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Figure 4. Average Cosine similarity index between infant’s gut (A) and oral (B) microbiota and 
their own mother’s microbial community types (red dots), and the community types observed in 
unrelated mothers (Tukey boxplot).  

4.3.2 The influence of different maternal microbial communities on the development 
of infant gut microbiota 
In our study, infants shared on average 67% of the OTUs in their gut microbiota with at 
least one of the mother’s community types during 48-72 h after birth and this proportion 
did not change substantially over the study period (at 6-8 weeks it was on average [SD] 
57% [13%] and at 6 months 57% [16%]). Nevertheless, the proportion of OTUs in infant 
gut microbiota, that were shared between the gut microbiota of individual mother-infant 
pairs, was not very high (mean [SD] proportion of OTUs in infant gut microbiota that was 
shared between mother-infant pairs: 32% [13%]). The proportion was comparable to the 
percentage of OTUs shared with the communities colonizing mother’s oral cavity and 
mammary areola (Table 8). The low rate of shared OTUs indicates that when considering 
the possible transfer of microbes from a specific maternal microbial community, only a 
fraction of bacteria observed in infant gut microbiota has the likelihood of being vertically 
transferred. Also, it has to be taken into account that majority of the infants participating 
in this study were born via C-section, which may have a profound effect on the results as 
delivery mode has previously been shown to be a factor influencing the vertical 
transmission of microbes (Bäckhed et al., 2015, Korpela et al., 2018b). This may explain 
why we observed a higher percentage of OTUs shared with mother’s mammary areola 
and oral microbiota as the gut microbiota of C-section infants tend to be enriched with 
bacteria typically know to be of skin and mouth origin (Dominguez-Bello et al., 2010, 
Bäckhed et al., 2015).  

OTUs shared between infant gut microbiota, and their mother’s community types had 
different abundance in these community types, which may be due to lower bacterial 
diversity and therefore lower competition in the infant gut and an indication that the 
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fitness of bacteria reaching the infant’s gut plays a more significant role than the 
quantitative contribution of microbial seeding as hypothesized by previous studies 
reporting similar results (Asnicar et al., 2016, Ferretti et al., 2018). Infant gut OTUs shared 
between individual mother-infant pairs (incl. different maternal community types) 
mapped to a variety of taxa with on average 54% of the OTUs being allocated to taxa 
typically observed in the gut microbiota (e.g. members of Enterobacteriaceae, 
Clostridiales, Bacteroides, and Bifidobacterium). Approximately 39% of the OTUs mapped 
to taxa typically related to skin and oral microbiota (mainly genus Streptococcus, but also 
families Porphyromonadaceae, and Staphylococcaceae). These proportions were 
observed at 48-72 h after birth and they did not change significantly over the study 
period (73% vs 27%; and 64% vs 36%, respectively for the gut- vs oral/skin-related taxa 
at 6-8 weeks and six months after birth). The variation of taxa changed over time as the 
proportion of members of order Clostridiales showed an increasing trend among  
gut-related taxa over the study period (at 48-72 h after birth only 18% of the OTUs 
mapped to taxa often related to the gut microbiota mapped to order Clostridiales.  
The proportion increased, although not significantly, to 40% and 50%, respectively at  
6-8 weeks and six months after birth).  

The proportion of OTUs shared between infant gut microbiota, and maternal 
communities of unrelated mothers were higher than the same ratio observed between 
individual mother-infant pairs regardless of the maternal community type (Table 8).  
Also, most of the OTUs observed in infant gut microbiota were simultaneously present 
in several of the maternal community types, either one’s own or unrelated mothers,  
and this included OTUs dominating infant gut microbiota (mapped to family 
Enterobacteriaceae, and genera Streptococcus and Veillonella). There were only on 
average 9% of OTUs belonging to a variety of taxa that were exclusively shared with one’s 
mother and not with unrelated mothers. All these observations above indicate to the 
shortcoming of 16S rRNA gene sequencing in the context of this analysis because it is 
unlikely that this method enables to identify taxa on the lower taxonomic level than 
genus (Konstantinidis & Tiedje, 2007), meaning that different species or, even more so, 
strains are left undetermined. Moreover, recent studies have shown that not all the 
strains of the species simultaneously observed in the gut microbiota of infants and their 
mothers are transmitted from mother to infant as only approximately 14–16.4% of 
strains from the species observed in mother-infant pairs are vertically transmissible 
(Asnicar et al., 2016, Ferretti et al., 2018). Thus, it is not possible to make conclusions 
about which specific OTUs observed in infant gut microbiota have been vertically 
transmitted from the mother and which maternal community type plays the most 
significant role in this transmission. It may also be the reason why we failed to observe 
the higher similarity between individual mother-infant pairs when compared to the 
similarity with unrelated mothers, as we cannot rule out that these differences may be 
visible when taking into account the variation observed at species or strain level. 
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Table 8. The proportion of OTUs observed in infant gut microbiota that was shared with mothers’ 
community types; average (SD) proportion of OTUs shared between mother-infant pairs and with 
the communities of unrelated mothers. 

