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a- Klotho Alpha Klotho

miR Micro Rna

CSF Cerebro Spinal Fluid

ChP Choroid Plexus

DNA Deoxy Ribonucleic Acid

RNA Ribonucleic Acid

ELISA Enzyme Linked Immunosorbent Assay
RT-PCR Real Time Polymerase Chain Reaction
Rpm Revolutions Per Minute

DEPC Diethylpyrocarbonate

EDTA Ethylenediaminetetraacetic Acid

RBC Red Blood Cell

PBS Phosphate Buffer Saline

cDNA Complimentary Deoxyribonucleic Acid
mRNA Messenger Ribonucleic Acid

GAPDH Glyceraldehyde 3-Phosphate Dehydrogenase
RNase Ribonuclease

Ct Cycle Threshold

GAF Global Assessment Of Functioning
PANSS Positive And Negative Syndrome Scale

SD

Standard Deviation




SUMMARY

Background: SZ is a debilitating psychiatric disorder that can result in hallucinations,
delusions and disordered thinking and behaviour. Approximately 1% of the world
population is affected by this disorder. Cognitive impairments are a core feature of
schizophrenia (SZ). Klotho is an anti-ageing protein with demonstrated cognitive-

enhancing effects on the brain.

Aims & Objectives: This study aims to investigate the expression of a -Klotho gene

& miR-339-5p in SZ, the differences in the levels of serum klotho between patients
with SZ and healthy controls, as well as the relationship between klotho level and
cognitive function in patients. Also, to find the association of miR-339-5p with

Klotho protein levels with the cognitive scores in SZ.

Methods: In this study, a total of ninety subjects were recruited among them 60 were
confirmed cases of SZ and 30 were healthy controls. Severity was assessed by using
PANSS and GAF scores. A neuropsychological battery was performed to evaluate the
cognitive function of participants. Serum Klotho protein levels were estimated by
using sandwich ELISA. The expression of the Klotho gene and miRNA 339- 5p was
assessed by using SYBR Green RT- qPCR assay.

Results: Results of this study showed that patients with SZ performed worse in the
neurocognitive tests than the healthy controls. The levels of serum klotho were higher
in cases as compared to the healthy controls with mean + SD of cases and controls
were 56.82 £ 8.62and 50.95 + 15.73 respectively. In patients, serum klotho levels
were positively correlated with cognitive function with a p-value <0.001. Expression

of the Klotho gene was found to be upregulated and miR-339-5p was downregulated.

Conclusion: Collectively, these results indicate that anti-ageing protein klotho and
miR-339-5p may be implicated in the pathogenesis of SZ. Klotho gene expression and
Klotho protein levels were increased and miR-339-5p was decreased and were
correlated with cognitive impairments, indicating that Klotho and miR- 339- 5p could

be used as a predictor of functional outcomes in patients with SZ.
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INTRODUCTION

Schizophrenia (SZ) is a severe chronic neuropsychiatric disorder that mostly
exhibiting with hallucinations, delusions, disorganized speech, and behaviour. These
symptoms may also be referred to as psychosis (1). Although these psychotic
symptoms can be quite grave, and the presence and duration of negative symptoms
correlate most strongly with poor outcomes. Disease onset is mostly in the age group
of late teens to early twenties, and its prevalence is noted at 1% worldwide. According
to the National mental health survey, 2015-2016 prevalence of SZ in India is 0.4%.
The preponderance of probability of SZ is more in males. Although, the exact cause
of SZ is not known but it can be due to interaction of the environmental and genetic
factors (2,3). Over the past three decades, several studies have been undertaken to
establish the role of genetic factors in this disorder. Initially, family, twin and
adoption studies make available pieces of evidences towards the heritability of the
disorder (4,5). Later, with the advancement of the Human Genome Project, multiple
polygenic components including candidate genes and epigenetic modification

contributing to the risk of SZ have been identified (6,7).

Cognitive dysfunction is a core feature of SZ. Deficits are moderate to severe across
several domains. The importance of understanding and treating cognitive dysfunction
is underscored by the relative lack of treatment success in most aspects of functional
status. Many proteins have been identified and studied which are involved with
cognitive dysfunction in humans and one such protein is o klotho. Klotho is
a naturally occurring human protein discovered in 1997 which maps on chromosome
13. Since the discovery of klotho, two related paralogs, B-klotho, y-klotho, have been
identified as klotho family members (8). Klotho is also called a- Klotho to distinguish
it from the other two members. Longitudinal studies on klotho mutant mice have
demonstrated that cognitive decline in SZ is accompanied by a substantial decrease in
Klotho expression in brain tissue (9). Both the serum and CSF a- Klotho protein

levels were found to be negatively correlated with age.

Complications in studying this protein are due to difficulties in obtaining
immunoprobes specific to different Klotho gene expression is mainly based on data

on the localization of mRNA species encoding Klotho. In-situ hybridization and



immunohistochemistry have demonstrated the highest expression level of the Klotho
gene in the ependyma of choroid plexus (10), where Klotho protein is localized in the
apical membrane. Besides choroid plexus, mRNA encoding Klotho is revealed in
many brain structures like Purkinje cells in the cerebellum, cell and nuclear
membranes of brain cortex, hippocampus, olfactory bulb, striatum and medulla

oblongata.

Klotho protein is also present in neurons and oligodendrocytes but absent in microglia
and astrocytes. This protein is confined to torso and dendrites of hippocampal neurons,
wherein the membrane form of Klotho found in pre and postsynaptic membranes (11).
In choroid plexus cells, Klotho was found in the cell membrane, some amount was
localized in the rough endoplasmic reticulum, and large amount was found near the

nuclear membrane.

A microRNA (miR) is a small non coding RNA that is about 22 nucleotides in length
and these are mostly single stranded formed by the action of Drosha and Dicer on
RNA. These miR mostly bind to mRNA and forms an RNA silencing complex and
causes a change in mRNA levels (12). As a result, these mRNA molecules
are silenced, by one or more of the following processes: (1) degradation of the mRNA
strand into pieces, (2) shortening of poly A tail of mRNA leads to less stable form,
and (3) less efficient translation of the mRNA into proteins by ribosomes. Recent
studies on cell line shown that the miR-339-5p and miR-556 were having a regulatory
effect on the Klotho gene (13).

As cognitive dysfunction is a major symptom of SZ and many previous studies have
shown that Klotho has a significant role in cognitive dysfunction in ageing but there

are no human studies concerning Klotho and cognitive dysfunction in SZ.

However, there is a lack of data reporting such findings in clinical settings. Thus, the
current study is proposed to evaluate the expression levels of the Klotho gene & its
regulatory miR-339-5p in clinically diagnosed schizophrenic patients. To the best of
our knowledge, there is no such study reported in the Asian SZ population. Due to
scarcity of the data in the role of the miR in the regulation of Klotho gene expression
and its circulatory levels in SZ in the Indian population, this study has been planned to

fill this lacuna.


https://en.wikipedia.org/wiki/MicroRNA

REVIEW OF LITERATURE

SZ is a chronic neuropsychiatric disorder which affects 1% of population worldwide
and according to National mental health survey, its prevalence in India is 0.4% (13).
This disorder shows many symptoms such as positive, negative and cognitive
impairments. The most serious of these symptoms is cognitive impairment (14). Due
to cognitive impairment, the patient is dependent on others for the whole life. Because
of this the power of thinking is affected and the patient does not even know what is
real and what is not (15). In 2019 total number of cases suffering from SZ was 20

million (15).
Onset:

This disease is more common in males and starts at an early age as compared to
females. In males, this disease starts at their twenties and even earlier and in females
it starts at twenties and mid-thirties (15,16). Many patients recovered completely from
SZ but some patients remain affected due to the symptoms of this disease and most of
those patients find it difficult to live life due to the cognitive changes(17-19). The
cause of this disease is not yet clear, but still the context of genetic and environment is

very important (15).
Pathogenesis:

Different causes which lead to SZ are still under investigation yet there is a dopamine
model which is believed to be involved in the pathogenesis of SZ. According to this
model, during severe psychotic phase there is an increased level of dopamine which
leads to anomalous dopamine signaling and causing severe symptoms and also
oxidative stress (20,21). But in case of cognitive symptoms, there is decreased
expression of dopamine receptor D1 in frontal cortex of the brain causing memory
impairment (22,23). And according to other studies, all these symptoms appear due to
reduced expression of the glutamate NMDA (N-methyl D- aspartate) receptor in brain
(24-26). Apart from dopamine model, another factor has been suggested in

pathogenesis of SZ to be neuroinflammation.



Neuroinflammation:

In SZ, there is a neuroinflammation and due to this the levels of many cytokines get
increased such as Interleukin 1, 6, 8 and tumor necrosis factor a (TNF- a) (27,28).
These markers are usually increased in patients showing structural abnormalities in
brain as seen in their computed tomography images or magnetic resonance imaging
(29). The structural changes that were visible in the parts of brain in these patients
were decreased in hippocampal and cortical volumes and enlargement of ventricles
(30). Due to this neuroinflammation or imbalance of the immune system, there is an
effect in the NMDA receptors because of which, many symptoms of SZ are seen (31).
Apart from neuroinflammation, oxidative stress is also a culprit for SZ pathogenesis.
Oxidative stress causes problems in many parts of the brain. Oxidative stress can lead

to problem in differentiation as discussed below in oligodendrocytes.
Oligodendrocytes and myelination:

Oxidative stress is thought to cause trouble in maturation of oligodendrocytes from its
precursor in SZ. The expression of oligodendrocyte gene is reduced so in case of SZ,
mature oligodendrocytes are few in number. Also, there is defect in maturation of
oligodendrocytes precursor in this disease and it leads to decreased number of mature
oligodendrocytes in the brain. Some studies also reported dead oligodendrocytes in
the brain of schizophrenic patients (32). Furthermore, decrease number of oligocytes
leads to decreased myelination process in neurons which causes impairment in
cognition (32-34). Some studies have reported that decreased levels of glutathione in
this disease hampers tackling of oxidative stress and causing troubles in myelin

formation (35). Now let’s look at the symptomatology of this disease.
Symptomatology of SZ.:

SZ is a neuropsychiatric disorder and is characterized by change in mood and
behaviour and there is also change in organization, recognition and elucidation of
sensory information in order to understand and explain what is already explained (36).
The symptoms of this disease are divided into three parts i.e., positive, negative and

cognitive symptoms.



