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Abstract

AIM: To clone murine homologous gene to human NS5ABP37
gene, and to elucidate its biological functions and the pos-
sible effects in the pathogenesis of hepatitis C virus (HCV)
infection.

METHODS: Yeast-two hybrid system was employed to
screen the human liver cDNA library by using non-structural
protein 5A (NS5A) of hepatitis C virus (HCV) as the bait.
According to the homologous role between the species, a
murine NS5ABP37 homologous to human NS5ABP37 was
deduced by bioinformatics methods. The primary sequence
of murine NS5ABP37 was searched for conserved domains
by online tools of GeneBank.

RESULTS: Human NS5ABP37 was screened and cloned from
human liver cDNA library by yeast-two hybrid system 3.
The murine NS5ABP37 was deduced by bioinformatics methods.
The open reading frame (ORF) of murine NS5ABP37 con-

sisted of 1 488 nt encoding a protein of 495 amino acids.
Calculated molecular weight was 54 583.67 dalton and
predicted pl was 4.70. From the homologous protein
search, murine NS5ABP37 was demonstrated homologous
to leukocyte antigen related (LAR) protein precursor. The
sequence of murine NS5ABP37 was deposited into
GenBank, and the accession number was AY234860.

CONCLUSION: Successful identification and cloning of murine
NS5ABP37, which is homologous to LAR protein precursor,
paves a way for elucidating the biological function of mu-
rine NS5ABP37 and pathogenesis of hepatitis C virus
infection.

Cheng J, Li K, Wang L, Lu YY, Liu Y, Zhong YW. Identification and
sequence analysis of mouse homologous gene coding for hepatitis C
virus non-structural protein 5A-binding protein 37. Shijie Huaren Xiaohua
Zazhi 2004;12(2):291-297
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[1-5]

) DNA/RNA

[6-10]

’ )

[11-15)

(HCV) 5A(NS5A)

, HCV NS5A 37(NS5ABP37)™,

) NS5ABP37 )

1.1 pGBKT7-BD
. pGBKT7-53
Saccharomyces cerevisiae AH109
(K1612-1).
(AH109).
(Y187).

. pPGADT7-AD
. PGBKT7-Lam ,
. Y187
pGBKT7-53
DNA-BD/ p53 . pTD1-1
pACT?2 AD/SV40 T
N cDNA (Y187). pACT2

AD/cDNA (PT3183-1). YPDA

. SD/-Trp. SD/-Leu. SD/-Trp/-Leu. SD/-Trp/-
Leu/-His. SD/-Trp/-Leu/-His/-Ade, X-a-

(Gal) Clontech
Sigma c-myc
ATCC 1-9E10.2 , HepG2
(7]
1.2
1.2.1 HCV
NS5A 37(NS5ABP37) [7].
1.2.2 HCV NS5ABP37
, NS5ABP37
[16—23].
2

2.1 HCV NS5ABP37 NS5ABP37

HCV NS5ABP37
, (leukocyte antigen
related, LAR) (LAR protein precursor),
Lar (protein-tyrosine phosphatase
Lar precursor)
(protein-tyrosine-phosphate phosphohydrolase, dLAR)
HCV NS5ABP37

ATG ACG GAA CCC GAG AAT GTC GCC TCA GAG
M T E P E N V A S E
GTG TAC CAT GGG CCT GAG CTG GAG TGC ACG
V Y H G P E L E C T
GTT GGC AAC CTG CTG CCT GGA ACT GTG TAC
V 6 N L L P G T V Y
CGC TTC AGA GTG CGA GCT CTG AAT GAC GGA
R F R V R AL N D G
GGG TAC GGT CCC TAC TCT GAT GTG TCA GAA
G Y G P Y S D V S E
ATC ACC ACT GCC GCA GGG CCC CCT GGG CAG
I T T A A G P P G Q
TGC AGA GCA CCG CGT GTC TCC TTC ACG CCT
C R AP R V S F T P
GAC GGA TGC GTC CTG GTG GGC TGG GAG AGC
D G C V L V G W E S
CCT GCG AGC CCT GGT GCC GAC ATC TCC GAA
P A S P G A D I S E
TAC AGG TTG GAG TGG GGA GAA GAT GAA CAG
Y R L E W G E D E Q
TCC TTA GAA CTC GTT TAT CAT GGT CCA GAC
S L E L VY H G P D
ACC TGC TTT GAG ATG CGA GAT CTG TTG CCT
T ¢ F E M R D L L P
GCT GCA CAG TAT TGC TGC AGA CTA CAG GCC
A A Q Y C CU R L Q A
TTC AAT CCA GCA GGC GCA GGG CCA TAT AGT
F NP A G A G P Y S
GAG CTT GTC CAC TGC CAG ACA CCA GCC TCT
E L V H C Q T P A S
GCC CCC GAC CCT GTC TCC ACT CTG TGT GTC
AP D P V S T L C V
CTG GAG GAG GAG CCC CCC AGT GCC CAC CCA
L E E E P P S A H P
GAC TCA CCC TCT GTG TGC CTT GTA CTG AAC
D S P S V C L V L N
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TGG GAA GAG CCG TGC AAT AAT GGG TCT GAA
w E E P C N N G S E
ATC CTT GCT TAT AAC ATC GAT CTG GGA GAC

