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phar maceu?jd rXole%ﬁleeBﬁnﬁ’t b?rorﬁ%e%héueﬁt lR&v6raibn FAEDNK B@s acDNAC Botloi ame iSmitin refskench e
f:or.egoi hg i oggra{;d,,ggle ¥E ofebrRe tHike pdtdnyial Sedb@EL @diiet anchbwiith, themiseives, employed
adni ni st IQII& iV 5u@bsel JEieARR 16 Mélr RnricAment. 'ERATARY, SO huctskévcireatsnentiredy bpjusddot

del eteriously désigh@§ liheBlutBgenia dligdnbidisotiae, &0 Ipesfegablet dithercin icragle. or (YSpoy | are: “é'e‘i'f ic
hor mones  glzyhé itdl wieteaissiblé)\Bysoi doing t@ysc@bning fgemetwwagef@wfe'cﬂ'&‘?ﬂmfe R}
saf e angl Et%&ﬁﬁbuiéﬁrabmémbnzdamwmer abortifacients. After a ne ovu Ih&e
egg i s fertimltheeehtion trivestructive obspiteblecresyriction sites i pet|Pessiblg: ?"ﬁ?”'g‘! E% iécﬁ%tﬁod
Pnplants bynathieidization pssey techigye using fhe "M?@?ﬂ‘ﬁe?"ﬁ?’lh‘ °"' 8t
.l ant at adyar;tagemslyémﬂe??ﬂé atlbe B'H'@I‘WS‘I'%%PQ
vill ~*whi Ehe rineiplp ioflje pyorid 'I'@é° YR Pl f‘% ud- eper m,g%g,ﬁ ahdGhus a
endonetee | alth fhayetant Atbﬁ%au Py PIF’I:PS “ r’eas’ &1 S RCntb BhdtohP @M
begi ns t o lowarierehehcam e"‘%“‘ a,',ll} ”IX Big tﬁ%ﬁﬁ@e&’dhbénhclé&uﬁé‘ ehembisat e
and.prol i f@r%[t"&eqc’hf‘b oL ﬂép, R fuled Ahilive. Thi melGDstvigt
's secret éﬁ hannpare & °e?f'"g§aféﬁq QdaJ %ﬁé’ﬂx :s&t&bﬁ |83 R Bodnlugyested footis iptabe,

J
progr amred® B O T di0yal BtioboH dtfor b6 GleURER4Ny GoCARRRLEe asdabic Bhald iy
hCG. st zﬁu r'ab£$ ont| nuygd seggr etlen of 45 progesterone which prevents
e

uI erine co 9
woul d . ot W \aRe ratreF Had WRiitene pegsein@yition) N contrast, failure to naintain

adequate serum progesterone |levels results in spont aneous abortion until ..

after tfe Exbrhgid 1 L SiteBkewin: of pregnancy when the placenta begins to suppl y
a-,dequate progesterone to mai ntai n the conceptus. Thus treat ment of g,Eant R
e9

e|t er Ina Ol’l lated DNA.
|c.o E:Q@ c

WOREN, - dur i Nihetdu@e fviorghicodylationesitessin theviiumpn & AUbKTICOCHTRG Y aE'I"I?
tthe pr eseMelpFesermﬁnvmtomnlreIctsrthas dhetaming agid %ﬂweﬂ?eeatdffes @°‘°" Hs ve
i ntai n tAse-Xelah pasXiMet ou inFer B35y %SI'JF'PI s "ﬂ’a mu A§§ od ne for Val
progest @r cacksniecalldrivalvingh @) base fisihes: 's

technl que FroBTHE: §TA Ayl GEF |f1’fe“ﬂIat Gn§° tp

descy d fby/Asnogt| agtino 9gid 52 ang,ep jS 1 BSraReils arsestroyed
6487- 500 W"F?"éﬂﬁ'??a‘?“‘?e@ dﬁemub ulsc e"n ,f:gt Jmr?ngnt of i nterest 18

