1/82

L Ol

ereydsoyd | o jouoNap | w DYHOID  UD szoonf: 5 ssouuew | Iy
§ oW M 857V w go7v] § [697¥] M _mww.ﬁ 657 5 e § %
c_m_hu - U5 g__w <« 54— m@

ﬁmlu ﬁww g%w
E\S_ /E ﬁ\ﬂm /é E\E /E
BoRCH RN R
W ow W W W [
5 5 &
3]

osBieisURl
ReusesoBi0

2L80
L LSO

£LS0
LAPAS
+dEM

u5 Iec-cf- D UD- ﬁ\m WD
_ LESTY] A
W Mid-drupus- ﬁxﬁm@
H _g?mi&%cw[ﬁ\ W
D

a1

M-d--US-US - E‘ as

A
%/}idéw&wﬁ@m e
(297 W-d(D

NZINNT 3 %@%@. e ann

USra O

7 « /B
= LN

I o F-EL (D

O~

o] & [¢%08s]]

M

82 weggo aan &0

WSV IdOLAD




2/82

B D wial

{ osBRjsoon

upapoad

= N=INMTT




3/82

€ old

AdAL 5H00

SdAl
SSONNYIN

uoppe
asouuBw-¢’ -0

BSoULUBL wﬁm D ssouup g'1-0 T
VNI & esousew 7' W_ asouuUeW g'4-0 nf

1Bjosy ey iBjoo fejpau 1Blos Auee
A.N:lll:l\\\\
e
a3 o d-0
&
L
[D0H
9Dy (FH0A LLNNIY —
(a0 el OLNNIN TNV o
T | [N SNNIV :mmmm ’ 0 & &
NN R [SNNPY ENAA SNNI
| od-uep [EHZO}
P e Vo OB

O
i

=

uoppe
ssouueW-z -0

uonippe
2 s1eydsoyd-asouuBut

gsouUBL-Z -1

uonebuols
asouUBLI-g L-0

esouuBll-g’ L -»

o

uoneduce
asouuBsu-g’ -0




4/82

014

TIA
uo
| ¥'1d
ue
L
gy, N\ 1w
N A
AR
W
| Z'yo
W
Al i1
uo U9
| v'1d | v'19
uo U
| 7'1d | v'19
oM gL g'in, W g1n
LN A N @E I
CNICVANAN 9t AR
n eI W W
AR RS

,M. M}wr

U
| v'1d
uo
| 7'1d
o'vo, M\ g1m
—_— N
PO N
W W
| |z 1w

W

I
uo
| ¥'1
U
L 719
E ANGEE
g'}m W
i to/ IR
NS_ E | 2'Lo
N W N

BNUIo
I ainpnug



5/82

mmzo:aﬁ“mouvq.wwm

ereudsodd d

suesoonibiAieoe-N WO

AIX X
us u
| v'1d | yd
uo ug
| v'Ld | 19
N N
X X
us) uo
Rt | +'19
us U5
| v'1d | v'1d
g0 N\ g'1m o'yo, W ehn
@fw\ﬁ m_\,_,_ @__‘5\2/ M\m,,_
SN AR G TP
W—d—i =W CWEYIT T - a—n
A |z 2o Z'n]
Z'
N N A N

530019 (D) SSOUUBIN (A

1154
uo
| v'id
uo
| ¥'1d
@E\E/Q%
@éﬁv\ﬁf/mém%
W -——d ¥ SN WS- d—W
thﬁ w N.wﬁﬂ
A I
X1
us [HA
aﬁw_wn& =3
| 14 a_@q.a
9'kn/ Wi gm | 14
q_,m? JEANGIL
N N N
| /1o |z
N i
NE P 2o
§
S e
3 9



6/82

57014 dg 7691
N 20d LHOOM
: NN A RN SRR ST PR AT AR ,m,//.mf : M/ EENNN _.W,,,_/M _ -
\ \ / \ / /
\ ,/ 562/ T0SY
(£881) 110115 \ / / DOSSTAIS  Wdd 3SNIS
Wd ISTSILNY : / MU
\_ 4
[T IREL M \_ / /ﬂ gy TN
195G TEN | \ / /] YRTREES
1GoCT)TUEg \ 156977055
/
Ll /
GGG TEY / 7& T
ZZeryTg |
| | d /@@@ 2]
CEFITRY | N [966) 197
|
GLF[ITETY \ M
\ \ \ \ / m%: TR
(CPELTPST o / TO0TITIST

|

(L6CL) 1F35Y

09I TimAd
(ZGITTTHWEG

|

(PCLL) 160L000T

(Ot [eensy

|

i
¢ VHOOIA

(FETT)TIAINGS



7/82

‘ Pmli (5458)
Aspl (5366) : —Aalil (5489)
Apal (5349) l ————Nhel (5626)

Mscl (5273) ANTISENSE PRM
1
BS(Ell (5222) —— —Bsl11071 (3410
BamHl (SOBB)M 1 Pstl (17)
FcoO 1081 (5065) EcoRV (20)
PoulML5062) T Bﬁ {StXli(so! ) ~—T7 promotor/priming site
YIOCH1 P 22/ 3451 — 813 forward priming site
Bsu36/ (4953 MBSSH;‘ o E———ECOO']GQE (59)
BsnGl (4927) —L——Sphi (5(})4‘ i Apal (63)
BsiBl (4711) —\\ Xhal (53) } r___ Ifi\?g; %&?)

l;g té’” 46425660 . R Xcml (970)
s(Bl (4560 ————— Bqlll (990

Bpu1102{ (4658)—" %//}l Dralll (487)
Sacll (4626) e — F1 origin
o

Nrul (4481) _ . Bell (995)
Neol (4431)— & YIOCH1-TOPO R ffﬂ 1(1,12;_?,;2
Bsinl (4220] 4 w625 PP ey ey i
SENSE PRM T % \Q\““R\:\~ KanR
EcoRI (3921) ———~# A : @i Sphl (1559)
BstXl (3917)7/ \ s T Neol (1586)

SN ~ Nael (1656)
Spel (3896 | e T Rsnll (1670)
Saol (3888)— \\ Xmnl (2025

| Scal (2144)

Ecll3611(3886 \ pUC ori |

e Real (2793) Pvul (2256)
Kpni (3682)
_” . Bsphil (27’93)\ \ Amp R
Hindll (3872)— | ABdI(2625] Byl (2507)

M13 reverse priming site

PCR PCR
A ®

FIG.5(Continuous)



8/82

P fragment
SENSE PRM I-Scel (514
T TI T ETITETITI RS TESTTIS T IITIT
N

ANTISENSE PRM

YLOCH1 PCR I-Scel P frag
A |
519 bp T fragment |
SENSE PRM Bst1107[ (513}

FAS AT I ITIITTTDITEE TS IITIIL Y
=T

\
ANTISENSE PRM

YiOCH1T Tirag cor
520 bp

SENSE PRM .
P fragment T fragment
SEI:&SE PR \ [-Scel (514) \ Bst11071(513)
3\ .

U Mé I — . {

T TP T 7 Tt L L P o L T T T R A A L A7
ANTISENSE PRM ANTISENSE PRM

YIOCH1 PTirag
1020 bp in pCR-Bluntll-TOPO

FEG.S(Continuous) C



9/82

in pCRuB!unt!I-TOPO@f

P fragment - Bsml (43211
Esp3l (4043) | Bbs! (4425)
SENSE PRM——"7 l=Scel (1)
EecRl (4016) —— Apal (31)

Spel (3991) } ; igg ((jg))

BamH (3985) \ el (171)
/ T fragment

Nhe! (308
ANTISENSE PRM

/ — Bst11071(500)

FcoR1 (515)

Sacl (3983) ;
Ecli361f (3981) —— |
Konl (3977) M—T

Hind 11 (3967)—— | L
i

Nsil (3964) —
— TONY
@/ BB (3962) j Pstl (524)
ac
Asel (3797) - \ i\!(fﬁl 5:;28
Asel (3738 e Xhal (o
o _ ) / - BssHI (549)
pUC ori [ | | /_::  piEl (557)

AlwNI (3157) Sohl (557
_\ - phi (557)

% i‘“‘i Nsit (559)

I
YIOCHIPT-TOPO \ Xbal (560)
“ Eco0Q109f (566)

Real (2846) — ’ 4539 bp %
BspHI (2846) N Apal (570)
Dral (2811~ & N Bl 7210
Dralll (2763) ——— — 5% — Fspl (740)
= -~ SnaBl (751)

— SPIL(781)

Byl (2715)7
//}
_codB tethal gene

ZeocinR—— -~
SarAl (2524) __,,// \ cdf
Smal (2500} — - BsrGl (811)
Xmal (2498) — AWNI (1161)
Aatll (2456) Rsnll (2053 Xeml (1353)
Bgll (2410) Bell (1378}
— Fspl (1639)

Sfil (2410]

. Aspl (1655
Neal (2408) Neol (1969) \ ~— Kafﬁa(myc?zlﬁ
Real (2354) — Sphl (1942)

Bspk (2354
pH ) FIG.5(Continuous)



10/82

BamHi (690)

Xhol (2023)
-Scel (2013)

I-Scel I-Scel
ioxP ¥
I-Scel {5800) :
P fragment
SENSE PRM ~_ YIURA3
P Lac
loxR
/

pUC ort I yIQCHT PUT TOPO

5848 bp
ANTISENSE PRM

Zeocink cedB lethal gene ORF

KanamycinR

FIG.5(Continuous)



11/82

Noti YIMNNG  [-Scel
-Scel Pacl
YIVINNG
PCR 2355 bp
YIMNNG P fw PRM Y!MNNS T fw PRM
vor (6 | YIVINNG p rv PRM 1Scel (14 YiMNN9 T rv PRM
Mol (6] L \ [-Scel {525) EScel (14 Pacl (524)
] Jj/ E \'_
YIMNNS P frag PCR YIMNNS T frag
529 bp 529 bp

YIMNNE T rv PRM —={(A)
YIMNNS P fw PRM |
T fragment

Notl (6) L Piragment o o (525) / Pacl (1035)

x :

YIMNNO PT
1040 bp

FIG.6



12/82

(smonuIiue)d )}y old

(£5¥P) JoN

juswibel) d
(z/8%) 1805
wibio 14 | 7 s
(LSS) HON XY
(LIS ToBd
WHd mwzmw?z% SVHNLA
juswbel) ¢
Hxoj
(1) 1805~
(£z02) loyx
{¢102) 18981 ! ww
&xom/ e -, = UEYy
(L9LL) loyx [80G-| |20~ N\

(gz /1) 1ouyx

J dg L L8¥
(c/01) BN | OdOL LABNNIIA

GE0T/ 7984

owbely | Jf

(G25) /B35

wswbel) 4

Hxo|
(+0/) 18931
(065) T Hweg




g 8seNY

0ott
008¢

Hmomw

uel-z' | -9
BIS LHOOV

E Ak r(3

0cd
Ovvw
%@@@

| g JO
OOATTLIN SN

100¢

+009
+006

13/82

G7 GULILI T LHO0 7

igosl
1000¢
T005F

L ULt Ny ¢

100G
+0001L
T00&}

BI0 LYOOV

100V
toos
10071

] Ta— 7

5s0iRWOoBIO

loow
HOOm
oozl




14/82

8914

@l

Ho 13 10

(8%9¢) Fedy 8%3 edy

{covz) IMedy
ﬁmig l0ON

(#199) | HooH
(7699) | ¥oog

1O 13 e (6129) 19093
_ LSUA
(55) teAy (v269) 109N
(8L 1BWS /f [ g o N\ (vG2L) 1Ay
(o1) leAy
(1) 1 PUIY (06E2) [ BID
(91) tewx
(#z6E) 100N

(£188) 1 4095 | (gz8¢€) | Hwed

igyowosd |41 |
445> uiH
(1292) Medy |/ am)w,ﬂ MEX
o}

~{(856¢) | eAY
{lLoBg) | BUWS

(g658¢) | BAY

HPUIMAUN[G/IH00T

Bel-3 sonpodiul
01 HOd
¥

3 da L1z _

NN T i ]

¢ : ,

N
{011} PUIH \ \

L SUIN Wt M 005
3il
Held SNASLNY xd ISNIS

HPUIHAUNG/E00H

(yL1Z) WON /7

110 13 |0 . h_On_ Aml
G L
(y051) [edy
.ll@ (sLep) 1iedy
&— Ll
Hduty (6z8%) Iedy

(852) Medy

uonebijes + ION

1O 14 l 1ej0ti0d 1d1

v Ao



15/82

®

L SUW

(0el¥) 100N
_ _ (010%) 182y

Zoe| / {o¥i6) 18D

(B¥5G) | Hwed

(gy9z) | Hweg

(gt92) | Hwed
(5v92) | BUWS | e _x
(ev92) 1 eny LML &w / ,ﬁ
(ep92) | ewx | {(pOLL) 1 PUIH| \
(8252) | 0o3 sz iy S [Wrons
(6L¥2) Medy (G15¢) | HWEF WHd ISNISIL idd ISNIS
dury (869¢) 109N fey-3 sonpoljul
o (025¥) | ooF 1 d0d HIpUIH/AH09T
(0stY) 1 003
(Livp) | Hoo3 1o 13 19D

(819¢) edy

/ (g1ey) edy

(Gy92) | BUIS s
(evoz) 181y payy  SISOUSPEINN (agpz) rredy dazols W (0209) | Hueg
(ev92) | BUX — =, | (882€) 11l PUIH HOSTIsHisTEeR (zi19) 109N

