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Study of some molecular parameter for genetic variation of
TNF-a and IL-2 to vitiligo patients in karbalaa Holy province
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Abstract

This study aimed to shed light on vitiligo and conducting genetic immunological
examination and knowledge of the change in the levels of certain immune variables and certain
hormones and certain genes different genetic ways in people with vitiligo, as well as knowledge
of the relationship between those standards and the extent of vulnerability of those genes under
study, and the current study included 50 people from vitiligo patients, as well as 50 people
(apparently healthy) as the control group for the study, as were collected those samples from the
Husseini Teaching Hospital in the city of Karbala (unit skin counseling) during the time period
from May 2015 until December 2015.

The results showed that the molecular weight of the gene IL-2RA is 180pb after using
polymerase progressive degrees thermal different to determine the optimum temperature to
inflate cutting target gene IL-2RA technology ranging temperatures between (61-55) C° to step
elongation anneling step it has been found that the most appropriate temperature to amplify the
pieces are 61 C° with the use of DNA Ladder as an indicator during the migration on gel
Alokaros concentration of 0.6 and a voltage of 70 volts and a full hour. As it turns out that type
B is the most frequency compared with type A but was blasted in patients less than the control
group in a moral using RFLP-PCR Restriction Fragment Length Polymorphism technology.
Been magnified cut nucleotide gene (308) TNF-a reaching molecular weight (1000-100) pb
using Amplification Refectory technology Mutation System ARMS-PCR and through the use of
technology Study with single strand conformation polymorphism SSCP-PCR and after migration
to central Akrimaid was obtained results it is found that the pattern BB, which represents the
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three packages is the most frequency in patients with vitiligo while AA style that represents the |
four packages is the lowest frequency in patients
Introduction  4asiall
lag¥ly Sl pall e aall &L 5 = Hate JSs Aiall LIAN L 5 (1) Caaly el e 58 Gled) (a
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Al ) 8 Laladiiad a3 3l goa) sl (1) a8 Jsaa
el Cpal) and

5-TCATGTGACATCTGGAGGGTTA-3 IL2 R,?O(r:,svt?gosw)
5-AAAATGAATTTCGTCAATTCGAG-3 IL2RA Reverse
- TNF-a
184 bp 5-TCT CGG TTT CTT CTC CAT CG-3
Forward
TNF-a
5-ATA GGT TTT GAG GGG CAT GG-3 Reverse 1
G allele
TNF-a
5-AAT AGG TTT TGA GGG GCA TGA-3 Reverse 2
A allele

Restriction Fragment Length a8l aké J)ghi 8 cplal) 48 aladialy 1L-2RA (sl ) julaal) d j
Polymorphism (RFLP)

483 15 33415 37 5l Aajx RFLP- PCR 2 4 caasiiul (A 3815015 315l (2) Usoa

S 5l alall

1ul Restriction Enzyme

5 ul 1X NE Buffer

10 pl DNA sample (PCR products)
35 |,l| dH,0

50 pl Total Rnx Volume
37C° Incubation Temperature
15 min Incubation Time

Study with singl strand conformation SSCP il Judll fowa duily ol ladh dwe *
polymorphism technique

30V J s sa 7 0.05¢ 8.0 s s el p LI EDTA 58 20 canale y5ill 9695 daanill a3 g aladiin

oe s DNA A iall JSill juss (550 (anall Juail aaadly ST g a5 2aile e 2adla 33l ladial o

538 4335 (San s 5 phasndl e Calide JS 5 yagll s DNA U jiall oy 800 185 jila oy o Sy Jualdill 85 5 & goa

bl J85 e il 5 IS5 3 e
~ microfuge tube per Jb dalall &, gl & 2X SSCP 4xna (e iy Sk 10 g« PCR-product ¢ 10 <aval |1
Jaa LI
SQ‘PBMJ&H‘LA‘: w}@@ba7$M}QQEMEM@%}h&J395U\);fu)a@a_s:uh‘?\ Caiag 2
.\da
e olial i g Jgaall A 48 50e 68 s il oyl Wl 2 &Y 3ale (pe dall & il e il Sae 10 Jrend |3
. (12) sraall
Jss (3) s il oyl
laal gall 3alall
1x TBE Buffer
30 W Constant power
10°C Buffer temperature
3.5 hours Run time
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SSCP-PCR il Jos jill i sS4 (4) 52>

axall alal)
8 mi 40% acrylamide/bis (37.5:1)
8 mi 5x TBE
2.8 ml 100% glycerol
40ul TEMED
400 pl 10% ammonium persulfate
208 Ml dH,0