Positive symptoms include delusion (a rigid and determined belief based on
insufficient grounds not complaint to rational arguments), hallucination (perception in
the absence of external stimulus that has qualities of real perception), and muddled
thought and speech (37). Person suffering from SZ experiences that someone is
putting thoughts in their mind or someone is talking about them, patients begin to
suspect others and also patients had auditory perceptions and sometimes they also feel

touch perception (38).

Negative symptoms include reduced response to emotions (39). It also includes flat
faces, i.e. with no expression, patient didn’t find words to express, reduced interest in
the activities which are previously pleasurable, socially withdrawn, lack of judging

power and do not maintain personal hygiene (39,40).

The third symptom due to which the patient has a lot of difficulty in day to day is
cognitive decline. Because of it, you have to depend on others for your work. It is
frequently seen in SZ patients even in early ages and adulthood (41,42). In this
disease, patients Intelligent Quotient also reduced from 100 to 70-80 in SZ patients as
demonstrated by many studies (43,44). Cognitive impairment is also divided into two

parts i.e., social and nonsocial cognition (45).

Nonsocial is also called as neurocognition. It is the power of the person to get
information and retain it. It comprises of perception of visual and auditory stimulus,
storing information, sensing things, solving problem and processing information and
speed of processing (46). The affected area in this disease is verbal and concentration

(44).

Social cognition is the ability to interpret and understanding self and non self (45).
Cognitive impairment usually does not show any response to antipsychotic drugs but
early diagnosis can aid in its intervention and improves cognition. Now let us read
about some genes that are involved in pathogenesis of this disease. Although lots of

genes are under study but we are including few of them in this section.
Genes involved in SZ:

Different genes are involved in the pathogenesis of SZ such as BDNF, Notch and
Klotho. Firstly, we are going to discuss little bit about BDNF (brain derived



neurotrophic factor). It is located on the short arm of chromosome 11. It shows its
association with tyrosine kinase receptor family and bind with tyrosine kinase B for
its action. Its binding to its receptor causes phosphorylation and gene expression of
many phosphoproteins (47-49). Many studies were done on its polymorphism which
is associated with SZ like valine and methionine single nucleotide polymorphism and
valine and valine polymorphism which is involved in the structural changes in brain
parts such as a decrease in the size of hippocampus causing memory and cognitive

impairment (50,51).

Second gene which is involved in SZ is Notch. Notch is a transmembrane protein with
larger extracellular and smaller intracellular part. Notch signaling is involved in
neural development. Its mechanism of action is seen, when its ligand binds to its
receptor and releases the intracellular part and that part enters the nucleus and leads to

increase in expression of genes (52).

The third and the most important gene involved in pathogenesis and cognitive
impairment in SZ is Klotho. We are focusing on this gene and its product protein in
our study as we are also trying to find its association with cognition in SZ patients by

measuring its expression and circulatory levels.
Klotho protein:

Klotho name was derived from Greek goddess Clotho, who is thought to be one of the
three fates who spins the thread of human life (53). Klotho gene was first identified by
Kuro-o et al in 1997 in animal study performed on mice. Findings of their study
showed decreased life span and physiological changes of ageing due to the absence of

Klotho gene in animals under research (54).

Klotho gene is located on the long arm of chromosome 13 (13q12) and encodes
transmembrane protein (55). Klotho gene when undergoes transcription it forms
primary transcript which have five Exons and four Introns. There is a presence of
splice site after third exon, on which action of spliceosomes leads to formation of two
mRNA by alternate splicing. One mRNA forms the transmembrane protein and other

form soluble protein (55).



Klotho protein structure:

Klotho gene encodes single pass type I membrane protein which is having length of
1014 amino acids and is related to  glucuronidase (56). B glucuronidase are family of
enzymes that catalyze the hydrolysis of complex carbohydrates like B glucuronic acid
from mucopolysaccharides (57). Transmembrane proteins are proteins with
extracellular part, membrane part and intra-cytoplasmic domain. The extracellular
domain is the larger domain with two internal repeats of 450 amino acids in length
(58). Klotho mostly exists on cell surface but can also circulate in body fluids by

releasing from its surface (59).

Klotho protein is mainly expressed in brain and kidney. It is cleaved from its
membrane part by metalloproteinases namely ADAM 10 and ADAM 17. After it gets
detached from membrane part, it is secreted in cerebro spinal fluid (CSF), serum and
urine. This detached part is known as soluble form of Klotho (60). ADAM is A
Disintegrin and metalloproteinase Domain containing protein 10 and 17 and these are
the member of ADAM family with two distinct domains that have adhesion and
protease activity. Its protease activity cleaves extracellular domain of Klotho protein
(61). There are three subfamilies of the protein namely a- Klotho, B- Klotho and y-
Klotho and when name is not specified then it is a- Klotho form (62). It has two more
types like soluble Klotho as mentioned above that it is formed by activity of
metalloproteinases and second is secreted form, it is mainly produced by alternate

splicing of Klotho mRNA (primary transcript) (63).

Klotho and Central Nervous System

Choroid plexus (ChP), Oligodendrocytes and Myelin

The role of Klotho in the brain had been elucidated with the help of memory tests that
the Klotho deficient mice were subjected to. A hippocampus-related cognitive
function decline had been demonstrated in Klotho protein-deficient mice (63). Klotho
in the brain had been observed to have a significant function in ChP and neurons
(9,54,64). Klotho functions, which started appearing inutero, progressively increases
till adulthood and then decline with age (65-67). Cells of the epithelial lining of the

choroid and neurons of Purkinje cells of the cerebellum have shown the presence of



Klotho (54,66). Klotho present in the cells of ChP get shed into the CSF in presence

of small quantities of calcium (68,69).

The expression of Klotho changes with the progression of age, and its primary effect
has been in oligodendrocytes and myelin (67,69). The number of oligodendrocytes
had demonstrated a reduction in Klotho deficient mice (11,70). There have been
decreased myelin-forming processes observed at low Klotho protein concentrations in
white matter tracts (70). Distinction and progression of oligodendrocytes required
shed Klotho (70,71). Further, an increase in myelin formation occurs in Klotho
overexpressing conditions. This shows that Klotho is important in oligodendrocytes

and myelin formation (71).
Hippocampus and pituitary gland

Hippocampus, the central part of our brain related to cognitive functions like memory
and learning ability. Short-term and long-term memories are associated with the
hippocampal region. The functioning of hippocampus declines with increasing age
and neurodegenerative diseases like Alzheimer's disease. In Klotho deficiency, there
is increased oxidative stress in the hippocampus and increased markers of
programmed cell death (63,72). An animal study in mutant mice with low Klotho
protein levels demonstrated decreased memory and learning (cognition) in mice at the
age of 6 to 7" week of life (70). Similarly, an increased expression of Klotho is
associated with improved memory and learning with decreased oxidative stress
(71,72). Klotho also helps in the formation of new neurons from a neural stem cell. As
a result, Klotho protein deficiency leads to the formation of immature neurons,
resulting in decreased cognition. An in vitro study has observed an increase in the

proliferation of neurons with shed Klotho (73).

Although, Klotho does not show its expression in the hypothalamus-pituitary-adrenal
axis, but its component i.e., shed Klotho, is circulated in the pituitary. Further, the
presence of Klotho mRNA has been demonstrated in the pituitary gland (74). Klotho
deficient mouse had demonstrated a decrease in the number of pituitary cells and
reduced secretion of its hormones. This leads to reduced fertility, decrease growth,
and atrophy of gonads (74). The shed Klotho has also been found to stimulate growth

hormone secretion (75).



Klotho protein and SZ

SZ is characterized by redox imbalance leading to oxidative stress, resulting in the
prefrontal cortex’s dysfunction and dysconnectivity. This is attributed to decreased
antioxidant enzymes glutathione peroxidase and superoxide dismutase in SZ patients
(32,76-81). Morar et al. showed that increased levels of Klotho in heterozygous
Klotho variants lead to improved cognition resulting in better learning and memory.
The study also demonstrated the association between the heterozygous Klotho variant
and an increase in the right prefrontal cortex volume, which usually decreases in size
with ageing (82). SZ is also characterized by a reduction in myelin formation by
oligodendrocytes leading to a more severe cognitive deficit. The maturation of

oligodendrocytes from its precursor by neuronal activity is decreased in SZ (83-86).

The oxidative stress, in the brain of SZ patients, occurs mainly because of dopamine
metabolism, which leads to both non enzymatic and enzymatic (monoamine oxidase)
production of hydrogen peroxide in the brain. There is reduced Glutathione
antioxidant and Klotho protein in genetically predisposed individuals, which leads to

damage to the brain (87).

Klotho protein has been demonstrated to affect oxidative stress and oligodendrocyte
maturation. The increased Klotho protein levels accelerate the development of
oligodendrocytes from its precursor. This facilitates an increased formation of myelin
leading to better cognition and behaviour. Further, by decreasing oxygen free radicals,
Klotho protein prevents the development of oxidative stress (88-93). The effect of
Klotho on oxidative stress and maturation of oligodendrocytes indicates the possible

crucial role that Klotho may have in SZ.
Klotho Polymorphisms and Epigenetics

KL-VS is a common haplotype observed in the general population. The variant had
been associated with a higher incidence of dementia in the elderly population (94).
KL-VS homozygosity leads to decreased Klotho levels resulting in deranged intrinsic
connectivity among the functional networks of the brain (95). However, KL-VS did
not affect cognition and brain structure in early life development (96). KL-VS
heterozygosity had also been found to be associated with reduced Alzheimer disease

risk and - amyloid burden in elderly individuals having apolipoprotein E4 (APOE4

9



is highest risk factor for Alzheimer disease). This advocates the inclusion of the KL-
VS genotype in conjunction with the APOE genotype in Alzheimer disease prediction
models (97,98).

Klotho polymorphisms had been associated with ageing-related outcomes and
mortality in the elderly population (99). A recent meta-analysis by Zhu et al. had
demonstrated an association between Klotho F352 V polymorphisms and longevity
(100). Although individual studies have associated G-395 A with cognitive
impairment, the meta-analysis did not find an association between G-395 A with

cognitive impairment (100,101).

