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 E: AF A-Red T A 4xt4d K, 2a & W KH 301 ¥ ipaH4.5 AR #ATHR L RE, MET 4K 2a
ERKHE 301 #k ipaH4.5 R BB E R EAR dipaH4.5, FIAIKE N RAMIE ipaH4.5 $ R R EHRG D
B REAR dipaH4.5HF. PCR FikiE5E T ipaH4.5 A B 9k Anm 5. sf A, REMPEELR
T ARG A KA R 0 042 2 8 ) BEAT AR ELISA kA 3 ¥R 12 2 R, 1774 EvAmlt /e 3 7 Lk
FRME T KE., ARKHEREN LA L ipaH4.5 R ER KA OERKRE, REEE
RO R AC B ipaH4.5 HARF0ERW KEA AT HeLa @fiefe R, 1774 E-EmfRe9iz 24885, &
ipaH4.5 2R 5 EF KA A KRRz 2 h X, R 1774 EE@bdsfi LA F @R K74
HAERTZAREER KB IZA@IE 37675 2 w0 K ER .
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Construction and Function Analysis of the ipaH4.5 Gene
Deletion Mutant of Shigella flexneri 2a Strain 301
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Abstract: A y-Red recombination system was used to construct an ipaH4.5 deletion mutant of S. flexneri
2a 301. A recovery mutant was obtained by introducing a low-copy plasmid strain. PCR analysis con-
firmed that ipaH4.5 was successfully deleted in the mutant and restored in the complementary strain. The
growth curves of wild-type, deletion mutant and recover mutant were measured. Some biochemical tests
were investigated. Invasion tests were performed to evaluate the virulence of these three strains. Quanti-
ties of cytokines in the culture supernatants of murine macrophages cell line J774 after being infected was
measured by enzyme-linked immunosorbent assays (ELISA). No significant difference of growth rates
and basic biochemical events were observed among three strains, and no difference in invasion ability was
observed either. However, More IL-1p and TNF-a were observed in murine macrophages infected with
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deletion mutant than wild type and recover mutant. So we conclude that ipaH4.5 can inhibit inflammation

response of the host after Shigella flexneri 2a 301 enter into the cell.

Keywords: Shigella flexneri 2a, IpaH4.5 gene, Gene deletion, Biological function, Invasion assay

B R B AR i T8 5 R A0 v e, s
YRR T T R Rt AR REAY T A4y
WERGMEE SRR E 31 kb KI5, H4m g
AR T B0 R G0 . BB IR A AE 518 3 b K4
A, 0 T R0 ARG, [l A0 R sk
I Rl A DB =< [V - B vy 1 ) 2 Nl I
SIEAER. OIS E EAE S ST E
MPAT- %, MR ICER R 1 BAW RS WKL
20 24 & AN, HH IpaA | IpaB. IpaC. IpaD
REAT AP 22800 RA00E, (REHE TRER, H
AR A 1Y ipadBCD 75T, RIGIEW] ipad |
ipaB . ipaC. ipaD 3 A FE T —ANFE R, 3
A S EGE B R R R 28 S 128 P, IpaH4.5 1 Ry i
FR T T R0 906 2R 6 00 W6 B0 T 2B 1, B T s
R SO LR R A T RE MR TE A L A, AREFZE R L
WEDIA Red A RGMINEER TEMREMIK 2a
301 ¥R ipaH4.5 JEIA, (AR Re A (0] 52 58 AR pk, XY
AR, RASMR . RIS S ARRR AR R AR R 228 ik
TiEdetsy, PSS RAGE T .

