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Screening and analysis of lactic acid bacteria with

anti-Helicobacter pylori activity

WEI Zicheng FAN Liuping LI Jinwei
(School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214000, China)

Abstract: [Objective] To identify and screen lactic acid bacteria (LAB) strains with antagonistic activity against Helicobacter pylori,
addressing the increasing antibiotic resistance and declining H. pylori eradication rates. [ Methods] LAB strains with anti-H. pylori activity
were screened in vitro. The safety and probiotic properties of the selected strain were investigated, and its efficacy in alleviating H. pylori
infection was validated via anti-inflammatory assays using gastric adenocarcinoma cell lines. [ Results] The selected strain exhibited a clear
inhibition zone against H. pylori with a diameter of 15.44 mm and a co-aggregation rate of 32.84%. Genomic annotation and antimicrobial
susceptibility testing indicated a high safety profile. Cell inflammation assays demonstrated that the strain could reduce IL-8 secretion
induced by the model by up to 78.18%. [ Conclusion] The selected LAB strain effectively inhibits H. pylori growth and alleviates gastric
inflammation, combining multiple probiotic characteristics with low pathogenic risk, providing a new probiotic candidate for combating H.
pylori-associated gastrointestinal diseases.
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Table 1 Experimental data on the inhibition of Helicobacter pylori by LAB
P W R P LN TR R P U1 R R
1% /mm /% % /mm /% % /mm /%
MRS 0 0 F1 5.50+1.67 4.58+0.21 ||[ZTZI1 2.16+0.29 25.07+1.79
LA88 6.991+0.58 21.74+1.43 |F2 3.75+0.47 20.52+1.30 | ZTZ2 0 21.29+1.73
CN2018 6.75+1.16 23.50+2.33 || F3 1.194+0.33 14.00+1.50 | ZTZ3 3.99+0.81 15.124+1.27
DSM 17648 6.29+0.87 34.29+2.88 |WYHI 5.86+0.83 9.72+043 ||ZTZ4 1.08+0.32 8.0940.68
QX1 1.134+0.40 26.48+1.87 ||[WYH2 6.38+0.56 26.01+2.77 |ID1 5.43+1.11 23.33+1.56
QX2 6.4310.52 23.30+1.43 |WYH3 1.33+0.36 28.93+2.46 |(ID2 6.04+0.43 26.58+1.22
QX3 5.651+0.37 14.26+1.23 |WYH4 5.43+0.57 9.88+0.66 |[JD3 6.47+0.97 19.28+1.77
QX4 7.24+0.88 22.274+2.35 |WYHS5 3.00+-0.45 29.69+2.35 |ID4 5.54+0.76 18.154+1.35
QX5 1.25+0.51 20.82+1.45 |WYH6 4.9940.47 17.86+1.19 |ID5 7.02+0.54 23.874+2.78
WIX1 6.771+0.45 30.21+£2.56 |WZC1 6.51+1.20 18.94+1.64 |JID6 6.05+0.88 29.49+2.83
WIX2 8.07+0.45 26.504+2.72 | WZzC2 1.42+0.49 27.994+2.77 |ID7 0 20.5041.43
WIJX3 6.62+0.61 7.54+0.30 |WZC3 4.834+0.73 29.80+2.58 |JD8 8.73+0.78 28.62+12.55
WIX4 2.47+0.33 25.64+2.78 || WZC4 24.77+2.18 |JD9 3.76+0.38 29.74+2.34
WIX5 4.46+0.67 26.324+2.47 |YIWI 1.06+0.28 5.71+043 |JD10 0.35+0.22 29.56+3.21
YX1 6.08+0.57 5651027 |YIW2 3.88+0.79 13.2740.96 |ID11 4.3040.67 23.34+2.43
YX2 8.144+0.77 22.75+1.57 | YJW3 4.67+0.37 19.824+2.07 |JDI12 2.02+0.33 30.05+3.12
YX3 7.21+£0.35 19.014+1.74 | YIJW4 1.174£0.38 10.91+1.08 |JDI3 6.84+0.55 31.2543.77
YX4 6.41+1.07 12.004+0.83 || YJW5 2.74+0.68 21.96+1.97 |ID14 7.39+0.83 25.82+2.43
YX5 3.2740.49 28.70+2.36 | YBQI1 28.46+3.01 |JDI15 6.86+0.92 27.47+3.13
WCl1 0 25.084+2.78 |YBQ2 4.734+0.77 20.71+1.79 | ID16 2.28+0.55 9.38+0.52
wcC2 0 9.33+0.46 |YBQ3 5.72+1.11 16.31+1.35 | ID17 7.64+1.05 32.84+2.89
WC3 5.8940.56 1576 +1.47 | YBQ4 23.48+1.37 |JDI18 5.98+0.63 32.55+2.76
wcC4 6.41+£0.98 26.924+2.59 | YBQ5 2.13£0.55 26.90+2.64 [ID19 3.45+0.56 13.5241.38
WC5s 1.0940.25 16.61+1.45 | YBQ6 1.23+0.37 6.22+0.29 |JD20 2.96+0.46 27.15+2.71
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Table 2 Genomic attributes of strain JD17
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Table 3  Gastrointestinal tolerance genes of Lactobacillus plantarum JD17
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T R R R ctg00007 01732 UspA 38 FH N %R
¢ctg00012_02624 UspA 3N R
AR ctg00004_01105 clpP ATP R clp 25 (1 T 14 0 3
¢tg00008_01890 HslV ATP i vE 7 1 HsIVU (clpY Q) , ATP fiff F 5
ctg00008_01891 HslV ATP A R (1B HsIVU (clpY Q) JIK i 37
¢ctg00008_01940 clpB ATP #5114 clp 2 1 i ATP &5 & W. 3% clpB
¢tg00009 02110 clpX ATP A M clp 25 (I ATP 2545 W2k clpX
R 70 ¢ctg00009 02030 dnakK 7T #£15 dnaK (Hsp70)
¢ctg00004 01152 groEL \HSPD1 groEL {118 & 1 (HSP60 K % )
¢ctg00004 01153 — groES 157 1 (HSP10)
¢ctg00009 02029 — dnal 84 THHAR

