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Pathogenic variants in TIRAP and MyD88 are not associated with
neonatal sepsisin a South Indian population.
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Abstract

Genetic variants and their association with sepsis are the futuristic consideration for the
development of potential prognostic markers. Polymorphisms in Toll-interleukin-1 receptor
(TIRAP) and Myeloid differentiation primary response gene 88 (MyD88) were found to be
significantly associated with infectious diseases like tuber culosis and malaria. In this study, we
determined the association of these pathogenic variants in neonatal sepsis. We enrolled 110
newborns with sepsis as cases and 117 newborns without sepsis as controls from Dravidian
population from Tamilnadu, India. The genotypic and allelic frequencies of the variants in
TIRAP (rs8177374) and MyD88 (rs6853) were studied TagMan Genotyping assay kits. The
plasma levels of C-reactive protein (CRP) and Tumor necrosis factor-alpha (TNF-a) were
estimated using commer cially available EL1SA kits. The genotypic and allelic frequencies of
both the variants studied wer e found to be not associated with susceptibility to neonatal sepsis.
However, the genotype AA was significantly associated with mechanical ventilation and high
plasma CRP levels (P < 0.05) among the population studied. Thisis probably the first study to
deter mine the genetic associations of neonatal sepsis among Indian population. No significant
association of the pathogenic genetic variantsin TIRAP and MyD88 were found in our study.
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I ntroduction In this study, we have analyzed two Single nuctipti
polymorphisms (SNPs), rs6853 and rs8177374 prasent

Neonatal sepsis remains the biggest burden in piedia the genes Myeloid differentiation primary respogese
healthcare due to its high mortality rate. Apadnirthe 88 MyD88 and Toll-interleukin 1 recepto(TIRAR)
infection and  environmental  factors,  genetic'®SPectively. These two genes were found to play
predisposition also plays a vital role in host inmau Significant roles in immunological signaling pattysa
response during sepsis. Several genetic associtidies ~0ccurring during sepsis [7-9]. The SNP rs6853 (AllG)
had been done in sepsis mainly targeting the afiL MyD88 is present in 3 unt_ranslated region r_;md rs8177374
and hardly any data is available on neonatal sepsi€C/T) iS @ missense variant IIRAP that induces an
Moreover, the available data is from western pdjarnia aminoacid change (S180L). Both the variants wetado

and till date no genetic association studies omatab to be significantly associated with infections like
sepsis had been published in Indian populatiors ii tuberculosis [10]. In the present study, we att@uib
probably the first study. elucidate the association of these two SNPs wsth aind

outcome of neonatal sepsis.

The genetic variants in innate immune modulatoregen _

like Toll-like receptor 4 TLR4, Toll-like receptor 2 Material and Methods

(TLR2, cluster of differentiation 14QD14) had been

studied for their significant role in sepsis riskq]. The This study was conducted in the Neonatology Divigid
genetic association studies are purely populatmmtiic  our tertiary care referral hospital during the pédriof
[6]. Hence, before concluding the genetic risk epss, June, 2013 to April, 2014. The study was approved b
the genetic association data should be availablallin Institute scientific advisory, human ethics comaet and
contemporary ethnic groups, from Chinese Han toegistered with Clinical Trials Registry of India
Russians, from Dravidians to Germans. (CTRI/2012/09/002987).
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A total of 110 newborns as cases and 117 newbans aignificantly associated with the SNP rs6853. Téwborns
controls belonging to Dravidian population from with genotype AG had low CRP concentrations (0.960F
Tamilnadu, India were enrolled in this study. Bab&#  mg/dL) and AA genotype had higher concentratioh3
age less than 28 days with clinical characteristic.12 mg/dL). No genotypes in rs8177374 were adsatia
suggestive of sepsis and at least two positiveobuhe  with CRP and TNF: concentration.

