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TE O IF & v A 2 Bl A S — FioR B BT N B F O TR B R AE R B R R IR RBEA
73 AR B DT FE VD T T T WE TR R T139 RO B  JF 03I A kg o B0 8 0 1T T A S Tl . ot e B 8
IV W B AR T139 LB ZH HEAT AT, R IIZBEH 41 4 K 38 854 bp, 1 GC &K 49.10% . AU & (RNA JEH
AR 43 BT 2 B T 4R T139 J& F T7 W 44 )m  JL B 1 43 4~ ORFs, A 23 MR T EMIGE. £ 575 Xt
FARSF S5 A A BT F BT Lo f 40 BE K 4 10 2 11 (LysT40) 435 126 4> FEBR 5% 25 . B A 19 JIK 45 <7 45 # 3, g
I A8 A W TR R 2 A B . LysT40 TS5 M P AFAE KR A IR IE 5 40 (70.63 %) L (A3 R B S (R I s M R . %
orf 40 FAT FIRFIL 4tk . 433 SDS-PAGE Hil Western blot 23287, 7E 10~15 ku 43458 8 — H 45 & (1 &7, 4l
R E A BRI 280 pg/mL. LysT40 7E 30 min PIXT 0550 EDTA Fi Ak 3 04 45 FE V0 1] 0 B A 4 i 24
i 3% 1k W OGAE ODgoo M L T XS BRZH 43 5 F % 0.18 1 0.31.
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2R R R E s LYK, S W AT DL ok R R TR Bl
1, DACAE HoAm 0 BRSO RCRD T BIRG T
S figp T 0 A8 1 BTV BT, AT DA v B B SR G A iR AT
OB A o I Y S 22 BH M TR 10 I R A S A
ity 4% 78 53 B9 , {HL e % 8 =2 9] P T ) e T K 2L i
fit (%) 7 TS AL T A0 R By B . 3 T 22 B T A
IO BE P R B 5 A o FC A JE B 1 2 fik it A A1 8 A B
B2 SR, AP IR 33 77 Couter membrane
permeabilizers, OMPs) Fl I B 4 24 it il ] LA — A2
FH T 5522 B B B M B L K AT T N T
W TR A Y X — P T D
G I IR ke T Wik T R 28 e T 190 3 280 A= W 4 o 5] DA X
PLE RN .

AR FE XS 92 50 % 1 03 B A B ARG 1k S P T
IV WE T A T1395 K 4 fig i LysT40 47 4E Y
5O TR RIS M B, B TE R TR R R T
A 2R i il 3K — B BT TR T T 00 1) T ) 7 4 8 A
Y ELA

1 HRETE®

11 B %

Wi B A T139 iy 52 96 2 A 0 LA U FE Vb 1]
(Salmonella Typhimurium) ATCC 13311 N 15 &
TR DA T KR i v 03 B R ORAF L Sl 1 bR A R R
KB (Podoviridae) Y 5% F€ 0 17 T 05 T 445
12 U5 H

5417R /AL &5 28 %R 8 O ML, 12 [ Eppendorf
2 BSO-130011A2 JEH6  JRi  WT IR N 22 g =5
SEARABRA R s HNY-2102C 43R 4% 3% 15 9240, 1%
DUEi A AL i B 45 A PR 5341 2 W) s M200 PRO il b
AL, Hii + Tecan 23 &) ; Optima L-90K # B .0 L,
Z [E Beckman Coulter 24 &) ; Odyssey Fc tb2% &
WEZ % .= EH LI-COR; POWER/PAC300 /N
FIHL VK & 4t . Universal Hood I % & 9 4 LR X
2 Bio-Rad A H],

Bl 4 P DD i . T4 DNA 3% $2 i . PCR 7= 4 [n]
YA £ .15 kb DNA Marker, TaKaRa 2 ] 5 Jii $i
pET28b #l E. coli BL21(DE) &2 &40 Mg, 3£ H
Addgene 2 #]; DNase | . RNase A. HisPur Ni-
NTA Resin & H4lifk .6x-His Tag Monoclonal An-
tibody. Super Signal West Pico. Goat anti-Mouse
IgG Cross-Adsorbed Secondary Antibody, 3
Thermofisher 28 Al ; BCA & H & & 7 & .10 ku