ctg00001 00364
ctg00003_00879
ctg00005_01282
ctg00009 02031

HSP20
HSP20
HSP20

grpE

I3 FPEB s HSP20 5 % 2 11
Iy TR s HSP20 K & A
Iy THER s HSP20 5 5 4 11
53 F A4 grpE
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2R3
N R 2 ) FEA 37 A5 B4 FEH Dy hE

5 17 3 ¢tg00007_01751 ATPFIE .atpC F % H'#%32 ATP il .3 e
ctg00007 01752 ATPF1B .atpD FRIH' 415 ATP i 7 3 8
¢ctg00007_01753 ATPFI1G .atpG F R H ' #328 ATP il I 3
ctg00007_01754 ATPFI1A .atpA F R H' 415 ATP fiff 7 3 o
¢ctg00007_01755 ATPFID .atpH F A H' § 15 ATP i 7. 3% 0
¢tg00007_01756 ATPFOB .atpF F % H'#%3Z ATP il b T &
ctg00007 01757 ATPFOC .atpE F 8 H #5315 ATP i il 3% ¢
¢ctg00007_01758 ATPFO0A .atpB F I H %18 ATP it} 7. 3% a
ctg00003_00875 — NhaP % Na " /H" FIK " /H 38 ) 5532 8 141
¢ctg00003_00875 — NhaP 4 Na" /H" FI K" /H " 5 16 #55 H H
¢ctg00003_00924 - NhaP # Na" /H" FI K" /H " 0 7 ¥ 55 H A
¢ctg00004 01078 — NhaP % Na™/H " H K /H 36 1 %55 46
¢tg00006 01628 — NhaP 8 Na /H" FI K" /H" i 17 iz & H
¢ctg00001_00309 - Na'/H "3 [ ¥4 38 8
¢ctg00005_01269 — Na'/H" ¥ i %35 & H
¢ctg00005_01324 gadB .gadA AR R

