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[ Abstract] Objective To establish a viable bacteria assay for Helicobacter pylori (H. pylori) by assessing the cgt
gene expression, and to develop accordingly a rapid and novel testing method for clinical precision treatment.
Methods Viable bacteria count was determined in bacterial cultures. The transcriptional expression level of cgt
(hp0421), the conserved gene that encodes cholesterol-a-glucosyltransferase (CGT) in H. pylori, was measured by RT-
PCR. The correlation between the number of colonies and cgt gene transcription expression was analyzed and the
regression model was constructed. The linear range, sensitivity, and specificity of the new method were examined
accordingly. The bactericidal action of clarithromycin was assessed using this method to verify the performance of the
method in determining clinical bacterial drug resistance. Results The Ct values of cgt for H. pylori colony counts of 10%,
10%, 10°, and 10° CFU/mL were 29.67+0.14, 23.37+0.36, 17.65+0.37, and 11.38+0.39, respectively. In the range of 10'-
10° CFU/mL, the regression equation for cgt gene expression and viable bacterial counts determined by RT-qPCR was
y=-0.350 1x+12.49, with the correlation coefficient being R*=0.9992 and the sensitivity being 10' CFU/mL, showing no
cross-reaction with 13 other bacteria. The lg values of live H. pylori bacteria treated with clarithromycin at 0, 5, 10, 20, and
40 pg/mL for 12 h were 2.57+0.02, 2.45+0.01, 2.1940.02, 1.91+0.07, and 1.33+0.05, respectively. The corresponding cgt
gene Ct values were 27.76+0.09, 28.37+0.24, 29.51+0.14, 30.11£0.12, and 31.66+0.11. By applying the cgt gene expression
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in the equation, the estimated counts of viable bacteria were found to be 2.73+0.03, 2.52+0.08, 2.11+0.05, 1.89+0.02, and

1.33+0.04, showing no significant difference in statistical analysis (P>0.05). Conclusion The method for assessing viable

bacteria account by evaluating cgt gene expression in H. pylori was successfully established, significantly reducing the time

required to determine viable bacteria count and providing a new method for clinical viable bacteria testing.

[ Key words] Helicobacter pylori

cgt gene

VIR AT B4 (Helicobacter pylori, H. pylori) B3 B8 K
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P BRI DR () 3R ik 1, B CofE 5 I 75 1 % A Graph Pad
Prism 10347 [B1H 43087, 3RA5 15 7 8 SR . 8 Bl
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AT PHEH ] L BER IR AR 1656, FH-ifi 1 bonferroni
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T 3R R1310" ~ 10° CFU/mLAYH. pyloribRifi i
S RO gl 110" ~ 10° CRU/mLEJE H. pylorify
HESH R cDNA NS, Fcgt. 16S rRNA, ureBA 5|4
HEFTRT-qPCRY™ 1Y, 15t 355 | 9 (4 I s i T (321) 5 LAHL
pylorift) A 5 B IglE R x A by, CHE A y by, 15334 1]
. SRR, cgtBI AT R A AHEL T 168
rRNA | ureBHE 3T 1.0, £ 01 RAL 55 SR B ) 400 &
TR (322, IK1A); XF10°, 10°, 10° CFU/mL¥KJE H. pylori
FIPCRI= WA T B NE M e L vk 43 BT & L (JE11B) , cgthit
(5 | ) R A e, T LAY HS10° CFU/mLR B A PCR
7“4, 16S rRNA , ureBIBEY 1#10°, 10° CFU/mLVK 11
PCR™), DA &5 R, cgtBE N5 [P N A ER B 1 HIF51]

£ 1 H. pylorifficgt.16s rRNA .ureBE E|Ct{&
Table 1 Ct values of cgt, 16s rRNA, and ureB genes in H. pylori

H. pylori concentration/ Ct value
(CFU/mL) cgt 16S rRNA ureB
10° 11.38+0.39 11.77+0.37 17.46+0.17
107 14.12+0.12 14.86+0.21 20.42+0.23
10° 17.65£0.37 1933025  23.39:0.19
105 20.44+0.18 24.12+0.27 27.96+0.22
104 23.37+0.36 27.49+0.24 31.52+0.17
103 26.42+0.15 31.51+0.27 0
10° 29.67+0.14 33.62+0.35 0
10' 32.69+0.12 0 0

%2 cgt.16S rRNA . ureBERENEH. pylorif) E JFEE!
Table 2 Regression model for measuring H. pylori using cgt, 16S rRNA,

and ureB genes

H. pylorigene  Regression equation ~ Determined coefficient (®)

cgt y=-2.862x+35.68 0.9984
ureB y=-3.557 x+42.14 0.9897
16S rRNA y=-3.336x+45.47 0.9894

2.2 RT-qPCRZE®K T cgt5 | IMEMESEE S R E

Mgt 19 ¥4 H. pyloribr R ' cDNAY & 1, LA
W S W TR B 4R S, R FEIE 10" ~ 10° CFU/mL
I, CHfE 5 AR I A 1 T v B R G R, RUEH
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Marker

