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Identification and epidemic trend of Francisella: a review
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Abstract: Francisella is a gram-negative fastidious bacteria. F. tularensis, the type species of
Francisella genus, causes a zoonotic disease tularemia. Francisella was isolated from soil, grass, moor
and infected animals. It can spread with aerosols, infected arthropod, contaminated water and food. In
recent years, several species of Francisella were identified, including F. guangzhouensis and other
potential pathogenic species, isolated from air-conditioning cooling water in Guangzhou. However, the
identification and epidemic risks of these genus were unclear yet. This review summarized the recent
advances in the classification, identification and epidemic of Francisella.
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1 BI04 R (Francesella) & —Far 7 A9 FetE2H
PP 25 A A > FRAVERT I, B T y-2e 1 11
TE A SR A IR B PUHTIR) V2 AR T LA B
FERVABES NS ZLEhY) . s DIseaE A
SRAE EURN, AT AS SRS . R | ik
FEK . FEER YIRS A T3 . A
JEA R Fh—— P IE BAVEHT B (F. tularensis)&:
JI5, YU E, B RE — R R AL e
PR AR, BRI PEI I N T — 2
AITAFD, P RERAINE RS RS o s i)
) 3 B P4 9774 (F. guangzhouensis)®!, HRT, J7 M
BT PG 30 BT I R SR AN B, (H SR B PE T e
TR B A AR kR, IRTT AR hZs R 2R
S A ] BBy B BT VG BT AT SR e R R B — A 3
o BRI, ] P ARG DR S50 25 ) 9 B 04 40 2T ) 4
Je . FRIEAE I B2 AR PRI S IAT . AR SR
IREATEHI A A 0 8BRS, TRA T
Oy ES S E RS2k
L ITEAT 4 STIR

HAE PR P e oy 22t ) BB o
2, M 2014 4E 1 A, BIUHTERALE 6 T
g Rl R AR BV . RS Oh B VS A (F.

philomiragia). Wi 9 BIPE TR (F. noatunensis), P4
PEA B BV T I (F. hispaniensis), A% fa 35 B 75 it
F(F. halioticida)Fn)™ M 5 BAPE BT TR (3% 1)

HHET, CBI6S AN EP AR e rA i B
VST L TR ol B G ST RN PR B2 I B VS TR . -
PR PG A 4 WA Rl F(tularensis) |
4]t 3 XA Fh (holarctica) . H 3IE IV Ff'(mediasiatica)
FIHT X T Ff(novicida) s Hirp R A 32 27/ T
JEEM, XRZBOEFLS AT e, e 3 E
SORPA AR A, W LR USRI 3
FAAETRRM . SEPHAIIESEY, mIoIEmM . M3k
Wi, FESIRIES; XTI AR (novicida) RIS HIT AHTIXI
F b RATEI A, T e T ARG | s ;
RO A 0] F2 A T A X, B85 1R A
FIEGL R PRI A IR BN D DL,
GRS, HXT IR 2 . B8 &b
EBENPEEALE A KL B S, HRZH
SR T UK SRR K S e Al S PH R
BAPE I DR 43 25 T NI, L5 RS A A et A
FB UL, FAN, Kugeler 55 2008 i T—ANHAY
S B VG SRR I RS, 0 B 3 N I A
Wi, HAZEHA R

*1 BAEHERGRSHEXER

Table 1 List of Francisella spp. and relative information

44 fiir 44 5 8] I BRI RUEES
Specie names Time Source Pathogenicity
Francisella tularensis
Francisella tularensis subsp. tularensis 1947 Soil, infected animal and human ===
Francisella tularensis subsp. holarctia 1983 Soil, infected animal and human 4=
Francisella tularensis subsp. mediasiatica 1983 Soil and infected animal ++
Francisella tularensis subsp. novicida 2010 Immunocompromised individuals
Francisella philomiragia 1989 Soil and water
Francisella noatunensis
Francisella noatunensis subsp. noatunensis 2009 Seawater and infected marine fish N/A
Francisella noatunensis subsp. orientalis 2009 Seawater and infected marine fish N/A
Francisella hispaniensis 2010 Human blood ++
Francisella halioticida 2012 Haliotis gigantea N/A
Francisella guangzhouensis 2013 Cooling water N/A