ABUEAE BRI AR 30 U IN IR It . TMEMD, I~
M Bio-Foxx; M1 F it & & [ i br fE . DAB & &
W Western PR, 38 7 KRAEY) ; BmT4E, ) M i FH
A=A BR S | BTl AR A L Ll AT BB AA, b
SR AR AE W B R A IR F] s QIAquick Gel Ex-
traction Kit, 3& H QI 2 #]; AxyPrep™ Plasmid
Miniprep Kit 250-prep, & B4 ¥ 5 ARG R A A
il B AR - 42 9018, 2 [ JE T4 A

FRYFMERR 1A T139 FE PR 4L i B4 5L, T 1 R iiEs |
Wy ¥ orf 40 3 F F, 519 )7 51 W T F.
CCGCTCGAGCCATGGGCTACAACCACGGT 5 R:
CATG CCATGG CTCGAGTTGCTGCATCTCTT (T 4 £&
U Xhol 1 Neol BEYIN 25D . i Bl T4
Py TR AR R 55 A BRA B4 A
1.3 MEFEE T139 BiriE &

ZRRSCHR[23 ] rp X I A 0K 4 By 3 L AT b
W 2 LB 35 5% JE v 35 95 05001 06 i 32 TR0 A T
T T139 %W, 37 C 4R IR IR Kr 77 2 15 95 W i ¥ 1k
A EER . MAED .37 TR F . A DNase
I FIl RNase A JE1b15 £ H ) DNA F1 RNA, [0 %
WA NaCLCZ W E ) 1 mol/L), vKi 1 h
Jo B0 A RIS . 7E BV A& PEG 8000
U VE W TR AR UL, - 4 CUKAR 1 R TTTE . AR ES O
[ AT T o 4 W o A L 25 v B DT IE R T TE %
PR e AR S0 A B TR A B P i PEG RN A g
RS 0+ 43 B AT ML A S5 7R Tl i 55 Ik T R S
(36 KA 4 CIRAE
14 MEEE T139 ERARWS N F

A DNase | (1 U/mlD) fll RNase A(10 pg/mL)
Ao BN TR B ARG B B ME B R T139. LA Ak 4
Bk, RAWTFE 37 CTHEE 40 min, &5 i F
95 °C i i 2L 1% . FEE H 10 min, JHWEE K DNA 43
2R 7 & (NORGRN BIOTEK CORP, Thorold,
ON, Canada) ¥ BRI 45 1k W B 48 T139 A9 % H 4
DNA, % MUt ] B ER AL H A S Hind [ 0
EcoRVIREA .37 ‘CAKW 4 h, B 52K FH B8 B8 5E e
FL YK o BTGV S . W BRI T139 i 3 X 41 i 4
FL N 54 3% (whole genome shotgun, WGS) 3 %
A1 Illumina Hiseq DNA ] ¥ ¢ & (Illumina, San
Diego, CA, USA) # 47 W /5. i H 3K 4 SPAdes
3. 14.0%F G 4% 1Y 77 5 HE AT 5B 4 %< L 5 3] T139 1 58
BIELA A5 .
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f#i | GeneMark$S Chttp://topaz. gatech. edu/
GeneMark/) . ORF finder Chttps://indra. mullins.
microbiol. washington. edu/sms2/orf _find. html)
RAST (https://rast.nmpdr. org/rast.cgi) X} fr & FF
JCIE 332 HE 22 (Open reading frames, ORFs) #f 47 i
W, i1 BLASTp 5 8 B 8Os 122 38 47 1 8 f 2l
et . A% tRNA 193 K tRNAScan-SE (ht-
tp://lowelab.ucsc. edu/tRNAscan-SE/) ¥ 47 i % .
B PR 40 PRS2 FH R BRIG(0.95) A2 ity . 400 119 5
WAl T R /1 - S S e B S e e O
(VFDB, http://www. mgc. ac. cn/VFs/) #l 4 & $i
H: B B0 2 (CARD, https://card. memaster.
ca/analyze/rgi) BF47 0 16 .

