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- coat proteins - transgenes Selection for stability to stonach1§gfegp?on
for transfer to noot ver ML3 intestine, eat cycle stonmac Recover M1 from
bl ood, repwatsayisbe 91 20 SUBSTI TUTE SHEET (RULE 26) N C m RET/USN93025 m-
NI mm?~Cr mNo~ Figurz 10: Pronoter sequences of the imedi ate/early
gene of two human CW strains (AD169 and Towne) and twc Munk~y strains
(rhesus nonkey and Vervet nonkey) were Pﬁﬁﬁgé5the al i gnnent denonstrates

t he honol ogi es between the PCR products from Towne strain and the two
nonkey strains illugtrating the feasibility, of fam/ly shuffling, Towne
pronot er-fr-PCR pr _neap%eana S(&QPGM&EGHZ eCtUONS OF nian) PCR
product-seq 1 ATA. ... T@W‘Hﬁ? GCTGGCACATGGCCAATGCAT
ACT. ... TGGCACGGTGCCAA. GTTT L TTGECACCETECCAA. . . ..
ATTGAATTGGCATGGTGCCAATAATGGCGEC. . CATA. . . TTGGCTATATGCCA. . . . .. 61 60 120

Towne pronoter_fr_FGR prod-seq
ATCGATCT. ATACATTGA?TCAATATTGGCAATTAGCCATATTAGT CATTGGTTATATAGC Rhesus

nonkey- PCR prod-821bp

... GTCCGCCATATTGGI TTQGCAT. . . .. ATGTCCAATATTATTGAT. . . CCATATAGC

Vervet - (Si m an) *PCR pr oduct _seq

............... GGATCAATAT. . . . . ATAGGCAATATC. . ... ....CAATATGEC 121 Towne

pronot er-fr_ PCR-prod_seq|Rhesus nonkey- PCR- prod-821bp Vervet (Sim an)_ PCR
product - seq Tomermotrets r- PCR prod-seq Rhesus-nonkey- PCR prod”®821bp

Vervet-(Sima ct- | 80

ATAAATCAATATTH : TTGCATACGT TGTATCTATATCATAATATGTACAT
CAATATCCAATATH AGOTA. . ... .. . . GGTTCAATAGAATGGCCAATAAGC
CCTATGCCAATATH () (1 N ... GGTTCAATACTATGTATTGGCCCT 181 240
TTATATTGGCTCA TATGACCGCCAT GLTGACAT TATTGACTAGTT. . AT

CAATAT. . GCCAT DAl T GTATTGATTATAGCCAATAT. . AT

ATGCCA. . TATAGTATTCCATATATGGGTTTTCCT J TGACGTAGATAGCCCC r CCCAAT Ow ~0o n 0 w
0~J1J mNOON

skin

muscle

\\\_—-
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Figure 10 (continued) Towne-pronoter-fr-PCR prod-seq Rhesus 11 SEP 20z

nonkey- PCR prod_821bp Vervet (Sim an)-PCR product _seq Towne

pronot er - fwoR@RIIBPod_seq Rhesus nonkey- PCR prod- 821bp Ver vet PCBUAIAIP22
product-seq C m N ¢ Towne-pronoter-fr_PCR-prod_seq Rhesus-nonkey PCR
prod-821bp N ~ Vervet (Sim an)-PCR product_seq mmjd

Towne- pronoter _fr-PCR-prod-seq r Rhesus nonkey PCR-prod 821bp m Vervet
(Simian) PCR product seq N _ _ or v Towldgprodot er - fr- PCR- pr od- seq
Rhesus_nonkey PCR- prod- 821bp Vervet-(Si m an)-PCR product _seq Towne
pronoter-fr-PCR prod_seq Rhesus-nonkey- PCR-prod-821bp Vervet-(Si m an)-PCR
product - seq 241 300

TAATAGTA. . . ... ATCAATTACGGGGTCATTAGT TCATAGCCCATATATG ~AGTTCCGC

AGGCAATA. . . . .. ATCCATATTGG. . . CATATWW TATTGEC
GGGCGGTCCCATATACCATATATGG. . . GGCTT CT CCCCC 301 360
TTATGT . CCATTACCAATACCATATAT G0

TGACGTCAATGGTCTCTATATATWWCC 361 420

ATTGACGT ....................
. ATTGACGTAATATGGATACGCCT .

