2021 /2020 Azl ) dud) e 2 45 sle 8 4 gilh
dels 2 sl sl agle 3 s sl

sl asudball pole 83l 9 JgVI Juasdl ,luzl
(b5 5) :J V! il

A8 5l oo caadall LS 5 Ayl A0all La Gl (3 SISUN 505 58 e Ay asall A8 D G A 2 3 58
A:g;(\_: ¢ |)ML}).;\3J)S¢J‘JI;3¢\)>| ﬁmih‘)u‘?]:\._ulcs:}\.’lhu‘_ﬁasuﬂ\l_ﬁm\

. Ot el s i o) sl

(A e pabo ) a8 Gy pa Slaaa) pabad padd () pasdll -

prlall (58 Al
%100 e Sl
‘ 127
%50 \ o P =
\.c““ (Shyi) jaad N 2
ks
1 2 3 4
A3 || A4 Ad | |46 A3 | |azd
Cl ||C2 C2l]cl Cl I
Bl2)|B4 B4 | |B2] BlY | B43
whadi oY 2L
(D) asd) clibaa 1(2) S () ool Clabana (1) JS2

aas

Moy S8 58 3 ) e Gl i sanl il iy el oda g il S35 (1) JSEN Sl e G a3/ ]

4 gazand) 350 G ) pa Gl 2ie AN Cilanas CalisSy puSCaS e pai 8 O dad i e lEdail / 2
DAY el e GRS Aali D gl 4 gy

(b\.'ﬁ 7) :qﬂ.’ﬂ\ Ca yadl)

JSET iyl 038 (el eille 3eliSs alee Lot JS (g3 ie piyla Jiluy sal Sadall 3 o, ol (el 5 lldy

Adall Jals uls y 5 JalS 555 2

A ot ) 5 35y ) S 5 B el y il gl o3 228 jua 3 5

1oV £ 5l

s ) e SN A 05 ) a5 Jal e (e dals Al e Jualis Jiad Al (1) 388 JISET jmad 2
o0 i 4D 3 Al sl o3 &gl Ay 5 pue iy 201 55 ey



(A<

(1)3ash

(B) 3 (A) GISEN il e G Asials 1 A8l = 500 (1) 4850 e 83U/ |

S 3 o agali (o3 ARNIE A 3ol 7 5334l 500l mia g o(B) JSEM A 3ot 40yl ailiadl ) 10l / 2
35l g LAY 3 0 5

:U}:I“ ¢ ol

ot L LIS ghaall dala il Qi Juane Sl o8 e gangll o) jasdl ool il SSI ALY LA oS 5

Akl o y S LS, ! LIS e dilia 5l Slalitie, laad Bl oia e J geaadl (1) 4a85

a2 Al Sl mlias 2% 58 pall 3 pdally Ay ylall LG e el ) LB jeaidly o 433 Cua «Tetrahymena

A 0 28 Qs 2 i T e o ) ARNIM s 631 U85

(1-2) 3 0 (3 e ya 2y 503 G

Al ey oSl Bl Al
| ool CilySE ASLEY) WAL Bl Aud
e s N Tetrahymena
ooa ARNm ) A e B [ els ARNM ) sala ARNM 4l
Tetrahymena - etr Z"V)L"em Tetrahymena Tetrahymena -
J
Syl
Sl ghasdl
ol o LYAad oy Tetrahymena
) W Gl sy
3l Ay akd uSh | 134 4 JalS 8y aSH
al Gaas 134 4 JolS i a5 sl
il i Lual (alasl el pan 3
(F2)aasn

Calad Syl LS 1S Tetrahymena Adall sy GOSN (55 5 Aludis sy Dby (22 2) 4G5 ) e 5 Ly
(Gl B il a3 b Leu Opepll O i) yeli) al dadl yal



1 2 3 4 5 131 132 133 134 135
Met Tyr Val Gin Ala Cys Thr Gin Leu
AUG | UAU | GUC | UAG | GCA UGU | ACA | UAA | UUA | UGA

Tetrahymena JI (g 50 4uis g 5l Al &ly Tetrahymena J| ;i 400, il Al Ul
(=-2)aassh

Pﬂ‘afﬂwy‘um(éy‘w\)hﬂ|MOJSU%“C)‘:‘“W‘&JL"L)‘GM\/l
24,0 Al ya, AN 08y @S S e S8 e el jaall

0 SR e G (V- 1) AR (A (3 52) O ol ol e ey (22 2) A8 (g 83U / 2
33l 8 Gl ) peaiedl Laasa il

(me) e oy pail)

saal yia saaa Asa hag) s 5 5uS (e Al Jandill A8 e Lohalsd (il 4l Liiukh y eanadie Gy Ja Cilay Y

AN A ) o Loy 038 (55 Al 33 (sl o Y Ay (panin A8 Agma Al abaad 3 o

¥ gl

o Y Ay el (1) A ) QS o aal (aea 24 (e 0580 iy ull ASSaall iy 531 2l Gaess i gl

el Lagliis 5 (i (3 lad (4 5 3) OSSN Jias Lady (2 JSS5) Lasgay Ay (1 JS2) Jeladl) sole L2