108 10° 10 10° 10° 10* 108 10°  10*

[ 1 H. pylorifficgt, 16S rRNAFN ureBE E 5| ¥ 55 1%
Fig 1 Screening of cgt, 165 rRNA, and ureB primers for H. pylori
A, Regression model. B, Agarose gel electrophoresis band.
10" CFU/mL; hCHE A B8R, LhB & AU 1glE Ay A b, 2K
R EIEJ5FE y=-0.350 1x+12.49, R°= 0.9992([&[2)

10
- y=-0.350 1x+12.49
g 8 R=0.999 2
e
= 6
8
5 4
Q
S
L0
0 10 20 30 40
Ct vaule

[ 2 H. pylori B7&EIFNCERRAE #1 2%
Fig 2 Standard curve of the Ct value for H. pylori colony count
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P REEER DA A2 B AT AT BRTA . R ARG | 70/ PP
CVEERRTE . FBUEERTA . FLIR A . FLIREERR T . IR A
Z S A AR B R PR 13 TR A AT A5 (10° CFU/mL)
W cgtZRBIEOL, WilE ik ke k. SRR, cgth1 )
XFH. pylori HA B R 5L (1513)
2.4 RT-qPCRIENE @ 1B EN =R BRIzl

RT-qPCRIEAG 75 2 CHE A3 i, F CeEALA ]
AR B T g (L, 4 SE PR AR B gl 5 AR
NIl AT 22 R G 0HT . PR LA AR ) BE 1 s
B RVEHE E R S RA LI B E HglE, A4l R
SBREATEIglE, BAL MR i 1g(E, A BRI 22 53570
Gt E L (P>0.05),

100 F o —
75t ’
55l H. pylori /
o 4
251 /
/ Others and negative
0 , , P—

5 10 15 20 25 30 35 40
Cycle number

& 3 H. pylori K] cgt5| ¥4 R IE T
Fig 3 Verification of cgt primer specificity for H. pylori

*3 mIWEZRLEFH. pyloriE E#lglE . CEIUR EFAREIgE
Table 3 The lg value, Ct value, and regression model Ig value of H.

pylori colony count after clarithromycin treatment

Drug concentration/ Ig of the regression

lg of concentration ~ Ct value

(ug/mL) model
0 2.57+0.02 27.76+0.09 2.73+£0.03
5 2.45+0.01 28.37+0.24 2.52+0.08
10 2.19+0.02 29.51+0.14 2.11£0.05
20 1.91+0.07 30.11+0.12 1.89+0.02
40 1.33+0.05 31.66+0.11 1.33£0.04
3 itie

H. pylorili FRAEIT K (3 ~ 5 ), W FREEZRAR H ™Y,
PRAKEE 5 o T LT 24 TR AR Y 355 35 B &2 2%, XA K
ST R RIS KRN T L . SR A R
PG HH AR 25 5 AR ARG I S O 34 TR R s DU 7 AR AU
B BSRIEDRUI B H R AT LIRS H 2RSS A, (R T
R R | AR R, FLES SR T S i T e, SO
I R I FH vh 32 BB, kg T g sk 26 [m) S5, AR B 52 T
KT —FP R | B H AR A RT -qP CRIG B A
oo IR R BUE T IRE]10' CFU/mL, K B pe, mT
TE2 W S8 REAR AN A | 285 54T Bl B A, AT
pNUFREEE SN PR el &

AIFFERIHH. pylorifif cgtFk Fl 32 15 5 3K Jz B B
. FSEHH. pyloribn W CH ST CHE FITRE 2545 211
T P g (B2 [A] AR 2, B T CHE -5 15 TR A AT A 2k
PERR . S i R BT i H. pyloriFE AR
TR D5 i AT A1, S8 i T & B0, SEBRAS 2 T
TEECS R T RIS 0 TR 75 B (] ) 25 S e e 2
F(P>0.05), TF BH 3 220 4G B B PR ) 2 36 d Sfe il
I PRI H 5 R IR AN 0 B A 2 (R BT B AR
ot I, RT-qPCRIEFE—E B ] LIRS Rk,
Xof I R 245 K I EL A T80 S SRR AR, %
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cgt's | Wy 72 B0 Foe ey | e SR ELORSF PR GS, A  &5
WRE o A J7 ik 5 cgt 3L FAE v L SEER NS H.
pylorif& EKTIM,

BT, K IGY7H. pylor:f&ﬁ%%ﬁ@ﬁ ZL AN R
ANBR R DR 5 0 T B A BT AE 2R X 3H. pylori
i 24 HEZRAE 1 T, T ™ EE AR T 24 [l R, SR G
TIRYT IR, 181 B A A BTt 24 AT AR () A 4 AU
AT R RH. pylorilB e it 12 Wi i 245 ) 5 $ it —Fip
BIERZR BB, W H. pylorif®) i RBFTE FNGY T S5
o 3 AE cgrBk IR IR RPN H. pyloril B AR, /S
BRI E A AR HE MR ST T TR TS B cgr K 3R Gk
AR, IR T e hifs R 2 H. pyloriiﬁ?i]“ﬁ%ﬁ
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UEFIEAL o

* * *

EETTREY RS RI0E SO B DRk Bk AT
B WA S VRN T 1525 2 5 1R, 99 S & FK 6% 58 £ BT IR AR ST AT
FEIH A B, A S S uE R AT B, v K 51 57 A UM AR A A

T, W SCHR TR o A B R 2, SRRG S TS Jy ik, B RIS B
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SRS A TEE B AR SRR AA T, HXPR 2%
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