TR AR Chin J Biotech 2011, February 25; 27(2): 226-232
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2011 CJB, All rights reserved.

EFS5REEMRAK

MR EMRIGENER He FBRRBIE (HeM) B
T H G e I P 43 A

T&, BA%E, WA, TKA, Kk, WHi B
DRI BRI BT TR D AR T35, T 100071

H OE RGRAEBERGRFEEAAMRG ., A K, ZAEERIIRG—FIHEFFHRAE, ERTES, &
FAFAREAGEE., FRIELHGNELZEHE C 3% (Ho) EALFE2RELNENE, TERGTELTHAAR
M, HRAFRRAHFGER TREGRE LR GASREANTHERELEZLZAYG. O THAE He&E (HW) &
T BT R _mbt, BEMES TR HEETHENER, ARGHAF I L FTRAXE, B, @355
Y X HeW & € 4 869 12 F LA R E 4 A ABR, #EMRALT AL £150% % R LA HeM, *F HeM #47 &3
KA, HFRLERE &M THREM, WRLEZIKGTIb FR AN ENALERE. FhEREY HM EX
ATE P RRT ST M AL, @it QXL 4. phenyl-Hs 4247 source30Q 4 = F #hifk, T 3K1FLhE 95% vA L9 HeM
EE . 4450 HM &8 ERRRG AN TH LT BAFT 586 NEF 2K GTIb £468E MK, £ R /&, HeM
B IE S BT A SRR AR s RAKH 1x10° LDsp 7] B 09884 RAFE k&, A L4 2 2 AH# 2442 49 HeM
HERAH OB GRELL PR Gikkd, AAEAF TERE. BEARFT HF AR MG LR RN, Tk Z4tat
B A Rigy7 &2 TR R LS RAFH (KF. EFRE) AR EEHEATREL.

KR HAGN, HM, #HEsfes, TLEf5E S

Production and immunogenicity analysis of
conformation-stable fragment-C mutant of tetanus toxin
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Abstract: Tetanus is caused by tetanus toxin synthesized by Clostridium tetani. Fragment C (Hc), the 50 kDa carboxy-terminal
portion of tetanus toxin, is nontoxic but has receptor protein binding activities, which has been evaluated as a potential new
recombinant subunit vaccine to replace the traditional formaldehyde inactivated toxoid vaccine. It is easy for wild Hc (HcW) to form
inter- and intra-molecular disulfide bonds and the different conformations changes unstably, which brings difficulties for vaccine
production technology. In our study, the Cys 869 of HcW was mutated to Ala and the conformation-stable fragment-C mutant of
tetanus toxin (HcM) was constructed. The HcM was expressed, fermented and purified and its stability, receptor binding and
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immunogenicity were evaluated. The result showed that the HcM got high-level expression and was purified to >95% of purity. The

purified HcM was conformation-stable at different temperature for different time and kept the binding activities with one of its

receptor GT1b. Mice given three vaccinations by HcM developed a protective immune response and were 100% protected against an

intraperitoneal administration of 1x10° 50% lethal doses (LDsos) of tetanus neurotoxin. All the results showed that the

conformation-stable HcM had potent immunogenicity as a recombinant tetanus vaccine candidate with simple production process and

similar immunogenicity with HcW. Whether for routine tetanus therapy or for countries to respond to unexpected events (war,

earthquake or other disaster), it is of great significance.
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Fig. 1  SDS-PAGE detection of HcM expressed in the
ultrasonic supernatants of BL21(DE3). M: protein marker; 1:
supernatant of pET32a(+)-HcM; 2: supernatant of pET32a(+);
3: precipitation of pET32a(+)-HcM.
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Fig. 2 SDS-PAGE detection of purified HcM after 3 steps
purification. M: protein marker; 1,2: purified HcM.
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Fig. 3 The conformational stability of HcW and HcM at 4 °C for different time. A: 4 °C for 0 d; B: 4 °C for 2 d; C: 4 °C for 7 d; D:

4 °C for 2 months. M: protein marker.
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Fig.4 The binding of GT1b with HcW and HcM in different concentration.
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Fig. 5 The anti-tetanus toxoid antibody titers of mice after
HcW and HecM immunization.
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Table 1 In vivo protection of HcW and HcM used as
sub-unit vaccine

Group Vaccine  Adjuvant I“?m““e Target . Survival
times tetanus toxin  rate
1.5 mg/mL 3
1 PBS AI(OH)s 3 10" LDso 0/6
HeM 1.5 mg/mL 3
2 10 g AI(OH)s 3 10° LDso 6/6
3 HeW 1.5 mg/mL 3 10° LDs, 6/6

10pg  AI(OH)
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