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Fig.1 qPCR amplification curve of 4 strains
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Fig.2 Mass spectrogram of MALDI-TOF MS of the 4 strains
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*1 4 #E¥ MALDI-TOF MS WS E&R
Tab.1 Identification results of MALDI-TOF MS of the 4 strains

Strain numbers Matched pattern Score value

9A S. agalactiae V29 CTL 2.276
41B S. agalactiae V29 CTL 2.359
44C S. agalactiae V29 CTL 2.417
76D S. agalactiae V29 CTL 2.445

2.300 —3.000: Highly reliable speciesHevel identification; 2. 000

—2.299: Reliable speciesevel identification.

9A 41B 44C 76D

B3 4 BRERE S. agalactiae FTIFIEME R

Fig.3 S. agalactiae antigen detection results of the 4 strains

S. agalactiae il I, XL RELIIX 4 DEEAR A
S. agalactiae $ )5 FHYE .

2.4 CAMPIRIGZER 4 MEtkS &R O
R ( ATCC 25923) 7F 35 °C \5% CO, fa Ji 4 H 45
24 ho Z5 AN K4 R, PR 38 B X AR I I

B4 4 tREMRkE) CAMP 2 5z
Fig.4 CAMP response of the 4 strains
1 — 4: 4 strains; N ( negative control) : Enterococcus faecalis

( ATCC 29212) ; P ( positive control) : S. agalactiae ( ATCC 13813) .

JaR X AR CAMP 1256 1Y A 5 bR, 1% 45 R R W
4 FREEFE CAMP 562 A BAE .

2.5 REAEWMREHMLR ERE K 163
rRNA J A7 91 S U, 1) mafft S00F3E47 791 2
HIEX IR AL . B TR P I E N RS L
BRILE S, RGE KT R RSCHF 3 ( bootstrap per—
centage, BP) X151 70, R ILE R TT{F . 4 BRERYY
PEEN S. agalactiae . E— 25317 bR W] 2 58 K
HRAE(KE6) , KW 9A 576D KL L RKITL, 418
F144C TRENBYIRG KR

2.6 MLST ©2  ffi i MLST F 4 ( https: //
github. com /tseemann/mlst) 73T 7 X4 K ILH
( adhP ,pheS ,atr,glnA ,sdhA , glcK , tht) 1] MLST 4371,
I\ 4 BRE AR MLST 43 & 4 & ST862 ( adhP = 16,
pheS =1,atr =4, glnA =70, sdhA =9, glcK =3, tht =
2) .

2.7 c¢fb FHILLTER LK ob FIMEAS R
P, XoF 4 BRTRR 1Y PF 5 7 510 B D e 0 e a1 A7
X 3R 2.3) o ST R B 4 BRI R R A
H5ZH ofb P HVHALY R B, IESEIX 4 BRI BRAFTE
ofb FEAHRK .

K2 SR HFILLENER

Tab.2 The sequence alignment results according to the cfb

Strain numbers 9A 41B 44C 76D
_— 9279482 11314170 9487536 9 848 644
e (100%)  (100%) (100.00%) (100%)

Total mapped 0 0 0 0
Mutiple mapped
Uniquely mapped
Read- mapped

Reads map to “ +’

Reads map to ‘-’

o O O o o o O
oS O O o o o <O
oS O O o o o <O

0
0
0
Read-2 mapped 0
0
0
0

Reads mapped in proper pairs

%3 4HEM%E S. agalactiae ATCC 13813 i cfb 16 H 15 R
Tab.3 Detection of CAMP factor and cfb gene of
the 4 strains and S. agalactiae ATCC 13813

Strain numbers CAMP factor ofb

9A Negative Negative
41B Negative Negative
44C Negative Negative
76D Negative Negative
ATCC 13813 Positive Positive

2.8 IEfg¥EEERCARIKE  EHXF ofb BOitAE RS
WyieAT A WU PR/ 768 bpo PCR 3
W SR L SR I BRUIR R R I HEL TR 70 B 4 19 7 ) I Bt
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Fig.5 Circular evolutionary tree of the 4 strains
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Fig.6 Circular evolutionary tree among the 4 strains

gicsk. SR B (K 7): XIS, agalactiae
ATCC 13813 f£4> FHAriC 700 ~ 800 bp £k 2 [A]
() B AR DX D AR — T T 454, /N5 T 768 bp
— B UESEY AR R ARG SR 4 R RRAE X R A
BRI E] H 1 515 AR bR AER A ofb
P BAPE

3 iwtig

ULAESK , S. agalactiae 83512 Wik i (4 418
2502, SCk'™ 0 , 7635 5 2 /R >4 X kil
JEF 31 kit Xpert £2IHY S. agalactiae, FIRAEHR
FAAEMIX 225 0% ~7.1%) o ilad MLST Ak szt
JE& LYK I T 3X 31 4K S. agalactiae W] 73 44> FEkE
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BE7 4 kEREIKE
Fig.7 Electropherograms of the 4 strains
M: Marker (1 031 bp); 1 —4: 4 strains; P: S. agalactiae ATCC
13813.
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Complete cfb gene deletion in Streptococcus agalactiae:

molecular mechanism of qPCR false negatives
Wang Xiu, Leng Guiyun, Yang Yunsi, Tang Wei, Zhou Qiang, Yao Jie
( Dept of Clinical Laboratory, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601)

Abstract Objective To investigate the causes of false negative results in the detection of Streptococcus agalactiae
using fluorescent quantitative PCR ( qPCR) targeting the CAMP factor gene ( ¢fb) , and to perform a comprehensive
analysis of the associated molecular mechanisms. Methods A total of 76 vaginal secretion samples were evaluated
using both qPCR based on ¢fb gene and bacterial culture methods. Four suspicious strains exhibiting negative qPCR
results but positive culture findings were identified using matrix-assisted laser desorption ionization time-of-flight
mass spectrometry ( MALDI-TOF MS) , latex agglutination antigen detection, and the CAMP test. Whole genome a—
nalysis was conducted utilizing the MGI DNBSEQ-T7 and Nanopore-PromethION 48 sequencing platforms. Phyloge—
netic and circular evolutionary trees were constructed using the 16S rRNA gene for strain verification. Multilocus
sequence typing ( MLST) was conducted, and ¢fb sequences were aligned and analyzed based on spliced sequences
and original data. Specific primers targeting the ¢fb gene were designed for fulldength amplification, followed by
verification through agarose gel electrophoresis. Results The four strains identified as suspicious were classified as
S. agalactiae through MALDI-TOF MS, antigen detection, and 16S rRNA gene analysis, with MLST typing indica—
ting ST-862. Phenotypic analysis revealed a negative CAMP test. Whole genome sequence alignment failed to de—
tect the ¢fb gene or any homologous sequences, and molecular testing confirmed the absence of ¢fb gene PCR ampli—
fication products, thereby confirming its complete deletion. Conclusion This deletion is identified as the molecu—
lar mechanism responsible for the false negative qPCR detection of S. agalactiae when targeting this specific gene.

It is recommended that the qPCR detection targeting a single ¢fb gene has limitation, and this may impact clinical
diagnosis and treatment decisions. This limitation warrants carefulconsideration.

Key words S. agalactiae; fluorescence quantitative PCR; matrix-assisted laser desorption ionization time-of-flight
mass spectrometry; ¢fb; whole genome sequencing; multilocus sequence typing
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