for
bee samples co - nu@mr DNA extraction of

alway DNA.
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warm at 65 °C then the pre-extracted solution could keep at room

temperature during transport. However, the total DNA extraction alway
contaminate with mitochondrial DNA, but our previous experiments
demonstrated that with this stage pupae (11-13 days old) only small amount
of the mitochondrial DNA (less than 50 ng) was contaminated



which was only 1% comparing to nuclear DNA. Futhermore, the results
of total DNA extraction method and nuclear DNA extraction method were
clearly presented in the similar result of 1) purify of the isolated honey
bee DNAs (range of ODg(/ODogo were from 1.65 to 1.85), 2) high
molecular weight of DNA; after agarose gel eletrophoresis, only one band
was presented the same N‘W}/Js larger than 23.1 kb marker
(Figure 7) 3) which w&e 4&:.1 the mitochondrial DNA,

restriction endonucleases

endonucleases dige

agarose gel under e

Bgill, Clal, ﬁﬂjﬁ (Figure 8).  The
restriction @ ensunng that the h:gh molecular
RO STPYI| AR ) 9 o
endonucleases. The complete digestion relies on the appropriate amount
of DNAs, the incubation time, and the amount of restriction
endonucleases. The experiment in Figure 10 showed that, 5 U of each
restriction endonucleases from Bglll, Clal, EcoRI, Haelll and Ndel were
completely digested for in at least 1 hour. In order to compared the
restriction patterns among DNA samples obtained from various regions of



Thailand, total DNA of the same colony could be previously tested to ensure
that within a colony one honey bee represented the similar pattern. The result
showed (Figure 13) that an individual of twenty total DNA given the same
restriction pattern when completely digested with Bgill, Clal, EcoRI, Haelll
and Ndel. Since the queen honey the multiple insermination, it may
be the important part to m} of the same or different

malmmusedmm@pc@sa@lmmedmdstmedm

regions of Thailand are highly diversified, /The results of restriction from the

Nortern showdd e of 5t €1 ikt Nilwhen DNA sample

mmmﬂmﬂ;ﬁiﬁg@ into ﬂne}gr‘u:ps . E2 and E3

if digested with EcoRI and also presented as two groups; H1 and H2 when
digested with Haelll. More details were shown in appendix 11.

These events indicated that, different restriction endonucleases gave
the DNA samples into distinct groups. Because of each of restriction
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endonucleases are recognized and cleavaged in different bases sequence.
Therefore in the same DNA sample could be classified as different groups
when digested with different enzymes. Furturemore, the restriction pattern of
EcoR1 could be identicated that A. cerana from the Northern of Thailand
have the DNA diversity at least

m the North-Eastern could be

dlﬂ(lﬂdmmmmtww ps-Wher l Amdjmwrﬂj
Haelll. The DNA il not be classified into

es.\. The other restriction

fragments of A. mp Abmnﬁed@,nylmmmhrmemﬂﬂ)elabeled

DNA profied. M @ ﬂﬁ&%ﬁr%ﬁlﬁe performed by the

immobilized on the membrane surface and finally, non-bound is removed
from the membrane, refered to post hybridization (washing) step.
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The hybridiaztion was firstly performed using A. mellifera probes
(# 24 and # 47) with A. cerana total DNA, the result of dot blot
hybridization clearly showed that probe from A. mellifera could hybridized
with A. cerana DNA target from different locations (Figure 19). However,
the Southern hybridized of EcoRI digested A. cerana DNA with probe
# 47, this result showed on d also no signal appeared by

using probe # 24 (ﬁﬂﬁ and Zm results demonsteaded the

low homology be | a.nd A. cerana genomes.
Morover, dot hybri » enable rapid screening by
passing electroph msfer. The results clearly
indicated on DNA- ing probe # 24 that no signal
appeared. Whereas phage DNA digested with
HindIIl (hybridized with Mifi HODE) was intensely presented. The
result of probe # ﬁ? wﬁﬂl'w e s seems to show a few

