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1) Collaborate in writing a review article.

2) Outline an approximate model of microbe

transmission during and shortly after birth.
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1) Gather recent publications using: Rutgers 

Library Database, PubMed,  and EBSCO. 

We have started drafting a review and outlining the model of transmission (Fig 2):

• Neonates are not born sterile because they are colonized during birth 13,14, 15-18 not in utero19-21

• They obtain primordial microbes from the mother through the matrilineal line15-18

• After birth, transmission happens through breastfeeding, family members and hospital rooms.17,23-25

• 3 month old infant guts are primarily colonized by Actinobacteria, Bacteroidetes and Proteobacteria 

phyla.22

Fig 1. Graphical abstract

Human Microbiome: all of the microbes that 

populate our bodies throughout our lifetimes.

Shown to have a role in our health & disease1:

- Inflammatory bowel disease2-5

- Type 1 diabetes6

- Celiac disease7-9

- Colorectal cancer10-11

- Parkinson’s disease12

Research Questions: What do we know of how are 

human microbes transmitted intergenerationally? 

What impacts transmission? (Fig 1) 

Literature 

Review

• Modern life factors impact 

transmission: C-sections, antibiotics, 

and formula.16-17,21,24

• Vaginally born infants obtain vaginal 

microbes at birth, while C-section 

infants obtain skin microbes from the 

OR environment, first.16

• Exposure to antibiotics before birth 

reduces bacterial diversity & 

potentially leads to obesity.27

• Formula disrupts infant’s intestinal 

microbiome colonization.17,23 

• Pumped breastmilk has been 

associated with reduced  

Streptococcus spp. and Veillonella

dispar in infant stool.28 

With my project, I helped progress the writing of a review and outlined a model for transmission that

includes some impact factors. Yet, other factors (diet, sleep disruption, hygiene) and the potentially

restorative effects of direct breastfeeding remain to be explored.
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Fig 2. Intergenerational transmission of human microbes and microbiota stressors

2) Summarize 

findings in a 

visual model.