cloned i nt®¥t ﬁs‘ﬂ\ﬂ% Ve s S AdhdBon &t-fha@dﬁjl TIN\Aargd 3EBbgdoh So Met,
prepar et g rQqu?‘ {1 8 Qﬂr &,0 %ﬁtlg%f ,VaU%Td b Ydodiile HuBitidhas abcdseang e dAso¥Gin
plenentary t e, F Echarnged\Bs X GEPTAGHIAT nodresliGiomIsttds ankicehtedinb argliamect -
the mutageficplsd «f t esue (ofS: HBwéRbr, SRl as ndiBE piooely ad Zbaa cispraiohvel baeesie fFrRStEPR d .-
Large. fragmemg ntGRbé thbIdAvilFRR! gydaRF Rebiogy (oKitse pigauciectide shan fohthe witd-wer-i des and
T4 DNA |, 03S eidrdd adﬂ&ﬂn@nsdr 164 Cmadisian of e | AISTU ot isiverabrit d DNA (CccDNA) i s
4 EP 0 322 226 Bl synthesized and ligated. Enrichnent for ccDNA is done
by one of several methods. The enriched ccDNA is transfected with conpetent
JMLO1 cells and a popul ation of both mut adsnarftiswi Vet ¢ $p rﬁXFecuI es are
obtai ned. Any %futgné/arl ety of well knoys sQeeediogatd oceglur'ms gay be

advant ageousl y used to differentiate between the nutant and wil d-4,ype
mopfiecul es. The mutant nolecule is tHen isolated and confirnmed by
sequenci ng. There are several points to consider when enploying this
mef:hod. 1t is highly desirable to do a thorough conputer search with the
pr'oposed ol i gonucl eotide to ensure specific primng at the desired site.
The ol i-fdnucl eoti de shoul d be checked against the M3 vector and the DNA
fragnent to be nutagenized to be certain this is the case. Another
potential difficulty preferably avoided is the increased background of 10
wiil-d-type nol ecul es resulting frominefficient conversion of ssDNA to ds
cCDNA:.. Zoller and Smth reference several nethods available to overcone
thr s potenti-al problem Zoller and Smt h? t hensel ves, enpl oyed al kal i ne
sucrose gradients for their enrichnent. Sinmilarly, Sl nuclease treatnent
may be used.
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'.des-i gni ng. the nutagenic oligonucleotide, it is preferable either to

sate or destroy a restriction enzyne site where possible. By so doing the
screening for mutant DNA is gregipgstazieBtated by a sinple 15 restriction
‘dite-fragment size analysis. If the creation or destruction of suitable
restriction sites is not possible, screening nay be acconpllshed by a
:hy_b__rl di zation assay techni que using the mutagenic o q, tide as a
probe. Thisghatter nethod is advant §edd§l yCAM e G gﬁ e mutation
position and can be done using either phagegiyr Tiaol ml.ed@klA The principle
C _,t@; hybri di zati on assay is that the nut ageni ¢ oligonucleotide will form
a nore stabl e duplex 20 with the nutant DNA because they match perfectly
)A,h reas, th Ld type ‘has mi smat chi ng DCATEENES TAC IC6GAEEE evel of _
conpl enentarit Advant ageously, the hybridization is initiallg carried out
er: condi ti ons of low stringency so that both the mutant and wi ld-type
)i di ze to the 32P-1abel ed ol i gonucl eotide. The filters are then washed
:'|_n€r easingly higher tenmperatures until only the mutants hybridize. This