BN ¢ctg00001 00145 opud BB L RS ATP 45 & N
¢tg00002_00631 opud BB RS R ATP S A E A
ctg00001_00146 opuBD BB R 2 RGBS B E N
¢ctg00002_00632 opuBD BIERP R Z R EBEMEN
¢ctg00002_00634 opuBD BB RSB EREA
¢ctg00002_ 00633 opuC BERPHHZRERYESGEA
ctg00004_01053 ppk 2Tl TR VA Tty

AL R A ¢ctg00007_01669 - W5 4 2 1 B FUR JEL it
ctg00024 03122 — i U 1 B HL AR R il
ctg00024 03123 — i 40 2 1 B LA T il
¢ctg00002_ 00698 fabI 965 Ik A — [ Bk BL 4R R 25 11 Ji6 )5 (NADH)
¢tg00002_00698 fabl I Tk 5k — [ Bk S 400 28 11 iR IR (NADH)
¢ctg00001_00351 - NADH 8 % S fb i J5L il , & 15 i 5% I
¢tg00009 02184 — NADH % % it J5L iy
ctg00001_00202 ndh NADH /i & , &% FAD I 3
¢ctg00010_02266 ndh NADH Jii & , % FAD iF &
¢tg00005_01444 katE .catB .srpA it 4 b Al
ctg00001_00284 gpx A e T R L 42 T it
¢ctg00001_00144 GSR .gor A5 e H IR IA R it
¢ctg00008 01876 GSR .gor A W H KA R
¢ctg00011_02500 GSR .gor AW H R IL Tt it
¢ctg00013_02680 GSR .gor A5 T R IA R
ctg00024_03117 GSR .gor AW H R IL 5 it
ctg00004 01125 irxB i 40 2 1 3 D il
¢ctg00024 03120 trxB i 40 2 1 3 T
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A TR LA I 4 T 3 AR 3 DT A 1 Bt AR Ak R
M R 1. WRo YW R m AR R
AT LA e e U] S 2 R DG A K g B . FLIR A
JD17 B A 58 # 1) NADH & 48 (NADH % fb i 7 NADH #f
AL ) o AL SR A BB A il R R R
P 4R 5 2R O SRR . o 4R 1k SURE I NADH R 1k
it /o) S AL Y L 5 5 0 S Al SO T T SR i R . A
H R S Ak Tl R A ek SRR O A e 32 AT B A
A8 IV TR I T S — R 0 B AU AR L B DT A R A b
K A5 e H RO BT AR A e g 2 —

g LTk FLRR i ID 17 A 0 1 B e w52 0 0,
e A7 vl BERE U 76 B i B M AEAF IR HLID 17 A 58 3
) NADH & 5t | i 0 Ak 208 45 be H K ik 41 0 1 0 0 4
TR 1A D A5 AR AL G 0 4 R R TR LA A A
o 3 S A T T A 1T SR AR TR Y R
223 EAeVEER FET CARD B UEAT (TR 25 3 X
TR R BN, ID174 48 4 VL HLJE K T 30% MHi 2l 9L
PEEEPH , R AN U R B A E  RIF N RB A
RO be Az 2 AR P AE R s i S b 3R LA
WEHRPUE RS LR W EahHE b £ L
AR A RIPPUAE R A E AR RS .
AR E R L WO S ORI 45 R SRS
MrID 17 X0 E &R Wit 254

