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LIM: To determine association of PAX-6 gene in congenital cataract patients in a cross sectional
hospital based study over a period of 1 year.

METHODS: During the study 17 patients and 33 parents were recruited from Ophthalmology, Sir
Sunderlal Hospital, Institute of Medical Sciences, Banaras Hindu University, Varanasi after
informed consent.All cases underwent Visual acuity using Snellen's chart (if possible), Vision with pin
hole (if possible),Retinoscopy under mydriasis,Refraction by autorefractor and best corrected visual
acuity.Slit lamp examination,Distant direct ophthalmoscopy.Indirect ophthalmoscopy And
Lltrasonography B Scan of both eyes.

RESULTS: The mean age of male and female patients affected with congenital cataract who came in
OPD of SS Hospital was 4.3+£0.888194 and 4.75+1.258306 respectively.No polymorphism in patient
affected with congenital cataract was observed.
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CONCLUSIONS: Our study found no link between PAX6 gene polymorphisms and patient affected
with congenital cataractin this part of population screened in eastern U.P.

Congenital cataracts are one of the most common treatable causes of visual impairment and blindness
during infancy and are responsible for nearly 10% of all vision loss in children worldwide.Its
occurrence,depending on the regional socioeconomic development,is of 1 to 6 cases per 10,000 live births in
industrialized countries' . and of 5 to 15 per 10,000 in the poorest areas of the world™

Congenital cataract is visible at birth or during the first decade of lifc. About 20,000 to 40,000 new cases of
bilateral congenital cataract are diagnosed eaLh yearin India™

TH; cataract is usually scen as an isolated abnormality but may occur in association with other ocular
developmental or systemic abnormalities.If a cataract goes undetected in an infant. permanent visual loss
mayv ensuc.If a lenticular opacity is in the visual axis, it is considered visually significant and may lead to

ndnesce Ifthe cataractis small, in the anterior portion of the lens, or in the perlphel y, no visual loss may be
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Congenital cataracts occur in a variety of morphologic configurations, including lamellar, polar, sutural,

coronary, cerulean, nuclear, capsular complctc membranous and are often confined 1o aportion of the lens,

and may be static or progw:,snc “'In general, the morc posteriorly located and dense an opacity, the greater
e impacton visual function.”
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r_:eniml cataract is both LlilliCElllV and gcmticallv heteron‘reneOUS' i»:olated congenital cataract is ueuall}
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Unila Jm! cataracts arc usually 1solated sporadic incidents. They are usually the result of local dysgenesis
| mav be associated with other ocular dysgenesis such as persistent fetal vasculature (PFV), posterior
sntconus or lentiglobus, persistent hyperplastic primary vitreous, anterior segment clysgcnesis._ posterior
=z tumors, trauma, or intrauterine infection, particularly rubella.

“=ral cataracts are often inherited and associated with other diseases. They require a full metabolic,
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sctious, systemic, and genetic workup. The common causes are hypoglveemia. sy oo T

ard. and Patau syndromes), myotonic dystrophy, infectious discases (eg. toxonlasmss ~

wal *

Bl sriable muxphofoglcs ofmtamcts W 1Lhm some tamlhes 5u&gcst thu the same mutation in a single sen
1er 9
different phenotypes™

v, Sir “o Zate. more than 25 Joci and genes on different chromosomes have been associated with congen e

after ~ezract Mutations in distinet genes, which encode the main cytoplasmic proteins of human lens. 5o o

h pin 2T '--:cnciatcd with cataracts of various morphologies'", including g Lenew encoding crystallins (CRY

isual <YB,and CRY G)'"", lens specific connexins (Cx43, (x46 and Cx50)"", major intrinsic protein (M

And wcuzporine , cytoskeletal structural proteins'’, paired-like homecodomain transcription factor 3
“ITX3) . avian musculoaponeurotic fibrosarcoma (MAF)"", and heat shock transcription factor =

me in .

atient

“aired box protein Pax-6 also known as aniridia type IT protein (AN2) or oculorhombin is a protein th=:
smans is encoded by PAX6 gene."”

