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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your

expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.

One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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2.7Kb y-NEO 1.2Kb 1.2Kb
reporter insulator  insulator
Dr. O:<@—,4, ma:_iwm BamHI BamHI Xbal Xbal Xbal mﬂn_m
Excellence) Professor of Pathology <«—— > > _
Dept. of vm%oﬁomw and Laboratory Medicine »

CB #7525 \
701 w:.:w:o_.ym-wE:: Building
Chapel Hill, NC 27599-7525

\

Please find enclosed pICI13-1.
\

JC13-1

ell 74, pp.505-514.

Reseach Associate i

National H:m_:EHmm of mom:: .

Building 5, Room 218 | : _ﬁ_:mimﬂo_. can be found at Genbank #U78775.

9000 Rockville Pike oned fragments relative to their native orientations or those

Bethesda, MD 20874-0540

phone (301) 496-1898 . . : . s

fax (301) 496-020] ns of the insulators and reporters is unlikely to influence stability.

email mamav@gmm.:_.&w.%? gov g two copies of the 1.2kb insulator, digest pJC13-1 with BamHI
\ ons in both cases). Be careful to avoid the closely migrating

nly where indicated. Thus, the enhancer can be removed
: wﬂ can be removed by digestion with BamHI.
\
*Our experience is that cloning large (>10kb) fragments between double insulators can be difficult.
If you have trouble cloning, try STBL2 cells from Life Technologies. In general, these constructs can be
difficult to obtain, but once isolated they are stableupon re-growth in E. coli.

*Email Dr. Adam Bell (adamb @bdg5.niddk.nih.gov) if you have additional questions.
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The enzyme hypoxanthine phosphorihos_vllransfcrasc (HPRT) eat
bases h Ypoxanthine and guanine, We previously characterize
and described jts Promoter sequence. In this report, we identify iy
human 11ppT gene by linking various S'-ﬂanking
gene. The sequence from positions =219 to ~122 relative to (he ion initiati
maximal expression of this rene, and it functions equally in both nor
a cis-acting negative element js present in (he region Spanning fr
clement cap also repress Promoters of hetcrulognus genes
dihydrofolae reductase, which are structurally apq l‘uncmmully similar to (pe human
Furlhcrmurc, this repressor element functions indcpcndcmly
dependent, In vivo competition assays demonstrated th
element specifically inhibits human HpRT promoter
Sequences important in the regulation of human npgy gen
protein-DN A interactions which modulate the transcri

‘Poxanthine phnsphoribmyhr:ms!érasc (HPRT: [Mp:
dhosphate p!msphnribosy“r:nnsferase: EC 2.4.2
S the conversion of hypoxanthine and guanine (¢ their
cive 5'411011(»:1uclculidcs and plays a crucing role in the
olic salvage of purines in Mmammalian cells. A partial
"NCy of the enzZyme in humans causes gouty arthritis, )
as a virtually complete deﬁcicncy leads to devastar-
urological disorder, Lesch-Nyhzm syndrome (31).
HPRT enzyme js dpproximately 245 kDa and s to the identific
conserved dmong hamsters, mice, and humans (4).
Inclional gene s constitutively expressed in'a wide
' of tissyes, incfuding cultured ceffs. Studies of tissue
ition of the enzyme in mammals have indicateq that - = 3
yme activity js :;pprnxim;xlcly sevenfold higher jn the MATERIALS AND ME THobs
1an in other lissues (4, 22, 31). The mechanism for

suggests tha( (he inlerplu_v of these regulatory

the expression of the human HPRT gene.

alyzes the metabolie salvage of the purine
d the genomic structure of the human HPRT gene
-acting transcriptionaj control regions of the
Sequences (o the bacterial chloramphenicof acetyltransferase
translation Iitiation site js required for
mal and reverse orientations, [ addition,
m positions —57¢ (, —388. This negative
« such as those of adenosine deaminase gnq
HPRT promoler,
of its orientation but appears o be distance
at the lrans-acting factor(s) that binds to this negative
activity. Taken together, these data localize cis-acting

¢ expression and should allow (he study of

this expression. This negative element is able to function jn
-2.8) cat- a posi[ion-dependeni and orienlulion-independcnl fashion
and is capable of repressing helerologous promoters. The
tandem organization of (he negative ang positive elements

domains may
regulate the lissue~dilferentin! and/or constitutjve expression
of the human HPRT gene. Further characterization of the
factor(s) that interacts with the negative element shoyly lead
ation ol’tmnscrip(ionul regulators important in

:d HPR] expression in (he brain with the mainte.- Enzymes ang radioisotopes. The Klenow fragment, cajr
[ a constitugive low level of HPRT expression in intestinal alkaline phosphatase, and T4 DN/\.hgase were
sues is largely unknown. obtained from Boehringer Mannheim, Restriction endony-

uman HPRT (hHPRT) promoter is extremely Gc  cleases were obtained l'rorp New England BioLabs or Be-
XS 4 consensus TATA' or CAAT sequence. and  thesda Research Labor_atones and used under the.condm‘qns
several copies of the sequenceS'-CCGCCC-}’ orits specified Igg the supplier. |l}adlmsotopes. mciudl_ng [a-"*P]
complement (17, 27), Previously, we demonstrateq ~ dCTP, [e-"S|dATP, ang [ Cjacetylchloramphemcol. were

'ences within 245 bp of (he initiation codon were purchased from New England Nuclear.

for the transcription of 4 human HPRT minigene !\-liscellanem.ls expression vectors. pSVOCAT is a promot-
sted the presence of a negative element upstream crl?ss expression vector contznnmg_the 8ene encoding bac-
gion (28). As g first step toward understanding (he terial chlomrpphemcol ‘acetyltransfe‘rase (CAT) (12). Al
' of the human f1ppT gene, we constructed ang ~ CAT gxpression plasmids vere derived from pSVOC.AT'
a number of deletion mutations within (he 5. PSV2CAT expresses the CA l‘.gene.under the control of the
gion of the gene to define the importan cis-acting enhancer and Promoter of simjan virus 40 (12). PXN.8CAT

Our analyses revealed that the sequence fromy  and PEN.24CAT (14) contain 800-bp Xhal-Neol and 240-bp
=219 10 122 directs a relatively high [eye| of  FcoRI-Neo] fragments, respectively.. from the murine aden.
and also exhibits bidirectiongl zlctivi(y. In addi- vsine deaminase (ADA) promoter driving CAT gene expres-

stream regulatory ejement negatively modulages  Sion in PSVOCAT., PD35CAT: (20) has a 297-bp Nael-Tagq]
(=291 to +6) fragment containing the mouse dihydrofolate

