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FE B PRI IEAT B (H. pylori) 5 5 5L R R AR aE U . (PCR)Y FHAE IR 73 55 1)
HSIRE. PHEREREMAMSERER H. pylori FIREST. Tk EHSCBEMIRKRD EH 4
Pk H. pylori it 16S rDNA 1 ureA JE[K PCR BH M I 3 Bk B 1 AR A 1 7 B A1 b 4 BT bk
ATCC10231 (Cal0231) , it PCR i 5 PRk B H A% H. pylori ureA SR ARG L. #4 Eik
WK S H. pylori BMREFN TIRERRE AL, T 37 ClEBEFRMIATE TR, B HWEEFREN
PR, AR RIS R AN, W B R EREEE . A4 H. pylori Bk ik
5 1R 5 MRAGEREE M I H. pylori BRI HEATILREINE G, @AY B BMEE (SEM)
AL HEER KA H. pylori BYURBE L, KA PCR KM REEk_E H. pylori #5524 165 rDNA. ureA &
I BAPENS L. G558 ik PCR AL, 4 RIS I BRTE 1) ureA ZE[K 9BAME, Cal0231 [
ureA FEFUARAYE . BRI AR 4 PR ZRIA S H. pylori Bk 1 IR 2= 15 R FE B e th 2 (A8 41
o, TR Cal0231 HIREFRIEARA (0, FHIIX 4 BRI PR ICUR 1 & B8 T Mk B JR B RS 1, 1T
Cal0231 ANHA JREFEETE . Wi SEM nfMEEE], 5 4 FRifi ARKIR ) &2k & H. pylori 2L [F]#7
BB RTH M H. pylori, Hrhl5 1 BRETESERE R 1 PR B SERE & H. pylori 3L [F %
HIWLER, £ PCR KGN, H. pylori 165 rDNA. ureA JEK B NBAME; 55 2 MSERE LR & 1)
fiEk, PCRNMIME. 4518 ¥4 H. pylori 45 P43 PR B4 P & R A T AR IS H. pylorie
KRB Wl JIBATEN: ERE: ureA BN GiEAERSY BOVE; FIHFRMEL: RER
HES¥ES R378; R379.4
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Abstract Objective To investigate the ability of clinically isolated, Helicobacter pylori (H.
pylori)-specific gene polymerase chain reaction (PCR)-positive gastric, vaginal, and fecal Candida to
release H. pylori. Methods Resuscitate 4 strains of H. pylori -specific 16S rDNA and ureA gene
PCR-positive Candida strains isolated in laboratory from clinical sources, including 1 strain of gastric
Candida, 1 strain of fecal Candida, 2 strains of vaginal Candida and the standard Candida albicans
strain ATCC10231 (Cal0231). The presence of H. pylori-specific ureA in the 5 strains of Candida
isolates was confirmed by PCR. The aforementioned strains of Candida and H.pylori were inoculated
into urea medium and cultured in a constant temperature incubator at 37 “C. The color change of the
medium was observed daily. A change in the medium’s color from yellow to red indicated the
presence of urease activity. Then, the five strains of Candida and H. pylori were co-incubated with the
magnetic beads coated with H. pylori antibodies respectively. Scanning electron microscopy (SEM)
was employed to observe the presence of bacilli adsorbed on the surface of the magnetic beads. PCR
was used to detect the presence of H.pylori-specific 16S rDNA and ureA genes on magnetic beads.
Results The PCR analysis of the ureA gene in the four Candida isolates was positive, whereas the
Cal0231 strain tested negative. Upon culturing the four Candida isolates on urea medium, the
medium color changed from yellow to red which was determined to be urease positive, while the
medium containing Cal0231 remained unchanged, which was urease negative. SEM revealed that
bacilli could be observed on the surface of magnetic beads co-incubated with the 4 strains of Candida
of clinical origin and H.pylori isolate. Specifically, PCR testing of the magnetic beads co-incubated
with one vaginal Candida, one gastric Candida and H.pylori isolate showed positive results for the
16S rDNA and ureA genes of H. pylori; however, the PCR tests for the two genes were negative for
the magnetic beads co-incubated with the other two Candida isolate. Conclusion This study
demonstrates that H. pylori-specific genes Candida can release H. pylori.
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W4T THEFT T (Helicobacter pylori, H. pylori) 4=EREKGLER A 43.9%!8, i [F] 52 AN T i ke
H 27.08% A, TR & — PR E R TR R s B BRI EE B . JEd
R AU (polymerase chain reaction, PCR) A AYE — LI PR & Bk & PRI 2 H. pylori
RSB R AIBTER B8, HH. pylori ZEAF] T HAE KA T A S NGRS, L
FESERBE W ALE BB, (B2, HATMAREM H. pylori FE PR AT R BH A% 11X Lo S BR B P 4 B 15 97
H H. pylori, /& SCHRIMER A e iRk 43 BER IR 2 S8 B B0 25159 20 1) & R A R IR ok
f H. pylori. R, 752 ¥ L FCRIESIX TR E RE B H. pylori. AHF 7R S
WERR Y BV A5 G A A F T 5 4M4%  (scanning electron microscopy, SEM) , M&LHE &Rk .
R AR 2R B AN B S PR R H. pylori FIELER, A SERIE 1 H. pylori i OR B i A% 4%
A AT R SR LR
1Rt E A
1.1 Bkt
LI R SERE WL 56k, B30 1 PkA S EREFRHERE R ATCC10231 (Candida albicans
ATCC10231, Cal0231) Fl 4 kS50 = /A7 FIIERAIRE) H. pylori 47 7 1t 3 R FH VRS 2R, H
oI PR A P A BR B AL 46 1 PR B PR T W49 1R A Bk 1 F67 A1 2 BRIE & 2k 1 J115.H100.
PR R SR BR BT 1 43 B3 5 7 R4S 08 2 26 AR AE R 3R 1 SRS, I PRORIR 1 4 MRS BR B N5 I8 Ok
PRI 1o WGPRRIRIIX 4 FhoSBR B BRI 2 BRI FH3RTS T SO R R KA B2 B 2= (1 kv