(8£92) | WOoF T2 (oeve) fedy 88k Iedy |
(6192 Medy \\¢ _ ey (G1ct) | Hweg bddlL (#199) | Ho23
(zzsl) 1edy — N T (6ge) e (948) Medy (¥699) | H0OT

dury A Q (9885) 109N 1o 1} (51/9) | "ooF
§ dajues WY on v Aiod LSUIN
N nerisNi-MAaA N 0L8%) 1 09 (c6) lery (.169) 109N
@—" §F=—(0gvv) 1 4093 (g1) tews \ 2 (psel) teny
&4 (LLtb) 1 Ho03 (o1) 127y R
% <& L SURN (L) 1y pUtH (08€2) 1210
(929) Nedy fri WW\ (057 4) 109N (gl) 1ex

10 " ~(0L0C) 1 BAY HEPUIHAUNG/H OO

Z0€]| (oFL3) 1810
(8%58) | Hweg

(snonutiuod)g-Hid




16/82

(romOTDL o) 13002 R
(1g18) 1 ¥jood Aim%mww o //\ a_mwmmwmwa
(911€) | HooF \ (£12€) 1 ®095 SvhT) 1810 ‘ H
LSRN Do o
(erv2) 1810 — . (Z20%) 1 BAY | mmwa%%ﬁwmwm@wwmmm
(8202) 1 HUEG (s6Lp) EdY

ZOEl

dq 7959 e
AD-SNI-90¢sHd yale _
(66.%) Nedy {(ezg) tooN —
_ __ (cov) isd
(£z9) 100N ~ ; S N vn | .
{00v) Bsd _
d 100
{(g21) Medy (G709 1NEdY (gL1e) | Hoog fmvmv R e
L SU vi W\NQA_ %um ~
(;597) 10oN 523¢) 100N
C.m.mwv I BAYL mwmm,_m.v 210 M#mm\gocwﬂxwﬁwﬁuz
(cyy2) 18D — /
(gc07) | Hwed ‘ —
! NumMNW (z/0%) | BAY

sissusbeIniy
i SNiN-e0esud

| dg $9£9 \
i
/

(¢z9) 1ooN

SO svan
(007) U5 @: Iedy Wé@v Fedy ®©—=03



17/82

(snonut3uod)g old @

HIPUIHAURIG/1H093

4
L0 LY 107y
. =) ed
(5%5¢) edy , A,ﬁmz\j 4

——,

/W&oﬁ\aa idL

)/

EN@R amo@:x&mm
_Jm.ﬁm-wmg%m!mmx»&
| e (2iL9) 109N

{100} 1 €003

(zegl) Inedy

LdMl
(0/9) nedy (¥609) | YooT
O 1} (g1L19) 1 Hoog

LSUlil

(cs) ery /)| (#288) 109N
(g}) pws //| i (¥52L) Ay
o eav/ P e e

AV puy (0888 1Y
(gL) 1wy

HIPUIH/AYO0ST



18/82

(snonutjuod)g-nid

leg/mous/ieUN

(gyaz) | Hweg
(Gpe2) | BWS
(cpgz) | BAY

{9z} | BLUX
(8£97) | %ﬁ\,
(6192) ITedy

(zze1) NMedy
dury

(8gze) Wi PUIH
(98yt) Iedy

(1es¢) 1B1D
{g63¢) 100N

, (0Le¥) 1 HooT
[ (0GYy) | HooF
(L2¥1) 1 Hoo3
| SUR
(0ELP) 100N
(0106) 1 BAY
ekl / (orLg) 1810
(675G) | Heueg

Bey-3 sonponul

0} ¥od
+ dg L1zl .
3 NN B 4
\
(#021) 11 _u:.im | q./
L SUIA [(2) N 003
Wd ISNESILNY

AHd ISN3S

(GLGe) | Huweg

[les/MmousB/IBYUN

feg/MmoUsM/ION

byl )

LiO {(1461) IMedy

(062}) Bsd

(pL2L) | HWweg
(cyzL) edy

(ZyOL) W PUIH

(J0v) | Hweg
(yOp) | BUWS
{zop) 1 Blux.

(Zov) | eay
(zBE) 1 Ho2T N
(841) nedy

(L128) redy

HIPUIH/AE00H




19/82

1000+

oligomaltose

1204

581

M8 R273G
60+
O»r“»-..m uﬁ.A Fil . I\ A o
M8 R273L
O?l;mumw&mmwmmmmm il s A _— " i

34}
17 ¢
O ool hl el e et

emply vector

o i b st

ag] s WT MNS1
191 p

U il i mmﬁ.wm&dm s il masaedinsehalut Enbodod et il on o dtimtonb a0 ity
57- : .
381 M8 R269S/$272G/R273L
191 9 |

0 L&wﬁy immﬁmmmﬁmmmﬁ% | it AR A B A B S ek

1800 M5 RiNaseb
w MG M8
906‘,’, J\ M7 MO
O B AN f\

FIG. 9




20/82

gL 9l (coaz) sy . Te10Z  (957E) li1L$003
(seL2) HoN Py

.,./
(9862) 125007 /

dg 9259 T (066%) | H wieg
FNNINIANHTA

pirdy

(6ZZL) 126007

gutoheuey. (£296) InAd

M%mw Iuse (9585) WoN
[81) 1,500
amw \mwwm > PNNIIA
975) JON
T ez zdr1 (L) 1y
4
(89z2) 19159 (€£¥T) WSy Ay [HAY
(coL?) HON HuisAweuey lieg iHuieg
zZdin dqg ¢s8l
(085 1) 1114V ¥0d PNNILA
(0/61) | Hweg |
mu.w.\mmﬂ m MO S R S SR xf/ s //4/ .
(0001) 1810 ~ ) \ / m / (z9) Inid |(6) 1Hweg
{9r6L) 1AV \ PNNIAL r/ﬁm@ [ON
(Gier) o WAd A IBAY PNNIRIA g g jHuied pNNIRIA

{(PoPy) 1USsy



21/82

Ll ©ld

S 0
V ﬂ vy L
& / N Loolw
gesyNd an S - |
%H < M ) --o%r
T0
POW PNNW LHI0V QN ) dd I
0
A" < ﬂ I
s S : +0004
ZZWN ENNIV FUS0V d oy |
0
12 = i ¥
o w/_ﬁ -Hoo_;
SNIN FNNIN LHIOV , d det :
LAY A4 '] LTl < HQ
8N A
Lyooy d -,Ev
gin
0
asoyswobic m -




22/82

freonbboobboobopeibbe BeemnfobBaooebeebfeld
<t DD0001D0II000

[A R Rt

ag Lt
oadaid ZdITA

I

£155666eeb68eB680660 —
BooBi1obBiooseiotiofiooh

P

%\\

§
Ry o 5, e S

. )

/@E 1epd

: Jd
osdaid mnml\_ \ |
\ / \\

(901) 1tedH \\ / ) INEE’ | |
(904) Idsiy f (g6) 158 2y] 05 \.
[ 86) 1783 o7y 00T |1
teorTTeER |'(ee) 103 TOETTOI |
(c0b) 1985 | [(zow dsyw (97 TE4H

{coL) Em.mﬁ (zo}) HedH

\ T TIEIN
T T PUIH
(IR
\ L) TIOGA
\ R AN L]
. ‘TS
IRl

2oBOYDIN01E00BDD0REDIED



23/82

EcoN{ (4702) Al (4720

URA3A4 | Ecl/3611(4839)
Aatll (4532 | S CL L"'—Sﬁg«l
Esp3i {4520) \ \ 8 gsgﬁua(i)gog)
Scal (4406) Xhol (4941)
Bsu36/ (4330) BssH! (4942)
Smal (4296) Nhel (4)
Xmal (4294) Cial (13
Esp3l (4275) \ Miul (18)
Accl (4227) hpdd
BstX| (4146) Pmil (564
Eco47llf (4048) BamH| (583)  ~——(C)
Ahdl (4019) L // Al (593)
Ncol (3775) N Sk 2 ~ - Kpnl(593)
BsrGI (3670) el % MEMQEQJ
SWLEO9T) . N\ W M‘-ii"?z%%a'ﬁ
Hincll (3649) —- _ pYLHmMA \ e Murl (957)
Accl (3648) 7 o 4970 bp “‘“\"‘“\ Psti (1079)
Sall (3647) / o \ T~ Nofl (1118)
Xhal (3571) | \ > Xmal (1124)
zeta? SN Smat (1126)
Rl (3477) N BstB/ (1287)
Notl (3328) Rsrll (1448)
AN (3046) Neol (1529)
KanamycinR
Apall (2344) Aspl (1846)
Pvutl (1859)

| Nhel (2447) / Espl (1863)
Al (2344) [ | \\ \N’j fl” é;%’;?)

Puull 2219) | BsaBl (21(}6)
Narl (2211) Mam! (2106)

Marml (2130 Bgll {2125)
BsaBI (2130)

FIG.12(Continuous)



24/82

(snonutiuen)zi-ora @

&
Hued

[HAY

"

owmmm“moomommgmmmmwmmomommmuwmwmmmmmmmmamwmmmmmmumumwm
se1BBoBoobbioosenbobiosbeoeonalooiesoeooyobeebieooiet

dg ¢9
atd ZdIIA
R o A AV AR ENNAN Y LU /i{m/ = :
\

\ \ \ /@. Z3IES

/ sidzdit) | 2T TOq
‘ \ R
1S TRy — M | [ZE) TCE90S / w N / T TARg
1657 TS, \ [eeT e \ / AR/
{6GTTAIS CETTA tarr77007 | (7) AlBIN
(ZGTTesy (TF] TeTH ETY (7/1aag
(28) NEIN (TFT 070 TTT TP (3!.1@ P70
Gered | TSP ITH093 ~{OTJTITEIN
(7G) 105 IRVEZRELUS OL) I
(PCTTOES - (Z7)INESY
€57 INisd / GF)T5ET
CCTTUAR 0G) TIT88H

(LGTTHPIUS ——



25/82

Avrll Klenow
BamHI Kienow

Nhel (4493) Pmil (5053
BssHI (4461) - Baml | (5072)
Xhol (4-460) W%{j"% o ind il (6
BssHI (4428) | Miul (4507) LIPZ prepro
Xhot (4427) Esel (101)
Sacl (4360)
Ecil 3611 (4358) \ “—‘—(—JQVZ; 7,;’;
Aflll (4239
Ecoll (4221) EcoR | (239)
—LIP2
URA3d4 zgta’i
Aatll (4051) Mun! (476)
hpd
Eops (4039) - ///”— —— Pstl (598)
Bsu36! (3849) 51 5136/ (3849) / L Notl (637)
Smal (3815) * o Ximal (643)
> J T T Smal (645)
Xmal (3813)~_ ) \\ De
Esp3l (3794) —- \__N_ pvu {UdL2prepro 1 — BsiB/ (800
Accl (3746) —————3% 5075 bp Sk, Rsril (965)
BstX1 (3 GGJSJ-M;T// _. Neol (1048)
Ecod 71l (3567) Kanamyci
- g ycinR
é/_?dl_@llfi&l/ — Aspl (13@1
Neol (3294) -
Stul (3176 Espl 1382
Hindi (3168 — Psil (1435)
Accl (3167) Narl (1482)
Sall (3166} BsabBl (1625)
Xbal (3090) Maml (1625)
zetaZ ‘ - Bgllf (1644]
Rsrlt (2996) 1 Rsabl (1649)
Notl (2847) \ Marml (1649)
AN (2565) Nart (1730)
Apall (2463) Pvull (1738)
Nhel {1966) AN (1863)

F1G.12(Continuous)

(I



26/82

wrryasy (PeLelive (snonuTaued)ZT OLI  (ep/2) HON 7/
werzsT zerez
yujoAwreuey _%\\lflﬂl \ 0817/ TeqX MO 4
0681 TGR8 % [CEAZES \
PR NN (8297] IPUY /
Le1ez i dg 5929 (ZGgF) T170%3 H 2SEES
g SSEIED BC6r) J9ess  (OFGLTIRY d ¢
Bt L) 9007 YyavIddpnH1Ad L PPEVNA ﬂ YYIVIddPNHTIAS 3
3 N T HuisAweuey .
2dlT —% IS 62£S) 17V POAEE
(C0cH THoY AN & TBFYE IIOE 15 (ccq)
(TGTTTPE X = 13EFGT 98T eesll

7e}8z

765G/ TEI0

[CIZANEIS A1
/ﬁ%m T -g-eyde
v ssepisojoejeb-g-eydje \ pydy
Erig)ad
(JANEET \(ZO15) T Huwey
(OCST TG | TELTS) TIT PHIF
oidard zd O (e¥.L2) WON
L [IoBS
fAY
3 dq 8808
upsAureuey ... vgoidaidzipnH1Ad PPEYHEN
_ (go0y) 180y
IHAY (££2) HON “
pi 1S4 pLIES N —— Pyay
Vel —— 1896F) THWEd
{8/ .qué \ e oidaid 7411
10992990L10vO00L0 8/ i ﬂ "
(1) 180Y ——— T9805) 71988

YHOIDDIDVYVOLIDOVO



27/82

BsrGl (633)  Alwl (564) BstE(l (756)

Eag/ (498) BslYl (569) Ball (77
i
Apall (286) cal (560 Mam/ (868

alpha-D-galactosidase A BsaB! (868

Bsall (285 \
Xmnl (118 Mscl (970

|

i
DN RN
1 1

I N NN AN
I b I n

At T
e [

: Sall (676
‘ Accl (677
\ Hind! (678 gzgwfzzzo}
Aatll (683 |
y. AlwNI (1077}
[ ~Avrll (1270}
—Eclf 361] (1217)
\ p - = sad(1219)
1.4

Mhboll (100)
Earl (83)
PHMI (44).
Neol (38)
Pvull (9) \
m@\\
~—)

i ra

RN
I ¥

alpha-D-galactosidase A
1219 bp

viG.12(Continuous)



28/82

Nhel (4382)