MR # ICTV (The International Committee on
Taxonomy of Viruses) B9 8 77 25 1 NCBI %4 &
B BLASTn(https://blast.ncbi.nlm.nih.gov/Blast.
cg)  PEFF MBI BE B I W B . T MEGA 7 &
1 VAR i il R IV 56 1) 2 11 )7 910 R SR A R R 8
B M (Tree method: Neighbor-Joining) ,

16 LysT40 £EMEBRZED

i 7E 2k 1. B ProtParam Chttps://web. ex-
pasy.org/protparam/) Wil LysT40 & %1 #) 3 1k P
JoT A 45 S5 L R AR FRUE R BRI R K R G B NC-
BI CDD H1 Pfam %4 2 B0 3 51 O ¥ 25 44 38 5 3 1
TEZE T A PredictProteinChttps://www.predictpro-
tein. org/) T M gp38 F 5 By — & 45 ¥ i
BLASTp ## % 4E 70 43 ¥4} /£ (non-redundant data-
base.nr database) , & ] 5 LysT40 A BLA & 3R 7
5, [F B}, A Clustal OmegaChttps://www.ebi.ac.
uk/Tools/msa/clustalo/) fl Jalview 2.11.0 B A4 %
U T TR W TR A 2R Tl 1 41 Ok B BLASTp) 47
lL# . SRR . il NCBIT AR ST BB A1 Plam %
P X PRSP IR AT T . LysT40 J¥ 581 9 — 24544
S Jalview 2.11.0 FAF i I EL T H JPred 14
1 55 # F0 )

17 HBHER orff 0 MEEUREAREHE
O ARES

W TR AR T139 K& A 41 28 & Wy fig 3 R Tl &)
or 4042 B s T A 2 fige 1 v P9 B 0 1R, DA
AR T139 Ay B B A b 8 Mk, & it 5l W F.
CCGCTCGAGCCATGGGCTACAACCACGGT ;3  R:
CATG CCATGG CTCGAGTTGCTGCATCTCTT (&

RN 43 e XholFI Neo B U7 5O 319 H i1 5& K
orf 40, ZM TaKaRa A F B Xhol Al Ncol BRI
P N ) U8B A5 L R BRI B Xho I F1 Neo | 1]
P14 7 W) F ROk pET28b, 37 °C it 7% i V), & M
QIAquick Gel Extraction Kit #/E Ui B 45 X} B 1) 7=
Pt A7 [0 W, I 32F AT 3 M R R PR DK R . AR A
T4 DNAVEH: § Ui W] 45, 4% R B 3L [ 5 pET28b
(9 XU Y0 7 ) 3 4 A T A R R 3R pET28b-
orf 40, ¥ R ERE WAL E.coli BL21(DE3)
JERAZ A AN
1.8 FHER LysT40 IR AL

PeHS A ORI B VR A T S R R
(50 pg/ml) Y LB 53R, 37 Cil i B 72 . ML
A 25 T 0 TR TR O BRI oF B 7 R 4% 1) B T HR
A 5N EE-3-D-i AR 2 2B I (IPTG, & ik
1 mmol/L) KA IPTG J& i K 5 K% T 19 %t
W5 o3 4 A TR S5 AR AT B 3% . 16 °C i 1%
77,30 CHiFE 4 h,37 CHiFE 4 h, WEANFFRILFK
PFEYFES 12 000 r/min B0 15 min WER A, H]
200 pL (4 PBS R TR A , P B A 240 B, 8 P A )
2 s, [BIf% 2 s, B3 4 min, B0 BIEMULE. 4
BIH 10 pL BE 4T SDS-PAGE B iFE KK H 0.

