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Abstract: Klebsiella pneumoniae, a major clinical pathogen, can cause various severe infectious
diseases. In recent years, the emergence of multidrug-resistant hypervirulent K. pneumoniae
strains has posed substantial challenges to clinical treatment and has become a serious threat to
global public health. Depolymerases encoded by K. pneumoniae phages, through their unique
mechanism of specifically degrading bacterial capsular polysaccharides, offer multiple
advantages over conventional phage therapy. These advantages include evading host immune
recognition, reducing the probability of horizontal gene transfer, and enhancing pharmacokinetic
properties. Accordingly, bacteriophage depolymerases have now become a core direction for the
development of innovative therapeutic strategies against multidrug-resistant bacterial infections.
This article comprehensively summarizes the structural and functional characteristics of existing
depolymerases, their potential as therapeutic strategies against
multidrug-resistant K. pneumoniae infections, and explores the future application directions and
modification strategies for K. pneumoniae phage depolymerases.

Keywords: carbapenem-resistant hypervirulent Klebsiella pneumoniae;
depolymerase; biofilm; antibacterial therapy
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Table 1 Depolymerases of different capsular serotypes of K. pneumoniae and their source bacteriophages

S BE% I 375 78 fifk 2R it Wik T2 A 27 30k
Capsular serotype Depolymerase Bacteriophage Reference
K1 K1-ORF34 NTUH-K2044-K1-1 [35-36]
S2-4 DK64-1 [37]
Kpv71 52 Kpv71 [38]
GBHO001 056 GBHO001 [39]
Depol6 vB_KpnP ZK1 [40]
phiA2-dep phiA2 [41]
K2 GBHO038 054 GBHO038 [39]
Depo3?2 GH-K3 [42]
DpK2 RAD2 [43]
K2-ORF16 1611E-K2-1 [36]
Dep1979 ®FK 1979 [44]
ORF20 Kpphl [45]
NPatgp22 NPat [46]
BMacgp22 BMac [46]
ORF2 PI12L [47]
K2/13 Dep Kpv74 KpV74 [38,48]
ORF58 nVLC6 [49]
Bldep Bl [50]
K3 ORF58 nVLC6 [49]
KP32gp37 KP32 [51]
gp32 GH-K3 [52]
K5 K5-2 ORF38 K5-2 [53]
K5-4 ORF38 K5-4 [53]
depl1011 P1011 [54]
K7 K7dep vB_KpnM-20 [55]
K8 K5-4 ORF37 K5-4 [53]
K11 S1-1 DK64-1 [37]
K19 Dpo4l SH-KP156570 [56]
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Capsular serotype Depolymerase Bacteriophage Reference
K20 K20dep vB_KpnM-20 [55]
Kl-dep Klyazma [57]
K21 S1-3 OK64-1 [37]
KP32gp38 KP32 [51,58]
K5-RBP2 K5 [59]
K22/37 ORF49 nVLC5 [49]
ORF51 TVLC6 [49]
K23 Dep622 vB_KpnP_DIv622 [60]
DepS8 KpS8 [60]
K25 S2-2 DK 64-1 [37]
K27 K27dep vB_KpnM-20 [55]
K30/K69 S2-6 DK 64-1 [37]
K5-2 ORF37 K5-2 [53]
K35 S2-3 DK 64-1 [37]
K47 Dep42 SH-KP152226 [61]
Dpo43 IME205 [62]
Dpo42 IME205 [62]
P560dep P560 [63]
K51 GBHO019_279 GBHO019 [39]
K54 RaK2gp531 RaK2 [34]
K56 K56dep KN3-1 [64]
K57 Dep_kpv79 KpV79 [65]
Dep kpv767 KpV767 [65]
Dep 7ZX1 vB_KpnP ZX1 [66]
K62 K62-Dpo30 SH-KP2492 [67]
K63 depoKP36 KP36 [68]
KP34gp57 KP34 [69]
Ko4 S2-5 (K64dep) DK 64-1 [37,70]
P510dep P510 [71]
K64-ORF41 SH-KP152410 [72-73]
Dep37 vB_KpnP IME1309 [74]
KN1 KNldep KN1-1 [64]
Dp42 IME321 [75]
KN2 ORF96 0507-KN2-1 [76]
KN3 KN3dep KN3-1 [64]
KN4 S1-2 DK64-1 [37]
KN4dep KN4-1 [64]
KN5 S2-1 DK64-1 [37]
KNS Dep108.1 KPPK108.1 [77]
Depl108.2 KPPK108.2 [77]