Klotho polymorphisms were also found to have a role in inflammatory outcomes in
post-traumatic stress disorder (PTSD) patients. Klotho genotype (KL-VS SNPs) and
methylation status at cg00129557 lead to reduced chromatin binding and expression

resulting in individual differences in inflammatory outcomes in PTSD patients (102).

Wolf et al. demonstrated that the rs9315202 SNP in the Klotho gene showed
increased peripheral inflammation and decreased white matter integrity, particularly
in right-lateralized tracts connecting prefrontal to limbic regions. There is an
alteration in Klotho gene expression via non-coding RNA (ncRNA) due to this SNP.
This reduced Klotho gene expression leads to the weakened activity of synapses and

neurocognitive loss, mainly in people more than 30 years of age (102).

Yin demonstrated that there is a decreased Klotho level in patients with unilateral
ureteric occlusion due to TGF B which leads to renal fibrosis. In conditions like
inflammation, there is an increase in tumor growth factor 3, which leads to epigenetic
changes in Klotho gene expression. TNF [ leads to activation of DNA
methyltransferase 1 and 3a causing hypermethylation of the Klotho gene promoter
region, culminating in transcriptional inhibition. So Klotho protein formation is

decreased, which can lead to neurocognitive loss (103).

Klotho protein is regulated by miRs either by gene silencing or degradation of mRNA
or by altering its gene expression and it was stated that miR- 339- 5p is involved in

decreasing expression level of Klotho protein in cancer cell line (13).
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A miR is a small non coding RNA which is about 22 nucleotides in length and these
are mostly single stranded formed by the action of Drosha and Dicer on RNA. These
miR mostly bind to mRNA and forms RNA silencing complex and causes change in
mRNA levels (104,105). As a result, these mRNA molecules are silenced, by one or
more of the following processes: (1) degradation of the mRNA strand into pieces, (2)
shortening of poly A tail of mRNA leads to less stable form, and (3) less
efficient translation of the mRNA into proteins by ribosomes (105).

Role miR- 339-5p on Klotho gene expression and its circulatory levels:

miR-339 was found to be associated with klotho gene expression as demonstrated by
Stephen J Mehi et al., they reported that this miR-339 decreases Klotho gene
expression when it is upregulated and they also demonstrated that age related decrease
in Klotho protein in cancer cells (13). So, this study was planned to find out the role
of miR-339-5p in regulating the expression of Klotho gene and its circulating protein

levels in SZ patients.
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AIMS AND OBJECTIVES

Hypothesis:

Null hypothesis: There is no association of circulatory a-Klotho proteins and its

regulatory miR-339-5p with cognitive functions in schizophrenic patients.

Alternate hypothesis: There may be an association between the expression of
circulatory Klotho protein and its regulatory miR-339-5p with a change in cognitive

functions in SZ.
Research Question:

» What is the expression level of a -klotho protein in SZ patients?

» What is the expression level of miR-339-5p in schizophrenic patients?

» Is there an association between o —klotho proteins and miR-339-5p in SZ
patients?

» Is there an association of circulating o —klotho protein & miR-339-5p with the

cognitive functions of schizophrenic patients?
AIMS AND OBJECTIVES:

AIMS: The study aims to find out the Role of miRNA in Regulation of a-Klotho

Gene Expression and its Circulatory Levels in Schizophrenia.
Objectives:

¢ To study the expression of a -Klotho & miR-339-5p gene in SZ.

¢ To find out the possible association of miR-339-5p in the regulation of the
Klotho gene in SZ.

% To correlate the circulating a -Klotho levels & miR-339-5p levels with the

cognitive scores in SZ.

12



MATERIALS AND METHODS

Ethical considerations: This study conformed to the guidelines of the Institutional
Ethics Committee (IEC) of All India Institute of Medical Sciences (AIIMS), Jodhpur.
Informed written consent was taken from study participants and their family members
to participate in the study. The study was verbally explained to the participants and
adequate opportunities were given, for discussion of any of their queries. The subjects
retained the right to withdraw consent at any stage of the study and complete

confidentiality was maintained.

Study setting: The study was carried out at AIIMS, Jodhpur, involving the
Departments of Biochemistry and Psychiatry.

Study design: A case-control design was adopted for this study.

Study duration: The study was conducted over a period of two years (Jan 2020 to

December 2021).

Study participants

Sample size calculation

For sample size calculation, existing literature for serum Klotho levels in SZ was
referred. This information was used in the OpenEpi software to calculate sample size.
The size with 80% power and 95% confidence interval came out to be thirty-six (36).
We took a total of ninety (90) subjects, including sixty cases and thirty controls as

part of our study.

Inclusion and Exclusion criteria

Inclusion Criteria:

For cases: All patients of age 18-60 years diagnosed with SZ and attending the OPD
of the Department of Psychiatry in AIIMS, Jodhpur recruited in this study. The
diagnosis of patients will be done as per ICD 10 (WHO 1992). The severity
assessment is done by using PANSS.
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For control: Age and sex-matched nonpsychiatric volunteers satisfying the exclusion

criteria will be taken as healthy controls in the study.
Exclusion Criteria:

For cases: Comorbid psychiatric disorders such as Bipolar, MDD etc. Medical
illnesses (e.g., autoimmune diseases, diabetes, HIV, endocrine disorders, hepatitis,
cancer, or chronic infections) or medications (e.g., steroid medications, antioxidants,
corticosteroids (oral, injected, inhaled and/or topical), immunotherapy, antibiotics that
could affect the immune system, within previous 6 weeks, and females in lactation or

in gestational period.

For controls: Medical illnesses (e.g., autoimmune diseases, diabetes, HIV, endocrine
disorders, hepatitis, cancer, or chronic infections) or medications (e.g., steroid
medications, antioxidants, corticosteroids (oral, injected, inhaled and/or topical),
immunotherapy, antipsychotics, antibiotics that could affect the immune system,

females in lactation or in gestational period

The healthy control group included healthy volunteers or the staff members who were
matched to the patients with demographic variables of age, gender, and marital status.
Their health status was confirmed by the provided information and general

examination.

Severity of SZ assessed by PANSS and GAF:

The PANSS scale is the most widely used scale to measure the severity of symptoms
in SZ patients. To assess the patient using PANSS, a clinical interview of
approximately 45-minute is to be conducted. The patient is rated from 1 to 7 on 30
different symptoms based on the interview as well as the reports of family members.
PANSS is a positive and negative syndrome scale, it is having positive syndrome
scale which includes delusion, hallucination, conceptual disorganization, excitement,
grandiosity, suspicion and hospitality. Its range is from 7 to 49, 7 being minimal and
49 more severe symptoms. Negative scale includes blunted affect, emotional
withdrawal, poor rapport, passive/ apathetic social withdrawal, difficult in abstract
thinking, lack of spontaneity and stereotyped thinking. It is also range from 7 to 49

score. General psychopathology scale has 16 items like somatic concern, anxiety,
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tension, depression, uncooperativeness etc. minimum score of this scale is 16 and
maximum is up to 112. Total PANSS score is from 30 to 210, 30 is lowest score with

less severity and 210 is most severe case.

Neurocognitive tests:

Stroop color word test:

The Stroop test measures response inhibition that can be described as the ease with
which a person can shift his or her perceptual set to conform to the changing demands
of a situation and suppresses a habitual response in favor of an unusual one. Test
consists of 3 pages: Word page (W), Color page (C), Color word page (CW). Each
page has 100 items presented in 5 columns of 20 items. All the subjects were given 45
seconds to complete the items on each page. Before initiating the test, it was made
sure that patient identifies all the colors used in the test and able to name them to rule
out the possibility of color blindness. On word page, the subjects were asked to read
the words down the columns starting with the first one. Similarly on the color page,
the subjects were instructed to name as many colors within 45 seconds. For the color
word page, the subjects were asked to name the color of the ink, in which the words
are printed in and ignore the word. The numbers of items completed on three pages

were obtained as their respective scores.

Interference score was obtained by subtracting color (C) scores from color word (CW)
scores. Test-retest reliabilities for word, color and color-word were reported to be
0.86, 0.82 and 0 .73 respectively. Numerous studies (including Indian) have been
published on the Stroop test because of its sensitivity to measure response inhibition

(Spreen&amp; Strauss., 1998).
Trail making test A & B:

The TMT is frequently used measure of cognitive functions. TMT Part A assesses the
visual scanning and psychomotor speed. TMT B is known for the assessment of

executive function (Attention shifting & cognitive flexibility).
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PGI memory scale

The PGI-memory scale is one of the tests of PGI Battery of Brain Dysfunction (PGI-
BBD) developed by Pershad and Verma (1990). The test material contains items for
10 subtests i.e. Remote Memory, Recent Memory, Mental Balance, Attention-
Concentration, Delayed Recall, Immediate Recall, Verbal Retention for Similar Pairs,
Verbal Retention for Dissimilar Pairs, Visual Retention and Recognition. It has been

standardized with norms for adults between 20 and 45 years.
Bender visual motor gestalt test (BVMGT)

BVMGT is also a part of PGI-BBD developed by Pershad and Verma (1990). It
consists of nine geometric designs (numbered A and 1-8) originally developed by
Wertheimer to demonstrate the perceptual tendencies to organize visual stimuli into
configural wholes. Each design is presented sequentially to the subject whose task is

to reproduce them on a blank sheet of paper.

Methodology:

1. Enzyme linked Immunosorbent assay (ELISA) was used for Klotho protein
levels in serum
2. Real Time- PCR (RT-PCR) was performed for Klotho gene expression and
miR-339-5p expression levels.
1. ELISA for Klotho levels: ELISA test was used to quantify the circulatory Klotho
protein levels in all the subjects recruited in this study by using Biogenuix Klotho

ELISA Kit.
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Reagents: Below table showing reagents provided with kit for ELISA.