Hod |E§( ﬁg‘;g Mgtg,l,aﬁg and can be usually carried out in one day. Wile an

sotopi e en suggested for the probe, 25 other Iabel S
ermpl oyed aji 448 i@t MewRF aipeGs Xasleargeprena | weye obteinegs frepat R (st R
l'abel & alapaiénés) TW DN Bdase, THheohinnkestide inese 41| repidstion @ndol %eﬂ‘d
. "rrpl e golypraseaNidrgs lregrhamk wawraqﬂm@sfr%ﬂ%atg&“i’ g{l‘i‘
; G IEPEATP andvatRtATEh werg (purcigsagiP® QuPontdiEf d
| antained frern tegaki Aeryi4neides bisaery'amice B’l‘fhﬁMED ‘6?15?1?: P rBeBR/nﬁ&Ju ootide
l""t orr!bowlemd A7@nd THgoli 'FP@'é\el"i’Ps 0P gcemmsg@ueascwéde
'uem:etﬂemsnhhfe%@"ﬁd&a'ﬁqﬁfg H“df(‘"ﬁ?rp“?easg nge to Asn- -Val , Asn- X- Met
"A’ - Xobiined fram Schieichor-and 5 are several possible nutations that fit the
je. 35_schene . al | |nvgl V] nsq 2 base m smatches. The codon used for Thr at

t'ionmwﬁ@—ﬁeﬁeﬂs for Val are GIT, GIC, GTA and GIG for Met,

"So th i AGCSGTC or ACCSATG. AAC codes for Asn at
i dq-ggpgwd'% bﬁgetrnég‘lﬁ%%%%rﬁfls to Gn (CAA or CAG again involves a 2

b; se-iri smat ch. Unfortunately, none of the above nutations creates a

H ,trl ction enzympaffersg. M&Hacand S troyed but t hese are very

: i de no useful scr eeni ng i nfornation. For "a78", there
"",'__,_potentl al . choices for nutation of T S'Ajc%@ To change this codon
", “ATG, " requi r esThe §pkloyisg bufERYS M6FF XM 4, GTG a doubl e
-atfon is necessary. The Asn$d n conversion requires the sanme changes as
52 - -Again, no restriction sites are created nor are any destroyed at
e p05| tions. Howe\BMEEeEZHid as noted previ ousl y, a 2 base mismatch will
assser-to screen for the nutant since there will be greater honol ogy for
_f‘_"ol i.gonucl eot i de i(? niﬁg the wild-type. 5d3§m TrisBee{risned enbodi nent

he conversi on of g h$Thr for a78 is en helow. Asn H's Met Ala
nift ant . AG AACOAME%A2G o TaC € 50 5

5 EP 0 322 226 Bl a78 10mM DTT AG AAC CAC ACG

T‘GC CAsn Hs Thr Ala Cys 5 oligo lq{}ﬂiﬁtidme

GGTG TAC CGCACGG 10 Exarrpl e 2 - Materials: and npl 9RF, | PTG
and “‘phenol’ were obtained from BRL (Bethebt#aEfEsearch 15

or-atori'es). T4 DNA'|igase, T4 pol ynucl eotide kinase, all restriction
hug eases and Ecoli DNA polynerase . large fragnment Ki enow were

ised. f rom New Engl and Bi ol abs. ATP was obtai ned from



TT1]-ATP and [err]-ATP were purchased from DuPont/NEN Medi ca
] 'PEG-GOOO was “obt ai ned. from Kodak. Acryl am de, bis-acrylamn de and

TENEB ‘wer-epurchased. from Bi oRad. ‘BP oB2el2ge@e, ribonucl.ease ‘A and E. coli
tiRNA" was obt ai ned f rom Boehri nger Mannhei m Deoxyrlbonucleotlde 20
: osphat-es, - pUC 18 and pUC 19: pl asm ds were purchased from PL-Pharnmaci a.
cel'tulose filters-were aobtained from Schl ei cher and Schuell. Bffers,
a and Stock Soligki Bpg8&se25 The fol bgomneribidikersy were fornul at ed:

sy 'Media -and. Stock Solutions Iaﬁmnphiomnng buffers were
;-td Buf fers 35 10x ki nase 500mMM Tris-C (7.5)
fefr] 10nM DTT 1nM spermi di ne 1M HSEATT  Ep 0 322 226 Bl | Ox | i gase
500WN|TrIS C1(7.5) 100mM [err] 1-OnM DTT | Ox ATP | nM ATP, pH 7.0 10
dNTP's. . 10x ATP 2mM dATP, 2giM @67 Ra 2.0™ dGTP, 2nM DTTP pH
Sl "stop"™ ' 50mM Tris base 20wM EDTA lug carri-er tRNA

