1/62

FIG. 1



2/62

—
CamR @
plasmid
S~ WG] [oRTseewoq]
il ~— e
[Wcer ] [oR]Spacer]0R] @ Cam resistant
Ve S (5 ] [oR[seeaor] | Transform into £ (éolfl10?glalnlng
- competent PrL DIy
~—— Repeat for @ E coli oo
; ap  ingas ' seeoe
‘ to mutate | _Cll | [oA]Spece [OR] Select on Cam o:a%aoaa
—— oo 2
( swap ) @
L_Conl] | (oA ] Specer [ OR] .
NNK Which members of
@ the library can
[ NNK ] recognize non
oce J[on]seen Jor] canonical PAMs?
[ NNK | i
l PAM l No Target I Cam resistant Cam and Amp
E. Coli containing resistant
! Cpf1 library Select on E. Coli survive
e 2 e Transform p?mde Amp/Cam ey =
AmpR cocee asmi —_— 090 Py
h -+ oCCO & oC PO &
Plasmid oo o & oo o @
oo e oo @
Cam resistant Cam and Amp
I Alte\rnate DM I Jarget l E. Coli containing resistant
Cpf1 library .@ E. Coli survive
P S%= ; Select on S
s e Transform f AmpR Amp/Cam eve o
AmpR + Ay Plasmid e e
Plasmid oo oo
Non-Amp resistant die
Cam and Amp
resistant
E. Coli survive Isolate Cpf1
containing
No Sy Laarrd Many reads for
Target 0:90%'00 4 asmds: Seguenoq: Cpf1 mutants that
900& o & recognize alternate
> PAM
Cam and Amp
resistant
E. Coli survive
Isolate Cpf1
@ PP,
Alternate PAM a:&oa containing Few or no reads for
o oo o plasmids Sequence | Cpfi mutants that
e e i ” | recognize alternate
Non-Amp resistant die PAM

FIG. 2A-2C



pACYC
CamR »

[ /c‘prn | Tl

/
/

(o)

3/62

xl region to mutate Ix repeat for all regions

* Isolate plasmids
* Pool plasmids with

NNK
NNK
[ NNK |
None E. Coli containing Cpf1
TTTC library on plasmid
TATC > -
TGTC cooo
TTAC oo
TTCC o>
TTGC
TATT +
TCTT
TCCC
I PAM l Target l I ampR l
puUC19
ampR
E. Coli containing
1@%‘% Cpf1 library
TATC oo
e T
TTCC e
TTGC Transform each
TATT + PAM individually
TCCC
PAM Target
puUC19
ampR

FIG. 3A-3C

mutated regions
close enough to be
captured in a single 4lmamﬂ::”
MiSeq 600 read > unique libraries of
transform region; + Transform pools (4) T ASCHr
individually
Many reads for all
members of the
library
No PAM .
Transform/select . MiSeq 600
on AMP Many colonies  gqqience
—_—
«
o o Depletion of
e specific members of
> library that
recognize PAM
PAM recognized
Few colonies
Isolate | PCR mutated regions,
plasmids | attaching barcodes to | Pool g‘l,?neq 600 library
— specifying Cpf1 library — -35 opol;xlty
and PAM sequence .




4/62

FIG. 4A

FIG. 4B

M TTTC TATC TCTC TGTC TTAC TTCC TTGC TATT TCTT



102

pUC19 rep 2

100 | _
100 102

103

102

TTTC (canonical)

101

100

5/62

Number of reads for each point mutation

‘ Mutant aa
O WTaa

@ Stop codon

o
o

-2 S8l 1ESF—

pUC19 rep 1

Num_ber of vrea'ds for (:.\ach p_gint mutat_ior_w
' Mutant aa

O WTaa

@ Stop codon .

-_e
o0 o o

b. 00 0 0 0 GO INNENERST AR ©
P O 00 COCNOGIN0NS M III I INE NENS o0

i IRt B b 84 o W G0 SRS &S0 ¢

100 10! 102 103

pUC19 rep 1

FIG. 5A-5B




pUC19 Replicate 2

TATT

6/62

0% Nutant Librery 10%} . 43 10tk
. op . . o o
+ S542R - =
K548A o i .
0%y | = KR A o 103 . — A o 10%} : r
3 ; - = i ) e - i
. = - b=, 7 = ek . i
10! I - 7 10} I i ' < S 10! I e
o EA i
{1 O L e B i e e e
S10[] 5 113 2 5100_ oy L] sA“J[I 4
<10° 102 <10° 0? <10° 102
pUC18 Replicate 1 pUC19 Replicate 1 pUC19 Replicate 1
10% ¢ 103 - 10° ¢
D0 o - . 2oy 3 .
P (g i
10% ¢ 5 A o 107} 3 At 4 o 107 . . .
0 e (3] : oy 8 . I3+ i
g SR E . 30 o © r o L
] L. w7 1 ] L 1 . . €
10§ s s 't | S 10 l .
¢ Ly 5 LT
i [ i | Higeler | - -
PEN.w™ - 1383 MM °F L 315 Ed
0 S Pl 0 PRI T 0 [ e e
<10%¢ <10 <10
<10° 102 <10° 102 <10° 102
pUC18 Replicate 1 pUC19 Replicate 1 pUC19 Replicate 1
10%} 10%} 108
107} 'y = 107 ¢ A o 107
) s ® 7 (%) " - -7 Q
N & il = -.;"_.. ¢ i =
10‘! [ II b 10'¢ ! ~ 10"}
! " L - -
o i 7
S10(] 23 S100 4 pgegee L S."J[I
<10° 102 <10° 102 <10° 1
pUC18 Replicate 1 pUC19 Replicate 1 pUC19 Replicate 1

FIG. 6



7/62

Number of reads for each point mutation

‘ Mutant aa

WT aa
@ Stop codon

Code for
same aa
(S542R)

FIG. 7A-7B



8/62

Number of reads for each point mutation

. Mutant aa

WT aa
@ Stop codon

10

» n (3542R)

FIG. 8A-8B



9/62

Number of reads for each point mutation

. Mutant aa

WT aa
@ Stop codon

FIG. 9A-9B



11111

FIG. 9C-9D



11/62

Number of reads for each point mutation

. Mutant aa

WT aa
@ Stop codon

pUC19 rep 1

FIG. 9E-9F



12/62

Number of reads for each point mutation

. Mutant aa
O WTaa

@ Stop codon

pUC19 rep 1

FIG. 10



13/62

Pu pu pu pu pu ¥ Pl 2L SL SI 9L SEpus

= = dgesi

() #L SL 9L ZIL 81 6L 02 12 22 €2 +LIANG

HdOqT 3

PU PpU pU puU pu 9L LI 91 9L SI Ll SPQUI%

dagesL
dgeey
dqe0e

() +L L 91 ZI 8L 6L 02 12 22 €2 +ILIANG

Ldosy 2

PUu pu pu 9 £ LI OL 2L EI £l 59pus

dasye
. - dazse

vL S ZL 8L 6L 02 12 22 €2 ‘£-LLANG

Hdoaq a

P 2L 8 21 W LI 8L 6L 8L LI S|9pU e

" -
dasre
- dqzge

#1 SL 8L LI 8L 6L 02 Il 2 €2 ‘e-LLANG

Hdosy g

-

(¥1) 2pinG wip| ©-LLNNG

(€2) epIn WEZ £-LLINNG
() epinb Wbz €L LINNG

v

FIG. 11A-11E



14/62

Pu pu pu L pu DL L B8 B LI L B Sepui% Pupu pu pu pu 8 6 8 6 L L L CSepU %

5 R E BB KN

dagre
dasse
daeey
dqopa dqope
() ¥4 6L 9L ZIL 8L 61 02 22 €2 W p-LIANG () %L 6L 8L ZL 8L 61 02 12 22 €2 W €-LIWNG
Ldoa 3 1dOqT a
P PU PU 8 PU L €} €1 €1 91 €1 21 sjppu% pu pu pu pu & OF €1 bL ¥ S SIL PL ISI8PUI %
B B E B B KN h B
dasre
dqzce
dacer
dqgoe dasoe
() #1 <1 9L ZL 8L 6L 02 12 22 €2 W HLINNG () #1 S1 981 Z1L 8L 6L 02 12 22 €2 W e LLWNG
1dOsy HdOsyY
J g
KXOHHHXXN ) ) (#1) epinBiup i e-LLWNG
X1 [2L31991¥ 121y (e2) apInb ez £-LLWNG

() 2pInG 1Wpg £-L LINNG
v

FIG. 12A-12F



15/62

FIG. 13A-13B



16/62

TATG
TATC (0.42%) TTTA
(0.33%) (0.87%)

TATA
(0.55%)
TTTC
TG =
(0.06%)
TTCG
(0.06%) TCCCg TTTG
(0.43%) (0.70%)
TICGE
(0.56%) oca (T;gﬁ%)
(0.50%)
10° ' ' .
107} B Wild-type AsCpf1| 1
: All variants :
100} - |
B 10° !
8 » L
g 104 : 1
3 I ‘
o 10° ' ]
107 !
10 1
<100k Jdioah
0 500 1000 1500

Distance between closest target sites (bp)

FIG. 13C-13D



17/62

TTCC PAM

&

S

I B B
LI B -
I B« B
< 11
b=+ I B
LI - -
1=
A< 1 =
<0

TATC (VEGFA)

©15

R10

FIG. 14A-14B



18/62

TGTC (EMXT)
15+

10+

% Indel

0«
PRSP
l‘»

AATA (DNMT1)
15

104

% Indel

0=
S @ B0 S 20 R R
MR LR
FEF IS
e
S

é?"lv

FIG. 14C-14D



19/62

A@&
NN & D D S S S
S S S T T s e
=0C .
Z8r-9191 & 8y - OL1OL
o
2
/%%mf S S 5
ST
> S P PP st NN F NG 6P S & S S gt ot gt o
&3 FEFEFTTHTS N S I

L]

o

Al
19PU] %

¢GE-01vl ge - O1vl

[epUl %

FIG. 14D (continued)




20/62

cyy-9O101

S STt o G Gty S gt g $ et ot S gt gt
& L0 P GG £ ORI AU U SU L Y £
S ST E o FEFE P
0
S
R
P01 3
©
Sl
kO =0¢
¢cr-0101 ¢Sy -9101
R
&
&ﬂ%%
N
e e S AN N U
OfWOwAIW/\O:&/\O /\Tnv @\Cnv l%fnv I%Cnoﬁ.v\rn\v nW/.Ov JIOvaWOwAO&AﬁVDwA /Nm.% :&&AIV/;\AIW\—.;A

¥r-9101

FIG. 14D (continued)



21/62

o
g
3
e
S o O
O@nﬁo&%&e@ Q@@Q@
PP
PP o P Py gt NGV STTEDTNG S S R S S P G P P o 2
SN G Gt ot Gt ST S SIS O G GO I T T T GO O M
ONCRICRE R D oy O G AR A SR F ORI

¢¢G-OLlL ¢G-0111

FIG. 14D (continued)



22/62

TTCC - 49

80

60

=
[PPUl %

20

FIG. 14D (continued)



23/62

O WT

El S542R/K548V/N552R

501

Ol1vl
Vivl
olvl
Vivl
Olvl
DI
Olvl
Vivli
oLVl
OLlvl
vivl
o1Vl
Vivl

CFTR VEGFA EMX1 DNMT1

TYCV Sites

0001
0011
vOOolL
9001
9001
0001
9001
vOOolL
0011
9011
voll
vOll
0011
0001

JLJt

voLL
9011 ]

VEGFA

CFTR DNMT1 EMX1

PCSK?9 Sites (Neuro2a)

50 -

opuj

S542R/K548V

S542R/K607R

FIG. 15A-15C



VYCV Sites

CJ WT

Bl S542R/K607R

24/62

FIG. 15D

0000 T
00V
o001V
0010
9000
9010
9009
VOl
o019
vO09
o000V
0009
©009
V02D
o000V
VOOV
0009
0010
VOl
9010
vO09
9000
0009
©009
0019
©2010
V020
D01V 7
O0Lv
©2000
0019
VoLV
O0lV 7
O0lv
VOOV
VOOV

9019

VEGFA

EMX1

CFTR



25/62

5’-YCN-3’ PAM Sites (293T)

1001
o WT

80+ o o S5542R/K607R

60 —— - AsCpf1

404 o (S542R/K607R)
variant cleaves
target sites
preceded by a 5'-
YCN’-3 PAM

% Indel
3

FIG. 16



AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l

26/62

1 MTQFEGFTNLYQVSKTLRFELIPQGKTLKHIQEQGFIEEDKARNDHYKELKPIIDRIYKT
1 MSKLEKFTNCYSLSKTLRFKAIPVGKTQENIDNKRLLVEDEKRAEDYKGVKKLLDRYYLS

61

61
120
113
180
162
240
219
300
272
357
329
413
389
461
449
516
506
576
564
636

YADQCLQLVQLDWENLSAAIDSYRKEKTEETRNALIEE-QATYRNAIHDYFIGRTDNLTD
FINDVLHSIKL--KNLNNYISLFRKKTRTEKENKELENLEINLRKEIAKAFKGN------
AINKRHAEIYKGLFKAELFNGKVLKQLGTVTTTEHENALLRSFDKFTTYFSGFYENRKNV
------- EGYKSLFKKDI----IETILPEFLDDKDEIALVNSFNGFTTAFTGFFDNRENM
FSAEDISTAIPHRIVQDNFPKFKENCHIFTRLITAVPSLREHFENVKKAIGIFVSTSIEE
FSEEAKSTSTIAFRCINENLTRYISNMDIFEKVDAIFD--KHEVQEIKEKI-LNSDYDVED
VFSFPFYNQLLTQTQIDLYNQLLGGISREAGTEKIKGLNEVLNLATIQKNDETAHITIASLP
FFEGEFFNFVLTQEGIDVYNAIIGGFVTESG-EKIKGLNEYINLYNQKTKQ------ KLP
HRFIPLFKQILSDRNTLSFILEEFKSDEEVIQSFCKYKTLLRNENVLETA---EALFNEL
-KFKPLYKQVLSDRESLSFYGEGYTSDEEVLEVF - -RNTLNKNSEIFSSTIKKLEKLFKNF
NSIDLTHIFISHK-KLETISSALCDHWDTLR---NALYERRISELTGKITKSAKEKVQRS
DEYSSAGIFVKNGPAISTISKDIFGEWNVIRDKWNAEYDDIHLKKKAVVTEKYEDDRRKS
LKH-EDINLQEIISAAGKELS------ EAFKQKTSEIL----- SHAHAALDQPLPTTLKK
FKKIGSFSLEQLQEYADADLSVVEKLKEIIIQKVDEIYKVYGSSEKLFDADFVLEKSLKK
QEEK-EILKSQLDSLLGLYHLLD-WFAVDESNEVDPEFSARLT---GIKLEMEPSLSFYN
NDAVVAIMKDLLDSVKSFENYIKAFFGEGKETNRDESFYGDFVLAYDILLKVD---HIYD
KARNYATKKPYSVEKFKLNFQMPTLASGWDVNKEKNNGAILFVKNGLYYLGIMPKQKGRY
AIRNYVTQKPYSKDKFKLYFQNPQFMGGWDKDKETDYRATILRYGSKYYLAIMDKKYA- -
KALSFEPTEKTSEGFDKMYYDYFPDAAKMIPKCSTQLKAVTAHFQTHTTPILLSNNFIEP
KCLQKIDKDDVNGNYEKINYKLLPGPNKMLPKVFFSKKWMAYY ------=-----------
LEITKEIYDLNNPEKEPKKFQTAYAKKTGDQKGYREALCKWIDFTRDFLSKYTKTTSIDL
----------- NPSEDIQKIYKNGTFKKGDMFNLNDC-HKLIDFFKDSISRYPKWSNAYD

FIG. 17

60

60
119
112
179
161
239
218
299
271
356
328
412
388
460
448
515
505
575
563
635
606
695
654



AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l
AsCpfl
LbCpf1l

696
655
756
715
814
770
874
799
933
857
985
917
1045
976
1105
1035
1163
1085
1223
1135
1278
1195

27/62

SSLRPSSQYKDLGEYYAELNPLLYHISFQRIAEKEIMDAVETGKLYLFQIYNKDFAKGHH
FNFSETEKYKDIAGFYREVEEQGYKVSFESASKKEVDKLVEEGKLYMFQIYNKDFSDKSH
GKPNLHTLYWTGLFSPENLAKTSIKLNGQAELFYRPKSRMKR--MAHRLGEKMLNKKLKD
GTPNLHTMYFKLLFDENNHGQ- - IRLSGGAELFMRRASLKKEELVVHPANSPIANKN- - -
QKTPIPDTLYQELYDYVNHRLSHDLSDEARALLPNVITKEVSHEITIKDRRFTSDKFFFHV
----- PDNPKK---=-=====-------c----------TTTLSYDVYKDKRFSEDQYELHI
PITLNYQAANSPSKFNQRVNAYLKEHPETP-IIGIDRGERNLIYITVIDSTGKILEQRSL
PIAIN-KCPKNIFKINTEVRVLLK-HDDNPYVIGIDRGERNLLYIVVVDGKGNIVEQYSL
NTI-------- QQFDYQKKLDNREKERVAARQAWSVVGTIKDLKQGYLSQVIHEIVDLMI
NEIINNFNGIRIKTDYHSLLDKKEKERFEARQNWTSIENIKELKAGYISQVVHKICELVE
HYQAVVVLENLNFGFKSKRTGIAEKAVYQQFEKMLIDKLNCLVLKDYPAEKVGGVLNPYQ
KYDAVIALEDLNSGFKNSRVKV-EKQVYQKFEKMLIDKLNYMVDKKSNPCATGGALKGYQ
LTDQFTSFAKMGTQSGFLFYVPAPYTSKIDPLTGFVDPFVWKTIKNHESRKHFLEGFDFL
ITNKFESFKSMSTONGFIFYIPAWLTSKIDPSTGFVNLLKTKYTSIADSKK-FISSFDRI
HY - -DVKTGDFILHFKMNRNLSFQRGLPGFMPAWDIVFEKNETQFDAKGTPFIAGKRIVP