— site of pSVOCAT. PAVEIRGH (20} mowy s
inding author. { P Vg iy

reductase (DHFR) major promoter inserted into the Hindl]]




e
=
ep——

MJQ Ce!m M
A ‘*'Lt(‘—(m)) bl




gy

/\//\/\X /\," ‘lN‘L,c(‘

[\N_g,(,k l:‘u‘(,q' ()wa I"\»tvd J—M%C“CJ‘-{‘ S'TIC,IL @/n,dd
— Rlav e xmn Lk L‘35

|
;
|
|
|

|/‘) H‘nI
(Xb/l/ . NetL @ar | Xkl Nde
C]TCGAC\GCG—G—CCGC\ACTTG—ACATTGCG Aca-cc;ﬂc TCGCAGCCAITA TG

G/-\G-CTIG CCCCECCGITCANCTETANCGCTGCECAIGAGCTC ¢ T ATIAC

| SPAR veilr S AP S ‘
—rie % ASL s R bmjlfux g;-ttzi_
IL Sac IL Pume T [ Asc T i Bom R

CTCCACL‘.C—C\GGA

leTrranac]cer| Gececee deleare e ccce

| GAceTgEICE ce r(c APATTT C GQA}CC.C—C ¢Coge T/Eg.c,c;c_c
| - |

-

e

Mouse HPRT
Exons 2&3

= - pBluescript

|

Mouse HPRTS'
Homology

LT

BspE1 18 |

S Sarah's Linker

EcoRV - Human HPRT
Promoter & Exon 1

)4

—



- 7 2t LLC L
(26 ) BapET it 2 Uov]pe)

A7 13l

3’3‘ %\f&Y\BQL

Qg
55 2

o

L A;_.,—\—‘o‘re@\ﬁ‘ﬂ :
A- \BBIJQEtOH - oo

81

I .
ART "A“"~ -
S o C - =
" RO ovd it
r’-r‘v’ >, I - s ar = —
&Zﬁ ( P L oy :.710" A -vaie 7 ”
% 5 m l“ ! Q . 5 = —'*—u:"!m
4 = (2D







g |5

8’3 kR 33r

7 aa);Q(‘UZ
PL 10 %
L,.\jQ c)\\)sl-u

7/1 HQQ@RIQ()) 'L@?{I‘:Z (/Ou/
/ 377 B LOSFT ——

. 8'\’\0 l-r"ezg !R

m ma@gmoqwm =

f*“ I8
N "\0pe [w1p) 3 &1 SKBCf%Bsp '

%@& I’fx;: o —







Cgo& M\@(\

5h+5/, 5/, 57@%7\ /Oo |
RO ®x0 (\t% }mOa.x‘ffM

@\ P e (B 3 &) nOKRA
v g;zflz ML?)“)B T

e |
| Ope (2p .\
, Y (J 3(232) —BSF BT L&Q@_ﬂv/t,e) A‘DVQ(ZVQ o

() / ' ; A -
{'—}Tﬁ e T —
| ™ [Ere | e 723

Tt afl o S5 i 5] Hxd 2



86 i oy.25 5\'7’“)"* o Cbh 02 = -’“l’%l
, N [ o ] || T L
| = . 4
| o Dy Mel T S ST ST -
[arcl &l G“i‘H’ Al (AGIA! CI&lTHh [C’ﬁlg| {CC|G:I.|G'|C|G-| T &l C'CQ _&_&_ - e
1 @ (ReE WA e FER TTd (BCE FaT A CEr] o 3
3 (wanl ldeT (eplfl [Geic] (e8]l re= (ool FeE] Ta] Ricd
' .i' mnll [€iclA] (& 111 [ 1 11 [ lv m/J )
.

Smal  ——

|
AGGCTGAAGTGCAGTGGTGCGATCT(AGCTCAGT GCGACCT(CG(CTCCCGGGTTCAAGT

+ 53409
TCCGACTTCACGTCACCACGCI'AGAGTCGAGTCACGCTGGAGGCGGAGGGCCCAAGTTCA

Avrll
BspEI AatII | BssSI PmlI
' HE 1 | |
' B GATTCTCCTGCCT CAGCI' CCGGaaaGACGTCAAcctaggaactcgtgaaCACGTGAAggc

5341 ----em-- e T e + 5400
CTAAGAGGACGGAGT CGAGGCCtttCT GCAG'IT ggatccttgagcacttGT GCACTTccg
SgrAl _
Fsel |

—_——

cggcca(gCCGGCGTAGGCGCGCGGGCGGGGCCGGGGGCGGGGCCTGCGGGGCGTGGCGG
1

.; M‘éf\: /\?QK %i.oui . N

m — =
m =]
CGAATCTTCCTGATCLTFAAGCCCCCACTAGGTTTATATT(TATATTTGATATCGAATTC N o P e‘é‘ .
I 7 R e e — T e T ——. + 4500 — wpp 3 2FHE 3 - ——
GC‘MMGACTAGGAATTcGGGGGIGAT((AAATATAAGATATAAACTATAGL‘-FW—’ My @ BaSS
f=3 5 = ==
o —— =
‘ MLuI NotI w2 _ z i
| I | — wuw & IJZTAFT & = 3
' ACGCGTGCTATGCGGCCGCGCGAGAATTCTCGTAAAACTCTTCATGGCAGTAGITATTAT 28, : Rt a
_ 4501 -----m e I A et e e remerns + 4560 - S + — ==
TGCGCACGATACGCCGGCGCGLTCITAAGAGCATTTTGAGAAGTACCGTCATCAATAATA A 2
1| — . —— @ & YERPF B
Do, subes %8 7 BREL 2 =
. - 3.
m
E i M % g z & B
- PORBLded — 8 s g l
S =) =R = L
| [— — . - Sacl Sacll . =)
i E > | | ——Sew o N S
— CTCCACCGCG vz Ssm3 =
ACGALGGCCATTOMTTCTAACGACTACTATACGECTTGRTCOLCEED I
T o 'H';Ea&CGE.';CACITAACATTATGCTGAGTGATATC(CGCTTAACCTCCAGGTGGCGC 3
w
= B =0
i Pmel Asc} chHIl é s gg =%
b | = —
- GAGFFTAAACCGTGGCGCGCCGGATCCTEGTTGGGCACCTGCACTCATGTACACAGGCCE =
——————————————————————— o _ e
- A S (GGG by Yw 2
i : CTCAAATTTGGCACCGCGCGGCCTAGGAGCAACC(GTGGACGTGAGTACATGTGTC é H % ; 2

