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1 2% 2 2 2 2 2
! 110034
2 110001
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RT-PCR 377bp cDNA RACE NRDR
c¢DNA c¢DNA 1003bp ~ NADP-dependent retinol dehydroge-
nase/reductase short isoform NRDRiso GenBank 525bp 174
NRDRiso ¢DNA
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A / NADP-dependent
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4 NRDRiso ~ cDNA 1
Watson Oligo dT cettictt-3"  Primer 5 5'-tccatgaagcticacageegt -3’ Primer
15 Promega Taq DNA 6 5'-aggttaggegagecagaggat-3' Primer 7 5'-cticeggetget-
3'RACE 5’ RACE TaKaRa gacgaccac-3' PCR 94°C
T4 Promega Imin 94°C 30s 55°C 30s 72°C 30s 30
1.1.4 IB 1% 0.5% 72°C Smin 5'
0.5% LBA 1% 0.5% 1.2.4 pGEM-T DNA
0.5% 1.5% ~1.8% RACE 1.5%
1.2 Watson
1.2.1 RNA RNA DNA T/A pGEM-T
QIAGEN RNeasy Mini Kit JM109
UV 610 RNA LB PCR
LB QIAprep Mini-
1.2.2 c¢DNA Ominiscript Reverse Transcrip- prep Kit EcoR |
tion Kit 2.3pg RNA  Ominiscript Reverse DNA
Transcriptase cDNA 1.2.5 DNA TaKaRa
1.2.3 PCR cDNA NCBI Blast Jel-
NADPH lyfish Prosite
Primer 1  5’-tccaccgacgggatcggctt-3' 2
Primer 2 5'-atgccagcacaatcctetgget-3" PCR 94C
Imin 94°C 30s 55°C 30s 72°C 30s 30 2.1 RNA
72°C 5min PCR 635bp Aso/Asgy = 1.927
377bp NCBI Blast 2.2 cDNA
377 bp  DNA NRDR NADPH
cDNA 258bp PCR PCR
TaKaRa 377bp  635bp
3'RACE 5'RACE RACE 635bp NADPH
cDNA cDNA 377bp
3’'RACE TaKaRa 3’ RACE NRDR cDNA
Oligo dT-3sites Adaptor primer 5’-ct- 258bp
gatctagaggtaccggatectttt teett-3’ 3'RACE 5'RACE
30°C 10min 50°C 20min 95°C Smin 5C 650bp  300bp
Smin 291bp 2.3 cDNA
Primer 3 5'-cctagictccaatgetgetg- 3'RACE 663bp
3 3sites Adaptor primer 5'- 5'RACE 315bp 5’
ctgatctagaggtaccggatee-3' PCR 94C RT-PCR 3’'RACE  5'RACE
Imin 94°C 30s 55°C 30s 72°C 30s 30 1003 bp  cDNA
72°C Smin 3’
5'RACE TaKaRa 5'RACE 2.4
377bp  635bp 5 2.4.1 cDNA
RT 5'-P tccagagcett- ORF Blast
gte-3' 30°C 10min 50°C 45min 80°C 2min cDNA NCBI  ORF finder
RNA
cDNA PCR 6—584bp 60 — 584bp
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6 cDNA 120 40 60 80 100 120 140 160 174
| | | | | | |
60bp 584bp Lex, | C]|< ek |
, PKC PKC : U pKC SRL
525bp 419bp 3 MYRISTYL MYRISTYL MYRISTYL
59hp 5’ 174 |
AATAAA Fig.1 Motif analysis
372bp poly A 986bp NRDRiso contains protein kinase ¢ PKC  phosphorylation sites at posi-
TATA tions 7~9 44 ~ 46 and 132 ~ 134 and casein kinase II CK, phospho-
GenBank rylation sites at positions 7 ~ 10 107 ~ 110 and 128 ~ 131 and fatty acy-
NADPH / NADPH- depen dent lation sites at positions 25 ~ 30 62 ~ 67 and 168 ~ 173. In addition

retinol dehydrogenase/reductase NRDR 1325bp

c¢DNA NADP-dependent retinol dehydroge-
nase /reductase short isoform NRDRiso Gen-
Bank AY071856
2.4.2
ProtParam tool
NRDRiso 174
5.24 18.6kD  Blast
NDRDiso

peroxisomal short-chain alcohol dehydrogenase SCAD-
SRL 59% 63 %
NRDR 52% 62%
NRDR 41% 46 %
NRDR 48 % 55%
carbonyl reductase/NADP-retinol dehydrogenase

54% 67 % carbonyl re-
ductase/NADP-retinol dehydrogenase
53% 67% HEP27
61% SCAD 31%
2 4-dienoyl-CoA reductase NADPH