481 540

541 600

. 0OwnoOwO
1JtJi ~2rn OON e pronoter fr PCR
prod seq GCCTGGCATTATGCCUAGTACATS FACCOo™ TACHESECAGTACATC. . T

Rhesus nonkey- PCR- pr od- 81bp
............................. Bt chimiatic virts €18 C*M@PM&AAT
5@&_:m:_:':_:

Vervet _(Sim an)-PCR produ

............................. mammr— CACT TR CATCAAT Towne pronot er
fr PCR-prod-seq ¢ Rhesus nonkey PCR _prod-821bp Vervet~(Si m an) PCR
product-seq -~1
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C Towne pronoter fr PCR prod seq Rhesus nonkey- PCR prod 8211)6 %P e
Vervet (Sim an)-PCR-product_seq C Towne pronpter-fr_ PCR prod-seq Rhesus
monkey- PCRvaor od1821bp Ver vet - (Si m an) _PCR product -seq 661 72BCT/US99/03022
ACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAA. . . .. ...
ACCTATTAATAGTAACT. . TGGCAAGTAAATGGGTACTTGGCAGTACACCAAGG. TACAT
ATCTATTAATAGTAACT. . TGCCAAGTACATTACTATTGGCAAGTACGCCAAGGGTACAT 721 780
............... TGGGCGTGGATAGOGGT. . TTGACTHIBGBSEGAT' r TCCAAGTCTC

TGGCAG. TACTCCCATTGACGT CAATGGCGGTAAAT GGCCCGCAAT GGCTGCCAAGTACA

TGGCAGGTACTCCCATT@%GF W GTACA 781 840
.. . CACCCCATTGACGT %@T araen TCCA

.. TACCC ATTGACGTCAATGEEG. &« e o e e e e et e
ACATCCCC. ATTGACGT CAAT GEGAA. .« . o e e e e e 841

900Towne- pr onot er mq_ Shufﬂed

pr od- seqAAATGT K&ﬁﬁ QJEA ...... promOter .. Rhesus
nonkeyPCR 821bp GFPZ

prod................. CCT

(Siman)- - PCR product
SEQ. vt %BGGCAA !
960~~nTowne pronot erf of

squTAGGCGTGTACGGTGGGAGGT )

nonkey
821prTAGGC§i£ eee-e ,

Figure 10 (conti nuestj—Vvexv

....... %port er- ge vet
ST TCCATTGACBT ANATBADGY.9 epitopes)

CCTGECGACGTICG. . . . ... ...

Vervet - (Si m an) " PCR pr oduct -

CCTGCEEEACGTICG. . . ... GAGAGCT CCATY G ACCGATCCAG Towne_pronot er
fr PCR prod-seq m Rhesus nkey PCR prod-821bp Verwet! (Si m an) PCR

product _seq C -~i z m-acr mNyv 1021 1QS

CCTCCGCGEECCEEEAA CCCGGATT CCTCCATA OB GCATTGGAACGCGGATA
CCTCCATAGCCGEGGACCGTGCATTCGGAATCCCGGATA O ~o y wo, n ~-DOw O N tJ
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J m-v NCmNC-~Il mNs mmCr rn Nv Figure 11: Alignm::‘ht1 %ﬁplzppgron
A sequences from CW strains Towne and AD169 illustrating the feasibility
of famly shuéddizéng. AD 169 Intron_A seq Towne Intron A-fr nmRETAIBO03022
AD- 169 Intron A-seq Towne_Intron A-fr map AD- 169 Intron A seq Towne Intron
Afr map AD_169 Intron_A seq Towne-Intron A fr map AD 169 Intron_A seq
Towne Intron A fr map AD 169-Intron A-seq Towne-Intron A-fr map

AD- 169_I nt r dtiguiresszqC Jedimpes vohitioarn fAnducibi®Bromoters using DNA shufﬂmg and flow
GTAAGTACCGCCTATAGAG, MEMIBS L efedtod TGSCTTCTTAT GCTAT
GIAAGTACCGCCTATAGACT CTATAGGCACACCCCTTTGGCT. CTTATGCATGCT. ATACT 61 120
GITTTTGECTTGGGGTCT. ATAM,I CATGTTATAGGTGATGGTATAGCTT

GITTTTGECTTGEEECCTATA te TATGC'I'ATAGGTGATGGTATAGCI'T 121 180
AGCCTATAGGT GTGGGT TATTGACCALRAT TGACCAL]