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



56 (DGX7ES ik

Microbiol. China

1.2 fREEERANS

fiff 2R T A 0 TR (R 12 e 200 R O P LA 1) 3o
PR RS AR, R AR 4 R TR0,
TG, U AR R T M O TR0 N A i 3 T
HIRIR 2R (A0 CPS 28), AN ML B
Rfi, AT 28 B e A v A D B B, I B
W R AR A Y 5 WIS, I T 41K 35 A R 20 Pt e 1
520 L A IR G2 R (N L R EIA 2
1K IE 2O X 2 O BLRZPNEES TG,
AR A I 5 7 B PN % 2K A i T TR AN RE 1 Y
JRSRAETE B3 0 5 I PR Ak Sk 3 1) A% 1R 40 i 3 ok
AR TE A TS AN P R IR 8 it A TS
TG, A S AR - I e A s
ST BIEA AN, B 5EHRAR(E 1A-1E).
Wk AT AR 20 R SR I, T R AN T Y A T R G
U 21 e 2R T P 9 B

AN [ I B A T S B A [ i SR, H i 25
[F]— 75 B CPS 2 1A it 2 Fh fiff 5 WL 057
PEMISZEL CPS [, Heabh, PSR ]
Y B 22 Bl A [ o S 0 SR, 0 f A TR g
CPSP7 MRIEME MK A AR, i R 3225
Shy K A R SR AR - I AR i S K R S, R
FAK 3 —F- D00 Bk v A - S, AT 43 f 2
PRI A1 3 T S 2 R ks 2 0 O BrsilgE, B
VA I A L 4 O TR R G . ARKBETT I . SRR B
Wi ATRNERE . MR RS e
TSR B-T4 BRAILH , 5 1) 1) 0 B0 5 RIS R C4
Z ] OB R A 1,408 8, [R] B e R i
PETETR 1Y) C4 F1 C5 Z [R5 A NUEE , F 2 hH 2L i
A ANEERE, B A C & P 2 i 3 ST
75 W O TR A VA T TR SR T S M T 2 1
SE0SA e Al WD R R R TR e,
T 1 = IR H A AR L e e S 22
[vi] B} B A HLBR AN H )
1.3 MREESSE

AN IR R BB L A AE 22 5740, IR AT 4%
HAFAEIE 3 A 45 F B A RN A P 2 e R
I A R R R A 1 — 4, R E A

TEVER IR e 22 . Rl i i b (/B AE 303
(B 1A); 1B 48 R 22/ ) 0 & U 7E 9 Y 32 AR 25
4 #  (receptor binding protein, RBP)ZE #4 o1
LR A, A0S W A X 20 P 2 T 22 W 1 L0
S REAR, R S e e AT g S K]
SUE R RS E AN & AT, H£2
AL P[] — 7 Bl S A o T A A g 2R il D)
TEWE RS, FE R e 2 R R =
JLA7b 5 O g e 35 R 3 7 1 W R AR 2 ) R 1 5
PRI B0, Shky 8 R R ) 2 AT
KB, (BT LS RLA R, R R Y
REIE 1L B NEY WOt 5| Ak Z M, T FENE &
BiE Ji] 6] S22 30 TR (9 35 BH 2 200 AN [ fo 2R i
I8 B 2 B /N FE 28 5 A7 i 22
S AUREHRTIIME LB, TERESE 18-20 h
J&i . 424 K2 # CR-hvKp FOTEER vo i 1 (4R
(Drexlerviridae) . Webervirus J& % & & Kpphl #]
TELEAR 57 mm PIRERBE, HAER G258
FEZ) 1.5 mm; Ttz 4L AH R 16 £ 09 B 5260 R
I 1A VL (Autographiviridae) . Drulisvirus J& W
A Kpph9 JE UM BEREE B2 A 3-5 mm, St
FTEEL 1 mm!®],
1.4 RREEWFEE