Item Specifications(96T)
ELISA-Microplate (Dismountable) 8x12
Lyophilized Standard 2vial
Sample/Standard Dilution Buffer 20ml
Biotin-labeled Antibody (Concentrated) 120ul 2
Antibody Dilution Buffer 10ml
HRP-Streptavidin Conjugate (SABC) 120ul
SABC Dilution Buffer 10ml
TMB Substrate 10ml
Stop Solution 10ml
Wash Buffer(25X) 30ml
Plate Sealer Spieces
Principle

The Biogenuix ELISA kit was based on sandwich enzyme-linked immune-sorbent
assay technology. Capture antibody was pre-coated onto 96-well plates. And the
biotin conjugated antibody was used as detection antibodies. The standards, test
samples and biotin conjugated detection antibody were added to the wells
subsequently, and washed with wash buffer. HRP-Streptavidin was added and
unbound conjugates were washed away with wash buffer. TMB substrates were used
to visualize HRP enzymatic reaction. TMB was catalyzed by HRP to produce a blue
color product that changed into yellow after adding acidic stop solution. The density
of yellow is proportional to the target amount of sample captured in plate. The Optical
density (absorbance) was read at 450nm microplate reader, and then the concentration

of target was calculated.
Procedure

The stored serum samples were removed from -80°C and were thawed. Meanwhile all
the reagents and samples from the kit were brought to room temperature (20'C). After
that 100 pl of each standard and sample (diluted) was added into appropriate wells.

The wells were covered and incubated for 1 hour and 30 minutes at room temperature
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with gentle shaking. After incubation the solution was discarded and washed 2 times
with 1X wash buffer by filling each well with wash buffer (350 pl) using a multi-
channel pipette or auto washer. After the last wash, the plates were removed and
blotted against a clean lint free paper. 100 ul of 1X prepared biotinylated antibody
was then added to each well and incubated for one hour at room temperature with
gentle shake. The solutions were then discarded and the previously performed wash
was repeated. This was followed by addition of 100 pl of 1X prepared biotinylated-
HRP solution to each well and incubation of ELISA plate for 30 minutes at room
temperature with gentle shaking. The solution was discarded and the wash step was
repeated. Then, 100 pl of TMB substrate was added to each well and the plate was
incubated in dark for 10- 20 minutes with gentle shaking. Finally, 50 pl of stop
solution was added to each well and the plate was evaluated immediately after

stopping the reaction.

Wash Buffer: We Diluted 30ml concentrated Wash Buffer into 750ml of distilled
water. This makes the solution of wash buffer to 1X which was used for washing

steps.

Calculation: Readings of the absorbance for standards and samples were taken by Eon
BioTek multiplate ELISA reader (Serial No.14021320) and the standard curve

(Shown below) was obtained from Gen 5 software (version 2.05.5).
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2. Gene expression analysis:

Klotho gene and miR-339-5p expression

Schematic workflow for Klotho gene expression and miR-339-5p

Collection of venous blood
sample

Extraction of Genomic RNA

|

Quantification of extracted RNA

l

Reverse transcription of
extracted RNA to cDNA

l

For expression analysis RT-PCR

was done

I

ACt and fold change analysis was

done by using melt curve

19



2a. Isolation of RNA from whole blood venous samples:

Total RNA was isolated and separated from DNA and protein after extraction with a
solution named TRIzol. TRIzol is an acidic reagent containing guanidinium
thiocyanate, phenol and chloroform designed for the isolation of a variety of RNA
species of large or small molecular size. This reagent maintains the integrity of RNA
due to highly effective inhibitory RNase activity while disrupting cells and dissolving
cell components during sample homogenization. The low pH of this reagent controls
to separate RNA from DNA and protein, while a high pH can cause RNA and DNA to
isolated together. The guanidinium salt serves as a chaotropic agent to denature
proteins and the phenol is an organic compound also used to extract nucleic acid and

proteins.

After solubilization and homogenization of samples in TRIzol, the RNA, DNA and
protein are differentially extracted by the addition of a phase separation reagent
(chloroform). The solution separates the RNA away from DNA and protein into
different layers. An upper clear aqueous phase mainly contains RNA and the middle
interphase and red lower phase contain DNA and protein respectively. Subsequently,
the RNA in the upper aqueous phase is then collected by alcohol (isopropyl) based on
precipitation. After incubation and centrifugation steps, the resulting white pellet is
then washed in an ethanol solution, air dried and resuspended in the final DEPC

treated water (Diethylpyrocarbonate).
Procedure

Venous blood sample was collected in EDTA tube for RNA isolation. For the
isolation chilled RBC lysis buffer was added to it (in the ratio of 1:3 of for blood:
RBC lysis buffer). The sample was inverted mixed and left undisturbed at room
temperature for 15 minutes. The sample was then centrifuged at 1300 rpm for 15 min
at room temperature. Supernatant formed after centrifugation was discarded and again
I mL of lysis buffer was added and mixed and left undisturbed for 5 min at room
temperature. This sample was transferred to the micro centrifuged tube and
centrifuged at 3000 rpm for 2 minutes. The supernatant was discarded and 1 mL of
PBS was added to dissolve the pellet, after which the tube was centrifuged at 3000

rpm for 2 minutes. Then TRIzol reagent was added and pellet formed in the previous
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step was dissolved in it. Sample was incubated for 5 min after that 200 uL of
chloroform was added to it. The contents were mixed by vigorous shaking and
incubated on ice for 15 minutes. After incubation the tube was centrifuged at 12000 g
for 15 minutes at 4°C. After centrifugation, upper aqueous layer was carefully
removed and put in other micro centrifuge tube and was mixed with equal volume of
isopropyl alcohol, then vigorous shaking was done and incubated on ice for 20 min.
After incubation, centrifugation was done at 12000 g for 10 minutes. Supernatant
formed was discarded and 1 mL of chilled 75% ethanol was added to the pellet and
pellet was dissolved in ethanol. After vortex step centrifugation was done at 12000g
for 5 minutes and this step was repeated for one more time. Finally, the pellet was air

dried and was dissolved in DEPC treated water.

Quantification of total RNA in blood by microplate (ultraviolet

spectrophotometer) reader:

Quantity and purity of total RNA were evaluated by measuring the absorbance at 260
nm for RNA concentration, 280 nm and 230 nm and Aze0/A2s0 and Azeo/A230 ratio for

assessing RNA purity on a microplate reader (Eon BioTek).

Materials Required: Extracted RNA Samples, DEPC treated water, Micropipette
(0.2-2uL), and microplate reader.

Procedure

Computer was switched on and machine reader (Eon BioTek). was started and
allowed to warm to achieve room temperature. When ready, the nucleic acid
estimation mode was selected. The platform was wiped with lint-free tissue to remove
all the dirt. 1uL of DEPC treated water was used as ‘blank’. 1pL of extracted RNA
sample was taken and loaded on the platform to estimate the quantity and purity by
measuring absorbance at 260nm and 280nm (before loading each sample, it was made
sure that the platform is clean). The results were recorded. The yield of RNA in ng/pL
and the A260/A280 ratio were considered indicators of RNA quantity and quality,

respectively.
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2b. cDNA conversion of RNA extracted by Reverse transcription PCR:

The previously extracted and stored human RNA from whole blood were taken out
from -80°C and was thawed. Reverse transcription of human RNA was carried out
using master cycler, bio rad iScript reverse transcription kit as per the manufacturer’s
instruction. The kit includes reaction mix, RNase — free water and reverse
transcriptase. We used nuclease free water to prepare cDNA for RT-PCR which
involves quantification of mature miR-339-5p and mRNA. Template RNA was added
to each tube containing reverse transcription master mix such that the composition

was as follows:

Table: Reverse transcription reaction components for cDNA conversion

Reagents Volume
5x iScript Reaction mix 4ul
RNase free water Variable
iScript reverse transcriptase enzyme mix luL
Template RNA Variable
Total volume 10uL

The tube was then incubated at 37 °C for 60 minutes. After this, the tubes were
incubated at 95 °C for 1 minutes to inactivate Reverse transcriptase and then placed it

on ice.

Reaction set up for cDNA synthesis

Priming 5 min at 25°C
Reverse transcription 20 min at 46°C
RT inactivation I min at 95 °C
Optional Step Hold at4 °C

2¢. Klotho gene expression by Real- time PCR:

To see the expression of Klotho gene in SZ patients, we performed RT- PCR test.
Bio- Rad CFX96 Real time system and Bio- Rad CFX manager software was used for
the real time expression analysis of Klotho gene using self-designed primer assay.
Housekeeping gene used for mRNA was GAPDH. Table given below is showing
primers used for RT-PCR for expression of Klotho gene.
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F: 5'-ACGAAGCTCTCAAAGCCCAC-3'

Klotho gene
R: 5'-GCACTCAGTACACACGGTGA-3'

GAPDH housekeeping gene F: GTCTCCTCTGACTTCAACAGCG
R: ACCACCCTGTTGCTGTAGCCAA

While starting, we diluted the forward and reverse primers with nuclease free water as
per the manufacturers protocol. Then from that mixture we took 10uL of primers and
into it we added 90uL of nuclease free water. This mixture was used for RT- PCR as
per standard protocol given by Bio- Rad kit insert and annealing temperature used

was 60 °C.
Housekeeping gene:

Housekeeping gene also known as endogenous control, normalizer gene and reference
genes. These genes show expression levels that are relatively constant and moderately
abundant across tissues, cell types and treatment protocols. Such genes are currently
the most accurate method to correct for potential biases that are caused by sample
collection, variation in the amount of starting material, reverse transcription efficiency

and nucleic acid preparation and quality.

The SYBR green PCR kit from Bio rad company was used with Klotho gene PCR
assay as per manufacturer’s instruction. The kit includes SYBR green PCR Master
mix and RNase free water. All the reagents and cDNA samples were thawed at 4 °C
after removing from — 80 °C and reaction master mix was prepared according to the

following specifications:

Reaction set up for Real time PCR

Reagents Volume
SYBR green PCR Master mix SuL
Forward and Reverse primer 1uL each
RNase free water Variable
Template cDNA luL
Total Volume 10uL

Master mix and cDNA was added to the wells of the PCR tubes. After thorough

mixing, real time PCR reaction was carried out by placing the reaction strips in an
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automated and temperature-controlled cycles of denaturation, annealing and

elongation using a thermal cycler. The thermal cycle parameters were sets as follows:
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Thermal cycler parameters shown in table below:

Initial Denaturation 30 secat 95 °C

Denaturation 15 sec at 95 °C

Annealing 15- 30 sec at 60 °C

Cycles 40

Extension 30 secat 72 °C

Melt curve analysis 2- 5 sec per step at 65 — 95 °C

2d. miR 339-5p expression analysis by Real- Time PCR

Bio- Rad CFX96 Real time system and Bio- Rad CFX manager software was used for
the real time expression analysis of miR-339- 5p using self-designed primer assay.

