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dar!rnline association of P,\X-6 gene in congenital c{taract piticnts in a cross sectional
hJ.ad !tud\ orelapcl.iodofI J exr.

',ll IlloD\r Duringthestudl l 7 patielts rnd 33 parents $ ere rccruitcd fi'om Ophthalmolo$. Sir
--rd(rlil Hospitill, Institute of \Iedical Scicnccs, B.tnartrs Hirdu Unilcrrit], \'aran!si aftcr
r: r'nrtd con\ent.All cases underrl'clrt yisual acuit\ usiIIg Snellen's chafl (ifpossible).\'ision $ ith pin
r. ilpos!ible).Retinolcopt undermidri sis,Reliaction bI autolefrattor xnd hest corrected Yisual

..rrir\.Slit lamp eJomination.f)istant dircct ophthalmoscopJ"Indircct ophthnlmoscop) ,\nd
L ltrrr.o11ographl ts Scanofhoth e)es.

R [ \ L LfS i The mean age of male and female patients alTected \\ ith congenital catnract who came in
()Pll ol SS Ilospital \ras.1.3+0.88819.1 and,{.75+1.258306 respetti\el}.\o Pol}morphism in patient
tr itr.trd \r ith congenital calil actr as obseI Yed.

a O\Cl.t SIONS: Our stud) found no linli het\reen P-{X6 genc pol}morphisnr! and patient atlectcd
,, irh congenital ralaract in thii part olpopulation \creened in eastcrn fl.P.

:-:rrtaL cataracts rre onc of rhc lllo\L coillror tlcatablc cnses Lr1 \ isrLel inpainnenl lnd blllldness
:.rr:ri iri'erc\, and te rcsponsible fi)r neall) 10',Lo of all rision loss irr childrert lorldrride.lt:
- - ..r r rnca.dcpcnding (trr the lagiofal socioeconornic dar clopnlcft.rs of I t,) 6 ciscs per l0-0()0 1i\ e birlhs in

. ..nrralized counl cs . anrlof5 to 15 pet I 0.000 in thc foorest ereits o1 lhe \\ orld

ri.nLlill catrractis\i\ibleitLrirthorclurinsthellrsldcc.ld!-oflili.About:0.000to.10.00(lnc\\ cascsol
_ 

._,_lL rI congetital cataract rr e diugnosed cach r car- in Indir'.

J axiulilcl iJ Ltsualh sccn as an isohLed i]Lrnornralit] but ural occuL in associallon \\ilh olher ocLrlar
, ,. !fntrntal 01 s-tstcl]]ic abnornlahlres.ll'a cararact goes LuldetecLed inrn ir1lanl. pemrnenl risull loss
: ;risuc.lfa lenllc0lal oFacit) is ir the \isu.1n\is. it is consicleled rlsuall! signilicrnt and n1[)']ead to
_ :.rrass. llihecaLaliiclisslrlell.inthcllllleriorporlionofthclcns.oriniheperiPher).no\rsLrallos-\n1e)'be

-.:11t

:.Lritrl cati:rrilcts occul in a reliel' olrrorphologic coniiguLalions. mchding lat,ttellat. po1at. sutulal.
, .r'r. cerulean. nuclcar. capsul r. cornplafc. iircnibranous and are olien coni'1ned to a Irortion ofthe 1ens.

. _:irbcrtaticorproglcssivc.'lngeneli]l.thernorcpostcriorl\[rcrtedrndclenselnol]acit]'.lllegreater
- ::r..r!l on visurllilnclio1l

i-:r:taLl cataract is boLll clmicalll andgcncticall\ heLelogeneoLLS: isohtccl congcnihl calatact is usuall\
-: ::.i .rr fir iLrt,:lsonrll donrininL lrait althoush autosonral rcccssi\ c llnal X linked inheriLance lLe sceu lcss
.'.

-. ,.rrl.ir.rs erc LrsLlillll isolatecl sporadic ircidcuts. Ihe) lllc usualh, thelesultoflocal dvsgcncsis
-, ....iai,rtcd \\'ith other oculrr d)sgencsis such rs pcrsist.ut lctal vasculatlllc (Pl_V)- postc]aior
. :: i{lotrus.pcrsistcnth).peq)hsticpriDran\itleous.antariorscgmcrtdlsga|t'srs.postedor
- ::.:-.:r.1. or inlra0terine iDtiction. p:lrlicularlyrubelltr.

