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Abstract A system of homenclature is proposed for the
complex STR system ACTBP2 (SE33) in order to facili-
tate data exchange between laboratories.The nomencla-
ture conforms to the ISFH recommendations as far asit is
possible for such complex systems. A blind trial was car-
ried out between up to 20 laboratories to ascertain the re-
producibility of the nomenclature under working condi-
tions. The population studies carried out have established
that there are minimal regiona differences in the allele
frequencies and that the system of nomenclature is robust.
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Introduction

The need for consensus nomenclatures for STR systems
currently in use in European forensic laboratories is be-
coming more and more apparent. The experience gained
from recent blind trial studies (Gill et al. 1994; Kimpton
et a. 1995; Wiegand et al. 1995; Anderson et al. 1996)
and the increasing number of “across the border” cases,
underlines the need for a rapid and accurate exchange of
information between European forensic laboratories. The
first phase of European harmonisation is the selection of
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suitable core systems (STRs) for the investigation of foren-
sic casework. The second phase isto agree on a consensus
nomenclature for the exchange of data and comparison of
results. For many systems this has already been achieved
at the European level (Gill et a. 1994; Anderson et al.
1996) even for complex systems such as D21S11 and
HUMFIBRA (FGA) (Barber et a. 1996; Gill et a. 19974).
However, for the complex but highly informative systems
such as ACTBP2 (Moos and Gallwitz 1983; Polymero-
poulos et al. 1992; Urquhart et al. 1993) several different
nomenclatures have been proposed based on sequencing
data (Muller and Brinkmann 1994), the number of repeats
(Méller et a. 1995) or the total nhumber of base pairs
(Schmitter and Sonntag 1995). This situation is made
more complex by the use of different separation systems
such as native gels (Méller and Brinkmann 1994) and de-
naturing gels (Méller et al. 1995) whereby alleles are clas-
sified by mobility and fragment length respectively.

The aim of this report was to propose a consensus
nomenclature for the system ACTBP2 based on a se-
guenced ladder (Mdller et al. 1995) which is in accor-
dance with the | SFH recommendations. The robustness of
the nomenclature was tested in a blind trial involving lab-
oratories from the GEDNAP group and by population
studies from four different regions of Germany.

Materials and methods

A total of 13 samples of blood, saliva, seminal stains, and hairs
were sent to participating laboratories within the GEDNAP blind
trial survey for analysis. For the population studies, blood samples
from unrelated individuals from four regions of Germany were
analysed. These consisted of 562 from the Institute of legal medi-
cine Munich (ILM-M), 416 from the Bundeskriminalamt Wies-
baden (BKA), 599 from the Institute of legal medicine Minster
(ILM-MS) and 529 from the Landeskriminalamt Hessen (HLKA).
DNA extraction and amplification were performed as previously
described (Wiegand et al. 1993). DNA typing was conducted ac-
cording to the method published by Kimpton et al.(1994) using the
automated fluorescent detection system ABI 310, 373 or 377
(ABI), or the ALF system (Pharmacia). The sequenced allelic lad-
der for the system ACTBP2 was kindly donated by Dr. A. Junge
(Institute of legal medicine Bonn).
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Results and discussion

Among the STRs currently in use in forensic laboratories,
the system ACTBP2 (SE33) is one of the most informative.
It was recently reported that more than 100 alleles have
been observed due to sequence variations (Rolf et al. 1997).
But this high degree of polymorphism leads to consider-
able problems for the designation of alleles. Sequencing
of the alleles is technically correct but is too time con-

H. R. Schneider et al.: ACTBP2-nomenclature

suming and costly for routine practical application. The
nomenclature proposed by Schmitter and Sonntag (1995)
is unwieldy and does not accurately reflect the number of
repeats as recommended by the ISFH (1994). The nhomen-
clature of Kratzer et al. (1994) does not consider informa:
tion on the allele sequences. The nomenclature proposed
by Méller et al. (1995) while accurately reflecting the re-
peat structure, appears not to have found favour with the
forensic community due to its relative complexity. It was
therefore proposed by a satellite group of GEDNAP in-

Table1l Proposed nomencla-

tures for ACTBP2 (n.s. not se- ACTBP2-Nomendlature

quenced)