Housekeeping genes used for miR was RNU6.

Table for primer assay

F: GGGTCCCTGTCCTCCA
miR- 339- 5p

R: TGCGTGTCGTGGAGTC
RNA U6 housekeeping F: GCTTCGGCAGCACATATACTAAA
gene R: CGCTTCACGAATTTGCGTGTCAT

The SYBR green PCR kit from Bio rad company was used with miR PCR assay
primers as per manufacturer’s instruction. The kit includes SYBR green PCR Master
mix and RNase free water. All the reagents and cDNA samples were thawed at 4 °C
after removing from — 80 °C and reaction master mix was prepared according to the

following specifications:

Reaction set up for Real time PCR

Reagents Volume
SYBR green PCR Master mix SuL
Forward and reverse primer 1uL each
RNase free water Variable
Template cDNA 1uL
Total Volume 10pL
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The template DNA was dispensed into the individual wells of the PCR strips and then
thoroughly mixed reaction mix was added into the cDNA containing wells of PCR
strips. In order to detect miR levels in the samples, real time PCR reaction was carried
out by placing the reaction strips in an automated and temperature-controlled cycles
of denaturation, annealing and elongation using a thermal cycler. The thermal cycle

parameters were sets as follows:

Thermal cycler parameters shown in table below:

Initial Denaturation 30 secat95°C

Denaturation 2-5secat95°C

Annealing 30 secat 54 °C

Cycles 40

Melt curve analysis 2- 5 sec per step at 65 — 95 °C

Steps followed for double delta Ct analysis:

The average of the Ct value for the housekeeping gene and target gene being tested in
all the samples was obtained through RT- PCR. The difference between tested
experimental and housekeeping gene and healthy control and housekeeping gene were
calculated, through which delta Ct values for the experimental and controls were
respectively obtained. The difference between Ct value of experimental and Ct value
of Control was used to calculate double delta (AA) Ct values. Since all the calculation
there were made in the logarithmic vase 2 and every cycle there is twice as much
DNA, therefore the value of 2-24¢t was calculated to get the fold change analysis of

the gene in SZ cases as compared to normal controls.

Statistical Analysis:

The data collected were tabulated and analyzed by Microsoft Excel 2016. Statistical
tests were performed using SPSS 22.0 software. Descriptive statistics were carried out
to determine mean, standard deviation (SD) and median (IQR). For. To assess the
normal distribution of the data Shapiro Wilk Test was carried out. Student t-test was
used to compare parametric data and the Mann Whitney U Test for non- parametric
data. Pearson or Spearman test was performed to assess the correlation. Probability (p)

value <0.05 was considered significant.
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RESULTS

Study characteristics:

Demographic profile

Demographics were recorded for all the participants and for cases, clinical scores like
GAF and PANSS were calculated with help of psychiatrist. Serum Klotho levels were

measured using sandwich ELISA. Expression levels of Klotho gene and miR-339 -5p
were done by RT-PCR.

Total
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Figure 1: Gender- wise distribution of total study subjects and SZ cases.

In the present study, 90 subjects were recruited, among them there were 72 (Seventy-
Two) males and 18 (eighteen) females. Further, the SZ group had 47 (forty-seven)
males and 13 (thirteen) females (Figure 1). SZ patients were diagnosed as per ICD-10
criteria and the severity was assessed on the basis of GAF and PANSS scores. In
cases, the mean and SD for age were 31.51 + 12.0 years and that of controls were
37.46 = 7.42 years. Figure 1 is showing number of subjects that were recruited in the
study. Males and females were shown by different color bars, first bar is of total
males second is of total females, third is total SZ male subjects and last bar represents

female SZ subjects under study.
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Table 1: Age and Gender distribution:

Parameters Cases Controls
n Mean =+ SD n Mean + SD
Age (Years) 60 31.51 £12.0 years 30 | 37.46 £7.42 years
Sex (Age)
M 47 30.80+£12.03 23 39.30 +£ 6.83
F 13 34.07 £12.33 05 20.0+£23

n is total number of subjects

There were 47 males and 13 females among cases. The mean and SD of age of male

cases were 30.80 + 12.03 years and for female cases it was 34.07 = 12.33 years. The

mean + SD of male control subjects was 39.30 + 6.83 years and that of female

controls were 29.0 + 2.3 years (Table 1). Mostly the subjects were in the age group of

20 to 60 years in both the groups under study.

Table 2: Sociodemographic profiles in participants:

Parameters Cases Controls
Smokers 16 7
Non smokers 41 23

Education status

3 illitrate and rest

Matriculation to

matriculation to graduation graduation
Occupation Cases Controls
Skilled 16% 50%
Semi- skilled 8% 50%
unemployed 76% 0

From Table 2 it is clear that, out of 60 cases, 16 were having history of tobacco

smoking/ chewing and 41 were nonsmokers and among controls, 7 out of 30 were

having tobacco smoking/ chewing history. To see the literacy, we gathered

information about education status from all the subjects. Among cases, 15 were

graduate, one post- graduate, 24 cases studied up to 10" standard, 11 cases were
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having education status of up to 12" standard and 3 were illiterate. In controls, 16
were having studies up to 12" standard, 9 were up to 10" standard and 5 were
graduate among them. According to occupation, the number of skilled, semi-skilled
and unemployed among cases were 16%, 8% and 76% respectively and among
controls 50% were skilled and 50% were semi-skilled and there was no unemployed

among controls.
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Figure 2: Age wise distribution of schizophrenia Cases.

Figure 2 is showing age wise distribution and accordingly, most cases that we
recruited in this study were between 20 to 60 years and maximum in the range of 20
to 40 years as seen by the box plot diagram, most of the dots are clustered in the age

between 20 and 40 years.
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Table 3: Clinical measures in SZ patients:

Parameter Mean | Median Standard

deviation
Age of onset (in years) 25.75 23.5 10.61
Duration of illness (in years) 5.91 4.0 5.39
Global assessment of functioning (GAF) 75.96 80.0 12.40
PANSS 38.73 34.0 10.99

Above, Table 3 is showing clinical measures in SZ patients. The Mean, SD and

median of age of onset were 25.75, 10.61 and 23.5 respectively. In duration of illness,

Mean, SD and median were 5.91, 5.39 and 4.0 respectively. As severity was assessed

with the help of two parameters that is GAF and PANSS. The Mean, SD and median

of GAF scores among cases were 75.96, 12.40 and 80.0 respectively. The Mean, SD

and median of PANSS scores were 38.73, 10.99 and 34.0 respectively.

Table 4: Serum Klotho protein levels of study participants:

Parameters Serum Klotho protein levels (pg/mL)
n Mean + SD Median p
Participants
Cases | 60 56.82 +18.62 52.87
Controls | 30 50.95+15.73 48.23 0.09
Gender
Cases M 47 58.38 £20.05 53.87
F 13 51.05+£12.57 48.31 0.08
Gender
Controls M 23 94.06 £ 16.86 45.44
F 05 58.51 +8.67 56.39 0.47
Family History
of SZ
Present | 4 48.78 £4.32 46.70
Absent | 56 59.00 + 33.08 53.06 0.006%*

* Significant with p value of <0.05.

30




1207

1007

KLOTHO (pg/ml)
@
i

g

407

20

|
Control Case
Sample Types
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Figure 4: Serum Klotho protein levels in female and male cases
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Figure 5: Correlation of Klotho protein levels with the family history

In SZ cases, serum Klotho protein levels were higher in comparison to healthy
controls. Mean value of Klotho protein levels in cases came out as 56.82 pg/mL with
standard deviation of 18.62 pg/mL and mean value of Klotho protein in healthy
controls came out to as 50.95 pg/mL and standard deviation of 15.73 pg/mL. (Figure
3) Outliers were removed as per Tuckey’s test from both cases and controls. The
Mean + SD and median of serum Klotho protein levels of male cases were 58.38 +
20.05 pg/mL and 53.87 pg/mL respectively. (Figure 4) The Klotho protein levels in
female cases were 51.05 + 12.57 pg/mL and 48.31 pg/mL respectively. (Table 4)
Differences between the mean of Klotho protein levels of the gender specific groups
of cases and controls were not significant. The Mean + SD and median of Klotho
protein levels of control group males were 94.06 = 16.86 pg/mL and 45.44 pg/mL and
females were 58.51 = 8.67 pg/mL and 56.39 pg/mL respectively. The Mean + SD and
median of Klotho protein levels in accordance with family history were 48.78 + 4.32
pg/mL and 46.70 pg/mL and 59.00 + 33.08 pg/mL and 53.06 pg/mL and is found to
be highly significant with p value of 0.006*. (Table 4, Figure 5)
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Table S: Correlation analysis of Serum Klotho protein levels with age of cases

and PANSS scores.

Parameter 1 Parameter 2
Klotho protein levels P value
Mean + SD
Age
M | 30.80 + 58.38 £ 20.05 pg/mL 0.001*
12.03
F | 34.07 £ 51.05 £ 12.57 pg/mL 0.947
12.33
PANSS | 38.73 £ 56.82 + 18.62 pg/mL 0.01%*
10.99
*Highly significant
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Figure 6: Correlation of Klotho protein levels and age of cases

33




140 |-
20 | °
| O
a
v 00|
©
o o o
£ i 4l L
w 30f
U o
2 I % 8 o
- C0p O
= 30 — (0e) 0]
.a o %800% . Q o
-
8 40| @O 9 %
o o e W
< =0
®
g 20 I R ; I ; I ; I ; I
20 40 60 80 100 120 140

PANSS among cases

Figure 7: Correlation of Klotho protein levels and PANSS scores among cases

Table 5, is showing the correlation analysis of Klotho protein levels and age of cases
and PANSS scores of cases and we found both the levels were highly significant with
p value of 0.01. (Figure 6 and 7). The mean + SD of total PANSS score was 38.73 £+
10.99 and when it was correlated with Klotho protein levels with mean and SD of
56.82 + 18.62 pg/mL it was found to be highly significant with p value of 0.01. The
mean + SD of PANSS among male cases was 30.80 £ 12.03 and among female cases

was 34.07 + 12.33 respectively.
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Figure 8: Comparison of Klotho protein among tobacco addict and non addicts
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History of Tobacco consumption showing low Klotho protein levels in subjects those
were taking tobacco in comparison to non addicts (Figure 8). We can clearly figure
out from the above box plot that Klotho protein levels were higher in non-addict as
compared to tobacco addict.