homology between . meillifera pro ua target DNA including

unappropriate condﬂon influency. Moreover L’gzls study has been tested

by incmasinﬁluﬁ s?i nnwe%’ )6 Jepétature (42 °C, when

50% formamideé is used) {Mamg.lm et al., 1982) The result is also given

i o0y BRI DbV ) e s

Be.cause of failure of the hybridization using DNA probe from
A. mellifera, therefore the DNA probe from A. cerana was prepared by
DNA cloning. From the results of restriction pattern, BgIIl usually
generated conservation DNA fragments at about 3 and 5 kb (Figure 14,
21). But the only results from Samui Island were rather different when

digested with BglIl, which were found at the range of 2 to 4 kb. For this



reason, the DNA fragments of Samui Island were used to prepare the DNA
probe. To prepare the appropriate DNA probes, the DNA fragments at the
range of 2 to 4 kb and 5 to 7 kb were cut and purified to use as the source

of DNA probes.

Plasmid pBR322 is wy in molecular cloning because of
its properties as follows; (4.361 kb) 2) relaxed

BamHI site of plasnﬁ pE

both sites of Bglll and BamHI were used to generate the DNA probes. Then

e iguon il e . st I sz pasia o
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. cerana fragments were ligated with vector pBR322. This
recombinant DNA was transformed into host cell (E. coli) in order to
propagate the number of recombinant DNA. The result of transformation
showed that the DNA fragments at the range of 2 to 4 kb gave the higher
efficiency than the DNA fragments at the range of 5 to 7 kb (Figure 23).
Afterward the clones of transformation were identified by dot hybridizing
with A. cerana chromosomal DNA labeled probe. The intense signal from
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dot hybridization indicated that DNA probe also contained the repetitive
DNA. In addition, the ligation success confirmed by size of recombinant
DNA (> 4.36).

Actually, the efficiency of hybridization relies on sizes of probes.

The shorter probes give lﬁghe. sitivity than the longer probes.
Accroding to the efﬁclency ¢ : , @)ﬂ probes should be reduced
mmmsbefmehhehm&ﬂa ure the source of DNA
probes in this re.aearch and BamHI sites of A.
cti ely, so that these sites

AN
: other restriction sites

probe and this sites might

cerana DNA and plasuid 4
of recombinant DNA
of vector were used tc
locate within A. cerana IDNA B AN the inserted fragment

into the same, nearly equiv of foreign DNA and vector

DNA. Therefore the elution of these frag: ore difficult. So DNA
probes carrying veciof were not yet lab n ing that vector were

not hybridized with Wcerana target DNA (Figure ﬂ)

o 5l b 4 B e 3 v

established, butqﬁ:formﬂately short lasting, hazardous and gequires special
aborstoris ki aha) ki) oot d Ve ek TH
nomndmacnve probe is more advantage. Therefore the better technique is
applied for labeling DNA probes in this study.

The labeling probe was prepared by using DIG-11-dUTP of random
primed labeling from the DIG DNA labeling system. This reaction was
characterized by the ELISA principle (Enzyme linked immunosorbent
assay (Kassler et al., 1992; Lion and Haas, 1990; Martin et al., 1987) and



catalyzed by Klenow polymerase. The steroid hapten digoxigenin is
linked with uracil base at position C5 of deoxyribonucleotide by 11-atom
spacer. The denatured single stranded templates are annealed to the
random mixture of hexanucleotides. The synthesis is started by adding
Klenow polymerase and all de
substrated (DIG-dUTP}J \ tion reaction, Klenow

otides (one is the hepten modified

also DIG-dUTP. e prituets are able o bing :,I posible target sequences
(both of two single ' 2
amount of DNA eeific activity (Boehringer,
1993). Due to dete d with a cardenoid-steroid
digoxigenin, this reseafc g two methods. The method

colorimetric detection; ted with 5-bromo-4-chloro-3-

indolyphosphate _ ?ne phosphatase-linked
digoxigenin antibods. ‘The oxidation ] robluetetrazolium (NBT) 1s

b
produced insoluble nlured-pmduct sagnais Iocéld on nylon membrane.

