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Abstract: The NCBI Reference Sequence (RefSeq) database aimed to provide a biologically non-redundant collection
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of DNA. RNA. and protein sequences and to promote the research on genes and proteins of human beings and other
species. However. because of widely distributed polymorphisms and different quality control of experiments in individ-
ual laboratories, there are potential problems need to be identified in the RefSeq database. Regarding which, we
herein define the concept. standard transcript, based on the Central Dogmas of Biology that each standard transcript
should be perfectly mapped to the standard genomic DNA sequence at the exon level. A large scale analysis for map-
ping all of the RefSeq records of human being (2005-4-18) to the officially released human genome sequence database
(2005-4-20) was further performed using BLAT, Sim4 and a homemade program, Elparser, which was especially de-
signed for this purpose. The standard transcripts based on the RefSeq database were obtained according to the align-
ment with standard human genome database. There are 9 771 RefSeq records of human being labeled with “NM_" and
“NR_" could be perfectly mapped to human genome sequences. while other 10 943 records could be considered as
standard transcripts after reasonable revision by comparing with the genome sequences according to all of the three
methods. Moreover, the left 203 unrevisable records and 2 676 inconsistent records reported by the above programs
could not be considered as standard transcripts and should be checked critically before using because of potential er-
rors in them. Our study has thus provided a reference standard dataset of human beings with high quality for further
bioinformatic and experimental analysis such as polymorphism and mutation of human genes. The reference standard
dataset based on above criteria could be retrieved from http://biocompute. bmi. ac. cn/transcriptome/index. htm.
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Table 1 Types of 23593 RefSeq records
. Ref- labeled with “NM_"and “NR_” classified
EMBOSS by Elparser, BLAT and Sim4

RefSeq 3’ Types Elparser BLAT Sim4 Overlap

I:
’ BLAT 10619 10567 9818 9771
Type I : Perfect match

11368 12688 12 863 10 943
Type I : Revisable match

II:
1596 328 902 203
’ BLAT Type Il : Unrevisable match

:Type I ( ) Elparser,Blat  Sim4 100%
s Simé4. . Elparser Type I ( ) 95% ,
R s 5 bp ;BLAT  Type T (
RefSeq ) 95% , 11 bp ;Sim4
Type T ( ) 90% ,
. 5%, Type I
R , RefSeq Type I Type II ¢ ).
3 ), Note: A RefSeq record of Type I (perfect match) for each of Elparser.
7] Blat and Sim4 must have an overall matching ratio of 100% . A RefSeq record
of Type II (revisable match) for Elparser must have an overall matching ratio a-
bove 95% without gaps between exons and without mismatch and insertion/ de-
letion less than 5 bp away from any splicing sites. A RefSeq record of Type II
(revisable match) for Blat must have an overall matching ratio above 95% with
no continuous insertions over 11 bp. A RefSeq record of Type I (revisable
/ match) for Sim4 must have the matching ratio above 90% for every exon allo-
’ BLAT wing no gaps between exons and missing no head or tail with more than 5% of
Elparser its whole length. For any RefSeq record that could not be considered as a mem-

1 ber of Type I or Type I, it is classified into Type I (unrevisable match) .
b o

2 Elparser,BLAT Sim4 RefseqNM_
Table 2 Cross comparison of different types of RefSeq records labeled with
“NM_" by using Elparser, BLAT and Sim4

Perfect match(Type ) Revisable match(Type 1) Unrevisable match(Type II)

Program Elparser Blat Sim4 Elparser Blat Sim4 Elparser Blat Sim4

Elparser 10 477 10 402 9673 73 639 2 165

Perfect match Blat 10 402 10 424 9638 10 625 12 161

(Type 1) Sim4 9673 9638 9 680 4 42 3 3

Elparser 10 4 11 316 11273 10 931 33 381

Revisable match Blat 73 42 11273 12 632 12 063 1286 527
(Type 1) Sim4 639 625 10 931 12 063 12 802 1232 114

Elparser 12 3 1286 1232 1586 288 351

Unrevisable match Blat 2 0 33 114 288 323 209

(Type ) Sim4 165 161 381 527 351 209 897

NM

2. Elparser BLAT BLAT BLAT . Elparser Sim4
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Table 3 Number of RefSeq records labeled with “NM_"whose CDS was modified by difference
comparison with the “standard” genome
RefSeq NM_ Al
RefSeq NM_Record Frame shift Frame indel Unmatch QOut CDS
I:
Type 1 - Revisable match 11316 332 83 5 927 4974
I 1586 325 62 811 388

Type II : Unrevisable match
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