1 #R5T%

1.1 ##

111 BERRFARCRL: BV CEARIC 2a 301 FRUERRIE
B A 2 A A E e, KB AT DHS ol H
TaKaRa A H]. pMDI8-T kil TaKaRa /A Fl;
pET-22 (b)) H Novagen /A rl; pKD46 (i J& S,
A SZ TR IS T RPE R exo ., bet FI gam FEH,
Ap"). pKD4 (%A Pisiiii A FRT AL s RAREG R 4L
PEFE, Km'), pCP20 (U MURAY, Zhd AE AL L]
FRT {37 »5. /%) FLP B 41§, Ap’, Cm")H Hilary M SZ5
G, pAK BRI (48 DUBTRL, {5 p1SA JiUk: 5 i
TR XY, Km ) A S286 2% [ AT
1.1.2 KW NE i FA A HeLa 4R
FEL 7774 A0 2R WA S50 2 OR AT

1.1.3  FEZiRF: Ex Tug DNA B4 . INTP, DNA
SrFarbRdE . BREIPE N VTGS H TaKaRa A w); T4
DNA 40 . FUki & OG0 &l 3 KR A H]; el

WA £ H Promega 23 B L-Bil AT | 208 75 8
. RISEZEW A Sigma /A Fl . BHI §; 3250 H [
RO ], AR A AL % R 4 1 B A A B R 8
RN 7 S TN = S L S W
1640, DMEM/F12 3457304 H HyClone 24l .
1.2 RERIGE
1.2.1 51401t AW 510 i R AR 4
NCBI 48 & 2a %% G 301 A3 1 KBk pCP301
4R H 41 ¥ %) (GenBank accession No. AF 386526)
W oipaH4.5 LR K b FU#RIIEE TS, B Primer
Premier 5.0 /AT #4458 B (6 1)

*1 5M71%
Table 1 List of primers

31 Be 7 91 ot
Primer Sequences (5'—3") essriltz ron
ipaH4 5F ATGATTAAATCAACCAATATA
’ CAG

. TCAGGCCAGTACCTCGTCAG

ipaH4.5R TCA

. CGGGATCCGAAGCCGGTGCACA

ipaH4.5N1 GGTGATGCG BamH |
. GCGTCGACTTATTAACCCCTCAC

ipaH4.5N2 TATTCATATC Sal |

. CCAAGCTTACCGCCCCGGGA ,
ipaH4.5C1 ATCCTGGAGAC Hind 111
. CCCTCGAGCAGCCAGTCATC

ipaH4.5C2 GCGCTGCGCACG Xho 1
. CGGGATCCATGATTAAATCAA
ipaH4.5HF1 CCAATATACAG BamH 1
. GCGTCGACTCAGGCCAGTAC
ipaH4.5HF2 CTCGTCAGTCA Sal |

- GCGTCGACGTGTAGGCTGGA i
GCTGCTTC “
CCAAGCTTATGGGAATTAGCC ,
K2 ATGGTCC Hind 111

122 MEKRBEERTE: H51% K1, K2 ¥
pKD4 JFiki Fisati A FRT A7 5 0 R AR5 = P gk
, 4 Sal 1 #1 Hind T WGV )G, 5 pET-22b ik
A, WUEIE B 5 4 4 pETkan. H 51 %
ipaH4.5N1 . ipaH4.5N2 ¥ 3% b if [5] 8 H1, &
BamH 1 f1 Sal 1 WY JE, 5 pETkan K% E:, ¥
RN S N pETkan Jikr bR AREE Z Ptk HL N
U FRT 57 s Z 8o [RIRE T a4 3 U [R5 /s
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A pETkan Jiuk. b -RAFE R HUMEEE T iiE FRT £ 84
Zla, PAREA KB RAEGNER R, UH
(R A, 8514 ipaH4.5N1 Al ipaH4.5C2
Ky 1 Fadfa p K R IR A &, AR S
(A FRT AL M RAREE R Pk 5L K A Ze e 4T
DNA F B,
1.2.3 [EREH: 5 pKD46 Tk 5 K
301 ¥R T 30°C K522 ODgoo fHH 0.4-0.6, il #5 HL A%
A2, FFTE ODeoo [HiA ) 0.4-0.6 Fif 1 h il A
P2 1 mmol/L 1 L-BiTHi A4, 55 Red HAL RS
ik, Bk PCR ¥ 34 bl by £ A9 [a] 5 T 40
DNA F B, i b2 5f pKD46 11 301 #R/E3Z
SR (G S%C BEL 200 Q, B 25 uF, LR
1.8kV) & 7r 1-2h J5, R4 & RIB&E R bitEn LB
AR, 30°C K535 24 h, KB MR DA R
AR ZE B B BRI S AR PR o 4 i 328 3] 1) BH Pk v P
AWK LB 537 55, 42°C 1535 12 h 2% pKD46
JURE, R1F S RIS RPUPEM 3014ipaH4.5: : Kan 5
AL 38
124 EBREBRHEER: K58 FLP (55
N pCP20 % AWK 3014ipaH4.5::Kan,
A T EEZPMEMN LB M b5 gk FH A v b,
e NTCPUIE R LB 35S 3, T 42°C #5355 12 h,
HAFAN T pCP20 ki HL 250k T RAR & Z L
301dipaH4.5 5375 kB
1.3 EERTHaotE