Infant gut microbiota 
Mothers’ 
community 
type 

Percentage of OTUs shared  
48-72h after 
birth 

6-8 weeks 
after birth 

Six months 
after birth 

Individual mother-infant 
pairs (average % [SD]) 

Mothers’ gut 34% [5%] 34% [19%] 29% [11%] 
Vaginal1 19% [12%] 8% [4%]1 17% [10%]1 
Breast milk 25% [11%] 14% [6%] 31% [11%] 
Mammary 
areola 34% [18%] 19% [13%] 35% [18%] 

Mothers’ oral 35% [12%] 28% [10%] 39% [15%] 

Shared with unrelated 
mothers (average % 
[SD]) 

Mothers’ gut 62% [13%] 60% [11%] 63% [8%] 
Vaginal1 42% [11%] 27% [8%]1 41% [19%]1 
Breast milk 50% [11%] 31% [13%] 36% [24%] 
Mammary 
areola 54% [11%] 39% [13%] 37% [19%] 

Mothers’ oral 47% [12%] 40% [15%] 48% [18%] 
1 Infant gut and oral microbiota at these time points were compared to vaginal microbiota observed 
in mothers before giving birth. 

4.3.2.1 The similarity of bifidobacterial communities observed in different maternal 
microbial communities and infant gut microbiota 
When analyzing the abundance and prevalence of bifidobacterial, we observed that 
infant gut microbiota was colonized with high levels of members from genus 
Bifidobacterium throughout the study (Figure 3; changes in levels were not statistically 
significant). The levels of bifidobacteria in infant gut microbiota did not differ significantly 
from maternal community types (mean [SD] log10 of copies/uL of DNA per mg of stool 
was 3.3 [1], 0.2 [0.9], 0.2 [0.5], 0.5 [0.7] and -0.1 [0.5], respectively in mother’s gut, 
vaginal, breast milk, mammary areola and oral microbiota; p – values > 0.05).  

There were nine different species of Bifidobacterium observed in the gut microbiota 
of infants (Figure 5), with on average [SD] of 2.8 [1.7] species of Bifidobacterium present 
per infant. The highest number of Bifidobacterium species was observed in twin pairs, 
with on average 4.8 [1] species identified in one pair and on average 3.5 [1.4] in another. 
In maternal community types, the average number of Bifidobacterium species per 
sample tended to be lower than in infant gut microbiota (1.3 [1.5]; p-value = 0.05), except 
for mother’s gut microbiota that harbored on average 3.1 [1] Bifidobacterium species per 
mother. The highest number of observations, where a specific bifidobacterial species 
were shared between individual mother-infant pairs, was observed for infant gut and 
mother’s gut microbiota, although several species were also shared with mothers’ 
vaginal and oral communities (Figure 5). None of the bifidobacterial species was 
exclusively observed in either infant gut or mother’s community types, and all of them 
were shared in at least one mother-infant pair (simultaneously with several maternal 
community types) (Figure 5). Bifidobacterium dentium and B. pseudocatenulatum were 
the most frequent species shared between mother-infant pairs (Figure 5). There were no 
significant differences observed between infants born vaginally (n=2) vs via C-section or 
infants being mostly fed with formula (n=4) vs breastmilk. 
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The failure to observe differences and describe possible mother-to-infant 
transmission of bifidobacteria is probably due to the low number of subjects participating 
in our study, but it also may be because most of the infants were born via C-section. The 
frequency of mother-to-infant transmission of members from genus Bifidobacterium in 
C-section infants tends to be lower compared to vaginally born infants (Bäckhed et al., 
2015). Also, the strains of Bifidobacterium adolescentis, B. bifidum, B. catenulatum,  
B. longum subsp. longum, and B. pseudocatenulatum are monophyletic between the gut 
microbiota of mothers and their vaginally born infants, but these monophyletic strains 
are not present in mothers and their C-section infants (Makino et al., 2013).  