AGCCTATAGGT GTGGGTTATTGACCATAY TGA

CCATTACTAATCCATAACATGXA

CCATTACTAATCCATAACAT

TATTTACAAATTCACATATA
TATTTACAAATTCACATATA
TAACGT GGGATCTCCACGCCA.
TAGCGT GGGATCTCCACGCG
n.~COwOtJI1J

0b
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.ai m-0 OQN Figure |1 (continued) O 421 480 i. AD-169_| Rty 9P A062q
AGOGGOGGAGCT TCTACAT COGAGOCCT GCT CCCAT GOCT CCAGCGACT CATGGTOGCTC. Towne- | nt r on
A fr map ASOGBEEGAGCTTCCACATCOGAGCCCTGGTCCCATGCCT CCAGOGGCT CAI A8 22 481
540 AD~169_Intron A-seq
GGCAGCTCCTTGCTCCTAACAGT GGAGGCCAGACT TAGGCACAGCACGATGCCCACCACC Towne- I ntron
A fr map GGCAGCTCCTTGCTCCTAACAGT GGA o §GCCACAGCACAATGCCCACCACC N C m
CmZrnmcr mNo~ v 541 600 AD169 I'ner on A-seq
ACCAGT GT GCCCCACAAGGCCGRHgaGe /&WG Towne- I ntron
A fr map ACCAGTGTGOOGCREARGS ‘ TGAGCTCGGAGAT 601
660 AD- 169- | pt+on—A--seqg
CGGGCTTGCACCGCT GACGCAT TTGGAAGACT TAAGGCAGCGGECAGAAGAAGATGCAGEC Towne- I ntron
A fr map TGGGECTCGCACCG TGACGCAGATGGAAGACT TAAGGCAGCGGECAGAAGAAGATCGCAGEC 661
720 AD 169 Intron_A seq
AGCTGAGT TGT TGTGT TCTGATAAGAGT CAGAGH AABITEIXGT TGCGGTGCTGTTAACG Towne- | nt ron
A-fr-map AGCTGAGTTGTTGTATTCTGATAAG&tgﬂ%}g&(e%gSBFAACTCCCGTTGCGGTGCTGTTMCG 721
780 -
AD _169- 1 nt r onA- seqGIGGAGGGCAGT GTAGT CTIGAGCAGTACT CGT TGCT GCCGCGCGCGCCACCAGACAT
AATTowne- | ntron
A- f 1 - map GT GGAGGGCAGT GTAGT CTGAGCAGT ACTICGT TGCT GCRENAALTGLCACCAGACATAATbN 781
827ADL69 | nt r onAseqARRIEEHRN ( %%Hl?u TTTCTGCAG  Towne_
Intron A_ frmapAGCT ATCTTTTCTGCAG - -ON ~N Om
Oc mc mz rn mc rHPRaghF esus nonkey Vel vet
nonkey Generation of a Li CW Pronokers . ~..

Recover M1
from blood,
Regover M13 repeat cycle

repeat cycle

stomack___| \%‘ -
- o 5

intestine
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WO 99/ 41369 ~ ~ SEP 2002 PCT/ US99/ 0302 Figurc 16 Shuffling of 11 SEP 2002

ol igo-directed CpG knock-outs Natural pronoter sequence which has many CpG
notifs, soMO@¥4139ch are essential for function, other whi CH’CeWB?ﬂ‘)(Pé{T
cause shut-down of the promoter CG CG CG CG CG CG CG CG CG CG CG Desi gn

ol i gos whi ch each knock out one of the CpGs. CG CG CG CG CG CG CG CG CG CG
CG Fragnent tenplates, spike in the oligos) reassenble, screen for pronoter
that are functlé)r}gl atgd d noL Lead to s ut down |n cells. Non-repl aceabl e
CpGs 201 20 CpGsowh cou d be kepl a:ced it h théSsél éct €3 seQL@ncefg 90
SUSSTATUTE SHEET FéJL% B ¥X B EEXE XXTE CG XX XX CG: 3

. AF. A9. A3n AFA%)E AYAF%{ |[AY§, QﬂAIQAr'uAAIA]A AaIﬁF[eES FC
(# #. xx| ?2?| ??| ?? ~<'>'> 2720707<~~? 7§>| >>7 '7 | 2] 99999’)9')'7<oo 97%%47 ~>
~27?>| ??????????a %’4 PIVIPZIIVIVID~ 98’) 82???? PP?27227>737 2 ~27~ 'fe')u')')')')
~2?2?2?2>27>~7>7| ~>% g%'ﬁy;y) ~B— ~'>'>>>rb_gm ?2?2?2?2%P| 8?2?2222?22?227%3??2?7" 27277
????????????????. 79292 2929707227780 %?????%77>?777p7?7’?7(&37770£ E????
2292222222222222 9 A3 A3 2222282828222 225 B B 2222222222222 ????????. 22727
????????????????’f')’f"’f')x '>'>949494?????gzéo’v?????fu%'>»~'>~~~| '>| | %<'> ?| B2~ ~|
~~| ~~~~| ~2~| ~?| % |Ox’>|x|§ §>@'>>><< | 2~229222222222%~ |06'>'> 'wié?ﬁp???
222?27~ '> y22222222 5 B2 2~2228787 ????? S Pe>>-28 Gl Azz45 z2CE
(# H. ?~ ??????? ~? ’7’?’7’?’7 ???_? ’7 ’7’7’7’7~27878 27?7?28 ||’7’7?????9’7’?’I‘9?????E9’?9’7’7’7’7
?????????????????"????????????‘?@????>g<§§xxxx p<>p<p<< 220px% 83?2?27
229292929292922922F3979239292220000 R 8~27 P~ 22227 ?????p77°%7@’%§?????§|$~7~~

’?’?’?’?’?’?’?’?’?’?’?’?<’?’?’?’%’?’?’?’?8888’?gx P~ >~’?