VIS ipaH4.5 JEH 5% ipaH4.5HF1 |
ipaH4.5HF2 (3¢ 1), Pisi4r 5l I BamH 1 1 Sal 1 iff
Yl 7 5, PCR ¥ 14 ipaH4.5HF J Bk, M T 1)
pMD-ipaH4.5HF J55 5 pAK 8445+, ¥4k DH5a, 4
## pAK-ipaH4.5HF JiUkL, #4035/ 3014ipaH4.5
EZEY, ERIBERPMERN LB WM B K
7% B0 K 814 28 A5 Bk 3014ipaH4. SHE™,
1.4 ipaH4.5 RELHk. BEIERT kS FRKFRIE

PP IS B0 dipaH4.5 AR . IR
AR KRB TR FE HE BB Y LB WA, KR — s i)
Jo, EIEUDE, PERLRIIC R K, B K A
10 min, ZEREMETF 10000 x g B0 2 min, B EE
3 uL fEABAR ST PCR %% . ipaH4.5N1 5
ipaH4.5C2 1E MANB 4 E 5|4, ipaH45F 5 ipaH4.5R
YERNER S E 519, LAEFAETRL 301 BR Y DNA FIZKAE
Jyxt RS T PCR %€ o

http://journals.im.ac.cn/wswxtbcn

1.5 HEH. REKSEERTHRERKMLUED
M LB Az EHkE 301 BFAE R . 3014ipaH4.5 58
KR 3014ipaH4.5HF 0152 5878 KR B V%, 4342
FiF 5 mL A BT AR 1A BHI Ky 35 56 v i 3 55 5%,
PL 12100 54T 100 mL & AF W M A9 R BHI 85
FREh, T 37°C [MXPHE5E, &M 0.5 h HORE &
ODgoo 18
1.6 FEH. REKRSEERTHRE LI D

B ) BHI W LT85 55 _E BRI /N
PR E TS, ¥R 5 mL % 0.85% NaCl 1y 773
AP AITR AT BUR RO BE A 24 F 10° CFU/mL 3
— WY BRI, SR R AT T B A 4 A B A
B S E R TR, B RS R Walkaway-960 I 4
H sl A0 AR 5 25 B AN, He AR U0 B ik B
B, Wik 1-2d 5 MEREE R,