;  e - %ﬂilA , B

v noZ® - N
s #3885
=2 (S . BN R
- AF fg, - —
. R —
\ ] S ——

- —




E | T T Bee 14 o
m a o paazed %E’i Px\l @\b\N\TQ,CLT\ﬁ ]

Ex e T Tog WL B P, Qor AT AvAT el
| i«rm___; Nmég @ E E—
T . N
L I 7 S R

T e 1(EMce) %@M‘& C?é-m S VVPS ~N I _

Wﬁi wi ggaWj. &\fﬁl ReFL Ng‘am JAar |
] heal

R LA l—||—r

With 8 enzymes: SMAL BSPEI AATII AVRII BSSSI PMLI FSEI SGRAL

r——— December 19, 1999 16:37 ..
BepEL Al = wm‘x— X

GATTCTCCTGCCT! CAGCT ccgg acctuggttCCGGCGTAGGCG

. CTAAGAGGACGGAGTCGAggCcttggatccaaGGCCGCATCCGL




N

"llflg

SERER




> .Sv\%éiﬁ\ﬂ"i'v\mv\ e e 9 ¢ |
| Hemw B Qd\m\ L R, - xba
—4 w{<§ W \X tml
£ 1 %ﬁ& au— Lba e 13- ' Q
11z
LG Tl (yopa ) b ¢ \2-\ "
s m,f}t )
iy X e \or ?C.tga.o;b
--‘__32_ : \ -{mmm bo 37° i
U ~t— v
el - Tptiaod o Lot30 [3pu o] 1”¢>
: -—__55-‘)\ I(Jr <} \0‘] PBC \O\(\ v / S Vv
W 0"\ 2 L X, >
e — L
, __%’M‘}‘Zoa v GDP‘Q ves Mv\ KTl 2 0. oddibe
\ + | a,wQ‘m
AT S
— ety T iq\L A«Mw \\..L k oéwé:
g Ore Na thal® . T (.2 ¢ bmonomas

N (e@Q ﬁk{quou.m 2 S 3/ X
- . b (S;—Fecﬁ %w.
b o ZO’M:&;,J SRS,

Xi

whko 0,00(M emA
%9 F |30 (\.2xb
= 8ATM )30 - (a4 ¢

S S \oopl  Nackss




90

30" prdad 2l 04:32" f, duely ok 2pOr 2l



d

\tf’({ta 01 R T, ‘._ffm L15n372:6g, 530,

Y ot

- 0]
DAL \ WPOX  NZY Pl Rt 2052075
et | Rge X gRecapad | : e

(44

§: DD ﬂbb — 'A (g)’“‘ 945 an 37 U

= - No
R ,,Cmé 7R 0% \L2%625°  Novda. \fel ) S
‘ﬂ |2 27 / AL 5 /:;J‘N" Oa/w\ =

e







I RIRRLS

¥ - . S — :

y N —— - — - - —§—

. ~

| |4
N = = ST =

I #




o~
LS

@«g_‘).‘?ﬁ(oq\i Gt ¢8Ges TET bandenyt 95
PO 0 e agd WE\ ) swar

J ‘374 i -
m 3:1&*3 RS Y"‘-{’Q‘eﬂt‘ﬁ* T bokBA

'.“"M" Ve peotoead on DY WMWM&/ @Jzo/‘)
_"IL, Lhyele © 16205 dcur W(mcm(’e{)+ 2 el Ly

L Op€ 95 Ix 4 pe € TL . 15° 2, @7 Loy 37 1Ly
Thew to &pe + 099 OXPRS u.,u,(—o.ﬁors—sf e PCR wat-\
a-sfoucm(’ (g-.(”?‘g) RS —~50" ROmen . outed .
wtete Wil 80,6 BT G Dmafaiva b - W4T Seod Cker
| mw Q«MW@AZ) Vke\:ﬁts&d{(&wlﬁf’w’
7248 ‘w\’t Nmiuwml’m{%ﬁ

- oL¥,
\ *,t,\f.z %O‘J-Q (""5,}35 T%“JJ %:jé

V4 3300 (vhy 387 Blue buskae

““\E?:’E aK:'_

B < e (hcks L&?w o o)
g, %"&T 25 35_‘2-2‘37‘@513 &Q&Q\/H s —
o V. ) oY
. C—ﬂefQ+OirQ ORPRS wadsrol &S 8105 <§3,e,;e._,

A _fs{n o, o9 , s







/550 (50 AovIX Lt j\(t’zke)
38‘(.}6 WW&Y&.\ T prad 2

ONW37 220p & 500~ T o

9@@&@/@‘ |

1w e

-~
¥




- g 234‘;67@ (omls&ls‘¢c1xgrt+20@u

———

. — - 2 [—
4

WA LLLLLPTLETE ] L) wEeEp-

— p4 v . - oy

-_—- - .

—




‘/Ia'l pt ﬁw\]’_uw
R o W
rf Aov T v s»ﬁ&> m%t @u/,geﬁ

i f (:e\:; +°2F£%T‘t39\(d)
3 o ST PR —
"”&’*“‘—ﬁw , ~—— dur v w«d@mdc/ f
Al Y — A Paraed Wl Som 0(@(19) 265) o
AR Y s en b B

20 @&Dﬂﬁ )| aaql «Qg,bCC\ﬁf’ "

Td«\cm'SﬁFQ TRe Py cwnp

v x|
»/ —: ‘f \:Lﬁlfz[;v\ ((w”'@:)

+1g&m% Lt 70 (1 )
L %f?cauw"éw“@-ﬁ =

<§OM? Pﬁﬁ{ Nz\( 2

E 39 ;@x
8 S92 Lig" <€‘JQ Wk\ {\ 20,5 20, &
| Q7 bl \_2,1,.\ @ (6’ 1~
k22— 20Sa A U b [Ban

jﬂiq? 30{.\M W\m@c ﬂk‘f e am_{ (







i
X

1 u‘q\ T

pehehay {4

KB WRIE !