Results and Discussion Al g giliil)
pll e (o0 g 50 SI DNA I padlaind ]

aig b ylasdl de gana Cilie die 505 4yl de gana 50 Cialy Al g Ay paall pall cilie (0 DNA ) padadu) o3
70 agilsh dic 5 0.1 S50 5o SV 2Ol Jawy o asuse S DNA ) s asa s oo 5SUI 3l 56 dis 3l 6l
o™ sas il Cyelal 3) ¢ e p seaSYL Lghaa day Lndill (558 Aa2Y) Jlea i Lgiaalia Caai s Aol Chuai 32
g (2)5 (1) JSal (8 LS 5 land) de gena s Ay 2l de genall Ay jaall Gliall pies (B o550 ST DNA I
. Favorgen Biotech 4S & &l glad

delu Cuaizaad y 70 4l g8 die 301 S i 5 SV 23l e s jall el (0 DNA a3a5u) (1) JS

delu Camisaal s 70 &l die 5 061 3:S i 55 S 2Dl 5 jlanadl amyal) el 5 DNA il (2) JSi

PCR-Gradient 4 jxiall 3 jalall z jail) 485 | L-2RA ¢pad Adliall Giglll g jlgal) 30 a da 3 s

IL- Cpad cangll éﬂ\ﬁ@#\ﬁ)\ﬂ\&)d%@&u%)\ﬁub)ﬂ KAJM\EJAJ\@S’:\?\JAS“\M
anneling step Aainy) 3 ghal 4, 510 da 53 (61-55) ombe s gl 35 ) jadl Sla o o) () sl il Jua o5 288 2RA
43S DNA Marker 4sldll DNA 4xkad aladinl ae 435t da )3 61 (o8 adadll mdoail 5 ) ja da jd aadl () aa g 288
& LS 3 palall il e 85 ALlS Aelu saal g il gd 70 W8 Al e 5 0.6 S S Y da e sl o)
- Jsa
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DNA marker

DNA sample

82al 5 70 Al 8 (5 e 2ie 5 0.1 3855 5oV S e IL-2RA gen with PCR- gradient cuall da jxiall 5 bl (3) Js&
4ulsl) DNA Axkadl ja  ms4da 45

e [L-2RA Ol a5 5l guill adad apdizai o3y dad) ()5l s s PCR 4y [L-2RA O B el 8l 55 Calas
i Thermo cycler PCR ke pladiul s 7 ol Aty Bae Wanaas o3l g Aaia) 3 i A 61 3,0 Aa 0
da e daa il ey G els 5 lag sl il wdad e Jsasdl 53 2.5 pl 38 5 DNA pladiul &5 3 Aime Cagk
Lo s g,aall il mpen gl s JSGy ol Culaaliie a3 3 ALl Al saaly 70 Aiilsiny 0.6 S s SV
Oand sl I A5l el 50 o) aa s i) DNA Marker g 25 6all a5 (3 ksl de san 5 dan 2l de sanall)
1 (5) 3okl Ao sanas (4) A all Ao panall IS8 G e g 58 LS5 180 pb ¥ IL-2RA
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DNA sample

N
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83al5 70 481 8 xie 50.6 DS 5081 23l e das il s jall [L-2RA gene PCR- product 5<lll dlee i 53 (4) JS4
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DNA stander

33015 70 4l 5 die 5 0.6 S D508V 2 e da il 3 )kall [L-2RA gene PCR- product 3<lll dlee &1 55 (5) JS&