MYVPEEDLFEFALDYK----- NFSRTDADYIKKWKLYSYGNRIRIFRN----- PKKNNVF
VIENHRFTGRYRDLYPANELIALLEEKGIVFRDGSNILPKLLENDDSHAIDTMVALIRSV
DWEEVCLTSAYKELF--------- NKYGINYQQG-DIRALLCEQSDKAFYSSFMALMSLM

LQMRNS -NAATGEDYINSPVRDLNGVCFDSRF - - - -QNPEWPMDADANGAYHIALKGQLL
LOQMRNSITGRTDVDFLISPVKNSDGIFYDSRNYEAQENATLPKNADANGAYNIARKVLWA
LNHLKESKDLKLQN- - -GISNQDWLAYIQ
IGQFKKAEDEKLDKVKIAISNKEWLEYAQ

FIG. 17 (continued)

755
714
813
769
873
798
932
856
984
916
1044
975
1104
1034
1162
1084
1222
1134
1277
1194
1303
1223



(6157) DraIII—

(5702) NotI

(5693) SphI
(5476) Sacl

(5474) Eco5

(5463) EcoRI
(5432) Nsil

(5373) BamHI

28/62

e Cre:

(8441) Pcil Xbal (148)

U6 terminato

Nrul (495)
Acc65I (520)
KpnlI (524)

SnaBI (787)

(7488) SaclIl

Nhel (1328)

BmtlI (1332)
Pmel (1337)
AfIII (1341)
HindIII (1344)

Golden Gate

BstAPI (1607)

pY036_U6(Bbs1)-CBh-NLS-AsCpf1(S542R-K607R)-NLS-3xHA_(LG)
8446 bp

3kI BstXI (2876)

BbvCI (3135)
BspEI (3197)
BStEII (3245)

(5353) Fsel

BsiWI (3376)
AcclI (3462)
BstZ171I (3463)

(5042) XcmlI

Agel (3699)

PSpOMI* (3931)
(4019) PmII Apal* (3935)

FIG. 18A



5°

3r

29/62

CCtCaggCagCtgogeoctoge iogctCact JA0QCCOrCOg0gCaaa0CC0gggegtiOggCgacCtt togtrgoCo0ger tagto0C0gA0CEAgoCgCagaganngagtggrcaactoratcac
i 1 1 1 1 1 1 L i 1 1 1 L 'l L L 1 [ 1 ] 1 1 L L 1 [l
T T T T T T ¥ T T T T T T T T T T T T T T T T T T T

QgargLCCgrCgaC0Cgrgagcgagrgagtyac tergycgocCCgtt Le0ggrCogeagCor grtggaaacrapcggorcgaglcactogrtogrtogrgegletotocctraccgytigaggtagty

tagoggt toctgoggortotagaganggoctatttoocatgattocttcatatt tycatatacgatacaagge tot tagagagataat tggaattast ttgactgtasacacaaagatattagtacaasa
; | h ] \ 1 § 1 " | 7 ] A 1 h 1 ; | ; ] h 1 § 1 \ 1
} } } } t 1 t 1 t t t } t 1 + 1 t t t } t 1 + T } }
AtCOOraAngErnorggaga o ctoccngataaanggtac taaqgRagtatalacgratatgetatgt i garaate tote tat taacc tTaattadar tgarat trgtgt tic tataatcatgteet
L Human US Promoter

tacgigacgtagaaagtaataatticttggotagitigoagtititaaaattatgltitaaaatggactatcatatgottacogtaactigaaagtatitogatticttggctttatatatctigiggaza
} " Il Il i } 4 Il Il i n } + Il I L 4 }
T ¥ T T T T T T T T T T T T T T T T
atgeactgoatctitcattattasdagaacccatcasacgtoasaattttaatacassattttacctgatagtatacgaatggoattgaact ticatasaget Cgaaatatatagascaccrit
Human UE Promaoter

ggacgaaacaccgtaattictactottgtagatgogtottcgagaagaccttittttctattgoatgaagaatctgottagogttagoogt tttgopctocttcgogatgtacgogocagatatacgoog

" 1 n ] 1 1 M L : 1 4 ] . 1 " L : ] N 1 4 1 M L : [l
t T t T t 1 1 T t T t T t T t T t T t T 1 T t T t T

CCtpCtttgtggrattasagatgagaacatciacCragaagc ot tCtjaaAsaaaA0E taar JTac Tt TTAgarJas TCCC a3t OO CaaaaC JOgar0aagrc TacatooCggTotatatgonos

Human U Promoter Bsl rec  Bhsl rec U6 terminetor

grarcogtiacataact targotaaat gy oo g D Cjooraar jarCorogr Crat tacgTraatagiascgrraatanpiac tt torattgac gtraatoogtgoagtarttacggtasa
) I L I : 1 N 1 h I " 1 . 1 N 1 ) I ) I " i M l h I
T T T T T T T T T T f T T T T T f T f T T T T T f T
catgggraatgtattgaatgoratttacogogrggacogactgnoggotigotgggegcgogtaactgoagt tatcattgoggttatoootgasaggtaac tgcagt tacccacctcataaatgooactt

ctgoocacttggoagtacatcaagtogtatcatatgocaagtacgoccoctatigacgtcaatgacggtaaatggoocgoctggoattgtgoccagtacatgaccttatgggactitoctacttogoagta
1 | 1 L 1 | L L ] 1 [ L |
t T t T t 1 t 1 t T t T t 1 t 1 t T t T t T 3 T t T
gaCDggtgaaccotcatgtagticacatagtatacogttratorgggooatasc tgragt tac tgoratt taccoggongaccotaacacqogtcatgtac tggastaccctgasaggatgaaccgtoat

catctacgtat tagtcatcgotattaccatggtogaggtgagococacgttotgotbcac boboooratctoroooooo booocaccoocaatttbgtatttatttattt tttaat tattttgtgagog
i i 1 i i } i Il i i Il i Il i L i }

atmcqlmmgwgcg::ﬂaggnmg:xMwmww?ﬁwmﬂm@cﬁﬂﬁwwﬁfmwtpmmﬂy
t T t T t T i T t T t T t T f T t T t T t T f T t T
TAC0OCC o0t orCC oot CoCOgogogoOgtcCOonCogoCorgoroogototrogororgrorrgltoogootototacgrrgoogtoggttagtctogocgrgigagge tttcasaggassatacc

£ga0IC00C0gCOgCagCggoce tataaaaa00 JAAGC0C 00000 g00C000agT COc tIC0r grtgor t e greEogtgorege torgrogeCger tgCgErgrCCgOCoggote tyac toarge

g oo g C O C e T geT B C g0gata N LT L g ot o ge BN gC 0§ oo T Do OO T A g 0T 0T A0 304 500 000 0T A0 0000 JA00C 00 0O 00T 0T 00C G0 Dag QTSGR0 AT ToAT tancg

gttactcocacangtgancggocggacggooc tro o torgogctotaattagrtgagcaagangtaagggtttaaggoatogt togt togtygostat taatgt ttaat tacc rggageacctgect
| . I i 1 ! h I f i f | h | 1 1 . |
Ll 1 L] T Ll 1 L T Ll 1 T T Ll

£aatgagggrgtoract g CogorctgC00gd3a0a00a000CCgacat taatcgac tr gt o torat tOrCasa o Or tarraarCaaACCarcrrataat taraat taatggacc gt ogacgga

cttragtga3aasdagtocaacc tggrogatcgraaatt tgeattcgaacggrggtaccggogtttcttottogoc ttocagcrataggtgcctragggtogtocggtgtyteaagCtorogasatggteg

[ T T T T T——
Thr Gn Phe Glu Gy Phe Thr Asm
—— [ = I hascorl P
hoel Gelden Gate

FIG. 18B

520

510

1170



30/62

Ctgtatcangtgagcasgacartrogt ttoagctoatCrralag00caa0acce tiaa0CacatrCa00a0Cang0ct At CgA00a0gacaA00C COOCaat0aNCACtAcaa00a0ctORa0CCca
i [l 1 Il 1 L 1 ] I Il 1 I 1 1 x 1 i ] I ] L 3 Il I Il
t { t } t ] i { + t + t + i . } t { t , t t { + t

gacatagtocactogtotgtoac0ocaaactogactagngtotccogttctoggact togtgtangtoc Ty toCCgaagtanc tortor o toogogo gt tact agtgatgttcotogacttogogt

Ao 15 20 i b il I A0 45 S
Leu Tyr Gin Wal Ser Lys Thr Leu Phe Gu Lea dle Pro Gin Gly Lys Thr Leu Lys His Tle GIn Gu Gin Gly Phe Tk Glu Gu Asplys &la ASNASE HE Tyr Lys Gl Leu Lys Pro

PI

tratcgatoggatctacaagacc tatgorgaccagigor tgoapotogtgoagotggat tgogageacc tgagopocgoratogac tortatagaaaggagaaaacc jaggagacaaggaacgoor toat
) I . I : I X 1 ' I ' ] F 1 . Il f 1 ) 1 M N I L ]
t 1 t t t ] t 1 + t t t t i { 1 t t t t t + 1 t t
agtagetagoctagatgtictpgatacggotogtoacogacgtogaccacgtogacctaarce brtbggactcooggooytagctgapgatatct ticoto titbogoboctotgt trottgopogacta

b bbb B i BB i i TSk B o B i O 05
Tle Tie AspArg T Tyr Lys Thr Tyr Ala Asp Gin Cys Leu Gin Ley Val Gin Ley Asp Trp Glu Asn Lew Ser Ala Ala Tie AspSer Tyr Arg Lys Glu Lys The Glu Glu Thr Ang Asn Als Lea Ile

Cgapgagraggoraratatcgraatporatoracgactact bratoggooggaragacaarct garcgatgoratraataagagacacgocgaga trtaraagggoc ot braapgoogagotgtt taat

| | ) | \ 1 h I L | ' | L 1 . 1 f | ) | s h 1 4 |

T T T v I L] 1 ¥ T ¥ T L] ] L 1 T T T T r L 1 T T

QCLCCTCOtCCogtgtatagcgr tacggtangtoc tat aa0tagoCogcC gt Ctgtt0actOgCtacggtagh tattCtCrgtorggCtctagatgt tCCoNgaraagt tocgaC togacaaatta
100 105 uo s 10 125 13 138

Glu Gl Gn Al Thr Asn Al De His &g Phe Die Giy Arg Thr Asp AsnLeu Thr Asp Ala Tie Asn L His Ala Gl [l Tyr L Leu Phe Ly Aln Glu L Phe Asn

90Ca30g1 0ot Ja30Ca0CtJ0gCacC gUgACCaca0C AN A0ga0AaC JOCCOC TOC0gagCt Io0Araan tLaC3aCCTaCt Ot CCggrtLttatgagaarangaagaacygrtcagegecy

vivs bbb der i e R N R N L R R R N R FR R R RS RS E A SR R RE PR S AR R RN SR Es |

CCgttoCargact tegtogaroogtogractggtgtigactontgcte ttgoOggagargoc topaanc tot traaat gt t0gatgaaga00cc gaaaatac tottghocttottgoacaantogooae

1 145 150 155 160 165 13 175 180
Gly Lys Val Leu Lys Gin Leu Gy The Val The Thr The Glu His Gla Asn AR Leu Leu Arg Ser Phe AspLys Phe Thr The Tyr Phe Ser Gly Phe Tyr Glu Asn Lys Asn Val Phe Ser Al

aggatatcagracagCCatCrracalc gratCgtgCaggaraact toCCraagtt taagga0aat g toacat CttCACacCCJatcacCocCguOCCCagortOCgopagcac t Tt gagaacg R
I | I | I L i 1 I | i | i L 3 1 I 1 I 1 i 3 1 i Il
+ et 1 + 1 + t + t laaans + 1 + t + } + 1 + + t + }

toctatagtcgtgtoggtagogtgtoggtagoacgroctgttgaaggngttoaaattoc tot taacagtgtagaagtytgcoac tagtggrggcac gy teggac groCCgtgaaac ot tgractt

155 130 135 200 205 Zi0 215 220 235
Gu Asp [le Ser Thr Ala Ile Pro His Arg e Val Gin AspAsn Phe Pro Lys Phe Lys Gl AsnCys His Ile Phe Thr Arg Leu D Thr Ala Val Pro Ser Leu Arg Gu Hs Phe Glu Asn Val Lys

>

gaapgoratcggoatcticgtgagoacctoratogaggaggtottttoct torot it tataaccagotgctgacacagaccoagatogacctgtataaccagotoc tyggaggaatctoiogpoangca
: ] . h . ] 1 i : ] : ] . i ; 1 h 1 f 1 : 3 ] ; !
+ 1 t 1 t 1 t T + t t 1 t 1 + T t t t t + + T + t
cticcggtagoogtagasgractcyigganytage toctorarsaaaguaagugEasaatattggiogacgac totgtotgggtotapctggaca tat tggtogacgaroo oot tagagagooctoogt
23 255 245 ZEC 235 250 ZEE

240
Lys Ala Ikt Giy Ile Phe Val Ser Thr Ser lle GQu Glu Val Phe Ser Phe Pro Phie Tyr Asn Gin Leu Leu The Gin Th Gin Tle Asp Leu Tyr Asn Gin Leu Leu Gly Gy Tle S'H'Ai Glu Ala

ggCacCgagaagatcaanggoCigaac gAgigctoaatcigyroatccagaagaatgat gagacagoocacatratogoctoco tgocacacagattcatoccoct gt taagragatootgiccgata
. ] ) I f i N ] : ] : ] : 1 : 1 ) 1 h 1 : s ] L ]
t 1 t t t ] t 1 t 1 t 1 t ] 1 1 t T t t t t 1 t 1

ccgtggetoktotagttoccggacttgotocacgact tagaccogtaggtottct tactactckgtogagtyt agtagoggagogacogtgttc taagtagggggacaaat togtctaggacaggctat
25 25 185 29 =1 300

210, A0S 210
Gly Thir Glu Lys Tle Lys Gly Leu Asn Glu Val Leis Asn Les Als The Gin Lys AsnAsp Glu Thr Als His D Dle Al SHLEIIH'DHiI.iﬂ‘E Die Pro Leu Phe Lys G Die Leu Ser Asp

ggaacaccctgtotttcatootggangagtttaagagrgacgangaagtgatocagioct tolgraagtacaagacactoctgagaaacgagaacgtotogagacagoogaggocctytttaacgagct
. ] ) ] ) 1 x I ' | ' ] L 1 L I h I ) 1 4 L L ' ]
L v T . T L] L ¥ L ' T ’ ] L 1 T T T T r T 1 T T
CrttgtgggacagEaagtaggacc toc traaat to oo tgCtoC TtCal tangt Caggeanacy Tt gr tCtggatgac Tttt ot Ct I qCaAC jarcto it COOrtCrOggacadat g toga

111 az ket ehi} I35 0 45 35 az5
Arg Asn Thr Leu Ser Phe Tle Lt Gla Glu Phe Lys Ser Asp Gl Glu Val Tk Gin Ser Phe Cys Ly Lys Thr Lesu Leu Arg Asn Glu Asn Val Leu Gu Thr Als Glu Al Leu Phe Asn Gl Leu

gRACagratCgacc tjaCacaratcttCatCanCcacaanaanctgagaraatcancancor CotyOCgarCar tggataCac tgaggaat e tytatganc §R0aat T CCgagCtoacannT

R R N R R B R R N L B R N R R R N R S T R P ey Py SR IR RS F RS

Cttgtcgtagctggactgrgtgtagsagtagtcgy gt o togacctCgttagtogtcCgggacacqcrggtgaccctatgrgactoc ttarqygaca tac togoCt ot tagaqge tegactgtocy
aE0 35S Evinl s 350 e i 3890 355
AsnSer Dl Asplew Thr His Dle Phe Die Ser His Lys Lys Leu Gl Thr lle Ser Ser Ala Lew Cys Asp His Trp Asp Thr Led Arg Asn Ala Leu Tyr Gl Arg Arg De Ser Gu Lea Thr @y
_ﬂ* >

33gatcarcaagtCtgoCangagaaggtgracoraicCrgaagCacga0gatatraac Ctgrangaga Aot C o nra0gCaa0ga0ct JAgCna0gCC T CAANragaAIaCCanCgagatce

| 1 L 1 | | L 1 Il 1 1 Il
R B e R R B R B B B N AR SaneI= FESNERCES PR EPE BAE e s
ttctagtggrtcagacggttoctottccacgrogogtoggact togtgotoctatagt togacgtoc trtagt agagarggog ot togartogotooggaagttogtottttggrogotetagg
=m0 405 ai oam .