Rl : ' 300mM NaOAC (4.5) 500mM NaCl 45nM [err] 25
E 10x dNTB’S 10V Tri s- q(@“cﬂﬂlmmm,sb ®AGIFi on A
M Tris-C1(7.5) 100LnmM [err] 500mVi NaCl Zéxpfenhardt's 1%
Ficoli 1% Pol yvi nyl pyr/i done 40 . oH 7. _ 1%

- pH 7.0 .-
ESA 1X SSC 150nNINaéi 15mMM Na citrate 45 50 55 7
18

Si"stop" 50m¥ Tris base
20mM EDTA
lug carrier tRNA

20

10x S1 300mM MaGAC (4.5)
500mM NaCl
45mM ZnS0y4

1x TE 10mN Tris-C1(8.0)
ImM EDTA

Solution A 200mM Tris~Cl(7.5)
100mM MgCls
500m¥ NaCl

50x Denhardt’ 1X Ficoll o
13 Polyvinylpytﬁ&&dﬁne
1% BSA '

1x §§C - 150mM NaCl
15mM Na citrate

M;




0 322 226 B1 Media 5x M Salts 10.5 g/L [err] 4.5
4L [err] 1.0 g/L [err] 10 S eiE e
“Na crirate Autoclave and t Emms22226[BY r] Add, vith sterile technique: = %
1M [err]; 0.7 m 0.7%thianmne, 10 mM 20% glucose. 20 Mninal Mdia .
ates Add 15g bactogar to 800 m [err], autoclave. After tenpering to ./ =~

r], add 200 M 5 X M salts and 25 pour plates. YT 8 g/L: .- .
_ "ot-i"r'_-y'.[g"té pg 30 .5 g L yeast extract 5 g/L NaC Autoclave Exanpl e 3. -7
{Bi:eparat i-8 f ssDNA: 35 The desired DNA fragnent encoding for thé alpha -

bupjt was digested with the appropriate restriction enzyme and isolated = =
om@ pol yacsymangghesgel . The fragndht sés Kpfued into the appropriate - =
grt¢ iln-the M3 vector of choice vi a&gng&ntkg 4 t echni ques. Approxinmately
800ng -of fragment and 30ng di gested ML3 Wwere ed 6n 10x |igase buffer;. .7 7t
:ATP and 400U T4 DNA ligase in a tlo0a8/k o 20P $err]. The 40 ligation.. ...
%—eae—t-;i--on-..vxas i.ncubated for four to sigshgir sNatcitwreret enperature or RO
al.t-erfat el y it can be incubated for 20 hours at [err]. A loopful of JMIO1 ~
Ll.s was transferred froma M0 nminimal plate to a flask_containing the .. -
propriate volume of VT and grown tautecdavesiang tmPREaY 92°%. 3-0.4 at 37 C

wi'th aeration. The cells were collec QYris ghbFifeigatiniquen a@ mbrval |-
8S: 34,,at 8,000r pm for ten ninutes at&?j’c, h

g -

| redi at eLy pended in 0.5 45 . -
umes .0 ice-col d 50mM CaQl2 and kwtuﬂéﬂlt'r"c§Z?br°'%0min%?13?es. The cells ...