ected 's a transcription factor present during embryonic development. The encoded protein contains tw
“crent binding sites that are known to bind DNA and function as regulators of gene transcription. It
. - regulatory gene of eye and brain development. Within the brain, the protein is involved in development
;dc.ItS e S q.mlm.d cells that process smell. As a transcription factor, Pax6 activates and/or deactivates ;;;-:'_‘
B < in “ioression patterns to ensure for proper development of the tissue. Mutations of the Pax6 gene are know
arious disorders of the eyes. Two common disorders associated with a mutation are: aniridia. the
‘ ~wwence of theiris, and Peter's anomaly, thinning and clouding of the cornea.”
g - “uman eye malformation aniridia results from haploinsufficiency of PAX6, a paired box DNA-bindinz
“izin.The characteristic paired DNA binding domain of Pax6 utilizes two DNA-binding domains. the
'~‘}‘UIF_“_’ oo domain (PD), and the homeodomain (HD). These domains function sepamtelv via lllili?[ﬁ:‘.‘.._' n b
E l_ﬁ’s » 0 carry out molecular signaling that regulates specific functions of Pax6.”"Because the gene has heer
“:\L bt: --cnced. prenatal diagnosis of aniridia is now possible. In addition, some evidence suggests that 241
j ~c expressed by damaged eye tissue to induce limited regeneration: artificial upstream regulatior
eventually be used to inducc such regencration. Finally, some cancers, including alvesia:
utlm‘al, g osarcoma, may be caused by PAX mutations.””
IC 1ens,
sreater o tindings suggest potential therapeutic ﬂpplications forP4X6 research and may lead to 2 moes
' : nderstanding of its role in eye development.”™
isually £ THODS- The present study was undertaken to evaluate the association of PAX6 gene polvmormi o
en less tocmiizl cataract patients in eastern U.P. during the period of July 2015 and June 2016.Ethica appr
ned for the study. A written consent was taken by the patient mentioning the pros and cons
. cot study and  duly signed by a witness also. The study is based on data having sporadic cases
Fenesis = ) . : : L : : S
= memnezl cataract as no fannly]ngtory could be ehcﬂzcd. Dunpg the s‘tudy l_? patients and 33 parerss wes
\‘\'tcrior mfed from (Dpl}tllfilrjol?gy, Sir Sunderlal Hospital, Institute of Medical Sciences. Banarss oo
1 :ranasi atter mformed consent.
; SION CRITERIA:-
abolic.

~  All cases of congenital cataract as per history and clinical evaluation
- Patent and guardian consent.




»  All patients less than 15 years of age.
EXCLLUSION CRITERIA:-

» Unwilling guardians.

»  Patients with history of trauma.
Patients with history of use of steroids.

-
~  Patients with history of previous radiation therapy.
»  Patients with history of previous laser therapy.

»  Patients with posterior scgment pathology.

»  Patient receiving treatment for some disease.

»  Low birth weight or extremely malnourished child.

Data collected from the patients' records included patients' age. gender. duration of cataract, age at onset
of cataract, presence or absence of other associated complaints, use of any medication, antenatal, natal
and perinatal history, developmental history and immunization history. All patients undergone biological
workup including complete blood count, renal function test, serum electrolytes, liver function test, blood
sugar (both fasting and post prandial).
All the patients underwent the following tests on the first day of visit and then at regular follow up at 7th
postop day and 4 weeks:

e  Visual acuity using Snellen's chart (if possiblc)

e Vision with pin hole (if possible)

e Retinoscopy under mydriasis

e Refraction by autorefractor and best corrected visual acuity

e Slit lamp examination

e Distant direct ophthalmoscopy

e Indirect ophthalmoscopy

e Ultrasonography B Scan of both eyes.

GENETIC ANALYSIS:

3 to 5 ml of peripheral venous blood was collected from patient along with parents in EDTA coated vials

from the subjects and stored at -20 degrees Celsius for less than 3 months before DNA extraction.

