*

dpaid! &0 oy &y 31 iond) &y ggall
Cidas 23y} iy 1 By il 41 Byt
oy ™ oA Al g6 W ubaild ()01l Ymal)) Ly Olowsl
12023 et 07 3 33150l 1445 JsY1 3l 2405 Qo 225 p9hS ¢ A

Olsl 3041 slodly daglall aghe 133k B jLas|

(Jo\.b 08) :ij Cﬁf"d‘

Al iy Jadye il gl lgeanads A dueal il Ao st gy Baane bl Aal) LAY S5
G 2 A 525500 Jaiind e 730 anall CpansY) ol s Jae sas (pd) La) Thalassemia \weruDl) (250
AARNmM (s Ao @Y 530l 481 5all G5l sargll (101) Bassl) a3 4590 (S5nn o
ol (it e sl sanell (10) Bangll ot ) S Jaba (e Alage S ZEal &350 (e () IS
((RaStop) gaye Jlexivy Ciasle sarell 2yl Al (ayed 48550 Guid 00 1 () JSE

438 Hal) 4345 4l)

o Aiaall Lipall Sl (gimsal) Glaxa of) S8 3 3 gt inal) Alajally Aadyal) cilibul) e ciad-1
Al A2 (e () IS

Ul 135 LaanSlall g sels (g8 Cosle pasgll Riagy sty e bl S5 A gale i b (8 -2

Bl Tal) Silana 01

3 a1 dadal)



*

2023 556 AU 1S grama! [im 5 aghs i) [ 3londly danlall aghs 13l b JgY Jadll jls

(Ao 12) : g6t el

cslall (Al Cajed e it cAagumall ClSpall dakitiag Ay COlels o awall gl Caillagll U agias
Sl ex paadll dlle due gl il lgade Cayds Cua
23] Aahyal) el ands dusall CYDESY) agdag culasySU duahall Al Akl aasil

:Ja¥) ¢ !

Jagad Jolin lgin (e cBadaie il Jass (Jfg 1 lsa) dumsyal) Lgiad o dlailaally pall (& Sl ducs palasil
Gsax) Olsa¥) 5B e Aghenall LAY Ll Lo ¢pulayat¥ B DAY Jals cliusd 6 35Ssle ) 35Skl
t¢ua (1) dadgl) @l axt ol 3hak ale s delal) 3o Gigan A1 aaail L (()Sull sl
(1 peall) il b CuSall (55, - 3pmilly Thin LSSl oY L ball Aiall ygem gl 2(f) Y
.(Rastop) zaliy Jlasicls jeeall s3a o Jseandl 5 ATP dijag 35Ssle diia (2 5yseall) 25a99
o) (B Sl Do p i) e ailayady B AR 8 Goas Al Dgal) cBlelal) flagh i() JSA

0 ()

W2

= Ol Ay

(2) Bsah g, Ol Je ) sala (1) bsal
L Tt s
e |l|
9Selad) 2 /\t')-' Sldugd 6 eSsis
ATP ADP
:’:

(1) 3ads)
A(1) dassh Al eDnal sl 4 Sl duss adais & (GCK) SLuSsClall syl o0 48 —

3 (a2 dadal)



*

2023 56 &L 16 gimal! [im 5 aghs i) [ 3Lty dnglall aghs ;3L B JoV Juadll ylas-l

t S o)

Jiig (1 gaill) OaludVl Uniipe 05 Caan «gSall ola (g 45 25 oo i sae A el (o LESH Jlay
Loyl B LAY Ly Suss il A i e Gl Gy a8 BaY i . WY1 ) el e Ll
(2 dadgll) Y cuylaall e &5l IS e aiulal ((GCK) il Laliy Jasipe s8g MODY 2, e aclsil ol
DSl 55 AN saalel) Al (DAl Ll A 5yl g 20kl Bl it S (1) Ji)
MODY?2 Laill (ya (Sl el Glims AVl ks lasal peadd ic aal) Ly &
MODY2,; (ilas 5aVlg asdis Ladaal fuiads die (ailajady B LAY Laliad duily saec] axdy () Jil
;U (282276 dial) (aleadl) dadlsall) Adisiisall e Al (e 155n Faag () JS&
b gaddl (GCK) a5 e Jgguadl (Gy) @
.MODY2 Laill (30 (5Sulls Gilias add sie (GCK) uS5i e Agjudl (G3) @
Al 8RN Jeaa (e 1oia Jia (@) JS&)
2801 20 535390 Jladll dxdpal AREL LindY) (zmlea¥) G s clisal Liaes 465 (e (385 (GCK) :daglaa®

19 —
|- = 480 adls (@il
& 1?1 £_1 MODY2 s (aid
~— £ 400
s B 350 1
b + %300-
T ¥ 250 1
oZ 0,94 g 19 !
= F izooj
il = 150
£ 0,74 imo
b t 50+
f. 06- I
05 072 09 108 126 144 162 18 198 216 234 2.5
" Glas padd | adu padd (JE) i s (A Sl S5
() s (1) dsa