¥

were -centrifuged again and -resuspengdgihife,l/100ml @0Znglunosgi nal growt h
volupe with chilled 50mM CaCl 2. The conpetent cells are left 4 - ~~on -
ce - until ready to use. Aliquots of the ligation reaction were added to the

Ol2conpetent cells and transfected as described j' by s J( . o
101, 20. ssDNA was prepared fromindividual plaques by growing 5 .0m .
cul - Migialedia BER | exponential JH 10L for six to -eight hours at 37 * .

mhj'e:.'c'el k‘g%{%F {b§°t§$ea§&°r405w%§'ﬁ%€ a'-'%‘%%%-. [Afib 16 poR Mo 5 N8| 086 200t mi40K MO satedind! i~ - 77

¥

rmat an sterred t0 clean Corex tubes. PEG NaCl 4 =~  ~~and -
se® WE¥EPA¥ded to final concentrations of 4% 500mMM and | OLag/ ni,. o
pectiygly The tubes were ....: . .incubated at roomtenperature for 15 .

utes.—The solutions were then centrifuged at 8, 000rpmfor 10 to 15 . .. .. ..
rté-es.--:;:atggﬁ_zlgag}o{,gtdnge SS-34 rotor. The supernatants were decanted and.the = .
L I eSUl Qfracn 30091 55 | XTE and transferred to mcrocentrifuge .-~ "
dor f. eaCi A TE-saturated phenol, then ether extractions were done,. - o
wed byugtivanol precipitation with 1 /1 0 volume 3M NaQAc, pH 5.2. The - -

ed " pellet was resuspended in TE. A reconbinant with the desired I
Nt at Examplecis: Rréraratient b s¥NARND a one liter culture of ssDNA was prepared -
?k tng TLI!IE dgsri]rgd %ER \f/rggmrgral;[ Qn?:gding-rfgrl ttsm a%p a su u%ﬁ I’w\a\/se rﬂge@te& W{hggﬁpr&ﬂhﬁ ?éastnf:ﬁ% al-l-.
o enzyme and isolated from a polyacrylamide gel. The fragment was ligated into the appropriate slte. in the :
" M13 vector of choice via conventional techniques. Approximately 300ng o.f fragment and 30ng digested -
“M13 were mixed in 10x ligase buffer, 10x ATP and 400U T4 DNA ligase in a total volume of 50ul. The
' ":':.'Iigation reaction .was incubated for four to six hours at room temperature or alternately it can be incubated
*C. ' .
- o 22 :::ﬁﬁ:: .61M101 cells was transferred from a M9 minimal plate to a .flask containing the appropriate
- volume of YT. and"grown to a density of ODgso = 0.3-0.4 at 37° G with aerétlon. T'he cells were collect.ed by
‘ contrifugation in a Sorvall SS-34 at 8,000rpm for ten m_inutes at 4°C, immediately resyspended in 0.5
. volumes of ice-cold 50mM -CaClz and kept on ice for 20 minutes. The cells were -centrifuged again and
: ‘resuspended in 1/10 volume original growth volume with chilled 50mM CaClz. The competent cells are left
T oni { to use. .
o K;Si:::::sr::c"txe ligation reaction were added to the JM101 compstent celis and transfected. as descnl'lbed |
_by Messing, J. (1984) Methods Enzym. 101, 20. ssDNA was prepared from individual plaques by qrowmg 5
N ‘ml YT cultures with 50! exponential JH101 for six to eight hours at 37°C. The cells were centnfug_ed at
"~ 3000rpm for ten minutes at 4°C and 4 ml supernatants were transferred to clean Cm:ex tubes. PEG, NaCl_
and RNaseA were added to final concentrations of 4%, 500mM and 10u.glm_l. respectively. The tubes were
" incubated at room temperature for 15 minutes. The solutions were then centrifuged at 8,000rpm for :IO to 15
-'."minute's at 4°C in the SS-34 rotor. The supernatants were decanted and the pe!lets resuspend_ed in 3(?0u| _
1xTE and transferred to microcentrifuge Eppendorf tubes. A TE-saturated phenol, then _eth'er extractions
.were done, followed by ethanol precipitation with 1/10 volume 3M NaOAc, pH 5.2. The drl.ed pellet was
" resuspended in TE. A recombinant with the desired orientation was then chosen and a one liter culture t::lfl
" ssDNA was 'bre.p_ared by scaling-up the above method. This ssDNA sorved as template source for a