CIEE e SRS 5 2022-40 A1 2021-141) , FFIRAFEASL M 1A &

H. pylori BFRSRIE T DU 1K 2 A dr PR 24 et i 3% ), KR 45 B ATCC25922 A 4l

TRAF TR
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Tab.1 Information of clinically sourced Candida strains

GenBank accession number

Candida Candida species Source H. pylori
ITS H. pylori ureA
16S rDNA
J115 Candida albicians Vaginal discharge  OP824698 ON631242 PRINA1221135
H100 Candida tropicalis Vaginal discharge OP850598 PRJIJNA122572 PRJINA1221135
F67 Meyerozyma guilliermondii Feces 0Q733328 0Q921403 PRINA1221135
W49 Candida glabrata Gastric mucosa  OP850582 PRJINA122572 PRJIJNA1221135

1.1.2 B S5 Es 7 IRH A PEEE (Sabouraud dextrose agar, SDA) 5 3E3E H N &
EVFARAIR A7 wHE EEI IR AR ZEA I B 75 S ARG R A7) & 2R I e 4l
AR G T MK 2 B B A FR A 5] ;. DL2000 DNA marker. 2>Hieff® PCR Master Mix i
H iR YRR AR AR PCR L FF5IT il TAEY TAEABRA & s

H. pylori H.og BEHURIE B i rh £ A RHSE A B A 7] ; Dynabeads™ M-280 Tosylactivated
BRI H _E IR R B A ]

SDA 5323 FREL 6.5 g Y1 SDA 157737 T 100 mL H) 277K, 121 °C 15 min & E#ER
KB, fFFRERAHZ 55 Chiti, THEBEMARE R TR IR P26 )y 100 pg/mL,
E T — IR IR L, s R kst G, 4 CORMER .

