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Dear Katja Riipinen, FT,
The undersigned hereby responds to the call for Oulu research funding 2025 on October 1st by you. Our team is eligible for the present call. We do not have VTR Funding, and no funding from the focus institutes of the University of Oulu is available to us. The undersigned will present the following joint application on behalf of the present MRC Oulu research group. We hope that this application is positively considered.
The Team: MRC Oulu research group: Perinatal Research Team.
The Group leaders of the Team: 
Emeritus prof. Mikko Hallman, Univ. of Oulu, and researcher, OUH, Dept Children & Adolescents. 
Project: Study on prevention of spontaneous premature birth
Present Team is involved in investigation of a prominent and unresolved global problem. Treatment of premature infants has dramatically improved and possible neonatal survival has decreased from 29 week to 22 weeks of gestation. Despite increase in neonatal survival, the long them morbidity among the extremely preterm infants have remained high. These include neurocognitive, -sensory and -psychiatric diseases and chronic cardiopulmonary diseases. 
Despite ongoing research for 80 years, there has been little progress in preventing SPTB. Among the risk factors, smoking and other features of unhealthy life and poverty associate with high risk of preterm birth. Current global incidence is 11 % and lower Nordic countries (5-6%). Many drugs used in prevention trials have been ineffective or toxic to the fetus. The most prominent risk factor is previous preterm birth in the family.
Spontaneous onset of premature labor and delivery (SPTB) constitutes 70% of all preterm births. Idiopathic SPTB constitutes 50% of SPTB cases. Currently our Team is focusing on molecular biology of the mechanism and prevention of idiopathic SPTB, with the aim to identify the immunological deficiency leading to decreased tolerance to inevitable minor inflammatory insults.   
Using omics methods, we have identified an immunoprotein-drug that according to preliminary results of the in vivo model study has the capacity to prevent SPTB. 
We hope that the present group is considered in the application.
Oulu, September 13th,  22th, 2024

Mikko Hallman, MD, PhD
Senior-Professor (e) and Leader of MRC Oulu research group                                                     
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Department of Pediatrics, Neonatal-Perinatal Team, Oulu University Hospital
PO Box 5000 (Aapistie 5A),Fi-90014 Oulu, Finland
Tel. +358 8 315 5100 (Adm. +358 8 315 5101), 				  GSM. +358 50 3502277
E-Mail: mikko.hallman@oulu.fi

2) Summary of research: STUDY ON PREVENTION OF SPONTANEOUS PREMATURE BIRTH (SPTB)
Mikko Hallman and Team: [Tutkimus spontaanin ennenaikaisen syntymän ehkäisystä]
Premature birth causes loss of 80 million quality adjusted life years (QUALY) each year (1). No effective prevention is available (2,3). SPTB constitutes 70% of premature births, and idiopathic SPTB (i.e. no known cause) causes 50% of all SPTBs.
Hypothesis, aim and objectives: During recent years the team has studied a prospective pregnancy cohort, with the aim to investigate omics, i.e., proteomics, genomics, mRNA, miRNA, and others, recovered from relevant maternal and fetal cells, available after the consent of mother. In studies genome-wide large data we and collaborators have established several candidate gene variants that associate with SPTB. The candidate genes have been submitted to in vitro tests investigating functional relevance in SPTB. In addition, our strictly controlled proteome study has revealed strong association of a single major immunoprotein AAT with SPTB. Since them, this association is strengthened by significant GWAS-association of damaging allele of this immunoprotein to length of pregnancy(unpublished), and our data on prevention of SPTB in the in vivo model study.
The interphase between uterus and placenta allows direct contact between maternal and allogenous fetal cells. Several SPTB candidate genes are expressed in basal decidua, and they predispose to inflammation or weaken the anti-inflammatory defense (4-8). We and others propose that in pregnancies susceptible to SPTB, the basal decidua, exposed to ascending, descending and hematogenous inflammatory insults, triggers local inflammation, causing transformation of cervix, and activation of myometrium, leading to SPTB. We have identified an abnormal pattern of specific proteins in SPTB. A dominant immunoprotein AAT is deficient in SPTB. This protein has anti-inflammatory, anti-protease, and anti-allogenic properties. Abnormal AAT content is evident very early in pregnancy (9,10).  The following are the aims and objectives during the next three years:
1. To study in experimental model, whether: 
a.  AAT prevents experimental SPTB in WT- and in transgenic mice, susceptible to SPTB. 
b.  Prevention of SPTB by AAT allows live births, normal postnatal growth, and development.