8




0 322 226 Bl ', g nutagenesis experiments. Exanple 4- 5' . S
sphoryl ati on of the O igonucl eotide: For nutagenesis: 1000-3000 pm)l of

iffer,” 2.al 10x ATP and 4U pol ynucl eoti de kinase in a total volune of

gonucl eoti de was phosp hoggtml{jed aéot bove in a volune of 50al using 50-

#o0uC- qFeragp- §§hmpory;ﬁ|oo Ha8YSPOREP. To renove uni ncor por at ed
uc_I\,ot i'de, _the reactio Srvidtbd invO 5diBn donfaiinblldds OAc
“thPee: vbi o eﬁﬁs's pf%g'%i %%hk%:ﬂ‘é’shﬁg oS EME ITAS rebttiomFasvi th .

ke a'xtts | ifbuSANY 285 - C for 10mMiAMRR. € 5 -

n® was QhosPoryididd\és: above in. DHvolumeretrsoal ising:50- .
¥ {‘is ; ee M}% ﬁﬁﬁ%‘rﬁ) re'ﬁmvdobmmp?para;; am:\e’i::gudﬂ ithporeactibe wes de

' 9 i8S itV dold Yok ettiahél, diibd, @Aieaispamtiedde SOUTIE. reactions were.
'ubated at 55 Cfor five mnutes, then 22- Cfor five mnutes. ;.

%t ensi onExa;anié\é/ oi@hu&oﬁmlnbmédaymhesis By dDNAINTP' S and 5U KI enow wer e
éd to the annealTng ~ reactions in a final volune of tid éa
Cti @S WanmsalingC Abradximitehot3 briej of pIDNA: 259 P&@O‘ Ez’mﬁmfﬁﬁe" °"9°‘|‘ g a.:ho m& he
ve rieaeditionsy wére\Nhixad @x a| ﬁo\gbs@mezeuoui for 9 '

e addedigbmuclgotide. The reactfops,wgre iPeHbEAe at(§|5 lve Qﬁ—l&Qﬂ od
_ ,%9 hour Extensiong1.5id 1 gu figr, 1 5u.| f:,nors:i méﬂftdggﬁ Eoethé 5
fo

att on reegfiens 'Bﬁ“"%W'““l‘Uf‘ L t'%{' e@qﬁmﬁgsﬂe v@dﬁ@dedt@aa
m

al | ymrigg¥onsiy the sbova tepctigps, A6 removed into a 1.5

endor f f'?%ﬂ@‘"@cﬂﬁ?%‘nlhﬁbea%ﬁw The Si nucl ease reaction =
: 'l'lovﬁdiﬁmtE? o S {@Irccbmee minutes at room tenperature. After three .= =
utes s added to the original reaction eppendorf. -

ea%t | O”Fo Eg’aﬁé?ﬂsa{%%n; GbIs ek @dUB husibdsamab apded o plitahobuhe oT AL,

LS. remBved finto a 130m*Eppendorf tubExcantaiding 4071 S1 "stop” buffer. -

nsf eCt 'Tﬂé‘ SQ nuElGaQN%acf on-was allowed toAjrécgétDios thode ininates agwpmdwnweéaim i Afes thiger e

d° 10t ranskCiu SRR BiiRhias kil telorigina sagivreipeudsttyThe sanstiond were PERnolCHCs

anpl e e&me§ﬁﬁoeaﬁuna@rec;entaﬂydyThasl poliatecwesird hbroesuspanieddn Thas caref ul |y pl aced

i top 4uf each transfection plate and placed at 4' C for . 15-30 mnutes.. -
“Fi Tt erexamite - DactetmetcaAdescri bed by Maniatis, L., Fri tsch, E F and

br ook, “F. (1982) Mol ecular Conin A Labor at or s -
r. The Blak@siofﬂhel ligation repgliops WRe P9 *Wﬂ"ﬁ“zfim‘zﬂ?‘eé‘é’é»@ﬂﬁfﬂs qus'gpgz%@g?br |