AGEE G EE R IR 5L O IRVER B XS 3 50 E 1 X PBS 42 FAEL 1 1 1 AT ICHIXG
H, %A . BRI 3.9 g A I IR IE LR T 100 mL (9 £B5TK, 121 'C 15 min EIEZE
ROKHE, FriffRi A2 55 Chity, LW EMMA 12 mL B ERR, ARG, WiET
MRS TRIL, RGBS, 4 CIREEH.

JRFZ G FR 3L FREL 6.5 g ) SDA 553738 55 0.001 g KEY21 % T 100 mL (2 877K, 121 C 15
min SRR, RpEFREAHIZE 55 CHf, THEERIER 5 mL40%KEMAREFREN, =
SRS, WREFREEMARREE, 4mL/E, BRDNE, fraikitllE, 4 CRESH.

1.2 5k

121 SFRW ML TR 5 MRS ERE WAk T &% &% K 100 pg/mL 1) SDA 57 Bk 47 52 05 Jo A%
R¥EFR, T 37 CHEIEIEFRAEEFE 48 h,

1.2.2 H. pylori BE#kEE IR H. pylori BRI JC B A T30 B EFAG FE B FR B AT R IR AL AR 97,
T 37 'C. 10% CO [k F7F6 1577 48 h.



1.2.3 TR M H. pylori ureA JEPR RN SR T ARZ AR B B Al A0 70 G RN 4 Ml PR SRR 1) 85 2R
. Cal0231. H. pylori Bk IIZEF 2H DNA. it 5 % PCR M EREE N H. pylori 5557 7£ ureA
B, FFATEZE AR A, DL Cal0231 ARMEXTEE, LA H. pylori MBHMEX R, &
[X PCR ) 2 5yt AR R4 25 ul, Frb 2>Hieff® PCR Master Mix A 125 uL, _EFiF514
% lub, 2 1% DNA N 2pL, 55 2% DNA N 1% PCR #7344 0.5 ub, TG 258 1 7K4h
fEA 25 pl. FEHLK PCR P4 HHT 1.5%BR fEEEERY . PCR 5IMF 4. 14T, HINA B
KA 2.
F 2 H.pylori ZF PCR 5|5, ¥ #EF. FBRRD

Tab.2 PCR primer sequence, amplification procedure, and fragment size of H.pylori gene

Stage of <
i Sequence Amplimer \ \V/
Gene the PCR Primers / Amplification program Reference
(5'-3" size (bp)
process
CCAGATGATGTG 95 ‘C for 5 min, 24 cycles
PylF ificati
ATGGATGG of the external amplification
First 607 reaction (94 °C, 455s;50 C,
PyIR TCAAGTCTGTAT 45572 °C,3min), 72 C
CGCCCAATC
for 5min,andaholdat4 C
ure A
GCCAATGGTAAA 95 C for 5 min, 34 cycles
HPU1 et
TTAGTT of the external amplification
Second 411 reaction (94 °C, 455s;45 C,
HPLR CTCCTTAATTGT 45572 °C,455), 72 C
TTTTAC for 5min,andaholdat4 C
94 °C for 5 mi The
CGTAGGCGGGAT or 5 min, 35 cycles
F e primers
AGTCAGTC of the external amplification
16S . . . designed
480 reaction (94 ‘C,30s;55 C,
rDNA by our
GCAGCACCTGTT 30s;72 'C,455),72 C
research
TTCAAGGT for 5 min, and ahold at 4 °C team

1.2.4 T ERTE PR 3 B TR RS DU
TIRFEG IR b, DIANERIEAT AR (10 JR 3 15 7R 9 25 1 5t

Bk PRKVR Y 4 BRSERE . Cal0231 Az H. pylori Bk 545 Fh
Horp 4Rk H. pylori R R 157

Ano N

BB T ER MWERE IR OO, (F B IR A e I R R MR A T, AR R
RIGFRELE T 37 CHIEHFRAIR, B HUEE RGO, PP ERE S RA R
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1.2.5 G TR 5 B VA 3RS BRI R H. pylori