three screening tests, micro Erythrocyte Sedimiemtat

Rate, mESR (> Age in days+3mm/hr), CRP (>1 mg/dL)Statistical Analysis

band cell count (>20%) were enrolled as cases. Nevgb All categorical variables were given as percentames
without signs of sepsis and blood sampled for minofrequencies. Continuous variables were represeated
complaints and high risk newborns with septic stirge = Mean+SD. The Hardy-Weinberg equilibrium was vedfie
tests negative were enrolled as controls. Babieh wi using Chi squareyf) test.;” test was used to compare the
surgical conditions, major congenital defects, mmete genotype and allele frequency of the SNPs amongscas
record of infections/inflammations and Apgar sceé¢l0 and controls. The relation of plasma concentratiohs
at 5mt were excluded. CRP and TNFe with genotype and allele frequencies
among cases and controls were assessed using

Gen_ot%/pe,?\nalysis blood | altbi Independent student’s t-test. A two sided P-valex
Peripheral venous blood sample (500 pL) was C@8ett o considered significant. All statistical anadysias

an Ethylene diamine tetraacetic acid (EDTA) vaadai done in SPSS v16 (SPSS Inc., Chicago, IL, USA) and
from the newborns, after getting written informeshsent v <ot Excel. 2007 h T

from their parents. Genomic DNA was isolated frdma t
blood samples using Qiagen Blood DNA Mini kit Results
(Qiagen, Hilden, Germany) following standard praioc
The extracted genomic DNA was checked for quantityfhe baseline characteristics of newborns with segsd
and quality using Nanodrop 2000 spectrophotometetithout sepsis are given in Table 1. The cases and
(Thermo scientific, USA). controls were homogenous for baseline charactsiatid

i . i ) sepsis risk factors like premature rupture of membr
Polymerase chain reaction (PCR) was carried o&oitor (PROM). The mean gestational age in cases andatentr

Gene Q real-time PCR (Qiagen, Hiden, Germany) Withyere 35 1443.5 and 37.18+3.4 weeks respectively.
functionally tested TagMan Genotyping Assay Kkits

(Invitrogen, CA, USA). The assay id for the SNP85Bis The clinical outcome of babies with sepsis is given
C_8824617_10 and for rs8177374 is C_25983622_10. Fdable 2. Out of 110 newborns in septic group, 78esa
each SNP, PCR was performed in 20 pL voluméiad positive blood culture. Among the Gram negative
containing 10 pL of TagMan Genotyping master mixbacteria,Klebsiella pneumoniae, Escherichia colere
(Applied Biosystems, California, USA), 1 uL of 16@ most common. The only gram positive bacterium isola
genomic DNA, 1 uL of TagMan genotyping assay mid an was Staphylococcus aureudzungal speciesCandida
8 uL of nuclease free water (Promega, Wisconsi)US  non-albicansand Candida glabratawere also isolated.
The sepsis outcomes like Disseminated intravascular
The PCR conditions for both SNPs were an initialcoagulation (DIC), shock, organ failure were assgss
denaturation at 98 for 10 min; followed by 40 following standard protocols like Sequential ordaiture
amplification cycles of 9 for 15 sec and assessmentscore (SOFA).

annealing/extension at ® for 1 min. Fluorescence g study population was found to be in Hardy-Weigb
acquisition was done at the end of each cygle violg equilibrium. Genotype analysis showed that the 8MPs
gain optimization for both VIC and FAM dyes in TagM  sga53 iy MyD88 and rs8177374 inTIRAP were not

genotyping assay mixture. Data analysis was choig associated with neonatal sepsi .

