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Functional analysis of a novel virulence factor RatA contributing to the
pathogenesis of fowl typhoid
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The pathogenicity of SGA ratA, which lacks ratA, one of the genes of SG that

is strongly expressed in chicken biology, was significantly reduced compared to the wild type,
indicating that ratA contributes to the pathogenicity of SG. However, the pathogenicity of its
complementary strain in chickens did not return to wild-type levels. Therefore, we focused on the
possibility of suppressing the expression of ratB and shdA, which are downstream genes of ratA. We
also examined the pathogenicity of SGA ratB and SGA shdA lacking each gene in chickens, and found
that the pathogenicity of both genes was not reduced as much as in the SGA ratA mutant strain. In
other words, the involvement of these two genes in pathogenicity was considered to be partial

compared to ratA.
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FEF 7 A% Salmonella enterica IMIER! Gallinarum (SG) DYz L » T Z A0 2N
FERIRUMAEERER T 5, AP CRERREHEZ 7253 (Shivaprasad HL Rev Sci Tech.
2000) 7-®, EEEEEEER (0IE) @ U R MNERIZE ., DRETHRESEYHE THIETE
EEYERICHRE SN TWS, BEEEETIIFEETFT 7 A0ET 75 (R ) BHOLBRTWY
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HBHMIER Typhi 72 EOF 7 AMY NERT EEZNUANDIET 7 A LERT (NTS) 12571F
bND, BT RTOFFEMITITIC, F - BEEIC B M o Bl E 2 5] & & 2 9 i i A
Typhimurium (ST) ZETFT /L& L THIZERNED DN TE 72, TOREBAEIL. TICE DG ORI
FRA~DBFE - RALMATHEORHERED 2 BN ZNENYIVERXRTOF 7 ARl
WBIZIFET D Salmonella Pathogenicity Island (SPI) -1 BXUISPI-2 Iz — K& b 38455
WHERE (T3SS) WL IR HE L TW5S (Hueck CJ et al. Mol Biol Rev. 1998), LxL
SG TiZ. SPI-1 KIBERIZEBWTHRIFEMEDK T2 A 540720y (Eswarappa SM et al. Infect Genet
Evol. 2009) Z L6, SGIZITMGHEIRE LR ICEIE - RAT DEMICEH 5T 25 0OWIRE 1235
HEHRIEND, F-, —J7TSTRKEIC~ 7 ATFFEME 2 R ifiER Enteritidis (SE) 13,
SPI-1/2 ZRA L TWADIZH 0 b, BTG LT BEEMEORUNLE % = <720 (Okamura
M et al. Vaccine 2007; Okamura M et al. Avian Dis. 2012), Z D78, FEF 7 ADIEIE
BEFP1T SPT Z OBEAI OJRIFIA - CIERA T & 97, SG 721 ISAFAET 2 BrimFAgE o B 503 Rie
b,

ZZCHEZIL. FEF 7 AORIEIZED A SC OWRKE -2 %RT57-O. in vivo 38BlEEE
PURREWE: (IVIAT) % %M L7-. IVIAT 1%, SC OBE TR T A 7TV —DHhind . SG kL4
i U 7= B AR DM IEHUAR & SOST D 87 v — 2 2 L, @SB O RN TR L T
LRI T2 RET D HIETH D, ZHUCTEVFEE LT 50 IR T DR TYH, weeh, gdhd 1
X O ratd OB &L KHE SC IXEF AR & s U CESEMEDFE LWVME T 2R LTZ, — ., 2R T
WEETF N E LTELHEINTES ST L~ AI2BIT D ratd ODEEMNEZFL57-0, [ UEE
TREME ST THIERIL, ~ U A THREMZFM L7, ZORR. ratd K48 ST 1384 L [F)
HRICEWBSEM 2R Lcle ), ratd 13 SG Fr MR- & 2 b,
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ABFFED B, ratd DFET 7 ARIEMFICB T HEEEZHLNCTHZ & TH D, ratd 1,
ST D~ 7 AFEENTOEFICHE DD “CSh4 island” WICTFEET D08, ratd RIEFRD~ 7 A
BT BIFEME FIZR 67 h- 7= (Kingsley RA et al. Infect Immun. 2003), Z O riiXAE(
WO BFEE LHEREASTH D, LU, RatA X Yersinia pseudotuberculosis D#HEx KT
InvE @ C RUIZIEET D15 EHaRESE KA A 28 7-5 Bacterial Immunogloblin-like 21
(BIg21) 33 L " invE-Adhesion domain (AD) @ 6 [Alft V) ik UEEH CHERL X 4L (Sadana P et al.,
Protein Sci. 2017), KIGHED ratd4—>Y a7 (STratd & OFEFENE 49%) 1L EHETOKRMED
JRIEME~DOBEENRIB I TS (Schouler C et al. Microbiology 2004), T 726, SG D
ratd VIGHIE LR ~DE OEF IS5 95 2 EMFREIND, DDz &b, RKFFRIIFES
T 7 ADIEIEFITH L E L 72 ORI R O TEVY,
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Salmonella enterica serovar Gallinarum biovar Gallinarum NCTC13346 (LAF SG287/91 &)
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B 1 WK D720 5~T PUNTHOWT, 12 AR (B 1) H2DVT 17 B (R 2) (272 A4 5E
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AWFFEClE 2 BN 1T TR SERR & 520 L 7223, SRt 20T 21T 2 I2 B 7= > T, MEBROER
L LT, BT OR B OMKEIL, one—way ANOVA ZHWVTHE L=, HHEESE O
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AshdA n=5; AinvA n=5; AspiB n=4.
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WT n=9; AratA n=9; AratB n=4; AshdA n=5; AinvA n=5; AspiB n=4.
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