1.2.5.1 S REERIIHI % S8 Heydari et al™I 75 2 AT REBRGUA I b, LUK A B4R Aot
ME, BOEREER TR R Sk, B RE 200 f5F PRI T IR A0 M BERR T LU (14 W5 B
H. pylori, TiASBERS I Kt as . ¥ H. pylori Hi/Rf8 I E 1 X PBS #E47 Mkt 200 155, BT
vk 4% FH . BX 350 uL /) Dynabeads™ M-280 Tosylactivated # Rk &% T JCH 1.5 mL (1) EP & W,
W B rEER Y EP B AME RIS, EIRFE, SRR T EP A BE HA NIIAES, P ER
NREPESY . 312 RIS, B EIREEAT 200 FERRER H. pylori HifA 350 ul A & bk v EP &
W, BRIENETER TR 15 min, BTk E&H.

1.2.5.2 S BEMEERAE AR H. pylori A FH TG 1 X PBS 43 WD i< BE 32 1K 0.5 1 L3k 5 MRk B
BB VURT H. pylori B2, T TEE 1XPBS ¥ H. pylori B 2T 10 MR, IS MRHE
WOy BT L e A . B 7 AN EHE I L5 mLEP &, &4 EP B AN 1.2.5.1 THI 4%
PEWEER 50 ul, Frb 6 B BN W49, F67. H100. J115. Cal0231 K H. pylori [ &2k &%
200 pL, 53 1 /M0 200 pb TG 1XPBS A EX R ¥4 7 AN EP BB TR/ MER LT =
I 100 r/imin JREEMFE Lhe ¥MEE Lh 500 7 AN EP A, JHTRIME B, 3% BIER, A
200 pL JoB 1XPBS #HTH &, KB EEMELZHIIILE 1.5 mLEP &, FIEHTHIME DS,
2 B3GR, N 200 pL JoB 1XPBS FHATHEE, FHUGHATHME S, 7k BIER, IATTH
1XPBS A7 H &, BU& &R ST F 2 5v(, £l RS TS H. pylori Htig )
ol e 2 A O B AT A R

1.2.5.3 SEM WS RiBR /B 45 R K IR 100 5 %5 TR MR I & 1) S s Mok T Rk A T
RS, FELIER, M L4 mL ) 2.5% K REEE, 4 CORAF. IvKESias, SERFFIRrE
B HEAT SEM KGN, WY H. pylori HLAA FRIRERR A 7547 SR BIFF 14 .

1.2.5.4 SR Bk B OHAT H. pylori R MER AN K Bk 55 5 MRS EREE AT H. pylori 5%
B 1 G T B A R A E S O BRI S B, SR A I AR R B U AR B L [F 2H DNA,
#EAT PCR AL H. pylori (FRF57 PE S ureA. 16S rDNA. 34T PCR 47341, LAJEE 2 85 77K A
ZEXHR. DL Cal0231 NEAMEXTIE. LLH. pylori NFHPEXTHE; i ureA ) PCR §18[H 1.2.3
Ti; H. pylori 165 rDNA [¥] PCR (4 14 i /& 554 25 uL, H H 2>Hieff® PCR Master Mix 4 12.5 uL,
LRSI L ul, DNA A5 uL, oI 258 77K E N 25 pl. PCR F=4MHL 5 ul 31T 1.5%
LRI REE IR FLK, ¥ PCR 3 BHPE =416 & Lifg A T A4 TR B "IEAT 7 41052 , T NCBI
HBE4T BLAST text. PCR SI#F 5. 3 H R BRI 2.

28R

2.1 BERE W H. pylori ®eR4E ureA EFIUE @i 51 1< PCR n R I E 4 BRI PR SKIF ¥ &k 16 &



FHE % R H. pylori B ureA ZE[K, Cal0231 F17s A XFHE ) ureA K PCR MM M. LA 1.

B 1 PCRAMZZKE A H. pylori ureA 2H
Fig.1 Detection of H.pylori ureA gene in Candida by PCR

M: Marker; 1: H100; 2: 115; 3: F67; 4: W49; B: Sterile deionized water; - : Negative control

Cal0231; +: Positive control H.pylori.