1.7 BHEHk. REKSLERTHRAMTERED
[

NE i b2 HeLa 20 5 10%M6 4= M3
10° TU/mL 754655 2 1Y 1640 K FRIALE 37°C . HLANE
FEFI 5% CO, Fr 740N B %, B RH 1 IR R
J774 A& A 10%064- 103 . 10° TU/mL 4k 5
2 [ DMEM/F12 8537 35 57 . MUK 2 80% 8 o
FERE, FH0.25% g [ T4 A0 800 A0 G BE 20 e, A 7
3% . R AT — R ATCHAE R R 7 506 40
MDA S x 10° AN40HE/mL (% B 3R T 24 LA R
FEMH, FFLIMA 1 mL 4R, BT 5% CO, MM
37°C WEAA R EE IR 16 h f8E 40 M BE K 301,
3014dipaH4.5 1 3014ipaH4.5HF LA 200 : 1 ) MOI
(Multiplicity of infection)/;5|fZ 4% HeLa 4l F1 5,
J774 4f, LY 24 fLARAE =R T 1000 r/min 2.0
5 min, ZRJGTE 5% CO,. 37°C LW EF 30,60, 90 min,
PBS Ut 3 i, PEEKTFRW P REMAE, K5
TE5 A 80 mg/L R KE: R W FR AP FIEE 30 min
KARFEMLSIE, PBS EPE 3 i, A 0.1% (VWK
Triton X-100 Z4ARANML, B ML N T, 5 2400 I A
oA B 5 vk BHI FAl, 115 CFU, RS Ak, %
AR AR 5 bR IR HeLa #HH AR 1774 5520 i Y
). SLEER 3K, HHEFHE.

1.8 FFAEH. REMKERIERTHREER J774 40
BfE 1o £ shm B E T e

AW ARGE SRR H I B4 0 3R 5840 WY
— SR T RE VR T A R AR A L A R AE
REOU R TIRR ipaH4.5 J2 15 AE I 5 AE SV,
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AV B dipaH4.5 GRITEAB R . BF A R AL AE 28
RRIRZEE J774 400, A dn s SR B IL-1B
FI TNF-o 1953 W T 0

L J774 401 % 1097E 6 FLALEE IR 16 h A
A, ¥ 301, 301dipaH4.5 F1 3014ipaH4.5HF 4y
LA 200 11/ MOT 1R 441 fifl, fEM 2 h 5, HAnii
Kig% 13, F ELISA 57 &40 B IL-1B #1 TNF-a
i, SCIE A 3K, T EYERIPRHEZE . SAS
8.0 B AL FRE AR, R T A2 5 BRIy 22 53 B 7 VA
P AL ¢ K B A T e 122 A M

2 iR

2.1 301AipaH4.5 REHRME T REHRNEES
IS

¥ ipaH4.5 B 5 AEREFN 0] 52 58 A8 Bk 37°C #5355
w8, 43 HILL ipaH4.5N1 5 ipaH4.5C2 M 4MERS 19
ipaH4.5F 5 ipaH4.5R K51 Pk T PCR %52, 45
OB 1, W848 k5 1] 52 S8 A kARG A, 4
HNE B YA TSI B, S AR AR T 3G RNy
2825 bp; P HE B H 1 5L K5 2R AT 1 58 A8 Bk
(3014ipat4.5: :kan £ )4 3G =4 K /N R 2612 bp;
FEBRPUMESE RS B 2 AE R (301 dipa 4.5 #5) LA 2 11 52
RS W) RN R 1100 bp. 10 H, {8 N
TR Py HEAT AN B, A B A bk A A 5 AR Ak R B
PESE AL (1725 bp); MM RIBE Zhii L H 519
PRI, BT pAK JEK S RIRE R Pk
K, AipaH4.5::kan ¥k 5 8] 5 58 28 bk hy BH M 45
(1512 bp). MEH AT LIE H, HIkEs R 5 i 45
— 3, ULHH ipaH4.5 FE R R 58 A48 R ) 52 58 AR Ak
R .
22 RLK, BERTHEHFERERKKTH
M ZE

W HT A bk | 288 bk 5 Il 52 8 A8 MR AE LB Al BHI
BRI BB R, KANESTH R 2R
i/ BHI WRIEFRIE, B HF AR MR . S8R RN Il &2 28
ASRRAE 37°C 25 T [R2E455%, B0 30 min Ml%E 11K
W& ODgoo fH, 22K IR, 45K 2 iR, %
PSRRI ] 52 5 AR R 1 A A il 2 5 B A R AR — B
23 RETHK. BERTHEHFEHREENMKEL
B LB