 

 
Figure 5. The prevalence of bifidobacterial species in infant and mother’s gut and the incidence of 
bifidobacterial species shared between mother-infant pairs (mother’s gut, vaginal, breast milk, 
mammary areola and oral microbial community). 

4.3.3 The influence of different maternal microbial communities on the development 
of infant oral microbiota 
In our study, infants shared on average 75.8% of the OTUs in their oral microbiota with 
at least one of the mother’s community types during 48-72 h after birth and this 
proportion did not change substantially over the study period (at 6-8 weeks it was on 
average [SD] 71% [22%] and at 6 months 49% [30%]). The highest proportion of OTUs 
colonizing infant oral microbiota was shared with the mother’s oral microbiota  
(on average [SD] 51% [11%]; Table 9). The similarity and the high numbers of shared OTUs 
with mothers’ oral microbiota may be the result of the maternal habits of infant care 
(e.g., frequent use of the same spoon, licking the pacifier, kissing on the mouth).  
While not all mother-to-infant contacts involve direct interactions of the oral microbiota, 
a similar observation was made in a recent study where the salivary microbiota of 
romantically involved partners exhibited increasing similarity when partners kissed at 
relatively high frequencies (Kort et al., 2014).  
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OTUs shared between individual mother-infant pairs (incl. different maternal 
community types) mapped to a variety of taxa with on average 45% of the OTUs being 
allocated to taxa typically observed in the oral microbiota (mainly members from genus 
Streptococcus, but also Leptotrichia and Gemella). 38% of the OTUs mapped to taxa 
usually related to gut and skin microbiota (e.g. members from genera Veillonella, 
Prevotella, Bacteroides and Staphylococcus) at 48-72 h after birth, and the proportion 
did not change significantly over the study period (50% vs 34%; and 50% vs 29%, 
respectively for oral- vs gut/skin-related taxa at 6-8 weeks and six months after birth).  

As with the results observed for infant gut microbiota, the proportion of OTUs shared 
between infant oral microbiota and maternal communities of unrelated mothers was 
higher than the same ration found between individual mother-infant pairs regardless of 
the maternal community type (Table 9). Also, most of the OTUs observed in infant oral 
microbiota were simultaneously present in several of the maternal community types, 
either one’s own or unrelated mothers, and this included OTUs dominating infant oral 
microbiota (mapped to genus Streptococcus). There were only on average 9% of infant 
oral OTUs belonging to a variety of taxa that were exclusively shared with one’s mother 
and not with unrelated mothers. 

Table 9. The proportion of OTUs observed in infant gut microbiota that was shared with mothers’ 
community types; average (SD) proportion of OTUs shared between mother-infant pairs; and top 
3 OTUs that were shared between these observations. 

Infant oral microbiota 
Mothers’ 
community 
type 

Percentage of OTUs shared 
48-72h after 
birth 

6-8 weeks 
after birth 

Six months 
after birth 

Individual mother-infant pairs  
(average % [SD]) 

Mothers’ gut 20% [11%] 16% [9%] 18% [6%] 
Vaginal1 21% [11%] 11% [8%]1 16% [13%]1 
Breast milk 30% [13%] 33% [21%] 29% [14%] 
Mammary 
areola 43% [22%] 38% [24%] 33% [17%] 

Mothers’ oral 50% [12%] 55% [9%] 46% [10%] 

Shared with unrelated 
mothers (average % [SD]) 

Mothers’ gut 47% [15%] 37% [8%] 45% [18%] 
Vaginal1 46% [14%] 28% [7%]1 43% [17%]1 
Breast milk 54% [13%] 70% [9%] 45% [20%] 
Mammary 
areola 68% [11%] 79% [6%] 45% [17%] 

