
About 1928 Diagnostics AB

The 1928 Bioinformatics Platform supports microbiologists and infection control 

professionals who want to take full advantage of DNA-sequencing for transmission 

analysis and taxonomic classification of bacteria and fungi. 

  

1928 Bioinformatics Platform  

– where complex data turns into actionable results

Group B Streptococcus (GBS) can cause serious illness in people, particular 

in newborns. Therefore it is of value to monitor and perform surveillance at 

hospitals for HAI and prevent outbreaks.

Using 1928 Diagnostics (1928) core-genome MLST schema generator, 

we created a putative cgMLST schema for Streptococcus agalactiae and 

evaluated its performance in terms of ability to detect core genes (i.e. the 

definition of a core gene is that it is present in the majority of strains – in 

our case > 95% of reference genomes) as well as having high resolution to 

be able to detect possible outbreaks and related samples. 

All the complete genomes of species Streptococcus agalactiae available 

from NCBI RefSeq were retrieved on the 21th of April 2023 (n=102) and used 

as reference genomes. Genes present in > 95% of reference genomes were  

retained as core genes. Streptococcus agalactiae isolate SA111 (NZ_LT545678.1) 

was used as the seed reference, providing the base of the core genome 

schema. The resulting schema yielded 1258 core genes representing 60.0% 

(1258 out of total 2095) of the coding genes from the seed reference.

The core genome schema performance was evaluated using four different, 

publicly available datasets.
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BIOPROJECT # SAMPLES ARTICLE

PRJNA345233 45 –

PRJEB26578+PRJEB34494 15 [1]

PRJEB18093 801 [1]

