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Fig.1 Schematic diagram of plasmid pSW501 and pSW509. 2.1.1
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Fig.2  Nucleotide sequence alignment of human ins gene and designed 6.8kDa SPUSIAS 4kDa
ins gene. 1 Nucleotide sequence of human ins gene 2 Nucleotide SP Uspas SPUSIAS
sequence of designed ins gene. INS
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Fig.3 Expression of INS in recombinant strains L. lactis A and Lb. caset B . Protein extracts were analyzed by Western blot using

anti-INS polyclonal antibodies. P protoplasts SN supernatant CW cell wall P SN’ and CW'  negative control of P CW and SN.
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Table 2 Living time of recombinant Lb. caset ATCC27092
in NOD mice’ s gastrointestinal tract
T Days
reatment group Day 1 Day 2 Day 3
Lb. casei ATCC27092/pSW501 6/6 5/6 0/6
Lb. caset ATCC27092/pSW509 6/6 4/6 0/6
2.3.2 NOD 1.4 5
14 31.917 + 0.417pg/mL
PBS  29.167 + 1.448pg/mL P
< 0.05 1.4 38.583 +
2.083pg/ml. PBS
P<0.05
IL-4 Lb . casei ATCC27092/pSW501
NOD
41 "
3y ]
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Eaaf *
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res i casetpS WY Lbcasei pSw s
Treatmnent groun
5 NOD L4
Fig.5 Sera IL-4 levels in groups of mice immunized orally with PBS n
=4  control strain Lb. casei ATCC27092/pSW509 n =4 or
recombinant strain Lb. casei ATCC27092/pSW501 n=4 . * P<0.05

2.3.3 NOD SPyus-INS
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PHE Th caseiipS W00 Thcaseifp& WS

6 NOD SPyqs-INS
Fig.6  Analysis of specific anti-SPys-INS antibodies in NOD mice’ s
sera. Protein extracts were analyzed by Western blotting using sera of
group PBS n =3 control strain Lb. casei ATCC27092/pSW509 n =
3 or recombinant strain Lb. casei ATCC27092/pSW501 n=3 .
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Expression of human insulin in lactic acid bacteria and its
oral administration in non-obese diabetic mice

CHEN Si-wei' > ZHONG Jin'© HUAN Lian-dong’
! State Key Laboratory of Microbial Resources 2 Center for Microbial Metabolism and Metabolic Engineering
Chinese Academy of Sciences Beijing 100101 China
3 Graduate School of the Chinese Academy of Sciences Beijing 100039 China

Abstract Type 1 diabetes mellitus TIDM is an auto-immune disease while oral administrating its autoantigens could be
a treatment of TIDM. To express human insulin gene ins in lactic acid bacteria LAB for oral vaccine ins gene was
replaced by LAB bias codon and an 8-amino-acid-residue linker peptide forming a [-turn was designed to link insulin
chain A and B. After synthesized by primer annealing method the whole ins gene was fused with signal peptide sequence
spugss subcloned into a LAB secretory expressive vector pSW501 and then introduced to Lactococcus lactis L. lactis
MG1363 and Lactobacillus casei Lb. casei  ATCC27092 respectively. Western blot showed that the expression product

SPy45-INS protein targeted mainly at the cell wall while little was found in cytoplasm or supernatant. The highest
expression level emerged in exponential phase when the optical density at 600nm of the culture was 0.4. The culture of
the recombinant strain Lb. casei/pSW501 was administered to non-obese diabetic NOD mice orally. ELISA and
Western blot results showed that the recombinant strain could induce SPy,s-INS -specific antibodies and raise IL-4 level
38.583 + 2.083pg/mL. P < 0.05 in the mice’ s sera. Expression of insulin in the food-grade vehicle LAB could
induce oral immune tolerance in NOD mice and protect it from pancreas injury suggesting it might be a new way to the
treatment of T1IDM.
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