G,: CTG GTG GAC GAG AGC TCT GCA ||[UCU |[AGC |GAC|CUG |GAG |GUG |[UAG |GCA
G,: CTG GTG GAC TAG AGC TCT GCA

276 277 278 279 280 281 282 Ser Asp | Leu | Glu | Val |Stop| Ala
(=) o= (9) g=a
(2) a&as)
sl (8 ad) Cileagi Log (2) dadigh JICEY @lBlinn (e WU @llig MODY2 (o)<l elay Al Cus 7340 —
AN
2024 Lyghend astad 5 9aagills

3 (3 dadal)



*

2023 56 M6 i spmell [ A pale dasdl  Slodly dasdall agle 133k B Jo¥1 fuadll jLasY derdged) DY)

P

Sl

o)

A jal) AR551 () JEAN (A Gl gl gangll AU GSgieaally (1) JEAD B Akl il -1
G5l 3 | asisll e baay cai 72 | aienll 508 Baay Sl -]
ARNmM e -5 ARNt-Met s2x. -4
Len il e (3UaY) Al jo 1dBy Als sl
EINGUERCY YRS PYPE RS IR PR Ry
i) palll -2
A baaly b€ i H b (STl Lguand) slaay Ll Lialay Uiy s mglepagl) yins :dasial
iy e 5aiSVL ugaanll dlaal g Sigaa ) g3 GOUYY Sja)d Aulgall ta 1) Sang aadll e
Gl e
Sasila gy pgle gasgll Ly Ao sl (e B Cgle gl Byge 0 Baaly SanglSis s 1 i
tpapd
ool odh iy 4 e clay (gally Wl lghe SO Cliag a3 4 (a OSa Damd) Ly Gglegagll -
(aguanll glail i Y Jib A Al sy
ARNM i sl 3 2l Cua ADN o dgans e lgie cand JS S5 o Q)0 Sa -
sl S o daa s dllia Sl Jegd ) o
5" dgall (e ARNMU (AUG) @Uaiy) 53aly il Les (Syiaas Baag ol Yyl lais ol =
a3 USSy (5)S Baag Caadll Llil mawed @Y1 B4} o uliung ARNE-Met s U -

'%E

(ks

Lady Alde I Loaad 3" <= 5" 5laal) Gig ARNM Lja Jgba o agipm)ll dhamy ol sy -

g AL Al paleal) By B4 30 ian Tias Rkl Ay S -

0 AL 3 S Jo G A 5anglall i 5k adaie Lawdlll paje ubad B e -
GUG sy I lelsas AUG 33 5ial)d Adlgall [sle sast

Baag caaill gy an i Y 3 (B Shee (S5 s dlag lgple ARNE-Met siedl cufts o clls gied -
Loa fll dulee Gunan Yy (DU dlaje Sl 3000 (5)8

(dlang coad aal said Lubhll iy (8950 1o il sikd Cigle garel @y Aldid) JS5 s Jiau le -

ol 138 bl i L gy 4 digaandl slsal (3 g0 Bone GaaSYl Ji 8 iy b b le -

lgfuality JGY alpaad) £ 0.25 mic ®

:Aaal

gige Gua cllly caaly 3590 Jlafind il ol S aiiding gl L o gy A clalall 6% 8

oikgy Ghgll A o Al Sl g

Baglead) (gien o L) Bona sl AEDE St iy (e Wadiow A 0y pll Ay o) sLiaf S

iy b g gl Ay el 8B <3 ikl Geag e T3 (35Ul ADN 8 21550

ol
:JJ\!\

SRR

o

3 a1 dadal)




:djiﬂ\ ;J’.qd\

:(1) 485N (ra (1) Jal JHasa)

2ma S5 Al (Cusat) cus Glla G Baadl ATP diay 5eSelal) Aja ibe 611 3a
.GCK oy daehll i) e

Al palall Cuall @Iy (8 Lagacagi Jaadls ATP ey 55Sslll diija deag 8 12 3a
-ty JalSS ding Lagin 2aes Sua GCK

1 BN jdisa
WA Jals Silicsd 6 35Ssle A 35Skl shiud Jelis g Jasuall 58 GCK anild aiag
ATP el a8 gl oo oailaya¥ B

(1) 4&5sN e (@) JSEN JMasud

SlsE e Jaa Al (Jff 1 D) el o ) B 35Sl A gl i i1 a
Al 3sSslall Bk agts GCK woyl Jamy Mvie cpailayni¥ B aals Jon ) dslae
ADP | ATP Zijal a<Siny Cliust 6 35Sk

