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Abstract

In this project, liver resection after a
period of ischemia in rats will be used as a
model to study the relation between ischemia
before hepatectomy and liver regeneration
after hepatectomy. And mRNA from the
samples will be extracted which stored in -70

and double stranded cDNA will be
synthesized for amplified fragment length
polymorphism (AFLP) analysis.

To prepare an AFLP template, the
restriction fragments for amplifications are
generated by two different restriction
endonucleases. When used together, these
enzymes generate small cDNA fragments
that will be amplified well and are in the
optimal size range (<1Kb) for separation on
denaturing polyacrylamide gels. Following
heat inactivation of the restriction
endonucleases, the cDNA fragments are
ligated to adapters to generate template DNA
for amplification. PCR is performed in two
consecutive reactions.

In the first reaction, cdled
preamplification, cONAs are amplified with
AFLP primers, each having one selective
nucleotide. The PCR products of the
preamplification reaction are diluted and
used as a template for the selective
amplification using two AFLP primers, each
containing three selective nucleotides. This
two-step amplification strategy results in
consistently cleaner and more reproducible



fingerprints with the added benefit of
generating enough templates DNA for
thousands of AFLP reactions. Products from
the selective amplification are separated on a
denaturing polyacrylamide (sequencing) gel.
This technique would be taken
dissmilarity fragments among the samples
that could be reclaimed to sequence their
DNA sequences and similar comparing, so
we may understand how the genes expression
during these treatment.
Keywords AFLP. liver. ischemia/reperfusion

AFLP (amplified fragment length
polymorphism) is a new DNA finger printing
technique, it combined restriction enzymes
digestion and PCR (polymerase chain
reaction), so was named SRFA (selective
restriction fragment amplification) or AFLP
(Zabeau, 1993). It consists of three man
parts (1) restriction enzyme digestion and
adaptors ligation, (2) selective amplified
digested fragments and (3) electrophoresis
gel analysis of amplified fragments.

Two different restriction enzymes were
used to digest DNA and then ligated adaptors
to the end. Evidence adaptors and digestion
site contiguous sequences and prolongation 3'
end several bases to excogitating primers.
Finally, to amplify selectivity partia
fragments and analyzed by sequencing gel
electrophoresis (Voset al., 1995).

Two restriction enzymes, a rare cutter
and a frequent cutter generate the restriction
fragments for amplification. The AFLP
procedure  results  predominantly  in
amplification of those restriction fragments,
which have arare cutter sequence on one end
and a frequent cutter sequence on the other
end. The rationale for using two restriction
enzymes is the following: The frequent cutter
will generate small DNA fragments, which
will amplify well and are in the optimal size
range for separation on denaturing gels
(sequence gels).

So, that only the rare cutter/frequent
cutter fragments are amplified. This limits
the number of selective nucleotides needed

for the AFLP reaction. For example, EcoRI
(GIAATTC) is used as the standard
rare-cutting enzyme, and Msel (T/TAA) is
used as the frequent cutter. The maority of
DNA fragments should be <500 bp for high
quality AFLP fingerprints. Msel (T/TAA)
gives small DNA fragments in many species,
because they have A-T-rich genomes.
Sometimes MSEI will not yield sufficiently
small DNA fragments, and generally other 4
base cutter enzymes will aso fail to do so.In
that case a second 4 base cutter should be
added to reduce the size of DNA fragments.

In the subsequent ligation reaction,
double strand adapters for the second 4 base
cutters should be included. The use of two
restriction enzymes makes it possible to label
only one strand of the double stranded PCR
products, which prevents the occurrence of
"doublets’ on the gels due to unequal
mobility of the two strands of the amplified
fragments. Using two different restriction
enzymes gives the greatest flexibility in:"
tuning” the amount of fragments to be
amplified. Apart from these technica
considerations, the rare cutter sites may serve
as landmarks in physical mapping studies.

After restriction enzyme digestion,
adaptors were ligated to the DNA end that
comprised two parts. core sequence and
enzyme specific sequence (ENZ). Core
sequence was factitious excogitating just a
binding site for primer and ENZ could make
core sequence to ligate with the cohesive end
of digestion fragments because it is
restriction site sequence.

The adapters are designed in such a
way that the restriction sites are not restored
after ligation. During the ligation reaction the
restriction enzymes are dtill active. In this
way fragment-to-fragment ligation is
prevented, since fragment concatamers are
restricted. Adapter-to-adapter ligation is not
possible because the adapters are not
phosphorylated.