TERT R 55 1A FC T CPS =y 4 AR S5 1) 1 3 1
JITR, Wi BT A fof 208 il 30 1ok 3 L 5 PR A R (B U 12
A7 GEA8) 5 AKF- FE DR 56 7% (5 W b 45 /) Sl F 4
2 PSR mE SEEHEARY S AKOF S R R RS 2 AR Y
FE )&, R RO TRE, LBl
i EVE ), dy s T LR e 2 b
TIE o A TR il 98 i 7 A G A Ik P 1A% %) i 288 il i 7
I G . WL . B R AEY D)
At bR 2), (B2 S B2,
AR ZER b, Z UL = RIRIE A7 HE
MRS N bnZS . B-18IE .0 450
W C smaity (B 1B JBAERR 7)o R4 h
RE b, N SmZSt A 20, 7508 6 R iR
RE 2 I TR AR FE Al 55 SR AR A ) 5 B O A
WAL T IRYAS AL S AR, TR IR 4,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



PR S| i 98 e TR A TR T M T A R R i O B et 57

Depolymerases A Random diffusion

\\ K2 pNA

/ N-terminal

; domain Seneid
! :
/ p-helical Tail tube
| |Inserted >~ domain
;’ domain [ % Tail fibre
| 5 . Baseplate %
| ] % Tail spike
/
B Capsular degradation |
(Specific)
C-terminal
E Invasion

domairj

Quter membrane

completion

Periplasm

O  Extracellular

Cytoplasm Inner membrane

B 1 BREARRBELUNERCEDBERBEIAETER A HEWHHO Y, WEEAT §EE
BEALY O i 218 £ R MBS AT R e o WA RIS . e 2z . R oI R R A5 5 ) i A AT R T
FEEEVUNSZ I . Be W T VA ik 2R TR o 5 e 200 T8 30 T 114 12 /I 22 W S RO e ) 2% — S ) BB e, F sl e
R, DN TR 22 F R 0], HESH N anZs el -1 5E rh.O a5 i A K C o 45 4 Seli 41
B, EBA R R R S A OKAL G WA AR U AZS M. C-E: MERIR S REZ IR BIR, BER
Y A2 s FAE SE AR . R H Adobe Illustrator 2024 (28.0) #1741l

Figure 1 Schematic Diagram of bacteriophage depolymerase structure and depolymerase-mediated phage
infection mechanism. A: Current research indicates that phages typically reach host surfaces through random
diffusion before initiating infection. Phages recognize and bind to bacterial surface receptors via structures
including the neck, tail fibres, tail spikes, and baseplate. B: Phage depolymerases degrade bacterial capsular
polysaccharides to penetrate the primary physical barrier of infection, triggering phage invasion. For instance,
depolymerases located on tail fibres are primarily composed of an N-terminal domain, a B-helical central
domain, and a C-terminal domain. Some also harbor a carbohydrate-binding module (CBM) or insertion

domain. C—E: Following binding to secondary receptors, phages inject their nucleic acid into the host cell,
thereby completing the invasion. The figure was illustrated by Adobe Illustrator 2024 (28.0).
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*x2 PR EAKEEE SRR SRR

Table 2  Structural analysis of K. pneumoniae bacteriophage depolymerases

SRR ARG SER IR K, PEARAL 1 SR SR 1 272 3CHk
MR Depolymerase Domain Catalytic site Domain property Reference
Capsular composition
serotype
K2 DpK2 N S Aa RLTAASR AT B-IRAESS I A C SmZi il - = WlA &= [43]
B-IRHELSFA IR | TR AR PR SRR AR IR S CPS WItREs &
C Ui4hth IR D543/E545/D546 12U AL =HEIAF  B-sandwich fold of C-terminal
N-terminal domain, D399-E423 5 D619-E620 #%.0>f{fk5% domain mediates initial CPS
B-helix domain, FEX} binding