—— L1 420 A 425 &40
Lys Tle Thr Lys Ser Ala Lys Glu Lys Wal Gnﬁsul.ﬁl Lys His Glu Asp Tk Asnleu Gin Glu Tie De Ser Ala Ala Gly Lys Gl Leu Ser Glu Ala Phe Lys Gn Lys Thr Ser Gu Tie

QL CC LA prACaC g0t BoC Ty gatC A0 Cac TO0C 1ACAaC Co T 0aa08A0CA00300a03300308 T 00T gRag Tt Loagc tgacagoo toctogaectgtac Carctgctggactgguitgoogt
) ] h | . ] M | y | y | : 1 f 1 ) | h I . s ] ) |
t 1 t 1 t 1 t t t t t 1 t 1 + T t t t 1 + + T t 1
ACa0ggtOCgtoToc00Cgggac tagtcogtgac00a g tongac Tt gt oo Tor tol Tt ot a00acttCa0a0togac Ct Ot 0 JaCCo00acatggtonacnacc tOaccasacooca
245 450 A58 £l 465 rir) 475 &0 4E5
Leu Ser His Al His Ala Ala Leu ASp GIn Pro Led Fro Thr Thr Leu Lys Lys Gin Glu Gl Lys Gu De Leu Lys Ser GIn Leu Asp Ser Leu Leu Gly Leu Tyr His Leu Leu Asp Trp Phe Ala Wal
hasC pfi

FIG. 18B (continued)

o



31/62

o 5% ., 4 . HAS, . , .M, , . .. ., .55, . . 58, , .60, ., o ®W, . 5.
les.HeLylL:nA.:anEnﬂstmll.ﬁlA.InlriGvaAs.n'n'dMnLysEul.ﬁﬁmAsnﬂ(AlnIlemmvﬂlﬁﬁmﬁymmwrtﬂlﬂrIII!HSPme.GnLﬁ

S54IR

e pEL

1

GCADgTaTAag00CCTCAgC Tl a0 CCaCA0a0a33a0CAnCGa000c Tt Igataa A gt A Tat QR tAc Tl L oo 0at O COCCaAgat At o CalggtOc a0CACCagotaa0gcggtgal
R R B e R R R R L R L R e R N R N R R R R E A SRR AR AR AR AR
cgtocataticogggagicgaagetogggtgie toitttoghoge toocgaaartattotaratgatactgatgaaaggor tanggoggt totac tagggtgocangtogtgggiogacttoogocacty

Ed5
T!'ll.w- .QInL:nEs'H:EI.leI‘IrEI.lL\ﬁ- 'I'IrSHGHIG'\fPI!ASDl-'IE Mt Tyr WMHWIHEPI’DMDMH Ala Lys Met The FH:IA CH:SH'ITIE’ILHJI.\& Ala Val Thr

=
KEOTR

QDgtgasAgtoOngTgtyttgoggta g eCyata0gt Ot taAa0tANCtCgagaC T Ctagtgr tiCCiCtADatgotggac gt taggartCriCCtoggtiicticasagtototogeaty

£ E25 a0 £35 =t £45 E50 SEE
Als His Phe Gin Thr His Thr Thr Pro D Leu Leu Ser AsnAsn Phe Dle Gu Pro Leu Gu D The Lys Glu The Tyr Asp Leu Asn Asn Pro Glu Lys Gy Pro Lys Lys Phe Gn The Ala Tyr

™= S,

Acc! ral.ll'l'l

705 710 15 20 5 T30 s . 745
an Lys Asp Leu Gly Gu Tyr Ala Gl Lew Asn Pro Les Ley His lie Ser Phe Gin Aurg Die Ala Gu Lys Glu lle Met Asp Ala Val Glu Thre Lys Leu Leu Fhe Gin Tk

gel

taa:aaggacttng::aamgnca::acgg:aagcctaauctg:a.ca:actgtattgga::ggt:ugtttuct:ca.gagaa:cng:caaga:aagcat:aagctgaatggc:aggc:gag:tgtt:tac
+ I I I I I I I
attgtt:l:I:gaaa:ggtuc::ggtggtg:cgtt:ggattaga:gtgtghgal:ataanctggncagacaaaagaggtctcttggac:ggtt:tgtt:gtagtucgacttacngtncgcucga:aagaug

755 i
Asn Lys Asp Phe Alal.ﬁﬂles. His Giy Lys Pro AsnLeu ll: Thr Leu Tvr Trp TherLmeSe’PmEl.lnsan AInLv!- Thr Ser lie Lys Lu.ll.:nﬁvﬁh Ala Gu Leu Fhe Tyr

hibsC pfl

A

cgooc taagtcoaggat jaagaqgatggracaccooc tongagagaanatgotgaaraagasgotgaaggatragaaaacooraatooocgacacoctgtaccaggagrtgtacgactatgtgaatoaca
| 1 L l | L L 1 L 1 l
1 1 ] L 1 ] ] L] T 1 L

gCODgattCAggtCCtact totCCEACCgtgtggECgRCCCte tC O tACGACt LIt LCh GAC T toC tAg Ot L OgOgttA0g0gC t Ot gggacaAt gt ort COACAtOrt gAtacAC tEAgOL

F50 5 B F. v B0 815 E20 B2S Fc'vl
Arg Pro Lys Ser Arg Met Lys Arg Met Ala His Leu Gy Ghu Lys Met Leu Asnlys Lys Lew Lys Asp Gin Lys Thr Pro lle Pro Asp Thr Lew Tyr Gin Gu Lew Tyr Asp Tyr Val Asn His

P;pOMl‘| Apal* Pmil
aCtgTCoCacgacc iyt t0atgangCCanggCoctOc tCCCaany tia tCaC CAAggang Ty TC trAC ANat CatCaaN0atagnCgCt i tACCA0C0aCaAgt IC T LT NCCAC Ot gOCtAtCaD
| | L 1 | Il L 1 Il | 1
t t + 1 1 1 # t + t + 1 1 1 t t t } 1 1 1 t t t
ctgacagggigoiggacagactactocggioocgggacgacgngt tgcactagtggttor tocacagagtoctotagtaghtortatoogogaaatogtogotgticaagaaassggtgracrggatagty

el Ban Ban E5IL 855 B0 BES ol ETS
hi Lew Ser His Asp Leu Ser Asp Gl Ala.ﬁi Alx Ley Lew Pro Asn Val Tke Thr Lys Giu Wal Ser His Glu Tle Die Lysupﬁ AliHE'I'IrS:l AspLys Fhe Phe Phe His Val Pro Tk Thr

FIG. 18B (continued)

320

azsn

s

amo



32/62

artgaac tatcangCCNoraatt CoCC At taaAnt trARrranaggtyaa tocc tacC T gaagQanCar CrC jagaracctatca toggratcatcggooc Ctgatctatatcacagtg
L I L | . 1 1 L h 1 L I ! 1 . 1 L [ h I 4 1 . L \ I
t T t T t T t T t T t T t T T T t T t T t T T T t T

tgacttgatagtooggoogttaaggogtagattcaagtioghctcccacttacggatggacttoctogtgoggotctgtogatagtagoogtage tagoooogo oot iggactagatatagtgtcac
. ESD B L B35

20 505 aLn M=
Lew Asn Tyr Gin Ala nhmnsaﬁns«L\&mAmGn.ﬁi'\.ﬂlunMaTszuL\rsﬂ.lHls. Pro Gu Thr Fro Tie Die Gl mmuiwmli.a;nm Tie Tyr Tle Thr Val

atEﬁctEflcttﬂsraawlttftM?ﬂmmtﬂwﬂatt?gwtmaftxcwtﬂgﬂfmﬂmglatagcwfnmt:ﬂgtwtgw?

+ | + } 4 1 4 { 4 { + } + } $ } + } + } 4 1 + { + |

tagctgrggtogoCgttotaggacctogtogortopgacttytogtaggtogtcaaac taatggtot ot tegarc tt Lo oo tet tor totcoracogte gt tocgtocggaccagataccarcogt
2E 525 oI 05 340 B 550 o855 L

I‘I! A.!DEIH' 'I'-hr G.VL;E Ile I..Hlé.lﬁ.nhi EH'L.-HIA;HT;I' [.Il ﬂné’lp;lll;l':ﬂml.\lﬁl-;ib.a.ll.lﬂhln.ﬁ-i G‘I.Il-;ié.lﬂ.i '\J.H .P..Ill.la»ﬁi Gin l:l! l'l."DSIH' U‘II Val él’ >
. =
Ca20Ca300at CLRARCAI0C 2L C a0 Ca0gT CatCCACgagRC] L gRCC L gR Rt CCaCtAcCagge CtOgtogtC tgagRacCERaL L conc Tt taagage aagaggaccgocat

T

gttagttoctagacttoghcoogatagactogotocagtaggtor trtagoacctggactactaggtgatogtcoggcaccaccacgacctottggacttasagoogaaat totoghctortogoogta

il ag5 995 1000 1005
L [=] Arg Thr

5 a7 sag 60
The Ile ihiLﬂJLi nﬁ iLﬂS«EhUnITEHBQITk'\I’HI!iLﬂJN:tIIE His iGHAIHVHUHIUHLﬂJGuMnLﬂJAanEiHELiSﬂLi i ﬁll:

COCCgagaaggCOytgtacCaNCagt T CIagRaga gC I gataaget ast LR T O LC gaa0pac Lt Cageayagasatg0gangegtgC bgeacc catactage Lgatagactagt ic
T T T T T T 1 T t T t 1 t T t T t T t T t T T T T T
gogoctottocgoracatggtogtcaagrtottotacgactagotattogacttaacggaccacgacttoctgataggtogto tot ttoacootcogoacgac t toggtatgg togactgtctogtcasg

100 nELe 1000 111 1030 1035 100 1%
Ala Glu Lys Ala val Gn Gin Phe Gl Lys Met Leu Dle Asplys Leu Asn Leu val Leu Lys As Pro Ala Gl Lys val Gly Wal Leu Asn Fro Gin Leu Thr Asp GIn Phe

arctocttigocaagatgggoacccagtctggeteootgttttacgtooot gococatataratotaagatcgatc oo tarCggCt tog tOgacco C T ogtgtggasaaccat Caa0aAtracgana
L i ] Il L | i L L L I | i 1 L L i L
T N T L] T T N T T T ' T ’ T T T ' T
TO0Ag0AAA 0Tt C tACCC Ot 0gtr 30300033 0gAra3aAT K AC A 00 At A g ARt Lot agr tagg00ac 0 0CCJaa0r Arc t0ggAa0caCacC Lt tagt et tagtgctct
w0 s w0 10es - s Lo 1090
Thr Ser Phe Ala Lys Met Gly Thr Gin Ser Gy Phe Leu Phe Tyr ¥al Fro Al Pro Tyr Thr Ser Lys Die Asp Fro Leu The Gly Phe Val Asp Pro Phe Wal Trp Lys Thr Tle Lys Asn His Gu
hbsCpfl

gCCOCAaNCAC o tgOaggoc ttogac ttICgractargacgtaaaarcggoact tratootgract t taagat gaar agEaatrtgter tCCAgagggecCtcCr oo tttatgocgoang
1 i 1 Il L | i 1 L L i Il i | L L i Il
L]

1 T
£0QCgTtCgtyaaggACCtCCCOAA0C tJAaA0aCOrgatOCtgrart LT OgrCOCtgRAgTaA0gacgTOaat tCtaC IOt Tt AgACA0gaa0gTC LoCCCggac0ggeCOaaatargacqLac

115K 110 1110 1115 1120 1135 1190 1135
Gy

1068
saﬁm His Phe LEU Gl Gl Phe Asp Phe Lew His Tyr Asp val Lys The Gly Asp Phe Tie Lews His Phe Lys munaiunuusammni Leu Fro Gly Phe Met Pro Als T

goatatcgtgttcgagasgaacgagacacagtttgacgoraagogoaccot tricatcgropgoaagagaatcgtgoragtoatogagaatcacagat traccgocagataccgogaccigtatootooe
| " | 1 l | " | 1 1 \ | . | 1 l ) |

1 T T

crtatagracaapctottotboctotgtygtoaaan tgopgt oo gtongyasagtagoggoogtotot gotCactagotottagtgtctaagtogoogtotatggorctggacataggacog
1140 1145 1150 11855 1360 1165 1170 1175

Asp lle Val Phe Glu Lys Asn Glu Thr Gin Fhe Asp Ala Lys Gy Thr Fro Phe Tie Ala Gy Lys Arg Zle Val Pro Val Tl Gl Asn His Arg Fhe Thr Giy Arg Tyt Arg Aspleu Tyr Fro Ala

|l:1hl
aacgagetgatogocctpctogaggagaanggeatogtottcagggatoge toraacatoctgocaaagtge togagaatgacgatichracgocatcgacactat ggtoge et gatecgoage gt
[l " i 1 L i " I 1 L n i i i [ L n [l
Ll b 1 L] L 1 b 1 L} L L 1 . 1 T L ¥ Ll
TLgCtCgACtanCggRCgACCTErte tECrCgtARCACaAger tACCagqt LtAggAc ggtt LCOAcJaCC It LAt gCt AA0Ag 0N Jgtagr Lot U TACCACCggac tAngCgtegcacg

1380 I 1190 1958 1200 1370
Asn Glu Leu Tle Ala Leu Leu Glu G Lys Gy Tk Val Phe ASp Gly Ser Asn Dle Leu Pro Lys Leu Led Glu AsnAsp AspSer His Ala Tle Asp Thr Met val Ala Leu D= Arg Ser val

tOCagatrggaactoraat Qo rraCan0Cgag0actatat CaAranCCOOgt jrgCgato Tyaatgorgt gTgC tIOger torCogt trafaac CragaqtgCCratgarqoogatnrcaatog
i f i | f i F N ) | ' T h I s N ) | h | 4 1 s h ) |
¥ T b I t T i T t T b T t T f T t T t l 1 T 4 T t T

acgictacgootigaggttacggoogtgtogetoctgatatagt tytoggoocacgog: tagact tacCgaca gAAQCtgagYgrraaagto tigggtotcaccgggtacctgeggrtacogt tace

15 1230 195 1240 1245 125 1255 1260 1265
Lew ﬂnthAiAinsalsnAh Ala Thr Gy Gl Asp Tyr Tle AsnSer Pro Val AiMme&inﬂr uummuﬁaﬁm Gin Asn Fro Gu Trp Fro Met Asp Ala Asp Aka Asn Gly

FIG. 18B (continued)

420



33/62

CgEEtIEIEtEg:EEmﬁg:tﬁtg:tﬁatcﬂ:l:tmmﬂiwtﬁgﬁxm‘tﬂﬁ[ﬁﬂtﬁgg&twthtﬂtt@#tmﬁm
5 1 1 1 L 1 1 L I 1 I l 1 1 L L 1 1 1 l 1 1 L L 1 l
R e e e T T
0C00ATgOTGtA0cgggaAct tCCCgOtCgACgRCHactTAgtggact LOCt CLCgt et agart LEgACgr tIgCCOtAgROgt tA0tCCIgarCgarcggatytaggrec togacgrgtigtttee

1270 LI75 1ZED 1285 L 1255 13 AEE L
Ala Tyr His Ile Ala Leu Lys Gly Gn Lew Leu Leu Asn His Leu Lys Glu Ser Lys Aspleu Lys Leu @n Asn Gly Ile Ser Asn Gin Asp Trp Leu Al Tyr lle Gn Gl Leu Arg Asnlys Arg

|Hal rhvlll rl.‘ll
CCOOCQYCCAC)E3aaa0gConge tCCtaCCrAtacgatgttceagattacgottatorc tatgary tgrCiga tatgratacoratatgatyt CoCCgactatgoot
| 1 L ] L L L ] L L |
t 1 t t t 1 t T t 1 . t + T t T t t t t t T 4 T t t
gOCCgCCgOTgCtt Tt CCggCCggto gt TIt oCt Tttt oCCTAg00atggOtataC taraaqgtC taatgrgaa tanngatOCtgracJaC tastACN Tty tatac t acagoo0Ctgatacma
Fro Ala Al Thr Lys Lys Ala Gy Gn Ala Lys Lys Lys Lys Gly Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Als Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Tyr Pro Tyr Asp Val Pro Asp Tyr Ala

EEEEEEIEEEEIEEEEIEEEIEEESEsssEEssssmssssssssmsssssmss |0 frEme with kb pfl] sessssssssssssssssmssmsssssEsssEssEEEEsssEeseme e el

EcoRI EcoS3kI Sacl

aagaattoctagage togotgatcagootogac tgtgoctictagttgocagocatobgt bgt thgoccotoooooghgoctioot tgaccotggaagghgocactoccactgtoc ttioctaataaaat
i 1 1 1 L 1 1 L M 1 I l 1 1 L L i 1 1 l 1 1 L L 1 1
T T T T T T T T T T T T T T T T T T T T T T T T T T

TECTraAngatctCganCgactagtogga0CtIacacOgaana T 3aC 0t COgta0acaaraaac 000300000 0gAS0EAT T0gaCe LCCAC 00000t Jaca0gaAAgat tat Lt

o

- I .