5 oz:;; Name: _1‘10\ P*\IK% —— 3’

T = Oligo#
T‘ ) e —_ Date made:
LengTI: 2\

% G<C: “4‘37;

Oliga#

BTA Fcad (AT [FcTA] &)
[ETe (e 7 01 1

L T [T 1 |‘u ! S m
Oligc Name: J\O\ MKM 3

Date macle:

LencTr: 19
% Gm

S 3
[CITA] (T&C] [Ceg] (ARAIC] [TTI”
[&&T [ 1 [T 71 C 1T 177 CT1 7 ]
L [ A o N TN O 1 (ﬁll




|

\ =

' ~ X
~ <

/

NN

1 10 Bde 2

\
i e L 4 .
iﬂm—_‘ 0lizc Nznma: T[ EEL‘-"Q)
lciTia! IAAIG! [(TeIci [ AGIT] (&G IT]

(Gic iz | imiTi | . 7 T 1]

1 & = =3 Iii‘T_‘f\.ll

3807, !L’:
o
A




N Iy
+ L SN S i

- _«j FARACWNTD]
_— WM ( &\‘O

>_ W w 8BRS 5K

%}%ij \ﬁﬁag‘drﬂﬁé

’ \QV(IO*RT
2 4ow)  NheT L2 (5 {@

Q 20p~F0e 3'a ACRTREA
(W&%%MQNW 3 P g ki0en
(a2 Cowcckmﬁwfﬁ&wm)

2> :
Mononaer brb* &b kb

W ) —

W {?a»mkﬁﬁﬁmkm?

-
—

&&JL~ "fma%@ -

h Oligo Name:
:S q T@ e R [EEd el
‘ meEs T T C ] CI 11 C1
v i
L,lewg MM‘W’ D\ N o s O 14|_L s

% J&CU ot oy j . ASKBLAVRIC [ 703 bl

W‘d\ ‘D i W TAMATTTTTATT, ATTTTTATTTTTATTTATTTTTGAGACGGAGTCTCA1 rqﬁmccccc
+ 5280

/&X 5221 -—--=-===- +-
M ':Y \03 MMP 2 ATTTAAAAAT TAAAMTAAAAATAAATAAAAACTCTGCCTCAGAGTAAGACAGCGCC ]

C’Q‘l CthA 0\ g(:lfl 32_ Smal
|

Af KBﬁ— AGG CAGTGGTGCGA CTCAGCTCAGTGCGACCTCCGCETCCCGGGTTCAAGT
R s S, + 5340
o TCCGACTTCACGTCA(CACGCTAGAGTCGAGTCACGCTGGAGGCGGAGGGCCCAAGTTCA

<01 AVR Rid

T2 &) c//
k“‘-@ GATTCT(CTGC(.TCAGCT(cggaacctaggtt( AGGEGCGCGGGCGGGGC(GGG Lt
120p M40 Ol ousboccobair 50 e S e Z L
s ‘e UAAGAGGACGQ&GTCGAggcc&tggotccEaGGccccmctncscccccctccc(&cnc

L

I S S e
AGTCGAA

1
Sasfy, b ke 300t

[ NarI
T 03 e /A j
- loo @V GCGG(_T GCGACGAGCCCT CAGGCGAACCTCT(GGCTTTCCCGCGCGGCGCCGCCTCT
N T AL e s, O RS + 5520
S 6 ')e j (] 5&(‘»&_\20\" K K’BO GTCCGCCGACGCF GCTCGGGAGT CCGCT TGGAGAGCCGAAAGGGCGCGCCGCGGCGGAGA

- ‘WLH..-Q 0 00\MRT TTC(T[CTCCTGAGCAGTCAGC







S bt
Pecdade o ﬁQKBLNRm.

i o
N .
. VAT SR UA NN EEY !
B @%‘%@Mw 7 s g
- TR (350) Wha X 123 (5yd

) ?:-N@I U 07 bsaliol

NS )J»UA\Q 4
A2 (o) Keor L st3g (L,.,IYQ

/

l“{/ M I N
- . EW)Q&* lﬁ. 5
E—— 2 koee L (R

LT SN I GLLY
Gy T (En
LB BR B

"T700 5365
5365 2292
2335 3073

_ Tes culonk slivcor adund
‘ b+ LoS



v v T, s ¥ | | | , l T l I

al smesTd)— Run ended: Jan 21, 2000 w——— Page |

1
|

80 90 1
CGBCOTAGG CAGE 6CGGGC GG agC Coei

g
= T~ g g
E,‘-" & IS (S S 8
! :
a+ N o+
. 218 813 atg/stga  arn
ol P aug 0N n 1« Q|g
Al &N ' Qi af + 8 [
2 D> - N o N o o Q §|
A a nio Q'Y QoA Q4 Q i 9
£ 4 e 98 Al aial8!a oA
818 g1 a J/8 RiA|%i8 iR
ai\a ain = | Nialal8 i
218 518 815 §5+g§)848 E1d
ﬂ:> Qll"\ glg QID D::l-" Qllg
alA I > C\lq qun QN [
o A [2 IS} | [ [ e Ql—l ‘
ara &S A AR ainal8lag aia
a! ala '8 nialala DA UMWY b
5249 O A e A8 Al a AN LYY by
oA DA ' oA 1 N =1 B 0 1390
Q! a £ ! AL EFidle o X 160 170 18
TaN Q1 n At AtxE Sl £+ 9 Tcrccrm.cCTTTAGGCGGTTGNTGACGAGCCCICANGCGAACCN
2l 21N Y Sra niale [
B! > S Q' aiAaf QA
a1 a1 n a Q9 n 718 a0
B /A Biq aig B4 218 ail8
dorg £/ EiR€i8 &in S5
1
P 8 a4 a a8 nf»g R4 8 848
i [ =) = B [ | a1 N N o
948 g8 88 ®i's 318|588
[N — i > [ - [ I~ | qh:g
giq aid HiR 2ig Bi8|S5F
O+ N an glq ﬁ/}ﬁ DN a:g
g iR F &/9 878 8/8 |~ 3
o\ 51 A a8 & 2id Eg RiB |V §i3
o \&! 9 a1 _ /5 Al d ane Nnia 91 e
RO a 285,818 SRR 8 EiJ
1
naoa
AN A ai A }rm\:g Al a8 £ 0
a\g nia a2 nia 819 DN
[ AN QY fF o A o M 2 BN C\lq
2i9 | B{8 '8/ 29 §i# Bid
819 29— aina 218 N o oA
ala A8 91 a8 £ 9
O A [ [ B 1o [ B~ 1
a9 ala ai8 8!8 818 J18 =
| AIS sid] /83 3/ §i8 8i8 &
oA & —
8 818 *i9 8./8 giq | gij.FE
V] by Ul
§ = g 8 4 = = -
; e 5 8 o 5] 8
‘b\v’J
| -
1
\

TN

/IL‘EH\JQL

Mﬁa‘\ MA‘ ‘AA A /‘“‘54 ) ‘Q M AM'A’M&M‘I\M “‘NPAA ‘M DAY, I!‘.‘le\ .@a‘!&.@!«‘. A AN“’U" 2- b»‘.‘.{!ﬂgk;\ﬁn'ﬁf.x '.Q;'A\.:}-!&\\:‘.'A'xédé’t\ Ky
330 400 410 420 430 440 a 46 8