BB BT VS T LB 53R 5P 37 TR,
A IPTG ZAWIE 1 mmol/L,16 Cid G 5
DR R IR AR, N A PBS 28w,
b PR G RTE] 2 s, A BE 2 s, &1 30 min), BSOS
Wtk B . SR HisPur Ni-NTA F i 3 F 2 B 4l
fEEMEN . HEAFESSEE T —20 CHRAE. I
2.5 pL # 17 SDS-PAGE #1 Western blot wm, ¥
JH BCA 3 H a2 =il & 2 i bn o i 26 T 5 R i
R R B
19 ZfEES LysT40 HMRF MR ITE

% B8 Mikoulinskaia 2P fl Lim 2505 i 5 1,
AIRINE AR E W R A FEY T ATCC 13311
T LB WARR R B rh i AR KL 4 1 100 (V/V) #%
B ¥ 25 mL BigR S IR % 45 9% 3 h & &
0.5%, V/V) B & 100 mmol/L. EDTA 4 50
mmol/L Tris-HCI(pH 8.2) EEF &, B ME% G
#iHE 20 min, R I TCH K B FOKBLO W 3 4%
VIEEE T &A 0.1% Triton X-100 £ 50 mmol/L
TrissHCI(pH 8.2) & v+, IF 4 ODyo0 A 0.8~
10K 50 pl LA il (AU BE 2 pmol /L)WM E 200
L A TR R 8 AR R AR RS % 0.1% Triton
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X-100 A9 Tris-HCI 25 wp 3 A0 24 % BEAE h X HE, S0
LI 2 ODgoo (H. IREEE 3 W, KK 3 4F
7. i H GraphPad Prism 35347 2 B 40T

2 ER55MH

21 BEE T139 EE ARV B 5

Wi R T139 Ay 5E X 21 U fl ik 181 Gn &1 1 o
. FRE L AL METE IR T139 M3 4l T 1 &
RNA V554, 2858 4 h 7Kg EE Y], WE AR T139 B4
I EcoR V B§PI, UESEME R A& T139 (9 FE K41 K
XEE DNA,

1:15 000 bp DNA marker; 2. W& T139 FEF4; 3. H AL
HindE#Y); 4. 3£ R4 % EcoRV EFYI. 1:15 000 bp DNA marker;
2. Complete genome of phage T139; 3: Nucleic acid digested by
Hindlll ; 4:Nucleic acid digested by EcoRV .

1 EEE T39O EEAMEBEYIEKE

Fig.1 Genome and restriction enzyme
electrophoresis of phage T139

WREE T139 e EFAF S5
SR Y 5 53 B & B, WE TR T139 By 3 R4 K
FESH 38 854 bp, Bl 4> A & 0 R A (24.39%0)
T(26.51%).C(26.17%).G(22.93%),C+G ¥
TR 49.10% . MEE IR T139 4 5 W 4 )7 5
BLASTn 4347 L3 B 45 3 s , W i R T139 5 4
BRSPS A R MR . B, 5T TR M
A& BP12A (K55 KM366096. 1) 4 3 [K 26 41 )
PEf e B SR G T Ry 9500 AHRIPE S 982005 53 81,
5K FFE b E A BA14(R5] 5 . EU734171. D M
IPE S, 7 S5 R 89 %0 L AHAIME R 85.46 %,

Wi R A T139 FER 44 43 4~ ORF, & K
ORF 4 3 948 bp. & 1L 150 bp . FIJK N 813
bp. ORF E KK 34 977 bp, 54K 90.02% ., &
it BLAST Fb X, 400 5 9 43 4~ ORF H A 23 4~
ORFT 8 & T AE , i B WL 3R 1 . 4% B Ih B 09 AN TA]