Il L A Y N I D L G D
AGC TGC ATT ACT GTG GGC AAC ACT ACC ACA
s ¢ I T Vv G N T T T

CAC GTG ATG AAG AACCTC CTT CCA GAA ACG
H v M K N L L P E T
ACA TAC CGG ATC AGA ATT CAG GCT ATC AAT

T Y R I R I Q A I N
GAA ATT GGA GTT GGA CCA TTT AGT CAG TTC
E I G V G P F S Q F

ATT AAA GCA AAA ACT CGG CCA TTA CCG CCT
| K A K T R P L P P
TCG CCT CCT AGG CTT GAG TGT GCT GCG TCT
s P P R L E C A A S
GGT CCT CAG AGC CTG AAG CTC AAG TGG GGA
G P Q S L K L K W G
GAC AGT AAC TCC AAG ACA CAT GCT GCT GGT
D S N S K T H A A G
GAC ATG GTG TAC ACA CTA CAG CTG GAA GAC
DM VY T L Q L E D
AGG AAC AAG AGG TTT ATC TCA ATC TAC CGA
R N K R F I S I Y R
GGA CCC AGC CAC ACC TAC AAG GTC CAG AGA
G P S HT Y K V Q R
CTG ACA GAG TTT ACC TGC TAC TCC TTC AGG
L T E F T C Y S F R
ATC CAG GCA ATG AGC GAG GCA GGG GAG GGG
Il Q A M S E A G E G
CCT TAC TCA GAA ACC TAC ACC TTC AGC ACA
P Y S E T Y T F s T
ACC AAA AGC GTG CCT CCC ACC CTC AAA GCA
T K S V P P T L K A
CCT CGA GTG ACG CAG TTA GAA GGG AAT TCC
P R V T Q L E G N S
TGT GAA ATC TTC TGG GAG ACG GTA CCA CCG
C E I F W E T V P P
ATG AGA GGC GAC CCT GTG AGC TAC GTT CTA
M R G D P V S Y V L
CAG GTG CTG GTT GGA AGA GAC TCT GAG TAC
Q V. V G R D S E Y
AAG CAG GTG TAC AAG GGA GAA GAA GCC ACA
K Q VY K G E E A T
TTC CAA ATC TCA GGC CTC CAG AGC AAC ACA
F Q I S G L Q S N T
GAT TAC AGG TTC CGC GTG TGT GCC TGC CGC
D YR F R V C A C R

CGC TGT GTG GAC ACG TCT CAG GAG CTC AGT
R ¢C VvV D T S Q E L S
GGC GCG TTC AGC CCC TCT GCG GCT TTC ATG
G A F S P S A A F M
TTA CAA CAG CGT GAG GTT ATG CTT ACA GGG
L Q Q R E V M L T G
GAC CTG GGA GGC ATG GAA GAG GCC AAG ATG
D L G G M E E A K M
AAG GGC ATG ATG CCC ACC GAC GAA CAG TTT
K G M M P T D E Q F
GCT GCA CTC ATC GTG CTT GGC TTC GCG ACC

AA L I V L G F A T
CTGTCCATTTTGTTT GCCTTT ATATTA CAG
L S I L F A F I L Q

TACTTC TTA ATG AAG TAA

Y F L M K *

1 NS5ABP37

22 . HCV NS5ABP37
HCV NS5ABP37(AF543840)
NS5ABP37

, NS5ABP37
90.91%(450/495)(  2).