AFLP primers are including three parts:
core sequence, ENZ and selective extension
(EXT). EXT was added one to three bases for
different species, to purpose reducing the



number of amplified fragments. As a rule,
three bases are usual used to analyze genomic
DNA but when size smaller than 5x10° Kb it
might be adding one or two bases. AFLP was
used in high and fixed temperature that
prevent the result from loss of fragments
specific according to temperature change.

After PCR, add an equa volume of
formamide dye (98% formamide, 10mM
EDTA, bromophenol blue, xylene cyanol) to
each reaction. Heat the samples for 3 min at
90 and immediately place on ice. Pour a
5% denatured polyacrylamide ge (20:1
acrylamide: bis; 7.5 M urea; 1X TBE buffer)
and electrophoresis at constant power until
xylene cyanol is two-thirds down the length
of the gdl.

Then slver staining, Purification of
oligonucleotides from denaturing
polyacrylamide gel, cut out the bands directly
with a clean scalpel or razor blade. Chop the
gel slabs into fine particles by forcing the gel
through a small-bore syringe to aid the
diffusion of the olignucleotides from the
matrix. Place the crushed gel dab in a 15-ml
centrifuge tube capable of withstanding high
temperatures. Add 3 ml TE buffer for every
0.5 ml of gel dab. Freeze the sample for 30
min at -80  or until frozen solid. Quickly
thaw it in a hot water bath (~50 ) and let
soak 5 min at 90 . Elute on a rotary shaker
overnight at room temperature. Centrifuge
the tube 2 min at 1000xg, room temperature,
to pellet gel fragments.
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185=2
188=1
188=2
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199=2
209=4
210=1
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216=7
227=1
228=1
228=2
231=1
231=2
232=1
236=1
236=2
236=3
252=3
269=1
276=1
279=1
281=1

Annotation/Description

alpha-2-HS-glycoprotein; alpha 2 HS-glycoprotein alpha 2 (fetuin)
Rat phosphorylated N-glycoprotein (pp63) mRNA, complete cds.
genes for 18S, 5.8S, and 28S ribosomal RNAs.

genes for 18S, 5.8S, and 28S ribosoma RNAs

Rat phosphorylated N-glycoprotein (pp63) mRNA
alpha-2-HS-glycoprotein (Ahsg), mRNA.

mMRNA for small androgen receptor-interacting protein

genes for 18S, 5.8S, and 28S ribosoma RNAs

SLIT1 mRNA for SLIT1-La splicing product

5.8S ribosomal RNA gene and internal transcribed spacer 2
genes for 18S, 5.8S, and 28S ribosomal RNASs

5' non-coding region of S-adenosylmethionine synthetase

liver regeneration protein Irryan mRNA,

Rat mRNA for mitochondrial 3-2trans-enoyl-CoA isomerase
Rattus norvegicus 18 BAC CH230-8D7

similar to fibrillin3 (LOC363853), MRNA

similar to brain carcinoembryonic antigen (LOC292664), mRNA.
partia gfap genefor glia fibrillary acidic protein
carbamoyl-phosphate synthetase 1 (Cpsl), mRNA

proline rich synapse associated protein 1 (Shank2), mRNA
BAC CH230-159G8 complete sequence

2 BAC CH230-149H21 complete sequence

R.norvegicus FGR mRNA

similar to Retinoic acid receptor responder protein 1

FGR (Fgr), mRNA

similar to T3 olfactory receptor (LOC293362), mRNA
ectonucleoside triphosphate diphosphohydrol ase 5(Entpd5)
mRNA for mitochondria transmembrane GTPase FZO1B
UDP-gal actose:ceramide gal actosyltransferase mRNA

similar to enthoprotin; epsin 4; clathrin interacting protein

liver regeneration-related protein LRRG03 mRNA, compl ete cds.
mitochondrial inner membrane translocase component Tim17b
MRNA for plasminogen protein

18 BAC CH230-178G23 compl ete sequence

Rat glutathione S-transferase mRNA, complete cds.