22

F 1 WREM TI39 B9 FF AUEAE R H oy g
Table 1 ORF and its function prediction of phage T139
TF i 5] 152 HE EriSE VA ke
ORF Gene positions Functions
1 3~644 Phage tail fibers
2 716~4 663 DNA injection channel protein C
3 4 687~6 963 DNA injection channel protein B
4 6 966~7 580 DNA injection channel protein A
5 7 583~7 999 Internal virion protein A
6 8 079~10 454 Tail tubular protein B
7 10 490~11 080 Tail tubular protein A
8 11 288~12 322 Major capsid protein
9 12 490~13 401 Capsid assembly protein
10 13 473~15 074 Head-to-tail joining protein
11 15 087~15 425 Tail assembly protein
12 15 443~15 718 Hypothetical protein
13 15 738~15 983 Hypothetical protein
14 16 151~17 065 Exonuclease
15 17 062~17 349 Hypothetical protein
16 17 346~17 555 Hypothetical protein
17 17 555~17 848 Hypothetical protein
18 17 859~18 086 Hypothetical protein
19 18 086~20 200 DNA polymerase
20 20 213~20 629 Hypothetical protein
21 20 717~21 019 Hypothetical protein
22 21 033~21 245 Gene products 4.3
23 21 377~23 089 Primase/helicase protein
i o Endolysin(swissprot)
24 23 258~23 713 . .
N-Acetylmuramoyl-L-alanine amidase
25 23 710~24 156 Endonuclease 1
26 24 156~24 863  Single-stranded DNA-binding protein
27 24 931~25 122 Bacterial RNA polymerase inhibitor
28 25 210~25 560 Hypothetical protein BP12A_10
29 25 560~25 820 Gene products 1.6
30 26 000~27 073 DNA ligase, ATP-dependent
3 97 17427 434 Dcoxyguanosi.nc t-riAphosphohydrolasc
inhibitor
32 27 436~27 585 Gene products 1.1
33 27 679~28 236 Hypothetical protein PP74_07
34 28 325~30 976 RNA polymerase
35 31 050~32 153 Protein kinase
36 32 167~32 349 Hypothetical protein
37 32 369~32 566 Gene products 0.6 A
38 32 712~33 179 S-Adenosyl-L-methionine hydrolase
39 34 783~36 540 Terminase large subunit
40 36 550~36 996 Endopeptidase
41 37 080~37 313 Terminase small subunit
42 37 339~37 545 Holin
43 37 558~38 853 Tail fibers protein

B MRS S DNA 4% | 5 R =z AN 45
P 25 FE R S AR G R R L RSB AR SC B (R R
F AR 2, I D2 3 an ] 2A T, W AR
T139 MySE R ERE L d B2 3 N5 218 E 40
FHOC A LA, A2 45 40 B N 7 2 (ORF24, endolysin) |
M Ik (ORF40, endopeptidase) 1 28 FL. % (ORF42,
holin) . i#f — 2 E B ME B A& T139 J& 1 k24 i P 0 v
. FIF MEGA #4446 #1018 1 T139 #Ffb B
WE 2B 7, 3T 0L SF 1 A St g K W 3 7 91 44 3
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RG R EW, B 3B LA WA T139 55 W ik
Escherichia phage P483 JE W, — &, “HE L% K R
WL R T R W AR R T7 B KR . R
tRNAscan-SET I 4= FE F 4 # 1 (RNA F [H , 45

B B8 T tRNA, | F Res Finder 7 U W B 14
B

A I1‘:1i1 tail

ber fiber

holin
endopeptidase

75

T139 K& 41 b Jo 40 2k R Hit #E 5E BHL, F AT Viro-
lence Finder 7l W B A& T139 & [F 4 W A7 7 3
TP . R, i A BN s R A SR b UE S5 I R
T139 R B b oo Bt i By 25 B ek B AR IR 97 1Y
LAk,