Mothers’ oral 67% [9%] 75% [12%] 60% [14%] 
1 Infant gut and oral microbiota at these time points were compared to vaginal microbiota observed 
in mothers before giving birth. 
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5 Conclusions 
The current thesis reached to the following main conclusions: 
1) Vaginal microbiota of women of reproductive age cluster into five different 

community types. Also, approximately a third of the samples (28.9%) do not cluster 
in any of the five groups and are characterized by heterogeneous bacterial 
communities. Candida spp., which can be detected in the vaginal microbiota of 
69.9% of women, is more prevalent in this community than previously recognized. 
More precisely: 

• The vaginal microbiota of almost all women (99%) is colonized with lactobacilli, 
which is consistent with the general knowledge that normal vaginal microbiota is 
dominated by members from genus Lactobacillus. Nevertheless, members of genera 
suggestive of a bacterial vaginosis-like microbiota (such as members from genera 
Gardnerella and Atopobium) are also relatively abundant and thus, their presence is 
not always indicative of a vaginal disease or symptoms. The vaginal mycobiome is 
dominated by Candida spp. (mean relative abundance 0.37). The most prevalent and 
abundant OTU from genus Candida colonizing vaginal microbiota is C. albicans. The 
abundance of this species among women indicates that the colonization with 
C.albicans is not always related to pathology. 

• A group of women (28.9%) harbor heterogeneous vaginal microbiota that is 
characterized by lack of dominants (taxa with relative abundance higher than 0.2), 
yet the high prevalence of members from genera Atopobium, Gardnerella, and 
Prevotella. These women tend to have higher microbial diversity and high vaginal 
pH. Moreover, there is an association between higher microbial diversity and higher 
vaginal pH and additionally with the presence of malodorous vaginal discharge. 

• During labor and the postpartum period, bacteria associated with heterogeneous 
community type seem to be overrepresented among women as only a few women 
have high levels of lactobacilli colonizing the vaginal microbiota onset of labor and 
Nugent score indicating a normal vaginal microbiota during the postpartum period 
(during six months after delivery), which may be related to prenatal hormonal 
changes (namely estrogen) that leads to a reduction in the abundance of lactobacilli. 

2) The gut microbiota of extremely preterm infants differs considerably from full term 
infants especially during the first four weeks of life. More precisely: 

• Extremely preterm infants harbor gut microbiota that differs from full term infants 
by having low abundance or absence of members from genera Bifidobacterium 
and Bacteroides throughout the first two months of life and by being dominated by 
members from family Staphylococcaceae during the first weeks of life. The high 
abundance of staphylococci in the gut microbiota of extremely preterm infants 
during the first month of life may be the reason why there is an increased risk of 
acquiring coagulase-negative staphylococcal infections in preterm neonates.  

• Development of the gut microbiota in extremely preterm infants goes through rapid 
compositional changes (e.g. the dominance of members from family 
Staphylococcaceae is replaced by the dominance of members from family 
Enterobacteriaceae) and increase in microbial diversity during the first weeks of life. 
The community starts to resemble the gut microbiota of full term infants over time, 
which is an indication of delayed development of the gut microbiota in extremely 
preterm infants. 
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• Factors, such as antibiotic treatment, delivery mode and feeding regimen (formula 
vs breastmilk), do not seem to have an obvious effect on the development of the gut 
microbiota in extremely preterm infants. Nevertheless, the impact of these factors 
may be overshadowed by the combination of other factors, such as less mature 
gestational age, low birth weight, and neonatal intensive care unit stay. Microbial 
diversity, however, is significantly lower in infants who are fed parenterally for a 
more extended period, which may be related to the nutrition deficiency in the gut 
resulting from the parenteral feeding. Also, microbial diversity is significantly higher 
among infants born to mothers suffering from chorioamnionitis, which may be 
related to the exposure to inflammation and potential bacterial colonizers. 

3) The gut microbiota of full term infants has low similarity with maternal community 
types during the first six months of life. At the same time, infant oral microbiota has 
a high resemblance to mothers’ breast milk, mammary areola, and oral microbiota. 
More precisely: 

• The gut and oral microbiota of full term infants do not exhibit significantly greater 
similarity to their own mother’s microbial communities than to unrelated mothers. 
Moreover, the proportion of shared OTUs is higher with the communities of 
unrelated mothers than between individual mother-infant pairs. The biological 
significance of this observation is unknown, but it may indicate to the shortcoming 
of 16S rRNA gene sequencing in the context of this analysis, because it is unlikely 
that this method enables to identify taxa on the lower taxonomic level than genus 
and, thus, take into account variation observed at species or strain level. 