DNA isolation was done by "Salting Out" method and dissolved in tris- EDTA (TE) buffer. Primers used fo
PCR amplification were designed using Primer3 software version 0.4.0 (http://frodo.wi.mit.cdu/primer3

(Rozen S etal., 2000) for PAX6 gene exon5 using sequences from the NCBI Gene (Reference GRCh38.p2

Primary Assembly NC_000002.12) and they were amplified by Thermocycler (Applied Bio system). &

silico PCR analysis and Blast searches were performed using the UCSC Genome Bioinformatics websis

(website http://genome.ucsc.edu/).
pig

List of Primers of PAX6 paxs

: oy Length| Product E”_[‘m
e Sequence (5' =3") g Length
| (bp)
Exon 5 CCTCTTCACTCTGCTCTCTTC | 23 59.8%
rp :
e y 254
RP| AAGAGAGGGCGTTGAGAGTG | 20 5939
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as used to amplify DNA with candidate gene primers for sequencing. Primers were purchased o
=5 and prepared from dry oligonucleotides to make up a working concentration of Spmo!

s zcirophoresis was used to enable us to find out if the desired region of the DNA was amplified during PC 5

~zzction. By separating PCR products by size, it allowed us to estimate the size of the amplified product

DNASequencing

seguencing was used to screen the candidate gene in the relevant affected individuals. PCR products were
“rst purified using the EXOSAP protocol. Purified PCR products were then added to the reaction mixture
“or sequencing amplification. Sequencing reactions were analysed using 3130xL Genetic Analyzer

“pplied Biosystems®). Sequencing files obtained from the 3130xL Genetic Analyzer (Applied
Ziosystems®) were analysed using FinchTv viewer. '

- RESULTS-
at onset
_natal “ total of 135 children were admitted to Sir Sunderlal Hospital during the period of one year from July 2013
ological Tune 2016 in Department of Ophthalmology.
.t. blood

During July 2015 to June 2016 different cases of congenital cataract were recruited from different districts in
-=d around eastern Uttar Pradesh. These patients hailed not only from Varanasi but also other nearby

ap at 7th = siricts; Chandauli, Jaunpur, SantRavidas Nagar, Ghazipur, Mirzapur and Sonbhadra of Uttar Pradesh.

“this 135, 17 were affected with congenital cataracts. These comprise of 11 males (77%) and 6 (23%)
‘zmales, a sex ratio of 1.83:1.The mean age of male and female patients affected with congenital cataract
20 came in OPD of SS Hospital was 4.3+0.888194 and 4.75=1.258306 respectively. During the study
weording to religion the patients were categorized into two categories Hindu (14) and Mu '
sserved that maximum patient suffering from congenital cataract were Hindu in this part of country.

‘e study also includes the type of cataract during one year period. The type of ~ataract included zonular,

-lear and total. During the period zonular (14 or 82.3%), nuclear (2 or 11.7%) and total (1 or 3.8%.) were

1 major type of cataract encountered in our study. As the percentage of zonular cataract was maximum

o~ <tudy: hence we also checked the distribution pattern of zonular cataract according to sex. We observed
0 the percentage of male candidate were maximum in zonular cataract.

o smudy also recorded preoperative visual acuity and retinoscopy values of all the cases. We found that
“our cases had vision of range between 6/60 to 6/18 (14, 82.3%) followed by 2 cases having vision of
11.7%) and 1case having vision of > 6/18 (5.8%). In retinoscopy done at one arm distance we found

1 88.2%) of them had values between range of +2.50 DS to+ 5.00 DS in both meridians while one

oated Vials & o4\ Tie<+2.50 DS and >+5.00 DS values in both meridians respectively.

2 also recorded preoperative fundus details of patients among which in 10 (58.8%) of them we
ers HSed ﬁo_f ¢ c2siiv see all the fundus details very clearly through cataract while in 3 (17.6%) of them we had some
wprimersAs it = in visualizing fundus details. We could barely sec fundus in remaining 4 (23.5%) of them.
5RCh38.p2 “osuently these 4 cases underwent Ultrasound B Scan of their eyes which were found to be absolutely

system). In

o . ‘ite‘_ . < 5 i i % R )
tics websliey 250 looked for preoperative axial length of cases for planning of surgery and prediction of

2 visual outcomes. We found majority of our cases had axial length between 20 — 22 mm
wn one each had axial length less than 20 and greater than 22 mm.