Pmil (4942)
Bamk [ (4961)

el | ClaLtaas s prapre.
et gz || | ool 2012
70 —Sacll (5013
ol ]
Ecll 7T ¥ vl (1
Aflll (4128 — Kool (D)
EcoN/(4110) | - EcoR 1 {128)
\ ——LIP2
Aafii [39402 \ \ hpdd - MUQI’ EEGE!
Esp3l (3928) pee 7 Pstl (487)
Scal (3874 M”“*w T ot (526
Bsu36! (3738) \ \:_j““"”"“ oft (326)
Smal (3704) N Xmal (552)
Xmal (3702) N T Smal (534)
Esp3! (3683) -~ - pYLHUdL2pre ~— BstBl (689)
Accl (3635) ,wwwu_; 5017 bp _ e Rsrll (854)
BstX! (3554) — ;""’ WSAN Ncol (937)
ECO47![/ {3456) - $ 2/ \’5 anagﬂycgnR
Ahdl (34272 & o
Neol (3183) / Ty Aspl(125d]
BsrGI(3078) — Pvull (1267)
St (3065) 7 ORI Fspl (127
Hind! (3057) Pstl (1324)
Accl (3056) — Narl (1371)
Salf (3055) ~ BsaBl (1514)
Xbal (2979 — Mam! (1514)
zetal Baglll (1533}
O Rsril (2885) ‘ \HBsan (1538)
Notl (2736) \ \\ Marm (1538)
ARWNE(2454) Narl (1619)
Apall (2352) Pvull (1627)

Nhel (1855)
Avrli

Scall T4

FIG.12(Continuous)

AlwNI (1752)



29/82

LiP2 pre f
Hind Hi (61771 PJ’MXW?I 110

Bami 1 (6162)
Apall (278)
Pmil (6143)
BsiGl (525)

Miul (5597)
Clal (5592) Scall (572)
Nhel (5583)
Sacl (5450)

Sall (668)
" Hincll (670)

alpha-D-galactosidase A
Ecll 3611 (5448]
Aaltll (675)

Afifl (5329) /
URA3d4 BStEN (748
Aaflt (5141) / Ball (767
Esp3l (5129) hpdd /F’pui\ﬂ! (871)
Scal (50’15)\ v ! m@‘% ; Bstxl (1012)
Bsu36/ (4939) — > N PpuMi (1186)
Smal (4906) ~— "= % Ry Al (1202)
— i frs ™
Xmal (4903) s ; e LIP2
T
< pYLHUdPreA
fgssii); ((2(7332)) ///// // \ Galsidas \\ .
_ 6211 bp N
Ecod7ll (465‘7)// 7, 5 \ng;!mm
Ahdl (4628 / ‘\' ‘@j Murl (1566)
BsrGl (4279) syt psti (1688)
Styl (4266) ~ Notl (1727)
Hincll (4258) / \ Xmal (1735}
Saft (4256) \ Smal (1735)
Xbal (4180) i “BglBI (1890
zeta2 \ Rsril (2055)
Rsril (4088) / \ KanamycinR
Notl (3937) Aspl (2459)
Apal_l (3553% \ Pyull (2468)
ORI \ Fspl (2472)
. Psil (2525)
Nhel (3056) \ Nart (2572)
Pyull (2828) Balll (2734)

Nar {2820}

FIG.12{(Continuous)



30/82

1500 2500 3500 4500 5500 6500
700 \ ﬂ Oligomaltose
] 7 A ‘ A [\ {\ [\ j\ f\ FAN ' tn
1500 2500 3500 4500 5500 6500
. gasd 838 gt
440 Moy Yo} M9 WT
O” r ,l\\_ . A it . A fs 4
1500 2500 3500 4500 5500 6500
600- I alg3
h A ﬂ A Iy k L f\
1500 2500 3500 4500 5500 6500
1100! ﬁ Clone! alg}
| A ]l ALG6 overexpression
0 5 s l
1500 2500 3500 4500 5500 6500
| lone? al
13001 | ] Cn.encl al‘g3
| [ J ALGO overegpression
O A N \ .
1500 2500 3500 4500 5500 6500
10001 . Clone3 alg’
{ A ALGO overexpression
0 o .
1500 2500 3500 4500 5500 6500
T ‘W5 od lase
30001 Ry | M6 il RNase B
W7 Myt
0 i r\ P ,ﬁ A

FIG. 13




31/82

1500 _ 2500 _ 3500 4500 5500 6500
200 A \ h ﬁ Otligomaltose
Od } I\ }\ A A A I | A n P
1500 2500 3500 ‘ 4500 “ 5500 . 6500
! ' . i, AALGS
. T _7!“- ) 1L Cr
390,; ﬂ g T A )//-;’A e ii
0 Al 4 1% /4
1500 _ 500 3500 - 4506 } 5500 | 6500
501 , -JV.!, / II A | AALGS
I / | | a-1,2-mannosidase treated
OMJLU\..LHJu | U . .
1500 2500 , 3500 4500 . 5500 6500
: ; , e ; ; ; .
: : N AALGS
! i L )
390-- | f\ A v a-mannosidase (JB) treated
0- | A n
1500 ; 2500 ‘ 3500 4500 ‘ 5500 ; 6500
a0l e ' AALG3
bk bsimiessse s .L ... Glucosidase 11 treated
1500 ! 2500 ‘ 3500 4500 : 5500 6500
7@0:. J— ﬁ; - Ag“ gz' A ALG3-ALGG overexpt,
1500 - 2500 : 3500 4500 ‘ 5500 1 8500
I / V / { { & ALG3-ALGG averexpr,
1701 / A ' ( | & | \ o-1,2-mannosidase treated
D LA A ot ? i
1500 2500 ! 3500 | 4500 | 5500 . 6500
' oY A ALG3-ALGE overexp.
700~ ! H : i e TUN e b
{ }\ a-mannosidase (IB) treated
0 . i ! i A
1500 1 2500 | 3500 - 4500 ‘ 5500 ; 6500
! b A ALG3-ALGE overexpr.
47'1‘ (ilucosidase 11 treated
0 . N . e Bk i . -
1500 2500 3500 ‘_ 4500 ‘ 5500 6500
2900 i .i-.“MS MG MS{?: Rnase B




32/82

Gl 'Ol

waauemuaqmggaawaumuumuwmouuwHoowmuwmm
NERRRRERRRERE R AR AR AR RN
w£904@wBowHgmeww04wu&wwﬂowuwﬁuuwaowmﬂ
ummga@mwU%waeuo)maewomwgmogowaumwwamuwwumwwawuwm
SRR RN A RRRRR RN TR TR
U¢ﬂumwmmwgawweuooﬁueao@wemuwo%@woawwﬂmuwau@wwapuwm
womwoawaawouowmuumwwmmuamoa&gamuwge@U@mumowwugwuwm
NESRRRERE NERRERERRRRRE EERRRRRRRNRRRNEN
wumuomwpgwouuw@uoawwmﬁue@uﬁwgegopwﬁmwr rYOYODDDLDDOV

)wmuumuaumaummuwumwagmwamwmeuw@Lu@QU@uuwuwwwuomww
_ ERERERRERRRRRRARERE
e e ST w@uueduwwowumwwuumww

&ww%@mmaemwgumfm@umobw%uu Huwumwowa%muuwowow@@
RN R AR N EERRERERRRRRRREREY
B@Heommapmw%o@mmwumwuwwougwwu4oawuewuwmuuwu%ouw@

L WMU
fert e

owUEU¢uwﬁu@ueuomeuﬂmoQQUQUUJUBUUHUUﬂwmawumumou
EEREEREREEN RN R RN R RN AR RN
gw@yuauwmwﬁwﬁuumaumﬁwouuoauouLUJB NOLOTDDOYIVOD

HU%UQ@U w&@wLQUUUﬁGQd@EUanF DOLDLOYDDD00

v
NURRREERERY RN RNy
a%omumwunammnumwu mw@mwwwawm%uuwuwomwuuou

wwo@uuumu4w5¢maﬂuomugmau LIDLDDOEI00D09I9YIDDILOLOD
RN R R R R R R R R AR A R Mﬂw_mwﬂ__mﬁ
Buuawuocwmgaﬁmwmwoauumﬁu ILOLO00YI0DD0D00YID0Y

OLDD

TOVH

souenbsg

1O¥H

sousnbsg

sousnbsg
TOVH
sousnbag
TATOVH

sousnbsg



33/82

{n

splice site

P. pastoris atccagecagtgatgacy

5. cerevisiae atccageccecgtgattacy
gk ok ok ok ok kR ok ok ok KAk

3" splice site

P. pastoris ggtctgeagcaccat

cerevisiae tgtecgaagegeadgt

B T T *

FIG. 16




NI.

NI.

NI,

NT.

NI.

NI.

i
01 aagllgcaascagcaacaacaacaaccaglagacaattaly

34/82

aLacachagattctLbLuaiaagacachagcccacLLLcagutquﬁd

!!! EEREENE HliHHiHHHHHHHHHHi
inggLaqati ttotcataagacagetageccacttocacctegtaa

aqa;caawgacqqaaoaaqaaanqg&g<ﬂgrqtzqangqaqrq Latoo
NN RN R R NN RN R R R
agaqaaaaga(gqaaqaﬂgaaaaggagcagchcqangqaachaucc
racgteataggagageggeccatgotliccagagagaagaaacgaagacac
RN A R A RS E NN
tacgtaataggagageggeccatgoticoagagagaagaaacgaagacac

gt1oaaLLLg_ggﬁaadvcacutcgicqaCbngaalgtghac ttcaaga
RN N R R R R A N R SRR RN AR R R R RN
gttgaatttctggaaaaccacgtcgtcgacctggaatctgcwatt@aaga

a%cagccaanCQag?aaaaauLanaagaaa!acangataLcatLqiti
R R R N AR R R R R RN N RN

1 atcagcaaaagccactaacaagttgaaagaaatacaagatatcatLgttL

aaqutggdagch agutggtarggtchagdtquga LtdacagLL
RN R R R AR R R R R R RN AR R R R
Cdaqgttg5aaqrctkaquqgiawcgfgicagaiLngaLLLaagdgLL

PﬁgqnﬁqirqaLL_,guuaam{(ttctuai{gqgaﬂugcalq Lctgatoel
R R A RS A RS AR R R RN R
ccggaagtcgattttcccaaatcttctgatttggadg<uniqtaiqdict

. uLcac:Lr(&Lngaaaicqqdqa,dgaaic acatcocactecgecagatott

AEERRENEERER RN HEHEHHHEH, S EREER RN

({cawntivtieqdadirQngaaaqcat acatccactcgcaqatctt

L;ac “gaggatchyggacgaagatgacglc
HE:HEHIHHHHH!HiHH

tgactgagqatctggacgaagargacgi{

¢
| PEppreiv et el

gotgaata {qabgd(gadﬂﬂd
Prbbrnd
q<Lq1;"aLga¢gacgaagaa

gdqqatgddqquLdLLnﬂggawaatqaaaquLLuadgq”uﬁdaad@da
AR R R R R AR R AR R AR AR AR R R AR RN R

gaggacgaagagttacccaggaaaatgaaagtcttaaaugacaadaabaa

- gagcacaltctatcaaycaggagaagt tgﬂa\gan(\iardLFLC" titgt

i!IIHEH!HH?HEEHIHHHH RN RN NN

gagcacatctatcaageaggagaaglit gaa gdabLﬂQL&LCtCCtttgt

CdtQLgdL itcaqd@gfdua qaaqnadaq (aaftctga(araltta
SN R RN R R R R R R R R IHI
,atcCQdLLL*Lcaqagqbaqalqanuaaaachaartc'(dcdunk\

aangttgcaacagcaacaacaacaaccagtagacaatiatglttetactco
!HHHHHHHHH%HHHEHHHHH‘H i HHH

i
o

FIG.17A

| !
ttotaclhaoo

250
250
300

300

400

400

500



NT.

NL.

NT.

NI.

NYT.

NT.

53

NT.

NI.

NI.

g

M.

NI .

NT.

651
651
701

701

[
farrt

151

35/82

ttt qaqtcitcaqqagqaitcaqrtgaﬁtttattaacccaggtaacttaa
SR EEEEREEEE R liilillléiitésl%!éiiiiéilliiEilii

tttgaghuhtacqguggdLb ragbtgatitbtatiaacccaggtaacttaa
aaaltagagroocgatygag cd(iib_ gi{qaqllﬁ“aatap Ltacaaata
RN N N R AR RN
aaatagagtccgatgagaacttcttgttgagt caaatactttacaaata
aaacacgaaaatgacaccgactacalbtactacagetceatcaggticcat
AERRREE R R R AR R R R AR R R R R R RN R
saacacgaaaatgacaccgactacattactacagetcecatcaggttecat

CaatqatttttttaaibcLbaigata tagcegagtcgaateggttgeate
EERRE R R N N R A R AR R R
caatgatittttitaatitcttatgac aLtagagdgtPgaaﬁhggftQVaLc

atccagcagtgatgacygattcatcittacacatlacageagygctccato
PLEELT
B0 Q0 AU e o = oo o o o e v T T

1 cagtlcagtiygeacatatcagttgacatgeatagegatcaggtgatioo

vattgttaactggbatgecaagtecaaccgttiteggegtacctactacto .

tactttaactoltgaattgagatgaaacaategeccttgtlicgagacgoy

tagttaatittaagatgaatcaatiiltycaacasaagaacaaacgaaaaaga
taacagcaaagttmagtttcgtgqt(\gaaggacaathtdgogutartqg
AR ERERRE AR R REEE.
“”"‘“A“““““””“““ﬁ**”“”_“*W“”"JagCECC*ELiafmgbtfargg
atttgatttaaatgaclitgbattcotl cgagqaatag 1237
SERRER RN ERE RS R 1 slli Pl
attibgattiaaabgactttgtattctice ggaatag @15