22 Jac
Anp* ) (,( :' e
=
“&
“HO~{Ser'™
Hon
G B
(1)Jsn
\éﬂ:nn
'.\ —{ Sart®
%-’H—NH—M, AN CCH NH }\ —NH—AA,
o o’ O
H oW Ej A %
aF e
(4) s (3)ds
(1),




AV (b1 (e QIS sy a0 331 Aiads y L5 ) Jle ¢ ilaia JVL 5 (2 5 1) SN e 833 / ]
ACZEN 2y @lSTl AiaasSll Aag) I jiiaa (1o geais Aaa 5 235 (4 5 3) OulSE ( S5 Hlia e E3UI / 2
(4) 83 3 Jelail a3l y Ser 195 (saY! paaall G

* 737+ BlpH + By + Gaas gaS

Lol dmm o G ) 180

(e24H,0* Bl |l WD Bl Al A A cupal
e st (%) il o topa oSl
Lt dysie duyad pility dag y 2(f)JS

b i (hdsab || gl 5551 08 Ll 48 ()
100 | (6t cinp Jeagiall — = 3 :

His™ ¢

I “
HO—(Sert*
0 )’ HO—C. —NH—-AA,
> oY 2
1 2 3 4 5 6 (<) f?{f Sﬂp

S G Ber'® (w2)Js

s il ) e il Re (530 e () 5 (1) SN (5 I /
ey 53 gl o 531 Jae Al 30 ¢(2) AR5 M QIS G WUl (1) 48N e 15l /2

sl ¢ 5l

22 Jae A2 il A0 Jagl 5l JSES a5 Al B ylaa y 4l il 43 laa



J¥) Juadll JLEAY daad galll 4! A adagle 3 1 gieall
1V Copal

el

Llay) palic

4x0.25
2%0,25

6x0,25

2%0,25

0,25

0,25

0,25

0,25

0,25

0,25

il e diadll (1

Gaaiea yiy/4  HIA I D B2m Addi /3 HIA I Vg dde/2 @ yin /1
HIA I Gliyis  +  HIAL Clgis cclsadiplgl -

iy dl .

HLA Il &3> HLA | 43 AN

Bsa B2m sa Judldi g 5

Sl 1B 3 b s S 3 TR

TS »e 'd > - ‘.)— 'd >
Okl al€35 3 o Ly aww{{sq‘ iy S i

.lnaﬂ_,a ,\a-

e Y P e ST SN TSR PO A NS
PEISTHRSR I R e 1 = -9 1EE R 1= L -

\'?Y ' R & : i) & ) ! y

= t,‘.',‘.-L.:.;}; ‘.'1””'1,;:}_-, WA LA 4 A

gl palll (2
*dadiall
el Ol ey Gy A5 SO S Jall e Ao gaaa LAY el e 2ol 55
i.b.hco;dhg,ﬂghqgﬂlquJQﬁhdﬂhhstc%)ﬁn
53 eliad il Galiasy pam Cass 2 Y
ol
Gt LedS Gud Al S5 bl U HLA | Oy ja G ped 4055 0 S
Las Sl adl oda JNERY Gflla jpai Cus Lie
Laa gilla A4 3 ol QI s il s A -
6 flsa S DI Ay a0 Jady O a5 S Ga QR s Al Ul QI A /1
(om0 — HLA | 4 ja) () <l o (DI iy — HLA | 43 Siaall
S 5 O e gy g8 Ly 8 25 DA G 08 o ey b Blae Bl U /2
(I iy — HLA | 2 3a) Sinal a5 Judy e Uiall 313 s Qo y 58 A5,
(s 3l — HLA | Ay ja) Siadl )
Ly ja) steall GG Joady 2Y padd (e e lial QI CGaliSS il GidEA) s -
O 5SA CAER) Caney Al HILA | Sy ja JEIT Sy Ll (1A iy — HLA |
AY padd 5a CMH S0 3 S
LUl a3y CMH G0 0 £ 558 (Y Asli im0 4 g2 g puimal) 3585 s 2500y -
oY o 1 € COERY) Jaag L L 3Ll UL 1S,

RPN
gjl_»\lo.iﬁ';}]dﬁ?‘g,l‘]f\j‘,&“digjglﬂ&igdh’;.’a,qcu.llalﬂl i

Oaadll
Ja¥l
(Bs)




15

1,5

15

2%0,5

2x0,75

T

PN

OASAN G AL ol AN £ 55 /1

o3 a3 ) Uadl p Aty Aldis ) ARNIM 4805 0 & gl g 53k (A)JSEN A iy
oy Aladlusay Sola gheall L 55 (3 ARNE oy Cun (B)USAN Sy Janiy ) a3 Y el
ARNm ' & jul 5 e i il 155 LYl Yl