e i o o Y TPrspn m

color prec1p1!$ must be removed out of the mem . The color
pecpb ) B )] U0 168 P chemicas
Dunemyqfnnnamide, is used in this step. The second method, which is
called Chemiluminescent, generally uses the emission of light that occured
by alkaline phosphatase (linked dioxigenin antibody) using lumigen PPD
as a substrate. Chemiluminescent detection can be considered as a better
method than colorimetric detection and also detected small amount of

target DNA (Carlson et al., 1990).
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After A. cerana total DNA labeled-probe investigated dot
hybridization of recombinant plasmids, the positive signals were then
selected (Figure 22). Finally the suitable probe, # 3035 was chosen for
subsequent performing on Southern hybridization of total DNA of

A. cerana from different regi
highest signal intensity of QAU

contains with low wpgmmmt

The results did not agree with the
aunbutable that, probe # 3035

fragment) But given the

A. cerana. The sequéncé jnte ' e varying lengths. If

The investigation ples within a colony showed
exactly the same infense (¥honey bees per colony
when target DNA hebridiz id # 3018. These results

represented on restriction pattem analysis.
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DNA does not interfere becausé the mitochondrial DNA.are foun

e (3 50 nl SO | St umm AL
uhsenratmn). However, the hybridization of BglIl digested total DNA of
A. cerana with A. cerana # 3035 probe, the intense band appear at 20 kb
and 3 kb which were the size of # 3035 DNA probe (Figure 26). These
results indicated that DNA probe # 3035 is not the mitochondrial DNA
fragment since the size of intacted mitochondrial DNA was about 10 kb.



DNA-DNA hybridization could classify A. cerana from wvarious
regions of Thailand by using major and minor intense bands. The
classification based on the various sizes of the major intense bands which
are clearly shown at 2.1 and 3.1 kb (Table 8) distinguishes DNA samples
of Samui Island from the samples of the other locations. The minor bands

can classify the populati nine groups. Three groups of
them were the popula@m Iﬂﬁ other, six groups were the
mainland bees (Table

The diversi amuj Isiand & s has sted that the disjunct
population are isola geog " jeal, of water gaps (18 km from the
closest of the Malay/ la (Nakamura ot aly 1991)). The pure native

line are mated wi '. : or generations. The bees

groups, five of them JHBSE:I‘I[ in the Nonhem and the other represent all

o318 A B e s svam

habit of A. cerana occured for ‘serveral times. For the ¢fact of unlimited
aea, 1y G k) (bbb b E LM Ecors tena 1o

allow the population remain slowly conserved and fast evolutions of gene

in the mainland bees.

The highly diversity of honey bee from the Northernm also
supported with the investigation of Ruttner (1988) which classified the
Eastern honey bees collections in Chiang-Mai as A. c. himalayama, and
the lowerland (vast area) of Thailand classified as A. c. indica. Therefore,
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the long distance between the Northern and the other regions tended to
cause higher diversity of honey bee than the other regions.

The DNA-DNA hybridization showed higher diversity than the
morphometrical methods. The morphometrics are measured on the

phenotypes which are yields of the stmctural gene with non-coding region
excised. In contrast, u;@\ idization is measured on the
structural genes w@ @ region and non-coding

region. Therefore the 1. cire in the non-coding region

be influenced by mana; ggsszble factor&,l 1) ethidium bromide staining the

2 exef e b 0 3 e st
in the DNA sam or 5) well overloaded awith DN ’ﬁ]:M} The
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probes mixed, and also the longer of agarose gel (long distance of agarose

O Or more

gel electrophoresis) to test the DNA samples should give more detailed
evidence.
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