I

., . .r'r i,tlrn inhenle.l and associated $iLh olhel di-\eises They require a lill rttelabolic.

:.i:, l,r Pl
. . ''.la BHLl, Votat)asi, U.P)
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..:. s\sterllic. and gcnetic workup. Ihc colnmon cnuses are h\f,r.: -: -

i. rnd Patau syrdromes). m!otonic dvstrophv. int'cclioLrs discasc. .- -
. -.:lor rms. andherpes simplex f-l ORCIII). and frclnalLrrit\

. r:r thal dillelent lnutattons in the sai1le gcnc aan causc sinlilar catafacr fi.liti .
_ . nLrrpholo-r:ics ofcatamcts $ idlin sotnc l'arnilies sugscst that dre satrc l1trLtiil,,,

-, . I rr ,, ..1,..

:-. nrorc then 15 /.)(.1 ard senes on dillcrcnt chrotltosontcs ha\'e been associilt.d ..:: -
,: \lLrlutions iu distinct Ijcrrcs. \\1ich encodc thc majn crtoflasntic ploteil1\ ot I I
..,r.rit.d r!illr calaracls of\xrior \ moqrhologjes . tncluLling genes cltcodrll{ ut1:1.1-. t.

r..,nd(ltYliJrr.lc.sspccilicconiexinslCrl-i.Cr+e.anclCr:Oj'.ma.jor.iliur-n,r.11.,,r..
_ :fa crtoskeletal stluctulal proteirlsr'- paired-like hontcodotnaln tt.ansc plin:t :,-:
.l lllrnn musculoaponeurotic lihrosarcoDa (MAF) . and hcat shock lranscrifll.lr :.,-

.(dbo\proteinPxx-6alsokro$nasaniridiatypcllprotcin(_{N2)oroculorhombinjsapr.i:.
r:ri is cncoded bl P-1-\7gene. '

- .r n anscriflion lactuI prcsclit rlurirrg enrbr1'onic deYclopntallt. The cncLlded protcill coni.!: -
- -:.:Lrlndiussitcsthatarclil]o\\lilobindl)N.{i1l1dtilnctionaslegLrlatorsofgenetranscriprror.:
--r.LLior-r'gcncofc\'candbrrindeveloprn.rrr.\\'ithinrhcbrllill.theprorcinisinvol\edind!-\el.-:.,
--:.J.irlizc.lccllsthatprocess\nlell.AsatranscriptionlitcLor.Pilxaracti\atesrndut dr.Lcrr,.lr --

. - rrr Iirttcflls to ensure lilr propcr dc\ cLoplDenl olthe lissue. Mutatiolls oftha p.t\r, !(|a . Lt (
.:rorLs disotdels oflhe eves. T\\'o conltron clisorders associaled with ii mul.ltlull it1c. .1|. ,

.-,l Lheiris.rndPctcr'sanotnal\.thinninsindcloudingolthecornca.''

''.rn!-\'.m.llbnnrtionanilidiaresuhslionrhapl,rinsuft'icicnclofIrAX6.aprircdboxD\.1 .

l:. chtracteristic paircd DN-{ bindinr dolnain of Pa\6 utilizcs t\1o DNA bi ilrn,: ,l
,nrin (l,D). nnd thc hdneodomain (llD). Thcsc domains lunction separntelv \ ie ulrlrT.i:

-.r11 Lrul1llolecular'signalingtliatlequlxtesspecilici'unctiol]solPax6.'BecausalheL.r].:t _-
-,r. lrienaLrl diagnosis ofaririclia i-i nou possible. In adcliLion. sonle e\idencc slrilr,.. .

-,.l.rc::edbr.dantagcdelelissLletoirrduceiimitcdregeneratiol:altiljcial upsuc.int r.-.
.. .'\arrtually be used tu inclucc such regencralion. linall1,.50111.- cancet\. |t! tLJl|-

r',r ':..n,n)b.'.r.i,eCb1 Pt\'rrr .'r o.t..