C-terminal domain  Situated at B-helix interfaces.
Acidic residues constitute:
Core catalytic triad: D543/E545/D546,
Core catalytic residue pairs: D399-E423
and D619-E620
Depo32 N It . SR AL TAHSREA RS p-ARAEAs ;s  / [42]
e GEEHRAS R A OB AT AR PR S LR
B-UETELE I . 3% DS46/E545/E423 A% UL 1k
TEABHESSAI . Bk 1A D497 7EfEfbad AR k4l B 1
KA EWEE-G A Situated at B-helix interfaces.
(CBM)., C ¥mitis Acidic residues constitute:
N-terminal domain, Core catalytic triad: D546/E545/E423,
Neck helix & linker Auxiliary catalytic residue: D497
domain, B-helix
domain, Linker
helix domain, CBM,
C-terminal domain
K21 KP32gp38 N Skl B-120E i TAHAB A LI B-1Re 4 #del;  KP32gp38 i N i 29 M5k [58]
SEMIE . CBM.,  afF G LA AR IR S IR TR KA i PRI, LGNSR G R

C Mt sk D241-E170 B U LA REXT Al J1454 KP32gp37, SR K3
N-terminal domain, E239-D229 #HhfiE bk FEXT 5 K21 Bl R s B A R B AR
B-helix domain, D167 HA G5k Ak B ) 5 S DY AR SRR CBM
CBM, Situated at B-helix interfaces. 14 CPS £ fEfE AL AL Sk i {2
C-terminal domain  Acidic residues constitute: Wil C it H RIS RR:
Core catalytic residue pair: D241-E170, $r&451, ek CPS 454
Auxiliary catalytic residue pair: KP32gp38 utilizes a 29-residue
E239-D229, flexible region at its N-terminal
Weak catalytic residue: D167 domain to bind KP32gp37 with

nanomolar affinity, enabling
cooperative targeting of

K. pneumoniae capsular types
K3 and K21.

The aromatic residues of CBM
anchor CPS at the catalytic site,
facilitating catalysis.

H-type lectin-like fold of
C-terminal domain enhances
CPS binding

(#5450
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(B4 2)
I R SERIS A A AL SRR ZH5 IR
R Depolymerase Domain Catalytic site Domain property Reference

Capsular composition

serotype

K63  KP34gp57

N S5 AE I B-1E AT A B-RELS F RN B-HAR A 55 4E {1 PR (extended loop, EL)LL [69]

ZERI . ARALER ASIEFRTR SR A% AL BRI A C s e

B C A B

PRI E LR TR IE E66 F1 E330 Ly RISMLTF CBM, FIH w5 BT

N-terminal domain, #EfLFRIL; {7 Fifi Al D151 5B & A EGMRRE

B-helix domain, CPS 454
Insertion domain,

C-terminal domain f-barrel insertion domains.
Acidic residues constitute:
Core catalytic residues: E66/E330,
Auxiliary catalytic residue (associated
with CPS binding): D151 (located in
insertion domain)

N S R B-UR e (37 T A B-UR eSS H A B-AR AR & BL ARRSE AL, EL adiid [73)

K64 K64-ORF1

Extended loop (EL) stabilizes

Formed within monomer by f-helix and insertion domain.

C-terminal domain exhibits a
CBM-like conformation,
demonstrating marked
resistance to proteolytic
degradation

L ARAGEH ABOLFRIR S DA% HIEHATR W R AR R A S R S

B C At B

B-helix domain,
Insertion domain,

B E LR IR 3L YS528/H574/R628 #4  EL shapes substrate-binding
N-terminal domain, mAZ.OVEAL =K

Formed within monomer by B-helix and

groove, modulating specificity

B-barrel insertion domains.

C-terminal domain  Acidic residues constitute:
Core catalytic triad: Y528/H574/R628

WA GOS0 A A 5 A 1 A 2R A
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2.1 AR