Sphl  Motl

gEngElﬂEltUIEFE-UCQEBttlgtfthIjtag:jWﬂﬂ#tfwmtmmftwwwtmgwmtﬂf]
L 1 L L Ll I T L 1 I T L T

CtoctttaacgtagcgtaacagactCatoCaragtadgataanac coCrCACCCAlCCgCCtgtcgt toCorC oo tAa0Crt t it At guoCgtalgarc COtCgoCOgogtorttogggate

e T
Y Trr P PR P P A e e R e T A e P R P PR e S e v
aCTaCCtCaanc0gt0a0g0a0agargnCga0CHag00agTgac toC0ge Cogn tOg T HoCA00g00C TOC00gCCCaaaC0g0CCCOCCggagt Car togoTe grtgr Qg togacggacgtere

00 At e g A LT L OCa L g gy A L ACaC g CATac g CAaagCaat Cat gt acgc Qe ce O TagCpcgoat taagrgC gac a0t tagtagt tacacgeagegtga

} } } } t 1 t t + t t } t t t t t t t } - 1 .- t } }

COCQgactacgocataaaagangaatgrytagacacgocataaagtytogogtatocagt tuogt tggtatoat g gonngRcatc grogrgtaaticgrCCgoic atacraCcaatogguogcact
L F1 Origin

CCgCtacACttgoragogocctagooccogotcct tiogotttot toCott ot ttorcgoracgttogooggott toroogucaagetotasatopgggoctocotrtagggticogatttagtgotes
. | : | f i : i . I ; i F 1 : i ) | } i . 1 . i : |
1 Ll L L Ll 1 Ll L L 1 T T 1
ggcoatgtoaacgytcoogagat g 0aggaaalc 0aaa0aa0004a003Aa0300 00T 00 A3 000 COA3A0000CA0N TCagAtINAgCC COC0a0003AaTCoCARg0C TAAATIACgAAA
1 Dngin

ralll
argoraccicgaccoraasasactigatttoggigatggtitcacgtagtgggocatogooigatagacggtttttogooctttgacgttggagtoracgt tot ttaatagtggactot byt tocaaact
f 1 : 1 . 1 . 1 ; I . ! : i s N h 1 : I . 1 . 1 . !
t 1 ¥ T t 1 i T ¥ T t 1 ¥ T f T t T ¥ 1 1 1 ¥ T ¥ T
TOCCgtggagCtOgggt Tt Tjaart 3aaCCCar TACCAAtOCATCACC COgtanCgygac tatC t)CCaaaaagCIDgEaAC T OCaACCTCAgDT GCAATEAAT tATCACCIgAgaaraangt oA
1 Dnigin

gJaaC3aCaCtCaacco tatctoggoc tat ot ttgatttataagggatt tigCogatttoggoctatt gyt taaaaaat et gatitaacaasaatttaacpogaattt taarasaatatraacgt
| i L Il L L | 1 L L I L i | L L i |

1 1

crtigttgtgagtigggatagagooogataagaasartaaataticortasaacggrtasagcoggatasccaatt tittactogactaaatigt tit tasat tgogottaaaattgttttataattgoa

—]

1 Cngin

ttardatttiatytgracttCagtacaatotge tCtgatgrogratagt taaqCaAgn OO jaCa T OCCAACACC o0t 0 §O0CCCjarnggCt Tyt CogCtoCrggratconCt tacagaca
L | 1 1 X 1 h I h ] L 1 s 1 f 1 L ] M 1 . I ]

23tgtrasaataccacgtgagagt CAt gt tagargagac aggCgtatcaattrggto]gogctOrgggCogtigtIg0cgaCtCgrgggact JoCCyaaragac gagggc COT A0grgaatgtogt

a.gl:hgtgaxgtctl:l:gggagctg:atgtglxa.gaggttttl:ancgtcatl:axgaaa.cgcgcgega.cgaaa.gggcctcgtgatacgcctatttttataggttaangtcahgataataamtttctta]
" Il 1 1 . 1 M L + 1 n 1 1 1 M L : ] 1 1 4 1 " L + Il
¥ T v T J T L T ¥ T v T ' T L T ¥ T T T L T ¥ T ¥ T

tCOaCaCtOgCa0a000CCto0acgtacacagt CtCa3aa0t 00Cantag tooC Lt IgrgogC ot gt T CCC0ganCactAtgC00ata3daatatcraat tacagtact attattaccasagaatc

acghcagghg;cxttthcggggaaatgtgc\g:ggaan:nctatttgtttatttttctaaata.ca.ttcaaatatgtatcug:tmtgagacaataaxctgataaatg:thcaataatattgaaaaa;ga
T T | ¥ I I r

tg:.ajt::x:ghgaaaa]::ﬂcttta.ca:gcgc:ttggggataaa:aaataaaaa;atttatgtaa.gttta.taatajgcgagta:tctgttattggga:tatttacgaa]ttattataactttttcct

FIG. 18B (continued)

5720

EL10

&340

TG0



34/62

agagratgagtattcascatttcrgtgtogorrttat tooctet ttgoggeattttgor thoc tr t it tgCtCaCCCAaAACNCt Oyt j33Agtaasagatoct gaagatcAgttOngtcacgagt

gUgtracaTCgaact gyatctraacagrggtaagatccttgagagr tt tigoCCaagaangt ttcraatjagaqCacttttaaagttonge tatghgocgongtat tatcoogtat tgacgeonag
L 1 L L | 1 L L L ] L L ]

T
cocaatgtage thgac tagagt tgtcgrCattctaggaactotraasagrooggottot tHcaaadggttac tac o toEaaat tTCaagacgatacaccgogocataatagogcataactocggooe

caagagcaactn_utn_axgcatacactatlxtcanaatgactnggttgagtxtcxcmmmtwmﬁwwﬂwmmtﬂchMQam

gttctcgtugagncagcgg:gutgt:gataagagtcttactgaa:caact:atgagtggt:agtguctmxgtagaaxgc:cx:gtxtgmatuct:tmtxgtcxganggtattggmt:x

ataacac tgcggocaacttacttotgacaacga toggaguaccgaaggage taacogo Lttt tgracaacatgogggatratgtaac togoottgatcgttgggaacoggagrigaatgaagoeatacc
) 1 L ] L 1 N I L | | I h 1 L Il ! I L I 1 i N I L I
t T t 1 + T t T t 1 t T t 1 3 T t T t T t T + T t 1

tattgtgacgoopgt tgaatgaagactgtigotagoctoctyggot tortogattggogaaasaacgtgtigtacccoctagtacat tgagoggaactagoaaccottggoctogacttact topgtatog

TttOCtgCtogCact gTogtorta00gaca trgttaccgt gt graacocgttgat a3 ttgaccgottoatgaatga0ato0aa000cc gt ttaAttat CgaCC A toCgro At ticaargt

ggaccac ttotgoge toporoCt Lorggotge togt ttat toot gataaatct)gagCo gt gancgtogaancc grogtatcat toragcact goggrCagatggtasgocctocogtatogtagtta
¥ Il ¥ | } i § ] } | ; Il 4 i ¥ 1 § Il ¥ | I i ¥ ] } |
L T v T v T L T Y T ' T J T L T L T Y T v T L T ¥ T
CCtOgtgaa0acnCancc]o00aanoc COacCyaccaaataacgac tatt tagacc o ggCrac togCarCt toNgCOCCAtagtaac gt gTgacocCgtc talCAt LCgOgangacatagratcaat

fCtaracgacggogagtoaggraactatggatgaacgaaatagacagatcgctgagataggtgoCtcactgattaigrattgytaactgrCagaccaagttactcatatatactttagattgatttasa
I I i 1 | I 1 1 1 ! 1 1 |
T

AgAtgLOCtgCCOCt CAgtCogt tStACCTaC tEOCtttAtC gt A0 gACtCtANCCACgYagt JACt At I COtaACcattJACAgtrOgttcaaat JagtAtAtat gAatC taACtAat L

artoCattritaatt raa3ageatctagguaaqatcirittgataat teatgarcaaaatcori Taargigagitt iyt torac igaqogytCagarcoc Gragaasaqarcadanggatcrictogl
! : | 1 il ] . ! 1 1 . I : | 1 il : |
1 L] L 1

Ll L] L 1 1 Ll T L 1
tgaagtaassattasattttoctagatccacttotaggasaaactattagagtactogtt ttagggaattgractcaaaagraaggtgact cocagto tggogoatcttttotagt ttortagaagaact
| pUC ori

gatCCtttrrt trtgopogtastCtoc toC tiCaaacaaaaaaarCalr e TacCagCggugt gt grCngatraaganctarcaartCt t i toogaa0gtaac tHgCttCanCaganccaga
. I ; ] y 1 N il L ] ) I f 1 . 1 f 1 : ] 1 1 N 1l L ]
T T T T T T T T T T T T T T T T T T T T T T T T T T
ctapgasasaagacgogcatitagacgacgaacgttigttitttiggtogrgatggtc grraccasacaaacggoc tagtictogatgytt gagaasaaggot torattgaccgaagtogtotogogtot
pUC ord

tarcasatactgtorteCtagtgtagccgtagt tangoCacract trAAgRACt Ot ANCACCEC tACAtacCtoge totgCtaat ot gtaCcagtogc toct goaqtgoogataagtogtgtet
L 1 L L 1 1 L L L ] L L |

f T T f T T T T T T y T t T # T u T t t t T $ T $ }
atggrttatgacaggasgatcacatogoratraatocggtggtoaagt tottgagacatc gtggCogatotatgoagC0a0ac gattaggacaat ot caccgacgacgutCaccgotattcancacags
pUC ord

TACCgOgtiggar e aagAr Jat gt AL Ogat3a00C 0 ACggtC IO tRAr ggIgg t b gt rACACAgE L AgCE [YAYCgAArgaLC tACACr JAT tAgAL ACE TAragg HAgC ta

Ll 1 L L 1 1 L] T l 1 T L 1
atggoocasce bgagttctgotatoaatggootaticogoghogoragoocgacttgocooocaagracgtgtgtogggtogaacc togot bgotggatgtggottgactctatggatgtogoactogat
pUC ad

tOA033AgEgCCacgCt CCCgAAn0ga0aaangr ggRCagytat oyt aan q0cagygtcgaacaggagac gracjangganc tirragygegaaacgor ggtatot ttatagtortgtogggr

n ] 1 ] 1 1 3 L 3 ] n ] 4 ] 5 L n ] 1 ] 3 ] 3 [ 1 ]

R e B T S T e S

actctttopoggtgogaaggget tooc ot thcogoctgtocataggocat togooghcocagocttghoctotogogtogotooctogaaggtorooc tttgoggaccatagaaatatcaggacagooca
BUC &

1

ttogocacctotgac ttgagogt cgat ttttgtgatgrtogtcagggoogoggagoct atggaaasacgoragoaacgongoc thtttacggttochggoc ttthgotogoot tttgotoacatgt
| . i | | i i | 1 i " | . L fi | F
T T r T T T t T T T t T t t T T t
3300t gga0artasc tCOragCtaaaaarac talgancagtCcooiigootcggatacct t it gt Cgt i Qoo C0a3aaa g CaaNacC])aa3argarcgjeasacqagtgraca
pUIC o |

FIG. 18B (continued)

7150

7410

E320



35/62

(9462) SgrDI
(9345) Sspl

MfeI (161)

Nrul (208)
MIuI (228)
Spel (249)
SnaBI (590)
Eco53kI (816)
SacIl (818)
Nhel (895)
BmtI (899)
AfIII (908)
(911)

(917)
KpnI (921)

(8541) AhdI

M
bla promoter Yors

Ot

(7651) Pail

(6982)

| SbfI (2190)
—— BIpI (2219)
pcDNA-hAsCpf1(S542R-K607R) (2)
9464 bp
BstBI — ||
o
o
(6816) RSFII
(6697) BssHII

AarI (2373)

BsmBI (2460)
(6418) PfIFI - Tth111I

:BvaI (2660)
BspEI (2722)
BStEII (2770)

BsiWI (2901)
(6090) AvrIl

=
. WC)
Rove 20’
(5857) SexAIL*

8 [}

Agel (3224)

PmII (3544)
[
(5567) Dralll

(5253)

BbsI
(5027) Xbal
(5021) PaeR7I - PspXI - TIiI - XhoI

(5015) NotI
(4988) EcoRI

(4898) BamHI

XcmlI (4567)

Fsel (4878)

FIG. 18C



5

gr

36/62

gacggatcgggagatctoccgatoooctatggtgoacte tcagtacaatotgototgatgorgoatagttaagocagtatctgotooctgo thgtgtgt togaggtogotgagtagtgogogagcaaaat
fi I y | i I f [ i | y I 3 I . f f | f | ; . i : |
t t t t t t 1 1 t t t t t t 1 1 t 1 t 1 t i 1 t t
ctgoctagooe tetagapggotaggogataccacgtgagagtoat gtiagacgagactacgoogtatcaattoggt catagacgagggacgaacacacaacciocagogactcatcacgogotogt tita

rul Tul pel
ttaagctacaacaaggoaagget tgaccgacaatigoatgaagaatotgottagggitaggogttitgogotgottcgogatgtacggoccagatatacgogt tgacattgat tattgactagitattaa

aattogatgttgttcogticogaactggrigttaacgtacttottagargaatocoaa toogcaasacgogac gaagogrtacatgorogg totatat gograactytaactaataactgatcaataatt
| CHV promoter

tagtaatcaattacggogtrattagttcatagoocatatatggagttoogogttacataacttacggtasatggoocgoctggrtjaccgroraAcgaccoccgorcattgacgtoaataatgacgtaty
) ] h ] h ] L ] ; i ) ] . ] f ] . h , | A ) ] ) i
t 1 t 1 t 1 t T t 1 t 1 t 1 + T t } t T + + T t 1

atcattagttaatgooocagtaatcaagtatogggtatataccicaaggogoaatgiattgeatgocatttacogggoggacogac tgaogogh toct gogggcoggtaactgoaghtattactgoatac
CHMV promoter

ttoocatagraargoraatagggactticrattgacgtoaatngtogagtatt targgtasactgrcract tggoagtacatcaagtgratcatatgoraaqtangorooc tattgacgtraatgacgg
N N TR

3agogratcat gyt tatcoc tya3aggtaact gran ttaccrACC TCAta3ata Cat i jacpogtoAaccgroatgtagttcacatagtatac gyt TCAtC0000a taac tragrac tyoe
CMV prmoter

naBl

taaatggoocgoctggoattatgoocagtacatgaccttatgogactttcotact togeagtacatc tacgtattagtcatogotattaccatggtoatgoggt tttgocagt acatcaatgogogtoga

R R N R R R S R e R R R R B S R R A R R SR S E SR SR SR SN EE FRRES FRRE |

atttaccgogoggaccgtaatacgggtcatgtactggaataccotgasaggatgaaccgteat gtagatgeataatcagtagogataatggtaccactacgoraaaaccgtoatgtagt taccogeacct
CMY promoters

TAgCgYt tUgACtCACQgYatt trCaagtCtCaCor ATt jacgtraatggagtt gttt toraccaaaatCaArQygact t toCaaaat JrOgtaACaaCtCCCOCCATJACOCASATtggYCg

h i ) I ) ] L f ) ] f i h ] ) | . | h | : ) J ) i

t 1 t 1 t 1 t T t 1 t 1 t 1 + T t } t T + + T t 1

atcgocaaactgagtgooce tadaggt tragaggtoggytaac tgcagt tacco tradacaasaccytgytit tagt tgrcotgaaaggr tttacageat gl tyaggogogg taactgogtttaccoge
CMV promoter

!ca!!ﬁj |S.n:l th1 |I|II.K |,MIH

gtaggcgtgracogtgooaggto tatataagoaganoto totgn taac tajagaarc Cactgotractgoct tat cgaaat taatargar trac tatagggagacc caagotggotagogtttaaactt
: 1 ' i : 1 A 1 A | ' | : i . 1 : 1 : i 4 f 1 : |
+ t t t + t t 1 + t t t t t 4 1 t 1 t t t + 1 t t
catcogracatgocaccotocagatatattogtotogagagaccgattgatctottoggtgacgaat gaccgaatagetttaattatgotgagtgatatooctctgggt togacogatogoaaatttgaa
CMV promater

e

HindIm r‘““ KpnI

aagcttggtaccgocaccatgacacagttogagggctttaccaacctgtatcaggtgagoasgacac tooggt ttgagotgat cocaragggraagaccotgaancacatocaggageanggctteatog
I } I Il i L i 1 I Il I Il i L 1 1 I Il } | i i 1 } Il
t t t t t 1 1 t + t t t t 1 + t t } t } + t t t t
ttl:ga.ac:atgmtggta:bgtghcaagctl::cgaaabgtbgga:atagtccactcgttctgnga:gnca.axtl:gxtamtgtc::gtt:bggactt:gtgtaggt:ctcgtuc:gaagtagc
0