22 SHRBERFWIEERI  HA H. pylori BRI IR RS FRIEAE 2 min 4 B B b 3 (AR 4r
t, 4h WESFRIESE AR NI, NIRETERME; Bohh Cal0231 K& (I RN IR 21 R S0 R 75
55 30 RABSRA G AR N (0, 2R WA9. H100. J115 K F67 IR Z s 37 3643 BIAE RS 71
$30 K. B30 K. H26 KA 7R, G AR 6, RIFIX 4 FRIGKRIEN S EkEHE
PREWGEE o

2.3 B YA BRMB LIRS G R W iR 5 BBk & H. pylori 5 G BRI H 9% &
J5 TSI S B BR S S AT 2 e, I AR (100 R Mg, WA E NN
XFHEIR) H. pylori 5 % 2 i Bk IL [R5 8 J5 A5 1 S R REBR S-S 0 Al 2 B 3 2 [ AT B TR AS
2.4 SEM W SRR AR X 4 BRI ARKRIE A& BR 1A & H. pylori 5 % i ERIL R )5
BT 0 G P REER A DHEAT SEM KT,  FIWLSE BIRERR R I A AT, WK 2A-2E; Cal0231
55 G0 AR [R50 6 5 1 G P R BR 2 D LA B A g s 0 SR P 88 T ok oA R 5% 81 ek 3 T
AFE, WK 2F. 2G.



B 2 FREREERFIRIEERS H. pylori i SEM B8 A X 10 000
Fig.2 SEM images of immunomagnetic bead-bounded free H.pylori X 10 000
A: Antibody-magnetic beads-H. pylori; B: Antibody-magnetic beads-H100; C:
Antibody-magnetic beads-J115; D: Antibody-magnetic beads-F67; E: Antibody-magnetic
beads-W49; F: Antibody-magnetic beads-Cal0231; G: Antibody-magnetic beads; The spherical

morphology is the magnetic bead, the white arrow indicates the bacillary morphology, and the size

of the bead is 2.8 um.

2.5 SRR B RBBGHAT H. pylori Fe R RGN LR @ik PCR AN, J115. W49 J¢ H.
pylori Bk 5 S e Rk Bk LRI 90% 7 5 T BT G e RGBR 2 & el K0 3 H. pylori 754 16S

rDNA. ureA %:[X], H100. F67. Cal0231 5l BRILIAI & 1) Bk E S AL AR
2 N R G R G ER U R A 2 H. pylori 47 514 165 rDNA. ureA £:[X. WLl 3. J115. W49
5 G S TR R 0 1 S SR R S DK PCR 4784 P2 0B P 311449 9 H. pylori KO3, Hrh
J115 5 H. pylori ) 16S rDNA. ureA [l ) —H AR 7y 99.11%. 100.00%, W49 5 H. pylori

'] 16S rDNA. ureA FE A ) — K N 99.33%. 98.17%.



B3 RBERERE SV H. pylori KR MR 16S rDNA. ureA
Fig.3 H. pylori-specific genes 16S rDNA and ureA were present in the immunomagnetic
bead complex
A: H. pylori 16S rDNA gene; B: H. pylori ureA gene; M: Marker; 1: Antibody-magnetic
beads-H. pylori ; 2: Antibody-magnetic beads-H100; 3: Antibody-magnetic beads-J115; 4:
Antibody-magnetic beads-F67; 5: Antibody-magnetic beads-W49; 6: Antibody-magnetic

beads-Cal0231; 7: Antibody-magnetic beads; C: Sterile deionized water; -: Cal0231; +: H.

pylori.

3R

H. pylori BG4 /E ARG N T V24745, HoA EAEER H. pylori L2 5 m o iF 7807
KW, 2014 %] 2023 FHAIE, H. pylori FyR G A H E PG ILHLIX 4 51.3%, HAHHEFAR H.
pylori YR Eik 60.2%. FRib2 b, — o THE 29 NME I EE H. pylori BT
e B 3 1 4 H. pylori FOE YL )y 40.66% , Ferh et H. pylori B4 i il ik
85.06% .