WYL X E L L PR AR, B e
T HURYIATT B ST S v 1 A G 1
F4) five 8 T T A A A O BB ) 2 2 B 43 EPSEYTY. W
2011 TR i B il Dep42 %t K47 i 48 v B 111 [
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Table 3 The efficacy of K. pneumoniae bacteriophage depolymerases in animal infection models
SR ARG S IR AR/ ] TR ERE S 272 3CHk
VSt Depolymerase Animal infection Administration regimen Result Reference
Capsular model/Bacterial load
serotype
K1 K1-ORF34  fiftff/NG/3.3%10° CFU; (1) AESF K1-ORF34, JE&Y¢ 30 min J&7, #K 30 d 7RG 2R [35]
B B/ TR K1-ORF34 (25 pg): (2) fHE/I; (1) 12.5%;
1.6x103 CFU (3) HIEBRFE/INER (2) 100%;
Healthy mice/ (1) No injection of K1-ORF34. A single (3) 100%
?"3X 10° CF U§ intraperitoneal (i.p.) injection of K1-ORF34 30-day survival:
1mmunodeﬁc31ent (25 pg) was administered 30 min post-infection (1) 12.5%;
mice/1.6x10° CFU to: (2) healthy mice; and (3) immunodeficient  (2) 100%;
mice (3) 100%
Depol6 /IN B ML AR Y/ (1) RS Depol6, Y 1 hJ5, HUUER 7 dfFI5R: [40]
3x10° CFU ST Depol6: (2) 10 pug; (3)25 ug (1) 05 (2) 80%;
Murine bactseremla (1) No injection of Depol6. A single i.p. (3) 100%
model/3x10° CFU injection of Depo16 was administered 1 h 7-day survival:
post-infection at the following doses: (1) 0; (2) 80%;
(2) 10 pg; (3) 25 g (3) 100%
K2 Depo32 ANEE PN A AR/ (1) AVESS Depo32. (2) #ZE3d BAHT  7dAFHEHR: [42]
10 CFU  Depo32 (20 pg). Y5 FUCEL N LT Depo32 (1) 05 (2) 100%;
Murine acute pneumonia 00 ). (3) 1h; (4)2h; (5) 12h, BYR (3) 100%; (4)
model/10” CFU
BAYR BN 45T Depo32 (20 pg):(6) 1 h;(7) 2 hy 40%; (5) 20%;
(8)12h (6) 40%;
(1) No injection of Depo32. (2) Intranasal 7)20%: (8) 20%
administration of Depo32 (20 pg) once daily g 31 * ( )1. ’
for 3 consecutive days before infection. ]' ?)y s;lr\;lva )
Post-infection single intranasal administration (1 0)0 o .( ; 2‘ 0%:
of Depo32 (200 pg): (3) 1 h; (4) 2 h; (5) 12 h. 2/8;) (“ )6 .
Post-infection single intranasal administration (;) g 2/‘(’)’0/( ) 40%;
of Depo32 (20 pg): (6) 1 h; (7)2h; (8) 12h  (778)20%
Dep1979 PR/ NBURIRRE BRI/ (1) ANTEST Depl979. fHHE/NEUBRILEERE 7 d f7E15 R [44]
BRI i i e A T 10°CFU J& 1 h, SUREHIKES Depl979: (1) 05 (2) 100%;
Sepsis model in healthy/  (2) 1 mg/kg; (3) 0.1 mg/kg; (4) 0.01 mg/kg; (3) 100%;
immunodeficient mice (5) 0.001 mg/kg, fERE/PFUEYE 1h 5, BAK (4) 60%; (5)0;
kS Dep1979 (0.1 mg/kg), EYLHEE  (6) 100%;
A: (6) 107CFU; (7) 10°CFU; (8) 10° CFU, (7) 100%;
HeRE BB/ NG 1 h 5, BRERIKIEST  (8) 100%;
Depl1979 (0.1 mg/kg), BYLEEH A . (9)0; (10) 0;
(9) 107 CFU; (10) 106CFU; (11) 105CFU;  (11) 05 (12) 30%;
(12) 10*CFU; (13) 10°CFU (13) 60%
(1) No injection of Dep1979. A single dose of  7-day survival:
Dep1979 was administered via tail vein injection (1) 0;