33
MwmmﬁuﬂrﬂnmanmmﬁlVHSHLﬁ mm.ﬁﬁmaum Ik Fro GnEfLys. Thr Lew Lys Il: D Gin Glu Gin Gly Phe Dk

aggaggacaaggoccgoaatgatcactacaaggagetgaagooratoatogatcggatctacaagacctatgoogaccagtgoctgcagct ggtgoage togat toggagaacctgagogoogocatoga
i | : | : I : [ : | i | F I ; f ; 1 h | . . i : |
+ t t t t 1 t t + t t t t 1 + T t 1 t 1 + + T t t

tootoctgticogggogttactaghgatgt toctogact togogtagtage tagoctagatgh totggatacggot ggtcacggargtogaccacgtcgacctaaccoto tiggactogoggoogtagct

40 45 1] i1 ol ES i} it B0,
Gu G ASpLYS Als Ari Asn ASp His Tyr Lys Gl Leu Lys Fro Dle Tie As.pl.i Tie Tyr Lys The Tyr Ala Asp Gn Cys Lew Gin Leu Val Gin Leu Asp Trp Glu Asn Leu Ser Ala Al Tk Asp

ctoctatagaaaggagasaaccgaqyagar saqgaacgroctgat Cangagraggocacatatograatgratccacgactact tratcggrrgyacagacaacc tgarcgatgoratcastaagaga

L 1 : 1 : 1 X 1 ' I f 1 : 1 . . ] ) ] X . 1 L 1
t T t T t i i 1 t T t T t i i 1 t 1 t 1 t t 1 t T

gagogatatctttoctctittgectoctictgttcctigopogactagocioctogtocopgtgtatagogt tacgg taggtoctgatgaagtagocggoctgtc tyt togactoge tacggtagt tattotct

100 110 115 120

e w g3 ALz
Ser n-rni Lys Glu Lys Thr Glu Glu mlriunml.:u Tie Gu Glu Gn Ala Thr mEmma Tie His Asp Tyr Phe Die G\-’Ari Thr Asp AsnLey Thr Asp Ala Tie nl.:an.Ai

ca.l:gccgagat:tacaamcctgtbcaaggc:gagctgtttaatg:aaggtg:tga,a.g:a]ctggg:ancgtgac:a:aamgagcxgagaa:gcc:tgctmctt:gaﬂagtttxaacct
I I I I ' I I I I I ' I

gtgngg:tctagatgttc\c:gga.caa]ttccmctuga:aaatta.c:gttl::xgacttl:gtcganccgtgg:actgtgttggct:gbg:tcttmangacgcctcgaagctgttcaaabgttgga

125 130 135 140 1485 150 155 160 165

His Ala Giu Dle Tyr Lys Gly Leu P Lys Ala Gu Leu Phe Asn Gly Lys Val Leu Lys Gin Leo Gly The Val Thr Thr The Glu His G Asn Ala Led Leu Arg Ser Phe Asp Lys Phe The Thr

hiAsC pfi -

FIG. 18D

510

1170

1430



37/62

acttctooggettttatgagaacaggaagaacgtoticapogoogaggatatcageacagooatoccacaccgeat cytocangacaact toooraagtttadggagaat gtoacatcticacacgoot
L | L | 1 ' I | ’ | . | : I L | L | . : | L |
t t t t t } t i 1 i t t + I t 1 i t t

i t 1 1 t T
tgasgaggoogasdatactotigioctioigracaagiogrope tootatagtogghogot agogtgtogegrageacgtoctgtigaaggggticaaattcoio tiaacagugtagaagiotgegga
1m 185 135 200

ATS 1E0 A50. 205 210
Tyr Phe Ser Gly Phe Tyr ﬁl.ﬁinlil‘\ﬁ.ﬂin'\l’dﬂ!&rﬁ.h Glu Asp Tle Ser Thr Ala lle Plnﬂilri Tle Val Gin Asp Asn Phe Fro Lys Phe Lys Glu Asn Cys His [kﬂ!ﬂrkiLﬂl

gatraccgocgtocccancctocgogagoact tigagaacgt catcgooatcticgtgagoacctocatogagoaggtottttoct toocotttttataaccagotoc tgacacagaccoag
\ 1 L ] : 1 I . . I L |
T

" L i ] 3 ] " ] 5 ] 1 ] 3
I T TN P T T TP T A Te T PPN B AT
CtagtggCpgracgggtrggacgerctogtgaaactettgrar it torggtagergtagaagrac trgtogaggtapctor trra tattggrcgacgactgtgtctgggte
20 225 oY
Ile Thr Ala Val Pro Ser Lew Arg Gu His Fhe Glu Asn Val Lys L Ala Tle Ile Phe Val Ser Thr Ser lle Glu Gl Val Phe Ser Phe Fro Phe Tyr Asn Gn Lew Leu Thre Gin Thr Gin

atcpacctgtataaccapctoctoggaggaatctotogooagoraggcaccy CARQOQCC tyaacgangtoc toaatotgooratccagaagaatgatgagacagoocacatratopocton
n | 4 J 4 1 + L N L 4 J 4 1 . Il 4 | 4 1 4 N N 4 |
T T T T T ] T 1] T 1 T T T ] L 1 T T T T ] L L T T

tagrrggacatartggtogacgacccorttajagagocctoogteogtggc ot tetagtt COggact tCtOrAC0act tagArc It a0gt CLICTTAC TArt CtYtCqggt Ftagtancgganng

295 2m 280 285 295

2650 T 1 290
Il AspLod Tyr Asn Gin Leu Leu Gy Gly lle Serl.ri Glu Aly Gly Thr Glu Lys Tkt Lys Gy Leu Asn Gl Wal Les Asn Ly Ala Tl GIn Lys AsnAsp Gu The Ala His Die Jie Ala Ser

tCrararagat tCatCoCCtgtttaagcagatorttoogataggaacaccotgierttratortgiangantt taa0agcjacfaniRagtyatcCagto Ct o T OC A0 tal AANacar TgC A
| | L 1 | | L 1 Il Il 1 Il

+ t + 1 + 1 + t + t + 1 + 1 + t + } + 1 + + t + }
arggrgtgrctasgtanogggacaaat togtotangacangctatcCt gt gojacagaaant Aa0gacc o tradat tetogCtgotoct toar taggtraggRagacgttCAt gt oty gacgacte

w e a0 s o0 5 T30 L 140
Leu Pro His him Ik Pro Leu Phe Lys Gin Tie Lﬂlsa'»\:alrihm‘nruusa'm iz Lol Glu Glu Phe Lys Ser ASp Gl Glu ¥al Tk Gin Ser Pre Cys Lys Tyr Lys Thi Leu Lea Arg

33argagaactoct0gagaragCCaggC oottt aargEnCt gaacaqCatCgacCt Rl ACaC At TCAt A0 CACAAGAANC t)JAgEraa trac agrgCrr Lyt grgaccactgataca
I 1 I | i 1 i 1 I 1 I | i 1 I 1 I 1 1 1 i I 1 I 1
t t + } t t t t t t + } t t + t + t + t + + t + t
trtgCrCttgCargacctCtgtogocCCgOgaraaattootogacttgtCtagctggactyttgtagaagtagtoggtgt tot togacc ot gttagtogtogegogacacne tygtaccctatge

345 50 55 360 65 am ey 280
Asn Glu Asn Val Leu Glu Thr Ala Glu Als Led Phe Asn Glu Les Asn Ser Tle Aspled The His Tle Phe Tie Ser His Lys Lys Leu Gu The Tle Ser Ser Ala Leu Cys Asp His Trp Asp Thr
hiiheCpFL

CTOaggaatgC oy tatganc)iaaat LeC IR I0acanncaanat carcaagtctgrr 30030300t A000CanCC tIRa0C 3003004 TATCAACC grapgagat catCrCnpccgoag
; h ; ] f 1 ' 1 ; ] : ] . 1 : i } I : 1 : ; f : I
+ t t t t 1 + T + t t t t 1 + T + t t t + + t + t
gACTCCtiacggaratactoOeCtor tagaggetogac tytCogr e tagtogt tragacggt toc ot tCArgtogrgtoggact tegtoctCotatagt togacgtoCtCtaqtagagacggegte

385 -] 5 400 Al A0 415 A0 425
Leu Arg Asn Ala Leu Tyr Glu & Ile Ser Ghu Leu Thr Gy Lys Tle Thr Lys Ser Al Lys Gl Lys Val Gn & Ser Leu Lys His Glu Asp Die Asnleu Gin Glu Tle De Ser Ala Ala
e
graaggAgCtjagcyaggeC thraagcagaasarcageyagator by tCCrA0graracyorgerCtgyatrageractrctacaarcr tgaagaagcaggagyagaaggagatcoigaagtctoaget
" 1 L l L L 1 [ 5 1 1 | L L 3 1 I l 1 1 L 3 1 I l

cgttcotogactogotooggaagt togtottitggtoge totapgacangggtocy tytgogoc gogacctagtoogtgacggatgt topgactic thogtortcotottoctotaggacttcagagtoga

Rk 1] o A3 440 445 A0 455 il e 470
Gy Lys G Leu Ser Glu Ala Phe Lys GinLys Thr Ser Gu The Leu Ser His Ala His Als Ala Leu Asp Gin Pro Lew Fro The Thr Leu Lys Lys Gin Gu Glu Lys Glu Dle Leu Lys Ser Gin Leu
hiiA&CpFL

1

9gaCAgCCTOCOggoCtgtatc accrgerggart gyt tCCOtggatgAgtCraacgangt gaCCOC gt trtOCCC0gctarC00CaCaA00 TOgAAtggagrrgtctCtgRgCTCTar
) | f | \ 1 s 1 L | L | : 1 . i f | L I 1 h L L |
T t i d T t 1 ¥ T t i f T ¥ T ¥ T ¢ f 1 ¥ T
CChgtggacyaccCgnacatogtogacyaccgacrasacogracciactcaggtigrioracc ggyoctcaagagaCgoNCCyar togoogtagt togacchot ace trggragagac togaagaty

425 AED 485 L=l E 500 S S0
AspSer Lau Lew Gly Leis Tyr His Leu Leu Asp Trp Phe Ala Val Asp Glu Ser Asn Glu Val Asp Pro Glu Phe Ser Ala Lew Thr Gly The Lys Leu Ghu Met Glu Pro Ser Leu Ser Phe Tyr

aaraaggrragasattatgoraccaagaancootactocgrggagaagttoaagetgaac tttcagatgoctacac tggocCG60got0g0acgt j3ataanganaaaacaatgyogocatoctyteeg

4 | 4 4 4+ i 4 } 4 | 4+ 4 4+ i 5 } } | 4 4 4 " } } |

+ T t t t T y 1 + T t t t T t 1 t 1 u T t t T t 1

tigttccggtotttaatacggtggttottogggatgaggraccicttcaagt togact tgasaghctacgpatgtgaccogbllocgacce bocacttattoc kot ct gt tacc grggtaggacasac

LT 520 a0 ==

AsnLys Ala Arg Asn Tyr Ala Thr Lys Lys Pro Tyr Ser Val Glu Lys Phe Lys Leu AsnPhe Gin Met Pro The Leu Ala Arg Gly Trp Asp ¥al Asnlys Glu Lys Asn Asn Gy Ala Tle Leu Phe
huASCpFL >

£

lun-c: lnpu
TAAgAACggC COgt A T CT0gOCa tCATgCCa3a0Ca0Ra0ggra0gt ATaA000 CC TEA0C Tt CHA0CC CAr 303033330 CAgrJag0gC tTTgATaagangtar tatgac tac tEtorggarge

i | ; p i | ' i 7 | ! f
N R LA Rea N R B B B O N R R e P e R R I A [ RRTS Y|
acttcttgocggacatgatagaccogtagtacggtttogtottoocgtoratattorgggagtcgaagotogggtgtotottt tygtogotocogasactattotacatgatactgatgaaaggoctacy

e

5ED 3 =m = =ag w0 [ 500
Wal Lys Asn Gly Leu Tyr Tyr Lew Gly Dl Het Pro Lys Gn Lys Gh'hi'm'uls Ala Lia Ser Phe G Pro Thi Gia Lys Thi Ser Glu Gy Phie AspLys Met Tyr Tyr Asp Tyr Phe Pro Asp Al

FIG. 18D (continued)

1E20

o0



38/62

cgocaagatgatoccal Gt gragraccranct §Raggo 0yt accgCCCAC T TCagarcra
I Il I 1 1 1 1 Il I Il I Il
T T T T T T T T T T T T

COCCatcctgrtgtoraacaatttcatogagototpgagatcacaiaggagatctacgac
1 1 3 1 5 1 1 1 1 3 1 5 1
B I e i =]
geggtctactagogtBilacgtogtgggtogact torgorac tggonngtgaagtc tyggt oot toggog taggargacangt tottasagtagc trggagarc trtagtgtt trotctagat ooty

L1 E15

BlIS 620 525 630 535 &40
Ala Lys Met Tie mnimsa Thr Gin Leu Lys Ala ¥al Thr Ala His Phe Gin Thr His Thr Thr Pro Dl Leu Lew Ser Asn Asn Phe Do Glu Pro Leu Glu Die Thr Lys Gu Tle Tyr Asp

7R,

W1

i 1l 4 1l
t T t T T t T t T T T

gacttgt taggactcttortopgtttcttoadagtotgtogCatgoogt ottt tgoccgctggtot torogatgrctCtCOngacargt tracctagltgaagtgttocctaslagacaggttcatat

14 E50 HEL BB GBS E ETS EED 14
Leu AsnAsn Pro Gu Lys Glu Pro Lys Lys Phe Gin The Ala Ala Lys Lys Thr Asp Gin Ly Arg Glu Als Ley L) lle Asp Fhe Thr Asp Phe Leu Ser Ly

CTtOAaraatCCtgagaanMance 3aagaantt tCaarancytacoraanasaaccgggac Cajaaqnoc taraganagaccCt JrOCaagtggat Cciact trac daangoattr torgroraagtata
. | h | N i ; | ) ] L 1 | | ' I N N I ) |
t 1 . t t } 1 t 1 t 1 ¢ f t

>

Craagacaacchctatogatctgiotagootgrggocatoototoagtataaggacctgggogagtactatgrogagrtgaatoorctgotgtaccacatcagottccagagaatcgrogagaaggagat

R N e N R B R e R e R N R R R R E R e e SR AR A RS PRes |

gOttcrgttggagatanctagaca)atcOgacOccogtanjagagtcatatteCtggacooe tCat gatacJctCJACt tA0g0gACgRCALggtgtagt gIAggC L tAgCOOCtrTtIC ot

=3

B30 B Jon s i1l ira LY rril 2. 30
The Lys Thr Thr Ser [IeI.spl.mSﬂScfl.cuﬂ.iFmSchan'lVrL;uAspLﬂlﬂrGu'I'Vr'l‘nllaGuLﬂ.lAsnﬁ'DLcuLl:n'l\« His [IcS:rH:EInAi Tie Ala Gl Lys Gl lie

Agel

catggatgoogtogagacaggraagetgtacctgttcragatc tatasraaggactttgroaaggoc caccacggoaagootaate byracacac tgtatbggacoggho byttt totoragagaaccy
| | L 1 | 1 L 1 Il Il 1 Il
t t + 1 + 1 t t t t + 1 1 1 t t t } 1 1 1 t t t }
gtacctacpgracctotgtoogttogacatpgacasaggtotagatattgttoctyasacggttocoggtogtocogt toogattagacgtytgtgacatascc toCcagacaasagagotetottogac

s Tl " L risil .o 260 o Im
Mt Asp Ala Val Glu Thr Gly Lys Lew Tyr Lew Phe Gin Dle Tyr AsnLys Asp Phe Ala Lys Gy His His Gly Lys Pro Asnles His The Les Tyr Trp Th Gly Lew Phe Ser Pro Giu AsnLeu
hiuksCprL

grraagaraageatcaagrtgaatggocaggorgancbytictaccgoootaagtoraggatgaagaqgatgyCacarcogc toggagagEanatgct gaacaagEanCigaaggatragaaaaccocaa
. | . | h i : 1 . | f I . 1 . f f | . ! h . f , !
+ t + 1 + 1 + t + t + 1 1 1 + t + t 1 1 1 + t + t

COgttCtgttcgtagttogacttaccggtoogyCtogaCaana tggCnIEt iraggt CCtac T CCtACC gt tOgCCOaCCC OTCT tCtacpACttgt Tt tCgact tortagtottogggtt

T TEL 730 b1 ELO BOS

rid E=i] ElS
Ala Lys Thr Ser Tle Lys Leu AsnGly Gin hlaﬂlL:llﬁETWﬁiFmLﬁSuAthLK haﬁt Al Hls.ﬁli Lew Gly Gu Lys Met Lew Asnlys Lys Lew Lys Asp Gin Lys Thr Pro >