18245

ol g 531 aladiy o sl il 51 ) sl el aaat A 003 535 [L-2RA Gl Gl el e CasSl
IL-2RA 48 (e mdazil) &ili e Jgaal) o3 3 (IL-2RA genotype polymorphisim with RFLP-PCR)
2 Wl (7)5 (6) Js& A LS 180ph s& IL-2RA ol Sl o)l o) e 385 genotype with RFLP-PCR
saxe by (pa 3 (%74)37 ol s s eoae by M A o JSY) 8 BB daad o) & jeds 388 il il
s bl gl (9626)13 el 52l i 3 JBY) sa AB Laaill iy s cpn 8 (9662)31 5okl (sl s
(4.643) Odds “ad <3lS Lais (0.0001) dullaia (5 sisa e 39.417 BB haaill 51 s o ad il 385 138 (9636)18
Cn gl 53 88 8 5 5% Ll 987,411 Odds el &lis 0.0095 llaial (5 sinsa i 6,729 oo AB Laaill 51S a3 5 Fad Ll
iS5 Odds Aed L) (0.0095) Allaial (s st tie 6729 il 3 AB haaill S s 3e Ll 1.198 -10.884
2355 SSY) ga B daadl of s3e) Jsan 8 5 alal i) (5 LS 3.347 — 0.880 o A& 3 58 s ) i Laiay 987,411
: (5) Jsi 1S (0.15) A aal oo 45 Jlin 0,89 o all s gl ¥

PCR- RFLP 4 alaaiuly |L-RA ol ) uladll (5) s

C.195% Odds P vale X e sanal IL-RA
ratio (%)s haandl (%)=l | gENOtypes
3.347 - 0.880 987.411 *0.0095 6.729 (9%36)18 (9%26)13 AB
1.198 -10.884 4643  *0.0001 39.417 (%62)31 (%74)37 BB
4l de sanae (%2)1 0 AA
Allelic frequency
0.67 0.15 A
0.33 0.89 B

*. Correlation is significant at the 0.05 level

ol e ket A sas Ol ) a5 Bled) Gy Dl )Y nad [L-2RA Gl O A () Al )l 238 Gla 8
ey Gaall 138 ¢ Aagi I Jo 5ill o3 385 (m yall gy LualAll DU 8 PCR-RFLP 4y aie ol i g iyl
AT aa i) a3 adl) am pall Ao sama (panm 35 SISV 4 B V) () a5 Cnomlitie Cplll el 5 ddlise Jalasl 3G
il all oda Jsli 3 (13) e gl o2 i) -2 uead s gLl 28Dkl 4l 3 dpal V) (e Jseall AV 58 o b
GSad) (ayas Al e il 5 Lol y¥) (W8 [L-2RA gene ges o) lul sall o3a cuia 38 A all a8 alill s
Ugasall 5 5 ppdadl) ciliall aa) ga aall 13a 20 3 GBleall Jie A Aelia (il jal ae ol )Y ok 4T oyl H8) Gleat
Al sl Gliall g s IL-2RA O Jadl sl G ses Bledl (e Leies e liall (il a1 (e Ao sans o0
Ly 35 (Susceptible gene) dubuad)l Clialdl (e cpall 138 22y LS Ao liall Alaiu¥ly cliall el ae Lals ¥
u=a_ (Diabetus mellitus type-1-) eball (J3) & 5) oSl Ga e Jie e liall (il oY) (e maally dpal YL
(Systematic lupus thematus) ¢ sl 25331 (2 e 5 Typhoide 2480 (a5 Atrio sclerosis ol il ciluas
3 candidat gene Aas yall Cliall e Bledll (2 e A Al [L-2RA gene cus 25 (Vitilgo) dled) (e e X
. (14) Al YL das jpall Sl as) g8
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share A4S jidall Gliall aa) o cliad) 13a o) = 581 268 Gl Zpelial) Gl je¥) (e de ganay aall Dl ¥ ) jlas
gl w%w%\y&h&h\)ﬁ\ﬂ b&}ua\fY\w&c}mﬁjdﬂuﬁu:ﬂ)’g&&\)@‘bﬁaﬂ)&ﬁ&m gene
IL-2RA gene o 4wl )2 iganll gl (13) (oo lie (e 0o S ddal el Jadi 5 i 39 5 bl (o o A
Cpa sle Aadl gl (rs1570538) (o4 Ghaliall elli (e asl g S sl uladll 4 jol SNPs (3haliall (e Ae gana Cidas 2
lal (o e Jsl g 50 Sl s Sleall (o e sl g Sl e uliie w5 Gllia ddhaiall o8 o) 2a 5 [L-2RA gene
bl o531 alasinl A e PCR-RLP 45k 5 PCR 4 aladiuly sl ey adamd o3 3 e lid) gl il
(rs1570538) il () 22 A ¢ Aima Cag yha at p dadll g s e 3l 4l 4 3391 1 (MWIO enzyme)
Cpa A ol 555k o) (16) UL, (15) IL-2RA gene c»! 3-Untranslated region (3-UTR) 4ihic e a8
daui¥l g Jaaall & aDLEe g [L-2 SEN (g sladl (S all sl Hoedll 3ol ) e J sl 435S & S5 |L-2RA gene
sad dale Y L lial) LtV e 5l S gl s dllie Xy (ajall skt e € pilialh el dale 4l Layg
Wl Jee alaiis T-cells Proliferation 4l L) 5ila Jie 5 AV dae liall <l sSall (anad 4000 LAY Jadia
. Th-1 regulation Jl ¢ 5 sacludll