; ) 45 0 4

47 0 49(
ATNNTTN CA CN CCN GTCNAA WNTTG TNTNNTANNG ATTCCNT TGGAG TG C NTNTGON G A NN & A TTCC AA TGAACAA NNCNT NCCTCNGC ceceena CTAATATNT AT TCA(

\\

‘ el ol Al
A.’M‘;‘M‘m“t. Y 5..&1".{;4\ : "‘\".\7‘141\4.‘.%«';&."W.‘i?.!d‘_.‘ ‘ AL L‘o‘")éf’l‘/‘.ﬁ‘:‘;’x’x‘i’_‘. .44\“‘ .?4'.35.‘\‘,!4‘ o 'f-. o /.%A'J'A‘.l.c‘. s\

XA A A

570 0
5
ATTATATTTAT CA C'ITG(?NINNGN A ATT G TNCT N NANTNAA T NA NN NNCNTGGA 6T TANCCG GTTCTANN NTTT TAAT CACANNGNACTC NTGATC N T Tca N TGAANACTACT TCNN

I4

670 680 690 700 710 720
¥ i o A o i ACTATACIGI‘CAANTTTC CAT CTC CTA F.TTTTATNCNTCANGG TCCNT GGG G AT NA Cac

|
I\

0,

a

ol

AN Al

i,
! 4‘&4‘%&!

A

A




‘,‘/
. \&
ik

. Ceaprat (o boell she. ji
3* W T e M
} v————*ﬁr?:rcr? ,\zgo;m%x @(’O

T(O%
@ i U

e
Tl
. %—%@Wu 140 w ( mww%m};\

_F_/)* S e 0 SR, Wioay (,y(‘;'
| . Sefpsece U2 % 103 Yok clofetad Gop el /0

~ oo urocke ] ?o D
i *CQ\QQVZ%\%%M& M&C@CQGQ—@WQ
- ~ S
- @)\l <ol C/Q;OJF}_ETO At K |
| — Codd s &

- W( — pSkRA, Pr\IRIY.(
Emm@\@m—w mj 9

v
b \
~

¢ ”




sec

xﬁu‘:u::.

-

i

o




W 0»-* op 8 »
\ N/ ok BESpe~. o 2k . (<3V/om L/%Ld (_J(w\ SR

> W L Tafowh oo
¢ 19 ngrﬁ% e

0 2 g‘v\

SVENVC S I (2T o \)
u B _J‘g \
Ul 5\" R - @
Froma ] ST WL | wopl
ey BRI AR WG | w7l (et

~— O 5430 o T
&

?OS—EQ (D
\‘%S(M{z\/ A 20@

| 1 """"',"' 27 —
*www; w37 _ )50 ,_%goo;%i@%

%mw&q o S0L 000iM SXSTA
) (

Shyt oA cath | § "3
459 j%o&o&\ow : i
% V (;xz’lu he T (Bofpe) et a3 6
\ 2 gf TQ w 29 @8 }E{b
‘9 r{ 8‘ \ \
Y &

y s
= 3,,,& K?q :
St ) w ¢ KO*M |
it e o P€ (mm» MPSL.LJ& 29 (Lo ) AN

2ack b Lﬁ,ae 99 Stk @@@@@@9@ |
L, Aoy

2 ok o Bpe T Wil







|

lwultu!u.;.;u

|

|

'—l
[t

%J% 7—1”"4 Cﬁ@

TRA m:r T 108 ~ Aecapered NSU,J QAT"\EQ

= 92 & (D2H ~- - - - Nl‘l?f—eujm?wﬂ
Gack s n/gwx 5¢ b dufler » TG x)/f,mw
; 'w- ‘OJ/\H P&( 2)-}6
22 L RS .
o) sty s (o) wa |
otgel
: S —
gl 22) Und -
‘ | Port) * v
A JAreds |3

Uﬁ@'@i\‘}&h ’_9 | et

Concirie, Tk 00 Qe«ﬁ%%%\a~&€d'ﬁk -
T:—r»\ *J—«kgmméhc [ioQ 2xQuh
Bep oo GO‘JL F\\\ @] o
0.00 WEUTH T
Y s —

‘H"N“\.b Jal 1o { + li L 10x$25 ?
i
kﬂa{g& ) o'sa \ g t
gt " EQT@ Nﬂ\lﬂzt
‘»\‘v/ :A_’{Qm

e




T g p—Y

fd

b Low, -L’\x%“‘”"

N LWM& 13*‘{ b\(_\!s\\k&é
e R MR
M OAS 5 (\Ml '

=

©
N

0
~ | OFO
DU, %Do& h 20,72,
D M\aa® lo <, §)
& Lo ‘;m M‘a 37’ _albp~
Weee |e22~625" ,——r S
?T-Q\r-ec}\ "3\\3M O"@ 2?” “L-L—E-F‘: - .-
-
MMW“@T’CW@?
W&*ﬁ)@%‘
\ \
( '

o
i







E B AR A
P Voo MM\A&«Q&M\\MM%@\

2 . - 20— Ty R&Am@ T~ 7
r 2 | dd
& | /\/6 0- 2 (L0 v) MIRTC Lot—29 (Lwﬁd

. P36l L B(‘T\

N Lrenlad T%‘t#u SRS
Ag&‘w mm%ﬁ e
~ _ Nalw fr‘ L Cmorcb T b5 e

J; 1O % R 4b

: - | zo )xxaa_ Lt=20 (20 ,QQ)
N ._JQ@E ) 2B 3= §0°C wiko =t I
| ( Aot BRCHE
E@— — = ;({ tMTmV%M ” B 7
F 400 Db o b !

i \r}/ N;f) Q_FEL_SWW)

\9{4’ - \*(foH/HOQ PR 2&%\?@

= U —

T L2 ez HYLLFO%? pravered. , |
_g\,%[a Ta—%lb —<us MR P\Q\d@ 50pL
- o (\05(0 GKM%C\P QY K(“‘Q\ R ( ,‘
=i e
a 1 —Apelsfe = %Cflmq g X bian]
- %“ (%@) ,




| U‘l w@@ 4\‘ o 3T cobirv\

Bl BT

A , , i

4 ’Q\%fl 2T ha_ Jumas i

- T N\ Hrap {\\HL@ .3/|Ht1

4 VAN pAS 0% N

4 sl WP '&.%m b (L7170 L6=

o A el

1 o) M\—/%Bf‘%a« 2"[‘2‘ A

: — \ .