r. nore hours in a solution of 150mm Tris-Cl(8.0), 750mv| NaCI 10mM

A 5% - xamele 8t Sereeningy oy SDS and 0 1% sodi um pyrophosphate in a seal ed

cgaki ng: bag ‘at room te erature & Al h GBS PHIA bR TpINRE af £TDded
& «9 pl acedAm e E)P| G pl?’o&:f)1 fséa)ed Onxgli%l\%iﬁaus”t Fnitch B6.canal ssnbrook, J.
Ton 3‘?F°°I’af5 ?s n,I, rgp o ektioP T Bke AlfoFs Yo Peétted aith 2OOM
fperat ur q p,e y ,. . 6-}& $ NBSifiok BeTsomasTRaI@O), M50m NSICIon 1%
~and” ﬂﬂ s8diurh Pyrogitbsphéd® iBCa naaled topakingt bag at fooﬂl:ﬂ
reasin ¥4l Sish w.&,éat.oataom@udwa%grbﬁmay aad replacesaeith treshyselption goetaiping iy e
one hg‘ﬁﬁfﬁfﬁ soji%%bf Yiébéléﬂl diigdRudidvtiaen Sitiizaign $eT @aied outEh o] tpragerajiges for frrz%_
fiper at.ur gouldafneliter thei@heh Wastad walh 8X08CC, Drir=SDDant 001M spdivre phrspistey (Pl 720
€5). 45 430 faintted ithRraasinBMp@iure Gttbatesliogpehy Alierraect empeFR SHRNoTor %ﬂ?d““’ at
el son, Mo-¢ MRS ibriskyingscitensy The fibg resiBB3enpmiurg was hased s dher Sl '°'E
type wase nisibal of\A-Dbdsent+ F:C x@hqpunir of G-EPases)fuisuanyto Hana %ogi ﬁ? '&“ ol
nut ant M. G083y Methodsdnkym. 481, 83342 Jos obsprved theltee ‘P"Er’rﬁ?é‘ﬁs Riis With
‘exponential JMLO1l as wel|l as streaked into a YT plate with a JMIO01
The Exdmpler@dsolaiereotids mylgslt ed at 37 Cwith aeration for six to eight

r_"s‘_-__and then centrifuged at 3 000 {Ké menthngIE‘?ﬁgn%mapJM{ba dMNpnvss
Ultu

ted as diingler wplkigolated p°sl§' O R 180 10

) Mol etsghagingrol ﬂ?ﬁ i B gg gd%hnﬂs [SaiB@ ks deséribed in
P le, H\Qf‘taﬂo\”ﬁ ﬁ%‘; e BWP? Moﬁ&dlé? tiddinG &6 Lsboratoly  M&Hual, CHIE Spring
>4 Nl rf@ g g IE es‘ﬁ'ﬁtlt;nh&ge%isr f aee AheDbrdong plocbdure] s
ck Le ¢ (H repe %ﬁ] § gﬁte la\’@scu@.fr@ BEhE Propetes rataht dsODNAeaspbfacd

! bed pursu ethog dg nbed in Maniatis, p.20.

gonucl.eoti de was phosphoryl at egPi0r82228®Bdt i on cont ai ning 2al -1 Ox ki nase S

il - The reaction was incubated at 37 * C for 30-60 mnutes and term néﬁ;ed ”
Y ncubatutagenesis e@Brimen®. f or 10 mi nutes. JUL For hydridization: The . .

' albvluﬁ)a 1& mrn% 7TEM<ﬁFLOAB aid thadealoluimes uinaidodthahal/The/mslley w@weaheq



9 EP 0 322 226 Bl Exanple 10 - DNA Sequenci ng: The doubl e-stranded
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hormone (FSH), thyroid stimulating hormone (TSH) or human chorionic go_nadotropin (hCQG).

55 7. A modified glycoprotein hormone retaining substantially all the receptor binding capacity exhibited by
the unmodified hormone, the hormone being modified by having at least one oligosaccharide chain
entirely absent or removed by having at least one glycosylation site, corresponding to the absent or
removed oligosaccharide chain, absent or removed, for use in medicine.
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