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Abstract

AIM: To explore the relationship between fungal
evolution and the severity of gastric mucosal
lesions by analyzing the genetic diversity of
fungi in gastric mucosa of patients with different
gastric diseases.

METHODS: Sixty-five gastric mucosal speci-
mens, including 52 chronic gastritis specimens,
11 gastric ulcer specimens, and 2 gastric car-
cinoma specimens, were collected by gastros-
copy. CHROM agar medium was used for iso-

lation and identification of fungal strains. The
fungal strains isolated were grouped according
to the severity of lesions, and 18 strains were
randomly selected to sequence the internal
transcribed spacer (ITS) regions for homology
comparison and phylogenetic tree building.
The relationship between fungal evolution and
the severity of gastric mucosal lesions was then
analyzed.

RESULTS: A total of 34 (34/65, 52.3%) fungal
strains were isolated, of which 23 (23/52, 44.2%)
from gastritis samples, 9 (9/11, 81.8%) from
gastric ulcer samples, and 2 (2/2, 100%) from
gastric carcinoma. There was significant differ-
ence in the fungal detection rate among different
groups of patients (y° = 7.023, P = 0.030). The ITS
sequences of all the 18 strains were deposited in
GenBank (GenBank Accession Nos. GQ280298-
GQ280334). The phylogenetic tree obtained sug-
gested that some fungal strains in certain evolu-
tion branches were closely related to the severity
of gastric mucosa lesions.

CONCLUSION: The severity of gastric mucosal
lesions is associated with fungal evolution direc-
tions.
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WLJZ W2 W ok B 5t 9, =4 20 i L0 30 e 28 P 12 Tk
R . BT RIS A T B R SO B
HALIINL] 5 e 1R AT ¥ (Belicobacter pylori,
H.pylor)) S EMEGAT %P1 2, B0
FURI, BB G I IR B D E
FEW R AR, 35t 5 1 R 0 2 KT Bl 3 05 .
70 B A FEA P B TR H I, R
A 2 5 R R A s DA SRS H X R R
LR 2 PR PR Sl A 7 ) i R FE IR G R,
= BFIT. A S0 A I R S R
f/ITS(internal transcribed spacer region)/y-%13&
BRI 22 FEVE, 0 B 0 B R PR R AL T 1) 5 8 G B
PG FR, YIRS R 3% VA O
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1 #RRA

1.1 ## 2008-07-07/08-25 138 J* H = 24 K20
R E SR AN SRS, 2R E, BEShA
5T, Feestl. Horh gtk H 25241, H itz 11
i, B2, 54341, L2241, FFES18-79%, F
BIEERY h46.325%, 13 mo PN Al B H7 i &
SR AN B U 5% A 4L 2R
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HIT PR R EER & H pyloritE L.
1.2 7%
1.2.1 AH 5 B35 BEIEFEAIIA200 pLA:
PR KRS, WFTTRS). H20 pLFEAE, e T
CHROM agar&Ek i i (AR5 FR 3L O M S 4
ARG PR AT, 37 CHFR3 d. S i
W45, K 2 B 3G TR M I AT S e (A
K, TRCHKEEMA, HREKFEAR).
MTEB T B ICAAN B T EpE Hh, -20 CIRAF.
1.2.2 & & AR ADNAFEIC 4 P 15 41, EHL
FLR RARFEARS pL, 301 mL A R D 5
FRHERTMN R AN DA B 2wl ) o 3
WIS pLA 4 (3 /L, DLl AL RS i e i)
(Sigma, US), 37 C/K# IR, 4l iwhE. & M-
FIEFEIDNA,
1.2.3 PCRY ¥ 4= 55 #ml: F SLHITS) T 4138
M 5IITS1: TCCGT AGGTG AACCT GCGG;
ITS4: TCCTC CGCTT ATTGA TATGC"( 4=
LAY TRER AR S5 A R A A IEATPCRY 4.
PCR/AZ (50 uL): 41 uL H,0, 5.0 uL 10X Buffer,
1 uL 10 mmol/L dNTP(Roche, Switzerland), 0.5
uL 20 pmol/LET514, 0.5 uL 20 umol/LJ5 54,
0.25 uL 5 U/uL TaqE(TaKaRa, K% 544 T
ABRAF]), DNABER2 uL. 44t 95 CH#
Ja 35 min; 95 °C 30's,55°C 305,72 C 30s, 40
AMEFR; 72 °C 10 min; 4 ‘CIRAE. 20%3 fEHE1X
TAEZZ 1, genefinder(Bio-V, &[] 1415 EW)
BHEA B2 v Z R Gk 4 (A, 110 V 30 minH
7K. PCRHI500-900 bp, A0kt e 14 1%
(Bio-V, E 1A 4G EMFHEA R A A, Ffidsx
S S5 A K PCRIAVE Wik bl A TAE) TR
FARNR S A R w @A77, W7 Ik fHDNA
P HI$EAE GenBank, 10y it BrJk 6 952 5
(genbank acceeeion No.), AT /741 LT 4347
1.2.4 53] 547 Rk At 2 50 S6H il 45 1 H
Clustal XF2 /73T Lb X P, RHIMEGA3.0
(molecular evolutionary genetics analysis, MEGA)
RAFAR 72 (Neihbor-Jioning tree) 7 JEAL .
it b TR SR HISPSS11.5588 th %A % %
Pt T Pearson ¢ Kk, Kendall 240140,
MITSIFAIRMSE S SWEE W . Hpylori. F
Wy MRS DT WL PRI ) A S SR
FrHEAT ELE AT, P<0.05 447 G it 2 7 X