| /@W\a\ * Ai

T B 1

'3 <o) oHbd L s@t)a LR NZY

— x\t m\ hpt X165 20 5 -

@O \\105:-1;;j )L,“”‘ — B9k
: m&i%;u‘l SR
;ﬁgk\ﬂ mmr ol gt bbihhel

. ?NPCD\N\'L»YD---- ’5‘19&.{: 2.4 1.2 4% 5o kb
' - Pl RDIMREN %Qro,_.u 240, L 9_4 bbb kb
_w WMosomaxs wll wa e s 'L\'L&’ Oramnd . d ,J




Ehrormas~1.55  File: 000202Dal 10SMI0201144.abi ~ Sample: 110SMI0201144  Run m_aon_ Feb 2, 2000 i Page 1 of 3
10 20 30 40 50 60 70 80 90
GC GA CCT ICTCAGT NCGACCTCCGCCTCCCGGGT TCAAGTGAT PCTCCTGCCTCAGCCTCCGGAAC CTAGAGGGACAGC CCCCCCCCO
1

JO Y L O N : i

20 130 150 160
GCCCCCAGGG ATGTA I TACGTC CeEeTCcECcCccecGe T GGGGGCAGC GCCGCCCGGGGC TCCGC TCCGGTC

170

rccGGGC GC TCCCCCC

. VML ) — ::i,:—.&F:E..EE;E.:

GCCCGGGCACGGGG

230 240 Nmo
CcCCCGAGCCGGCAGC GTGC GG GG AC

mmo
GGT GGC ATCGCT r C

RACGE TTTETECEE

AN RS Ta

320 330 349

U LTV

350 370
G c G _.OH,DOO_H..(. G Cc C G T

W :E:L..rtrEE.:.,...,.b.;..,:,..?ZEF:. b M



‘G‘Q . 119
o \:"\ \“
\‘L /‘—Ar—- MOl\ - %\Y% |
I ’ w@wﬂs -
B2 S
- | W ﬁ\% ‘/‘10 J’L 10X 8o KT calbs e —
B AL }40 el o
IR M 2 t) |
— 18 e (200 WS T e 52 ( i/f —
T 20 J;ar/fa& < 93 )
- @ I Q‘{ ;( \\7W O Q%—@ C’b—} T @
S A 27730 i{ﬂ\ - e
| B S i _ _
B W R I
¥&*,_f&?‘m e
— l ‘:D(;\\J —T—/WL*: : - I/ﬁ e —— T ——
= 3\\? 105 v
T —
—§ & 0o |
— ﬂ¢rﬁ e . R
) —
lige Nazma: ir \‘q- mi 3"
___Lm;sﬂrl&ﬂﬂrifoqu;xoﬁrrinygmj———_
) [CIT € | [ CIA i | (| [ e
— ‘ — - | 7 L—
: T W9 %Mﬁ e B -
e
2 i / tmmmmm oo e Hmmmmm e + 7620
, GGGTTCTGGTTCGGRETZEG GGGTGGCACGGTGACCGGTACAGGGAGTCACGGTGTAGG p—
- — CEACAGTTCTTCATCACCTCC GGACGGTGACNCNCNCCTCCTCCGTGGCAGCTGTGCC CT
‘ L + 7680‘_
. i GGTGTCAAGAAGTAGTGGAGGTCCCTGCCACTGNGNGNGGAGGAGGCACCGTCGACACGG
S —
' ACTGCAGCACCGCTCTTTGGAGAAGGTAAATCTTGCTAAﬁTCCAGCCCGACCCTCCCCTG —
. fi, esemers i i e i e s s i s S +——v—-—-——”——)+ 774.0
—— TGACGTCGTGGCGAGAAACCTCTTCCATTTAGAACGATTTAGGTCGGGCTGGGAGGGGAC \ —
R = -
B 1 GCACAACGTAAGGCCATTATCTCTCAT LTCCAGGAGGGAGTCAGTGAGAATATTXX l
— 1 --=mmmm- fmmmm e tomm oo . SEpEmm———me g --+ 7800
. CGLGTTGCATTCCGGTAATAGAGAGTAGGTTGAGGTCCTGCCTCAGTCACTCTTATAARX o
— —J XXTCTAthtCCGGCGTAGGCGCGCGGGCGGGGCCGGGGGCGGGGCCTGCGGGGCGTGGC |
2 g 2 i i e e s e F= S e Froom e = --+ 7860

, _'T\

Sy V\(\+

XXAGATCCaaGGCCGCATCCGCGCGCCCGCCCCGGCCCCCGCCCCGGACGCCCCGCACCG

.
Q




o

i
;F, iy

m Hoo

Chromas 1.55  File: coowyocquOmgomo#;m.mg Sample: 780SM10204145 Run Ended: Feb 10, 2000 Page 1 of 4
! N CN .Oﬁmﬂ C G G 1. G Om.\.m \ Oﬂﬂﬁlwrmgmﬂm C 7 N ._ T G C C 7 c T c G CA C
—
I
\b‘oﬁ‘)\"/\ ‘« r’s;Pb b.. \ / b» R \ bwf?. »..« SINATNN .N’l’ A » KA\ \ A b)f >f\>
60

C T

l

E r.,.{% n.a.; i

Hmo

qu

;: .EE Y

230
G G G G G

EE—Z,

130

C AT

An'))

_?_,,

el Ragion.

o]

:.. E..

140

Hmo

: ..:

8

21
c

G A

Noo
u)ll i\. o

—

» AN %? ‘\%»,rz .,. » S \» ;'

Nho Mwo Mmo
c G G N

N I A\C G CT Cc

C—



2~ VARSI ¥ 2y (T

-

FWP\IE Pt aqueament tp YCTRE wﬁx{a Q«%

gfi 165 fa%fwhsm '\'Q:; P‘@DQ‘T;WW ,_
7 L andds g

D[ ST

A *‘iﬁﬁ?ﬂ”&@w‘“www
3 ‘

P
i | ;Q,ug% e S,
e e

aJZ;Te";Sl‘-n S BT o ’:
ot a@ A{AK\Ei 13:1@ ‘







R N G R

p———
©—

Tosne Now-Goeiiee. Mhafre BARtasg
Moconad vl < Kk ,mm— S
-g- Yo T odne '

Yodiogud  THAR fos bee \nsunt e

A LT T
N , s R ol \
Kﬁ% R M&@ml&w
e m\w w:a(\:)r;e»a,@ee @ €Sl wubkttd
M, M ui@g’ﬁj%eum'u\ Wml'dz

Tost X SO Grone Mo Rerni | andl

3. Sl 4 LD ﬁ’g’

1£4!