30% 3-oxoacyl- acyl-carrier-protein  re-
ductase 30% hypothetical protein
F36H9.3 51% 3-hydroxyacyl-CoA

dehydrogenase type [[ Type [l HADH  Scully pro-
tein 27%

cyl- acyl-carrier-protein  reductase 32%

SPORULATION PROTEIN SPSI9

probable 3-oxoa-

28 %
PROSITE
NRDRiso
C PKC I CK2
MYRISTYL
C- C-
SRL 1

NRDRiso contains peroxisome targeting signal sequence SRL at its C-

terminus.
SMART
NRDRiso
13 ~ 120 adh-short
pfam00106 2

1 20 40 60 80 100 120 140

160 174

PF00106 —e- acdh short
Short-chain dehydrogenase/reductase SDR
2
Fig.2  Domain analysis
NRDRiso contains a classical adh-short pfam0016 domain between nu-
cleotide 13 and 120. This domain belongs to SDR superfamily.

NRDRiso
NRDRiso
NRDR  GenBank
BAB18775 NRDR  GenBank
BAB78529 NRDR  GenBank
BAB18776 NRDR GenBank BABI18777
NRDR  GenBank AAL193248 NRDR
GenBank BAB78528 Jellyfish
3
C-
C- SRL peroxiso-
mal targeting signal PTS1 ' 20 - 27
SDR TAXXXGXG
NRDRiso NRDR 164 - 168
SDR YXX-
SK
2.4.3
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3 NRDRiso
Fig.3 Primary structure comparisons of putative NRDRiso and its homologous protein
The proteins compared include human NRDRiso human NRDR rat NRDR mouse NRDR rabbit NRDR bovine NRDR  Bos
NRDR  and pig NRDR Sus NRDR . All the proteins contain SDR motif TAXXXGXG at position 20 ~ 27 and YXXSK motif
except NRDRiso
14 3 5
NT 025892.9  Contig RACE cDNA 1003bp
14 174
14q11.2 NADPH
UniGene
RH
0210202110 2210111010 0100100000 C- SRL peroxisomal targeting signal
0111110101 1001110101 1010010210 0111110102 PTS1 NADPH
0011110R02 1001010011 001
Blast NRDRiso SDR SDR
NRDRiso
cDNA 14 humNRDR TGXXXGXG SDR
LOCUS NT-025892 humNRDR NAD H NADP H
52638 bp 8 7 TG TA
/ GT/AG Rossman
humNRDR " YXXSK
T9bp GC SDR
62.03% CAAT TATA NRDRiso
cDNA
3 Pocket
NADPH
RT-PCR ‘8 NRDRiso
cDNA cDNA
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EST
NRDRiso C PKC PCR
II CK2
NRDRiso
13~ 120 adh-short
cDNA NRDRiso cDNA NADPH
Blast cDNA 14 humNRDR /
NRDRiso cDNA
Blast 5 8
humNRDR cDNA
humNRDR 355 - 612bp NRDRiso
258  bp 355 - 612bp NRDRiso 86 NADPH
2 NRDR
/ NRDRiso DNA
humNRDR 3 456 NADPH
humNRDR 300bp
300bp NAD-
PH NRDR
32 000 2
® NRDRiso 3-hydroxyacyl-CoA de-
hydrogenase type I Type Il HADH  Scully protein
3-oxoacyl- acyl-carrier-protein  re-
ductase hypothetical protein F36H9.3
probable 3-oxoacyl- acyl-carrier-protein  reductase
ESTs SPORULATION PROTEIN SPS19
32 000 40%
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Sequencing and Bioinformatic Analysis of NRDRiso cDNA
DU Jing' 2* LU Ge-Fei®  WANG Gui-Ling XU Xiao-Lin® WANG Bo?  ZHU L
' Department of Biochemistry ~Shenyang Medical College ~Shenyang 110034  China
% Department of Cell Biology ~China Medical University ~ Shenyang 110001  China
Abstract  This study describes the ¢cDNA sequencing and the bioinformatic analysis of a novel NADP H -dependent retinol de-

hydrogenase/reductases isoform NRDRiso . Based upon the concensus sequences of human and mouse NRDR coding region we

have identified a short 377 bp RT-PCR product from human liver tissue. The ¢cDNA sequence of a NRDR isoform was then isolat-

ed using RACE approach and its sequence was analysed. The full-length ¢cDNA is 1 003bp in length and was submitted to Gen-

Bank as NADP-dependent retinol dehydrogenase /reductase short isoform NRDRiso . The open reading frames of NRDRiso ¢D-
NA is 525 bp.
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