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Introduction
Human 8-oxoguanine DNA glycosylase 1 (hOGG1)

is an essential base-excision repair (BER)

enzyme to prevent mutations by 7,8-dihydro-8-

oxoguanine (8-oxoG), the major DNA damage

Introduction

enzyme to prevent mutations by 7,8-dihydro-8-

oxoguanine (8-oxoG), the major DNA damage

caused by reactive oxygen species (ROS).

hOGG1 is a bifunctional glycosylase/AP lyase and

uses 8-oxoG as preferential substrate (figure 1)uses 8-oxoG as preferential substrate (figure 1)

[1]. Eight different isoforms caused by alter-

natively spliced mRNAs of hOGG1 are described

and classified in two main groups (type 1 and

type 2) depending on the last exon of their mRNA

and classified in two main groups (type 1 and

type 2) depending on the last exon of their mRNA

sequence. The characteristics of any of these

isoforms have not yet been determined

completely. Type 1a (targeted to the nucleus)completely. Type 1a (targeted to the nucleus)

and type 2a (targeted to mitochondria) were

identified as main isoforms in several human

tissues [2,3]. hOGG1 plays an important role in

preventing pathological processes like skinpreventing pathological processes like skin

aging and carcinogenesis caused by UV-induced

ROS, due to its role in preventing oxidatively

caused mutations. Despite this crucial role it hascaused mutations. Despite this crucial role it has

not yet been published which splice variants of

hOGG1 are most prominent in human skin cells

and how they are regulated. Here were present

data of the expression of hOGG1 and its splice Figure 1: hOGG1 as a part of BER data of the expression of hOGG1 and its splice

variants in human skin cells.

Figure 1: hOGG1 as a part of BER 
(modified from Kremer et al. Respiratory Research 2004 5:16)

Results & DiscussionResults & Discussion
To detect single hOGG1 splice variants by qRT-PCR appropriate primer pairs were

designed for each isoform. Therefore at least one of the primers used detect a special

splice variant had to bind at an exon-exon transition which was unique for thesplice variant had to bind at an exon-exon transition which was unique for the

particular splice variant as shown in figure 2. In figure 2 there is also a splice variant

2ζ presented, which was not described yet. It was discovered by cloning the PCR

products of primer pair SPV1 for conventional PCR detection of hOGG1 splice variants.

All used primer pairs were optimized to high specificity and to show high linearity at

products of primer pair SPV1 for conventional PCR detection of hOGG1 splice variants.

All used primer pairs were optimized to high specificity and to show high linearity at

low expression levels (figure 3).

34

36
A

1 kbA C
Expression levels (maximum, median) of single splice

variants and their correlation to the cumulative hOGG1 expression 

splice variant R^2 expression maximum median 

1a 0,95 0,008 0,00005

1b 0,73 0,014 0,00016

1c 0,75 0,019 0,00017

2a 0,93 0,014 0,00032

2b 0,57 0,006 0,00029
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2b 0,57 0,006 0,00029

2c 0,96 0,005 0,00031

2d 0,66 0,008 0,00016

2e 0,90 0,020 0,00059

2ζ 0,84 0,001 0,00005
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Correlation of 1a and 2a to the cumulative hOGG1 expression 
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Figure 3: cDNA dilution series measured 

with the particular primer pairs
Figure 4: Correlation of single splice variants with the cumulative hOGG1 

expression and determination of their expression levels

In figure 5 the splicing patterns of hOGG1 isoforms are shown. The expressionIn figure 5 the splicing patterns of hOGG1 isoforms are shown. The expression

levels of the single splice variants were determined using the „2∆∆Cp method“ with

hOGG1 as reference gene and a fibroblast cell line as reference cell line. The

samples showed high inter-individual but no significant cell type specificsamples showed high inter-individual but no significant cell type specific

differences. Nevertheless there are some hints that the expression pattern of

cultured melanocytes and epidermis may be different from those of cultured

fibroblasts and keratinocytes. The melanocyte samples showed an over-

represented rate of splice variants 2a and 2e and the analyzed epidermisrepresented rate of splice variants 2a and 2e and the analyzed epidermis

samples showed a high rate of splice variant 2d. In figure 6 the relative expression

levels of hOGG1 are presented (calculation was carried out as described for the

single splice variants using βActin as reference gene). There were no significantsingle splice variants using βActin as reference gene). There were no significant

expression differences between the different cell types but high variations

detectable, a result in accordance to data published by Javeri et al. 2008 [4].

epidermis

keratinocytes

Outlook
The regulation of alternative splicing and the

underlying mechanisms are a research field of
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underlying mechanisms are a research field of

emerging interest. Recent studies show that

alternative splicing is involved in the better part

of human gene expression and can be in-
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of human gene expression and can be in-

fluenced by cell type or extrinsic influences.

The presented data show that hOGG1 splice

variants regulation may be different in human

skin cells than in other cells and tissues.

1

skin cells than in other cells and tissues.

Research in the regulation of hOGG1 splice

variants causes the question of the function of

these isoforms in the cell. The characteristics

of all isoforms have not yet been studied in
0,5

sample

Figure 6: Expression level of hOGG1 

these isoforms in the cell. The characteristics

of all isoforms have not yet been studied in

detail and may be a worthwhile field of

research. The better knowledge of the

underlying DNA repair mechanisms will help to
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Materials & MethodsMaterials & Methods
RNA isolation and cDNA synthesis RNA was isolated from frozen cell samples, cultured cells and skin samples using Trizol reagent

(Invitrogen) corresponding to the manufacturer‘s manual. Subsequent cDNA synthesis was carried out with the High-Capacity cDNA

Reverse Transcription Kit (Applied Biosystem) according to the product insert.