B (
3%.
3UTond
eo
-\ -
¢ oy ReR prmart



o, & Daans 6P

125
L T, R
T et | ,{
B Revio w b — o Do Lloc,
;o RCR we WM (T3 imblay o0
3 el 08 (E‘fm T Redy Sk s

— L Use AR QW:Q:WA 2.X kb gk
| *%&Q Jx«f L"““Ww

B m.:Q E L7 YT Ra® — & L1Eb Yo
§ — Udran i,
. G - a2 i
— Woih - L —— G—\l'?TKQul @
1 i fJM{ T's3pteNm TS
— [ lem + wil Flo2 ar et prelad T’lwa)\ woek T 93K Y <
1 were + ad T'33 Rlue . - canect ]
. ;m,o aQ.n,\< W G [ ‘Z-%”'(\:Srai Ax\cr-lzt vl PeeT+Kas T .
«J 7 Conly. plasm )

- CTZE IRE %’:zs glize + G ltf
€ LES




e

Quantitative €Xpression of Oct-3/4 defines differentiation,

dedifferentiation or self-

= Hitoshi Niwal:2, Jun-ichi Miyazak2

by targeted integration of an IRESzeopa
Cassette and contain a Te-regulated Oct-3/4
transgene. This transgene s activated in
the absence of Tc. b, Southern-blot
hybridization of ZHTc6 ang ZHBTc4 ES cells.
Loss of the Wwild-type ajleje in ZHBTcq cells
was identified with both 5° and 3° flanking
2 Hybridization with probe C, ‘a
CDNA fragment encoding the DNA-binding
domain of Qct- 4, confirms the absence of

derived transcripts, The larger of these cor-
reésponds to the full-length Oct-3/4-
IRESBgeo MRNA. The smaller transcript is
slightly larger than the endogeneous tran.
scripts detected in CGR8 and ZHTcg cells,

generates functional Oct-3/4 protein,
d, Regulation of the Oct-3/4 transgene in

/—ZHTC ES cel)

| <ITa expression cassettes

/ «*
| <reguiatabie Octq VI“"’.'.T‘ .
>

| <endogenous Poustts

& Austin G. Smjt!

! A RES Ih pAcug
=g

/
| e @ @ e |

rénewal of ES celjs

Precise level of Oct-3/4 governs three distinct fates of ES cells. A
less than twofold increase in expression causes differentiation
into primitive endoderm ang mesoderm, |n contrast, repression
of Oct-3/4 induces loss of piuripotency anddedif‘ferentiation to
trophectoderm, Thus a critical amount of Oct-3/4 js required to
sustain stem-ce|| self-renewai, and up- ~or downreguiation
induce divergent developmentaj Programmes. oy findings
establish a role for Oct-3/4 35 5 Mmaster regulator of pluripo-

b % z 3
b v -
| 58 £5% 2AR
o .‘ . .\‘

- A w>8E - -8
- - 92 =

| MEEE T M T 333

. -t Erew

| i G o, - 13
! - -

probe A robe B podeC
Ecet

{ & hCMyA{ OctdcONA s Bgeo PA Ecoflt Baxs
|
|

a.m-\g.u\'*m-i
i3

Enm‘“.ﬁ—bﬁlﬂl

| 3 \/IRES BSD pa \/
‘ - L : A 2% /< 2
/"\\ /X\‘ af"\um\.am

=1 M“\ﬁm\ﬂll
IRES @50 p4
T
” IRES ze0 PA
c T FoR— oy M.&a\_ﬁm
M)
z =) hCMy~q
R LE ES &
e octipgeo ZHTS  ZHBTes
o~ d 024 43 024 4
Oct4DNA binding
deman probajc) Oct4IRES2c0/g!
endogencus Octq
Oct4 CEeTRRRIAAAAA
*1.6kb—» Probe: C+IRES
Oct4cDNA  |RES Pgeo e ZHTG6 blot: anti-Octys
Octd4Bgeo mg ifl AAAA Te conc. 0 o1 g

*Oct4fgeo R A A A
(truncated) ~— o—m

iko— (ng/mi)

10 1000

p

199 183 147 1.04 1.00

Relative amount
of Oct-3/4
ZHTCS biot: ant-Octvg
Tc conc. 0 o1 4 10 1000

(ng/mi)

of Tcusing anti-Oct-3/4 N-terminal antibody3?, The Jeye) of Oct-3/4 in induced ZHBTc4 cells was 60% that observed

for bialleljc expression of Oct-3/4 jn parental CGRS celjs,

austin.smith@ed. a¢. k).

!Centre for Genome Research, The Universi,
University School of Medicine, Osaka, Japayr

ty of Edinburgh, King’s Buildings, Edinburgh, Uk Department of Nutrition and Physiological Chemistry, Osakq
1. Correspondence should be addressed to H.N. (e-mail: hniwa@nypri med.osaka-y. qc. Jp) or A.G.S. (e-mail:
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This invention provides a general method for isolating hematopoietic stem

cells or other cells in which a faulty (mutant) gene has been corrected by

homologous recombination (gene targeting).

Preamble. Itis generally accepted thaf the direct correction of a faulty

gene (such as the mutant form of the beta globin gene which causes sickle cell

anemia) would provide an extremely useful means of treating this and other

genetic diseases of a similar nature provided:
\

-~

) that the correction could be achievéd in stem cells capable of
populating the bone marrow. [Such cells are usually called
hematopoietic stem cells (HSC_],

A
ii) that the procedure could be executed in a manner allowing HSC in
which the gene correction had been achieved to be recovered from
the starting bone marrow and separated from cells in which the
gene was uncorrected or in which undesirable secondary effects . |
had occurred, such as incorporation of the correcting>DNA

sequences into parts of the genome other than the target (faulty)

gene.