FIH Walkaway-960 %4> [ 2 21 g A= 1k %8 52 X
RGN M A ke L 2 AR R [ A 28 AR R AE 2B AR K

bp M1 2 3 4 5 6 7 8 9 10 11 12

BEl1 ipaH4.5 BERKKERNEEREKRA PCRIIE
Fig. 1 PCR identification of ipaH4.5 gene deletion mutant
and recovery mutant

H: M: Marker; 1. 5. 9: 301dipaH4.5 RAMk; 2. 6. 10:
301dipaH4.5::kan 578 Rk; 3. 7. 11: 301 $FA:#k; 4. 8. 12:
301dipaH4.5 I 5875 %k; 1-4: AMERS19; 5-8: PHET14; 9-12:
FHERPEIE 519

Note: M: Marker; 1,5,9: 3014ipaH4.5 mutant; 2,6,10:
3014dipaH4.5::kan mutant; 3,7,11: 301 wide type; 4,8,12:
3014ipaH4.5 recovery mutant; 1-4: PCR products using external
primers; 5-8: PCR products using internal primers; 9—12: PCR
products using Kan primers.

5.0 r ——301

45 + —8—301AipaH4.5
4.0 | —2—301AipaH4.5HF
35
3.0
25
20
1.5
1.0 +
0.5
0

OD, 600

0 1 2 3 4 5 6 7 8 9 10
7 (h)

B2 T4k, RERSEEROEKHL

Fig. 2 Growth curves of wild-type, mutant and recovery
mutant strain

AR BERRBIASRE . BFA R . I AR RR
AL RN A 25, U ipaH4.5 FERN G R
A A TS
24 RTH. BERTHRSFEMKEZE HeLa 4
R &E 11 ELER

ME 3 FTLLE H, 7EHL0EE 30, 60, 90 min J&,
20 6L PN S A e L A R R T A 2 A R I B
Giitp i BB F 5P > 0.05), Uil 3 FhEfk
X HeLa A28 25 WEH I LG H,
it 5 200 T R 40 B 09 s ) A S, AR 2B R A A
A B B ARG I (HJ2 60 min LS, ZHTERAY
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BRI R EZRP > 0.05), WHIFE 60 min
PAJG, BRI 4 P B A A
25 HTH. BERTHEFEKERER I774 4
R &E 71 LLER

ME 4 FTLVE H, 7EHL0EE 30, 60, 90 min J&,
AN N B A MR . AipaH4.5 F878 RN 8] 52 578 Bk %L
T, VL 3 RN 1774 4 AR 22 1t I 2
P > 0.05),

O 301

- B 301 AipaH4.5
| @301AipaH4.5HF_

CFU (x 10%)
S = N W A U N0

30 60 90

Times of incubation (min)

3 AR, RERFEERENRI HeLa HARIRZHE
N

Fig. 3 Invasion ability into HeLa cell of wild-type strain,
mutant strain and recovery mutant strain

6 0301

[ 2301 AipaH4.5
s | @301 Aipak4. SHF.
4

CFU (x 10°)
w

60
Times of incubation (min)

4 FEH. REKRMEERTHRN J774 HRRFRERE
hER

Fig. 4 Invasion ability into J774 cell of of wild-type strain,
mutant strain and recovery mutant strain