to healthy mice 1 h after infection with a ) o).
bacterial load of 10° CFU, at the following doses: (2-3) 100%;
(2) 1 mg/kg; (3) 0.1 mg/kg; (4) 0.01 mg/kg; (4) 60%; (5) 0;
(5) 0.001 mg/kg. A single dose of Dep1979 (6-8) 100%;
(0.1 mg/kg) was administered via tail vein (9-11) 0;
injection to healthy mice 1 h after infection, ’
ction ¢ : (12) 30%;
the infection dose varied among groups as 13) 60%
follows: (6) 107 CEU: (7) 106 CFU; (13) 60%
(8) 10° CFU. A single dose of Dep1979
GZ3
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JEMFI ARG SRR B B WM IT R ERE S 27 3CHk
T Depolymerase Animal infection Administration regimen Result Reference
Capsular model/Bacterial load
serotype
(0.1 mg/kg) was administered via tail vein
injection to immunodeficient mice 1 h after
infection, the infection dose varied among
groups as follows: (9) 107 CFU; (10) 10° CFU;
(11) 10° CFU; (12) 10* CFU; (13) 10° CFU
Dep_Kpv74  /NROKERFRAZURYAE (1) ATESS Dep_Kpv74, G 30 min J5, 14 d /A5 [48]
%1/104 CFU YRR EEST Dep Kpv74: (2) 10 pg; (1) 05 (2) 80%;
Murine thigh soft tissue  (3) 20 pg; (4) 40 pg. %4k 5 d JEE T SF(40 pg): (3) 80%;
infection model/10* CFU  (5) /B4t 3 hJ5; (6) Y24 h )5 4) 90%; (5)
(1) No injection of Dep Kpv74. A single i.p. 60%; (6) 60%
injection of Dep_Kpv74 was administered 14-day survival:
30 min post-infection at the following doses: (1) 0; (2-3) 80%;
(2) 10 pg; (3) 20 pg; (4) 40 pg. A 5-day (4) 90%;
consecutive i.p. injection regimen (40 pg/d) (5-6) 60%
was initiated: (5) 3 h post-infection; (6) 24 h
post-infection
K3 KP32gp37 KIS/ (1) NS KP32gp37, (2) JRYLHT KP32gp37 gt 24 h J5, (2) [51]
107 CFU (200 pg/mL)FIFE 2 h 40 . (3) FEFANFR F3)2h R TEE
Galleria mellonella [l 5 KP32gp37 (200 pg/mL) TG T H
infection model/10” CFU (1) No injection of KP32gp37. (2) Bacterial 5 13%
pre-incubation with KP32gp37 (200 pg/mL) At24h
for 2 h. (3) Co-injection with KP32gp37 post-infection,
(200 pg/mL) survival rates in
groups (2) and (3)
were at least 13%
higher than in
group (1)
K5 dep1011 /NERAR /108 CFU YL KS BIRMR BI6/KP181 J5 2 h: (1) A 3 d 7. [54]
Murine model/108 CFU 5t depl011; (2) BAURIEHETEST(50 pg) (1)0; (2) 100%
At 2 h post-infection with the K5-type strain 3-day survival:
B16/KP181: (1) No injection of dep1011; (1) 0; (2) 100%
(2) A single i.p. injection of dep1011 (50 ng)
K19 Dpo4l R YA R/ (1) ATEST Dpodl. U5 U Dpodl 5 d A& (1) 05 [56]
5x10* CFU (2 pg): (2) 5min; (3) 30 min (2) 70%; (3) 50%
G. mellonella infection (1) No injection of Dpo41. A single i.p. 5-day survival:
model/5x10* CFU injection of Dpo41 (2 pg) was administered (1) 0; (2) 70%;
post-infection at: (2) 5 min; (3) 30 min (3) 50%
K20  K20dep /N AR AR (1) ARESH K20dep, BRYL=E 1 K20 # A13 30 d fAIE 3R [55]