TCCOCgArarce tgtaccaguagotyacgac tatgraatcaragar iyt Corac jarc gt At gangC Cagggc ot CCraargrgatcaccaaquaggty totCacganatcatraangma
: ] . i , 1 N f . I . ] : 1 ; ] . ] ; 1 . ; ] ) 1
+ t t 1 + T t T + t t 1 + T + T t t t T + + T t t

aggggCtytgggacatogtoctogacatgtgatacart tagtgtctgaragggtgct ggacagact artroggtoergpgac pac gt t gract agt gyt torterac agagtge totagtagt toct

A0 25 E30 A5 40 B45 B50. 255 BE0.
Ile Pro Asp Thr Lew Tyr Gn Gl Lew Tyr Asp Tyr Wal Asn Hi Aril.ﬂl Ser His Asples Ser Asp Gl Ala.ﬂi Aly Leu Lew Pro &sn Val The Thr Lys Glu Val Ser His Gl lle Dk Lys Asp

TAgQCOr tItarCagoyaraayt trl i iiOCaryDgoC i tCarac tiaar TATCaggrOgC Caat toCrra trtaag T ICaAC ajaqgyiRa g iac CljEaqgaqrarcCOgagararc tare

f | h | \ 1 h N \ | \ | N 1 . 1 \ | y ! s . 1 \ |

t t t } t t 1 i t t t } t t 1 i t } t i t 1 i t t

atccgogasatggrogetgticaagasaaapgtgoacggatagtytgact tyatagtccggoggttaagongtagat toaagtiggtotorcact tacggatggact Lo togtogggetatgtggatag
865 m TS Ba0 =S B30 a3 500

Arg Arg Phe Thr Ser AspLys Phe Phe Phe His Val Pro Die Thr Leu Asn Tyr Gin Ala Ala Asn Ser Pro Ser Lys Phe dsn Gln Arg Val Asn Ala Tyr Leu Lys Gu His Fro Gu Th Fro Tle

RuwiC

atoogeatogatcgonCgAagaaactgate tatatcacagtgatCgac tCraAcg0Caagator tOagcARcgRnCC tjAAcarcateragcagtt tyat taccagaagaagrtogacaacagng
+ b + 1 + 1 f t + b + 1 1 1 + 'r + } + 1 t ¥ t + }
TagCCgtagctagcCoo totc ttggar tagatatagtytoac tagc tgangtac COttC TAngacc Tog togoCtoggac T gt oyt a0gt OOt CAsAC TART Qg oI ICT ICgRCC gt tgtone

505 910 5 azn -r=3 530 935 40 5
Tie Gy Die AspArg Gy Glu Arg AsnLeu Dle Tyr Oie Thr al le Asp Ser Th Gly Lys [ie Len Gl Gin Arg Ser Led Asn The Tl GIn GIn Phe Asp Tyt Gn Lys Lys Leu Asp Asn

agaaggagagggtogeagraaggeapgectogtctytygtyggracaatoaaggatct gaageagoge tatct gagerapgtoatocacgagatogtggacctgatgatocactaccapgeogtog tagt
I | I | Il L I 1 I | I 1 i L 4 1 I Il i Il i 4 1 I Il
e i et T e T P P i Sy T N v

Tt Ct OO CACC Tt T GtOCggarcafacarcaccogtgt tagt tor tagar ttog oo jatajactoggtocagtaggroct CtaqCac CtOgACtac Tangtjatggtooggraccacca
o 350 S5 Sl 965 70 575 S50 SES 990,

Gl Lys au.i val Ala Al Ai ‘@n Ala Trp Ser Val Val Gly Thr Die Lys AspLeéu Lys Gin Gy Tyr Leu Ser Gin Val e Hs Gl Dl Wal Aspleu Met Dle Hs Tyr Gin Ala Val Val Val

FIG. 18D (continued)

3510

o



39/62

OCL0gAgAACCLGIAT L LCIOCT T LaagANCaAGANgaC CIOCaT COCCgRNRA0YCC gL UACCAge a0 TC gagaA0aTC L 2Taa0C LGAAT LOCC Ty LgC LRANgaCT At CCagragag

T T T T T T ¥ T T T T T T T T T T T T | T T T T T T

cgacctrttggacttasagrogaaattotogttctocbgyoogtagoggot cttooggoacat ggtoghoaagric tictacgactagotattcgact taacggaccacgact toctgataggtog ot
235 Ao L0OS Lo2o ican

1010 ADAS 1005,
Lo Glu AsnLea Asn Phe Gy Fhe Lys S-HL'\-'-Ai'I'rI'Gy Tle Al Glu Lys Ala Wal Tyr Gin Gin Phe Glu Lys Mef Lew Dle Asp Lys Leu AsnCys Leu Wal Leu Lys Asp Tyr Pro Ala Glu

aaagtgggaggegtgctgaaccoataccagrtgacagaccagt trace toc tttgoraagatgggeaccoagtctgget toctgtt ttacgtgoctgrcccatatacate taagatcgateooctgaccg
i ] " ] " 1 3 L ¥ ] " l 4 1 i L i | i | 3 L i L J ]
T T e SR
TtLCaccCiorgracgacttgogtatggtogac tototogtcaagtogaggasargot trtacogtgogicagac C0aaggaraaaatgrarggacgoogratatgagat totagctaggooactooc
Lys val @y Gly Val Lea Asn Pro Tyt Gn Leu Thr ASp Gin Phe Thr Ser Phe Ala Lys Met Gy Thr Gin S&r Gly Phe Leu Fhe Tyr Val Fro Ala Pro Tyr Th Ser Lys e Asp Pro Leu Thr
huAsCpFl >

gettogtggaccocttogtgtogaasaccatraagsatcacgagagoograagract tortggagggottogactttcigractacgacgtyaaaaccggogact tcatootgract ttaagatgaacag

cgaagcarctggogaagracaccttttggtagticttagtortctoggogt togt gaaggarc torrgRanct gaaagacgtgatgrtocactt tiogecgot gaagtaggacgtgasattotact tgec

A0S 1085 1100 1105 1130 1115 1120
L;

1080 1080
Gime Hﬂuiﬁnm\lﬂ IiLi Thr II:LiA:nII:EIJSErAi iHhI’h:L,:u Gl GEmuimwuh H.ﬁsih‘alLﬁ'ﬂriA:iﬂe Ile Leu Ii:mli Mt Asn Arg

aaatctgtocttocagapgggoc tgocogoctttatgor tgcatgggatatogty ticgagaagaac gagacacagtttgacoocaagporaccoott tratc googgraagagaatogtgocagtgatc
: | ' I h i 3 1 : | h | : i s I ' I ' | 3 1 f 1 h |
t t t t t 1 i 1 + t t t t 1 t T t t t t 1 1 + 1 t t

tttagaraggaaggtciocCongacngorogRaatacggacgtaccrtatagracaagototictigoto tgtgicaaactgopgt toccgtggggaaagtagogeccgttctottagoacggtoactag

1125 1130 1135 1140 1145 1150 1155 1150
Asn Leu Ser Phe Gln &) Leu P Fhe Hei Pro Ala Asp Ile Val Phe Glu Lys Asn Glu Thr Gin Fhe Asp &la L Thr Fro Fhe The Als L) Ile Val Fro ¥al Tle

gagaAtracagattcaccggCagataccyogacCigtatorigrraacgageigatogore toctggaggagaanggcatcytoticagggatggCtccaacatoctgocasage toctggagaatgacy
BT B R B L L B B B e e e B B B e R e N B B B e R AR S FEER RPN SRR B

ctcttagtgtctaagtygocgtc tatggooctygacataggacgttortcgactancgggacgacc too tot torcgtagraraagtorc taccgaggt totaggacggt ttopacgacctotiactoe

1065 " L 1170 L . P " L ¢ 1180 5 L P L M o 1990 " " L 1198 5 1300 5 " L 1205 "

Glu Asn His Arg Phe Thr Gly Arg Ty Arg ASpLeu Tyr Pro Ala Asn Gl Leu [l Ala Lau Led Glu GU Lys Gly Tie Val Fhe Arg Asp Gly Ser Asn Die Leu Pro Lys Leu Leu Glu AsnAsp
hussCpfl

Xeml

atLCCCACQCCACacacCatggtogCs TR tCOgCA0IT O tCAga NOCggaac TOCaat Qo OCCaC A0)Cga00ac Tt At CAACA0C COr T QCOjCgat CrgaatgocytytoCt TCgacte
L i L L L L i L 'l L i L i L L L I L

1 ! 1 T T 1 ! 1 L] L} T i ! I T T ¥ 1
taagagtgoggtagotgtogtaccacgogactaggogtgracgacgtctacgrrtigaggt tacggrggtgtocgrtoctgatataglttcggogeacgoortagact taccgeacacgaagrtyag

1210 = 1320 1 1735 i 1250

21 121 2 25 10 2 1240 12 2
Asp Ser His Ala The Asp Thr Met Val Ala Lew I:IeliEer\l'deEnNﬂIiﬁ:nSﬂAsnAIamThrE'\-'ﬂ.lAsu'M' Tz Asn Ser mHﬂAiMDmMnﬂrvdmmAsﬂsa

ccggtttoagRaccragagtogocratggacgeogatgocaatggegoctaccacatcgrortgaAgggocagCtgotgetyaatcanctGaagfagAgCaAggate tiAagr tocagaacngeatotoe
1 i 1 1 L 1 i 1 [l L i | i | [1 L i |
R R R P R R LR L R L R S N N T R R LR R T T R Te R PR R A RN PP O

0gCCa3aguo gy tCtCACCgOgTaCCTaCggCtacngt taccgogoat ooty tagcygoact toCCOItC O30 GaC0ac tag tOgac t toC Lo gt T Ctagact i gargrot tgcogtagang

" " P e L " a 1TED o L " PR e 1 " PR b, Y " " PR b i Y a L e 1280 o " a L ATES s " " 2 17390 . a L "
Arg Phe Gn ASn Pro G Trp Pro Met Asp Ala ASp Ala ASn Gy Ala Tyr His Tl Ala Leu Lys Gly (GIn Leus Ly Leu Asn HE Leu Lys Glu Ser Lys AspLeu Lys Led Gin Asn Gy Tie Ser
Foal BamMI

aatcaggactggetggoctacatcraggagrigogcaacaaaangorggoygocacgaaaasggroggooagicadsasagasssagguatoctaccratacgatgt tocagattacgo tiatooctacg
B e B B B B B B O R B N B R N B N B B B N R R N A RASS RSN RIS SPERSl

ttagtcotgaccgacoggatgtaggtcctogacgogttgttttooggongooggtgot trttooggocggtoc gt ttttctttttooctaggatgogtator taraagg ot astgogaatanggatoc

1395 1

i vl 1308
Asn Gn Asp Trp Lew Als Tyr Tle Gin Glu Lew Ao Lys Arg Pro &la Als The Lys Lys Als Gly Gin Als Lys Lys Lys Lys Gy Ser Tyr Pro Tyr &sp Val Pro Asp Tyr Als Tyr Pro Tyr
I VTR -+« e sax e sersesseemanean (1) e ) PAASCEEL)  wamcesnnnetamonssmntenat sessmet

FIG. 18D (continued)



40/62

i1
Xhol
PspX1
|nm|u Hnu\ww rhll
aCgtgCCtgat tatgrataCcratatgatg o CogactatgoCaaaat totgCagatatCCanCacaqtygrggoCc togag e tAjanggCCgtt taAArC OO0 tE trAgUC T gactg tooT
| i 1 L L | i 1 L L i | i 1 L L i |
T v T L] L T v T L] L L T . T T L L T
tgracggactaatacgtatgggtatactacaggggotgatacggat tottaagargictataggtogtgtcaccpocggogagotcagate toccgggoasat thoggogact agt cggagrigacacgg
Asp Wal Pro Asp Tyr Ala Tyr Pro Tyr Asp val Pro Asp Tyr Al ﬂ

........... (in frame with hubsCpfi) -------—-- [
BGH ph
o - L —

ttctagttoocaporatctgtigtitgooocticoooogtgccttoctigacootggaaggtoccactcocactgtoctticotaataaaatgaggaaattgratogoattgte tgagtangtotoattct
| I | Il L | I | Il L I | i | L L I |
1 v 1 L] L) 1 v 1 L] L) ¥ 1 . 1 T L) ¥ 1

aagatcaargytogytagacascasscgoiRlggogCagiaaggEac toggaccticrarggtyaggytgacaggaaaggattatt ttactortttaacgtagogtascagact catocaragtasga

attCtgu0g9g g0yt gugCAguAc AgCAA0000gANat L OggRagar aa T a0Caggeat grggugatgrag a0yt Tt O CtgRNgE gRaagRan agC tggge te taggggg tate
¥ T v T J T L T ¥ T v T J T ¥ T ¥ T J T L T ¥ T ¥ T
1Aa0aCCO0CCanCCratCCogrCtgtCgttcCooCtortaacoottctgttatogtorgtacgaccr tacocaccoganatarogaagactocgort tct tiggtogarcocgagatoocccatag

crcacgrgocr tytagoggogeat taagrgoggonogtgtagtogt tacgrgragegtgaccge tacact tgeoagogo o tagegorege toc tttogrt thottocct oo titctogeracgt toge
4 | 4 | 4 1l 3 L 4 | 4 | 4 1 5 L 4 | 4 | 3 Il 5 L 4 |
+ } + } R L L } + } it } + Raaaa e s }
999TCgCBgAcatCOnCgegnaAtCglOnC g CCACACCACCIATOCgCOTCICac tO0CJatgtgaac)gTe gt OndATtIOC 000t Ja0IAAAgC0aaa0AA0003200ARA0A0C00T TAA0CT
| F1 origin ]

e
cggctttococgtcaagototaaatoggggoct coctttagggttoogatt tagtgot ttacggracc togaccocasaaaar ttgat tagggtgatggttcacgtagtgogocat cgooctgatagacy
I 4 l Il L I 4 l Il L L 1 i l L L L 1
Froetbiary] i f Froevbrery] i rosstress e . frosetiass
gCCoaaanoggcagt togagatt tanc CooCgRa0n0aaatoroaagys ta3atCac0aaatorcytgganc tygogtt T Lgaac taAtC COaC TACCARgUgrat CarCCggtagrongac tatotgr
1 ongin >

gtttttogooe trtgacyttggaghocargtic trtaatagtyoac oty tiCCaaac t0gaaraacar traarc CtatChopytCrattott gt trataangoar thtgoC Rt tICpOCCtat
) ] h | f i : i f | . | . 1 . i " | ) | . 1 . i f |
T T f T T T T T T T f T T T T T T T T T T T T T T T
Caaasafgogggasactgraacctcapgtgoaagasattatcaccigagaacasggt tigacct tgttgtgagt toggatagagrragataagaaaactaastat tocctaaaarggotasagooggataa
T orgn >

5720

ggttaaaaaatgagetoatttaacasadatttaacgrgaattaattorgrggaatgtytytcagttaggytgtgoaaantcCrragge toCCragcaggragaagtatgalagratgoatotaattag
) | f | ) 1 4 I ) 1 ) I f i . 1 ) | h | ' 1 . N ) I

t t t t t 1 i T t 1 t t t 1 t T t 1 + t 4 1 t T t t
craattttttactcgactaaattgttt ttasat togcttaat taagacacctacacaragtcaatcoracacct ttCaggootccyagggotcgtocgtot toatacgtttogracgtagagttaste

1 angin [ SwdD earty promoter

SexAl*

t:agcaa:aggugtggaaagucc:agclx:::ag:agg:aga.agtatg:aaagmtg:atctmtl:agt:agcaancatagt:cng::nctaact:cgcc:atc:cgc::ctaa:nc:gnc:agtt
| | I | I l I
agtﬂqttggtttacatctttl:asmqtccmguhcgtﬂcgtftttatacgttttﬂtacgtaﬂttaaummtmuamgmtmmttmmtm
SVA40 early promoter

AwrIL

crgoocatictoogrocratggotgactaatit trtttatttatgoagaggoogaggocgorbotpoc o tgagetat tocagaagtagtgaggagoot ttitggaggoctaggottthgraasaagct
. 1 : ! h 1 . 1 h I : I . 1 . 1 ; 1 : | . 1 : 1 ; |
t T t T t T i T t T t T t T f T t T t T t T f T t T
0gCOIgtaa0a00Cgg0ItacCyactgatt ‘33atACgLC TCCgoC toOggCn0agargJanal tCoataangte Tt Car toC TorgEAsa3arct Copgat COgaaaacgt it toga
Sval eardy promober

&110

c::gggagcttgcatatncatttt:ggatcugat:aagaga:aggatmaucgtttcg:atgangaamagatgang:xg:aggttu::ggc:gntgggtggagaggctatmggctatgx

f t f

ggncct:gaa.:atataggtaaa.agnctagactagttl:tctgtnctal:lx:tag:aaa.g:gta:ctaa:cttgttmcrtaacgug:gtncaagaggncgcgaamcaccuct:ngataag:cgata:ug
570 eary promorer T R

toggeacaacagacaatogictgc bt gatgecgectytieoggc tgteaggeanggIegeCCngtiC it thgteaagacCpRCe b tcoggtgeet baatRaCt geagaCHagYCAgEgoge
1 ¥ 1 L] L 1 ¥ 1 L] L ¥ 1 T 1 L] L ¥ 1