2. To study prospective pregnancy cohort with the following aims:
a. to improve the poor predictability for SPTB, using the currently available cervix indices.
b. further study of immunoproteins in specific compartments. Aim is to define deficiencies, predisposing immature fetuses and infants to serious diseases.
3. To investigate the landscape of placenta components at SPTB, in comparison to spontaneous term births (STB) and elective births without labor (ETB, EPTB), with the following aims:
a. isolation of multiple single cells from the basal decidua and perform proteomics analysis of the single cell fractions. The aim is to better understand pathomechanicms of SPTB.
b. study of omics of the fetal membranes and parietal decidua with the aim to understand factors predisposing to premature rupture of fetal membranes (PPROM; 30% of SPTBs).  
Implementation. 
1. We study the pharmacodynamics of AAT in prevention of induced PTB. We further follow the growth and development of the AAT-protected animals from fetus to young adults. Plan is to complete the study within 2 years.
2. The new prospective pregnancy cohort for collecting the specimens for projects 2 and 3 has started. The planned study continues for 2-3 years.
3. AAT is currently used for the treatment of a rare genetic disease in USA. In case AAT prevents induced PTB in mice and allows normal development of the offspring, randomized clinical trial for prevention of extremely early idiopathic SPTB is planned in Oulu.
Research funding.
The team has two excelled, full-time MRI Laboratory Investigators, who have not sufficient salary nor grant support beginning 2024: Heli Tiensuu, PhD and Anu Pasanen, PhD. Obtaining even part time salary or grant for them, is a priority for continuation of the present project.
The Team has an ongoing Grant application program and that been increasing successful but still challenging.
References 
1. GBD 2017 DALYs and HALE Collaborators. Global, regional, and national disability-adjusted life-years (DALYs) for 359 diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 1990-2017. Lancet. 2018 Nov 10;392(10159):1859-1922.
2. da Fonseca EB, Damiao R, Moreira DA. Preterm birth prevention. Best Pract Res Clin Obstet Gynaecol 2020:69:40-49..
3. Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many causes. Science. 2014;345:760-765    
4. Zhang G, Feenstra B, Bacelis J, Liu X, Muglia LM, Juodakis J, Miller DE, Litterman N, Jiang PP, Russell L, Hinds DA, Hu Y, Weirauch MT, Chen X, Chavan AR, Wagner GP, Pavličev M, Nnamani MC, Maziarz J, Karjalainen MK, Rämet M, Sengpiel V, Geller F, Boyd HA, Palotie A, Momany A, Bedell B, Ryckman KK, Huusko JM, Forney CR, Kottyan LC, Hallman M, Teramo K, Nohr EA, Davey Smith G, Melbye M, Jacobsson B, Muglia LJ. Genetic associations with gestational length and spontaneous preterm birth.  N Engl J Med 377:1156-1167, 2017. doi: 10.1056/NEJMoa1612665. 
5. Pasanen A, …..Tiensuu H, Haapalainen AM, …. Rämet M*, Hallman M*. Meta-analysis of genome-wide association studies of gestational duration and spontaneous preterm birth identifies new maternal risk loci. PLoS Genet. 2023;19(10):e1010982.
6. Solé-Navais P,  ….. Hallman M. ….. Jacobsson B. Genetic effects of the timing of parturition and links to fetal birth weight. Nat Genet. 2023 Apr;55(4):559-567. doi: 10.1038/s41588-023-01343-9. 
7. Tiensuu H, Haapalainen AM, Tissarinen P, Pasanen A, Määttä TA, Husko JM, Ohlmeier S, Bergmann  U, Ojaniemi M, Muglia LJ, Hallman M*, Rämet M*. Human placental proteomicss and exon variant studies link AAT/SERPINA 1 with spontaneous preterm birth. BMC Medicine 20:141, 2022. doi:10.1186/s12916-022-02339-8  *equal contribution  
8. Haapalainen AM, Karjalainen MK, Daddali R, Ohlmeier S, Anttonen J, Määttä TA, Salminen A, Mahlman M, Bergmann U, Mäkikallio K, Ojaniemi M, Hallman M, Rämet M.  Expression of CPPED1 in human trophoblasts is associated with timing of term birth. J Cell Mol Med. 2018 Feb;22(2):968-981.
9. Tiensuu H, Haapalainen AH, ….. Hallman M*, Rämet M*. Human placental proteomics and exon variant studies link AAT/SERPINA1 with spontaneous preterm birth.  BMC Med. 2022;20:141 https://doi.org/10.1186/s12916-022-02339-8. 
10. Tissarinen P, Haapalainen A, Tiensuu H, …. Hallman M*, Rämet M*. Maternal serum AAT levels in spontaneous preterm and term pregnancies. Sci Report 2024;

