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Inhibitory Effect of the N-terminal GST on the Tautomerase Activity of Macrozphage Migration
Inhibitory Factor. Sang-Soo Kim"’, Kyung-Hee Kim'?, Hyo-Jin Park’, Eun-Hye Hur" and Hyangshuk
Rhim"*. 'Department of Biomedical Sciences, ‘Research Institute of Molecular Genetics, The Catholic
University of Korea, Seoul 137-701, Korea — Macrophage migration inhibitory factor (MIF), known as
a cytokine, is a multifunctional protein that is ubiquitously expressed in a variety of cells and tissues;
however, enzymatic function of MIF still remains elusive in cells. In this study, we assessed details
of the tautomerase activity of MIF. We established rapid purification condition for MIF by using pGEX
system and compared the L-dopachrome tautomerase activity of GST-MIF, tMIF, and MIF. The results
show that G5T (glutathione S-transferase)-epitope tag or N-terminal amino acids flanking the essential
P’ almost completely abrogated L-dopachrome tautomerase activity of MIF. Subsequently, to de-
termine whether the N-terminal tags have effects on oligomerization of MIF, protein cross-linking
products were analyzed on 15% SDS-PAGE. The result demonstrates that N-terminal tags are dis-
pensable for the formation of MIF's homooligomers. Thus, the results imply that exposure of P’ con-
taining hydrophobic pocket in the active site is critical for L-dopachrome tautomerase activity of MIF.
In addition, our study suggest that the MIF's tautomerase activity might be influenced by interacting

with cellular partners.
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el MIFE GST §3 a2 2gsty] st
A Ao A A2 C-@etol] FLAG epitope tags 23l Sl
= PGEXAT-1 expression vectorg ©|-&-315th{19]. 217+ MIF com-
plementary DNA (cDNA, GenBank accession number AF
469046)= 17t brain ¢<DNA libraryE $¥ 0 2 &t 5 MF
primer (5-GOGOGAATTCGCCATGCCGATGITCATCGTA-3') 9}
3 MIF primer (5-GCGCAGATCTGGTACCGGCGAAGGT
GGAGIT-3)2 o] &3l PCR & ZZ39t}. o] PCRefj&
pfu DNA polymerase (Stratagene, La Jolla, USA)E ©|£-3f
Atk ZZ 9 full-length MIF®] <DNAE EcoRIz Kpnl A3
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Analysis System, http://ca.expasy.org/tools/pi_tool.html)
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Fig. 1. Expression of various forms of recombinant MIF proteins. (A). Schematic diagrams of human recombinant MIF proteins.
MIF consists of 115 amino acids and has critical two enzymatic portion, the tautomerase active site (P) and the oxidor-
eductase motif (C7-A™-L”-C%). (B). Expression of the MIF proteins, Using the pET-MIF plasmid, MIF was expressed as
an untagged protein in E. coli, resolved by 18% SDS-PAGE, and visualized by staining with Coomassie brilliant blue dye
(left). Lanes M and 1 indicate protein size marker and total bacterial soluble lysates, respectively. MIF is indicated by
asterisk. The purified recombinant MIF proteins were resolved by 15% SDS-PAGE and visualized by staining with
Coomassie brilliant blue dye (right). Lane 2 shows the GST-MIF protein selectively bound to glutathione-Sepharose 4B
beads. GST-MIF (40 kDa) was eluted from glutathione-Sepharose 4B beads by incubation with reduced glutathione (lane
3), and tMIF (14.5 kDa) was eluted from bead-bound GST after thrombin cleavage of GST-MIF (lane 4).
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Fig. 2. Tautomerase activity of MIF. The untagged MIF protein
{1~5 nM) was incubated with L-dopachrome for 10 min
at room temperature, and the decrease in absorbance at
475 nm was measured as an index of the MIF tauto-
merase activity. Equal amounts of fotal bacterial soluble

lysates derived from cells harboring the pET plasmid
were used as a control assay (Ctrl).
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Fig. 3. Effect of the N-terminal GST on MIF tautomerase activity. GST-MIF selectively bound to glutathione-Sepharose 4B beads
(A) and GST-MIF eluted from glutathione-Sepharose 4B beads (B) were incubated with L-dopachrome for 10 min at room
temperature. The MIF tautomerase activity was assayed at a final concentration of 5 nM of the indicated proteins and
measured by the absorbance of the reaction samples at 475 nm. —@—, Control; —3—, 5 nM MIF; —%—, 5 nM GST-MIF;
——, 10 nM GST-MIF;, ——, 20 nM GST-MIF, —O—, 50 nM GST-MIF
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Fig. 4. Effect of the N-terminal amino acids flanking the essen-
tial P* on MIF tautomerase activity. Thrombin-cleaved
MIF, so called tMIF, was incubated with L-dopachrome
for 10 min at room temperature. The MIF tautomerase
activity was assayed at a final concentration of 5 nM of
the indicated proteins and measured by the absorbance
at 475 nm. —@—, Control; —, 5 nM MIF, —%—, 5
M tMIF;, —n—, 10 nM tMIF, ——, 20 nM tMIF;
—0—, 50 nM tMIF

MIF tMIF
kDa - + - + *Glu
S— nad
<
31 - | s s . »
251 &0
i dq

* ;. Glutaraldehyde

Fig. 5. Effect of the N-terminally flanked amino acids on tri-
meric assembly of MIF, MIF (10 ug) and tMIF (1.5 pg)
were reacted with 0.1% glutaraldehyde for 15 min at
room temperature. The cross-linking reaction mixture
was resolved by 15% SDS-PAGE, and three different
forms of MIF were visualized by staining with
Coomassie brilliant blue dye. Arrowheads indicate
three different forms of MIF or tMIF.
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Hla g F3to] N-2ehe] GSTe} 67 ofv)ieat 247)7} MIFS]
tautomerase €4S &A1) Adte AMEE FE 9T
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merase E40] AAE 5= A& AT A o] 7}
£ oz AFuUdA MIFS} 33347 9& A8 B
ol "W #3 g AFEE AAsa 9l
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