STRBEE BB — R, AT N ARSI iR R B S S FARE R IE . AT
-4410) Sy RERR T 4F > H. pylori (LR B T8 3=, H/b & SCRRIMURIE H. pylori DAFEI S 2
T SN BR B R, EL H. pylori 3E NSk B8 5 M2k B8 PR IS i DDA F AL AR 475 A
WA, T BERALIRANEE . H. pylori RIEARFIF ILAAE I 24 T 3E N RE B LAk b A= 25
A K, 3 B FE SR E AT R 2 H. pylori (KIAH5< 8 3L M, AR & Bk #5751
5 RESE A AR 105 51 T LA 1 P IR RS, X 2 AR 2 H. pylori 45k 32 DR O B B 1



FIRE A BORTE, JF HA P RE I 8 S Pk i AT AL 118 918 190, (U, HHTMAREM H.
pylori 3 PRI R I PH 4 Bk 1 P 2 8 9% 1 H. pylori, {HAG SCHERIPORE M BERE B 9 3 B 4
I tH AR AN TR, 51 368 oA I R T A T VR BN S 2 I 9 A IS [ BRI BE T P9 43 B 5 5%
A AR TR AR PR, B PIIEE R BAEH TSk E AN, WSk
WA SRR R AT ER B P X R B R BREA Y IO B T LAAEYE, IR A EREA R SR o
AR A e R 25 2R R . LD v BB SR H. pylori iy e PRI BE A O
PR WA H. pylori, {HIREEMESTREE N 70 #5577 H. pylori, JR T BEZ i T & 2R N
H. pylori HUEHD, B AEERE A 22 251 H. pylori A& TAAiFHA AT B 7R 12,

PREZWSE H. pylori FLEFE /IR, MEILARTE B WIRIRIAEE NAEAE . SEREATIR R
RS, AHURRZ 5 B 201 H. pylori Ji D8 BH P4 1) 7 18 0 2k B R S (50 0 2R B 20 2L IR ZR Il v
P, $EOR BRI WA AT Be A7 AE B A TR H. pylori.

AH R ILAE A H. pylori HUARIREER, X EGREFREER 2 PRETE S ZRER . 1
P B AR K 1 MR REBR B RUG H. pylori $HTHIZE, TA90408 i 17 4B F W3] 4
RS TRIA 5 e SR IR 6 5 MR R T IM G A A, H 1B S2kE 5 1 bRBTE &2k
B SR GRS A piE i PCR Al A& E) H. pylori FER S VERER], %45 B 5 Heydari et all*4]
g SRARTR, H. pylori 7T LARLIE 28 T T NS BREE B, $Eos &2k T BAE Y H. pylori
MIORTETE 32, £ H. pylori AL RE T B S 3% L (HAB A e RRIE, 2 #k H. pylori
ureA FE R B I HEAT PRE G A S R B B0/ H. pylori FiA G IREER AR BT 7,
EURH L ) S e W 3R FF AR A I 21 H. pylori B4R MR [R,  {35H Nano Drop 2000 i & 43 6Ol
JETERHR ) DNA S8t 7, REBMII, 7RI DNA BT AN T o e b
THEsk ERANE, REUY DNAWKRESSAC, SECPCR § 4Tt BIREAIMEH CARUESAF
7E H. pylori WAL SZRBE RIS, (HHBEA R IX — KR E BT R R A . A AR
WEFRIE, AR H. pylori 16S rDNA BH M & Bk 0 B AR T & 4 2%, TR
DL GE 50 4248 2 H. pylori (1) CagA & H. VacA HAMRMAFRWIEES, HEE
AR BB 72 SR B I RNA BT, S 10 H. pylori RNA # e LU, -
FAAERORIRIN, 2 AU 7 5 AR TR B HE R . 20T N A T BRI AR T R I, &2k
B AE N NAR IEH E R R A 2 —, SMEE T AR NG E, AR/ NE
TRUATE E, TEAHB AL RE . IR E R P R EEE L, ([HAHTRATT.

SR
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