ACCCgTgTIgtCtgTtagiCgargaga tacggo0gracaa00CCgaagt ooy tCCCCgCgggecaagalaaaragt e tgctggaraggCacgggact TaCt IgACgtOCgETOcgECgegecy

FIG. 18D (continued)



41/62

FAFI
Mhi11l

tatcgtggctggecangacygocgttccttocgragctgtgotogangtigtoac taa00ogaagggactggctgotattopgcgaagt oecggogaggatctoctgtoatetcacctigetoctge
I ] } | 1 'l 1 L i | I ] 1 1l L L I ] } | 1 L L I |
T T T T T T T 1 T T T T T ] L 1 T T T T r . L ¥ T
atapCacCgancggtyc TGN CogCaaggaacgogtOgaraca0r HICaaCaANTgact LCgCCC ioCCTgacCgaCga taar CoCiCaAcggeCocgiect aaggacagtagagtogaacgaggacy
>

Cgagaaagtatoratcatggoigatocaatgrggoggtpcatac ot tgatocggoiacctgooca i togac caccaancgasacatogratcjanc gagracgtactoggatogaagoogg ot g
1 L il 1 L 1l L 1 1 L 1 L

I P i T e L P A T P PR Y Ty PP P A e T i A
grictttcataggtagtaccgactacgttacgrogrcgacgtatgogaactapgeogatggacggytaagetggtogttogotttgtapcgtagetogetogtgratgageetacc ttoggrragaacag
Heo(R) >

gatca.gangatctggang?agag:atca?mctﬂg:glixagncgaacltgtbcgccagfctcaaggcg::gcatgcc:gfggnga.gga:::tﬂgt:gtg?mcatggcgahg:cbgcttlgc:gaatatca

R e R R &760
CragreCtactagarctget tetegragtoccrgagcge0gtCogct tOaraagegytor agttrgogegtacgguc tgrCgtCrtagagrancartgggtaccgCtarggacgaacggrtratagt
[ . -

ril

tygtggaazatggeCgettttotggat tratcgac tgtaccgoc tyggtgtogeggaccgctatraggacataggttggctaccegtgatat tort gaagagetiggrggrgaatygoctoaccgett

F I ) | h 1 ' i f | ' | ' 1 h i ' I ) ] 4 L i ) |

T 1 T T T ] T 1 T T Ll T T ] ¥ 1 T T T T ' L Ll ¥ T
arcaccttttaccggogaaaagacciaagtagetgacacoggocgaccracaccgoctggogatagtectgtatogoascogatgggractataacgacttctcgadcogoogottaccogac tggogaa
>

cotogtgetttacggtatogoogetoocgattogoagogoatogocttotatogoottot tgacgagt totto tgagopogac tot gopgt togaaat gacCgarcaagogacgoocascctgrcatoan

R R R R e e R N R e R e e N R e R e R E RN R R R SR A PR AR PR SRR e 020

gapCaCEaatEratagCgaCgAngoc taagCytoCtancpgEatat apcgaagRact grtcaagaagactcycCr tYagArc Coaanct T tac e tygt toortgonggtogacagtagty

gAgatTtogat toraccgergoc ttetatgaaangttggoctteggRatcgttCCgggacgoongotogat gatcctoragrgcqoogatotcatgotgyagtte ttCorCCaccrraarttytttat
B N s e s L B s s e na L Ea s A naaasaaas s S e Ti50
Ctrta3agetaaggtgocggoogEagatac thtoraarCCgEancCtta0Caaaan00c tocgOcc JArCTAC TAgga0gtc O gCC oot Aa0AgtAC JACC T CAAGEA0C0gtO0g0ttIaacaaata

tgcagot tataatggttacaastasagraatageatcacadat ticacasatasagoatttttttcactprat totagt tgtopt t totccasactratraat gtatct tatcatgtotgtataccgtog
h L + 1 4 1 + L - I + | 4 i s 1 ' | 4 1 4 . i - I
Ll T ] L L T ] L) T T L T

argrogaatattaccaatgtttatticgttatcgtagtotrtasaagtotttatttogtaaassaant gactaa0atoaacaccaIacaggritgagtagtacatagastagtacagacatatggoanc
- s ]

acctctagotagagrtiogrgtaatcatggtoatagotgtitoctghotgaaattgttatoogotracaat ircacacaacatacjanocggaagoat aaagt gtadagoctgongtgoctaatgagtoa
I } I | i 1l i 1 I | I Il i L i 1 } Il } | i i 1 I Il
+ t t } t t t t t } t t t 1 t t t t t } + + t t }
tggagatogatcirgasccgoat tagtaccagtatogarasaguacacact ttaacaatagyrgagtgttaaggigigt tgtatge toggroticgtatttracatt toggarcocacggat tactcack

7410

getaactcacattaattoogttgogotcactgooogotttcoagtcgogaaarctgtogtgoragot goat taatgaatcgooraacgog0oggagaggoogt ttgogtat topgogo tot tocget i
: Il + i h 1 + 1 - l + ] h 1 : 1 ' I 4 i 4 + 1 - |
+ t t t + t t 1 + 1 + t + t t t t t t t ¢ t 1 t 1

cgattgagtgtaattascgrascgogaghgacgggogaaaggtcagooct thggaragracggtogacgtaat tac ttagooggt tgogogorcototcogocaaacgrataarccgogagaangogaag

Pcil

ctopotoactgactoge tgogotoggtogt togoe tgcgocgaocgotatcapotoactoasaggoggtastacogt tatccacagastcagoggataacgraggadagaacatgt gancaaaaggocag
. ! ; ] h 1 f f f ! : ! f ! : I : ! ; ! : : ] h i
+ + + 1 + + + t + t + 1 + 1 + t + t + 1 + + t + t
gagogagtgac tgagrgacgogagoragoaagoogacgoogr togocatagtogagtgagt thoogocat tatgocaataggtgto ttagtococtat tgogtoctb ot tgtacactogttttooggte

< EC DEI‘!

TED

£aA330gCrangaarcytaaaaaggee gogtigotggrgettt toCaraggotoe gOroCCCt ArjaqCatc araaaat cgacgrtcaagtragagatanc JAaaCcrjacangact ata3agatace
e o e a e E R L T B L o R L e a2 L L Emadanaaan s aa s Fo e

griTtoCggtcCttggcatttttCoOgCOCaAac aACcOCadaaagatateCgAggC0gg000actoc togtagtgt Tt taNC tgC gagttCAgtCto CarCgettigyoCtgtoc toAtattLCtatgg
< pUC orgin

aggogtttoccootggaage tooc togtgo g totootge oo gacco trcpot taccggatacctgtoogectt i torotioggyaagcgtygogo tt e tratagc tracgo tgtaggratoteag
: I ' | L | " I L | ' 1 s 1 M 1 4 1 : 1 . " I ' | 7930
+ } + 1 + 1 + t + t + 1 + 1 + t t } 1 1 + + t + }

£CCpCa3aDggggacct tCgaDggR0r 3000 JRgA0gRC 3000 T OgRC g0 gRatgCC TAt 0gacaNDrggaaaga 0ggRage Co L L graCC X gaaAgagTategagt grgacatoratagagte
< BUC orgin

FIG. 18D (continued)



42/62

‘ttoggtgtaggtogt togctoraagetgggrtgtgtgracgaaccoooogt tragorcgaccgotgogrottatooggtaactatcgtottgagt craaccoggtaagacacgact tatogocactggea
| L I h 1 X 1 \ h 1 L I ) 1 \ I L |

i |

]

aaprcacatcCapiaapogaggttogACCCpanacargtyr tiogg0yacaantcongc topcgacgeogatapgocattjatagcagaar teangttggoccat ke tg o tgaatancogtgaccyt
< PUC ongin

CanCCACtoytaaranmat taglalaqonaqg tatgtangongrgctacagagt ot t0aaqt gt gOcCtaartannac tarar tajdagaac agt at trggtatc toge e grtgaanocagta
LR N RS R N R N B R Y s R e R R R F R R F R EE Y Y E S P AP PO T PR AP

cgtoggtgaccattgtoctaatogtotogotocatacatoogocacgatgtotcaagaacttoaccaccopattpatgoogatgtgatcttottgtoatasaccatagacocgagacgacttoogtoaat
< PUC ongin

| Il i | i i i |
T T T T T T T T v T v T v ¥ T ¥ T

gaagoctttttotoasccatcgagaactapgoogtttotttogtocoaccatogor aasasacasacttogtogtotastgogoptotttttttootagagttottotaggasactagasaagaty
< PUC ongin

crttoggasaaagagttogtagototigatooggoasacaaaccacogotggtagopgttitt tigt thgraagragoagat tacgogoar ggatctc toctttgatctittotac
. F | . I f [ . | h | . i f i . ]

ggogtctgacgoicagtogaacgaasactoacgttaaggoatttiggtcatgagattatcasasaggatcttcacctagatoc tht tasgat taaaaat gaagt titasatcaatctaaagtatatatgag
' 1 ' 1 : 1 3 I ’ 1 f ! 1 1 . 1 \ | ' ! 3 . i ' I
+ { + , 4 , 4 } 4 { 4 , + ] . } t { + } 4 . } + t
crocagactgogagtoacctbgotttigagtgoaaticoctaasaccagtactctaatagtttttoctagaagtpgate taggaaaatttaatttttacttcasaat ttagttagatttcatatatactc

<]
pl Grigin

taaacttgghctgacagttaccaatgottaatcagtgaggracctato toagogatctghotatticgticatoratagtigoctgactocoogtogtghagataac tacgatacgggapgge ttaccat
: 1 : | . I : i . | : | . I s i : | : | . ;s f } |
+ 1 t t t 1 t t t t t t t 1 + t t t t 1 + + T t 1
atttgaaccagactgtoaatggtracgaattagtcactocgtggatagagtogotajacagataaagraagtaggtatcaacggac tyaggggcagoacatctattgatgotatgocotocogaatggta

ctgpocccagtgoigraatgatacopogagaccoacgrtcacopgoiocagatttatcagoaatasaccanoragooggaagooccjancgoagaagtggtoctgraactttatocgortocatocagic
} | } ] 4 1 i L f ] } ] } 1 n L } ] } | 3 L L } |
} } } | } } } } } | } | } } } } } | | } t } } } }
gaccggggtoacpacgt tactatggogototgygtocgagtonoogaggtotasatagtogtatttpgtoggtoggoc ttcocggotogogtot toarcapgacgt tgaaatangrggaggtaggtoag
AmplR)

tattaattgttgoogggaagctagagtaagtagttogroagttaatagtitoogcaacgttgt toccattootacagooatogtogtgtcacgotogtogtttggtatggottoat toagotooggttos
B B B B B e A L e o B L L o B e B B o e L e

ataattaaraarngeoc T gatctrattCatCasnCggtraattatcaaacnrgttgraaraarggtaacatyrcCragcaccaragtgrjaqCagraaaccatacc jaaqraaqrogannccaang
<

caargatcasggogagttacatgatoococatgttgtgoaaassagopgttagctoct toggtoctocgatogttgtcagaagtaagt tggocgragt gttatcactcatggt tatggoageactgeata
M Il 1 ] I 1 1 1 I ] I ] 1 L 3 1 ] 1 l 1 3 Il I Il
+ t t t t 1 t t t t t t t t + + t

T H-+HH t 1 T T T
grtOCtagticooteaatgtac tagggogtaCascacgtr T rtCgCCAatCgaggAA0CCagUa0grtagCaAcag Ot tCAT tCAACCOOC)tCACAATAgTIAgtaCCaAtacCgrogtgacgrat
<

attctottactgtoatpocatcogtaagatpottttctgtgactogtoagtactcaaccaagtcattotgagaatagtotatgoggogaccgagt toctottgoooggogtoaatacgopataataccos

: L + 1 + 1 + 1 h I + 1 4 i . 1 h | 4 1 4 . i ' 1
L T L] L T T I L T T Ll T

taagagaatgacagtacogtaggoattctargaaaagacactgaccac toatgagtiggt tragtaagactottatcacatacgoogotggotcaacgagaacggoocgoagh tatgocctat tatggeg

<

greacatagragaactttaasagrgetcatcattgasaacgttottoggggrgaasactctoaangatottacogtgttgagatcragt togatgtaaccoactogtgraccraactgatcttoagoa

} | } ] il 1 3 1 i | } ] } l I 1 } Il Il | 'l I 1 I ]

+ } t } t 1 i i t 1 t } + 1 t i t } t } 1 t t + }
cggtgtatcgtctigaaatt ticacgagtagtaaccttttgraagaagoocogot titgagagt toc tagaatggogacaactctaggtcaage tacat tgggtgagoacgtgggt tgactagaagbogh

<

spl

tottttactttcaccapogt ttoctgogtgancasasacangaangiaasat gocgcaaaasagogaataanggcoacacngaaatgttgaatactcatactottoctttttcaatattattgaagoatit
t } } } } Aaant! } } } } } } } t } } } 1 } } t } ! }
agasaatgaaagrggtogiasagacccactogtttttgtocttoogttttacggogttitticoottattoccgotgtgoctitacaarttatgagratjagiaggaaasagt tataataactocgtaza

_ e e —

foot

atcagggttattgtotoatgagoggatacatatttgaatgtatttagaaaaataaacasataggoyt tocgogoacatt tooocogaaaagtgocacctgacgte ar
f | ' I h 1 3 I ) | \ | f 1 s 1 h I ' |
T T T T T T T T T T T T T ] L 1 ¥ T Ll T

tagtcoraataaragagtac togertatgtatasact taratasatot tittat trgt ttatcCroaaggrgegtgtasagggoct ttocarggtogactocag 5r
< bla promater |

FIG. 18D (continued)

E320

B450

ET10



43/62

Vd pauuojsuel |

S

070
a

el

Bu/nyo

- 001

-0001}

ONLL OINL OLIN

Q
90V 90V D0V OJVWH.O

L1 LB 11 L) Ed )
i |

HdOsY 1M

WVd @Ae8jo Jey) sjueuea jo uonejdeq

g

109j8s pue
uuojsuel |

AN

aledwoo pue
@ouenbas dee(

-—

dwy

100
I

Bu/nyo

001

-0001}

sjuelien Jo LydD IM

+

Buissaidxe Jjoo '3

M. .Mw .m
\ x3|dnp Wvd
) r
'd \
/ 5 A» ~ : .»(L M/ 1 .
‘ ’ Ny s’
Trahi a2
Y R
B - -
xe|dnpoisjey > AN
VNQ-¥YN32 > ,mev,a
ey Ng
- ) .
- ) ”
%7 X G
i 1.7 IS
¥ a8 A4S B x8|dnp Wvd

VYNQ-YNYI0-14dOsy

FIG. 19A-19C



44/62

H.09% @

ot ot
n- N—

HerSS @ L/S/HM/OZSSN PUB HISSN @

(610Nd) sunoo speay

(suonejnw e)gySy ® IM@® doise@ Aeigr @

e0}

0l ol (] 52 (0]} (0]} (0]}
N. —,- 0 O_.Wn. N-» - 11_.»;
0 e o ¢ o 8§ o
\o\ ese e $
e '
°
-, 01 \\\‘ m. 4
7
7 o
7 o
7
INOF )

(uS819s) SJUNOD peal Pazi|ew.IoN

FIG. 19D



45/62

ojes abeaes)d pazijewioN

.

ALVL ADAL ALLL ‘Wvd

11
192
19
v
ol
to Jo)
29
v
91
99
99
ov
Vi
v2o
vo
vvY
1009090 111102090090 1111929290909 puz
vV1Oooyv 109v1I09YV 109v1I09YV 151

&s

1
1

11
09

HZSSN/ABYSH/HCYSS H2090/d2vssS HdOsY 1M

uonesynuep! Wvd pue Bupusnbeg L2E¥S9L8 uomsod Wvd
£ OVONNNNNNNN" " g

o—
SL29DLLVLLIVVYLIVILLD LONNNNNNNY e

— Y3 YOOV LYY LLLYILOYYOY

sjuswbeyy 1eul Ajdwy
1 4\

/
/

¥ 2199200 LVALVWYANDLLD L INHNNNNNN emmmmmn
W) 4 PIVVAVYLLIVILOVYOY

SWVd eAissiuLed jo ebeaesp 1jdy

FELRRRERERRREnnnnein
D1992DLLYLLVYVLOVILLILINNNNNNNN

YOIV LVYLLLYILOVYOY S

WYd paziwopuel 5
Yim ejensqns YNNG £

p

L 2€ ¥ S 9 . 8

o o
-3 -5
_ 2 2
H2SSN/ABPSHHZYSS HL090/H2HSS
uonisod
L 2€v SS9 L 8 Wd
=111 ro
~
o
&
! 2
LdOsY IM 5
4 - 4 - - - 26N
A A - AN - - 8vey
4 4 - - d - 2¥ss
0z
&2
5
g
oy
eusvivl EE zeusooLl M
Leusolv. LeusooLl M
-09 Leus 9001 1 08

uonsod
L 2 € ¥ S 9 L 8 W

—0 - 0
_WHWH l

FIG. 20A-20D



46/62

Am.r(m\ooo}s._.(h;ot\E A>._.<._\>0>t>E.v E >._.<._.>0>._.
SWVd elqeaeep Apueroyje |[e SWvd 1seq WVd [edluoued e, e—

HAH + HH + IM HAH+HH + 1M | ydosv . IR ,uv >

) o
1 T — - TR m —— w1 0 - —_—
v f 'OP “ ...l...‘.l....