3T VEDB #04 FE i BE 45 R W L ID17 3 13 & 7
3 B R VE E B2 = 50% , 43 3] 5 7 A 1 o A 8 B L I
i BUE AR A O Y KEGG F1 COG %5 HoAth T ik B il
VR B X BV AR 1 ) ik R R T R R AR AR
FIE Z ML WA R L IR & 7= A4 B s E Ik
A EWY . A, VEDB BUE 2 A 3 o B kAT 00
B RE B RE RE S AN R AT IR — i E AL R
W o BT ctg00004_01105 FE % b7 1k 17 i i 41 At Py 25 1 5
FAE AT BT FL R B A AR AT 6T T B0 T Ok U T BE Bl 2 2
9 AR BN T FLIR A 45 25 A ROR UG, X S LA B T
a2 B E T PR A A RUE AT . T RS S P DT B I
T Y — 45 B H L NAAT 75.3% , 16 T vl 1 At DR
PP e S MR 50 5 PPN B AR 48 T SR ) Hh 2SR 1Y 85% , Ok
JID1VT AN B A B AR G R ) B, B e

g5 LTIk  ID17 AN H A& 7 AR I E R 2 ) B (R
HELA — 8 W 24 3 P, 45 TR 8 3l i 25 ot 56 o8 K
i 24 1
23 HEKKBER

FLERTH — E WA A Ry & — P A 1 4 T8 AR B 4 2
RIS E R iz A B AR IRRLER 1A BB AT
R A SO0 2k b bk R BT 250, AP AR AL b it 24
JEPH 10 IR , 81 0 75 S 0o LR T 1 i 2 T A T IR

FH 1O RPN R A9 B 2= 28 6 2L 18 B ID 17 30647 25 B0

RTRE - AAEHEETEES IR E LR

A 5 T 24 56 R B v 4R 3 00 DU R R 28 b A | R IR N TR
HPi A T AT BE e 2P0 A= | OIS e A 3R s v T 2%
PR HIEWI YRR SR MK 4P R, IDITRE
TR R B P T 215 R A AT Tk e 2 T 24 R IR (R 9 AN X 3 7
FPAERIBT. RN BERESS  DUPR R A AT 2 3 Fi
B A F AT D17 A B8 A B0 54 0 S i 4E . ID 17 0% Mg
T 2 FOOBE IR B AR R AT, R B 2 . (PR
W FLAT TR TR R G B IR 28 BT A R AT, X AF G ID 1T
YA ENE TSR, BiiE 2, D17 24k
KU T 25 A, 2 At BT 84T .

F4 IBEIDITNAERERMEHE
Table 4 Lactobacillus plantarum JD17 exhibits resistance

to different antibiotics

Pk R 4R M E/mm Rk

WRRE GE 3 27.04 S

CZR LIPS 26.48 S
KRINERE SR AR 3 24.65 S
T i e 26 ARmR 24.45 S
KA RRE S CNIE/N 18.91 S
NGNS RS 18.83 S
IR E IR 14.04 I
S 2 RARER 12.28 I
W 37 T 2 SIS R 6.00 R
IS TR 6.00 R

TSR AR U TR AN X UG R ARG .

2.4 FLEAE T AGS 4 B 2 E M I 1E A

MR T AT BT T IR TR 2 R AN i
REMALE N (Cag A) A M R (Vac A) 8 AT
5005 A0 A 338 H S R — R A RAE R, 7L B
PE g — ST B0 £5 A T, 38 R X JORE IR A IR AT W]
T AT I YT ERE A S ] RE A TR ICSE BRI T
RAEP,

FLER B JD17 Ab 3 AGS 4 i, & B ID 17 . 4 W% Ik 40
JiL 58 9 X 5 A BE 7, 1338 S5 Dy A RIS A T 2
SERANED LR o Hovh i Ak TR 06 25 R R, a8 A IR
A3 Wb Y TL-8 J5T H vk BE My (95.14+1.74) pg/mL, & B 26 43
WAy TL-8 J i W B M (165.131.35) pg/mL, Hl%: T 25 H
2H TL-8 J3 5 9 J& 19 10 69.99 pg/mL, T 2 LR 14 JD 17 i itk
S A9 AGS 4il M 4 W B IL-8 JiT & Wk BE b (110.41+
8.81) pg/mL, M B T =5 1 41 IL-8 T &t ¥k B 1Y Jin
15.27 pg/mL, 1 & F & # 4 IL-8 Ji &t ¥k B i 2
54.69 pg/mL, &M T 78.18% i 1L-18 41 3+ >k A9 IL-8 43
W A o R UL FLER 1 ID 17 H AL BE AGS 41 i fiE 45
2 I AR E K F IL-8 119 43 b 12, 2% fifk AN 98 0
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Figure 1
Jo A RIS 45 R W, A O R 4 W Y IL-8 BT A