. . psis. The genotypedraigs
using the softv_vare_ tho_r-nge Q-Pure I:)e'[eCt'on'oz'lalong with odds ratio are given in Table 3. Hapbety
(B:J'Id 9).dAIIeI|c d|s|(:r|m|ne|1t|o_n was done based @ 5 vsis also failed to show significant associatith
values and scatter plot analysis. neonatal sepsis. The allele frequencies of the SN®s

The concentration of CRP and TNFin plasma were Were compared with the allele frequency of healthy
estimated using sandwich Enzyme-linked immunosdrbedndividuals genotyped in HapMap project (Table 4).

assay (ELISA) kits (DBC, Canada and RayBiotech, _
Georgia, USA respectively). The genotype and allele frequencies were analysed f

their association with sepsis outcomes. No sigaific
Plasma concentration of C - reactive protein (CR@y association was found with respect to the type of
significantly different among cases and controlasgs: 1.1 infection, mortality or other outcomes, except the
+ 0.1 mg/dL; Controls: 0.7 + 0.4 mg/dL). No sigo#nt  association of genotype AA in rs6853 with mechanica
difference was found in plasma Tumor necrosis faeto ventilation requirement [Odds Ratio (OR) - 0.150@-
alpha (TNFe) level. The plasma level of CRP was 1.18); P <0.05].
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Table 1. Baseline characteristics of the subjects enroitethis study.

Parameters Cases, n=110 n (%) Controls, n=117 n (%) P value
Male 61 (55.5) 64 (54.7)
Gender Female 49 (44.5) 53 (45.3) 0.90
Spontaneous vaginal 57 (51.8) 52 (44.4)
Mode of Delivery Caesarian 32 (29) 38 (32.5) 0.56
Operative vaginal 21 (19.2) 27 (23.1)
. Preterm 58 (52.7) 50(42.7)
Maturity 0.15
Term 52 (47.3) 67 (57.3)
Low birth weight 67 (60.9) 59 (50.4) 0.13
Birth Weight Normal 43 (39.1) 58 (49.6) '
Mean + SD (gms) 2386.03 + 666 2429.23 + 733
APGAR at 5’ Median 8 (7,9) 8 (7,9) 1.00
. G1 73 (66.4) 69(59)
Gravida > G2 37 (33.6) 48 (41) 0.27
. . Meconium stained 23 (21) 36 (30.7)
Liquor Quality Clear 87 (79) 81 (69.3) 0.11
PROM 28 (25.5) 38 (32.5)
Rupture of Membrane Normal 82 (74.5) 79 (67.5) 0.27

®Premature rupture of membranes

Table 2. Clinical outcomes in the newborns with sepsis.

Outcomes

Sepsis Cases, n=110 n (%)

Positive blood culture

Gram negative
Gram Positive
Fungi

Mixed infection
Expired

Respiratory Distress Syndrome

Shock

Disseminated Intravascular Coagulation

Requirement of mechanical ventilation

Seizures
Pneumonia
Meningitis
Hypoglycemia

Generalized Edema
Thrombocytopenia

Liver failure
Renal failure

Number of days in IC8(Mean + SD)

75 (68.2)
51 (68)
2 (2.6)

10 (13.4)
12 (16)

27 (24.5)

63 (57.3)

32 (29.1)

32 (29.1)

37 (33.6)
22 (20)

12 (10.1)
5 (4.5)
11 (10)
11 (10)
66 (60)

16 (14.5)
11 (10)

16.8+9.02

dntensive care unit

Table 3. Genotype frequencies among cases and controls.

SNP Gene Genotype Cases, n(%) Controls, n(%) OR (95% Cl)  Chi P
GG 0 (0) 0 (0) 136

rs6853 MyD88  AG 10 (9) 8 (6.8) ((') 52-3.50) 0.39 0.53
AA 100 (91) 109 (93.2) ' '
cC 74 (67.3) 77 (65.8) 107

rs8177374  TIRAP CT 32 (29.1) 36 (30.8) ((') 61-1.85) 0.05 0.81
TT 4 (3.6) 4 (3.4) ' '
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Figure. Higher CRP concentration seen in AA genotype epetpto AG in MyD88.”P < 0.03)

Table 4. Allele frequencies in South Indian population conedao HapMap populations (All frequencies
are in percentages).