S ATP (e 558 30aS Ul eiid A1 LyaigSeine ) Jan Cilioss 6 35Sslal) 13 :2 5a
s Jassll W oalansiSU (gelall = L) Lgatlgs S dpcadl ciblee 3 Ja

B AN e alswDl (glall =LY Ldae jaias 8 GCK il aalug 1z WL di3a
g 1 ansal) Lgad e aall 8 S0 o g LY Lguaen vie uila jatY

tadll A Sil) Al adiis LB (GCK) SLuSsSal) aniil g3 G

W A 5sSalall ciliia Jas oJfg 1 daaasal) Lhad e aal) 4 Sl das g L)) 2
Zlaly ADP ) ATP dijal 4eis e @l (GCK) aiils Lgijead 2 ool Gailayasy B
gl 8 Jan a1 1 (liugd 6 35S5le juaid 35Sole duja ) PiAsall ) ghugdll
OtV asts Uia cadll 8 o) Gpar yials 30 Anad COlels s ATP 43l
e T Gnssall el ) asanl aall (3 S0 dacs (méd sale s

[ S sl

1(2) A&SsN e (1) JaN s

G G a3l aall LDl 8 Sl Jfg 0.8 S5 dies calldl addll (oo i1 ja
& (A8 JsasS) 125 Jsa culS saalsll 42801 DA aall LDl (A 5y mall Gl
SSll g 0.9 555 21 MODY2 daail) (e (58l leaddl padll (saly ¢l Jilie
CuilS saalel) AaEal) (DA aall LDl B 5y aal) CalgestV) EaaS & daadl aall Ll &
(388 Usass) 75 Jsm

3aS (8 Ly 1l sl (el B e Jaa3U ol Ll (B Sl 585 8alig 2522 3a
(3885 U5a55s) 450 (e ST cialy ia Baslgl) dRaBall PR aall LaSls 4 8 saal) Gl gy )
el LDl & Sl g 1.62 3SRl e

@ sl 2B lE MODY2 Laill (e (Sl Gladll (adall (sal alliy :3 a
(3885 UsasSa) 400 il s saslsll dadall (DA aall Ladl 3 5y ymall Clsaa) daeS
e LDl Sl g 2.52 5SHl vie

Hal o {1
OalgadY) s dlee (A Canda e MODY2 haas (e (9Sull Giliadl) adall e
aall 8 Sl A g Lyl die

cul
‘ Le3\:!\

3 (2 dadal)




(2) Aigh o () S P

() 1 s 4 il B DA Bl Ll wlldl sl i cgpdia
a1 pelayad B DA bl G MODY2 Lai (e (5Sull Claadl) addll tie o
(15 0.8 s

& gl (3o MODY2 L (0 5Kl (piuaad (i) lay s L) i
sl B LAY Dl

(2) Al g (39 (2) (o) Qi

hai (o GKl Cliad) padill ADNI Jiai 3lai sl () (KA 11 o
sc GAG o I 279 ) dniplull A0 el aldl jaiill ou MODY2
MODY2 L (30 (sl cibiad) il sic TAG lae b bl il

35 ARNM Lo GAG s (f Ll (3) JS&) b &gl 5l Jgoa e 12 54
i 53 o gl ans 8 i Y UAG gl & s (3 BlU isdY) janal
) e

a8l 85l e 5yl MODY2 Laai (g (5,Sedls liadll (ad sl i Einas
G Jlaiud b dbiaially GAG 279 iua) sl ddilgall L8 (g5 Ao (GCK)
W ARNM i UAG Cids: 5jal) eana Ll (61 cistiond) pt dludl 8 Ty 1Y)

:MODY2 (5ull ¢l Al cums 3

Bpsall (siuna e aga (MODY2 Laall o (€l cpuleadll (alisYl gal 11 3o
I A IV G aiglill Jadud & i ik (GCK) aipl a5 oo Aggusal
ol Ll Lasg) ARNM ) Lgalusiial i Jullyg «T sasiq€aly 279 casiill <y GAG
UAG 2 (TAG ) lol dailsall s3a1 6 (dsstionall e Abulid) (gl cypall oo Lin
IS (g 5jal) )l AU 038 e gl (g daa il dlsje g (laaY 22 §a
2y 3gaga il JR) sl & Lasg clindl Lines 278 alsha saaty ¥ 1l 2y aaaie
O Baehil il Al st 13 LS e (<Al g ) 8 280 sl sl
Vb Wige cliiay ¥ 4 g a2 (GCK) ail Liskany 4l (4l ey 0055

Bl gpuse o Cliugd 6 j5Ssle ) jsSolall gl deld gy 13gd 13 5a
Alag daiipe i (b Sl ol Jaws diag (Gl (Y Lehliti Jad uilayndy
MODY2 (5Sull sl ilal o yuusis o 138 £ 5Kl el LLa)

3 (% 3 dadall