861



531

209

290

12

128

209

98

112

30

34

95

24

30

40

73

23

62

55

47

53

44

53

38

51

35

47

43

46

33

46

0

32

45

29

42

25

42

24

40

22

1

38

21

36

17

35

35

32

31

30

30
28

ERR1741696 PHEGBS0524 CC23 23 99.0%

ERR1741525 PHEGBS0630 CC23 498 99.1%

ERR1741620 PHEGBS0337 CC23 498 99.0%

ERR1742030 PHEGBS0176 CC23 23 99.7%

ERR1741842 PHEGBS0618 CC23 1214 98.9%

ERR1741926 PHEGBS0086 CC23 1317 99.0%

ERR1741385 PHEGBS0049 CC23 144 99.2%

ERR1741436 PHEGBS0663 CC23 144 99.2%

ERR1741606 PHEGBS0518 CC23 498 99.2%

ERR1742012 PHEGBS0616 CC23 24 99.0%

ERR1741500 PHEGBS0047 CC23 24 99.0%

ERR1741677 PHEGBS0067 CC23 23 99.1%

ERR1742116 PHEGBS0070 CC23 23 98.7%

ERR1741692 PHEGBS0134 CC23 1218 99.0%

ERR1742041 PHEGBS0152 CC23 24 99.2%

ERR1741906 PHEGBS0188 CC23 24 99.2%

ERR1741889 PHEGBS0295 CC23 23 99.2%

ERR1741806 PHEGBS0048 CC23 23 99.1%

ERR1742111 PHEGBS0367 CC23 23 99.1%

ERR1742039 PHEGBS0106 CC23 23 99.0%

ERR1741671 PHEGBS0401 CC23 23 98.9%

ERR1742051 PHEGBS0044 CC23 23 98.8%

ERR1741621 PHEGBS0547 CC23 23 99.0%

ERR1741794 PHEGBS0589 CC23 23 99.1%

ERR1742120 PHEGBS0287 CC23 23 98.8%

ERR1741579 PHEGBS0503 CC23 23 97.0%

ERR1741901 PHEGBS0658 CC23 23 99.1%

ERR1741785 PHEGBS0447 CC23 1065 99.2%

ERR1741549 PHEGBS0654 CC23 23 99.2%

ERR1741456 PHEGBS0623 CC23 23 99.2%

ERR1741918 PHEGBS0095 CC23 23 99.3%

ERR1742119 PHEGBS0193 CC23 23 98.6%

ERR1742074 PHEGBS0123 CC23 23 99.1%

ERR1741747 PHEGBS0336 CC23 23 98.8%

ERR1741523 PHEGBS0283 CC23 23 99.2%

ERR1741548 PHEGBS0267 CC23 23 99.0%

ERR1742059 PHEGBS0527 CC23 23 99.1%

ERR1741375 PHEGBS0265 CC23 23 99.1%

ERR1741957 PHEGBS0230 CC23 23 99.0%

ERR3531630 200702 CC23 23 99.0%

ERR1741442 PHEGBS0465 CC23 23 99.0%

ERR1741602 PHEGBS0407 CC23 23 99.0%

ERR1741801 PHEGBS0121 CC23 23 99.1%

ERR1741553 PHEGBS0300 CC23 23 99.0%

ERR1742082 PHEGBS0270 CC23 23 99.1%

ERR1741599 PHEGBS0539 CC23 23 99.0%

ERR1742038 PHEGBS0248 CC23 23 99.0%

ERR1741459 PHEGBS0060 CC23 23 99.0%

ERR1741679 PHEGBS0246 CC23 23 98.9%

ERR1741539 PHEGBS0122 CC23 23 99.2%

ERR1741958 PHEGBS0512 CC23 23 98.9%

ERR1742029 PHEGBS0170 CC23 23 98.9%

ERR1742108 PHEGBS0625 CC23 23 99.3%
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ERR1741445 PHEGBS0533 CC1 14 99.3%

ERR1741744 PHEGBS0100 CC1 3 98.4%

ERR1741512 PHEGBS0627 CC1 2 98.6%

ERR1741823 PHEGBS0446 CC1 1 99.2%

ERR1741427 PHEGBS0662 CC1 1 99.3%

ERR1741584 PHEGBS0266 CC1 136 99.4%

ERR1741850 PHEGBS0549 CC1 1 99.6%

ERR1741564 PHEGBS0448 CC1 196 99.4%

ERR1742031 PHEGBS0463 CC1 196 99.3%

ERR1741493 PHEGBS0450 CC1 1 99.4%

ERR1742049 PHEGBS0670 CC1 1 99.7%

ERR1741647 PHEGBS0568 CC1 1 99.6%

ERR1741687 PHEGBS0206 CC1 196 99.2%

ERR1741695 PHEGBS0084 CC1 459 99.4%

ERR1741669 PHEGBS0378 CC1 1 99.5%

ERR3531636 200690 CC1 1 99.6%

ERR3531637 200684 CC1 1215 99.5%

ERR1741501 PHEGBS0082 CC1 1 99.6%

ERR1741573 PHEGBS0098 CC1 1 99.6%

ERR1742016 PHEGBS0368 CC1 1 99.4%

ERR1742042 PHEGBS0041 CC1 1 99.5%

ERR1741749 PHEGBS0164 CC1 1 99.6%

ERR1741752 PHEGBS0648 CC1 1 99.6%

ERR1741367 PHEGBS0127 CC1 1 99.4%

ERR1741361 PHEGBS0520 CC1 1 99.5%

ERR1741497 PHEGBS0081 CC1 1 99.8%

ERR1741913 PHEGBS0493 CC1 1217 99.6%

ERR1741485 PHEGBS0306 CC1 1 99.7%

ERR1741478 PHEGBS0373 CC1 1 99.3%

ERR1742032 PHEGBS0360 CC1 1 99.3%

ERR1742102 PHEGBS0090 CC1 1314 99.3%

ERR1741659 PHEGBS0599 CC1 1 99.1%

ERR1742140 PHEGBS0128 CC1 1 99.4%
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ERR1741755 PHEGBS0216 CC8+CC10 163 99.3%