(# #. <’7| p’?p’?’?’?’?x’%B’?’)’?l ’7<’7x>@’78)(2’7x’7x’7’7>( ’7 ’7’7'E“‘)’7’7>’7’7>><E’)‘£:§ X’7>’7(3’7 ??X?

x?x?22?| 2| ?| | | ~22|8?|:>2| >| | 2P| 2| #2| | 2? 8—9’>’>ppp)-pxx| X| X ~XBX> T >X > 2XIXSX 22|
22xx2x| 2X| | | X| | 7% ~<>2<?22<?B<?=??<?< <?<>FR<L2 XXX TR FR XL ?x 87 X@’PX’P’>
xxxoxoxxoxoxooox'ﬂg>>9| ~| 2?7~2>F8~222>%0 87%?????@9>999<<>43'x>'x§<9<| | 2<?
| <<<’7<<’7<’7<’7<<’7<|U<| ')<~9<~9a>9<9oo<9<«®<w><99@ ~| xxx>xp’7@|f?| >?7>° >.g> >8>7?
29p~2" 227p272| ? ¢ 3 ) ) &g e
0??p p??| ?20<8?pcC - B é o < O & K
+we) ** 421 sz} zugp e o[ U] cha] Gafic] cal] Bared cal cd @dJcalc E% Jcalfjcgl c<a
]ca]ca]ca]ca]c a]§<aU]ca]ca cg?]gaU]ca @ ]ca](galg ajca®@ L O & e
X : OB D v v
, T2\ My| ~| wr | ga\ V@&upj e” ] caUce] eal] ca al ca] % a]cauwcp Q0
Ul c~a] cra] cha] crabera (Ul cha ca] cra] caly St cha cral q‘é]‘&a 58
V] c”a] ca] ca] ca]g”d6D~8o| wgl Habveal ¢ E E R S S 9
aU] ca] cal] ca] ca] ¢4a]:ca] cal aﬁc U ca] cagg cal %\a (S%] c8a](ca]-c8a] caL@c&a] caj
ca] cal c&a] c8a]c ca] c&a] cagcalUbca ' 6(KChpp  * fo 29 S 8 o
g . & O 00 B OB > 0o
DI U & B e SR> & -
£ BB 0O £ K 5 = O
& Qs < & U oo > OO
< o C B 0 UUY O BB
U BB ! SIS O U o
) SN O] O 0O &= O 0
O Pl L & L O O O R}
e HBH B Sy OB & e O O
S 9 bouE ~ BB = . .8 T4 S & E
0 O A A S = I T X o e S b o
o Qo o Qg o o
o 8o © 8 0 o 2 9 g8 0 589 oA
u ~ 0 e~ 0 N~ 0 n -~ 0 0w~ 0 n ~
e | ey | v oy few |} f oy
T o W T o o T o U T o U T o U T ©
0 |0 0 10 O 1v O 1u o U o |
843 Lol 54T 3 VLo R 84 g 3 5 o
o 0 T o, 0T o, 0T o, 0 O Q0 o o, 0
l9 O IS 0 IS5 O IS O 5 O |
o oo s S @ o N RSN © oo N x Q
O 1o O i Ul Ul O o SI
& o | Aot | &g | & &g &
10 10 1O 10U m 10 1O
oD Moo O Mo O o O Mo U = A
u ") W | Qu W | A 'S J A W | Ay w |
P> I > > I> I | >
3 (v VM0 (I v Mg VXMoo o &
] L oom I5 N el U g m U o oo U gom L og
= 0 Q A 0 O - 0 0 o 0 O - 0 O A 0 0
= € E E € E E E E E E E E E E E £ E
g O I 0 I 0 1A O |- 0 |-A o |
S S 00 4 0o H 0o o0 n Som o S0
— Q 3~ Q 3 - o 3 - Qo - oY P Q 3
=) R Lo | o | fa la | | &
v— o o0 v (VRS v o I U QU L ¢ o U
® g5 0 £ L o RN R £ S0 £ .00 e
s 2o op 2 op ER A 3 X > - 2 @
5o g 9 g o £ o I e B &
(>3 > > > > >
12/20