2.6 AEIE#HBELERI7T74AMERES EEMARE
FH

Ay SITEF ARk . AipaH4.5 5375 B 8] 55 2875 i
1RZER 1774 410, YEFH 2 h s, AIianiess3E ik
o IL-1B Al TNF-o BY/- I TE AL, SR 5. 6. 5%
WHEE 3K, SRVHEMbRHEZ, ] SAS 8.0 /it

http://journals.im.ac.cn/wswxtbcn

TP R 2200 0T M e K58, 45 S R 3 4L i
FE2E S . SRS REY B A MR AN 0] A2 SR A RRA HE, 4
Mi¥s 3 B3R IL-1p F1 TNF-o SR BIEEP <
0.05), THFA=#R 5 Bl S AR RRAR L, T 0 B 25
SE(P > 0.05), ULHHERICE ipaH4.5 FERBEGE TN
B 7774 A0 53006 TL-1P A1 TNF-o 549 ML 1~

1000

800 |

HH

600 r

HH

HH

400 |

200

Quantities of 1L-1f (ng/L)

O 1 L I

301 301 AipaH4.5 301 AipaH4.5HF
Strain

5 R J774 AMBRRAEEKEREF LED IL-1p
ELISA #iill 45 5%

Fig. 5 Quantities of IL-1p in the culture supernatants of
infected murine macrophages cell J774 by ELISA

2000 r
T
5 T
% 1600 |
g
=
E 1200 t T
[
=}
8 800 r
k=
S 400 f
o
0 1 1 ]
301 301 AipaH4.5 301 AipaH4.5HF
Strain

6 [ J774 MERRAREKEEFLES TNF-o
ELISA #ll 45 R

Fig. 6 Quantities of TNF in the culture supernatants of
infected murine macrophages cell J774 by ELISA

3 Mg

(1) FEIA R R WF 55 41 75 D] ) i 20 it A A5 5
W T3k, 2D RERE N A A 0 58 b i — A E R
5o A I A ) Y 2 DR R R S0 TR AT 5
e [H] h 2% o R 2 A KRG T B, R A ik
W BORHLBL AN AT D Y T5 32— o [ N2 B A
FI A-Red F G075 A EQR B EQ AT i b 47 26 DR BB 1
fE, (RSS2 0 R I A AR B IR . AT
SRR A-Red MEAT 1 Bk, ff Al IR 4E < &=
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500-600 bp, %45 ff P T AL RCR AR (] 8E,
N T AR RS E B R T R R R AR AR 0 R TR B
RI-B, BB T ipaH4.5 FRE 1R 5 e
PR R S ReRFE rh, AUF RS MR AN BRI R ER Y,
PR g R R 9848 I, S e 56 TR ) 2 S ke B 7 s A7
T B E R SEE R, A A RE S S BUL T A
AR I 2 A I R R R B SRR ek s, S SO P
RAFRA, TR AR B R BRI
SE DR AR A, TR TL A A AR L R e 2k 1 S [R] 4
o I, 115 S AR R R R AR AR EE R, 2R [e]
02 57 MR REAS WK 52 2 AR MR I AR, U3 T Ao A 1) 2R A2
MR AR PEZE AR, T LIRS B B 5L R D) e 0 55 1 A
KT H, A5 AH pACYC184 R HIEE T g
e BB R N S A pAK FORE, R A E 5B
G [0 5 578 bk . BT PCR 3 A X 98 28 kil [l 422
GEAS IR W) B SRR HEA TS 58, 235 1 32 B 79 K 1 A
B, AT R A LR T R B BIF 5 B9 LA

(2) B AR BB IR S 2a 301 B AE AR
AipaHA.5 FEAERR AN S AR RRIFAT UG A%, e diAdl
[F] Vi J3F (14 240 7 22 6 BHI 535 b, 4 30 min M 5E
ODgoo 1H, HZEAMEFAAE KM G, MRS IR
R 2 (B 2), AR 3 w0 A i 2k
IR FEES, Wk 2 h 5, MEITFESEO A K,
KRATE 8 h 5, AR RNA TG Ui RSN RS
FRAMT, EEEK 2a 301 BRELEK ipaH4.5 FH
RSN A K . AR 4 A sh A Ak
YA, X3 MR AL RBIE TR OE, S5k
B, BFAERR . AR AR AN Bl A 5% A8 Wk i A Ak 2R R AT
£, ULBABRK ipaHA.5 BASTE M5B QT A5