:i!i iLrqscst potential lerapcutic ilpplicattolls li)rll1_Y6 research and mer 1e.,.
.,i:r\liLndinsofitsrolcrncyederelopnrcnt."

.: rD:-Titepresentstuch'\\,asundeftal(antoe!aluatetheassociationofpAlir,r.:,..
.'.{]r'ict patients in easr".rn U. P durirls thc per.iod ofJulr'20l5 and June l i

-:,.:'rhcstudv.Arllittcnconsenl\r'astakeib)thcpalientmcntioninlrlt;t.:.,...:-
.:..: .rnd dull signcdbv a rvihress a1so. Jhc srud) is bascd on dara hlr r _ ..

:., .tet as no family histol.] coulclbe elicitcd. DLllingthc stud\. l t pitic]i
' ' | | ,o or\. \ \ rI,r.fl..l H,,.f r. l. Ir.:i . c o.'\'..o . \

: ,::.r i r at'tcra inlbmed cor scnt.

. I RITERI,\:

- . ;rjes ol congcnital catalact as pc1 histon an,j clinrrui --.:. .

- : :iJr.l and {uardiar conscnl.



- r.1l :rllantr less than

i \{ I [ >IO\ CRITERI.{:-
1-5 ycars ofage.

(Rozen i et a1.. 2000) for PA X6 gene exon5 using scquences fiotr the NCBI Gcnc (Reftrence CRCh38.r

Prinrary Assernbly NC 000001.12) and thcy llere amplified by Thcrmocycler (Applicd Bio system) --

-\i//co PCR analysis and tslast searches \!erc pcrlbmed using the UCISC Gcnome Biojnlbnnatics u'ebi:j

1- nl rlling gutudians.

Parienls \\'ith llistory olLmuma.

Parjcnls $ith hislory ofuse ofsteroids.

Patients \\'ith history ofprevious r-adi:rtion therapy.

Patients \\ith histort ofprevious laser lhetapy

Patients $ifi poste ol scgnlent pathology.

Patient rcceir,ing trealmcnt fbr solnc disease

Lou birth weight or e\trcnrely malnou ished chi1d.

Dlia collected froln the pntients'records inclucled patients' age. getdcr'. dulation ofcatalact, age at o[sct

oicatamct. ptescnce or ibscnce olother associated complaints. use of an"v medication. antenatal, natal

lnd perinatil historl. cie\'elopnlental his1o1) and immLrnization historl. All patients undclgone biological

\\oriup including cornplete blood count. renal function lesl. serum electolvtcs. li\er l'uncrion tcst, blood

sugar (both fasting and posl prandial).

All thc fttients uncler[rent the i'o11owing tests on fte tilst da) ofvisit and then at ]-cgular follo{ up at 7lh

posrop clay x11d ':1 
Nceks:

. \risual acuily using Snellcn's chart (iffossiblc)

. \risioll with pin holc (ifpossiblc)

. Retinoscopy under nydriasis

. Rcfiaction by autoretiactor and besl colaccted \'lsLral acuity

o Slil lamp examilation

. Distant diect ophthalnroscopy

. Indirectophthalnoscopy

. Ultr!.sonoglaphy B Scan olboth e)'es.

CENETIC ANALYSIS:
3 ro 5 ml ofperipheml venous blood \.-as collectcd lrul1 palient along \\ith parcnts in EDTA coated via-.

liom the subiccts and stored a! -20 deglees Celsirrs for lcss than i months belble DNA extlaction'

DNA isolation u,as done bv "Strlting Out" r'ttcthod ancl dissolved in tris- E DTA (TE) buffcr. Primers used li
PCR alnplilication wete dcsigned using Primcri sol'l\\'are vcrsion 0.'1.0 (httpl,/lliodo.wi.mit cdu/primer-i

!
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(website hltpri,rgcnome.ucsc.edui).

List oI Primers of PAX6 p,lrn L. - -..

tl

TC

Leneth lroduct
(bp)

IP

RP

P,{\6
F\on

Frnn s CCITCT I CAaITCTGC I CT( TTC

t-.