SNP B Sl - TSD? CEW CHB® JPTY VYRI® ASW' GIH? LwWK" MEX MKK' TS
D
<=( Cases Controls
5853 G 47 3.4 11.5 4.9 0.6 33.2 27.6 6.2 28.9 5 38.8 218.
Is
A 953 96.6 88.5 95.1 99.4 66.8 72.4 93.8 71.1 95 261 81.8
C 818 81.2 83 98.8 97 100 94.9 86.9 99.4 90 954997
rs8177374
18.2 18.8 17 1.2 3 0 5.1 13.1 0.6 10 4.6 20.1

*Dravidian populatlon from Tamilnadu, Indidttah residents with Northern and Western Europeacestry from the
CEPH collectionHan Chinese from Beijing, Chin4japanese from Tokyo, Jap&Mpruba trios from Ibadan, Nigeria;
"African ancestry in Southwest USI§ujarati Indians in Houston, TexaELuhya in Webuye, Kenyh\ﬂexwan ancestry
in Los Angeles, CalifornidMaasai in Kinyawa, KenyéTuscans in Italy

Discussion populations of Gambia, Kenya, United Kingdom and

Vietnam. They also showed that impairment of TLR2
The genetic association studies in neonatal sepsis Signaling pathway byfIRAP S180L [13]. In contrast, the
sparse among Asian countries. Some of the significa Studies done in Asian population showed no sigarific
genetic variations reported to be associated vefisis in  association of this genetic variation with sepsi$ 15].
western countries were found not associated wiisise
in Asian countries [11]. This may be due to thetvas
genetic diversity among western population and sia
population.

We conducted this study since there is no datdadlai
regarding the association of rs6853 and rs81773d w
neonatal sepsis among the Indian population. Thetge
diversity of Indian population is highly complex iature
The two SNPs analyzed in this study were reportethich is yet to be explored [16]. Recent evidenoés
previously to be pathogenic in serious infectioite | gene flow from east and west Eurasia has beentegpor
tuberculosis, malaria [10] and bacteremia [12] agthe  [17]. The data of human genetic variants retriefreth
European population. Khor et al., published a réalsle  huge projects like HapMap are not adequate to stiuidy
study on genetic association of rs8177374 withcomplex population. More than 40 different ethrioups
tuberculosis, malaria and bacteremia. They foundf people live in India. Only with huge number of
significant association ofTIRAP S180L among the ethnicity specific genetic association studies, dkeeetic
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risks of Indian population towards various diseasasbe 5.
explored.

In this study, we found no significant associatafnthe
pathogenic SNPs rs6853 and rs8177374 with neonatal
sepsis. Both genotype and allele frequencies faited
yield an association. The previous studies repontete  6-
in adult sepsis and no studies had been done inatedo
age group around the globe. The allele frequerfoiesd

in our study were comparable to the normal allele
frequency in closely related populations like Ckmélan

and Japanese.

The AA genotype in rs6853 was significantly assiecla
with plasma CRP level, which can be inferred far it
association with disease severity as CRP increagies
inflammation [18]. The same can be evidenced by thé-
significant association of genotype AA in rs6853hwi
mechanical ventilation requirement. Animal experimse
showed that expression dflyD88 and TIRAP was
indispensable in  bronchoconstriction and acute
inflammatory lung pathology to endotoxin [19]. Also
serum CRP was found elevatedHaemophilus influenza
infection leading to worse lung function [20].
Unfortunately, no studies are available to expthmrole
of these genetic variants in pulmonary diseasegjrizer
insights are required in this context.

In conclusion, no significant association MfyD88 and
TIRAP variants were found with neonatal sepsis in
Dravidian population from Tamilnadu, in contrast to
previous reports from western populations. This
contradicting result can be further verified withrde
sample size to arrive at a clear picture.
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