• None of the maternal community types stands out as a potential primary source of 
bacteria to the infant gut microbiota. The highest proportion of OTUs shared 
between infant gut microbiota, and his or her mother’s community types is shared 
with mother’s gut microbiota (32%), but this proportion is similar with mother’s oral 
and mammary areola microbiota, which indicates that when considering the 
possible transfer of microbes from a specific maternal microbial community, only a 
fraction of microbes has the likelihood of being vertically transferred. A relatively 
high proportion of OTUs shared with mother’s oral and mammary areola microbiota 
may be related to the fact that majority of the participating infants were born via  
C-section as C-section infants tend to be enriched with bacteria typically know to be 
of skin and mouth origin. Also, C-section birth can be attributable for the failure to 
observe possible mother-to-infant transmission of members from Bifidobacterium 
as the frequency of transmission of these bacteria in C-section infants tends to be 
lower when compared to vaginally born infants. 

• The highest proportion of OTUs shared between infant oral microbiota, and his or 
her mother’s community types is shared with mother’s oral microbiota (51%) which 
together with high similarity indicates that constant contact between microbial 
communities, probably resulting from the maternal habits of infant care, increases 
their similarity.  
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Abstract 
The Effect of Maternal Microbial Communities and Preterm 
Birth on the Development of Infant Gut Microbiota  
The composition of the gut microbiota develops during the first years of an infant’s life, 
with colonization beginning immediately after birth and the development lasting 
approximately three years. There are several factors that influence the development of 
the gut microbiota. These factors include mode of delivery, feeding regimen, antibiotic 
treatment and preterm birth. Although the role of these factors in the development of 
the gut microbiota has been studied relatively extensively, the results have been 
contradictory and thus the knowledge about the effect different factors have on this 
process is still inconclusive. Relatively little is also known about the mother-to-infant 
transmission of microbes, which has been hypothesized to be an essential source of 
microbes especially in case of vaginal birth. Studies focusing on mother-to-infant 
transmission of microbes, especially using large-scale molecular methods, have only 
lately been carried out and thus the knowledge is scarce.  

The aim of the present thesis was to study the composition of vaginal microbiota in 
reproductive-age women, to characterize the development pattern of the gut microbiota 
in extremely preterm infants, and to analyze the development of infant gut microbiota 
by identifying the similarities gut and oral microbiota of full term infants have with 
different maternal microbial communities (intestinal, vaginal, oral, breast milk, and 
mammary areola). For this reason, 16S rRNA sequencing was used to profile the vaginal 
microbiota of 494 reproductive age women, the gut microbiota of altogether 59 infants 
(9 were full term and 50 preterm), the oral microbiota of nine infants (all full term), and 
the microbiota of variety of body sites of seven mothers.  

When analyzing the composition of vaginal microbiota in women of reproductive age, 
five different vaginal community types can be detected among women. In addition, 
approximately a third of the vaginal microbial profiles of women do not cluster in any of 
the five groups and are characterized by heterogeneous bacterial communities.  
A heterogeneous vaginal microbiota is characterized by lack of dominants, yet high 
prevalence of members from genera Atopobium, Gardnerella, and Prevotella. These 
women also tend to have high vaginal microbial diversity and high vaginal pH which have 
been also linked with a diseased state. Nevertheless, during labor and postpartum 
period, bacteria associated with heterogeneous vaginal community type seem to be 
overrepresented among women, which may be related to prenatal hormonal changes 
(namely estrogen) that lead to reduction in the abundance of lactobacilli. Additionally, 
Candida spp., which can be detected in the vaginal microbiota of approximately 70% of 
women, is more prevalent in this community than previously recognized. 

The gut microbiota of extremely preterm infants differs considerably from full term 
infants especially during the first four weeks of life. Development of the gut microbiota 
in extremely preterm infants goes through rapid compositional changes (e.g. the 
dominance of members from family Staphylococcaceae is replaced by the dominance of 
members from Enterobacteriaceae) and increase in microbial diversity between first 
week and first month of life. The community starts to resemble the gut microbiota of full 
term infants over time, which indicates to a delayed development of the gut microbiota 
in extremely preterm infants. High abundance of staphylococci in the gut microbiota of 
extremely preterm infants during the first month of life may be the reason why there is 
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an increased risk of acquiring coagulase-negative staphylococcal infections in preterm 
neonates.  

