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Abstract: GITRL (Glucocorticoid-induced tumor necrosis factor receptor ligand) has been recently identified as a novel inhibitor of
osteoclastogenesis and hence called Osteostat. In this study, we expressed recombinant extracellular domain of GITRL protein in
Escherichia coli and analyzed its bioactivity. Using an Eco311 enzyme-based restriction and ligation method, we obtained an
E. coli-preferred DNA sequence coding for the extracellular domain of human GITRL. The DNA was cloned into expression vector
pQE-30Xa that encodes a fusion tag of 6xHis before the insert. The resultant recombinant expression vector pQE/GITRL was
subsequently transformed into E. coli strain M15[pREP4]. After induction with Isopropyl B-D-Thiogalactoside (IPTG), the cells
produced the fusion protein mainly in the form of inclusion bodies as identified by SDS-PAGE. The recombinant protein was purified
by affinity chromatography through Ni-NTA column and recognized by anti-His polyclonal antibody using Western blotting analysis.
Moreover, we established a simple, efficient and sensitive reporter gene-based method to detect the activity of the recombinant
protein. The results showed that the target protein was biologically active.
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Fig. 1. Schematic graph of generation of GITRL.
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Table 1 Oligonucleotides used for generation of GITRL

Oligonucleotides

Sequences for oligonucleotides (5'-3")

ACTGCTAAAGAACCGTGCATGGCTAAATTCGGTCCGCTGCCGTCTAAATGGCAGATGGC

ONI TTCTTCCGAACCGCCGTGCGTTAACAAAGTTTCTG

ON2 GATCAGGTACAGACCGTTCTGCAGGATTTCCAGTTTCCAGTCAGAAACTTTGTTAACGC

ON3 TACGGTCAGGTTGCTCCGAACGCTAACTACAACGACGTTGCTCCGTTCGAAGTTCGTCT

ON4 ATTTGTTAGTCAGAGTCTGGATCATGTCTTTGTTTTTGTACAGACGAACTTCGAACG

ON5 CTAAAATCCAGAACGTTGGTGGTACTTACGAACTGCACGTTGGTGACACTATCGACCTG

ONG AGAGATGAACTGCGGGTTAGCCAGCAGGATGATACCCCAGTAAGTGTTGTTTTTCAGAA

CCTGGTGTTCGGAGTTGAAGATCAGGTCGATAGTGTCACC
PCR GITRL pQE-30Xa s
2 pQE/GITRL
1.5 E4{H GITRL EERFSRERAL
A i Ay -
#*2 HBTAEM GITRL 8514 pQE/GITRL E coli
Table 2 Primers used for generation of GITRL
, . M15[pREP4], 100 pg/mL

Primers Sequences for primers (5'-3")

F1 GCGIGGTCTCGGATC|CATG ACTGCTAAAGAACCGT 25 pg/mL LB )
R1 ATTIGGTCTCCCCGTITCTGCAGGATTT 37°C , ITPG
F2 GAAGGTCTCCACGGTCTGTACCTGAT

R2 GCGIGGTCTCCGGATICATGTCTTTGTTT

F3 AATIGGTCTCCATCCIAGAACGTTGGTGGTAC GITRL N 6xHis

R3 GTT|IGGTCTCAAGCTTCTAAGAGATGAACTGCGGGT
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Hind III 5 , BamH I
Hind III
Eco311 N GITRL
( )
Eco311
PCR : 10xBuffer 2.5 uL,
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1 U, ddH,0 25ul PCR 1 95°C
3 min; 94°C 30 s, 62°C 30 s, 72°C 30 s, 25
; 72°C 5 min PCR
Eco311 ,37°C 2 h,
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PCR ,
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Fig. 2a Identification of constructs with digestion by BamH I

Western blotting GITRL ’ and Hind III endonuclease. M: DNA marker; 1: digested
DAB His pQE/GITRL by BamH I and Hind III.
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GATCGCATCACCA TCACCATCACG GATCTGGCT CTGGATCTGGTATCGAGGGAAGGCCTTATAATGGAACTGGATCCATGACTGC TAAAGA

E2b HBHRIER NIHERS I DNA U FLER
Fig. Ib Sequence analysis showed that the clones generated using our protocol did not exhibit frameshift mutation arrows indicate

sequences of 6X-his tag and start coden respectively.
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3 F|LAFIEZAK pQE/GITRL 7 E. coli M15 Y RE
Fig. 3  Expression of recombinant vector pQE/GITRL in
E. coli M15. 1: protein marker; 2: insoluble cell lysates of
pQE30-Xa transformants induced with IPTG; 3: soluble cell
lysates of pQE30-Xa transformants induced with IPTG;
4: insoluble cell lysates of pQE/GITRL transformants induced
with IPTG; 5: soluble cell lysates of pQE/GITRL transformants
induced with IPTG; 6: insoluble cell lysates of E. coli M15
induced by IPTG.
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Fig. 4 Analysis of purified GITRL protein by Western blotting.

1: protein marker; 2: Western blotting analysis of His-GITRL.
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Fig. 5  Transfection with pcDNA3.1/GITRL led to the
activation of luc/NF-«B reporter gene in hGITR-HEK293 cells.
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Fig. 6 Recombinant GITRL protein elevated the luc/NF-xB
reporter gene expression level in hGITR-HEK293 cell.
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