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Expression and analysis of the recombinant human
interleukin-21 (rhIL-21) in Pichia pastoris
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Abstract: Interleukin-21 is a type I cytokine mainly produced by activated CD4" T cells that acts as a regulator of immune system.
In this work, hIL-21cDNA was amplified from human peripheral blood lymphocytes by RT-PCR, and then inserted into pPIC9K. The
recombinant vector pPIC9K-hIL21cDNA was linearized by Sac I, and transformed into Pichia pastoris strain GS115 by
electroporation. Transformants were selected by G418 and confirmed by PCR. The recombinant protein was expressed and secreted
into the supernatant after inducing by methanol. SDS-PAGE analysis indicated the molecular weight of thIL-21 was about 16 kD.
ELISA results show that the yield of rhIL-21 reach 229.28 mg/L, rhIL-21 was purified from culture supernatants, and it was purified
to about 95% purity with ion-exchange chromatography. When co-stimulate with Con A, rhIL-21 can promote the proliferation of
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human lymphocytes. This is the first expression of bio-active rhIL-21 in Pichia pastoris. It lays a foundation for further research in

immunotherapy and cancer therapy.
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Fig. 1 Identification of recombinant expression vector by Sac I
and Not I digestion. 1-3: recombinant clones digested with Sac I
and Not I; 4: pPIC9K digested with Sac 1 and Not I; M: DNA
marker.
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Identification of GS115 recombinants by PCR. Fragments
amplified by primer (AOXIF, AOXIR); 1: GS115/pPIC9K-
IL21cDNA; 2: GS115/pPIC9K-IL21cDNA; 3: GS115/pPIC9K; 4:
GSI115/pPIC9K;  5:  GSI115.  Fragments amplified by
primer(a-factorF  hIL21R); 6: GS115; M: DNA marker.
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Fig.3 SDS-PAGE (A) and Western blotting (B) analysis of culture supernatant of GS115/pPIC9K-IL21cDNA. (A) M: protein markers; 1-7:
culture supernatant sample from GS115/pPIC9K-IL21cDNA; 8: culture supernatant sample from GS115/pPIC9K; 9: culture supernatant
sample from GS115. (B) 1-6: culture supernatant sample from GS115/pPIC9K-IL21cDNA; 7: culture supernatant sample from
GS115/pPICI9K; 8: culture supernatant sample from GS115.
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Fig. 4 SDS-PAGE analysis the expression of rhIL-21 in different time after induction with methonal (A) and purification through
ion-exchange chromatography (B). (A) 0—7: results of strain No.6 after 0, 1, 2, 3, 4, 5, 6, 7 d induction respectively. (B) 1: purified rhIL-21
through ion-exchange chromatography; M: molecular weight markers.
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Fig. 5 Effect of rhIL-21 on the proliferative of human
lymphocytes. 1: 100 ng/mL rhIL-21; 2: 50 ng/mL rhIL-21; 3:
25 ng/mL rhIL-21; 4: 50 ng/mL rhIL-21 + 20 pg/mL Con A; 5:
50 ng/mL rhIL-21 + 10 pg/mL Con A; 6: 50 ng/mL rhIL-21 +
5 pg/mL Con A; 7: human lymphocytes only. Values plotted
represent the mean value (#=SD). *P <0.05.
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