ERR1741632 PHEGBS0196 CC8+CC10 23 99.0%

ERR1741672 PHEGBS0220 CC8+CC10 17 99.8%

ERR1741858 PHEGBS0236 CC8+CC10 19 99.8%

ERR1741488 PHEGBS0308 CC8+CC10 12 99.5%

ERR1741944 PHEGBS0151 CC8+CC10 10 99.4%

ERR1741722 PHEGBS0092 CC8+CC10 12 99.4%

ERR1741963 PHEGBS0171 CC8+CC10 12 99.2%

ERR1741605 PHEGBS0320 CC8+CC10 7 99.3%

ERR1741932 PHEGBS0194 CC8+CC10 7 99.1%

ERR1741535 PHEGBS0491 CC8+CC10 12 99.4%

ERR1741660 PHEGBS0581 CC8+CC10 12 99.4%

ERR1741684 PHEGBS0390 CC8+CC10 12 99.0%

ERR1741614 PHEGBS0586 CC8+CC10 652 99.3%

ERR1741656 PHEGBS0667 CC8+CC10 12 99.0%

ERR1741407 PHEGBS0091 CC8+CC10 12 99.6%

ERR1741644 PHEGBS0509 CC8+CC10 12 99.4%

ERR1741769 PHEGBS0394 CC8+CC10 9 99.4%

ERR1741818 PHEGBS0145 CC8+CC10 12 99.7%

ERR1741575 PHEGBS0154 CC8+CC10 9 99.1%

ERR1741475 PHEGBS0393 CC8+CC10 12 99.1%

ERR1741595 PHEGBS0068 CC8+CC10 12 99.0%

ERR1741852 PHEGBS0555 CC8+CC10 8 99.4%

ERR1742019 PHEGBS0411 CC8+CC10 8 98.9%

ERR1741847 PHEGBS0382 CC8+CC10 8 99.0%

ERR1741389 PHEGBS0428 CC8+CC10 8 99.0%

ERR1741673 PHEGBS0135 CC8+CC10 8 99.5%

ERR1741474 PHEGBS0061 CC8+CC10 8 99.1%

ERR1741630 PHEGBS0622 CC8+CC10 8 99.3%
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ERR3531626 200682 CC19 27 98.8%

ERR1741466 PHEGBS0132 CC19 529 98.8%

ERR1741828 PHEGBS0253 CC19 19 99.6%

ERR1741887 PHEGBS0639 CC19 110 99.7%

ERR1741388 PHEGBS0554 CC19 28 99.6%

ERR1741494 PHEGBS0532 CC19 28 99.4%

ERR1741496 PHEGBS0377 CC19 19 99.5%

ERR1741634 PHEGBS0551 CC19 28 99.5%

ERR1741948 PHEGBS0556 CC19 28 99.5%

ERR1741537 PHEGBS0399 CC19 28 99.6%

ERR1741534 PHEGBS0608 CC19 19 99.5%

ERR1741517 PHEGBS0657 CC19 19 99.3%

ERR1741902 PHEGBS0738 CC19 19 98.2%

ERR1741526 PHEGBS0408 CC19 28 99.0%

ERR1741483 PHEGBS0595 CC19 19 99.5%

ERR1741954 PHEGBS0139 CC19 19 99.6%

ERR1741754 PHEGBS0593 CC19 None 99.4%

ERR1741922 PHEGBS0492 CC19 19 99.0%

ERR1741580 PHEGBS0624 CC19 28 99.9%

ERR1741702 PHEGBS0464 CC19 28 99.6%

ERR1741728 PHEGBS0626 CC19 19 99.5%

ERR1741658 PHEGBS0252 CC19 19 99.6%

ERR1742011 PHEGBS0664 CC19 19 99.6%

ERR1741857 PHEGBS0156 CC19 19 99.7%

ERR1741462 PHEGBS0296 CC19 19 99.4%

ERR1741746 PHEGBS0643 CC19 19 99.6%

ERR1741524 PHEGBS0372 CC19 19 99.6%

ERR1741657 PHEGBS0359 CC19 19 99.8%

ERR1741438 PHEGBS0567 CC19 19 99.6%

ERR1741860 PHEGBS0566 CC19 19 99.6%

ERR1742139 PHEGBS0071 CC19 19 99.7%

ERR3531631 200699 CC19 861 99.8%
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ERR1741521 PHEGBS0575 CC17 1220 99.5%