SUBSTITUTE SHEET (RULE 26)



| wmhc] Xca] ] ¢ aU] ca] ca] c&a] c&a] ca] ca] ca] ca] cal] ca] c 14 SEP 2002
a] cal] ca] cal] ca] cal] ca] ca] c4a] ca] c4a] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca

/ 06 ANORSW W0/99%d d¢9a] T| wr mhc] Xc U] c*aU] ca U] c”*a] caV] ca] caU] caPCT/US99/03022

UV] ca] ca] c™a] ca WV] caV]ca] caV]ca] cal] ca

U c”a] c$a] ca] cal] ca] c$al)] c$a] c$al] c$a] cal] ca] c&a] ¢ a! 09Wn

~Xrj d_ZUnmhc] Xc

U] ca] ca] cay aD\g] aU] aV] c$a] c$a] c$a] ca] c$a] c$a] c$a] c$a] c$a] c0”a] ca] ca] ca]
ca] cal] ca] calcPao ca U c”a]cal] ca] cal] ca ) ?\ b} 3Vp}xrnga[ Vc

U] ] cal] cay q‘z';l] c™d] a@] ¥a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cau
]ca] c a] ca] d@] c"aj Eatcg] cMa] cal] ca XnpswFJUyt oj e _Zc U]]ca]cal] ca] ca] ca]ca]c
aU c a]ca

a]U]ca] CL] cg% c%é] caj cg] @’aﬂjca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca

| @_aDD{ uohc} XS] caficgatd ¢ aJca Uc ~allc

é U(DO
oo
0 OGO
0 O Lo >~
0 O U0 N
< &G A A o
=~ OO —
= < U«
E(; UoOo
S S8
= OO O]
@] =R )] H oo
g ST @ 2 =
ﬁ Do = QOO0 o
U U U OO0
@] LoD O LU
O] I GIRGIR O]
g U U U (SRS
998 233
B L oL A
s 288 888
PeH B o o el
= = O U B B R
@} = o < €
H o - - O U D
0 £+ . ODoOoo
0 o . = & B
< G . OO0
@) Q . OO0
5§ S8%
e o 1l -
g = O OO
< OO OO0
B GO INE OO
@] (O O U O
5 888 898%
E &G L g O A <
G} OuUo O & &
O < OO0 U & e
0 U 0O O U U
(@] GO - O QO O
o — B BB N OB
= w U DO o LU DU
] SIS &) -~ O 00U
o oo o o Qo
] v Qo0 0 Q o
n n w0 n e~ 0
| lew | ey |
L T o T o U
3] O v O U
3 T3 H T 3
ol o, 0T o, 0T
0 | 9 O |4 O
M ooy M s NN o TR ¥
o} Q ) o @] | o
| oo (VR o A |
84 O ™ 10
] Mo U H U
(oW W | A Uy | My
| P>~ >~
~ o~ H OO —~ YOO —~
T o 0 Mg 0N g
= ™ U g L oo
o - 0 0O -+ 0 O H
= =] E E € E EE
& A o |- o |-
S o 50w S8 00
~ o~ Q, 3~ Q3
— | IV 1w}
- i Q O v U O O
w o £ .c o cc o
b » I m > 3 & A
En e 0O o 0 @)
o 1) = ) B Q)
£ > > >

13/20
SUBSTITUTE SHEET (RULE 26)



aUl c a]ca] ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]calcalc 11 SEP 2002
aU] ca] cay] ca] cal] ca] cal] ca] cal] ca] cal] ca g=@-G

| ####H&S4$DB8%@EIA YA % vpkf " [ Ul U] ca] ca] c”a] ca] ca] c”a] ca] ca] cRITHIVAN2Ea] ca
] ca] ca] ca] caU] ca] caU] ca] ca] ca] caU] caU] ca] caU] ca] ca] ca] ca] ca] ca
d9B0RB0RRNE&? &I &K&P&T&YE] &] &C&Y&S&UEWEY&&&' . ' 0" 3" ] " ' {upkfa\ VWkf " [ U] U] ] ca] ca]
ca] ca]ca]calU c aU ca]cal ca] calca]lcalcalUca Uc "aUc a]calc

aJca] ca] calcal]caUlca] calcalU calU caUcalca "' (/((((*).)2)))).*2*6****2+6+: ++
++++++++++| wmhb[ UUl ¢ a U] c”al] c

a]J ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]cal++++

chy | e~ 1111%1) 1214181B11101] 1k111111{vqgl gb] Xmhb[ UU] ] ca] ca] ca] ca] c, a] ¢
aJca] ca] ca]ca caU] calcaUlca]calcalc aUc a]ca]ca]ca]calc