Klotho gene expression:

We analyzed the expression of Klotho gene and found that in blood, Klotho gene was
upregulated. The average ACt value of cases was 9.56 and that of controls was 10.62.
AA Ct values calculated among SZ cases and control population by subtracting ACt
values of cases from A Ct values of healthy control population. The value came out to
be -1.06. Fold change expression for the selected genes in SZ patients compared to
healthy controls were calculated by the formula given by scientist Livaak i.e. 2 "-
AACt. After calculation we found FCE value as 2.08 which means that Klotho gene
was two times upregulated in cases in comparison to healthy controls. Figure given
below is showing Klotho gene expression among cases and controls and it is clearly
seen that relative FCE is more in cases as compared to healthy controls. Figure 9 is
showing relative fold change expression of Klotho gene among cases and controls.
Figure 10 is showing amplification in normal and logarithmic scale during RT-PCR

and figure 11 is showing melt curve analysis
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Figure 9: Relative FCE of Klotho gene among cases and controls.
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Correlation of cognition among cases and controls:

We performed different batteries of test to evaluate cognition in SZ cases and controls.

Table 6: Correlation of Stroop color word test with cases.

Parameter P value Rho Mean+ SD
Stroop word test
Cases 0.036 -0.405 73.22 £25.80

Stroop color

Cases | 0.034 0.157 41.81+17.51
Stroop color word

Cases | 0.434 0.260 29.9+15.38
Stroop color test total

Cases | <0.001 0.206 143.30 £ 53.88

Stroop color word test:

In this test, memory of SZ patients was tested by different parameters namely stroop

color, word and color word. Correlation analysis was done between cases and this test

for word test and the correlation is found to be significant with p value of 0.036 and

Spearman’s coefficient of rank correlation (rho) is -0.405. (Table 6)

Correlation of Stroop color and color word test and PANSS scores:
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Figure 12: Scatter plot for Stroop test and PANSS scores among cases
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Correlation of stroop color among SZ cases and stroop color test, this test was found
significant with p value of 0.038 rho 0.157 and color word is not significant with p
value and rho of 0.434 and 0. 260 respectively. Correlation of Stroop color test among
cases and PANSS score showed the negative correlation with rho value -0.553 and is

highly significant with p value of <0.001 (Figure 12).

Trail making test A & B:

In this test, correlation found to be highly significant among SZ patients and Trail
making test A and B with p value of 0.001. Further, we found significance in the
errors made by cases as compared to controls. Errors were more in SZ group in
comparison with controls. Similar results were found in Trail making test B in

comparison to both groups.
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PGI memory Scale
We performed this test and there was no significance in cases and controls with p
value of 0.485 and rho value of 0.136 (Table 7).

Table 7: correlation of PGI memory scale among cases and controls

Parameter P value Rho

PGI Memory scale 0.485 0.136

Bender visual motor gestalt test (BVMGT)

There is highly significant correlation between SZ patients and controls with p value

0f 0.001 and correlation coefficient was 0.781 by students t test (Table 8).

Table 8: Comparison of BVMGT among cases and controls

Parameter P value Pearson’s coefficient

Bender visual motor gestalt test | 0.001 0.781

miR-339-5p expression analysis

Expression analysis for miR- 339- 5p was done by using RT- PCR with Bio Rad kit.
RNA isolated from whole blood sample was checked for purity and concentration in
microtitre plate reader and then stored at — 80 °C. Then RNA sample was thawed and
cDNA was synthesized using Bio Rad cDNA synthesis kit and then stored at — 80 °C
till PCR to be performed. Then cDNA is utilized for RT- PCR and expression levels

of miR-339- 5p was assessed.

We analyzed the expression of miR-339-5p and found that in blood miR-339-5p was
down regulated. We performed Correlation of A Ct values of SZ patients and healthy
controls and it was negatively compared in significant manner with p value of 0.03
with rho value -0.380.

AA Ct values calculated among SZ cases and control population by subtracting ACt
values of cases from A Ct values of healthy control population. The value came out to
be 2.06. FCE for the selected genes in SZ patients compared to healthy controls were

calculated by the formula given by scientist Livaak i.e. 224t After calculation we
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found FCE value as 0.23 which means miR-339- 5p was downregulated in cases in
comparison to healthy controls (Figure 13). On comparing ACt of cases and controls

we found it highly significant with p value of 0.01 (Table 9).

Table 9: Comparison of A Ct among cases and controls.

Parameter Cases controls p value AA Ct FCE
A Ct 12.76 10.7 0.01 2.06 0.23
B
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Figure 13: Comparison of A Ct between cases and controls.
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Correlation of Klotho protein and miR 339-5p:

Correlation of miR-339-5p and Klotho protein levels showed negative association.
This means that with increase in one variable other parameter decreases. Pearson’s
correlation showed value of -0.189. The median and interquartile ranges for A Ct were
12.80 and 12.60- 12.93 respectively and of Klotho proteins median and interquartile
ranges were 52.70 and 47.35 — 55.70 respectively (Table 10).

Table 10: Correlation of Klotho protein and A Ct values of cases

Parameters Median Interquartile range
A Ct 12.80 12.60- 12.93
Klotho protein levels 52.70 47.32-55.70
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DISCUSSION

SZ is a severe psychiatric disorder with prevalence of 1 % worldwide and 0.4 % in
India. It manifests as hallucination and delusions, which may also be referred to as

psychosis.

In the present study, the Klotho gene expression and miR-339-5p was analyzed along
with the serum Klotho protein levels. The serum Klotho protein levels were further
correlated with demographic profiles and clinical measures of SZ in cases and

controls.
Demographic profiles:

In the present study, we had included total of 90 study subjects. Among these 90
study subjects there were 72 males and 18 females. In SZ group, 60 cases were
recruited who were diagnosed with SZ and their diagnosis was according to ICD- 10.
Among this SZ cases, 47 were male cases and 13 were female subjects. The Mean age
of male cases were 30.80 years and that of females were 34.07 years. And among
controls 24 were males with Mean age of 39.30 years and 6 were females with mean
age of 29 years. Furthermore, females with SZ were in the age group of 20 to 40 years

and that of males were between 25 to 60 years (Figure 1).

Most of the subjects that were selected in this study were in the age group of 20 to 60
years and among them maximum number of cases were seen in the age between 20 to
40 years. This observation is in accordance with the previous study which was saying
that this disease started at an early age between twenties and thirties (106) (Table 1).
Our study results were also in line with the results reported by Zorkina et al, in which
they stated that male SZ patients are more likely to get the disease in their early age
(106). Our results are also aligned with the data in a number of previously published
studies such as studies done by Abel et al, Cocchi et al, Cohen et al, all reported early

onset of SZ and males were mostly affected at early onset of disease (4,107,108).
Socio demographic profiles:

According to the previous studies, education levels of SZ cases might contribute to

the disease (5). As per those studies, the education can play a protective role in
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neuropsychiatric disorders (5). Based on our findings, equal numbers of subjects were
having education up to high school or less than high school levels (Table 2). It is in
contrary to the study done by Christian et al who reported that those who have studied
less have higher risk of SZ (109).

Apart from education, unemployment can be a major factor in the occurrence of SZ.
As Christian et al reported that there is 20 times higher risk of SZ in unemployed
persons (109). Similarly, in our study 24% of the cases were doing either skilled or
semi-skilled works, and remaining were unemployed so it is in line with the study
done by Christian et al. Now, coming to the substance abuse, 26% patients were
having history of smoking or tobacco chewing and 28% were having history of
alcohol abuse. So, our study results, does not support any casual association of
smoking and SZ. This is also in accordance to the study done by Jianhua Chen et al.
as they also reported no association of smoking and SZ (110). But to our contrary,
there are few studies which reported that people who smoke tobacco have a 2-fold

increased risk of incident of SZ or psychosis (111).
Clinical Measures in SZ:

Among the numerous clinical characteristics used to diagnose the SZ spectrum
disorders, the age of onset of illness is widely accepted to have high clinical and
prognostic significance. Studies reported variable clinical outcomes like remission
and relapse were influenced by age of onset. In this study, the mean, SD and median
of age of onset of disease was 25.75 years, 10.61 years and 23.5years respectively
(Table 3). This means that most of the cases were having an early onset of disease.
Onset of SZ is typically between late teens and early 30s and in males its incidence
starts around early to mid-twenties and in female’s disease onset is between late
twenties (112). In a recent meta-analysis by Immonen et al (2017) (113), it was found
that the earlier the age of onset, more are the chances for remission. It was also found

that the age of onset has no relation with the number of hospital admissions.

Now, in the confirmed cases of SZ severity was assessed by global assessment of
functioning scale (GAF) and PANSS scores. GAF is a numerical scale to rate the
social, occupational and psychological functioning of an individual. The range of the

score is 1 to 100, 1 being severely impaired and 100 being extremely high functioning
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(114). In this study, the mean and SD, for GAF score was 75.96 + 12.40. (Table 3). So
according to the results of our study, the GAF score of most of the patients were being
under classification of some mild symptoms or some difficulty in social, occupation
and school functioning (115). Similar results were found by Kohler et al (2016) in

paranoid SZ patients and first-time SZ patients in Iranian population (115).