\,\.iAGAGGGC(] ! TGAGAGTC 20

25.1



.ti onsei

. n3ta1

.,logical
.:. blood

.-| ar lth

.ritred vials

.'rr usedlor
J Priner3'
jRCh38.P:
i\ stem), 1/:

: i.s $ebsiti

,..iiedtoamplilyDNAnithcandidatcgcncprime$fi)rsequcncitis.Prim.:.:::
:- ,ri prepared tiom dry oligonuclcotides to make up a u,orking concenrrr L :. l

.-:--,phorcsis$,asusedtoenableustollndouliftliedcsircdlegionof ieDNA\\J. r.
::r.,n.B)separatingPCRplocluctsbl.size.itallo\rcdustoesrilrlatethesizeolthearrplr:rri:::,:

-,\ \Sequencing

.-'.:encing\vasusedtoscreenthecalldidalegeneinthcrclcvnntaffectedindiridLrals.PClRproJn.::..:::
.r .Ln ificd using thc EXa)SA P pr-otocol. Purillcd PC R product's \!ere thcn addcd to the r-eaclon rrr\:-:-

:..lueucing amplification. Scqucncing rcrctions were ualysed Ltsing 3130-r/- Cenetrc fnal\z::
:.rlied Bios)slems,El). Sequellcirlg llles obtaiDed from thr lll0.rZ Gencrrr \n;1rzer rlpp - r

. :\ slcnlsii-)$'ercanalyscdusitgFinchTv!ie\\,er.

REST LI'S-

: rl of I i 5 children wqc adnittcd to SiI Su11de l1l Hospital during rhe peiod ofone vcar fi om JLr L\ lo-:
..:r. l0 I 6 in Dcpar-trncnt olOphthalmologr'.

-:rg Juiy 2015 to June 2ll l6 di1le1ent cases o1-congenital cataract *, ele Iec|uitcd tiom clillirenr dislr icli i:1
r ]rouod eastem Lttar Pradesh. These patients hailcd lot onl1, lioln \ararasi but also othet ncal,b..
.:.rs:Chandauli.JaunpLLr.SanlRrvidasNar:ar'.Ghazipur.NlirzapuranclSonbhadrlull,rr.lrPr.llleih

rri IJ5. l7 r.crc affcctcd rvith congcnital cataracts. Thesc cornprisc of L 1 ntales (17,,0) xnd ar r ll r

. .'\. a sex ratio of I .8i: LThc mcan alc of rnalc and lenlalc piticnts eliaaled !\ ilh co lrlnitiil .i1t:rriir:
-rmeinOPDof SS Hoslliirl \\as.1.l 0.SllSl9-+ ilnd 1.-5-l :r:1116 r!.:r1crr,-l DlrL:L r..:.-:.

., .'\ligin.1.\. 1,..r..:rr.. ,..r. , .: ... .. .. . - \: ...
_ 

- . r'd that max imunr paticnt sulfirilrc tl-Lrll aongenitr l .eliilir i x ..rJ Fll:1.:ri t:: : ,

..:.r.lralsoincludesthetypeol'calrractdurintoncrcarperiodThcr..p:...'..-..-
-,:iirldlotal.Durinqtheperiodzonular(1,1or3l.l1l,r).nLrclelrr(:orll- rnJ:,:-: . :: - .:-

: nr ll pe ofcataract encountered in our stuch, As tlte percentage ofTonLrlar art.ir-_i.-i ,. rr ::::: : . .: ::
.:r: hence rve also checkecl thc distribution pattcm ol zonular cataract accorllirlg ro si\ \\ l. --,::.:,

"'..'r l:,!col rrdlcj:rrlJi,l: tlrrrcr '',i rrt t ttzo tlit l,:,t:.rJ.'1.

.:r :Lso recorded prcopelati\.e 1isual acLrit! md retinoscopy \.alues ol all thc cases. \\c iound tl:i
.-: cases had visior ofrange berween 6,'60 ro 6i I 8 (1.1. E2.l9i,) tb11o\\ ed by I cases ha\ inc \ ision Lr:-n,)andlcaseharinglisionol>6,/18(5.39;). ln retinoscopy doie atonc anndistancc\1e ii)Lrnj

' .'loD)ofthenlhad\aluesbetweenrangcof 2.50DS 10+5.00DSinbothttrericliarrsuhilconc
:,1,-rc.: 2.50 DS ancl > +5.00 DS valucs in bothmelidialls respectil clv.