?lzﬂz(z:g} 3%021738%(@%ggzzm%gzzzmﬁﬁzzaﬁygoge [@nEEbEUU] ®2§fé2a] e%z@ @a] c>

aJc,a]c2alc &)
aj c2aU] ca] cal ¢ aU] c"aU]ﬁ‘pﬂJ] ca] &gt ca] g]ga] ca]l gaﬂécaU] c aj ca]%qcé calc

CT,

a] ca] ca] ca 33&38K3 3\ 39 3| 3~3838333 SN @)
4444464: 4N4L4° 4| V\A’%Xﬂhb ] ca] A ca] ca@éga] cal Saﬂjca] cafr g ca] c é;a] cal
ca] ca] cal ca] 5% U caRdc aUE @auc afic@u c ﬁ% %a] c2a Jc2al U
4] 444444445 55) 535D5B5ME\ 5 55559{??{?6636@ 6} wr Yrrhb[ Jcal® ©
a] ca] ca] ca] calUgca) e & ¢ a] & % c aUle @] caV] ;gca] o a] c § 83
a] ca] ca] ca] ca] gaU] &aftay c a] calit 4] ca] ce] > E;t‘ S5 22
67S7t 7788K8f 8d§98h&BMp\ 595656555566 436= 6h6§} mhc ¥ngbl W B ¢plc & =
a] ca] ca] ca] caUEca] gj c ajl E c alUe c@] ca\/jeg cajc &]& ajc & L &
a] ] c*a] caU| caDi] catj ¢a] ca] ca] capaa] ca] cd Bw-bCl $OR& () - 88
10%& () - YI 10%E() - & & £ e 3 £ E o H
#1000& () - s! #1E0&! {:sFlocygﬁg-dE#%%' () - ESTHOY& ( ??+10(V - 109 ) - Sy
1098 ()- ' 109%& ()%a& 169 () - ! €1 «&'()(@f 0%&' ( R
f109& ()-#: 109 () obHho (1B Br<=>21% %] >#1 () - vegogk: () - VR (}g)
10FF10FF10FF! C8, 1%%& () [_;I.O%& ( EC_Esza’?@))‘!ﬁgOI }‘gl o9& () , @@V ()-9
10% ()-9 109&%() 09! g{) 10%%)5-.%”@! $109 '%)-![ %" & 6
10%b&’ ()-! b0 0% 55! Ds1@9 () - OIS, @o%gdd® ()-8 &
TZ\wX9| ]>!" 1 108&' (55 8<T109& @ -1 ~L JEPEFR ) -1 §18%KgKg -1: U
& O
&

121
gq AGCCTATAGGTGTGGGTTATTGACCAT
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Figure 11: Alignment of Intron A sequences from CMV strains Towne
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=! =100/<zr(z&'()-lﬁ Oo/fzr(z&'()-M=100/<zr(z&'$)-M=10°/<zr(z&'()- =;&‘)°Er(z& ()-
M Zsx L =108y bz & =1P%E (£2& () - M 241 7; v >

=& =10%r (z& () =M=10%r| z® ()-M =10%r (z )-M =10%r (z& () - '"Q"E#<#’?# ?*

| =10%r (z& =10963 (B& () -M 210%ar (z& () -M =T0% (z& () - M =10%] (& F - M =10%
zr(z& ()-M=10%0 (R&' () - M= BHPHRHTH] #2Z: :EOO/(z! =10%r (z& (§ - b =10%r (z&

()-M=10%r (z& {g-M=10%rTz& ()-M =10%r (& @-M’Mr?;
=] #eH####HUI* | =10 —10%#(;&' ()-M?24r7; =5 5

=1 =10%r (z& () - [ff %g0%r (k&5§) t M =10%r ( z& § E =109 (2& ()
% 24r 7; =
=1=10%zr (z& ()-M =10%zr (
MEHHHHHESSBW [ ! =10% 0 °