The PANSS scale is the most widely used scale to measure the severity of symptoms
in SZ patients. To assess the patient using PANSS, a clinical interview of
approximately 45-minute is to be conducted. Total PANSS score is from 30 to 210, 30
is lowest score with less severity and 210 is most severe case (116). In this study, the
mean and SD of total PANSS score was 38.73%+ 10.99 among cases (Table 3). Total
PANSS score of the present study indicated that the severity of the disease ranged
from mild to moderate. The positive and negative scores conclude that most of the
cases were presented with minimum to mild delusional symptoms with passive
emotional and social withdrawal. General psychopathology score of the current study
showed that the cases had impaired cognition and related features like poor attention
and difficulty in thinking or reasoning. Kay et al (1987) (117) tested the PANSS scale
on 101 adult SZ patients (20-68 years) and the mean scores of Positive scale,
Negative scale and General psychopathology were 18.20, 21.01 and 37.74
respectively. PANSS score is a severity score and in SZ patients after starting
antipsychotics there can be a reduction in 20- 25 % of PANSS score from the starting
of treatment which is regarded as good response to treatment (118). So, this might be
the reason for less severity in cases recruited in this study. As in this study the mean
duration of illness was 5.91 +5.39 years and they were on regular treatment and there

was no drug naive patient so this can influence our PANSS scores.
Klotho protein levels and variables:

In this study, comparison of the Klotho protein levels in cases and controls were done
and also Klotho protein levels were correlated in relation to gender and family history
of SZ. The mean level of Klotho protein was 56.82 pg/mL in cases and 50.95 pg/mL
in controls (Table 4 &Figure 3). So, it is clear that in comparison to control
population SZ cases have higher levels of Klotho protein. This finding is in
accordance to the study done by Xiong JW et al in 2020 who reported that SZ cases
have higher levels of Klotho protein as compared to healthy controls (118). Now,
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gender wise correlation for the levels of Klotho protein in SZ group was assessed in
which we found males were having mean levels of 58.38 pg/mL and females were
having 51.05 pg/mL, which means it was higher in males as compared to female cases
(Figure 4). In controls males, mean levels of Klotho protein was 94.06 pg/mL and that
in females were 58.51 pg/mL which was also higher in males as compared to females.
However, there is no study that reported gender- wise klotho levels in males and
females but in contrary to our findings one study in acromegaly reported higher
Klotho levels in females suffering from acromegaly as comparison to males (119).
Further, to find its correlation with family history four subjects were having family
history of SZ and 56 were not having any history of psychosis in family. The mean
Klotho protein levels in cases with positive family history were 48.78 pg/mL and with
negative family history were 59.0 pg/mL, it is clear that Klotho protein levels were
higher with negative family history and is highly significant with p value of 0.006
(figure 5). This might be explained by the stress factor which family was suffering
due to already having SZ patient in family as seen in study done by Parther AA et al,
who demonstrated that chronic psychological stress on mothers or care givers of

Autistic disorder suffering child have lower Klotho levels (120) (Table 4).
Correlation of Klotho protein with severity of SZ:

Now, we proceed forward to find the correlation between Klotho protein levels and
PANSS in this study. The results showed that these two parameters were correlated
negatively in a highly significant manner. This observation was in contrary to the
previous study done by Esra et al. in which they did study on admitted patients and
outpatient that came to their outpatient department and was in remission phase and
their PANSS was higher in SZ patients and was positively correlated with Klotho
protein levels (121) (Table 5).

Further, to correlate Klotho protein levels with age of SZ patients it was found that
with advancing age Klotho protein levels were decreasing (Figure 6). It is in line with
the previous studies in which they reported low levels of klotho protein in older adults
> 65 years (122). To see the effect of smoking in SZ patients we analyzed the Klotho
protein levels in subjects addicted to tobacco and those who were not taking tobacco.
The results showed that Klotho protein levels were lower in tobacco addict in

comparison to non addicts (Figure 8). Our results are contradicting with the study
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done by Kamizono Y et al (2018) (123) this study showed that Klotho protein levels
were raised in patients that were addicts to tobacco smoking and when tobacco
smoking cessation was done their Klotho protein levels were decreased but in our
study Klotho protein levels were already in lower side as compared to healthy

controls.

Klotho gene expression: We examined the expression level of Klotho gene in both
the groups. From the results of this study, we found that the expression of Klotho
gene was increased by two folds. Both the expression of Klotho gene and its product
Klotho protein were found to be increased in this study. From this we can say that
Klotho protein was also increased due to increased expression of Klotho gene. To the
best of our knowledge this is the first study where both Klotho gene expression and

circulatory Klotho protein levels were determined together in SZ patients.
Correlation of cognition among cases and controls:

We performed different batteries of cognitive test like Stroop color word test, Trail
making A and B, PGI memory scale and Bender visual motor gestalt test. In Stroop
color word test, we found that in word (stroop) test, mean value was 73.22 in cases
and 91.44 in controls which means that controls performed better than cases in stroop
word test and was significant between both groups with p value of 0.036. In Stroop
color test, the mean value among cases was 41.81 and that in controls was 69.44 and
this test was also better performed by controls but this test was not statistically
significant. Same was with color word test. Total scores when saw statistically, it was
found highly significant with p value of < 0.05 which means overall stroop color word
test battery was better performed by controls in comparison to cases (Table 6). Our
findings were similar to the study done by Jian- wen Xiong et al in 2020, they also
demonstrated that stroop color word test was performed worse by cases as compared

to control and was statistically significant (118).

Trail making test A and B was used to assess executive memory (Attention shifting
and cognitive flexibility), this test was also better performed by controls in
comparison to cases which was highly significant with p value of < 0.05. This
observation is also in line with the study done by Jian- wen Xiong et al in 2020 in

which their control patients performed Trail making test A better than cases (118).
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PGI memory scale was also carried out among two groups and this scale had different
questions which assess remote memory, recent memory, mental balance, attention
visual retention and recognition. The result of this test showed that it was positively
correlated among two groups but not statistically significant (Table 7). Our study
replicates the finding of many previous studies that showed that SZ patients

performed worse in cognitive domain in comparison to controls (124,125).

Bender visual motor gestalt test (BVMGT) was done on all the subjects under study,
we found that this test was performed better by controls in comparison to cases and
was highly significant with p value of <0.05. It was also positively correlated between

SZ patients and controls (Table 8).
Correlation of Klotho gene with Klotho protein:

This study demonstrates that patients with SZ had higher serum levels of Klotho
protein in relation to healthy controls and serum Klotho protein level was positively
correlated with cognitive functions. In the present study, Klotho gene expression was
also found to be upregulated by 2-fold. Klotho is a life span associated protein that
displays cognitive- enhancing effect (16). Upregulation of Klotho gene is associated
with higher levels of Klotho protein and better cognitive functions and longer lifespan,
while lower Klotho gene expression is associated with shorter lifespan and
deteriorating cognitive behavior (56,126,127). A study done by Morar et al. showed
that heterozygous KL-VS carriers displayed worse performances than non-carriers

(82).

In this study, we found that patients with SZ had higher levels of serum Klotho than
did healthy controls. Given that the recruited patients in this study were on regular

antipsychotic drug treatment.

Cognitive deficits are considered as a core feature of SZ (118). In consistent with the
study done by Jian- wen Xiong et al in 2020, who demonstrated that SZ patients had
worse performances in the cognitive test as compared to healthy control subjects
(118). Several studies have demonstrated that Klotho exerts a cognitive- enhancing
effect by regulating antioxidant defense and NMDAR functions in the brain (56,82).
Mice with Klotho mutation displayed impaired cognitive function and increased lipid

and DNA peroxide levels in the hippocampus (128). Treating these mice with a potent
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antioxidant, alpha-tocopherol, improved cognitive function and reduced the

accumulation of lipid peroxide and the number of apoptotic cells (129).

Alzheimer disease (AD) model mice reported that klotho upregulation in the brain
reversed aging-associated memory deficits and oxidative stress damage (82,130).
Here, we found that serum klotho protein levels were increased in patients with SZ,
and Klotho levels were positively correlated with attention, working memory, verbal
memory, and executive capacity in patients, indicating that Klotho dysregulation

might contribute to the cognitive impairments in SZ.

Correlation of miRNA 339- 5p with Klotho gene expression and circulatory
Klotho protein:

miRNA-339- 5p is shown to be associated with SZ. Moreau MP et al reported that
miRNA expression levels were altered in SZ and mostly were underexpressed in SZ.
They performed their study on around 435 miRNAs and miR- 339 was also in their
study and they showed that this miR was also underexpressed (128). In our study we
also found that miR- 339- 5p was underexpressed so this study is in line with study
done by Moreau et al. who also reported similar findings. Expression of miRs are
unique for genes in study and are found to be changed according to disease (129).
Down regulation of miR means that the gene involved in the study might be altered or

upregulated due to decreased action of miR.

Klotho protein levels were changed with advancing age i.ec decreased with age and
this may be due to miR expression changes however there is no study that could
explain the changes in klotho protein with age (131-133). In this study we found
significant negative correlation of A ct values between cases and controls. That means

case group has higher A Ct than control patients (Table 9, 10).

If we look at two parameters that is Klotho gene expression with miR-339-5p we
found that Klotho gene was upregulated and miR was down regulated. The results are
in line with the study done by Mehi et al. who performed their study on cell lines and
found that there is inverse relation between miR-339-5p with Klotho gene (13). So, it
is clear from the result of the study that Klotho gene and miR-339-5 p was in inverse

relation as miR-339-5p was downregulated and Klotho gene was upregulated.
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Here, in this study we are correlating miR-339-5p expression with ELISA levels of
serum Klotho protein and we found that there is a significant negative correlation of
miR- 339-5p with Klotho protein levels. We found that miR339- 5p was
downregulated and negatively correlated with Klotho protein levels that means with
decreasing expression of miR- 339- 5p there is increased Klotho protein levels.
Therefore, miR-339-5p expression was inversely related to the Klotho protein levels.
Possible mechanism might be that Klotho mRNA is degraded or silenced by miR-
339- 5p as in our study this miR was found to be down regulated so it is not affecting
mRNA levels of Klotho (Table 11). Our result is aligned with the study done by Mehi
et al, they demonstrated that miR-339 if overexpressed it leads to lower Klotho
protein levels and they also said that Klotho gene undergoes methylation with
advancing age and becomes inactive for expression and results in lower klotho protein

levels (13).

49



CONCLUSION & SUMMARY

SZ is a debilitating psychiatric disorder that can result in hallucinations, delusions and
disordered thinking and behaviour. Approximately 1% of the world population is
affected by this disorder. The etio-pathogenesis of SZ is quite complex involving the
interplay of several environmental and genetic factors. In the past three decades,

numerous studies have tried to establish the role of genetic factors in this disorder.