Note: +: Positive (the number of + shows the levels of pathogenicity); N/A: Not tested.
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TR AR, LR IR PR R 2R SRR B B R T LIRS

AETERUL, B, AR, HIXIFEMS L 22 S{kiFtd

P A 4 Ik R A AL B R T2 AN, BOA AT 5PV TR AR TR A, BRPGHESS 96 B PG B R b
AR B XTI P A R AL . TS Yol B . R P EREIR I
Fr B PG T B 09— AN AP, Mikalsen T8 F1) 43 T R ATPG BIE &5 5 BH 75 307 1 A AL BE P (Kovacs 2l R
BIFR PQ 1106 F1 H A B4k Ehime-1 ar24 BINEE w1 peiof 9 B0 7 40 1 B A BE 10 2 8 4
PAVEHT A (F. asiatica), 5 Ottem 44 MIEAIIREHTY  Bpga- Ak i ARk . BEIR G2 R B2 . — A
Wit 7 WAN(F. noatunensis subsp. orientalis)iLfF 5y %@ RAETE S Lok ai KIA A=k

1EF &, H,S', B H,S PR s 4 RIF AT, Kugeler
2 E R XF A oI5 PG BT TRTEA TS0, 45 SR A B R o AV By
11 BEEnE WOMBEME; MBS i, KIA R 1l fE4s

o P PO I — 2 2 O (B PR A BRAT 1 5 LB BRAS G AR B TSR s FRA 19 %
P T RIRCR, JEHA, JCHIE, JehuRetE, ORI PR KIA RHAD e B PaiT
WREARAE 0.2-1.7 pm, KIFEIESRE 22, M ATCC 25015 JEAT50, ABUHAEEA T L-2F it
B FPRATK R RS I, SRRIpusrae 2N KIA RhEvRbi FA R, (RFRA 4 HaS,
PR VR AR (CHAB) v B ke, ks b, SR BIP R IR A X — A Ak vl A o 18
@, 6, WA MAN o R, WS IR JRINERI SO SR 2.

*2 HEUATETERE N

Table 2 Physiological and biochemical characteristics of Francisella

BiAl]
: ﬁz_ﬂﬁéﬁ F.tularensis F. philomiragia F. noatunensis  F. hispaniensis  F. halioticida  F. guangzhouensis
Biochemical phenotype
A fLHE Oxidase + + - + — —
filfi Catalase w W W W A w
n5[I% Indole N/A + + - - -
WxMfE Urease = — N/A N/A N/A =
Mz A A
S ERA . . ) . . .
Cysteine requirement
fifbE H.S N/A + + = = =
%Hﬁ?‘(ﬁzﬂ: . 5 N 3 3 . W
Gelatin hydrolysis
N Aih\ N
Eﬁ,@&mﬂﬁ ) = = N/A - N/A -
Nitrate reduction
Hi%i% D-Glucose + + + + n
MEBE Sucrose o _ _ o o
FZERE Maltose N/A + W = N/A =
Hil Glycerol - - - + N/A -
FLBE Lactose N/A + - + 4+ =
JG NaCl ik _ _ _ N/A _ N
Growth without NaCl
6% NaCl A= b o o N/A o _
Growth in 6% NaCl

Note: +: Positive; — Negative; W: Weak; N/A: Not tested. *: Francisella tularensis subsp. novicida acid production from sucrose weak
postive; *: Francisella tularensis subsp. novicida can growth in 6% NaCl medium.
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23 NBESEF