FIG.17B

760

700



36/82

P.pastoris 1 APFTANAFDLNDEVEEQL
18

PR BT IS B U I
S.cerevisiae 1 BAQSCGLNSFELNDFEFITS
18

FIG. 18



37/82

] jouemiew +

bq jouBylau-

“E Hdin +

| S R S

A<\

0
000002
00000Y
000009
000608
0000004
000007}
000007}
000009}
0000081
0000007

jone} UoISsaIdxe anlelel



relative expression level

38/82

80000000

70000000

60000000

50000000

40000000

30000000
20000000 -

sample 6+

1 Kar?
m  HACT

sample G- sample 8+

FIG. 20

Sampled-




39/82

CCLe) ibg
(09g7) 105

(CFEL)IOSY

HupoAweuey

(9ZSL) 09N
Y ANEISE]

(7G6) UM
Le1az
Zdim

(065 TUGH
{065 1AV
(08G)  HWEY

(79¢) Itid

12 "Old

YXO0j

Tiv6e) 11807

72382

\ 160GeT TBGX
(FFoE) 1TES

gFoL) IPUIH

(0gge) ieg ATAINELIN

HUSALBUEY

9502 T558

[0oge) eay

d¥0]

(7G951 160100

S_N\zmu Jutix

e

(691F) INOOS
/m,ﬂmm;

 \ TFFEFTIIEY
\ ‘977 1895
/, (55CF/ T9ETSd
| (0eZF IR

\ (5Z9FS NII7003

FGor) P4V

(zoet) i1AY

T2 TN
LB18Z
dq 0ego g
zal SN YWHA
TGP AV :
Fz2G) 89S
GNNINEA (7425 9ENsY
(CIHANED 12865 [[I/#00d
@Jll\m TE0Y NN X0
[CZ2TTHTSE (19/CFEn
[P \ / 189/ST TN
(LT THWEY pedy
Sm,@xsu
HIAY
Hued
Wxd JSNISILNY dg 8G¢1
% Hod aNNINLA
\VV/ RS . / e e N
J@:E%m

SNNINIA {
dd ISNIS



40/82

Oligomaltose

RNaseB

Aochi

MNNG cl. 23

Z4

i

25

U6

U8




41/82

SVHNIA ¢C ‘Ol
HUIDALIBUBY

/

7eIsz
(ge/2) VON

[0

13aH %
uBi SR YWHAd dg $769 |~ X0}

[ZFEITIAY N yNNWIAXVUHAD

HupAweUuRy

(9zs) IoN

eloz
VEIRZT zdi
29X rrrreg PrO
mousiy |gisg HAY
MOUSY (Hwed
seyowosd dvo 16622/ T8aX Bﬁ%%ﬁ OV
110 meQ K/ mm.NmNu |gisd E,Oﬁmwmv‘w WHOZ mmmwmw HJON /

T bmonEa eL4al

Joleufuiiel L DAD

NONJT20H dg zzov
5 -
0=z UeNAWZdVOd THAREEP qzaHueNANzZdyed [ 034
isrouiord JINT
Jzyouwicsd Bl d3L % _ jojeuiulia) LJAD
< 1aaHspu Al X\
e =t 57 TGS
JojRUILIB] LXOV '
jerowold 4vo Lo Lgnd

{ Iy ) \
PLITEAX (LBL) IHAY



42/82

QOligomaltose

482A hﬂhf\f\a;\nnhn

5400 ,
700! RNaseB |

1 Dochi
4704

1 MFManHDEL cl.9
280+
n, P ..h_

OW . T S

11

430:; jﬂ

600 ¢ 10

500

a1

00+

450 +




43/82

§¢°oI4

Wdd SSNISILNY

/v dq /2GL
BIMOMEA HOd TIAHUEN

R A A G R NN SN o

/

TagHUBRH \
M d ISNIS

(0cGL) IV

d40d

(LT i7¥004
.mawm%m.m.mﬁ LYOY
_ (8202)TYUAS 13827/ 780% / GgGes i %
(crgl) HEN CElAd, moz\ \ \._&OEE Bi43L
(EB/ LT TWOX \ \ TIETE) 557
(67717 TvEsg / sejowoid 2wz

PG/ L) 1 PUlH

T3aHLSpW %@ \%5 TOON
T R (772 TBWR
e, \ .
5 BTz TS
CIRAYRELEE] ) 5772
OSTTT TS A da /108 . _
I ,ﬁmmmmﬁﬁmm«wg E
’: CECET IS
T 3 J1729ET Ag0TT
(L9471 mcm ndd % ‘ Q JOJEUIULIBE LOAD
957) \1mi..wmm N, <& F67ET TOTST
TR I fﬁl\ (TOEE) T
Rz / o pewd
(95E7 203 \ M_ (97977 TSN
esEr TS’/ ARl

‘_mMQan 4V9
T8L) THAY



44/82

(SnoNuUT1U0n)C7 HIA MO
(1082) HON yuisAweuey wusAweuey

(gzee) HoN
ZEe1sz

(LSLL) 1l PUIH
3gHue
(peoL) | Hueg

(LL0S) FON Lejez.
Zdi

(zzl) Wi puiH ge1sz (56G) Ay >
axd Zdi [08G) | Huweyd TYHOLA
0
@K:xsmmq% PYOU” e WO

(8£0Z) BON « (6v2P) HON
ZE}SZ

Iy PREVHN

Zdi ‘
| uepesdzIpnH1Ad > PPEVHN PLARES | ‘
(PISTTTHAY %\\\ . [GBERT NI
&
/ %
gERIRET Ny e 160687 T (7Y | 1T9sE THIEY
(2,2) . pypdy LAY [CTOGT oS
Z2iC) I Hwed
(rL79) | Hweg U003 810 Zdl1

aad 74



45/82

1400 h | Oligomaltose
O A A A A l\ .f\ ) ~ .
| K '
1200+ Mo 6 M RNaseB
L J\ M7 J\ MY
0 . A
| M5 M8 Aocht LIP2ManHDEL ¢l
420; A
G A nﬂ A n ;A 5 ka\ nl\ f\
- M8
mk Mo Aoch1 LIP2ManHDEL 5
(‘_)_‘ A ﬂ(ﬁ o) ﬂ A Al A AA
I T
250,' | [\MB Aocht LiP2ManHDEL cit0
Orl.ﬁ!\ I\f\k}\n - }l n nfm A N
M5 \ocht LIP2ManHDEL cl11
280 [\MB AOC an c
ol M Al b Ao
M8
470 Aoch
0 ~ }\ ah NN A M N oon




46/82

MSHUU?AFTPTPEDLGSPLTADSPGSPESGDKRKKDLTLP
LPAGALPPRKRAKTENEKEQRRMWJMRNRQAAHASREKKRRH
LEDLEKKCMH&SENNDLHHQVTESKKTNMHLMEQHYSLVAK
LQQLSSLVNMAKSSGALAGVDVPDMSDVSMAPKLEMPTAAPS
QPMGLASAPTLFNHDNETVVPDSPlVKTEEVDSTNFLLHTESSS
PPELAESTGSGMHWTLSCDETDYLVDRARHPAASAQDFH@KD
EPVDDELGLHGLSDDFTLFEDNKQPAQHDFEADLAHYESSVSN
LFGGLE :

FIG. 27A

MPVDSSHKTASPLPPRKRAKTEEEKEQRRVERILRNRRAA
HASREKKRRHVEFLENHVVDLESALQESAKATNKLKEIQDHV
SRLEALGGTVSDLDLTVPEVDFPKSSDLEPMSDLSTSSKSEKAS
TSTRRSLTEDLDEDDVAEYDDEEEDEELPRKMKVLNDKNKSTS
IKQEKLNELPMHﬁSDFSDVDEEKSTLTHLKLQQQQQQPVDNY
VSTPLSLPEDSVDFINPGNLKJESDENFLLSSNTLQLKHENDTD
XHTTAPSGSINDFFNSYDESESNRLHHPAAPFTANAFDLNDFVF
FQE

FIG. 278



8¢ 9i4

47/82

gt e
it R B g

L o7 —

4 8sEONd +U0oISSaldXSIan0 ZdI INOYLM TAA
uoissaldxalano zd INCUIM IAA -

4 asenNd+che:

chie .

4 9SEDNJ+SDTY-EBIE |

99 v-¢hie .

4 98B N+IM

e

lsppe|

— N R D - 00O




48/82

1500 2500 3500 4500 5500 6500
700 h [\ ﬂ
O i A {\ [\ f\ !\ f‘\ Fil N o . |
1500 2500 3500 4500 5500 6500
440 Mﬁ[\ Tt o WT
I s Boe h —n |
1500 2500 3500 . 4?00 5500 6500
600 | l\’f Air 3 AALG3
0 h A f\ Ans n L
1500 2500 3500 4500 5500 . 6500
I ’ o k ' ‘ ‘ ‘ |
1100 ¥ l( A ALG3 clonel
0 I\ ALG6 overexpyression
1500 2500 3500 4500 5500 6500
r | | A ALGS clonel %
800 E ALGSE vverexpsession |
j\ \ Glucila T, overerpression
Ola A Ao :
1500 2500 3500 4500 5500 6500
; ' A ALGS clonel
240 1 I ALGH overexpiession
1 [\ \ Glucila T.b. overexprassion
O Bt B i
1500 2500 3500 4500 5500 6500
i v ALG T clone
700 ALGGf\ovcz‘e%présﬁgé1 .
T f\ Gluct o Yoi. overexpession
0 loen B A
1500 2500 3500 : 4500 5500 6500
1 Al C‘(A ALG3 clonel
_0O0 OVOICKDECERN
3200 A Glucl o Y. overexpression
0l L -
1?60 2500 3500 4500 5500 6500
! ' ' ' ' ' |
3000 L TRl e " RNase B
4 My :

FIG. 29



49/82

1500 | 2500 i 3500 4500 5500 6500

1000 | 3 P g alg3ALGO

1500 2500 3500 4500 5500 6500

21006 +

1400/ alg3ALGE
00l - Y| Gl HDEL

1500 2500 3500 4500 5500 6500

alg3

P

(}}A_ﬁ PRI SR s N L AJ\AR 2

1500 2500 3500 4500 5500 6500

alg3
Y1 oGl HDEL

ol

FIG. 30



1500 2500

50/82

5500 6500

1500+
1000

500:

alg3ALG6

1500 2500

3500 4500

5500 6500

42007}
2800+

14001

alg3ALGE
Th. a-GlsiHDEL |

1500 2500

5500 6500

4504
300}
150!

algd

1500 2600

3500 4500

5500 6500

-F

6300+
4200+

21004

alg3
Th. a-GlsltHDEL




51/82

2500 3500 4500 5500 6500
Oligomaltose |
2500 3500 4500 5500 6500
ii. :ir ii‘ A alg“%AIJGE)
m
I\ . P L by,
2500 3500 4500 5500 6500
mutanase 10000ng/ul
] N
2500 3500 4500 5500 6500
mutanase 2000ng/ },LT
ﬁ; i A
2500 3500 , 45@0 5500 ; 6500
mutanase  400ng/pl
N .
2500 3500 4500 5500 6500
' mutanase 80ng/ul
A . l ot
2500 3500 4500 5500 6500
RNaseb

L |

FIG. 32



52/82

1500 2500 3500 4500 5500 6500
! Oligomaltose
900+ [\ )\
O L f\ !\\ J\ !\\ i FaN £,
1500 2500 3500 4500 5500 6500
] | | | o
1100} S H A ALG3 1
ol J\ \ ALG6 overexpression |
1500 2500 3500 4500 5500 6500
- i 1 ! - - : l
T Y. Glucosidase II alpha !
8071 ' . |
| \ \ HpAd beta |
() hsssa frpnatiidions fochdhiiAnd s J s et ' . _—
1500 2500 3500 4500 5500 650G
5ol Y.I Glucosidase 11 alpha 11
0 -‘ T S N N W J‘i-_m.xﬁ.x.u il mj\ ot ; I"'lpdrd pet% }
1500 2500 3500 4500 5500 6500
ol Y.l Glucosidase 11 alpha \
L . TEF bea |
(3 bt st ot Lokl S S oo A — " Aot
1500 2500 3500 4500 5500 6500
2 | : ; . : “ :’ : .
Y. Glucosidase I alpha \
410+ J} _—
| | TEF bela
O fit i i)
1500 2500 3500 4500 5500 6500
I i ; ; : : ;
i nee 1 e
4901 Rnase B ![
01 b |




53/82

1500 2500 3500 4500 5500 6500
‘!' , Oligomaltose |
900+ !\ A
oL [ T S
1500 2500 3500 4500 5500 5500
1 poo L L |
1100+ i I 5 AALG3
ol [\ \ ALG6 overexpression
1500 2500 3500 4500 5500 8500
| | | Y.L Glucosidase 1]
°01 J\ \ »\ Alpha +HDEL and beta hpdd
O o -ﬂ\hh i ﬁmﬁﬁw A. Al PR R SO, ] B PN L TS ) Py ﬁ«-ﬂ“rj\ - J\ i - Sdlan e . s
1500 2500 3500 4500 5500 5500
45 Y.l Glucosidase {1
o
| Alpha +FIDEL and beta hpdd
( MMMWEMMMW St Yk 5 mmm‘.m_.ﬁ sateend S " } s c&. ,}“ —
_1500 2500 3500 4500 5500 8500
136‘- )\ Y.L Glucosidase I
: . Alnha HDEL and beta TEF
0O "y ﬁﬂﬂ.ﬁ» R A nﬁ)lnﬁu\ Hisaeibunta ]\ » r\J\ Pl 1\ vt Qh . E] 1
1500 2500 3500 4500 5500 6500
‘ | p | Y. Glucosidase 11
1101 - ‘ .
l \ J Alpha +HDEL and beta TEF
O Ty AT J\fuf\ﬂ A f\mﬁ\ WP, WY J ama i, b ﬂ.. )n\ " . -
1500 2500 3500 4500 5500 6550
: ; ' ‘ | : ]
490 | r Rnase B