! - °

Loz 3 ¢ o,

2 Oy

- 0 m .. .%.

I

- O m. oo %

— ° 9

—— ISNM L L 1 J
(paysew-uou) saouanbaes Buipon (paysew-uou) swousb uewnH

o -
FIG. 20E-20F

3
1M ‘SA waweanoidwy pjo4

:




47/62

JIVOVIIVYIOLILL99DLLIILVILL
JL99VIIVVIOLILLI91I1ID4VILL
JIVOVIOVYYOLILL199ID1D01VO 1L
LIVIVIOVVVILILL99DDLDILVILL
JIVIVIIVYIOLILL99ID1DD4VOLL
LIVOVIIVYIOLILL99ID1004VOLL
JIVIVIOVVIOLILL99II1D0191 11
' ; EXW3 Wvd

| AEEEEN

a=h

.M m D VYV LLVVYIVYVY - OVLLIVIVVVOVYVOVY
= m, VYYVLVOLVILY-DLLLVIVVVOVOVVYL
m 0 VWYL~ LYYV~ VILVIOVIOVVOVOV
- % ﬂ YYVVLY-LVIVVLIVOLVIVYVIVVYYLY)
LM M YVYYVLY-LVIVV-IDVLIVIVVVOVYOLLL
- ® T Ll Ll 1 L] T L} L — L) Ll Ll n hgg 31
Iz
mm & | B 3| B g | R eI
m mu L} 1 T T T 1 Ll Ll L) msﬁc z<&
o
52
m 53 99¥I99999VVOLLLLYLI99VIOVIVD
3 W 99¥I99999VVILLVIVYIIVIIILLL
o Ll L L 1 Ll L) L) L) Ll L) L) 1

00 or 02 0@ 09 or 02 0 RS 09 o 02 0 L e

Ve Ve
Iepul % epul % [epul %

HZSSN/ABYSH/HZYSS HL09)/HZPSS Ldosy 1M

FIG. 21A



48/62

verey (+) 3
verex (-) R

ov oe oz o+ 0@
[8pU| %

=I|

ON Sl
I®PU| %

V6v6) (-) 19PU| %

V6¥6M (-) [9PU| %

08 09 oy 0¢ 0 08

09 oy 0c 0

1 o 1

(1e62X3H) b
SOUSALVL e §.7

7~

£
. ”

o ’.\.‘\
"

- - 02

- OY
- 09

- 08 \h'\

HZSSN/ABYSOH/HEYSS

oy 0€ 02 Ol oar
IePU| %

=

0z SI 0L §
1epu| %

oF 08 0Z Ol %v
[epPU] %

ol
[epu] %

0z Sl

v66) (+) 19pU] %
L ]
Q»
.
\
V6¥6M (+) 19pu] %

1 1 1 ‘J...O

(Le62Y3H) " loz
selis AOAL P

P - O

o - 09

- 08
H209)%/devsS

JIVOVIIVYIOLILL99D11D01VI 1L
JLO9VIIVVYIOLILL991D1D01VILL
JIVOVIIVVYOLILL99ID1D01VI 1L
LIVIVIIVVYILILLI9IILII1VO L
JIVOVIIVYIOLILL99II1D01VILL

YOVIIVYI9LI.1199I301301V0 L1
uq<u<uu<<ooFUhhooUUhuu»o»Fb

IXN3 "Wvd

99¥IIVIVYIIIOOVILYIL99991 11
99¥III0IVVIIIVIVILYILI9991 11
99¥IDVIVYIIIVIVILYIL99991 11
ou<uo<u<<uuu<o<uh<ohouoohhb

- &deeldd Wvd

FIG. 21B-21D



49/62

L 8lS O1VL

[9PU] %

|||||||||||||||||||| H - ¢vssS

-0}

[ePU] %

-GSl

-0¢
L 1S O1VL

FIG. 22A-22B



50/62

c< 3 0 ¢< L 0 ¢< b 0 ¢ I 0 ¢ 3 0
0
000¥
SLI 06 ov 0€ 0c
0008
0
000¥
St ol 14 GL'L uiw o
0008
H/09M/devSS
[AS 3 [4S L 0 ¢< I 0 ¢< I 0 ¢< L 0
0
000¥
S 06 ov 0€ 0c
0008
0
000¥
Sl (0]} 14 SL'L ulw o
‘ 0008

HdOsY 1M

Junon

Junon

FIG. 23A-23B



51/62

LHHANNNN

aouepunqy aAlle|ey

c< b 0 ¢< b 0 ¢< b 0 ¢< 3

000¥

S/t

0008

000¥

0008
HZSSN/ABYSM/HCYSS

FIG. 23C

Juno)



52/62

VYVYVYVYVVY ) €—

uIw
0S4 004 0s 0
1

1 1
—to
- Ul 290°0 =¥

Ul o=y

- S0

¢SS0 Ji111111
S0 g2c'o
gco 1111VVVY)
ve0 1111VVVY
2900 L ARINENEI
0200 €200
v.00 VIILlvVvv)
cl’o VIILVVYVYY
n-0L X2C LAAAAREE
a-0L XG'9 u-0LX L}
e-0F X L'}
0L XG'} LAAA A
9jel pazZi[ewioN - Ulw uelpaw a7y N Wvd

Buiureway uonoei4

Buiureway uonoel4

FIG. 24



100 ~

[BPUI %

1001
1001

1011
1011
1011

0001
VOOl
0001
9001
9001
9001
0001
VOOl

00l1
vOLL
VvOLL
o0llL
vOLL
0011
O0LL
9011

9101
0101
V101
9101
0101
V101
9101
0101

Vil
oLll
oLl
L ANNE
L ANNE
Olll
oLl
Olll
Olll

53/62

o
5
>
> o
= -
s S|
<
Tp]
2
(a s
o
®
a
o
wn
<
®

TYCV

0

FIG. 25A-25B

VEGFA

CFTR EMX1

® RR (S542R/K607R)

® WT AsCpf1



54/62

® WT AsCpf1

EEEEE
19pu| %

- OLLL
- VLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- OLLL
- ViLL
- 0Ll
- OLLL
- Ol
- OLLL
- OLLL

oLl

- 9Ll
- OLLL
- 9Ll
- OLLL

® WT AsCpf1
® AsCpfi RR

TYCV + CCCC

(S542R/K607R)

100+

2 8 %

W )
1opuy| %

(S542R/K548V/N552R)

® WT AsCpf1
® AsCpft RVR

O1vl
VivL
Olvl
Olvl
Vivi
OlvL
o1Vl
Olvl
Olvl
oLVl
Olvl
o1Vl
o1Vl
Vivl
91Vl
oLVl
Olvl
OlvL
OlvL
o1Vl
Vivl
oLVl
Olvl

OPHILSIH
1SIX
dILIOH

dvd

24din
28843
80dv
vovuy
Wvs3
IXNNY

Liwad
109V
LaNLSYS
OldVHL

FIG. 26A-26C



55/62

6 8 L 9 S v € ¢C .
Y )I===s=mm=es 9123J991V99V99VvIII19I3I) nlu_ m u m H_ m H_ m m
V¥J)92I99V9Ll------ 132991V99Vv99vIII19I32) m.w w Mw o w w o w w NWvYd
¥J)9))99% -~ 99132991V99V99vIII19I3I) L u_v L u_v L 1o
¥J)92J99---¥913991I3991VI9VI9VIII19DI) C L) C .
YD) J991393991V99V99v¥III19I32) 4 .
YO e sas 913J991V99V9I9vIII193I) -0c W
VJ9I299V91V91I991II991VI9VIOVIII19II) -0¢€ W
B ‘ —_— e
Jebie| Wvd L op
L
(z 106.1e)) s|epul aAljejuasalday BeZoinaN -0S
)
6 8 L 9 S € 196.1e|
s - 3 e — R p
. /,C,,C/O //,,,,, /.v, i _
% ) ;nuﬂ,,/ S, e S ' . i

SN20| 6)SDd @SnoW

FIG. 27A-27C



56/62

70
i : w)
= 5
: )
. 10 3
@
o
oz 2
2
8
1 0€ o
s
lor %
53
©
- {05z <

(paysew-uou) awouasb uewnH

8lIs INO Se Junod ‘asesjonu Aq paziubooal aq ued g \vd 10 ¥ AVd Jeyue i

g \vd
658D S T TIV99I3I0011031902100V90LL019I329.L11D1VILL1I91I3D1I2991L10199VVYIIVIVI """ €
£ 77 79122999YVY99V99V9I9ILIOVYIVIIIIVYYOVYLOVYYIVIOIVIOIIVYIVIILLOOLOLD " ° G
VY Wvd —o’o—mmv <«—— 9IS INO 0} BouUE]SIp
g Wvd
1do S .u<uuuuu._.._.uu._.uu._.uu<wu.r_.u_buuw.%..wu_..o._kut.._b._.uu._.uuuu._.._.u_.uu<<uu<u<u. e
£ .P_,uuuwu<<uu<uu<uo._.uw<<u<uuwu<<<UE.u<<<u<uu<uuuu<<u<uu._.._buho_b. TS

8)is JN0 0} BoUEISIP  ——> cmw;’opwnv vV AWvd

FIG. 28A-28B



57/62

(D0DN/VON/DON) (99N)

SWVd ejqeres)o || IVd [edluoued
H3YA + HOA + 6se0ds LM 6seods I
(H1VH/OO0W/ALVYLADALALLL) (ALVLUADALALLL) (ALLD
SWVd elqeaesjo Ajuaioye |le SIWVd 1589 INVd [edluoued
HAY + HY + 1JdOsY IM HAY + HY + 1dOsY IM Hdosv .M
1 1 — —

T N

(paysew-uou) saouanbas Buipod uewnyH

1 01

1 02

1 0€

1 OV

1 068<

(dqg) ays N0 Jsaie8u 0) douE)sI]

FIG. 28C



58/62

LIVIVIIVVYOLILLI99ID1DD01VILL [
JLV9VIIVY991I1199301301vOLl Nl
L1V¥9VIIVVY991I1199201D001v)Ll
JOVIVYIIVV9I9LIL199I0100191 1)1 I

EXW3

(eAneind) puess YNQ

19618)-UOU UIM S1oRISU| puens YNQ 1961e) yim syoeielu|

O P R DD
O S 00% @0«0@&@&1?
BN U OIS &a« & &S

Ljdosy

-0
B
- 01
-0l
- 0¢
- 0€
- 0v

[ePU] %

FIG. 29



2,

59/62

L L P R L R A R R T P R L T
e L L L L R R R R R R R R R
- SN TN S S S SSSSrSSSrSrrSTESCSEEESSSESESsSEEREEEEEEssEs=
i At L LA R R S R R LR R AR S X R SRS 2

ESS E s SeE —Sr eSS N S S RS S S E RS SS SN SS e S E e
eSS E e B EE TS e e E R S T E R E SRR R RS

LR B8 B B 8 B B B B J sEEEESsEEREERESEERSEEERS S EREREEES
_--_ °--=---:-_—..------_“-----—-‘ ==-§====

-5 0-8-3 8 83 3 8 83 %3835 % 8T8 S 30 TR YT S

==5=::==:===5===-2:======2==== ============

_________________________________________
W e R e e e M S S e S S e LD N NS S R S e
L A P R R R T L R PR R R IR FT R AR I AT
..........................................
== = B Ea= e - EEE S —EEseE=Eas

R -CM TS T RS R S rEECESCES ST SRR RSRRSCSSEssESssRE
e e e e T T

- —— s — - ———— —— - e W - - -

FIG. 30A



60/62

(SRR T T S | TR TR TR T TR PR T TR T T TR TR TR [T T TR ) TR TR
B 7, e L o W O O IV Y ¥ I 1 g T R PR M R 2 PR R TR T

LLLSYOBOnSSSSSZwWESLSXS0OSSSSVSSSSS0Z=SSSSS55SS

QLS LLAINSENNXZZZ<IO0 000> dddd A ddb=adaanC=<

VABY Ay AW Ay iy B A AW Bl Ay Ay BBl Ay 2 oty Ay A oty 4 A A A A B

B AN {iifalalalalalalBlalab-ddaPdofdalabdalaBdaBdalalEdalalalalalalidalala]
LeoUZun>n—eu>u>0OZ Yo bkFrwhwp -S> Y0 Yno T T

VoS>0 XWwwCIEXYOOX I XY N> ALY DS>NYNXYXOWXY Ay w JJ>
ragl==lalalalala Rl alaflsflalalalalalalalalalalalflalalalalalalalalalala)

e Z WO U] Y¥ONXYONODZZXNWNE=ILZZWN
[ T O g B T B e - - - 0 - - - Q) I g, R~ |
o o e . . . A
<o0oNZok<kRRRRRRE<FOVXERRROORRRRRRRRROCONO 0RO

MC2017 Lb3Cpf1

GW2011_GWA2_41_14
GW2011_GWA2_33 10 PeC

Butyrivibrio proteoclasticus  BpCpf1

i

pf1
uncultured beder?wn (go;de_4)

candidate division WS6 bacterium GW2011_GWA2_37_6

pfl

2

o
Nth' g
Hysis
1
10 88 3
=888
8875
GG ;
; L
33 3
<g &

Lachnospira pectinoschiza

Eubacterium rectale
Eubacterium eligens EeCpf1

Candidatus Methanoplasma termitum CMtCpf1

Synergistes jonesii
Acidaminococcus sp. BV3L6  AsCpf1

R

Q

ST EEEEEEEEES
0|0V V|V|VV V|V|VIL VIL|VIV V|LVIV]L B|VjVIV VvVl VIBjVjV VY

Porphyromonas macacae PmCpf1

Prevotella disiens
Anaerovibrio sp. RM50

LbCpf1
NC2008

Butyrivibrio fibrisolvens
Pseudobutyrivibrio ruminis

Moraxella bovoculi 237 MbCpf1

Francisella tularensis subsp. novicida U112  FnCpf1
Thiomicrospira sp. XS5

Lachnospiraceae bacterium ND2006

LauL

P

FIG. 30B

t MA2020 Lb2Cpf1
te MC2017
Leptospira inadai

h
e

Oribacterium sp. NK2B42
Butyrivibrio sp. NC3005

P

Licpf1

=zzzzzzzzz=

5 5
g 2
-~ N © =~ 9.
48358 §
%ér%gié
$9885¢8
g 882

Eaugsﬂg
o= 33

8"5°§
§§1E3§
568 8%
SR
§°

zzzzz==
VIV VVILOIVY

020220 00UZZ24AN00

Prevotella bryantii
Prevotella albensis

Bacteroidetes oral taxon 274

552R

542R

Mutation in AsCpf1:



% Indel

61/62

PAM duplex PAM duplex
(model)
AsCpf1 Y LbCpfi
n.s.
100 b *kkk *kkk *kkk * %k kk
s
80 - L ' X% ®
S
0 0° JPu ° .O.. -
60 - ° o %o 0 -22° og = se
° 2 Koo o® .'
ae ° ® ° ®ee®
40 Oe? - . G .:.. ®ece ¢ o..o
®ce o oo e%e
PY [ @ ® e A ® ==
201 °®e o o,° o °
° e °. °® 0
(X Vol @ % ¢ e%e
0 — N2 B °5° mmbh e
N R P R R RSP
PAM: TTTV TYCV TATV TYCV TATV
AsCpfi1 LbCpf1

FIG. 31A-31B



62/62

o
ol
<
>
3 3
& T 9
e ocX 8 o x
= i 3 -~ am
£ Qb 28
= 40 E = )
@ o o
aH - 0011 e o olvl OVvHILSIH
[ ® 9001 @ $F V1iVL 1SIX
H H - D011 Olvl dILLOH
® o - YOOL D1Vl cLWNa
® L - 0001 4 ViVl dvd
# W - 0001 o0 O1VL NXH
® L - O0LL ] 91Vl AdI
® # - 0011 2] olvl cag4d3
[ ®F 0000 e OIVL g0dv
8 e o - 0011 o¢ OlVL vovyHYy
8 @ - 0011 [ OlvlL nWvs3
+ ® @ - 0001 E @ o1Vl LXNNYH
>
(@) ® - - 0000 ® Dlvl N5
t ® o - VOLL ® VYivl cNOHd
[ OF 9011 L] D1Vl LInNGYH
& ® | vOOL £ 91VvL LODY
[ @ 9501l o1Vl LAMLSYH
(3 ® - 0001 @ OlvlL OLdVHL
[} OF 0011 [ ] olvl 204d
@ I VOOl o¢ OLlVL JONVH
() 00090 B V.iVL V8LNM
W # [ VvOoLlL ® Olvl LLIWNHA
® ® r vOOL L] Olvl 9TAdSL
I 1 1 1 1 I L 1 1 L 1
88 8% R ° 88 89K ° g
- o o)
[9PU] % [BPU] % 0]
Ne

FIG. 32A-32B



	P000661SG2 Drawings