MTEPENVASEVYHGPELECTVGNLLPGTVYRFRVR
S b T

ALNDGGYGPYSDVSEITTAAGPPGQCRAPRVSFTP

DGCVLVGWESPASPGADISEYRLEWGEDEQSLELV
----------- D-S--=—--————m—————E-——n]

YHGPDTCFEMRDLLPAAQYCCRLQAFNPAGAGPYS
_____ = S

ELVHCQTPASAPDPVSTLCVLEEEPPSAHPDSPSV
mm LD-Y----A

CLVLNWEEPCNNGSEILAYNIDLGDSCITVGNTTT

RPLPPSPPRLECAASGPQSLKLKWGDSNSKTHAAG
----- I Y

DMVYTLQLEDRNKRFISIYRGPSHTYKVQRLTEFT
S

CYSFRIQAMSEAGEGPYSETYTFSTTKSVPPTLKA
S - Fommmmmmmmmm - I--

PRVTQLEGNSCEIFWETVPPMRGDPVSYVLQVLVG
" \ [ [
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RDSEYKQVYKGEEATFQISGLQSNTDYRFRVCACR 2.3 HCV NS5ABP37
- T-mmmmm - NS5ABP37

RCVDTSQELSGAFSPSAAFMLQQREVMLTGDLGGM 3 (fibronectin
. V-R-E------ MG - -

EEAKMKGMMPTDEQFAALIVLGFATLSILFAFILQ

type 3 domain, Fn-I1I1), Fn-IlI

(Fn) 3 2%
DD-K-§-------mmmmmm oo oo oo oo oo Fn-111 ,
YFLMK
2 HCV NS5A 37 Fn-111 ( 3)
1 50 100 150 200 250 300 350 400 450 495
| | | | | | | | | | |
[ ]
5 N3 FN3 O FN3 DI FN3 D FN3
CD-Length =93 residues, 100.0% aligned
Score = 56.9 bits (136), Expect = 5e-09
NS5ABP37: 58 PGQCRAPRVSFTPDGCVLVGWESPASPGADISEYRLEW---GEDEQSLELVYHGPDTCFE 114
Fn-111: 1 PSPPTNLRVTDVTSTSVTLSWTPPEDDGGPITGYVVEYREKGSGDWKEVEVTPGSETSYT 60
NS5ABP37: 115 MRDLLPAAQYCCRLQAFNPAGAGPYSELVHCQT 147
Fn-111: 61 LTGLKPGTEYEFRVRAVNGGGESPPSESVTVTT 93
CD-Length = 93 residues, 100.0% aligned
Score = 52.2 bits (124), Expect = 1e-07
NS5ABP37: 152 PDPVSTLCVLEEEPPSAHPDSPSVCLVLNWEEPCNNGSEILAYNIDLGDSC-------- I 203
Fn-111; 1 PSPPTNLRVTDVTSTS--------- VTLSWTPPEDDGGPITGYVVEYREKGSGDWKEVEV 51
NS5ABP37: 204 TVGNTTTHVMKNLLPETTYRIRIQAINEIGVGPFSQFIKAKT 245
Fn-111; 52 TPGSETSYTLTGLKPGTEYEFRVRAVNGGGESPPSESVTVTT 93
CD-Length = 93 residues, 100.0% aligned
Score = 49.5 bits (117), Expect = 8e-07
NS5ABP37: 249 PPSPPRLECAASGPQSLKLKWGDSNSKTHAAGDMVYTLQLEDRNK---RFISIYRGPSHT 305
Fn-I11: 1 PSPPTNLRVTDVTSTSVTLSW--TPPEDDGGPITGYVVEYREKGSGDWKEVEVTPGSETS 58
NS5ABP37: 306 YKVQRLTEFTCYSFRIQAMSEAGEGPYSETYTFST 340
Fn-I11: 59 YTLTGLKPGTEYEFRVRAVNGGGESPPSESVTVTT 93
CD-Length = 93 residues, only 47.3% aligned
Score = 48.4 bits (114), Expect = 2e-06
NS5ABP37: 10 EVYHGPELECTVGNLLPGTVYRFRVRALNDGGYGPYSDVSEITT 53
Fn-I11. 50 EVTPGSETSYTLTGLKPGTEYEFRVRAVNGGGESPPSESVTVTT 93
CD-Length = 93 residues, 81.7% aligned
Score = 45.7 bits (107), Expect = 1le-05
NS5ABP37: 345 PPTLKAPRVTQLEGNSCEIFWETVPPMRGDPVSYVLQVLVGRDSEYKQVYK--GEEATFQ 402
Fn-I11: 1 PSPPTNLRVTDVTSTSVTLSWTPPEDDGGPITGYVVEYREKGSGDWKEVEVTPGSETSYT 60
NS5ABP37: 403 ISGLQSNTDYRFRVCA 418
Fn-IlI: 61 LTGLKPGTEYEFRVRA 76
CD-Length = 83 residues, 84.3% aligned
Score = 50.9 bits (121), Expect = 3e-07
NS5ABP37: 177 LVLNWEEPCNNGSEILAYNIDLGD-------- SCITVGNTTTHVMKNLLPETTYRIRIQA 228
Fn-I11: 14 LTLSWSPPPDGNGPITGYEVEYQPKNSGEEWNEITVPGTTTSYTLTGLKPGTEYEVRVQA 73
NS5ABP37: 229 INEIGVGPFS 238