e subunit Dickeya phageKatbat

bunit Dickeya phage Mysterion
AWD92664. Iterminase larg,
| APU03068.1 DNA |

unit Dickeya phage Ninurta

aging protein B Pectobacterium phage PP81

| BBA26464.1 DNAp
100 AYDS0214. ltermina

T139
38 854 bp

L AYDS80168. Itermir

tail tubular
protein B

—
100! YP003347561.1 DNA pa
1 s

00" AZS06446.1
ATS93708.1 DNA pa

r TN,
T

i3 il ubular
¥ | protein A
F &

100

¥ head-to-tail joining
protein

tail ssembly protein

0.20

100f YP004678767.1 DNA pa

100|__[YP009152457.1 DN
100'AUV62628.1 DNA

ALT58503.1 DNA packaging proteinKlebsiella ph
100; YP004251296.1 DNA
ASV42900.1 DNA pac
99/ terminase large subunit Salmonella phage T
100[l vP0092600625.1 DNA packaging
AWY04292.1 DNA packaging protein B Escherichia phage vB EcoP 8523
AXC37064.1 DNA packaging protein Salmonella phage 3A 8767
100 AFK13442.1 DNA packag
99" AFK13389.1

/B KpnP IME205
ng protein B Vibri

ing protein I

erichia phage P43

Yersinia phage YpP-R

DNA packaging Yersinia phage YpP-Y

AW T139 BRI E R . B —RBARKRN S SCCR NI MRK A LD bp A i B R 2 85 GC & &5 GC A . A E K TE A%
o NTEBRLE S HALSE KR, BB T139 M3 £k ¢ 3 (LK 3 i K 567 5 i sl E A6 . A: Genome map of phage T139.
The meaning of each circle (from the inside) sequentially represented:the gene scale of bp; GC content; GC skew,values greater than zero
are in green and the smaller are in magenta; genomic gene annotation. B: Evolutionary relationships of phage T139 (construction of an evolu-
tionary tree with terminal enzyme large subunit sequences).

B2 BEEE T30 Thee BEAF S

Fig.2 Functional genomic analysis of phage T139

2.3 ZUfRES LysT40 £MIE B S

R 4 X W B A T139 3y RE 56 IR 41 0 0 M 358 B
FEF e B A K EE CORF40, endopeptidase) 4
FH (R DIENIFTRA S . FIH ProtParam T.H X}
LysT40 J5 5 #AE BT 47 20 87, 25 5 & 3 LysT40
B 126 24 FEFR A1, 55 HE S 5.46 R ERE RECH
25.66,EK 2B —0.887, — MG . N E 2
/NF 40 RIZE BN RRE , KRB UE R
ZEARA —E M FEKME, @ik BLASTp X Ly-
sT40 AT )P HIELXF 208, & B LysT40 L5106 5 {& N
JR AT AR = B AR ARLBE . e B BLASTp &5 Ry
W 5 1 AT 22 R B L L B AT R T T T AR
LPST144 AL 98.39% . E {H 9e-84), BP12A (H
IR 98.39% ,E {8 1e-83) , BKAT 18 W 1% {K FE44 (4
U 94.31% ,E fH 6e-79) . 35 A B W 18 & P694 (A
U 93.05% . E {8 3e-78) A1 P483 (AH{MLBE 90.24 % ,
E {4 3e-76) , 5 5 FT B J& W 1 1& PcCB251 CHH Bl B
90.32% E{H 7e-76) . BB /R 7% 1 Wk B 1K 1PS-53 (AH AL
JE 65.62% . E fH 4¢-50) , LysT40 78 Z4¢FH, 5
LAt i TR A PR T AT AR 0 TR VR L B S G 2

NCBI CDD #1 Pfam 32.0 X%} LysT40 ({55 58 3 47
S Hr. AR HE NCBI CDD Ml Pfam W0, € )& F
Phage lysis Superfamily (Accession cl22701) H1 ¥
Phage lambda Rz-like lysis protein ( Accession
PHA00276) .4+ T 2~124 AA, 28], LysT40
Z 575 £ 0 24, R JE — M N BKE Cendopepti-
dases) ., LysT40 B a5 IRTELS 1 0 3, H &
AR HR 70.63%, F ARG A (5.56 %) , B W]
ZAL IR AR E NS (8 3,