Prior work has established that homologous recombination with a

correcting DNA introduced into mutant cells can correct a faulty gene, but the
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; MEL EPO Receptor cDNA Sequence __— . ] -
e —
11 - 28 40 52 76
tgagcttcct gaagctaggg ctgcatc ATG GAC AAA CTC AGG GTG CCC QIC TGG CCT CGG GTA GGC CCC CTC TGT CTC CTA CTT GCT GGG GCA GCC TGG
' . M D X L R V P W P R V G P L € L L L A G A A W ——
N .
10 124 s J129Rad B 172
GCA CCT TCA CCC AGC CTC CCG GAC CCC AAG TTT GAG AGC AAA GCG GCC CTG CTG GCA TCC CGG' GGC TCC GAA GAA CTT CTG TGC TTC ACC CAA CGC ——
AfP s P s L P D P K F E S XK A A L L A S R G S E E L L € F T Q R
196 220 244 268 —
TTG GAA GAC TTG GTG TGT TTC TGG GAG GAA GCG GCG AGC TCC GGG ATG GAC TTC|AAC TAC AGC|TTC TCA TAC CAG CTC GAG GGT GAG TCA CGA AAG
L & b L VvV ¢ F W E E A A S S G KM D F |IN Y s |F s ¥ @ L E G E S R K
i —
292 316 340 168
TCA TGT AGC CTG CAC CAG GCT CCC ACC GTC CGC GGC TCC GTG CGT TTC TGG TGT TCA CTG CCA ACA GCG GAC ACA TCG AGT TTT GTG CCG CTG GAG
$ € s L H Q@ A P T V R G S V R F W € S L P T A D T S S F V P L E —
388 412 436 460
CTG CAG GTG ACG GAG GCG TCC GGT TCT CCT CGC TAT CAC CGC ATC ATC CAT ATC AAT GAA GTA GTG CTC CTG GAC GCC CCC GCG GGG CTG CTG GCG = ==
L @ v T E A S G S P R Y H R I I H I N E V ¥V L L D A P A G L L A
484 508 532 556 ——
CGC CGG GCA GAA GAG GGC AGC CAC GTG GTG CTG CGC TGG CTG CCA CCT CCT GGA GCA CCT ATG ACC ACC CAC ATC CGA TAT GAA GTG GAC GTG TCG
R R A E E G s H VvV ¥V L R W L P p P G A P M T T H I R Y E Vv D Vv s
——
580 604 628 652
GCA GGC AAC CGG GCA GGA GGG ACA CAA AGG GTG GAG GTC CTG GAA GGC CGC ACT GAG TGT GTT CTG AGC AAC CTG CGG GGC GGG ACG CGC TAC ACC
A G ¥ R A G G T Q@ R V E V L E G R T E ¢ VvV L S N L R G G T R Y T
676 700 724 748 \
TTC GCT GTT CGA GCG CGC ATG GCC GAG CCG AGC TTC AGC GGA TTC TGG AGT GCC TGG TCT GAG CCC GCG TCA CTA CTG ACC GCT AGC GAC CTG GAC = -
F A VvV R A R M A E P s S G F W S A W S E P A S L L T A S D L D
772 796 820 B44
CCT CTC ATC TTG ACG CTG TCT CTC ATT CTG GTC CTC ATC TCG CTG TTG CTG ACG GTT CTG GCC CTG CTG TCC CAC CGC CGG ACT CTG CAG CAG AAG 3
P L I L T L S L I L VvV L I S L L L T V L A L L ,S H R R T L Q Q K
s
T ol :
868 892 916 940 :
ATC TGG CCT GGC ATC CCA AGC CCA GAG AGC GAG TTT GAG GGT CTC TTC ACC ACC CAC AAG GGT AAC TTC CAG CTG TGG CTG CTG CAG CGT GAT GGT
I w» ®? 6 I P s P E S E F E G L F T T H K G N F Q L W L L Q@ R D G
el —
964 988 1012 1016
TGT CTG TGG TGG AGC CCG GGC AGC TCC TTC CCT GAG GAT CCA CCT GCC CAC CTA GAG GTC CTC TCA GAG CCA CGC TGG GCA GTG ACT CAG GCT GGG
¢ L W W s PG S s Fr P E D P P A H L E V L S E P R W A V T Q@ A G =
1260 1084 1108 1132 )
GAC CCA GGG GCA GAT GAT GAG GGG CCC TTA CTG GAG CCG GTG GGC AGT GAG CAT GCC GTA TTG GAT AAG TGG TTG CTG CCC ~Sr—.
D P ‘f E H A vV L D X W L L P
1156 1204 1228 o & ——
CGG ACC GAC CCT GTG ACT GAA ACA TCT TCC TGC CCG TCT GAC | == = |
R T D P VvV T E T S s ¢ P § D v
—
1252 1276 1300 1324 *
TTG GCC TCA AAG CCC AGG CCA GAG GGC ACC TCA CCT TCC AGC TTT GAG TAC ACC ATC CTG GAC CCC AGC TCT CAG CTC CTG TGC CCT CGG GCA CTG 1
L A s x P R P E G T S P s s F E Y T I L D P S S @ L L € P R A L ——
[
1348 1372 1396 1420 | ™ “' !
CCT CCC GAG CTA CCT CCC ACT CCA CCT CAC TTG AAG TAC CTA TAC CTT GTG GTG TCC GAT TCT GGC ATC TCA ACA GAT TAC AGT TCG GGG GGC TCT ——
P P B L P P T P P H L K Y L Y L V V S D S 6 I S T D v Y § 8§ G G S
1444 1468 1492 1516
CAG GGA GTC CAC GGG GAC TCA TCT GAT GGC CCC TAC TCC CAC CCC TAT GAG AAC AGC CTT GTC CCA GAC TCA GAG CCT CTG CAT CCC GGC TAT GTG !
Q 6 vV H 6 D S s D G P Y S H P Y E N S L V P D S E P L H P G Y v b
1540 1562 1582 1602 1622 1642 !
GCC TGC TCC TAG gactccagcc tacaacgtct tgaacgggat tggtgaagcc ata cttaaag tcagagctga ccttgg t ctgagcagg gag. gcc ttgcaatgtt
A C s .
—

1662 1682 1702 1722 =
aagattaaga gttatctgtc tgtatataga aatatatata tatatcgatt tttctacc tt gaa aa aaaaaaaaaa aaaaaaaaaa \
2
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Boorum & Pease™

Columnar Books * 10 3/8 in. x 8 3/8 in.

150 Pages 300 Pages Ruling Width of Units Per
Desc. Space Column

Record Ruled

21-150-R 21-300-R Record - -

Columnar / Ledger / Quad Ruled

Single Page Forms

21-150-2 21-300-2 2 Columns 33/8" 10,000,000

21-150-3 21-300-3 3 Columns 33/8" 1,000,000

21-150-4 21-300-4 4 Columns 2 3/8" 1,000,000

21-150-5 21-300-5 5 Columns 15/8" 100,000

21-150-6 21-300-6 6 Columns 13/8" 10,000

21-150-7 - 7 Columns 13/8" 10,000

21-150-DEL - D.E.Ledger 13/8" 10,000,000

21-150-Q 21-300-Q Quad-5 Sq. - -

Double Page Forms

21-150-8 21-300-8 8 Columns 35/8" 10,000,000

21-150-10 21-300-10 10 Columns 41/4" 1,000,000

21-150-12 21-300-12 12 Columns 2 3/8" 1,000,000

£% ESSELTE
Esselte Pendaflex Corporation, Garden City, NY 11530 - Made in U.S.A. N 230797