Real-time PCR For Real-time PCR analysis a Roche Light Cycler 480 was used. The PCR reactions were made as follows: 10 µl

Light cycler 480 Sybr Green I Master; 1 µl forward primer (10 µM); 1 µl reverse primer (10 µM) and 8 µl sample. The primer sequences to

measure cumulative hOGG1 (green displayed) and its splice variants levels are shown in figure 2. For the measurement of βActin themeasure cumulative hOGG1 (green displayed) and its splice variants levels are shown in figure 2. For the measurement of βActin the

primers ActinLP 5‘ggcatcctcaccctgaagta3‘ and ActinRP 5‘ggggtgttgaaggtctcaaa3‘ were used. Measurements were carried out as two

independent runs with duplicates. The qPCR was carried out according to the manufacturers guideline with 60 °C as annealing temperature

and 50 amplification cycles. The analysis of the PCR curves was carried out with the second derivative maximum method (Cp). βActin and

alternatively hOGG1 were used as reference genes for the calculation of the relative expression levels as indicated respectively.alternatively hOGG1 were used as reference genes for the calculation of the relative expression levels as indicated respectively.

Conventional PCR The conventional PCR to detect hOGG1 splice variants was carried out in a modified manner after Nishioka et al. 1999

[3]. The reactions were prepared as follows using Phusion Hot Start High Fidelity DNA Polymerase (BioLabs): 4 µl Phusion HF buffer (5x);

0.4 µl dNTPs (10 mM) , 1 µl each primer (10 µM); 0.2 µl Phusion Polymerase; 11.4 µl deionised water and 2 µl cDNA. Amplification was0.4 µl dNTPs (10 mM) , 1 µl each primer (10 µM); 0.2 µl Phusion Polymerase; 11.4 µl deionised water and 2 µl cDNA. Amplification was

carried out according to the manufacturer‘s information in 55 cycles with 1 min annealing at 60 °C and 1 min primer elongation at 72 °C. As

primers for hOGG1 type 1 detection SPV1fw 5‘cagaccaacaaggaactgg3‘ and SPV1rev 5‘taaagggaagattaaaaccatca3‘ (binding in exon 2 and

exon 7 respectively) with the expected product sizes 374 bp (1a), 391 bp (1c) and 618 bp (1b) were used. As primers for hOGG1 type 2

detection SPV2fw 5‘tgatgatgtcacctaccatg3‘ and SPV2rev 5‘gcatcacatgaccaattactg3‘ (binding at exon 2 and exon 8 respectively) with the

2748-2928 5683-5862 7448-7600 7746-7795 10166-10211 10212-10264 16787-17611x-1402 1924-2170
EXON 1 EXON 2 EXON 3 EXON 4 EXON 5 EXON 6 EXON 8

detection SPV2fw 5‘tgatgatgtcacctaccatg3‘ and SPV2rev 5‘gcatcacatgaccaattactg3‘ (binding at exon 2 and exon 8 respectively) with the

expected product sizes 351 bp (2c), 533 bp (2b), 552 bp (2ζ)734 bp (2a), 787 bp (2e) and 834 bp (2d) were used. The PCR products were

analyzed on a 2 % agarose gel.
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Figure 2: hOGG1 isoforms, location of  functional domains and 

used primer sequences to measure single  variants
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The data presented on this poster comprise 23

samples of 17 different donors. Cumulative hOGG1

expression and the expression of single splice

1   2   3 1 � DNA marker

2 � fibroblast sample 1

3 � fibroblast sample 2

1a (374 bp)
1c (391 bp)

1b (618 bp)

expression and the expression of single splice

variants (both normalized to βActin) correlated in

most cases closely (figure 4A), and showed high

inter-individual expression level variations.

kb

inter-individual expression level variations.

Especially the splice variants 1a and 2a showed a

high correlation to the cumulative hOGG1 expression

(see figure 4B for details). These splice variants

were verified to be the main isoforms in many

Determination of the hOGG1 type 1

expression levels by conventional RT-

PCR for two fibroblast cDNA samples

2d (834 bp)
2e (787 bp)

kb

were verified to be the main isoforms in many

tissues [3]. Using qRT-PCR hOGG1 variant 1a showed

a very weak expression level, raising the question if

there is a significant other expression pattern in skin

1   2   3 1 � DNA marker

2 � fibroblast sample 1

3 � fibroblast sample 2

2c (351 bp)

2b (533 bp)
2a (734 bp)

2d (834 bp)
2e (787 bp)

kb

Determination of the hOGG1 type 2

there is a significant other expression pattern in skin

and cultured skin cells than in other tissues. In

contrast to this result the isoforms 1a and 2a

showed the strongest signal of type 1 and type 2

variants respectively (exemplarily presented for two
kb

Determination of the hOGG1 type 2

expression levels by conventional RT-

PCR for two fibroblast cDNA samples

variants respectively (exemplarily presented for two

fibroblast samples in figure 4C and figure 4D) using

conventional RT-PCR.

Splice variant 2ζ (552 bp PCR product) was not

traceable by RT-PCR, but measured on a very low
Figure 4: Correlation of single splice variants with the cumulative hOGG1 

expression and determination of their expression levels

Splice variant 2ζ (552 bp PCR product) was not

traceable by RT-PCR, but measured on a very low

level by qRT-PCR, indicating that this splice variant

is generated only on very low amounts in skin cells.
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Figure 5: Splicing pattern of hOGG1