JHHE R B —
R, TARAE
W s — A

BTy .
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W % & A m 1 ZB066  FJ697172° M 57 1 D =l
B, A Gk E 2 ZB007  GQ280298 M 58 1 D =l
B, mEaBD 3 ZB009  GQ280300 F 78 1 B IBUEFEEBRMNEE, B
AR ESIR2, Ay 7BO11 GQ280302 M 39 1 C BR5H B
Cphlp. Tuplp. - .

Rbplp% % # 3 5 ZB016  GQ280304 F 56 0 B IBMZEEBRMEE
FRF AL AR 6 7B024  GQ280307 F 23 1 A BRI B LA RR
7 ZB026  GQ280309 M 30 1 B IBMIRTRIEB KEEE=
8 ZB028  GQ280311 M 55 1 A IBIERFREBIMB TR, T 18RS
9 ZB032  GQ280314 F 42 0 A IBMERTIET S
10 ZB047 GQ280319 M 44 1 B IBMRRME BRI, BTRAR
11 ZB052  GQ280321 M 65 1 A IBMEE BB E
12 ZB054  GQ280323 M 71 1 B IBMRTRIME B R MEE=
13 ZB056  GQ280324 M 40 0 A RTRMEYE, + 18Ik
14 ZB059  GQ280325 F 31 1 A IBMERRMEBRAA TR
15 ZB068  GQ280328 F 25 1 B IBMERTRIMEBRMEE=
16 ZB071  GQ280330 F 43 0 B IBMRRME BRI . BTRAR
17 ZB073  GQ280332 M 30 1 C BRZSH, MBI
18 ZB082  GQ280334 F 27 0 A IBMRTRIEBH

*M =5, F =1 " W IRIEF SN 1 = BB, 0 = BRI ° AR REERERGIERRE0UEL, BA: RIERIRSAIE T2, HIELE;

CH: BR; DA: B8 ' MB=HE.

1 CHROM agarRiAERRIEFEMNER. A: 24t
BTN E O SERE; B (BPRZB066) 25 (0 BYE MG
SR,

2 BR

2.1 RABAWE » Bziten &R Lo B
F% H 344 FL H HE(34/65, 52.3%), /ECHROM
agar BRI B BRI, A — MFEAR(F FE
ZB066) 25 AR T A OGH ER B, ok A H R
A LR RGBT A R, Rgs R
LT

2.2 ITS/FPCRY 3§ 45 R 344 BL I W ARFE A
AT HEHITSI-ITS 2558751, PCRA=) A (%
BRI M 535 bp, Sl & ER R 871 bp(K2).

2.3 ITSH 3 541 HEA L JEp B0 25 1 52 40 A
A4 A P B IR R IR JE R R (R F5 v
RIEBE R E4TERE %), BT MEA; B4L:

B

H...--... aw Huwwl SeeEsw

2 [TS1-ITS 2ERFESIPCRF=HJEERE. M: 100 bp DNA
ladder Marker, F 4 & EkEE 41535 bp, HiE @ FKE 4871 bp.

PRE IR R N2, BB (ELAR R
R BETEE R), BT AREA; C4l: W
PFIEBIRBNLE(CH B5), BEHU2AFEA; D
Y o0 R I R (), AN REAR, BEATITS
FEFIALI. I BT IR DN A ¥ 5113242 GenBank,
G BR R 4532 5 (genbank acceeeion
No), MIF45 5 K GenBankiF M5 W& 1. W F45
RIAT AL 0T, EELITSIF 51 R GE ik Ab A
3.

2.4 G EARRAK AR ERL RS B B IRAT
o B AR SRS AT $2 RO ES W o 4, LR PR
PERLERYEE . Bt BTN
44.2%(23/52), 81.8%(9/11), 100%(2/2), 225747 %¢
X (7 = 7.023, P = 0.030). ZKendall254%
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3 111E
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R BV £ A R TR A i DL ) 35 AT
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P B AR 2 OB AR 2 I R e, BT
R I B AT AR 3 R T TR R B I, 9 A g
R EHE(chromosomal rearrangements). 24K
1 9wt AH G SIR2(Silent information regulator
2), XCphlp. Tuplp. Rbplp=5Z i skIN 12
5t BRI 2 R A R 2 A O
RIS () A1 RR R B 2 1) K 2 S, IX AR RE T IR
A SR A 24T B SO TR, A G
WSRO M. DR, T8 3 6 TR 35t A 2 4 SR
B4 T7 U, T Lo S50 M 20 s AT R
i A M7, Rk 0 R s 2 T ST A
RIETTIh).