L1 2 34 567 8 91011121314151617

4883 45 534l 5 70 43 58 2ic 5 0.2 588 H oY) B e 5kl [L-2RA per- RFLP(7) Jsi

TNF-o genotype g;j\)}l\ ol cald 2 jaal) oy p 8l aaWag dnsh TNF-g Gl g;“);ﬂ sadll e adsl Al
SN By g3l CC b of o 3 Jgan (& 3 allall w3l e Jseas) 23 31 polymorphisim with SSCP-PCR
OIS L (%670)35 sl &l il 5 elaall e pana o 23 0he (%660)30 &l 31 Fladl (o yo b 2355 SV 5o o5
5138 (%30) 15 ksl de sane (5205 (4096) 20 (msall (52 s 3 2355 JBY) 8 2 we W) ey s AA Laall
O 7315 A (5 siane a5 (1.555) Odls dad alS Lais (0.295) dullaial (5 sian a5 (1.099) Las 51 g n Jas

(6) 32 S (3. 561 — 0. 679) a (15 !
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PCR- SSCP 4 alasiuly SSCP TNF-0 ¢ sadl sl (6) Jisaa

C.1 95% Odds ratio  P-value X? e sanall TNF-o,
Pattern

(%)s bl (%) s sl
3.561 —0.679 1.555 0.295 1.099 (%70)35 (%60)30 3 bands (A)

15(%30)  (%40)20 4 bands (B)

*. Correlation is significant at the 0.05 level

N (4 AaY) axe) B el ae 43 jlEa 23 55 Y 58 (3 Aajal¥) 2ae) A Laalll ol o3le) Jsaall & il uls
Bl (e e Aliall dadi g 5 degal) liall (0 45 S TNF-00 (s Al a8, 3 pkaadl e sane (0 JB) (i yall (8002 53
A 5w TNF-a gene ol il Haadll an jod Lpde Jgaamall a3 Al disal) 238 S e Joa gill o5 S8
il o3 Gl S A (40 5 (PCR-SSCP) 4é: 5k 5 (PCR-ARMS) 44 5k (o 5 PCR 4 e (i yla alasi
8585 SV s AG bt o) 235 PCR-ARMS 4:& & TNF-o gene osad 4l <o) 4 s ulsd a5 e
e e Al Al a8 el (83 3 SV s A () aa s LeS B plasall ae A e (Bleall (m e s (5 sine IS
.G day

138 5 5 ,aUal Lo 3a¥) a8 Gl caiy 3 A8y Y 4 s g PCR-SSCP 4 a5 (s )aY) Al aladiul L
DM e (17) 4 doosi o bl o3 il | Hledl (ool TNF-r gene ol (sl Lpladll e iy ol
O O ol 1l (A oulat aga s e cadS g TNF-q A gmd) (8 Bleall (om yal cpad (1)l el e aii) )
4 TNF-a gene o o) 4ailis 8 (18) Ldl Leiw ¢ Gleal) (a e dpal jul e J gsmsall 58 5 30 JSY) 8 AG daaill
dloall il e de gena o aaing 4358 Chualy 5 e (gala (s e Bl (e da, Gaall e g sina e il
A oS oY) aal By J0 A gas o)y @l daad aae e a2 )l e s (Susceptible loci and genetic) 4dkisall
LA o paal & gall oy (o3 a5l A Jale il stose 51 ot 48 50a )y5 (53 A laY) (g 2a 5 ) )y
13¢d sl il 38 aad TNF-01 (ool sl Jale it 83l 35 pnd) aanls Ailarial) bl a3 o5 SIS D0al)
(17) Ao sie 450 ) Dl aladiuly g elawall 5 (aia yall (o 43 )lia 5 (aad)