Murine model

WE(3x10° CFU)J5 , FARIEEESS K20dep (1) 05 (2) 100%;
(35ug): (2) 1h; (3) 8 ho BULMRTTEIMINZY (3) 100%:;

K20 # KP440 F#E(3x107 CFU)J&, HRIRKIEHE (4) 100%; (5)0
ST K20dep 35 pg): (4) 1h; (5)8h 30-day survival:

(1) No injection of K20dep. Following infection (1) 0;

with the hypervirulent K20-type strain A13 (2-4) 100%; (5) 0

(F5%0)
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5% 3)
JERIm SR Bl R R T EESPES g E PN
ER Depolymerase Animal infection Administration regimen Result Reference

Capsular model/Bacterial load)
serotype
(3x103 CFU), a single i.p. injection of K20dep
(35 pg) was administered post-infection at:
(2) 1 h; (3) 8 h. Following infection with the
carbapenem-resistant K20-type strain KP440
(3x107 CFU), a single i.p. injection of K20dep
(35 pg) was administered post-infection at:
4 1h;(5)8h
K21 KP32gp38  KUHHERYLEIR/ (1) RS KP32gp38. JHYLHT KP32gp38 (& 3 d 1HiEE (1) 0; [51]
107 CFU W 200 pg/mL)HMFE 2 h 415 : (2) K21 & (2) KT 50%;
G. mellonellainfection Bk 358; (3) K21 BB KK 968; (4) K21 BIE (3) KT 70%;
model/107 CFU Pk 45, RPN IRIT R 5T KP32gp38 (&¥k (4) 05 (5) KT
J& 200 pg/mL): (5) K21 BURE#R 358; (6) K21 50%; (6) KT
I kR 968; (7) K21 BIRkE 45 70%; (7)0
(1) No injection of KP32gp38. Bacterial 3-day survival:
pre-incubation with KP32gp38 (final (1) 0; (2) >50%;
concentration 200 pg/mL) for 2 h prior to (3) >70%; (4) 0;
infection was performed for the following (5) >50%;
strains: (2) K21 type strain 358; (3) K21 type  (6) >70%; (7) 0
strain 968; (4) K21 type strain 45. Co-injection
of KP32gp38 (final concentration 200 pg/mL)
with bacterial inoculation was performed for
the following strains: (5) K21 type strain 358;
(6) K21 type strain 968; (7) K21 type strain 45
K23 Dep622 TR SRR YA T JEYL 3x105 CFU: (1) ATES Dep622/DepS8; 5 d 171E % [60]
DepS8 G. mellonellainfection AP [RIBS (2 pg): (2) Dep622; (3) DepS8. (1) 30%:;
model J&YL 3x10° CFU: (4) NS Dep622/DepS8; (2) 70%-90%:;
BEFPIEIHE (2 pg): (5) Dep622; (6) DepS8 (3) 70%-90%;
With an inoculum size of 3x10° CFU, 4) 03
(1) No injection of Dep622/DepS8; Co-injection (5) 70%—90%;
(2 ng) with bacterial inoculation: (2) Dep622;  (6) 70%—90%
(3) DepS8. With an inoculum size of S5-day survival:
3x10° CFU: (4) No injection of Dep622/DepS8; (1) 30%; (2-3)
Co-injection (2 pg) with bacterial inoculation: ~ 70%-90%; (4) 0;
(5) Dep622; (6) DepS8 (5-6) 70%—-90%
K47 P560dep /1N B L AE A 7/ (1) ANES P560dep. HLUNEHEFE ST P560dep 7 d FAHZE: (1) [63]
2.5x107 CFU (50 pg): (2) JEYET 1 h; 3) B 2h )G 10%; (2) 100%;
Murine bacteremia (1) No injection of P560dep. A single i.p. (3) 90%
model/2.5x107 CFU injection of P560dep (50 pg) was administered: 7-day survival:
(2) 1 h before infection; (3) 2 h after infection (1) 10%; (2)
100%; (3) 90%
K57 Dep_kpv79  /NERUMMAE FICHREKA KM : A. /B K57 FEE#E 550 J5 30 min: 15 d fA0&%: (1)
Dep_kpv767  ZUSGARIY/2x108CFU (1) A SRBIETEST(S0 pe): 10%; (2) 90%; (3)

Murine models of
sepsis/thigh soft tissue
infection/2x10® CFU

(2) Dep_kpv79; (3) Dep_kpv767. B. &Y K57 80%; (4) 40%; (5)
IR 156 (2 /1%859))5 30 min: (4) RS 100%: (6) 90%;
BRI ST (50 pg): (5) Dep kpv79; (7) 20%;