24 HBEHBER of 0N EEREREHREHK
pET28b- LysT40 W&

DA B A T139 14 3% R 417 51 S A Al , 132 3 I
IR/ NS RV RSP 3 g IS el A
FIR AR pET28b v (H By 5 B 4 A7 5k il U 407
s Xhol M Neol 4b) , 4 i # 41 i ki pET28b-Ly-
sT40, A T 8 F W% H bp 554, R Miu 1 #
Xhol X} 2 41 BT wr ok A7 RUEG VI % 22 , 45 3L R il V)
PR AL S AR ST (2 4 400 bp) FIEL & H B9 5L A
M 4% (291 300 bp) (& 4>, [, 35 20 56 114 T
725 R R BT, N IR Y 2 R O o M A A B R
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E-value=5.25e-72 124 126

A ZLREE LysT40 258 5507 3 B: 2 )7 5 L Xt 85 R 5 LysT40 &850 4 Hr , &1 b g 8 0 U8 v A 36 % 51 22 1] A A DL B2, 216 B TR AR 3%
AFBLEE v 2T (0 i Sk AR R LysT40 P51, 2R 5 U RIBE S S (i Sk /8 B2 45% . A Endolysin LysT40 structural domain analy-

sis; B: Multiple sequence comparison results with LysT40 secondary structure analysis, the shades of blue in the graph represent the similarity

between sequences, the darker the color represents the higher similarity, red arrows represent LysT40 sequences, red lines represent helical struc-

tures, green arrows represent sheet structures.

B 3
Fig.3

bp

10000
8000
6000
5000
4000

3000

2000

1000

500

1. % 41 Fi ki pET28b-LysT40 X A& ] Recombinant plasmid
pET28b-LysT40 double digestion; 2:Marker.
B 4 BEHFRHK pET28b-LysT40 M & I FE ik B
Fig.4 Recombinant plasmid pET28b-LysT40

double digestion electrophoresis

pET28b v, & W] & 4 T K. pET28b-LysT40 4 #
R
25 HAZEAWKRIEMAgK

i 20 R IBHAK pET28b-LysT40 F AL Z K
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Fig.5 Expression and purification of LysT40 protein
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Fig.6 Lytic effect of LysT40 on Salmonella Typhimurium ATCC 13311
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Genome analysis of Salmonella phage T139 and heterologous expression,

activity characterization of its endolysin LysT40

DING Yifeng,NIE Ruonan,ZHU Wenjuan, WANG Ji, WANG Jia, WANG Xiaohong

College of Food Science and Technology s Huazhong Agricultural University sWuhan 430070 ,China
Abstract In order to develop phage endolysin as a novel antibacterial agent for the prevention and
control of Salmonella ,the endolysin of Salmonella Typhimurium phage T139 was obtained by bioinfor-
matics and heterologous expression of protein. The lytic activity of endolysin against Salmonella Typhi-
murium was verified. The genome of Salmonella Typhimurium phage T139 was analyzed and found to
be 38 854 bp long, with an average GC content of 49.10% and no tRNA gene. The results of evolutionary
tree analysis showed that phage T139 is belonged to the genus T7 phage with 43 ORFs predicted in to-
tal,23 ORFs being assigned known functions. The results of multiple sequence alignment and conserved
structural domain analysis showed that the protein encoded by the orf 40 gene (LysT40) containing 126
amino acid residues with a conserved structural domain of phage endopeptidase, making it a possible
phage endolysin. The presence of a large number of helical structures (70.63%) in the secondary struc-
ture of LysT40 allows the protein to maintain the stable structure. The endopeptidase gene orf 40 was
heterologously expressed, purified and analyzed by SDS-PAGE and Western blot to obtain a single target
protein band at 10-15 ku at a purified protein concentration of 280 pg/ml. LysT40 had significantly lytic
activity against chloroform or EDTA pretreated Salmonella Typhimurium within 30 min, with absor-
bance values ODy, decreasing by 0.18 and 0.31 compared to the control. It will provide a basis for devel-
oping phage endolysin as antimicrobial agents to control Salmonella Typhimurium.
Keywords Salmonella Typhimurium; genome analysis; phage endolysin; expression and purifica-

tion; lytic activity; food-derived pathogenic bacteria; antibacterial drug alternatives
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