JARNE Aol g g0 Jall 0l i g3 /2

anall Ol B ga b e L3 im0l 138 el L 5 &gty aliad ARNE 4 5 oS
gl Jiy any Gl (A Juds gt he 0 o Ol kil 3 8liadi 5 3l a ey Y
ARNm I Sl (e o ol 15555 g )l izl

rll gl

OB S 5 e B 8 AULENI LA A 1 g (39S e 4 /1

A5 2 g (SN ARNM Lan 5 gkt Y ¢!yl ) by S0 LN LN o &g o el

83 0 0l S L alan) 3 s atty wdud S0 1 0y B gy gl any p g SOGRY
S (38 8 5 Bl o Vgl 58 Gl S ALY AN 5 8 88 S 1 e Qg )
Al o) 3 g Aty a5 30l p L g g Jui8 2030 5 300

:@m‘.,*.-mfz

SRS 35y 1 A GlIn aas 3315 UAG 3 UAA & jul 1 f el (o2 DS (30 -
il sy

Adall gy (ASH Jpn a5 ol SIS 5 480 S 5 0 0 35 208 T i ey -
LS g 81 a5 paad 53 A (g it o B 2 o ol S Ly
At oled 85 e QS 1 el

ke G Y SIS (48 e 405y Y 20 o A TN SAn ) Jer ) -
T My Gl iaasd 8 e S Gl S ey 843 Gl S UAG s UAA Sl
iy all S 5 peds e gy 4

Oy 8 S i s ey g M (g Aalidll Al 2 g (RSN S W) 30 0l A -
UAA S 3l 1 g @8l of e i el g gind Qe Jgagll o3 o oy 1y JuIS

ol b Sy LAY LN S 3o Y a5 ARNE 98 5 Gln sy UAG)

S i

A
(17




2x0,5

4x0,25

2x%0,25

g £ 3l
Alale Y. Siadly alaa¥) o Jalb 33y s 35V1 Al g 11 s /1
calaal) o LB 336 (e 0550 2 330 Qi i gt 10 oy 1JSEN JMR e -
4 e iy
A 23na g5 6 siann B a3V o a3 5850 10 Only 20850 DA e -
BV Ga piam e 5a 4y daill 55
Jiail a3 sall Gatanl Anusl g L9 adalis ) 3k 3580 e S m i) (liadle, -
ic gana3 Sl e J;idlqsqh.ull«n;h,mjas_gb,a,w|ul\ub
w1 13 Jlaill o5 all Ly gana Jiag acalaad (e 215
tOASAN G A0 /2

5 S
45 3Jsa) PR

ASSas. S | Jelnli s

Cptilisa ol ) Ser195 1 8% - | Gl cuill ) Ser195 I JSy -
PSS i oAV, LA Lasal | 4RSS S el 43085 Lasal
L Bplss pe Al HisS7 J iy - | LAy alss e Al His57 3 JS& - | Jaly Vg 5

S0 aaSh | Akl
LA e Al Gly193 I Syl | aa 4SS 2 Al Gly193 JS5.
35350 aa s

PR A pHsal) Al juda (@ peads da el Aada N -
Jdll a3l a5 ua V103 7 530 1agd 3358 015 Ser195 (o A S At )l i
sl g3
i bl s e SV /1
_Mob‘oU‘Mwyﬂﬂylulw(l)&.ﬁdxw
Jelidl salay Ser195 I o 4533083 Ay I e Cuily (S J3A e -
Cua H0 Ay e Juandiosly 458188l Lyl ) ASE e Jang a3V (i aile -
A Ul 5N K5y H Uy 0 Jeliill Sale (adSS y Ll OH a3 Sy
Amgmne o gl Aoz il ey ()S2Y 3 Lt S5l oy Ly
e i gasS) 30 Jas A £ /2
Iy Ser195 3 i) Juill o yall (alaad Jlaaind 35850 3V Gy -
Gly193
(el 33la) x5l 3 Rl At 5D HisS7 3 Aisa) Aish I aalgs -
Al Adayl I 5 o iyl S -
Al ge J ¥ g )y -
Ay ) Uaud 53 LS 53 XU Zgall (e Jelidl) 33l o A 23 Ser195 M dy -
A
Hy OH ) WSS Lo Jaas ela Dy a0 3V Jaaliyy -
Ayl 1 S5y (535 ) SO 2l Sy Wiy OH 1 Ser195 gyl -
g 4y paLsall
Jelidll sola e SN &3 505 -
il y Baaa 521 3 A JSI5 Sk y D 4555 5 5 Ol o oA Sl 31 1ESEN ¢ )
eﬂ&r%&»ﬂ‘“a‘ﬂcm‘w‘qﬂ'“,)ﬂwd‘@
oakasl o) ¢ sdladll a3 pall IS, A3 3 ..\.\uuahalu_)h.\,lc‘.ql‘,b,w_,)ﬂ‘
‘;J‘).yu,,&uluueg,u&mu,,hu,ﬂumwnmme,n
Md}h\«h)&mgﬂw_yy‘“‘dsmdﬂgqhn\k;b)‘hw
g2 !

Sl
(blag)