pres

iR ##Hg=>1 =10

- o

)1 M =10%r (z& ()-M =10%r (z& :Jg)(%zr(z&' ()-

e& ()-Z \ " 610W?& ()-Zr @B10%E= ()=
910%?& ()-10zr(z!10zr(z (z!=10%r (z& ()- VBYa%BRB8R84 [ : | [ -9F1C%0
010%, & ()- s10%<, & ()-r 0% & ()- s10%, & ()- s10%?& () -
UL0%X?2& () - %r&?&I &K&P&T&Y [ 1| [ 1! =1albumitd =£100428:
=109%?& () - ~=Y10%?& ()] _ | 107%73 AR,
109%%?& ()- 10x?10x?10x?]" 2| RO &' ( 2| R ;
=#109?& ()-& .'0'3 1" ' ||:vUET=1 "9  10%?& ()-. 10W?& ()- 3 10W?& ()- f
S109%?& ()- 3' 10%?& ()- S1109%?& (SQU'OIO(}@(é%ﬂ:WNzl Ss 10%?& () -
@10%?& ()- $' 10%?& ()- 3#&I0W?& ()- sS10%?& () -
3109 2& ()-((*).)2)))|[:vUsl =1 SI10%?& ()- @®"10%?& ()- f210%?& ()-
S10%?& ()- @10%?& ()- f2s10%?& ()-)).*2*6***|[:vU4l =1 S 10%?& ()-
@"10%?& ()- S2@O0%?& ()- @BL0W?& ()- @ 109%?& ()-
S210UX?& () -**2+6+: +++| [:vU4l =1 " =10%?& ()-c ,' "10%?& ()- , 2&109%?& () -
@109 ?8& ()- , #"109%?8& ()- @' 10%?& () - +++++++| [ vU4l =1 O0x?&109X?& () -
X?810?2& () - =%40%?& ()- =%40%?& () 18/2#109%?&" ()- =L10UK?&' () - ++++++,
AL vUAL =1 8:10W x?) & ()-r *, 109 x?N & ()-r h:10% & ()-10x?10x?10x?

L?' 109%?& ()-i L?" 10%?& () -1 ’qipe : 3] ' 01098x?8& () - M
910% ?& () - 910%?& () - SUBSTI'TUTE-él[IEE%UEE b

- N
— OOk
»w N O

b =#100K?& () -
0109 ?28& () -




8' 0109 ?& ()- S"'109%?& ()- 0:109K?& ()-r-+..3////|[;vUsl =1 $"' <1q%x8EP (262
\I"109%?& ()- 09010%?& ()-z 09010%?& ()-z 5 90109%?& () - -

03' 0109 ?&wv0)9oMl 360/ / / | cQrUA! =1 PCT/US99/03022
$"$"' <10 ?& ()-3$"' <10 ?& ()-$"' <10%?& ()-$"' <10%?& ()-$"' <109 ?& ()-$""
<109 ?& () -/ 1111/ 0j J*vUS"" <10%?& () - $pigrkQY%?& () -$"' <10%?& () -$"' <10%?
& ()-$"' <10%?& ()-5W 4: %: O;

0<0=0>0?0@vZ>vUs"' <10%S '<1I0WX?& () -$" <IOWX?& () -" "' <109 ?& () -5W

4: %<$" <10%?2& () -$"' <10%?& () - @AOBODOEOFORDV: vU$ ; <10$ ' <10%?& () -5W

4: %<$" ' <109 2& () - Sransgene? Expressioniguvby a ShutflaghtMY Proroter 0J0KOMINOp
TVUS"' <10$"' <109%?& ()-$"' <109 ?& ()-$"' <10%?& ()-3$"' <109%?& ()-$"' <10%?&
"()-$" <10 ?& () -$"' <10%?& () - NOCI)POQ)ROSO[ OvZ: vU$"' <10%"' <109 ?& ()-$"' <
109 ?& ()-$"' <109 ?& ()-$"' <10%?& ()-$"' <109%?& ()-5W ~

4: %[ 0\ 0] 0"0a0eq PQOQZVLE '<10Ax’>& O-%""' <10%W?& () -$"' <10W%?2& ()-5W

4: Y- $" ' <10UK?& fypeOn0r 00000 1vU5W

4: %x$" <1098R& () - [jlgﬂ ﬁ‘l ?g <109 ?& () -$"' <109%&?& ()-$"' <109%3& ()
- ooooooo_?v@ 40 u 17 i
s <100678 (3 $P000 s 0e ()5 <1002 () -1 <10%2@ ()-$ <10w?& () - <1

0%?& () - 000@D00QBYUSS" ' <109%?& () - 5W o
4: %$" <10% gpob(g <100 ?2&' () -$"' <109x?2& [()-$"' 4109%?& () - 00000001gGH$" " <
109%?&! () -$" ‘g5l )-$"" <109 ?&' ()-$"' <40%x?& (- $"' <109 ?&' ()-$"" <L0wx?
& ()-$" <100/m& ()-1111111vZ>+$"" <10%?$" ' 4109&?& () - $"* <109%?& ()-$"' 10%
'>& ()-$"" <104828 (V8" <109 ?&' ()-5W 4: %<1l 11111) -[+$""' <109%x?& () - 05W |

4: Ur<$" <10%3& <109&?& ()-$"' <109 ?§&' "1 <4109x?28& ()-1111111pTH$"" <
109%2& () - 05\B" " <100KP& ()-$" <109 ?& ()-' 4" 2& () -$"' <109%?& ()-§"" <1

-111111141gF$"" 9

=& () -

09 2& ()-$"" BOYRNA

0=l 10%=& ()-ﬁon@&g’lox? 11101] 1k1|
S@0%& ()- Y |10%&

k1111112] [: F$"* <10%() B

109=& ()- |'10%7& 0% & 5351 27277 GBS
>#109%& ()- =10%& ()- ]:10%=8§()- 3553 0%;&4()- 37510%;1(8) 14

72=25222@J2L2S22vUAS  10%&!