54/82

LA 1°
. .. 06+
1 o5BUY i
” “ “ : ; : " A, - 1
0059 005S 00GY 0058 005Z 0054
< 1>y T v 1Y dq -0
e19q AHL
toog
eydye 17 esepisoonyn 74 i
0059 M 0055 00SY 005 | 0057 005 |
Y] % < v Y Wﬂ,. o 0
Bleq AdHL +
| 1 08¢
vgdye 11 esepisoonin) 7.4 i
0059 , 0033 00Gh 0058 0052 00G1
Vo M Y (_ Y ¢ 0
DTV ..m.w £ 1009
0059 | 00SS 00GY | 0058 | 0052 0051
7 (¥ < /u_h /\ 0
aso1[ewoSo -ﬁoom
0059 005G 005% 00S¢ | 0052 | 0051



55/82

gtaaagcacgagaacticaagaccigliclcagictggeticlglaagegaaace gapcelicgeegacgacgeegelg
cceagggeteticttggpecletecctacgagetggacteitcticlalecaglicaaggacg geeagetgeacggeace
atcctgaagtetgtgtetecccancgagaagglgangetgeecetggt golplctilcetggagictggegeogetegagt
getpgtggacgaggagansgepaatgaacggc gacafccagetgegacacgaclctaaggeeeganaggagegata
caacgapggeegagaaglggplpclggtegpeggeeipga getgictaggaccgecaccolgegacCogagaccga
gtelggeltcaccegagtgetgtacggeecegacaacea gltcgaggccgtpatcegacacgececcticielgecgac
Hcaagegagalggeca gacccaogtgcé getgaacaacaagggetaccigancatggageacliggegacecaagy
tggaggtepagpocgagrol gagcageagacceaggaggacgagictaceigglgpgac gagletticgpegeen
acaccgacaccaagececgaggeccegaglelgtggueclggacateace tteceeggetacaageacgigilegge
atccecgageacgeegacteocigictetgaaggagaccegaggeggegaggocaaccacga geagccctaccga
atgtacaacgeegacgiglicgagpta cgagetglecleleecatgaceetgiacggc gecatccccticatgeaggoecca
cepanaggactctaccglggpeglatictggetgaacgoegoo gagacclgggtggacalcgtgaagtctaceteitet
cccaacceeolggecetggpeglgggagecaccacegacaccoaglelea clggtictetgagtctggeeagetggac
gtttegigttectgggeeccaceecccaggagatilctaa gacctacggegagelgaccggctacacccagelgecee
agcaclic gccaf;tgcctaecaccagtgiegatggazlctacatcacc gacgaggacglgaaggaggteeaccgaaact
tegacaagtaccagalcecclacpacglgalct ppclggacategaglacacegacgaccgaaaglaciicacelggy
accceclglelttecce gaccecateictatggaggageagelggacgagiclgagegaaa getggleglgatcaicga
cececacatcanganccaggacaaglacictalegtgeaggagalpaa gtclaaggacciggecaccaagaacadgy
acggegagatltacgacggetgslptiggece gpotetieteactggaicgacacciicaacecegetgecalcaagly
gtgpgtplelclgitcaagticgacaaglicaagg geacceigletancgtglicalelggaacpacalgaacgagecele
tptglicaacggececgagaccacealgeeeaaggacaace tgeaccacggeaactgggageaccgagacalecac
aacglgeacggcatcaccelggtgaacgeeacctacgacgeoctygelggageganagaaggpega galecgacgac
cetteatectgaccegateltactacgecgglgeocagegaatgictgecalglggaccpgogacaaccay gecacetg
ggageacctggeegectclalececaiggigolgaacaacggi alcgecggeticecelicgeepgtgocgaclppe
cggcticticcagaacceoictaaggagCigeigacee gatggtatcagpecggeateiggtaleclitciicegageoca
cgoccacalegacaceegacgacgagagecclacclgalegetpageeecace gatclatlcatetetcaggecaleeg
actgegataccagetgetigecegeetggiacacc geetlecacgagpcecletglgaacggealgeee atc glgcgace
ceaglactacgeeeaccectggactageCey peticgecategacgaccagelgtacetgggetetacce gocctget

pgccaageecgtggiglctgagga ggecaccaccgeegacaictacctggetgacgacgagaaglactacga

FIG.36A
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ctacitcgactacacegtglaccaggpcgetggeaagegacacacegigeoegeteceatggagacegtgeceety

clgatgeagpgepgecacgigatceccegaaaggaccgacecegacgalettcligeectgatgegatlgy gaccect

acacccigglpglggtgctegacaagaacggeoaggocgacggeicietglacytppacgacggegagaccticga
ctacgagcegaggegectacatccategacgaticegattccaggagictgeectggtetecgaggac gtoggcacca
agggecccaagaccgeegagtaccleaagaceatggecaacgtgegagiggage gaglggtgegtoptpgaccecce
ccaaggagtggoaggpcaagaccietgtgaceglgategaggacgpegeetetgeegecictace geclecalgea
gtaccacletcageccgacggeaaggeegectacgecgiggtgaagaaccecaacgtgy geaicggeaagaccetg

gegaategagitctaatagectag

FIG.36B



57/82

a.gcgctggcgacgcctcttctcgaccccgaggcgtgggccccgagttcgccaa.gttctacaaggacaccaccacc
ttcacctgtatctctcaccccgccatccagattcccttctctgccgtgaacgacgacmctgtgactgtcccgacggct

ctgacgagcccggca.cctctgcctg,tgccutctgtctcgaaactctgccotgacccccggtgagcgaaccggmot
gacgacctggagctgacctctgccetgacoggcitctactgtaagaacaagggccacaagcccggctacgtgccc
ttccagcgagttaacgatggcatctgtgactacgagctgtgttgtgacggamggatgagtgggctcgaoocggcg

gaa.ccaagtgtgaggacaagtgtaaggagatcggcaaggagtggcgaaagaaggagg,agaagc gacagaagt
ctatgaccgccgotct:gaagaagaagaaggacctgctgg&cgaggccggacga.cagcagaaggaggtcgagga
caacatcaagcgactggaggtggagatccaggcocaggagctgaaggtcaacgacctgcaggccgagctggag
gaggtgga.gcagc:aggaggcotc‘caaggtcgtcaa.gggcaagaccgccggcaaggtgaacgtgctggctggcc
tc.gccaagtc:’{cgagtgga.ggagctgcgaaacgccctgatggacgtgcgaaaggagcga.gatgacacccgagc

ccgagttaaggaacicgaagagatcctgtctaagttcaaggtggagtacaaccccaac:ttcaa.cga.cgag,ggcgtg
aagcg;a.gccgtgcga‘tcttgggaggactacgccgccaagggcacccigga.gggcgccgtgaacaasgcoc:ag

gacc gagacctggacgagatcgeeaageecgacgac gagaaggccggcatca.actgggagcagtg ggaganc
gaggaggacyg getgtgaggctggecty gtgtaocagatggccgcctaccitgccccoctctctggtg gagttcatcg
agggcaﬂggtgctg.,ttcg’tgcgaggcct,gctggaggaca&cggca&c’tgcccaaggccgccgagacctctacc
tctgagtclaaggtogtolclgaggeccgagis geegtpaagicigee gagaaggagctgggoegacaageagad
geagetgaa ggaccacaaggtctgacctggagaccgacta.cggcgt.gggctctatctmcga.gccctgaagggc ot
gtgtatotc‘taaggactctg;gcgagtacacctacgagca.ctgttttctggaccagaccaagca.ga.tccccaa gaagey
gcggaggctctacccgaatgggcaagtacaccggcatcggctctgtgtc?gtggacgtgctgaacga GECCgee

gagamg‘&gcc‘tgaggaLcgagtgac:cctgca.gtacgccaacggccagggci:guggaacggacccgoccga{c
taccaccgtgatectgacetglggoegaggagede pccateclgaagglgeecgaggacgd gaagtglgtgtacte
tatgcacg’tgacctctcccgccg,tg,l,gi_cccggcggtgacgagggcgccaccgcccccaacagaa.aggacgagc

tptaatagecta

FIG. 37
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gagctcagcgctacc:aagcgaggctctcccaa.ccccacccgagccgccgctgtgaaggcc gecttecagace
tcttggaacgcctacc;accacttcgccttcccccacga.cgacctgcaccccgtgtctaactc gitcgacgacgag
cgaaacggctggggctcttctgccatcﬁgacggcctggacaccg{:catcctgatgggcgacgccgacatcgtga
acaccatcctgcagtacgtgccccagatcaacttcaccaccaocgccgtggccaaccagggcatctctgtgttcg
agaccaacatccgatacctgggcggcctgctgtctgcetacgacctgctgcgaggccccttctcttctctggooa

cecaaccagacectggtgaactetetgetgegacaggeecagaceetggeeaac ggecigaaggtggctittace

gtggecpagateggetetetggtgetggagiyg gaccegactgictgacctgaceggeaacccecaglacgece
agc1.ggcccagaagggcgagtctztacctgctgaaccccaagggctctccc gaggoctggeceggactgateg
geaccttegtgictacetetaacg gcaccticcaggactcticeggetetiggietggectgatg gactctttctacy
agtacctgatcaagatgtacciglacgaceee gtggecttcgeecactacaaggacegatgggtgetggecgee
gactctaccategeccacctggecteteaccectctacecgaaa ggacctgaccttcetglecteitacaacgged
agicta ccteteccaactetggacacciggeticeticgecggty geaacttcateetg ggc gecatcetgetgaa
cgagcagaagtacatcgacticggeatcaagetg gectettectacticgecacctacaaccagacegecictgg
catcggeeccgagegeticgectggetggacteigipacegge gctgpeggcteteeccectcticteagieigg
ctictactetictgecggctictgggtgaccgeececetactacateetgegacee gagaccctggaglctetgtact
acgcctaccgagtgaccggegactetaagt ggcaggacciggectggeagd geetctetgecategaggacge
ctgtegageeggetetgeetacictictatcaacgac gtpacccaggecaacggtggeggagectetgacgaca
tggagtetttctggticgeega ggccctgaagtacgectacetgateticgeegag gaatctgac(Gtgcagglgc
aggccaacggeggceaacaagiicgtgticaacace gaggcccaccecticictateegatetictictegacgag

gcggccacctgg,cccatgacgagotgtaatagcctaggtacc

FIG. 42
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cggcggaatgcgtccgaaecagctccagca.gcgttttttccgggccattgagccgactgcgaocccgccaacgtgtct
tggccca.{:gcactcatgtcatgttggtgttgggaggccactttttaagtagcacaaggcaectagctcgcagca.aggtgt
ccgaaccaaagaagcggctgcagtggtgcaaacggggcggaaacggcgggaaaaagccacggg ggacacgaatt
gaggcacgccctcgaatttgagacgagtca.cggccccattcgcccgcgcaatggctcgccaacgccc gotetiitgea
ccacatcaggttacccc:aagccaaacctf;tgtgt‘taaaaagcttaacatattataccgaacgtaggtttgggcgggcttgc
teegtetgtecaaggcaacatitalalang ggtetgeategee ggctcaa.‘;tgaatcttttt‘[cttcttctcttctctatattcatt

ctigaattaaacacacatcaaca

FIG. 43
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ctlatctgggecagtpaaptatatgitatgglaatagitacgagitagltgaactiatagatagac fggactatacggctate
ggtecasatiagaaagaacgicaatggelelclggpe ggaaticpialaaclicgtatageaggagitatccgaagegat
aattaccetgtiatccctagettalegatacgegtgeatgetgagglglcleacaaglgeeglyca gleecgececeactt
poticlolttglptglagtptacglacattatcgagacegligiiceegeecaccle patceggeatgclgagglgicicaca
agtgecplgcagloccgececeactigetielettigiptplagiglacglacallalegagace gitgilccegeeeacete
gatceggeatgetgaggtglcieacaagigeegtacagtcecgeececactigelic tetttptptgtagtlgtacgiacal
atcgagacogtigticecegeecacciegalee ggeatgetgagglglelcacaagtgeogtgeaglee cgeecceact
gotictetttgtptgtagtgtacglacattatcgagaceglt gilccegeecacetegateeggeatgeaclgalecacggge
agasgtgcgtatatatacaagage glitgccagecacagallitcactecacacaccacalcacacalacaaccacacac
alccacgigggaaccegaaactaaggalecatgaa gelttecaccateetettcacageetgegetacect ggcoegetac
caagegaggelelcecaaccocaccegageegeegelglgaag gecgectitccagaccictiggaacgectaccace
actlcgecticeeccacgac gacctgcaccecgtgtctaacteglicgacgacgagrgaaac ggctgpooctcticige
catcgacggectggacaccgecalcotgatggge gacgeegacategtgaacaccatceigeagtac glgceccaga
tcaacticaccaccace geegtpgecaaccagggeatetetgt glicgagaccaacatcegatacctgggeggectget
gictgectacgacetgetgegag geeecttetetictetggecaccaaccagacecty gtgaactetetgelgegacagy
cccagaccetggecaacggectgaaggly getitlaccaceccclelggeglgeccgaccecacegl gltetleaacee
caccglpegacgatelggepecteticlaacaac gtupecgagaleggetelelggtapetggagtggac cegactglet
gacclgaccggeaacceccagtacgeecagelgpoccagaapp ity plettacctgelgaaccecaagggoeteiee
cgaggeclggeccggacigateggeacclic gigtetaceictancgpoaccticecaggacteticeggetelt gplety
gectgatggacietitclacgaglaccigatlcan galgtacciglacgacceegtggeceticgeccactacaaggaccga
tepgteclggecgecgaclctaceate gcccaactggcctc{cacccctcmccogaaaggactzgaccttcci glcete
ttacaacggeeagictaccicteccaacictggacacelggeticeticgeeggtpgead clicatectgggeggeatect
gelgaacgageagaagtacategacticgges tcaggetggecicticetacticgecacctacaaccagac cgeclet
ggeatcggececga gggcttcgcctgggtggactct.gtgaccggcgctggcggcteLcccccctcttc&ca pletgoct
tetactetictgeeggetictggglgacegeeecelactacalecigegaccega gacectggagietetgtactacgeet
accgagigaceggcgaciclaaglggea gpacclggectgggaggecticictgecalegag, gacgeceiglegagee
ggctetgeclactelictalcaacgacgigacccaggecaacy, glggeppagectctgacgacatlggagtettictyplt
cgeegagpeectigaaglacgectaccigaleticgecpag paatcigacpigeagglgeagpecaacggoggeaaca
agtic gtgltcaacaccgaggeccaccectictetatecgalcticielepacgaggeggee acct ggccéai.gac gag
ctgtaatagectagggtgiotgt getatctaagetatitaleactetitaca actlctaccteaactaictactitantaaalgaa