Al b s s YA e A0 Lalill e Gl Al el el e 1A se A8 il ) Cuaig
L) s e A s Gl il o3 TNF-a gene cea! (Susceptible 10CH) Zubuad) adl sall juany & o gl gl
o2 (e A ALl LAY s Apelie Alain) i LS5WY) 038 Aall 4 CaSidly o sl eliall Sleall delidl)
o322 el S gl aal o) (18) Aad) b gl oy Adball LAY (s e el Leliall cllaiuy)
5 .(19) GBled) e sela s ot 131 (3 Lala 1550 Ganly (o315 S (4 AT s 08 5 3 TNF-005% Adaiul)
O o (20) L) Cn e Aidlaall LDAT jowsail) i g Lpal a1 Cagan oy 525 eyl A Jalal algdl a0l (18)
asusas N e (Major histacompatibility) 4ddhaic G ay e)dll Al Jale 33l e sl cpal)
HLA-1 Js¥) ledias HLA gene Glis (a5 (oAl Glias Gila sl) Aalill (e Ll V1 (85 Caad) 138 2my 5 bl
. 308 promoter (rs1800629) Jaiwll dikaia paa il elly & &l S g5 o WS ¢ HLA-2 gene &G 5 gene
A SV 3 G sas oall 138 (21) 0 sl iaal) das il Jele e el DU AN 5 N 308 o8 sall 138 2y
lexa Lot 3 330 31 038 5 Juaall A 43l giua 83L )5 (o sl AT Jalad (3UYI 30k () 2w WS G _AY) JY) o S
Ll i3 sha dale s AG Ll ¢ (I (17) Jasi L (22) s AY) daeliall (il ja¥1 5 Sl (e paall dual yal
A G ) Ll G all Sisall Qa5 JSY) g8 A Q) an LS GG 5 AA Ll e &8 Gledl G s o il
&b S5 shaall Gl A G U e 43 jlie apsl) Al Jalal |t JSY) g8 A JaY) O 08 LS i all o sladl)
(A A lie (al el Ggan g Gleall gl JaY) 134



2017 / (e / Gl aand) - e (ualdd) Alaal) — dialad) o3 S daals ddaa

— ‘-““-—h‘__

- - 8 = . = 3

4 bands CC

— —

3 band; AA

70 43 8 (5 e 2ic alad SV a5 e (el Baad das i) (s jall de seaad TNF-0(308) gen with PCR-SSCP (8) Jsi

70 Aal 8 (5 sise die ylad SV oy e el 3add dis 5l 5 jlapll de gandd TNF-a(308) gen with PCR-SSCP (9)(8) Jsi

JJL&AAJ‘

1- Deo, S.S ; Bahgat, A.R. and Shah R.N. (2011). Genetic variation in NALP1 MRNA expression
in human vitiligo . Indian J. Dermatology . 56(3):266-271.

2-Van- den ,J.G. ; Konijnenberg ,D. Dellemijn , T.A. and Bos , J.D. (2009). Autoimmune
destruction of skin melanocytes by perilesional T cells from vitiligo patients .J. invest Dermatol
.129-32.

3-Jin, Y. ; Mailloux , C.M. ;Gowan , K. and Riccardi , S.L. (2007). NALP1 in vitiligo-association
multiple autoimmune disease . Engl J. Med .356:1216-25.

4- Laddha, N.C.; Dwivedi, M. Mansuri, M. S. ; Amina R. ; Ansarullah G.; Ramachandran, A. V. ;
Dalai, S. & Begum, R.(2013). Vitiligo : interplay between oxidative stress and immune system.
John Wiley & Sons A/S, Experimental Dermatology . P. 1-5.

5- Spritz ,R A. (2008). Curr Dir Autoimmunity . 10: 244-257.

6- Birlea, S. A.; Ahmad, F. J. & Uddin, R. M. (2013). J Invest Dermatol. 10:1038-501.

7- Spritz R A. (2010). Genome Med. 2: 78.