:,.s,r|ccorclcdpreoperativclundusdctailsofpalientsarrong$,hichin10(58.E!n)ofthcm\e
.:.- all thc fundus clctails r.crv clcnrly though cataract while in J (17.69ro) ofthem we hacl som.'

iiualizing fundus dctails. Wc could barely scc ft1ndus in renlaining '1 (23.59/o) of rhcr:r
ihasr-.1 cascs undefl\,ent Ultlasound B Scan oftheir eles \\,hich u.crc found to bc absolurci..

- .roked lbl preoperative uial lcrrgth of cases for platrning ol'surgcry and prcdiclion (r.

- r:'.rrl outcomes. \Ve found maiority ofour cascs had axial lensth bcr$een 2l) ll r:r:':
- :.:rhhadaxial Iength lcssthan20aidgreaterthan22mm.

. -::Jan\ cat cataract extaction l'ollo[.cd by intraocLrlar lens implanlatio.. Sub-\cquaii, ..
..rl ucuitj \!as also calclrlated after onc onth ol surgern. \Iajo1i1] (l-+.Sl-j' i,ri,:--

. ---,iacuiL; ranging between 6i9 6, l8 and two oftheDr obtained visua I acur n r,t f, U 1 , -
. -:, :.'urir of< 6,'18 aftersurger-v.

Trn

59.81

59.19

l\\6 sene lbr novel pollmorphisrns that coukl be uscd r,.. Llet:et .rr :..-, .



!. | (tf.rtrcnls alrcltheirparenl-r. fh. alnlllifle.lproducls ti)r
. -. r.,,I,:laa11)segclcleclropholcsis(Fig.l).

.-,r .r (;.L Ele.tl phoresls (AGE )llnplificd p|odrrct ofcongcnrtalcllaract
-: -i,,rr. Ir,i.-r(rl.t6-1.l5:t.36-i.-tai6.l9j.j9.:1.l9-s)ofP\X6L\o1l5.

.- rr'( !nirhle to detect an\ pol!norphism in pitient altccted \ri1h congenital

- .:lO\ Acrcsss.ctionalhospilalbajcdsLudJ$asclone1molringpalientfronrdilllrentpaltso
- . - ilirPradeshthat\\'ercrcL11edfl)rtreet]ncntinssHospital.BHU.lnourslud].it\\esobser!'edlh''

i:r iist I \ ea1 lhc mlle to ttmaie ratio * as 1.33: I . Hou er cr. thc |alio is vcry hlgh this lnay bc dLre t,

.: r:r.;,timatlon o1'the truc siluntion sincc: in India rnanr pcople do not come to hospitrl i1'a gil child lrr,-

- fJ tif disease. l his nccds a door to door stltdv of d location. in our- stud1- \\'c dicl obsel\e lllal th,

,-.r:lnecofzol1LLlarcataract\1asl1lostpre\,l1lenlandthaloflluclcar-toli1l.sufl]ral\\,eleleast.\vcconclud-
: :,rnuhr o| lame11ar calaract is lhe most cLl mlrr tvfe ofcongcnital catar-act as ilso dclrollstrated i:

:.r:;tuches.

.. ali\tr.ibLttion accordi g to reljgion sho$cd rnarinllim nuntber of atlccted palicnts belorlg 10 Hlnl.
: rtlon as in Indian scenario rrrjoritv helongs to Hindu cfininunil).stud) in\ol\ing fiorc crses liom Ll:-

.. '.l onr l:.r'url. ). \ . :'rr. r(\.r.rr..
\1rjorjt,"-ofoLtrcascshodprcoperarircrisual rcuitY bel\\ ecn 6 I 8 6 60' This is drre to thc lact dr''

:,,:r LLjeilcataract clemonst|etes dillirenl grrdcs ofoPlcitics ill dillercnr areas ol lcns u ith possibly clcar al'c

: L..r!\ cen zotlcs. Orle ofthenl \\to had \ isual acLrill' ol'- 6 60 mal ha\lc bceu due to total calamct in \lhiL
, rolr Lcns *rts opaque lhos clid notallo$ .ln)' light to lass liltoueh