(3) BUW FE X E AR 2B e R AR TE
MNAEAE . BFE . i TE S A0 Y E R A A
EWREA B R RLALE G, B ek 2 iE
R T ) MG B, o Mg s 2 F R R ik
B, 7EAR B an g, SR IRESIEE
WE A AE T, MBET Y B W40 it sp B s b ok, g
W b Bz 200 B 0 25 G T A A 4B . R B FG T X 4 A 1Y
(C=FilE Ny TS E eSS R oy 1 P S i
LR YA 24 R 2R PRI (pa) . e R
MG RZ28A KRR I ipaBCD JEEE . BF5E 3R]
Kif ipaB . ipaC. ipaD 3 PFEH AT — A, By
AR EGERRHEZZ IR . MBI ipaBCD

A BGEBIR T B 530 R G4 WA S5 A 2R 1,
TEfR 720 R L ¥ 8 2 E ] . IpaH4.5 /F i B IR A
B IR IR G 8 11, PR AR QP T R 50 R 4
Gris, FLOEE H RS AT .

R BB RE B ipaHA.5 XTHH IR AME
I B RE Ty By RE e, FRATA AR 2R S LA T B AR
. AipaH4.5 5878 RS B4 SR8 k4278 HeLa 4 Jifd
B 1774 AL RE ST o 4 IR 28 S50 PR PROR %
RIORPELE, TR KRERARER &S AL
M40 LR, HURE R SR AN A ANIE B A T, PRI IR A
SR PN P AR T, DR IR DA o SR A AR TR A
YA A TR AL, KRR SR IR N T AR R
AT BRI B AR e J5 HeLa 4l AN L 1774 41
INTEIE AU TR 8, BT AERR . AipaH4.5 5875
Ml 4 R bR R 220 T T 25 7 -

ARG RER M, B IRE R ipaH4.5 FE
R BEAS 52 ) & 19 A AR, RS2 %) HeLa 4H
MM 7774 ML H0IRZERE ST, #2718 IpaH4.5 4 Al fiE
TEAN TR (=2 A 20 LU & RE -

(4) &P ICTETE B W 20 M A b Rz 20 i A2 o
] 1 3 0 A IR P RR IS = R B A E S Y )
—I8 Z M (LPS, lipopolysaccharides)Fl ik B i (PGN,
peptidoglycan), fzif FIF5E 2B, & 2% [G TR M B g
2 M 1) A Ik A 2k 30 E A ML, E LR N B LPS,
LPS REH% IS 1b A E S by 38 %, 81 15 s 248 L R il 4R i
K, BOETRN P SAE 0 . FFR R, HETERA
18 FAME, T BB, RIS Fh AR g A
il 1 A0 R AR G ig, T R ARAE SN o AR B G
FEIEA L R RAS T — S TP A 3 A SN Y R
W, A5 F 5 AR A B EC TR TIT 7439 2R 45 43 W A 550
FHEH OspG. OspF Fll IpaH9.8 HA T #4AE S i
B REL M IpaH4.5 5 IpaH9.8 [6])&@ T IpaH % &
PR GL, FRAT I HEN IpaH4.5 Rl REH 2352 mfE £
MY ARAE S, A T UESE X —AF 48, FATHIH ELISA
T3 A 1 AR B QTR B AR Mk | ipaH 4.5 587 RN A1 5
RASMAZZZR 1774 LG 8595 L3S h R+
TNF-o 1 IL-1B 73 WKV 45 R KB, 59878k I
B, WA PR 1] 5 5 A R L RE T AR B 0774 B
Wk 20 I 7 A= TNF-o0 F1 TL-1p, 15681 IpaH4.5 JE AT
4 I BB A% 100 T i A L R SR g o AR PR AR
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