tategllt

FIG.44A
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attctctatgattactgtatatgegticctctaagacanategaaticeatgigtaacactegetelggagagttagteateega

cagggtaactctaalcteccaacaccttattanctetge gmac:tgtaacic{tcttgccac gtogatettactcaalittcetget
calcatclgetgpattgttgtetalecgictgpetetaatacattattg titatigeceanacaactiicatigeacgtaaglgaatt
gitttataacagegticgecaattgetgegecalegleglecggetgtectacegttagggtagiglgicicacactaccgag
gltactagagtipgpanagegatacigecteggacacaccacctgglettacgactgeagagagaateggegtiacetect
cacagageccleagtgepggecgeeceggpatgggegaagaaciceageatgagatececgegelggaggateatecag
ceggeglteccggaaaacgattcegaageccaacctticatagaaggeggegptggaategaaatciogtgalgpeagpt
tggocgtegetiggicggicatitcgaaccecagagtecegetcagaagaactegicaagaaggegatagaaggegaty

cgetgegaateggpageggegatacegtaaageacgagguageggteageecattegecgecaageteticageaata
teacggglagecaacgetatgicetgatagegglecgecacacceagecggeeacagtegatgaalccagaaaagege

ccatttteccaccaigataticggeaagcaggeatcgecatggglcacgacgagatcetegeegtegggeatgegegeett

gagectgpegaacagiicggotggegegageccetgatgelcticglecagatcatectgategacaagaceggclicca
icegagtacgigetogetegatgegatgtitegotipgtgptegaalgpgeaggtapecggalcaageglatgeageege

cgeattgeatcagecatgatggatactitclcggeaggageaagglyagatgacaggagatectgeeccggeacticgee
caatagragecagteccticeegeticagigacaacgicgageacagetgegeaaggaacgeccglegiggecageca

cgatageegegetgectegioctgeapticaticagggeaccggacag glepgletigacaaaaagaacegygegeece
tpegctgacageeggracacggeggcatcagageagecgatigletgtiptpeccaglentageegaatagecicleca

cecaageggecggagaacelgegtgeaatecateliglicantcatgegaaacgateetcatcetgletetigatcagatet!
galccectgegecateagateeliggeggeaagadagecatecagitactitgeaggucticccaaccltaccagagpge
gececagelggeaaticeggticgetipetplocatannacegeccagtetagetategecalgtaageceacigeanget

accigetifctetitgegetigegttiteectiglecagata gcc.ca gtagelgacattcatcegggpicagcacegliicigeg
gactggetitelacgtgticegeticetitageagecctigegeectgagipetipepgcageglgangetagottatgeppt
gtgasataccgeacagatgegtaaggagaaaataccgealcaggegelettcegeticetegeteactgacicgetgeget
cggteglteggetgegpegagegglatcagetcacteanaggogglaatacggltatccacagaaleaggggataacge
aggasagaacalgtgageaanaggecageanaaggecagraaceplanaaagpecpegtigelggoglitiecalag
getecpecccectgacgageatcacaannatcgacgcteaagleagaggtgpepaaaccegacaggactalaaagata
ceaggegtticeccetpgaageteectegigegctlelealgiicegaccetpeegeltaceggataccigiecgeetitetee
cticgpgangegiggegetitcicatageleacgeiptaggtatcteaglicggtglaggloglicgeiccaagelggpolgt
gtgeacgaacecccegiicagecegacegetgegecttateegglaactalegictigagiccaacceggtaagacacga
cltatcpecactggeageagoecactgglaacaggatlageagagegagptatgtagpegpigelacagagiictigaagt

gplggeclaactacggetacactagaagpacagtattiggtatctgepeletgelgaage

FIG.44B
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cagttaccticgpaaaaagagtigpta gctcttgalccg geaaacaaaccaccgeigptageggegglittt
tuttigeaageagcagaliacgegeagaaaaaaaggatctcaagaagatectiigatelttictiactgaacg
gigatceccaceggaatigeggecgetglegggaaccgegticaggtpggaacag gacacctceettgeac
itcttggtatatca gtataggctgatgtaltcatagtgggg ttittcataataaatiiaclaacggeaggeaacalt
cacteggettanacgeaaaacggacegtetigatatctictgacgeatigaccacegagasatagigtiagi
accgggtgagttattgtictictacacaggegacgeecategiclagagligatgtactaacicag attfcact
acctaccetatcectggtacgeacnaageacttigelagatagaglegacaaaggoegggeecceeciega
gattaccetgttatcectacataacticgtatageatacattatacgaagtiaticigaaticegagaaacacaa
caacatgceeccaltggacagaccatgeggatacacagpitglgcagtaceatacatactcgatcagacagg
tegletgaccateatacaagetgaacagegetccatactt geacgclctetatatacacagtlaaattacatat
ccatagicltaaccictaacagtinatcitctggtaagectcecagecagecetictgglate geltggeciecte
aataggatctegutictggecgtacagacclcggregacaatiatgatatecgtice gptagacatgacate
cicaacagitcggtacigeigtecgagagc gtctcccttgtogtca&ga.cc:caccccggg ggicagaataa
gecagteclcagagtegeccttaggic potictgggeaalgaagecaaccacaaaciegggoicggaleg
ggcaageteaalggletgetiggagtactegecaglggecagagageectigeaagacageicggecag
catgageagacciciggeeageliclegtigggagaggopactaggaacicetiglaciggga glictegla
glcagagacgtcetecticticigticagagaca gittcctcggc,acca getogeaggeeageaatgatiee
ggticcppptacacegtgggcgtigglgatateggaccacieggegatiogpl gacaccggtactgglgel
tgacagtgligecaatatetgegaacttictglectegaacaggaagaaacegigetiangago aagllcett
gagppeeascacagigeoggeptagpipaagloptcaatgatgiepatatgggictl gatcatgcacacat
aagglecgacctlateggeaagetcaatgagoiccliggtpptpgiaacatccagagaageacacaggity
giliteltggetgecacgageltgageactogageggcaaagpeggactigtggacgttagetcga gette
glaggaggpcalttiggtpotgaagagpagactgaaataaatitagicigea gaacttiitatcggaac
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tageaggagttatccgaagepataatiacectgtiatecctagetialegata cggcggactgegiecgaaccageicea
geagegiftittceggpecatigagecgactgegaccecgecaacgtgiclig geccacgeacicatgleatgliggtett
gggagpceaciitttaagtageacaaggeacetagelegeagcaaggiglecgaaceaaagaage gecigcagigpl
gCanacgELgcLEaIacgpcpranaaagCCatgEgegeac gaattgaggcacgeectcgaalligagacgapt
cacggeececaticgeecgepgeaatgpetegecaacgeceggictitigeaccacatcag pitaccecaagecaaacclt
tglgttanaaagctiaacatatlataccgaacgtaggltiggpey geeligeteegtetgtecaaggeaacalttatataag
ggtetgeatc gecggcteaaligaatettttitctictictetictetataticatictigaatiaaacaca catcaacaggalcee
atgaagciticcaccatcctettcacageetgege taccctggocgctaccaagegaggelcicccaaccecacoegag
ccgecgetgtgaaggeegecttecagaccictiy gaacgectaccaccacticgecticececacgacgacetgeace
cegtgtctaactogticgacgacgagcgaaac gpctgggucicliclgecategacggeotggacaccgecatecigat
gggegacgeegacategtgaacaccateetgeagtac gigccecagatcaacticaceaccaccgeeglggecaace
agggcatctetgiglicgagaccaacatecgatacclgggeg gectgetptetgeetacgacctigetgegaggeccott
ctettetciggecaccaaccagacceiggigaacteletgeigegaca ggeccagaccotggecaacggectgaaggt
ggcttttaccaceecctetggegtgeec gacceccacegigiiettcaaccecacegigegacgatetggegecteitcta
acaacgtggeegagatcggeletetggtgetpggaglggacce gactgtetgacelgaccggcaacccccagiacgee
cagetggeccagaaggpegagletlaccigeigaaccecaag ggcteteecgaggectggecoggactgateggen
cetloglgletacetelaacggeacciiccaggaciciicegget ciiggtetgpectgatggaciettictacgaglaccly
atcaagatglacetptacgacceogtggecticgeecactacaaggaccgat gpptgctgpecgecgactctaccale
gcecacciggeclelcaccectetacecgaad ggacctgacclicetgtectellacaacggecagletacceteteecan
ctetggacacctggettceticgecy plggcanciicatectgggepgoatecigetgaacys geagaaglacatcgac
ticggeatcaagetggeotelicctactiicgecacctacaaccagace gectelggeateggeceegagggetiegect
gegglzgactelgigaceggegcty geppcteleceeecteticicagictggetictactetictgeeggetlctgggtoa
cegeccectactacatoctgegaccegagaceetg gagicletgtactacgectacegagigaceggegactetaagly
geapgacctggectgggaggectictefgecalegaggac gectglegapecggetetgectactettelaleaacgac
gtpacccaggecaacggtggegpagectictgac gacalggagtctitciggticgeegagpeoctgaaglacgectac
ctgalcttcgecgagpantctgacglgeagglgeaggecaacgglepgeaacaa glicgtgticaacaccgaggeeca
ccccttctcta.l,cc\g,atcti.cttcic pacgaggeggecacclggeccalgacgagetglantagectagggt pletgtppt
atctaagctatitatcactetitacaactictaccleaactatctactitaataaalgaalale gtilattctetatgaltaciglala
tgegliceletaagacaaategaaticcalglgtaacacicgetctpgagagliagle alecgacagggtaactctaatete
ceaacaccllattaactetgogtaactglancteticttgecacgtcgatettacteaattticetgeteatcal clgelygatig

{tgtetatcgleigpet
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ctaatacaltiattgtitaltgeccaaacaactttcattgecacglaagigaattgtiitataacage gttcgécaatt getgege
categtegtecggcetgtoctacegtiagggtagiglgtcticacactaccgagpttactagagtipggaaagegatactge
clcggacacaccacctggtettacgactgeagagagantcgg cpgtiacctecicacaaageccicagigeggecgoec

cgeeglygecgaagaactccageatgagaleccegegelggagpatcalecagecggogieccggaaaacgaltic

cgaageccaacctlicalagaanggeggepgligpaaleganatelegigatgpeaggliggpcpiegettgplepplea
tlicgaaccecagagicecgetcagaagaacicgicaagaag gegalagaagpegatgegetgegaatleggaageg
gegataccgtaaageacgaggaageggtcageccaticgeegecaagelelicageaatalcacgggtagecaacy

ctatgtectgatageggtecgecacacecagecggecacagtegatgaalccaganaageggecattitceaccatga
tattcgpcaageaggeatcgecatggpicacgacgagatectegecglegppeatgegepeetigageetggegaac
agtteggetggegegageecctigatgeteticglecagatcatectgategacaagaceggeticcatcegagiacgty
ctegetegatgegatgtticpetiggtggtegaatgggeagulageegpatcaageglalgeagecgeegeatigeate
agcecatgatgpatactticteggeapggageaaggigagatgacaggagatecigecceggeacticgeccaatagea

gccagtcecttecegettcagtgacaacgicgageacagetgegeaaggaacgecegtegtggecagecacgatag

cegegetgeeteglectgeagticaticagggeaccgpacagglicggictipacaaaaagaaccgggegoeccigey
ctgacageeggaacacggeggeatcagageageegatigtetgligtgeccagteatageegaalagecteiccaccee
angeggecpgagaaccigegtgeaatecalellglicaatcatgegaaacgatectealecigletettgaloagatelly
alecectgepecateagaicetiggeggeaagaaagecalecagtitactitgeagggeticecancctlaccagageg
cgeccecagetggeaaticeggticgetigetplecataanacegeecagiclagetalegecatglaageecactigeaa

gctaccigetitetetttgegetigegittfeectigtecagatageecagtagelgacaticatceggggtcageaccgtil
ctgegpacipgetticlacgiglicegeticetitageageeettgegeeetgaglgetigegpeagegtgaageiagell
atgeggtetgaaataccgeacagalgegtaaggagasnataccgeatcaggegetciteegeticelogeteactgact
cgetgegeteggtlegticggetgegpegagegglatcagetcaclcanagpepptaalacgglialccacagaateay
gggataacgcagpgaaagaacatglgagcaaanggecageaaoaggecaggaaccginanaagpecgegiigety

pegtitttcealaggeteegeeececigacgagealcacaaaaatcgacgetcangicagagplpgCpaaaccogac

aggactataaagataccaggegtitcecectggaageteecteglygegetetectglicegaceelgecgetlaceggat
acetgtcegoctticicecticgggaagegtggegellicteatageteacgetgtaggtateteaglitegglylaggtept
tepetecnagetggectgtpigeacgaacceeceglicagecegacegetgegectiateegglaactategletigag
tccaacceggtaagacacgacttatcgecaclggeageagecactigglaacaggallageagagegagglalgtagy
cg gté’utdca gaglictigaaglgplg g)(,ctdaua{,ggc tacactagaaggaca ;Dmt,u gotatcige g_?cu,t gelga