The results also showed that the gut microbiota of full term infants has low similarity 
with maternal community types during the first six months of life. None of the maternal 
community types stand out as a potential major source of bacteria to the infant gut 
microbiota as only approximately a third of the bacteria colonizing the infant gut is 
shared with specific mother’s community types (more precisely with mother’s gut, oral 
and mammary areola microbiota). Thus, when considering the possible transfer of 
microbes from a specific maternal microbial community, only a fraction of microbes has 
the likelihood of being vertically transferred. Relatively high proportion of bacteria 
shared with mother’s oral and mammary areola microbiota may be related to the fact 
that majority of the participating infants were born via C-section and the gut microbiota 
of C-section infants tend to be enriched with bacteria typically know to be of skin and 
mouth origin. Infant oral microbiota, on the other hand, has high similarity with several 
of the mother’s community types (breast milk, mammary areola, and oral microbiota) 
and over half of the bacteria colonizing infant oral microbiota are shared with mother’s 
oral microbiota (51%), which indicates that constant contact between microbial 
communities, in this case probably resulting from the maternal habits of infant care, 
increases their similarity. 
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Lühikokkuvõte 
Ema mikroobikoosluste ja enneaegse sünni mõju imiku 
seedetrakti mikrobioota kujunemisele  
Seedetrakti mikrobioota kujunemine algab vahetult pärast lapse sündi ja kestab umbes 
kolm esimest eluaastat. Seda protsessi mõjutavad mitmed erinevad tegurid, millest 
olulisimad on sünniviis, dieet, antibakteriaalne ravi ja enneaegsus. Kuigi nende tegurite 
mõju seedetrakti mikrobioota kujunemisele on uuritud suhteliselt palju, on tulemused 
olnud vasturääkivad ja seetõttu on arusaam nende tegurite rollist seedetrakti 
mikrobioota kujunemisprotsessis endiselt puudulik. Lisaks on senimaani ainult vähesel 
määral uuritud mikroobide ülekandumist emalt lapsele, mida peetakse üheks peamiseks 
mikroobiallikaks seedetrakti mikrobioota kujunemisprotsessis, eriti vaginaalse sünniviisi 
puhul. Selle protsessi uurimisele on hakatud rohkem keskenduma alles viimasel ajal ja 
see kehtib eriti uuringute kohta, kus on kasutatud molekulaarseid metoodikaid, mis 
põhinevad nukleiinhappe analüüsidel. Sellest tulenevalt saab teadmisi mikroobide 
ülekande kohta praegu veel pidada ebapiisavaks. 

Käesoleva dissertatsiooni eesmärgiks oli uurida reproduktiiveas naiste vaginaalset 
mikrobioobikooslust, analüüsida seedetrakti mikrobioota kujunemist sügavalt 
enneaegsetel imikutel ja hinnata ajaliste imikute soole ning suu mikrobioota sarnasust 
ema erinevate kehapiirkondade mikrobiootaga (suu, sool, rinnapiim, nahk rinnanibu 
ümber, tupp). Kokku uuriti vaginaalse mikrobioota kooslust 494-l reproduktiiveas naisel, 
seedetrakti mikrobioota kooslust 59 imikul (neist üheksa olid ajalised ja 50 sügavalt 
enneaegsed), suu mikrobiootat üheksal ajalisel imikul ja erinevate kehapiirkondade 
mikrobioota kooslust seitsmel emal. Uuringu läbiviimisel kasutati 16S rRNA 
sekveneerimise meetodit. 