(5%
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YN R DR R AR g 5%k
JE T Depolymerase Animal infection Administration regimen Result Reference
Capsular model/Bacterial load
serotype
(6) Dep_kpv767. KIBER A LURYL(KST FIEER (8) 90%; (9) 80% [65]
550): (7) AVES; FRUIEETSH(50 pg): 15-day survival:
(8) Dep_kpv79; (9) Dep_kpv767 (1) 10%; (2) 90%;
Sepsis model: A. Infection with K57 550 for (3) 80%; (4) 40%,;
30 min: (1) No injection. A single i.p. injection (5) 100%; (6)
(50 pg): (2) Dep_kpv79; (3) Dep_kpv767. 90%; (7) 20%;
B. Infection with K57 type strain 156 (with (8) 90%; (9) 80%
lower virulence) for 30 min: (4) No injection.
A single i.p. injection (50 ug): (5) Dep_kpv79;
(6) Dep_kpv767. Thigh soft tissue infection
(K57 type strain 550): (7) No injection.
A single i.p. injection (50 ug): (8) Dep_kpv79;
(9) Dep_kpv767
Dep ZX1  /NEURIIMLAERE Y/ (1) AEST Dep_ZX 1. FURIEIETEST Dep_ZX1 7 d A7 [66]
107 CFU (50 pg): (2) JEYLHT 1h; (3) B 1h )5 (1) 0; (2) 100%:;
Murine bacteremia (1) No injection of Dep_ZX1. A single i.p. (3) 100%
model/107 CFU injection of Dep_ZX1 (50 pg) was administered: 7-day survival:
(2) 1 h before infection; (3) 1 h after infection (1) 0; (2-3) 100%
K63 depoKP36 IR ERYUAEI/ (1) ANHEST depoKP36, (2) EEULHT depoKP36 3 d 7713 : (1) 0; [68]
10’ CFU (LR TE 280 pg/mL)FMFE 2 ho(3) YL 5 min (2) 43%; (3) 20%
G. mellonellainfection &, FAYKIEH(280 ug/mL) 3-day survival:
model/10” CFU (1) No injection of depoKP36. (2) Pre-infection (1) 0; (2) 43%;
incubation with depoKP36 (final concentration (3) 20%
280 pg/mL) for 2 h. (3) Single injection
(280 pg/mL) administered 5 min post-infection
K64 S2-5(K64dep) HfEfA/ N MAERE (1) A4S Keddep, (2) B 1h)s, BAKIE () 2d E1EFE  [70]
%1/6x10° CFU J 5T Koddep (18.75/37.5/150 pg). (3) 1B 25%, (2)30d 77
Bacteremia model in 8ha, HRIEIEES Keddep (18.75/37.5/ iR 100%.,
immunodeficient 150 pg)e (4) B 24 h )5, KBTS (3) 0.
mice/6x10% CFU K64dep (18.75/37.5/150 pg) (4) T
(1) No injection of K64dep. (2) A single i.p. (1) 2-day
injection of K64dep (18.75/37.5/150 ng) at 1 h  survival: 25%;
post-infection. (3) Single i.p. injection of (2) 30-day
Ko64dep (18.75/37.5/150 pg) at 8 h post-infection. survival: 100% in
(4) Single i.p. injection of K64dep all treated groups;
(18.75/37.5/150 pg) at 24 h post-infection (3—4) No effect
Dep37 T LA TR/ (1) AR{ES Dep37. JBYLF R ITEST Dep37 5 d FFHEHH (1) 0; [74]
1.5x10* CFU/mL (10pL): (2)Smin; (3)2h (2) 73%; (3) 53%
G. mellondllainfection (1) No injection of Dep37. A single injection of 5-day survival:
model/1.5x10* CFU Dep37 (10 pL) was administered post-infection (1) 0; (2) 73%;
at: (2) Smin; 3)2h 3)53%
KNI Dp42 ZIN B ML AR TR/ (1) ST Dp42. HRIEIE T Dpa2 4d fEE % [75]
2x107 CFU (50 ng): (2) JRYLET 6 h; (3) YL 30 min J§ (1) 0; (2) 100%:;
Murine bacteremia (1) No injection of Dp42. A single i.p. injection (3) 100%
model/2x107 CFU of Dp42 (50 pg) was administered: (2) 6 h 4-day survival:

before infection; (3) 30 mins after infection

(1) 0; (2-3) 100%
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