ARSI BULT S 7 91 A % BT 2 A1 1)
Wl 77 v, DR LA A0 A OB R RN A ik [R] 4 Y
DNAJF%1 4 18S rRNA-ITS1-58S rRNA-ITS2-28S
rRNAPFEICE &, HPITS1(internal transcribed
spacer region 1)F1ITS2(internal transcribed spacer
region 2) A W& FH R ERRIX, ITS1-ITS2#8 5
Z EHARERE R J) /), A FE A R, A aT L3R
52 A5 B, FRE, 5S rRNA-58S rRNA
rRNA-28S rRNA & JE LR, FATR AR 54 1
Folt AR ST . o BLTRE AT T SIXBEAT 204, 7T BASK
73 LA BRI 5 e A AL 5 S rT SR s AR £
BITSIEHIHEAT GenBank, 1] BL 5 2 ER&HEAT
IILRITSIP AT P FI 6, AT T i AH DG ST
BB PR B AR TR IR PR DG AR« 1B 43 S 1) A
AT O, CE 12 N T B0 I o kA Ty
[ (et

ARSI KK 1T IR 184N L 1R A AR £ T
ARG AR, RIS IR EL Ay B, ) Tk
ZB024. ZB056. ZBO0S593E 1k 43 37 %6 i B 1 45
iRE R fe /S, RIS IH pylori&4s, Wififh R
FRAEFIIE 2. WFEZB007. ZB052. ZB054.
ZB068. ZB071. ZBO738:b 4337, Xt ti
B, NEFEH pylor!E AR LT BRI H L
FhIEBELE, W& FEH pylori &y, ] H IR AR ZE
4. e B AR, SRR
. WHKZB009. ZB011. ZB016. ZB026.
ZB028. ZB032. ZB047. ZB066. ZB082i{k
I, T SH. pyloriBtr, A Re X Jib = A R
5. HdhzB016. ZB032FIZBO82 1115 - #i
wVE HpyloriBPE, 5450 00 Ji FRAE RS 2 A
NE Y ARG I H py lord R TG DL R,
X F AR, HhZB009RIZB028 i
R HUREE, (HT —38 M I %oy
SCAR AT IR, E O B B AR P e

WA R
AR NE TS,
H— R H .
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ZRUA. EHUEHED, X —E 4k 23 S 1 ST TRR T &
TREIIGFREE, 5298 EVE . Hpylori&yess
[SE$-2 08

ARSI A B B IR 1340 T Fh IS 1R T PR
o, R334 SRR, 1D S ERE, SCA
(R E AL HIR]. Zwolinskas 2% # I APLR Sike:
AT I T 2934 WA AS R AVE o0 1B 3 11 B &
TR R REA, 23 B R R I BL R s R R, i
BRI (1742.4%, FIEOSERR 738.7%". ARSEH
A B B R A T i R AR G HORRS Dy
S

ARSI 1) R R A B H #6452.3%,
10 H RFEA T h44.2%, Bt h81.8%, H T
AT IRIEAT, Karkowska-Kuletafi& 7F
54.2%11 B 7 B EA10.3% S R EETE
FOBREA R 2y B s 2% Y. RSz i T R
W S LR R R, T RE S FEARIE
U OLA DG, W Hudl, R0, e I, B
e BRI 3R RE AT B A ) Ry
A B AN I R B, 3 0T BT I R A
A T RE . PRI IS A T R
YL E W 1 A R I B A K, 35 1 AR
WK T At NPT ERIT4 wkfa, bt
PR B ks, REBR . K R sh e
SEG R B A B B RN W AR, b
B E". Ramaswamy25 35 58 A6 ME 5t
5 SRR IR G, RIPUE R, JF
ZRREFEMEIRG, v st oM
RIS R B 7 A 4 A 1 R AT i A M
JIEHE, wT LAXERR = AR M SR A ), 2 Bk
WP T BB & 0 U fEA S
RIWACGHRE S S E /I RAERIR, 5
RO 2 DIAE OC. AR S0 e A 2481,
I3 AR H S R RO B S R, Ly
S A R RN D D) R TR AR B AR
AW R T HE AR 4
PR DA S, i R 2 S IR R W
P RFEARRELE— P,

B, ARSI R I S A R B R G ) I
WS G REME IR, (O R B TR TT S 471 [R) 54 % Bl
MR, HELCHE A o S WK IE AT Hopylori
G B E O, ] 3 U 1) AR [
RN, FE LAk 53 S0 o S BR B R RE,
W SH.pylorit FFERMEN T, 25 BRI
N, 5SSO 55 10 L BR R B bR, B

YH pylori i IS, WA S H Rl 8%
(RIRBEIR. DRI, X BRI S0 s AR 1 k25
WEFL, AT LU B B0 M a 10— AN A 5 7).
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