This study was carried out in Department of Biochemistry in collaboration with the
Department of Psychiatry of All India Institute of Medical Sciences, Jodhpur for a
period of 1 year. The study was approved by the Ethics Committee of the institution.
Study included 90 subjects who were recruited from the outpatient department (OPD)
of Psychiatry after getting informed consent. Cases were defined as individuals who
were diagnosed to be suffering from SZ as per ICD-10 criteria. Controls were defined
as healthy individuals who were not suffering from any neuropsychiatric disorders. In
this study, association of Klotho with cognitive changes and also association of

miR339-5p with Klotho gene and Klotho protein circulatory levels was studied in SZ.

Socio demographic profiles like age, occupation, residence was collected in both
cases and controls. For cases, clinical history like age of onset of disease, duration of

the disease, family and smoking history was obtained.

Severity of SZ was assessed by GAF and PANSS with the help of psychiatrist.
Severity score was correlated with the circulatory levels of Klotho protein. The
correlation between Klotho protein levels and PANSS were showing highly
significant negative correlation. Klotho protein circulatory levels were assessed with
ELISA technique and we found serum Klotho protein levels were increased in SZ
cases as compared to healthy controls. We also found higher Klotho protein levels in
males as compared to females. While we compared Klotho protein levels with family

history, we found lower Klotho protein levels in subjects having positive family
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history of SZ. Its levels were also lower in tobacco addict patients. On correlating
cognitive tests with Klotho protein, we found positive association of Klotho protein

with cognitive performance in a highly significant manner in SZ patients.

In this study we also tested the expression levels miR-339-5p in both the groups and
we found miR-339-5p is down regulated in SZ cases. In this study we found
significant negative correlation of A ct values between cases and controls. We also
performed miR-339-5p correlation with Klotho protein levels and we found negative
correlation between these two variables. On correlating Klotho gene with miRNA-
339-5p we found that there is inverse relation between these two parameters as Klotho

gene expression was upregulated and that of miR- 339- 5p was down regulated.

To conclude, the result of this study discloses that serum klotho protein levels were
increased and miR-339-5p is down regulated in patients with SZ when compared to
healthy controls. The expression levels of Klotho gene were found to be upregulated.
Which indicates that it is showing increased expression and its product was also
increased. This indicates us that expression of miR- 339-5p is inversely related to
serum levels of Klotho protein. Levels of serum klotho were positively associated
with cognitive performance in SZ patients. So, these results indicate that anti-aging
protein klotho and miR-339-5p may be implicated in the pathogenesis of SZ. The
finding of this study provides better understanding of the molecular mechanisms
underlying SZ-associated cognitive impairments. Furthermore, given that cognitive
deficits are a core feature of SZ and the best predictor of long-term functional
outcome for SZ patients, the finding that Klotho protein levels were increasing and
miR-339-5p was decreasing were correlated with cognitive impairments, indicates
that klotho and miR- 339- 5p could be used as a predictor of functional outcomes in

patients with SZ.
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FUTURE CONSIDERATIONS

To the best of our knowledge, this is the first study in SZ that evaluates Klotho gene
expression, its serum levels and its regulatory miR-339-5p levels. Large cohort
studies are warranted to see the role of Klotho protein and miR-339-5 p in SZ patients
and to establish current results conclusively. There could be an interference from
antipsychotic medications on the patients, therefore study conducted on drug naive
patients can provide better correlation of Klotho expression in newly diagnosed
patients and its possible relation with the severity of the disease. Further confirmation
from the site of disease such as inclusion of CSF sample can provide better clarity
since Klotho is known to be highly expressed in choroid plexus. Additional
assessment of Klotho function can be done by measurement of oxidative and
neuroinflammatory stress markers (such as Malondialdehyde, Tumor necrosis factor

alpha, Interleukins)
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INFORMED CONSENT
DEPARTMENT OF BIOCHEMISTRY
ALL INDIA INSTITUTE OF MEDICAL SCIENCES, JODHPUR

Name: Age/Gender:
Phone No:

Address:

AUTHORIZATION:

I feel free to accept or refuse to participate in this study.

I have had a choice to ask questions and all of my questions were answered to my
satisfaction

I have been given the information on the survey concerning its nature, purpose
and duration as well as the procedures involved in the study, including any known
or expected inconvenience and I accept the same

By signing this form I give my free and informed consent to take part in this study
as outlined in the information sheet and this consent form. I understand that I am
free to withdraw from the study at any given time.By signing up this form I have
not given up my legal rights.

I have been assured of the fact that the blood drawn for the purpose of genotyping
will not be used for any other investigations except it.

Hence I, hereby give my willful consent for my inclusion in this study which is
being conducted by the Department of Biochemistry, All India Institute of
Medical Sciences, Jodhpur by Dr. Amandeep Birdi
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(Signature of the investigator) (signature of the participant / Thumb impression)

Witness 1: Witness 2:
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Patient Information Sheet

Name: Age:

Address: Education:
Occupation: Socio-Economic Status:
Contact:

PERSONAL HISTORY:

Marital status:
Monthly income:

Smoking History:

GENERAL EXAMINATION:

Height Weight

BMI Pulse BP

Duration of illness:

Family history of any psychiatric disorder:
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Sex:



Positive and Negative Syndrome Scale (PANSS)

1=Absent. ?=Minimal 3=Mild 4=Moderate, 5=Moderately severe, 6=Severe 7=Extreme

P1 Delusions 1 |2 |3 |4 |5 |6 |7
B2 Conceptual disorganization 1 |2 |3 |4 |5 |6 |7
P3 Hallucinatory behavior 1 |2 |3 |4 |5 |6 |7
P4 Excitement 1 |2 |3 |4 |5 |6 |7
P35 Grandiosity 1 |2 |3 |4 |5 |6 |7
P§ Suspiciousness/persecution 1 |2 |3 |4 |5 |6 |7
P7 Hostility 1 |2 |3 |4 |5 |6 |7
Total Positive Subscale Score

N1 Blunted affect 1 |2 |3 |4 |5 |6 |7
N2 Emotional withdrawal 1 |2 |3 |4 |5 |6 |7
N3 Poor Rapport 1 |2 |3 |4 |5 |6 |7
N4 Passive/apathetic social withdrawal 1 |2 13 [4 |5 |6 |7
N3 Difficulty in abstract thinking 1 |2 |3 |4 |5 |6 |7
N6 Lack of spontaneity &flow of conversation |1 |2 |3 |4 |5 |6 |7
N7 Stereotyped thinking 1 |2 |3 |4 |5 ]|6 |7
Total Negative Subscale Score

GP1 | Somatic concern 1 |2 |3 |4 |53 |6 |7
GP2? | Anxiety 1 |2 |3 |4 |5 |6 |7
GP3 | Guilt feeling 1 |2 |3 |4 |5 |6 |7
GP4 | Tension 1 |2 1|3 |4 |5 |6 |7
GP5 | Mannerisms& postunng 1 |2 |3 |4 |5 |6 |7
GP6 | Depression 1 |2 |3 |4 |5 |6 |7
GP7 | Motor retardation 1 |2 |3 |4 |5 |6 |7
GP8 | Uncooperativeness 1 |2 |3 |4 |5 |6 |7
GPY9 | Unusual thonght content 1 |2 |3 |4 |5 |6 |7
GP10 | Disonientation 1 |2 |3 |4 |5 |6 |7
GP11 | Poor attention 1 |2 |3 |4 |5 |6 |7
GP12 | Lack of judgement & insight 1 |2 |3 |4 |5 |6 |7
GP13 | Disturbance of volition 1 |2 13 |4 |5 |6 |7
GP14 | Poor impulse control 1 |2 |3 |4 |5 |6 |7
GP15 | Preoccupation 1 |2 |3 |4 |5 |6 |7
GP16 | Active social avoidance 1 |2 13 [4 |5 |6 |7

Total General Psychopathology Subscale Score

Total PANSS Score
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ASSESSMENT OFCOGNTIVE FUNCTIONS
PGI memory scale

The PGIl-memory scale is one of the tests of PGI Battery of BramDysfimetion (PGI-BBD)
developed by Pershad and Verma (1990). The test material confains items for 10 subtests ie
Femote Memory Fecent Memory, Mental Balance, Aftention-Concentration, Delayed
Recall Immediate Recall, Verbal Retention for Similar Pairs, Verbal Eetention forDissimilar Pairs,
Visual Retention and Recognition. It has been standardized with norms for adults between 20 and
45 years.

Bender visual motor gestalt test (BVMGT)

BVMGT is also a part of PGI-BBED developed by Pershan and Verma (1990). It consists of mine
geometmc designs (mmobered A and 1-8) oniginally developed by Wertheimer to demonstrate the
perceptual tendencies to organize visual stinmli into configural wholes Each design is presented
sequentially to the subject whose task is to reproduce them on a blank sheet of paper.

Trail Making Test (TMT A & B)

The TMT is frequently used measwre of cognitive functions. TMT Part A assesses the visual
scamming and psychomotor speed. TMT B is known for the assessment of executive function
(Attention shifting & cognitive flexibility).

StroopColor Word Test

The Stroop test measures response inhibition that can be described as the ease with which a person
can shift his or her perceptual set to conform to the changing demands of a situation and suppresses
a habitual response i favor of an unusual one. Test consists of 3 pages: Word page (W), Color
page(C}, Color word page (CW). Each page has 100 items presented in 5 columms of 20 items. All
the subjects were given 43 seconds to complete the items on each page. Before initiating the test,
1t was made sure that child identifies all the colors used in the test and able to name them to mle
out the possibility of color blindness. On word page, the subjects were asked to read the words
down the colmms starfing with the first one. Similarly on the color page, the subjects were
mstructed to name as many colors within 45 seconds. For the color word page, the subjects were
asked to name the color of the ink, in which the words are printed in and ignore the word. The
mumbers of items completed on three pages were obtained as their respective scores. Interference
score was obtained by subtracting color (C) scores from color word (CW) scores. Test-retest
reliabilities for word, color and color-word were reported to be 0.86, 0.82 and 0 .73 respectively.
Numerous studies (including Indian) have been published on the Stroop test because of its
sensitivity to measure response inhibition (Spreends Strauss., 1998).
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