ERR1741458 PHEGBS0476 CC17 1351 99.3%

ERR1741542 PHEGBS0561 CC17 17 99.3%

ERR1741588 PHEGBS0144 CC17 17 99.6%

ERR3531635 200694 CC17 17 99.4%

ERR1741449 PHEGBS0383 CC17 17 98.9%

ERR1742130 PHEGBS0610 CC17 17 99.6%

ERR1741701 PHEGBS0513 CC17 17 99.3%

ERR1741473 PHEGBS0288 CC17 17 99.8%

ERR1741835 PHEGBS0577 CC17 17 99.8%

ERR1742117 PHEGBS0237 CC17 17 99.4%

ERR1741939 PHEGBS0389 CC17 17 98.6%

ERR3589625 2007101 CC17 17 99.7%

ERR1741366 PHEGBS0066 CC17 17 99.6%

ERR1741862 PHEGBS0480 CC17 17 99.7%

ERR1741515 PHEGBS0429 CC17 17 99.6%

ERR1741633 PHEGBS0243 CC17 17 99.4%

ERR1741867 PHEGBS0380 CC17 17 99.7%

ERR1741635 PHEGBS0117 CC17 17 99.8%

ERR1741590 PHEGBS0219 CC17 550 99.5%

ERR3531628 200696 CC17 550 99.5%

ERR1741911 PHEGBS0501 CC17 1221 99.7%

ERR1741402 PHEGBS0416 CC17 17 99.8%

ERR3531629 200697 CC17 17 99.8%

ERR3531627 200693 CC17 1219 99.7%

ERR1741880 PHEGBS0286 CC17 17 99.5%

ERR1741492 PHEGBS0559 CC17 17 99.8%

ERR1741387 PHEGBS0355 CC17 17 99.8%

ERR1741792 PHEGBS0318 CC17 17 99.7%

ERR1741997 PHEGBS0207 CC17 17 99.6%

ERR1741861 PHEGBS0052 CC17 17 99.7%

ERR1742034 PHEGBS0275 CC17 17 99.7%
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Out of the 861 samples analysed, nine failed the quality control, and were 

removed from further analysis.

–	Three failed due to sequence depth under the requirements of > 30x

–	Six samples failed due to detection of multiple core gene alleles 

indicating strain intra species contamination

MLST results showed a diversity of 113 different sequence types (not 

counting novel profiles, of which there were 16).

The average and median core genes found in the 852 samples were 99.2% 

and 99.36% respectively. Only two samples had < 95% of core genes 

found. Both of these samples were well-represented in the datasets with 

core genes > 99% (32 out 34 for ST459, 20 of 22 for ST28) indicating 

uneven sequence depth being the reason for poor performance.

The phylogenetic relatedness was evaluated within five groups of clonal 

complexes and compared to the results in [1].  

The groups were:  a) CC23.  b) CC1.  c) CC8/CC10.  d) CC19.  e) CC17
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Results

SAMPLE ACCESSION CORE-GENE % SEQUENCE TYPE

SRR4414147 84.10% ST459

ERR1741716 94.28% ST28

Phylogenetic trees generated 

using UPGMA clustering. 

Each tree shows one of the 5 

groups of clonal complexes.



The core scheme performed well and is robust within all the phylogenetic 

clades being tested. Comparing the phylogenetic trees generated from 

pairwise comparisons of the cgMLST profiles show that the core schema 

is able to capture the same clusters as the SNP analysis in the original 

article at a similar or slightly lower resolution. Since core gene alleles can 

capture one or more SNP this slightly lower resolution is expected. 

Neighbour-joining tree generated from distance matrices of pairwise 

comparison of cgMLST profiles – for easy comparison with original article 

using the same clustering method.
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