ILM-Miinster ~ # bases BKA ILM-Zirich EDNAP Consensus
Moller et al. Schmitter and Kratzer et al. Gill et al.
1994/95 Sonntag, 1995 1994 1997b
12 233 48 -1 # 233 12
13 (-2) 235 48.2 -1.2 #235 12.2
14 (-2) 239 49.2 1.2 #239 13.2
14 241 50 2 #241 14
15 245 51 3 #245 15
16 249 52 4 #249 16
17 253 53 5 #253 17
18 257 54 6 #257 18
19 261 55 7 #261 19
20 265 56 8 #265 20
21 269 57 9 #269 21
22 275 58.2 11 #275 222
23 279 59.2 12 #279 23.2
24 283 60.2 13 #283 24.2
25 287 61.2 14 #287 25.2
26 291 62.2 15 #291 26.2
27 295 63.2 16 #295 27.2
28 299 64.2 17 #299 28.2
29 303 65.2 18 #303 29.2
30 307 66.2 19 #307 30.2
31 n.s. 67.2 20 #311 31.2
32 n.s. 68.2 21 #315 322
34 (-4) 319 69.2 22 #319 33.2
Table 2 Results of ACTBP2 typing in two GEDNAP blind trials (Uk Unknown individual)
GEDNAP XII Person A Person B Stain 1 Stain 2 Stain 3 Stain 4
Kind of stain Blood Blood Mixed Mixed Mixed Sdliva
blood stain blood stain blood stain
Mixing ratio A. A 1:4 1:9 1:9 A
(A:B) (A:UKkD) (B:UK2)
Typing results 14, 17 21, 30.2 14, 17, 21, 30.2 14, 17, 21, 25.2 21, 23.2, 23.2,26.2
26.2, 30.2
n (Labs) 17 17 17 17 17 17
GENAP XI11 Person A Person B Person C Stain 1 Stain 2 Stain 3 Stain 4
Kind of stain Blood Blood Blood Mixed Diluted Seminal Hair root
blood stain blood stain stain telogenic phase
Mixing ratio A. A 4:1 1:4 J. A
(A:C) (C:Aqua)
Typing results 17, 28.2 28.2,29.2 15,27.2 15, 17, 27.2, 28.2 15, 27.2 23.2,27.2 28.2,29.2
n (Labs) 14 14 14 14 14 14 14
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volving more than 20 laboratories that a consensus nomen-
clature should be based on the defined and sequenced lad-
der developed by Méller et a. (1995). For simplicity this
nomenclature is operationally based on the number of re-
peats within the defined variable region and is applicable
only for typing carried out under denaturing conditions.
Thealelesincluded in the ladder are regularly spaced at 4
bp intervals from aleles 7-21 corresponding to the num-
ber of repeat units. The larger alleles contain a hexamer
motif AAAAAG and are designated by a suffix (.2) to in-
dicate the presence of an incomplete repeat unit. The po-
sition of this hexamer is variable and some have transi-
tions resulting in a AGAAAG motif. This does not affect
the electrophoretic mobility under denaturing conditions
but causes considerable problems in native gel systems.
Some alleles larger than 317 bp (i.e. 33.2) have been
found which contain a second hexamer motif (Rolf et al.
1997) and these are designated by a whole number (e.g.
33) because the two incomplete motifs can be considered
as one complete unit. Alleles which fall between ladder
fragments should be sequenced but these are rare and can
be assigned temporarily to the next adjacent allele.

This system of nomenclature is as simple as possible
and is considered to offer the most practical solution be-
cause it complies with international recommendations as
far as possible and will be acceptable to the forensic com-
munity. Each laboratory can still use alocal nhomenclature
internally to avoid problems with established data bases,
but this system should be used for interlaboratory exchange
of data. For comparative purposes a list of previously
published systems of nomenclature is given in Table 1.

To demonstrate the robustness of the consensus nomen-
clature a group of 17 laboratories participated in a collab-
orative exercise within the biannual GEDNAP blind trial.
Despite the variety of protocols employed, all laboratories
obtained the same results and all alleles were correctly
typed (N = 530) using the proposed nomenclature and a
sequenced standard allelic ladder (Table 2).

A comparison of the four population samples from
Germany (Fig. 1) demonstrates that the use of the consen-
sus nomenclature leads to inter- and intralaboratory repro-
ducibility with regards to typing and frequencies. How-
ever it must be pointed out that the use of the standard se-
quenced ladder and separation under denaturing condi-
tions are essential for comparative purposes.

This system has been adopted by the members of
GEDNAP for exchange of data and is now routinely in-
cluded in blind trials.
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