geaageageagaliacgegcaganas
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aaaggatctcaagaagatectitgalcttttettactgaacgglgatceccaceggaatigeggeegetglogg
gaaccgeglicaggtggaacaggacaccleectigeacticiiggtatatcagtataggetgatgiaticatag
tg gootitticatoataaatitactancggeaggcaacaticacleggettaancgcaaaacggaceglettga
tatcltetgacgeatigaceacegagaaatagigttagitaceggptpagitatipticticlacacaggegacg
cceategtetagagiigatptactaacteagatticactacctaceclateectgglacgoacaaageactiige
tagatagagtcgacaaaggegggececccctegagallaceetgitatcectacataacticgtatageatac
attatacgaagtiatictgaalicegeccagagagecatigacgtictitetaattiggaccgatagecgtatagt
ceagictatetalaagitcaactaacicgtaactattaccataacatatacticactgecccagataagglicega
tamaaagtictgeagactanatitatttcagictecteticaccaceaaaatgecctectacgaagetogagela
acgtccacaagtecgectitgeegelce ga.gtgctg:aa geleglgpeagecaagaaaaccaacctgigtgett
ctetggatgltaccaccaccaaggageteattgagetigecgataaggleggaccttalgtgtgeatgatcaa
gacccatatcgacatcatigacgacticacctacgeeggeacigigeteceecicaag gaacttgcicitaag
cacggiitclicctgticgaggacagaaagiicpeagatatiggeaacaciglicaageaccagtaceggtgle
accgaatcgecgaptgptecgalatcaccaacgeecacggiglacceggaaccygaalcatigelggeat
gegagctggipecgaggaaaciglelotgaacagaagaaggagpacgteictgactac gagaacteecag
acaaggagiicctagtecectetcccaacgagaagelg pecagagplotgetcatgetggeegagetglet
lgcaagppctetetggecactggegagtactecaageagaccatlgagetigeeegalecgacccega gltt
glppttggciicatigeccagaacegacctaagggcgacicigagpaciggcliaticigaceeceggy glg
goictigacgacaaggeagacgeteloggacageagtacegaactgtigaggalglcatgletaceggaac
gpatatcataatiglcggecgaggictglacgpecaguaccgagateclaligaggagpccangc gatace
agaaggctgoctgppagoctiaccagaagaltaacigttagagettagactalggatatgtaatitaactyglgl
atatagagageglgeaagtalpgagegaetgttcagetiglatgatggleagacgaccigtetgalegaglaly
tatggtacigeacaacetgigtatcegeatgglctglecaatgggeatgligtigtottteicggaaticglata
actlegla

FIG.45C
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caagggelapgcgaatgglacgaticegecaagigagaciggegategggagangpottppipaicatgggogala
paatttgtacaagigeaananccaciacgagtageggalltgataccacaaglageagagatatacagcaatgglpgy
aglgcaagtalcggaatgtactgtaccteetgtacteptacteglacgpeactcglagaaacggpgraatlacgggopa
gaagegatcgeeegictglicaategecacaagiecgagtaatgetegagtategaagiotiglaccicecigtcaalea

tggeaccactggictigacitgtetaticatactggacaagegccagagttagetagegaatitegeeeteg gacatcac

atcaggtaccagegggaggitacggccaaggtpataccggaalaaceeiggotipgagatggloggiccaligtacty
aagtglceglgiogtitecegicactgecccaaltggacatgtitpiittteegatetttcgggegeectetectigictectigl
clgicteciggactpttgetaceecattictiiggectecatiggticctieeccgietitcacgiogictatggiigeatggill
cecttatactiticeccacagicacatgitatggaggeoictagatggacatlpgigeaaggeccgeagggligaticgac
gettiteegegaaaaanacaagtccaaataceceegtitaticteceicggeteteg glatltcacatgaaaactataacct
agactacacgggeaacctiaaceccagagtatactiatataccaaagggatggglccicaaaaalcacacaageaacy
gatccatgaagctitccaccatectcticacageetgegelacectggecgetaccaagegaggele tcccaaceeca
cecegageegecgelgtgaaggeegecticcagaceictiggaacgectaceaccacticgecticeeccacgacgac
ctgeacceegtpletaactegticgacgacgagepanacggatgppaciciictgecalegac ggeelggacaccgc
calectgatgggegacgeegacatcglgaacaccalectgeaglacgigeccca galcaacttcaccaccaccgeeg
tggccaaccagggeatctetgigticgagaccaacalee gatacclgggepgeclgelgtetgectacgacetgetge
gaggceccttotetictetggecaccaaccagaceciggipaactelelgetgegacaggecea gacectggeeaac
ggcctg_a_aggtggctu:taccaccccctctggcgt:gcccgaccccu.c:cgtg{tcticaacccuaccgtgcgaegam
ggcgecletictaacaacgipgeega gatcggctetetgglpclppagtpgaccegactgictgaccigaceggean
cecccaglacgeccagetggeccagaaggpegagictlacelgetgaaceccanggpctelecegaggeelggecce
ggactgatcgpeacciicgtgtetacelctancgpeacciiceagpacteticeggetetiggletggectgatgpaciel
ttetacgagtacctgalcaagatptacetglacgaccecgiggecticgeccactacaaggacegatggglpelgpce
geegactetaccategeecaceiggectetcaccectetaccegaaaggaccigaccticel glectcllacaacggee
agtctaccteteccaactelggacacciggeticclicpeeggtpgenacttcatectgggeggealectgelgaacya
geagaagtacalcgacttcggeateaagetggectettestacitegecacctacaaccagacegeeiciggeategy
cecegagguctogectgggtppactetglgaceggegetggeggetetecceecteticicaglet g golictacictt
ctgeeggcticigggtgacegeecectactacatecigegaceegagaccetggagletelglactacgeelacegag
igaccggegactetaagtpgeaggacctggectgggagpcctictelgecalegaggacgeclglogageeggclot
gectactetictaleaacgaeglgacceaggecaacggtggegpagectotgacgacatggagletiiciggiicgee

gaggcectgaaglacgectaceigatetiegeegag
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gaa&igaogﬁgcaggtgcaggcca&cggcggcaacaaggicgjgucaacaccgaggcccaccccwctcuuc
cgatcttettetegacgaggeggecacctggeecalgacgagetgtaatagectaggglgtetgiggtatetaaget
atttatcacictitacaacttictacctcaactatetactttaataaatgaatategtitaticictatgattactgtatatgegtt
cctetaagacaaategaaticeatgtgtaacactegetclggagagitagicatcegacagggtaacictaatetece
aacaccHattaactetgegtaactptaactetictigecacgicgatettactcaatticetgeicatcatetgotggatt
gligtelategtetggetictaatacatitatiglitattgeccanacaactttcaligeacgtaaglgaatigiittataaca
gegticgecaatigetgegecategleglecggetgtectacegtiaggatagtgigteteacactaccgaggitact
agagitggganagegatacigecteggacacaceacciggtottac gactgcagagagaatcggegtiacetect
cacaaagcccleagigegpeogeccgggetgggcgaagaactccageatgagateccegegetggaggateat
ccageeggegicceggaaaacgaticegaageccaacctitcatagaaggeggegptygaatcgaaatetegly
atgpcagottggpcptegetiggiegglcatitcgaaccecagaglecegetcagaagaactcgtcaagaaggceg
atagaaggcgalgegetgegaategggageggegataccglaaageacgaggaageggicagecceaticgec
gecaagetcticageaataicacggptagecaacgctatgiccigatagegglecgecacacceageeggecaca
gxcgaigaalccagaaaagcggccakﬂiccaccajgaﬂiucggcaagcaggcaicgccatgggﬁcacgacgag
atcotegeegleggpeatgegegeciigagoclggegaacagticggetggegegagecoctgalgeteticgle
caga&ca&xﬁgaicgacaagaccggcﬂcaatccgagtacglgcu%gicgaigcgalgU1cgcitggtggﬁcga
atpggcagglagecggatcaageglalgeagecgeegeattgeateagecatgatggalactiicteggeaggag
.ca aggtgagalgacaggagalccigeeccggeacticgeccaatageageeagieecticse getteagigacaa
cglegageacagetgepcaaggaacgocegtegtggeeagecacgatagecgegetgeeiegtoctgeagtica
{teagggeaccggacaggtepgleligacasaaagaacegpgepoceelgegelgacageegaaciCgeey
ch£ﬂg&gcagccgaﬂgkﬁgﬂgJgcccagh&ﬂagccgaaiagcchiccacccaagcggccggﬂgaﬂcct
gcgtgca&tocatctQﬁtcaa&c&igcguaacgaux%caicctgicuﬂigaicagaunigatcccclgcgccahxx
galcetlggeggeangaaagecatccagiiiaciitgeagppcticecancetiaccagagggegecccagelgy
caatfccggllegetigelglecatanaacegeccagletagetalegecatglaageccactigraagetacceigett
fcletttgepeligeptiticecttpiceagatageccaglagetgacaticatcegpgpicageaceglitelgegga
ctggetttetacgtgticegetteetifageagecetigegeectgagtpetigegpgeageglgaagetagellalgey
glgtgaaataccgeacagatgegtaaggagaaaatacegeateaggegeteticegelicetegetcacigacieg
ctgegeteggiegtteggelgeggegageggiaicageteactcanaggeggtaatacggllatceacagaalca
goggataacgeagganagaacalglgageaaaaggecageaanagpecaggaaccgtasaaaggeegeglty
ctggepttiticeataggelecgeccecctgacgageatcacaaaaategacgetcaagteagagglppgepgaaac

cegacaggactalaaag
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ataccaggegtitecccciggaagetecctegtgegetetectgticegacceetgee gettaccggatacclglieegee
titcteccticgggaagegtpgegctticteatagetcacgelgtaggtateteagiteggtgtaggic glicgctccaag
ctgggclgletgeacgaacceeeegtica goeecgaccgelgegecttateeggtaactategtettga glceaaceey
gtaagacacgacltatcgecactggeagea gecactggtaacaggattageagagegagglatgiaggegplacla
cagagttcttpaagtggtggectaaclacggetacactagaaggaca gtatttggtatetgegetetpetgaagecagit
accticggaaaaagagttggtageictigatccggeaaacaaaccacegetgplagegpe ggtittttgtitgcaageca
geagattacgegeagaasaaaaggatelcaagaa gatectitgatetittetiactgaacggtgalccceaccggaatt
geggeegelglegggaace gegticagglpggaacag gacaccteectigeactteiigptatalcagtataggetgat
glatlcatagiggeptiiticataataaalitactaacggcag geaacaltcacteggettanacgeanaacggaccglct
tgatalcttctgacgeatigaccacega gaasatagtgttagltacegggtpagttatigtictictacacaggegacgree
atcgictagagtigatgtactaacica galticactacctaccctateoctyg gtacgcacaaageactitgelagatagag
{cgacaaaggegggeccceectegagal taccetgtiatccctacataacticglatagealtacattatacgaagtiattc
tgaattccgoccaga.gagccattgacgtmtt{ctaatttggacc gatagcegtatagtccagtctatctataagticaact
aactegtaactatiaccataacatatacticactgecccagataa ggitccgataaaaagttcigeagactaaatilatitc
aglctecteticaccaccaaaatgeectectac gaagctegagcetaacglecacaagicegectiigee getegagtge
tecaageleglgpeagecaagagaacea accigtgigetictetgpatgttaccaccaccaaggagele altgagelipge
cgataaggtcggaccliatglglgeatgatcaa gacccatategacateatt gacgacttcacclacgooggeaciply
ctcccccLcéaggaacﬂgci:ctmz-lgcacggtticttcctgttc gaggacagaaagticgcagatattggcaacactgl
caagcaccagtaccgglglcaccgaate geegagtgglecgalatcaccaacgeccacgglglacccggaaccegy
aatcattgetggectgegagetpgtgeepag gaaactgictctgancagaagaagpaggac gletetgaciacgaga
actcecagtacaaggaglicctagiccectcleccaac gagaagcetppecagaggictgeteatgetggeegagetgl
cltgeaagggctetetggecactggegaglaciceaagea gaccattgagcettgecegatcegacceegagliiglgg
tfiggcticatigeccagaaccgacctanggpegacictga ggactggcttatictgacceccgggatgggtciigacy
acaagggagacgetcteggacageaglacegaactgligaggal gleatglelaceggaacggatatcalaatigicg
gecgaggtictgtacggecagaaccgagatectaitgaggaggecaage gataccagaspgetgacigggagoctt
accagaagatmac:tgttagaggtkagagtatggatmtgtzu-ltl:iaactgtgtatakagagagc glgcaaglatggapcg
clgitcagettgtatgatggteagacgacetgletgalegagta tptatpptactgeacaaccigigtatocgeatggiel
plecaatggpgcatgiigligtptticteggaatic glataacltcgtatageaggagtiatcegaagegalaattaceelg
ttatcectagellategaticecacaagacgaacaagigalaggecgagagecgagpac pagelggapigea
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taattacceigliatecctagettatcgatagagaccgggitpgegacgtattigtglcccaaaaaacagceccaatigec
coaaltgacceeaaatigacecagtagegggeccaaccecggegagageeccclicac cccacatatcaaaccteece
cggltcccacactigeegitaagggegtaggptacipeagictggaalctacgetigticagacitigiacta glttettipt
ctggceatceggglaacceatgecggacgeaaaatagactacigaaaatittttgetttgtggligggactltagecaag
ggtataaaagaccaccegleccegaatiaceittceictictitteteteteteettgteaacteacaceegaaggatecalga
agciticcaccatcetetteacagectgegetaceetggecgetaccaagegaggclelecCaacceoaccogagecy
ccgetgtgaaggoegecticcagaceletiggaacgeetaccaccacticgecticecccacgac gacclgeacceegt
gtetaaclegticgacgacgagegaaacggetggggeteltctgecalcgacg gectggacacegecateetgalgpg
cgacgeegacalcgigaacaccatectgeaglacglgececagalcaacticaccaccace geeglgpecaaccagg
geatctetgtpttcgagaccaacatcegatacetgggeggectget gtctgcctacgacctgctgcga ggcceectiicictt
ctctggecaccaaccagaceetggigaactcictgelgegacaggeecagaccelggecaacggeeigaa getooct
titaccacceectetggegtgecegaceccacegigiicticaaccecacegtgegacgatetggegectetictaacaa
cgtggccgagateggetetetggtyctgpagtgpacecgactigictgaceigace ggcaacceccaglacgeecage
tggcceagangggegagtceitacetgetgaaceccaagggeiclecegaggeotiggeecg gacigatcggeacctic
gtgtetacelctaacggeaccitccaggactetice ggctetiggictggectgatggacictitetacgagtaccigatea
agatgtacctgtacgaceceglgucoticgeccactacaaggaccgalggglyeigpgecace gacictaccaicgece
acclgpecicleaccecietaccegaaaggacclgaceticetgicetellacaacggeca glclaccteteecaacletg,
gacacctggeliccticgeepgtggeaacticalcctgpges gealcelgetgaacgageagaagtacategactiegy,
catcaagetggectcticctacticgecacctacaaccagacegeetetggeateggeecogagggetic gectgooty
gactctgtgaCcggcgctggcggctctcccccctctt;cic:agtctggct[ctactcﬁictg{:cggottot geglgaccgce
cectactacatectgcgaceegagaceelggapicictplactacgeetaccgagigaceggegactclaagippcag
gacetggectggpagpecticletgecategaggacgectiglegageepgeteigectaclelictateaac gacglen
ceccaggecaacggiggeggagectcigacgacatggagletticlggitegeegaggeectgaagtac geetacetga
tcticgecgaggaatcigacglgoaggigoaggeeancggoeggeaacaagifcgipttcaacaccgaggeecacece
ttefetatcegateticticiegacgaggeggecacetggeccatgacgagetptantagectaggglgtetglggtateta
agclatttatcaciclitacaactictaceleaactatetactitaataaatgaataic giitatictetatgattactgtalalgept
{cetetaagacasategaaticecalgigtaacactegelciggagagilagicateegaca ggulaactclaateteccaa
caccliattaactelgegtaactgtaaciclictigecacgtegalctiactcaattticetgetealeatelgolyga Hpligt
ctategtelggeletaatacatttatiglttatigeccaaacaactiteattpcacp tnagigaatigitltalaacageglicge
caaltgetgegecatcglogiceggelglectacegllagggtagtptglicicacactacegaggtiactaga gligeoag
agegatacipectegg