Analüüsides reproduktiiveas naiste tupe mikrobiootat, selgus, et reproduktiiveas 
naiste vaginaalne mikrobioota jaguneb valdavalt viieks erinevaks koosluse tüübiks. 
Sellele lisaks esineb umbes kolmandikul naistest vaginaalne mikrobioota, mida 
iseloomustab heterogeenne kooslus ja mis ei kuulu mitte ühtegi viiest eelpool mainitud 
koosluse tüübist. Heterogeenset vaginaalset mikrobiootat iseloomustab dominantsete 
liikide puudumine ja perekondade Atopobium, Gardnerella ja Prevotella suur 
esinemissagedus. Heterogeenne vaginaalne mikrobioota on sageli ka suure bakteriaalse 
mitmekesisusega ja nendel naistel on sageli kõrge vaginaalne pH, mida on varasemalt 
seostatud ka vaginaalse keskkonna haigusliku seisundiga. Siiski on varasemad uuringud 
näidanud, et heterogeense vaginaalse mikrobioota esinemissagedus suureneb sünnituse 
ajal ja vahetult pärast sünnitust. See võib olla seotud prenataalse perioodi 
hormonaalsete muutustega (peamiselt östrogeeni taseme muutustega), mis põhjustab 
laktobatsillide arvukuse languse ning sellest tulenevalt heterogeense koosluse 
väljakujunemise. Lisaks vaginaalse mikrobioota bakteriaalse komponendi kirjeldamisele 
tuvastasime 70%-l naistest vaginaalse mikrobioota koosluses ka seene perekonna 
Candida spp. esinemise, mida esineb meie uuringu põhjal suuremal hulgal tervetel naistel 
kui varasemalt arvatud. 

Sügavalt enneaegsete imikute seedetrakti mikrobioota erineb esimesel neljal 
elunädalal märkimisväärselt ajaliste imikute seedetrakti mikrobiootast ning sellel 
perioodil toimuvad sügavalt enneaegsete imikute seedetrakti mikrobioota kujunemise 
raames järsud koosluse muutused (nt stafülokokkide domineerimine asendub 
sugukonna Enterobacteriaceae esindajate domineerimisega), millega kaasneb ka 
bakteriaalse mitmekesisuse suurenemine. Muudatuste tulemusena hakkab kooslus 
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järjest enam sarnanema ajaliste laste seedetrakti mikrobiootaga, mis viitab, et sügavalt 
enneaegsete imikute seedetrakti mikrobioota kujunemine toimub võrreldes ajaliste 
imikutega tõenäoliselt hilinemisega. Stafülokokkide suur arvukus elu esimestel nädalatel 
võib olla põhjuseks, miks sügavalt enneaegsete imikute puhul on suurenenud risk 
haigestuda koagulaas-negatiivsete stafülokokkide põhjustatud infektsioonidesse. 

Meie uuringu tulemused näitasid samuti, et ajaliste imikute seedetrakti mikrobioota 
ei sarnane esimesel elupoolaastal ema erinevate kehapiirkondade mikroobikooslustega. 
Ema seedetrakti, vaginaalse, rinnapiima, rinnanibu ümbritseva naha ja suu 
mikroobikooslused ei tõuse esile kui potentsiaalsed mikroobide allikad imku seedetrakti 
mikrobioota kujunemise protsessis ja ainult umbes kolmandik imiku seedetrakti 
koloniseerivatest bakteritest on tuvastatavad ka ema seedetrakti, suu või rinnanibu 
ümbritseva naha mikrobioota kooslustes (teiste ema koosluste puhul veelgi vähem). See 
viitab sellele, et ainult väike osa imikute seedetraktis esinevatest mikroobidest on saanud 
emalt vertikaalselt üle kanduda. Suhteliselt suur bakterite osakaal, mis on jagatud imiku 
seedetrakti ja ema suu ning rinnanibu ümbritseva naha mikrobioota vahel, võib olla 
seotud nende imikute sünniviisiga (enamik neist sündis keisrilõikega). Varasemad 
uuringud on näidanud, et keisrilõikega sündinud imikute seedetrakti mikrobiootas on 
arvukalt baktereid, mis kuuluvad suu ja naha mikroobikooslusesse. Erinevalt seedetrakti 
mikrobiootast on imiku suu mikrobioota esimesel kuuel elukuul väga sarnane ema 
rinnapiima, rinnanibu ümbritseva naha ja suu mikrobiootaga Üle poole imiku suud 
koloniseerivatest bakteritest on jagatud ema suu mikrobioota kooslusega. See näitab 
suure tõenäosusega, et pidev kokkupuude (antud juhul imiku eest hoolitsemise aegne 
kontakt) kahe erineva koosluse vahel suurendab nende koosluste sarnasust. 
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