Ab1-233 mRNA, complete cds

ADb1-233 mRNA, complete cds

liver annexin-like protein (LAL) mRNA, complete cds.

similar to eukaryotic trandation initiation factor 2, subunit 3

1 BAC CH230-13214

developmentally regulated RNA-binding protein 1 (Drbl)
cytochrome P450 4F5 gene, compl ete cds

5' non-coding region of S-adenosylmethionine synthetase

Rat liver apha-2-macroglobulin mRNA, complete cds

similar to Lipin 2 (LOC316737), mMRNA

p53 (PG-111) pseudogene, partial ORF

Accession
NM012898
M29758
V01270
V01270
M29758
NM_012898
AJ132390
V01270
AB073215
AF061799
V01270
X60822
AY298742
X61184
AC095558
XM 344062
XM 214842
748978
NM 017072
NM_133441
AC099476
AC099304
X57018
XM 227232
NM 024145
XM 219147
NM_ 199394
AB084166
U07683
XM 340788
AY327504
XM 228758
AJ242649
AC109037
203752
AY325155
AY325155
AF131077
XM 216704

AC105631
NM153306
AF288818
X60822
102635

XM 237521
L12046

Classification
Metabolism
Metabolism
rRNA

rRNA

Metabolism
Metabolism
Growth-related
rRNA

Intron

rRNA

rRNA

Metabolism

Liver regeneration
Metabolism

?

?

?

Struct protein
Metabolism
Neurogenesis

?

?

?

Struct protein

?

Neurogenesis
Thromboregulatory
Signal transd
Neurogenesis

Cell adhesion
Liver regeneration
Cell adhesion
Struct protein

?

Oncogenesis, membrane trafficking
Liver regeneration
Liver regeneration
Liver regeneration
Trans Factor

?

Neurogenesis
Metabolism

Intron
Inflammation
Metabolism
Protooncogene

similar to putative matrix metalloproteinase (LOC300338), mMRNA XM235849 Viral Protein

Rat delta-3,delta-2-enoyl-CoA isomerase mMRNA, complete cds
SEC23A (S. cerevisiae) (Sec23a), mRNA

G protein-binding protein CRFG (Crfg), mRNA
Hematopoietic lineage switch 2 related protein (HIs2-rp)

6

M61112
XM_234203
NM_053689
AF097723

Metabolism
Transport protein
Signal transd
Hematopoiesis



283=1
285=3
290=1
292=1
295=4
297=1
302=1
351=1
358=1
397=1
397=2
397=3
407=1
408=2
420=1
436=1
437=1

nephrin Mrna, complete cds

liver annexin-like protein (LAL) mRNA, complete cds.

Rat liver apha-2-macroglobulin mRNA, complete cds
R.norvegicus mRNA for ras-related GTPase, ragB
ADP-ribosylation factor 4 mRNA, complete cds

similar to pyruvate dehydrogenase (lipoamide) beta

plasma glutamate carboxypeptidase (Pgcp), mMRNA

Rat alpha-2-u globulin mMRNA

estrogen sulfotransferase mMRNA, complete cds

dystrophin-related protein 2 B-form splice variant (Drp2)

similar to hypothetical protein D15Wsu59e (LOC294810), mRNA
similar to hypothetical protein D15Wsu59e (LOC294810), mRNA
peroxiredoxin 4 (Prdx4), mRNA

similar to Hypothetical protein KIAA0141, mRNA

peroxiredoxin 4 (Prdx4), mRNA

similar to Hypothetical protein KIAA0141, mRNA

liver UDP-glucuronosyltransferase, phenobarbital-inducible form
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AF161715
AF131077
102635
X85184
112383
XM 214142
NM 031640
M27434
M86758
AF195788
XM 215506
XM 215506
NM 053512
BC064660
NM 053512
BC064660
NM 173295

Cell adhesion
Liver regeneration
Inflammation
Signal transd
Metabolism
Metabolism

Liver regeneration
Trans Factor
Trans Factor
Neurogenesis

?

?

Metabolism

?

Metabolism

?

Metabolism

RNA
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Liver regeneration

Number
97=1
197=1
216=1
227=1
302=1

Annotation/Description

liver regeneration protein Irryan mRNA

liver regeneration-related protein LRRG03 mRNA
Ab1-233 mRNA

liver annexin-like protein (LAL) mRNA

plasma glutamate carboxypeptidase (Pgcp)

Signal transduction

185=2
279=1
292=1

mitochondrial transmembrane GTPase FZO1B
G protein-binding protein CRFG (Crfg), mRNA
mMRNA for ras-related GTPase, ragB

Trans Factor

228=1
351=1
358=1

similar to eukaryotic trandation initiation factor 2
Rat apha-2-u globulin mRNA

estrogen sulfotransferase mRNA, complete cds

Hematopoiesis

281=1

hematopoietic lineage switch 2 related protein

Oncogenesis, membrane trafficking

210=1

Rat glutathione S-transferase mMRNA, complete cds.

Thromboregulatory

180=1

ectonucleoside triphosphate diphosphohydrolase 5
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