W& B (106.67415.29) pg/mL, 3& #5120 43 Wh 1Y 1L-8 Jit 1
e BN (266.93+7.16) pg/mL, A4S T 45 4 41 IL-8 B & ik
JEHE T 160.26 pg/mL, 2 FLIR F D17 Hi4b LS 1) AGS 4
it 43 30 Y TL-8 J3t ¥R 8 oA (171.114+7.08) pg/mL, #l % T
25 [ 21 TL-8 o 1 9k B2 1 1 64.44 pg/mL, A% T 1 A5 20 1L-
8 Ji Bk v B i /0 95.82 pg/mL, ZE i T 59.79% 1 TL-1,5 34
R Y IL-8 43 ARG i o AT UL R FLIR B D17 J5 Ak B
AGS 4 g [5) £ B8 08 B AR 28 6E K IL-8 114 43 Wb e, U 5 4
i 4 A5, fEL S SR e 2% F AL B Tk

gi bk LR JD 17 7R — o R 1 AR AR S A 1S AN
JibL AR ARE , HAT 5 Ag 14 o7 FH T & i 5 o
3 g5k

TZF T R ) 7 356 5 48 78 T X Wl T IR R LA R R A
B P 0 L T2 VA TR ke o LT AT Tl 1T BT TR ) A e ML
AL FE S5 WA AR 7™ A (B 2L TR L 40 TR 35 S ) 00 1 e 1T A
TR PR 057 TR TR R A S R AR A ™ A e 2R A AT
R A TR TR A WOE S AR B O 0 e B 4R
TG FE R NI 52 T 68 A Al A 24 28 i R Y5 1) 7L IR TR X
I TIEAF A M 5B RE ), L 5 3 bR L LR TR Lh R e 1S
B — BT 1 T IR AT T B BT R RCR TR B L A 44
Sy ID17, 1 J5 3 ik e DR 2 00 5 4 TR ik TD 17 3 g hE 0 FL
FFTA , IR B B0 D17 Sk B 4 vp EL A W 3> HL 5 i it A2
IO {8 B2 R R 4R AR M ) B Lk S Sk B A RR AR R B
ID17 AR 4y b 3% N T 15 3 09 A A2 AN T RE , B ARk 25 AR
BRI 8 FH W 77, % TD 17 i A7 8 7 3 B i A R ifit 2 3% PR 7
B IR S5 G hu Ak ZBUSHIK R R ID1T Z &R A,
CIL T AR S H B 2 Fbi A R Uk R hit
FPUMEE M KSR, FeZam it AGS 4 iy Hi 4 ik 46 %
W, LR 1 ID 17 16 28 ff 55 W I T BT TR JE e A DG 19 B 3B 4%
$iE 5 T L AT — S 1 1 .

Inhibitory effect of LAB on AGS cell inflammation

S FLER T ID 17 75 22 ff WA 1 HRAT P BR Y R G 15 5
G J7 T HLAT FEELAG 5, [ 7R AR N B — a2 25k
W) AE RS L P B AT SR o AT LA K TD 17 ]
7 LR £ AR TR DAOR L R T L R A AR OR s 5
A5 TD 17 1o 6 b 1 e el B, A 88 R 1 XU 19 ] sty
T AT 2 A RO AT PR AR 1 5 R 9 B R fi
B TR TR R e B B R ANE o AR I SO R R XA 1Y
TR Y7 R R X T B A R ) T R R W 2R AL
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