SEEAVE TR R TRtk an i, TR, X
BN SR R, BRI . R R BV
WHMPEIEF IR RS EAERKIRE R
36-37 °C, TP 1 B PG U T 55 2 £ oS B 7 B0 R
RO ELIRE g 20 °CM L -7 B B 7 3 1 Pk
BITAE A E KARER) L2 e ks 72 560,
JE A% 3 B G T O N A B B PO B B ZEAS B e
PR (4 P H_E AT AR KT i/ N v ), ki fa gt
B 30 B o B B SR S I A Y T
PP TR A M A RE T, B T N TR RS, W
Al fd R 4 M K 5E, ok £ Sk 41 B (Salmon
head-kidney cell, SHK-1)""',

i 0 o B PG BT TR A s B SR AR i, 3
Sy BN TR 54 CHAB! 1552 /38 . T™M
-4 (Tyayer-Martin agar)™ | 2% i i 1 Bk 1 55 A
(BCYE)!' ) P B P 7 73 8 2k At o 2 5 i HL A i
WIS . R b nT LI PRI A o0 B s 0
AR PR TR BRRE IR AL, T HE M PR
ol PR T Y 2> B AR, I CHAB-A EARNT
CHAB-PACCV FAR!"™, BCYE-GVPC FH% . %
TUWIETAEZRZ AN, TERRATRE S TR AL AN
PR B TR S A Bl i 2 TS
3 EBEELE

(1) Ak BTl ERZE, A
MEANTE IR, T4 A A SN AT L3R 2 1 FH AR BLI% Vetik
R4 GN %8 R A% H Rl BV B, HAb g
B PG 1 TR 1 TG R A T i TR S A A
e

(2) HMALRR TR 5353 A . B VG Hr TR i A ok
FEOIRE IR T , =M AR TR 53 /2 Cioo (22%) .
Cia:0 (15%). Cis0(18%). 3-OH-C g, (17%), L Jz—
BORHE WA Cazon Coso M1 Cagro, HRAIAMBLNE I
PR 53 B T ER 252 2R 7K - Clarridge 555 —
S - A U TG S0 T S A A B G 0 T A A o T
PRI R 5T BRI TRR IR 0 AT R B, A SE 30 T
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PR MIDI $idfa 22 70 A 45 % Oy Rt B v
W, AEARTRR TS AR X LSS T ik 3 3 U
SERTERE . T R R AT A2 TR A 2 kA

(3) BPEAAGTIN + I V75 P A X T AR S i
MHR I 2 W F. tularensis B FETEL, A
WY H 10-20 d NP ARk, SMEE A
FopA . LPS. #MEHEZE 1 )7 B (Outer membrane
carbohydrate-protein fraction, OMP) A K I i At 4H
PR FHUARKIN . AR I AT B2 4 e A
RSP SR BIPE TR . 4N Petersen SR H I
JEPIEYLta,, DL FITC Aric iyt BRI R bR
A F. tularensis™®) Gy 4 A Yt o ] LA
i 2 ZH 2P Y F. tularensist'!,

(4) PCR FI iy 455 - AR4HIE 36 B PU T BT R ) 16S
tDNA J741], &3t T a2 s 19 F1-R13, 4k
SIS |9 FTS8-FTS12, FTLS-FTL12
R R 3l VU T B R S 5 19 FPS-FP8I 2, FilH
16S tDNA JFHUARLEE 34T, B T 4396 B 74
H X E R R K. 23S rDNA ., 5S rDNA % rRNA
KK R AT oh AR R A 22 Y fopA
tuld L 5514085 17 kD 5 24 kD MAMEEH, &
UEE TR BT T A A S Y, ARG HY
F B2 TagqMan PCR J7 ik il B FERIAL 5
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rDNA AU EL 99.3%, Bans AR IH I vE i
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oA A o RSP ST A S M A T B I ST

397

SIEAMFF: HAT NCBI #dEEHEAH F.
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S5 BATE TG40 12 E IR, ) N 36 BT ST R 5
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MAE . H T EARIZ T 2R BR T LG 27 112
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