1008 (). 10=10210= S#10%& () (ﬁ%ﬁeﬁfﬁémﬂﬁ}gg‘féj (')“Jeﬁ%’ﬁ ()-
10%& ()-  PLOWS& ()-  10%& ()-  O0L0& ()- 2222222|[: vU4$
8810%& ()- F&LO%& ()- 10%& ()- 10% wh & ()- ! 10%& () 10%&' () -

2333&3K3MB| [: vU4$ >#b10% <& ()- &M 109%& ()- 's!10%& ()- &L0%& ()-
3s! 10%& ()- 10%& ()- MBU3\ 3g3h3i 3j 333vU4$ 310%& ()- 10%& ()-
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10=10=10= hr>#b10%& ()- >#b10%& ()- >#b10%& ()-333334 4|[:vU4q 1 SEP 2002
@GMLO%& ()- SMLO%& ()- SL0%& ()- 3-10%& ()- ) 10%& ()- 0)10%& (1
A444464>4)WFIN4IAH | 310%8&' ()- , 3109%@>2& ()- 910%& ()- 3S186X4SP§e>022
f#10%& ()- SMLO9®>?& ()-J4L4 4| 4444| [ vUAS =#10%& ()- =#10%& ()-

11 9% 10%& ()- +f10%& ()-s 's 10%& ()- ,,310%>s& ()-44444455 5| obU4$
&10%.X8L& ()-10Q=10Q=10Q= ?S&L0%X& () - FiASELQUES& () - ?S&10%0=8& () -
=#10%8& ()- 5)53595B5Mb\ 5| [: bU4$ al0% X8L& ()- alO0%.X8L& ()-

10%.X8L& ()-O F & 1094 X8| &
¥ 10%.X8L& () - @)555%?%l halaf dfig ﬁb@%ﬁ% CpGkpRsek:Qyts 100 xsLe () -
0 10%X8L& ()-  10%}6L& ()- &L0%X8L& ()- 56 666636=6h6vU4$

y109%.X8L&' () -G L10%_X8L&p&%m N#Z109%4 X8L&' %

&10%.X8L&' () - 10LX8L NGIU@|F %Lseﬁuem@ﬁa/m g‘aﬂwe%ﬁt@n [: vU4$

p& 109 X8} & () - & 5P&°Tet?&w@2°'()af98?$&ﬁ& le?cb‘a gther yhich pyamu
W&! 10% 3&' () - & w&! 19%&%’}"@9"&% 8H@§}°%fvu4$ 010%05& () 10%_X8L& ()- >
10%_X8L& () 084 & L& 304 X8 1. ! . eadi ng
13] ¢" "Headi ng 23]c" Headl ng 33] c" Headl ng 43]c" Headl ng 53] c" "Headi ng
Foht>{ | bi(. 711 0235 <>@DFHINPRIVE S o PR Dy o b pfigerg aph

ont > L2l D <> + 0

LUPT g 4] ##HBITRR! () * 4, - O@DGONO[OI 0000111141k1272222|VB3 4344

5\ 55h678 | " #3%& ()X +, - 23456789

<= >’)@\BG:EF -—\'ﬂ----'A'yAV—--m-* Y- -Ilvnyy ‘;--—l-
New RomanAri al Com¥fer—%ew' h RO Ent ryV\brdD(‘)“?,"‘rrent & e

#$Y&' ()*+, -./ 01234567 ’\g‘
<=>?@BCDEFGH JKLNVNOPQRSTUVWKYZ[ :E A Fragowet ghipjatesyapiseingtheroligogz{ | } ~

Ti nmes

" #SUR () *+, -./0123456789: ; reassemble, screen for promoter that are functional
<=>? @\BCDEFGH JKLMNOPQRSTUVWKYZ[ | " _anddaladtdérd tistmidpen ot caliexyz{ | } ~

" #SU& () *+, -./0123456789:

<=>7? @\BCDEFGHI J KL &IOPGRSIAMKYZE\ | &x ~ abcexlef aioi ¢kl momer sikuvwxga{ |} ~

NS

Non-replaceable CpGs CpGs which could be replaced with
the selected sequence.
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