FIG.47A
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acacaccacctggtcttacgactgcagagagaatoggegttacctectcacaaageccicagipCggeegeecy gggt

gggcgaagaactecageatgagateceegegelggag gatcatccageeggegleceggaaaacgaticcgaagee

caacctitcatagaaggeggcgetggaategaaatcicglgatpgeaggtipgpeglegetigglc ggteatilcgaacc

ccagagicecgetcagaagaactegicaagaaggegataghaggegalge poigegaateggpageggegataccy
taaagoacgaggaageggtcageccalicgeegecaagetciicageaataleac gggtagecaacgctatgtoctgat

agcggteegecacacceagecggecacagic gatgaatccagaanagegpeea tittccaccatgatattcggeaagc

aggceategecatgggteacgacgagatectegeegicgy geatgegegectigageelggegaacagticggelgge

gegageeccigatgeteticgtecagateatecigalegacaagacegpo ltecatccgaglacgigetegetegatgeg

atgfticgetigglgglcgaalgggeaggtageeggalcaage glatgeagecgeegeatigealcagecatgatggala
ctttetcggeaggageaaggigagatgacaggagalcelgecee gpcactiegoccaatageagecagteccticecyc
ticagtgacaacgicgageacagllgrgeanggaacgoct gtegtggecageeacgatageegegetgecteglectg
cagttcaltcagggeaccggacagpicgalciigacaaaragaaccyy gegeeocigegetgacageeggaacacgy
cggeatcagageagecgatigtetgiigl pcecagicatagecgaatagecteiccacees agcggecggagaacelge
gtgeaatccateligticaatcatgeganacgatecteateet gictetigatcagatetigatecectgegecatcagatect
tggoggcaagaaagecatccagtltactitgeagy gettecccaaccttaccagagggegeeccagetggeaaliceggtt
cgetigetgteeatanaacegeacaglctagelalegeca tptaageecactgeaagelaccigetttctetitgegetigeg
tiitcecliglccagatageccaglagetgacaticateeggggleageacce gittetgeggactggetitctacgligticeg

cttcctitageageectigegecetgaglgetlgegpeage glgaagctagetlatgegglgtganataccgeacagalg

cgtaagpagaaaatacegealcaggepctetice gciwctc geleactgactegetgegeleggteglicggeetgegye
gagcgptatcageleaclcaangpegglaatac ggllatccacagaatcaggggalaacgeaggaaagaacatpglyag
caaaaggeeageaanaggecagganceglaanaaggecyc gligelggegtiltitecataggefeecgoeccecctgacg
agcalcacaaanalcgacgeicaagicagaggtgpegaaacccgacdgga clataaagataccaggegtifeeeccig
gaagcleecieglgegeletecighiee gaceelgeegeltacepgatacetgicegectitcteecticgggaa wegley

cgettteteatageteacgelgtaggtatetea gileggteglaggleglicgetccaagetgggctglgigeacgaacecce
cptlcageccgacegetgegecttatecgglaactaicgletiga glecancceggtaagacacgactlategeeacigg

cageagecactggtaacagpattagca gapgegagglalglaggepplpctaca gagtictigaagtggtgpcctaacta
cggotacactagaaggacaglatitgglatclgegetetgelgaageea gltaccticggaaaaagagtiggtagetelly

alccggeaancaaaccacegetggtageg peggtttttipttigeaagengeagattacgegcagaaaaaaaggatelc

aagaagatcetitgatotiitctiacigaacggtgalceccaccggaatigeggec getgteggpancegepticagglps
pacaggacaccleocttgeactictigglatateagtataggctgatglaticatagt ggpetttticataataaatitact

FIG.47B



75/82

aacggeaggcaacaticacte ggcttaaacgeanaacggaceglctigatatetictgacgeatigaccacegaga
aataglgltagttaccgggtgagtiatiglicttctacacaggegacgeeealegteta gagttgatpgtactaactcag

atttcactacctacectatecctggtacgeacaaageactitgetagatagagtegacaaaggegy geeceeeete

gagattaccelgttatccetacataacticglatageatacallatacgaagitaticlgaaticegagaaacacaataa
calgecccattggacagaccatgeggatacacaggtigige agtaccatacatactcgatcagacagglegictga
ccatcatacaagelgaacagegelccatactigeacgelctetatatacacagitaaattacatateca tagtctaacct
ctaacagitaatctictggtaagectcecageea gcctictggtatc geltggectceteaataggateteggttetgg

ceglacagaccteggeogacaattatgatateegticeggla gacatgacatccteaacagiicgglactgetgtce

gagagegliclcectigleglcaagacccacCeepgeg gtcagaataagecaglecicagagicgecetiaggicg
gtictgggcaatgangecaaccacaaacticg gopicggateggpcaageteaatggtetgetiggaglactegec
agtggeeagagageecligeaagacageicy gecageatgageagacctetggecagettelegligpgagage
ggactaggaacicetigtactgg gagttctegtagteagagacglecteetteticigticagagaca gittceteggc
accagetegeaggecageaatgattecgglice ggotacaccegigggegtiggtgatateggaccacteggd gat
icggtgacaccggtactggtgctigacagtgtigecaatale tpcgaacittctptectecgaacagganganacegt
gctiangageaagliccligaggggpagcacaglgcegge gtaggleaagicgteaatgalgicgalatggelcti
gatcatgcacacataaggicegacetlateggeaageleaat gagclecltiggleglogiaacatccagagaagea
cacaggttgaiittettggetgecacgagetigageaclegagogpeaan gpeggactiglggacgttagelegag
cticgtaggaggpcattitggigglgaagaggagactgaaalaaatitagictgcagaa cittttateggaaccttaic
tggoecagtgaagtatatgliatgglaatagttacgagliaglt gaacttatagatagactggactatacggctategg

ccaaattagaangaacgtcaatggeleletpggepggaaticglataacticglatageaggagliia tcegaagega

FIG.47C
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gagctcagcgctcgaccctgtatccccaagtct’ttcggctactcttctgtggtgtgtgtgtgtaacgccacctactgtgact

cgttcgacccccocaecttccccgccctgggcaccttctctcgatacgagtctaoccgatctggccgacga&tggagct

gtcta’cgggccccatccaggccaaccac:accggcaccggcctgctgctgaccctgca geecgageagaagticcaga
aggtcaagggcttcggcggagccatgaccgacgccgctgccctgaacatcctggccctgtctccccccgctcagaac

ctgctcctgaagtcttacﬁctctgaggagggca‘{cggcmcaac_atcatccgagtgcctaﬁggcctcttgtgacttctctat
ccgaacctacacctacgccgacaeccccgacgacttecagctgcacaacttctccctgcccgaggaggacaccaagct
gaagatccc:cctgatccaccgagccctgcagctggcccagcgaeccgtgtctctgctggcctctccctgg,acctctccc
acctggétca.agaccaacggcgccgtgaacgg,caagggctctctgaagggccagcccggcgacatctaccaccaga
cctgggccegatacttcgtgaagttcctggacgcctacgccgagcaoaagctgcagttctgggccgtgaccgcegaga
acga.gccctctgctggactgctgtccggctaccccttcca.gtgtctgggcttcacccccgagcaccagcgagacttcatc
gcccgagacc’igggaccoaccetggccaactctacccaccacaacgtgcgactgctgatgctggacgaccagcgact
gctgctgccccactgggccaaggtggtgctgaccgaccccgaggccgccaagtacgtccaoggcatcgctgtccatt

ggta‘tctggaotttci.ggctcccgccaaggccaccctgggcgagacccaccgaatgttccccaa.caccatgctgttcgc

ctctga.ggcttgtgtgggotstaagttctgggagcagtctgtgcga.ctgggctcttgggaocgaggca‘[gcagtactctc
actctatcatcaccaacctgetglaccacgtgatgggcty paccgactggaacclggeectgaacccCegaggglgac
ccaactgggtgcgaaacttcgtgg;actctcccatcatcgtggacatcaccaaggacaccttctacaagoagcccatgttc
taccacctgggccact‘sctcta.agttcatccccgagggc‘tctcagcgagt;gggccEggtggcctctoagaagaacgacc
tggacgccgtggccctgatgcaccccgacggctctgccgtggtggtggtcctgaa.ccgatcttctaaggacgtgcccct
gacca,tcaaggaccccgcogtgggcttcctggagaccatci;ctcccggcta.ctctatccacacctacctgtggcgaaga

cagtaatagcctaggggtace

FIG. 50
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gctcccccccgactgatctgﬁ;uﬁxtcgagtgctggaacgatacetgc&ggaagccaag&;uagccgﬂg
aacaunumaccggc&ﬂgccgagunﬁgﬂﬁuﬁgaacgagaacaﬂaccg&yxmgacaccaaggq;
aacﬁciucgcctggaagcgaatggaggtgggccagcaggccgtggaggigtggcagggﬂ@iggctct
gcuﬂxtgaggccgtgctgcgaggacaggchﬁcctggtgaactcﬁctcagccctgggagcccctgcag
ctgcacgtggacaaggtcg&ﬂntggcctgcgahﬁxtgaccaccctgctgcgagccctcggtgctcaga
ﬂg%zngccatcujncccccgacgccgccﬁﬂgctgcccccctgcgzaccatcaccgcegaca&xﬁtccg
aaagctgﬁmcgagtg&uﬂxtaacﬁmcigcgaggcangcigaagcﬁﬁﬁsnceggcgaggcﬁ&ﬁxg

aaccggegacega
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ctggacaa.cggcctggcccgaacccccaccatggg(;1:ggctgcactgggagcgattcatgtgtaacct
ggactgtcaggaagagcccgactcttgtatctctgagaagctgttcatggaaatggccgagctgatggt

gtctgagggctggaaggacgcoggctacgagtacctg;tgtatcgacgactgttggatggccccccagc
gagactotgagggccgactccaggccgaccccc:a.gcgattcccccacggcatccgacagctcgcca

actacgtgcactctaagggcctgaagctgggcatctacgccgacgtgggcaacaagacctgtgccgg

ci‘tccccggctctttcggctactacgacatcga.cgcccagaccttcgccgactggggcgtggacctgct
gaagttsgacggctgttactgtgactctctcgagaacctggccgacggc{acaagcacatgtctctggcc
ctgaaccgaaccggccgatcta.tcgtgtactct‘égtgagtggcccctgtacatgtggcccttcoagaagc
coaactacaccgagatccgaeagﬁacigtaaccactggcgaaacttcgc:cgacatoga.cgacfc gtgg
aagtctatca.agtctattctggactggacctctttcaac:caggagcgaatcgtcgacgtcgccggacccg
gcggatggaacgaccccgacatgctggtgatcggcaaottcggcctgtcttggaaccag_caggtgacc
cagatggccctgtgggctatcatggctgcccccctgttcatgtctaac gaccigegacacateictecce

aggccaaggccctgctccaggaoaagga.cgtgatcgccatcaaccaggaccccctgggcaagc_a.gg
gctaccagctccgacagggcgacaacttcgaggtgtggga.gcgacccctgtctggcctggcctgggc
cgtggccatgaicaacogaca.ggagatcggcgga.c:cccgatcttacacca‘ccgccgtggcctccctgg
gaa.agggcgtggcctgtaa.ccccgcctgtttcaicacccagctcctgcccgtgaagcgaaagci:ggga
ttctacgagtggacctctcgaotgcgatctc:acatca.accccaccggcaccgtgctgctccagctcgag

aacaccatgcagatgtctotgaaggacctgelg

FIG. 53
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