\lajorit] ofthe cascs \'ho undern'cnt reliloscop) \\ilh eva ointlnenL iltlopine al o1le ann distnna'

-,r ellcci I hvpcrmetroplc lirnclus. Jhis cor-rcleles 
''e11 

rvirh age oi prcscntalion ofCiscase..\s majo l).
: i:a ltttierlts alc chilallen thcir e) e ball is in continuous phasc ofde\ elopnlcnt hence hal'c a h)'pednellofl-

. :niiLs till age ol E ,vcar.s. onc ofthatn \\ ho dcntonstraled a ntvopic fitndus nrav hrve bcc]l duc to lenticul.
-r.,rpic inducecl b! catar.rct. {xial lelgth rlso lollo\\ed lhe sarre rule of h.'p.,rmcrupir as nr.rjorrtr

:::udusdelnonst|lledarialleDgth r ngilrgi.(nnl0-21 nrrn.

lundus cletails could bc deciphc|cd in ota-lor']t) ol cascs as zonulaf catalact usLlell), allo\r for fund.

.\.trtinition thlough cleu ponion oflcns. In cascs \\ hele details coLllalnot bc ipPreciarcd \'cre fossiblv Ll- -

::1.alerdcnsityol'catxrdctandii\'oh:crlrelrtoiallthezonesoflcnsi]icatalact'Follo11ingsufgcrvmaior:
;i,,rr Pltients clevelopcd lisual acrLitl' o16,,9-6 ll $.ith r o ofrhcnr hrvins \.isual acLrilV of616. onc pati:

:. - lopecl6, l8 r,ision $ltich n]a\.ha\ e bccn due io ccntral nuclearDaturc ol cataract \ hich cliclnot allo\ r,:

:i:t i, pass rlu-ough lhetcby producing stiuulLrs deplilation amblyollia

(ralr.tic rludics have conh.ibLrtecl to fte iclce lhat genes in\1)lred in ca|h onsel catalact alc a..
.:.:.iliadinage-1elatcdcatamct.Inparticultr.lnutationsinslnncgcnei/1-[Pafd_]a'./-irsaa//i/iiresulr

_: - :'.r\ i ealaracts. '' ' I,hilst t'anlilial adult onsel puherulcnt citLlllilcls ha: h"en lirkedto thc(-A-:
.. Ir mirl be suggcstecl that lnLllatlons in celtain qene\ tnar hrrc a dellilncntal cJlect on eye l'

-, _:_..n]rasultingircoll[eniialcatalaci

..'., . a. n. encodcs paircd box gene 6. ora ofmany hutnan horrt logs r.ithe gene lbund in Drorop,

- - nrnretl-prd . b adcliti,lrr to the hallmark llilnu. oi lhi: :r.rl. t'amily a conscn'cdpaircd:

:r r_..i.Llirotein also conlains a holDco blrx dor1lai!l tsoihdrn)lairrsareknor'vntobindDNA:
.r--.-:iri:(.f:rclrelranjcription.Thisgcnclie\!rasi.illnlhedcvclopingnel-roussystem,atl:
:- j. l\:-.:.::t.rns irl thls gcnc are kno$n 10 c:,u:.- o.rilrr disotclers srrch as aniridiaand Pe::
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,,rril). Altenlati\ e1) splicealt|anscriPl\'ariallt:encodinscilh'rthe:'r:rr'
Lntl fol this gene. Thcre are lloLlnd '+0 ltlutalions kno\\ n to cllr'tsc collg'il _

,.rs._d b,'- nutations 1n t1'tc pclbogencsis ''rf the illdepcndent occlllrerc' oi ]

:::r'lerirrg n ith thc rargcl gcne P\X6 binding and lcduce its trrnscripiionilL.' ::
l: I lp l S lA lor el e.fi6 gcne mutetion rl'as idetrtilied in a Chincse rnlridir lanr r

- -.]tr;ute to congcnitelcataract! irrthcre anilidiapatienLs '' ''

GtuserTetul.,1991" loLnid thal P\X6 is localed on hurnan chl omosolnc l l p L l -:::-:
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