Tm

' © czscs underwent cataract extraction followed by intraocular lens implantation. Subsequently.
_L__ = wisual acuity was also calculated after one month of surgery. Majority (14, 82.3%) of our

| 59.87 ~eC visual acuity ranging between 6/9 —6/18 and two of them obtained visual acuity of 6/9.One

! et vasual acuity of < 6/18 after surgery.

| m——— T e —_ .
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=5 of PAX6 gene for novel polymorphisms that could be used to detect an association




‘oncenital cataract patients and their parents. The amplified products for

Shaie. W IR LUl

- = were subjected to 2% agarose gel electrophoresis (Fig.1).

= .o 127 Agarose Gel Electrphoresis (AGE) amplified product of congenital cataract
v sample (360.361,362,363,364,365,366,393,394,395) of PAX6 ExonS.

-

We were unable to detect any polymorphism in patient affected with congenital
_{' cataract,
I

DISCUSSION- A cross sectional hospital based study was done involving patient from different parts of
-<rorn Uttar Pradesh that were referred for treatment in SS Hospital, BHU. In our study, it was observed that

Suring the last | year the male to female ratio was 1.83:1. However, the ratio is very high this may be due to
- underestimation of the true situation since; in India many people do not come to hospital if a girl child has
this tvpe of disease. This needs a door to door study of a location. In our study we did observe that the
~ccurrence of zonular cataract was most prevalent and that of nuclear, total, sutural were least. We conclude

‘hat zonular or lamellar cataract is the most common type of congenital cataract as also demonstrated in
other studies.

The distribution according to religion showed maximum number of affected patients belong to Hindu
religion as in Indian scenario majority belongs to Hindu community.Study involving more cases {rom the
ceneral population may confirm the same.

Majority of our cascs had preoperative visual acuity between 6/18 — 6/60. This is due to the fact that
sonular cataract demonstrates different grades of opacitics in different areas of lens with possibly clear area
in between zones. One of them who had visual acuity of < 6/60 may have been due to total cataract in which
whole lens was opaque thus did not allow any light to pass through.

Majority of the cases who underwent retinoscopy with eye ointment atropine at one arm distance
revealed a hypermetropic fundus. This correlates well with age of presentation of disease. As majority of
these patients are children their eye ball is in continuous phase of development hence have a hypermetropic
fundus till age of 8 years. Onc of them who demonstrated a myopic fundus may have been due to lenticular
myopia induced by cataract. Axial length also followed the same rule of hypermetropia as majority of
fundus demonstrated axial length ranging from 20-22 mm.

Fundus details could be deciphered in majority of cases as zonular cataract usually allow for fundus
=xamination through clear portion of Iens. In cases where details could not be appreciated were possibly dus
t0 greater density of cataract and involvement of all the zones of lens in cataract. Following surgery majorits
of our patients developed visual acuity of 6/9-6/12 withtwo of them having visual acuity of 6/6. One patiens
developed 6/18 vision which may have been due to central nuclear nature of cataract which did not allow an:
.sht to pass through thereby producing stimulus deprivation amblyopia.

1o
18 44

Genetic studies have contributed to the idea that genes involved in early onset cataract are alse
implicated in age-related cataract. In particular, mutations in some genes (MIP and yC-crystalliri) result =
progressive cataracts.™” whilst familial adult onset pulverulent cataracts has been linked to the CAAS

-us. It may be suggested that mutations in certain genes may have a detrimental effect on eye les

POCALS.

development resulting in congenital cataract.

PAX 6 gene encodes paired box gene 6, one of many human homologs of the gene found in Drosophi
\folanozaster named * prd 7. In addition to the hallmark feature of this gene family, a conserved paired be
iomain. the encoded protein also contains a homeo box domain. Both domains are known to bind DNA, a

“unction as regulators of gene transcription. This gene is expressed in the developing nervous system, anc ¢

. elomine eves. Mutations in this gene are known to cause ocular disorders such as aniridia and Petes

),
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nomaly. Alternatively spliced transcript variants encoding either the same or &ifferes
Lmd for this gene. There are around 40 mutations known to cause congenital catarats
-aused by mutations in the pathogenesis of the independent occurrence of —\—)k (

wufermvf with the target gene PAX6 binding, and reduce its transcriptional activanon s Cnest
e 11p13. Anovel PAX6 gene mutation was identified in 2 (,hma.»,e aniridia family. This muts

cC mmbute to congenital cataracts in these aniridia patients.”