Fn-111:

74 VNGGGNGPPS 83
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NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

NS5ABP37:
Fn-111:

CD-Length = 83 residues, 98.8% aligned
Score = 44.7 bits (105), Expect = 2e-05
62 RAPRVSFTPDGCVLVGWESPASPGADISEYRLEW---GEDEQSLELVYHGPDTCFEMRDL 118
2 TNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPKNSGEEWNEITVPGTTTSYTLTGL 61
119 LPAAQYCCRLQAFNPAGAGPYS 140
62 KPGTEYEVRVQAVNGGGNGPPS 83
CD-Length = 83 residues, only 39.8% aligned
Score = 41.6 bits (97), Expect = 2e-04
14 GPELECTVGNLLPGTVYRFRVRALNDGGYGPYS 46
51 GTTTSYTLTGLKPGTEYEVRVQAVNGGGNGPPS 83
CD-Length = 83 residues, 84.3% aligned
Score = 41.2 bits (96), Expect = 2e-04
351 PRVTQLEGNSCEIFWETVPPMRGDPVSYVLQVLVGRDSEYKQVY--KGEEATFQISGLQS 408
4 LTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPKNSGEEWNEITVPGTTTSYTLTGLKP 63
409 NTDYRFRVCA 418
64 GTEYEVRVQA 73
CD-Length = 83 residues, 100.0% aligned
Score = 37.8 bits (87), Expect = 0.003
252 PPRLECAASGPQSLKLKWGDSNSKTHAAGDMVYTLQLEDRNKRFISIYR---GPSHTYKV 308
1 PTNLTVTDVTSTSLTLSW--SPPPDGNGPITGYEVEYQPKNSGEEWNEITVPGTTTSYTL 58
309 QRLTEFTCYSFRIQAMSEAGEGPYS 333
59 TGLKPGTEYEVRVQAVNGGGNGPPS 83
CD-Length = 83 residues, 100.0% aligned
Score = 43.0 bits (100), Expect = 8e-05
58 PGQCRAPRVSFTPDGCVLVGWESPASPGAD-ISEYRLEWGEDEQSLELVYHGP--DTCFE 114
1 PSPPSNLRVTDVTSTSVTLSWKPPPDDIGGYIVGYRVEYREEGSEWKEVNVTPSSTTSYT 60
115 MRDLLPAAQYCCRLQAFNPAGAG 137
61 LTGLKPGTEYEFRVRAVNGAGEG 83
CD-Length = 83 residues, 100.0% aligned
Score = 42.6 bits (99), Expect = 1e-04
152 PDPVSTLCVLEEEPPSAHPDSPSVCLVLNWEEP-CNNGSEILAYNIDLGDSC------- I 203
1 PSPPSNLRVTDVTSTSVT--------- LSWKPPPDDIGGYIVGYRVEYREEGSEWKEVNV 51
204 TVGNTTTHVMKNLLPETTYRIRIQAINEIGVG 235
52 TPSSTTSYTLTGLKPGTEYEFRVRAVNGAGEG 83
CD-Length = 83 residues, 100.0% aligned
Score = 41.4 bits (96), Expect = 2e-04
249 PPSPPRLECAASGPQSLKLKWGDSNSKTHAAGDMVYTLQLEDRNKRFISIYRGPS--HTY 306
1 PSPPSNLRVTDVTSTSVTLSW-KPPPDDIGGYIVGYRVEYREEGSEWKEVNVTPSSTTSY 59
307 KVQRLTEFTCYSFRIQAMSEAGEG 330
60 TLTGLKPGTEYEFRVRAVNGAGEG 83
CD-Length = 83 residues, 91.6% aligned
Score = 40.3 bits (93), Expect = 5e-04
345 PPTLKAPRVTQLEGNSCEIFWETVPPMRGDPVSYVLQVLVGRDSEYKQVYK--GEEATFQ 402
1 PSPPSNLRVTDVTSTSVTLSWKPPPDDIGGYIVGYRVEYREEGSEWKEVNVTPSSTTSYT 60
403 ISGLQSNTDYRFRVCA 418
61 LTGLKPGTEYEFRVRA 76
CD-Length = 83 residues, only 34.9% aligned
Score = 39.1 bits (90), Expect =0.001
15 PELECTVGNLLPGTVYRFRVRALNDGGYG 43
55 STTSYTLTGLKPGTEYEFRVRAVNGAGEG 83
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