8- Lewis, S.M. ; Bain, B.J. & Bates, I. (2001) . Dacie and Lewis practical hematology. 19" ed.
Churchill livingstone. 1-5.

il 5 de Llall il A g, A ) )3l cojladl) dilad g ananal | (1980) ) due ) s 50 5am i ¢ (55109

Bl ¢ Jia gall daala

10- Alcina, A.; Fedetz, M.; Ndagire, D.; "ndez, O. F.; Leyva, L.; Guerrero, M.; Abad-Grau, M.M.;

Arnal, C.; Delgado, C.; Lucas, M.; lzquierdo, G.& Matesanz, F.(2009). IL2RA/CD25 Gene
Polymorphisms: Uneven Association with



2017 / (e / Gl aand) - e (ualdd) Alaall — daladl o3 S daals ddaa

11- Al-Harthi, F.; Zouman, A.; Arfin, M.; Tarig, M. & Al-Asmari, A. (2013). Tumor necrosis
factor-a and -p genetic polymorphisms as a risk factor in Saudi patients with vitiligo. Genetics
and Molecular Research. 12(3): 2196-2204 .

12- Orita, M.; lwahana, H.; Kanazawa, H.; Hayashi, K. and Sekiya, T. (1989). Detection of
polymorphism of human DNA by gel electrophories as single-strand conformation
polymorphism. Proc. Natd. Acad. Sci. USA. 86: 2766-2770.

13- Lowe, C.E. ; Cooper, J.D. ; Brusko, T. ; Walker, N.M. ; Smyth, D.J. (2007). Largescale genetic
fine mapping and genotype-phenotype associations implicate polymorphism in the IL2RA
region in type 1 diabetes. Nat Genet 39: 1074-1082.

Leykon, J.F. ; Vays, P.G. (2000). The basis of endocrinology Trans. from English. J. Medicine.
504 .

14- Barcellos, L.F.; Kamdar, B.B.; Ramsay; P.P.; DeLoa, C.& Lincoln, R.R. (2006). Clustering of
autoimmune diseases in families with a high-risk for multiple sclerosis: a descriptive study.
Lancet Neurol . 5: 924-931.

15- Alcina, A.; Fedetz, M.; Ndagire, D.; ‘ndez, O. F.; Leyva, L.; Guerrero, M.; Abad-Grau, M.M.;
Arnal, C.; Delgado, C.; Lucas, M.; lzquierdo, G.& Matesanz, F.(2009). IL2RA/CD25 Gene
Polymorphisms: Uneven Association with Multiple Sclerosis (MS) and Type 1 Diabetes (T1D)
. PLoS ONE . 4 (1): 4137.

16- Murayama, A. ; Sakura, K. ; Nakama, M. ; Yasuzawa-Tanaka, K. & Fujita, E. (2006) . Specific
CpG site demethylation in the human interleukin 2 gene promoter is an epigenetic memory.
EMBO J .25: 1081-1092.

17- Al-Harthi, F.; Zouman, A.; Arfin, M.; Tarig, M. & Al-Asmari, A. (2013). Tumor necrosis
factor-a and -p genetic polymorphisms as a risk factor in Saudi patients with vitiligo. Genetics
and Molecular Research. 12(3): 2196-2204 .

18- Taieb, A. (2012). Vitiligo as an inflammatory skin disorder: a therapeutic perspective. Pigment
Cell Melanoma Res. 25: 9-13.

19- Yazici, A.C. ; Erdal, M.E. ; Kaya, T.I. ; Ikizoglu, G. ;Savasolgu, K. ; Camdeviren, H. ; Tursen,
U. (2006). Lack of association with TNF-a- 308 promoter polymorphisim in patients with
vitiligo. Arch Dermatol Rws. 298: 46-49.

20- Sharma, R. ; Sharma, C.L. & Mahajan, A. (2008). Biological agents targeting beyond TNF-
alpha. Indian J. Crit. Care Med.

21- Braun N, Michel U, Ernst BP, Metzner R, et al. (1996). Gene polymorphism at position -308 of
the tumor-necrosis-factoralpha (TNF-alpha) in multiple sclerosis and it’s influence on the
regulation of TNF-alpha production. Neurosci. Lett. 215: 75-78.

22- Wilson AG, Symons JA, McDowell TL, McDevitt HO, et al. (1997). Effects of a polymorphism
in the human tumor necrosis factor alpha promoter on transcriptional activation. Proc. Natl.
Acad. Sci. U. S. A. 94: 3195-3199.

10