Glaser T et al., 1994 found that PAXG6 is located on human chromosome 11pl3. and mut=

rts of
-that Zene It:ad toa variety of helcduary ocular malformations of the anterior and posterior segment. mo i
due to aniridia,”” coloboma of the iris.” kcrdum " congenital cataracts,” Peter's anomaly.  and optic mere
Id has defects.”” Fucheng Cai et al., 2010"" identified anovel deletion mutation of P4X6 in a Chinese fam
at the with aniridia and congenital cataract. This finding expands the mutation spectrum of PAX6 and is useful &
ClL‘l(‘lC -aluable for genetic counseling and prenatal diagnosis in families w ith aniridia accompanisd :
g -ongenital cataract. Dansault et al. ' reported 14 affected members carryinga p. $74G mutation in exor
FPAX6 gene. All of them were suffering from diverse cong renital ocular abnormalities ncluding congensis
Hindu ~ataracts, diverse neurological manifestations and v ariable cognitive impairments. Recently. € hmz etal
m the ~ad identified a p.R317X PAX6 mutation in a patient (familial casu) suffering from cataract, anindez
avstagmus and was developmentally delayed. Manel Chograni et al.™ reported no mutation in the fous
ct that enes of congenital cataract and its flanking regions. Only variations that did not segregate w ith the studsed
ar arca 1enotypes (ARCC associated to Mental retardation (MR), ARCC associated with MR and microcepnz
which vere Ieported He detected three intronic variations in PAX6 gene: 1IVS4 -274insG (intron <), ), IVSI2
~1G=A (intron12) in the four studied families and IVS4 -195G=>A (intron 4) in two families.
l;:;tl(g Manel Chograni et al.” 5 s dentified a novel nonsensc mutation (p.Q89X) in exon 6 of P%\'h gene I
sm;pic inisian family with aniridia and congenital cataracts. Additionally, he highlighted 1 redicied
ticular 2thogenic effect of the reported nonsense mutation, p.R240X, in a q;cc,ond Tunisian fdl]]l]\ with aniradss
srity of neenital cataracts and variable ocular anomalics. These two mutations lead to truncate d proteins amé
: - ided to the large spectrum of nonsense mutations associated with aniridia. Li Wang et al. 1 _ ed 2
B s ol missense mutation (¢.1147A>T) in exon 12 of P4X6 gene assoclated with autosomal domumes
bl due ngenital aniridia and cataract in a Chinese family. It gives ﬁnthcr evidence of genotype heterogenes

nital aniridia associated with PAX6. Noriyuki Azuma et al.”" ascertained a novel missense muta

edigrees with Peters anomaly, concrcmtal Cdtalact A\cnieldt dnomﬂiv and- or iox'c:;l '7_;. popies

najority - "-:'
- patient r
low any 1ich. t

srnative Sp]l(,e region, Tom Glascx et al.” chamctcnzed two PAX6 mutations in a :“;it‘_:'_;. SegregHmy

are also

result in ~~ ~dia and a milder syndrome consisting of congenital cataracts and late onset corneal d ph

 CAAR -~ little work has been performed to correlate an association between PAX 6 gene and conzen e caiin

eye lens “ 6 plays an important role in development of eye. It is emphasized that it may an ImportEn Sk
3 A.Lll cataract too. We could not demonstrate any polymorphisms of Pk\ ene | our Sull)

asophila +<iblv due to smaller sample size and non familial cases. But further work in this st ;';. 1s regered ant

ired box . wsibly letus a peep into the role of PAX6 in the development of eye and its assoCiation With Ehe SomssmS

INA, and 2-=ctin this part of the country.

m, and in
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