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▲ /0

･良子と操帝巧言歯の笠肩l了野官殊と敢べて度＼
く正畝であ'フT{ことから,丸棒阿＼,うれて､二.,

≡~~b.iR-挺軌勺嫁舟木律TT tl ､ 0仰PT,Op7PC舟薮

;._b-塘地/=f27i盈圧,kl化卜舟券-1h切晩i '了入腸菌

5＼二.!主と≡って･丈＼碩4,もd'7-'コ′Jl)こと-p<魚確言れ

.七¢
ヨた,塩路子彩軌d,ilil砕穐碑c'両刀＼らl甘.

賭絶縁宜乏Ik化に木各し･丁こ望娃′盛数年ナ

a)怒一号臥飼韓にt了フDロモーター頗†束が骨厚Tあ

…')､か7､向遁イえ子何lこ13毅了乳と額互ド鯛申

しかう柊痛が弟存して=ろこと刀ヾ克.vz'kコ小T-"

1H

ど::ll
,'り)



第1貴 史験オ法

(り卓召由.バ.7テリオフ7-ン､ぁ､J u･.輿卑4'

プラ ス

本蹄I,a--T脚､,ウれTて･太一陽商k-12殊′ /ヾフテ

リオ77 -

:/3,･よひ軌舟d,フ･ラスミ_｢乏Touel-/

lく舟レ7て｡祁fq齢接常飲(て用し,らJ^7くF-/2殊

l了野生政吉聴いてイベて柁CA凍て-あろ. Yo/6o

y:yc A と_CF/_oil EllbA+互7.1一刀一に､ SH[0051j

5711006 7;､古び訂ノ=007n srL'Iナをマ

KLIムー押NaLr乏線与歯ヒ L Tこ二経各L=

夜Iiが薯~人●1小Tこ｡ recA女

カ ーJこ し て

Jフ ナ把CA

虞Ll紫外線藤脅推

lニーよ7 て蘭乍うれTく｡ ibz4_攻男親･iトL)メソ

･7oリム●乞F1し,-てSlaceyう(Bb4'オ該て-'分離才山T∴
絃述1ろ畝谷造花子d)洛租にめイろ奥放･に荊

･,う山T< SHtOOJ′ ?MIOOi訪､才t^一訓JOO7L?巧遅

と6nV三造花ヰそ 徐､-てて^-て痘1/,a÷鮭枚が(p,q

rて~あろ｡

LZ)路地

避妊′-些望互btfひ~轡か遁イえケd,発砲Iこ何す
ち貿輿t= L了桝ed(-umA(t2八篠仙jTy/-bt!byv淑(D･-fu)ノ/i read



I2_

eylvacイ(DJ-f'c), 9･7ヂ払HPDぐ, /,3? kH17?Dダノ13)"/ゼル/P)
もイ更周L､ショ潜め添bOlてJリ浸透圧五胡敢

･L I-"`市う督薮碩喪験lこ1711.TYアロ_え( ′Og2kcfc-

ly7PIotL(t7･･F-),
t? YeGdexhdPJ-fco) /.e )を研いた｡

巌ノ1､培地としてHq痩地( /[､/3NalH恥･/2仏0ノ

3ヲk仏POy , 0･T3仏C/ノ/-03 〟竹C/I O･/g咋Sui~J7H20.
/

′ダ?iJレフーえ/･Je)モIl1=T=Q
)WLこ点L-て､ナ

I)ジキ:/ン酸,7ンぐシリン,フロラムフェ
■

~

･ニコー･)i,lストレ7oトマ化1/,7'･t-uテトラサ1)

リンボ巧れ巧~山㌻, 5-o′ 15-//oク7;.i U'､/a/Fu

d)一濃度丁添_puzJ^ I-"

(ラ)7>:川う官尊入

バ.,'7テ-リオ7-7十,I/-I-アi占ct:J々掘5骨身人家

級(つM,-//e棚オ.3互(/I( I)行Tlフ 7こ4

件)避ノか-

Hfr破を印し,7(嫁か突放n ～/･//eyl(,5)のオ諦E-A

I)行T3フ[--Q

(5)パフテリオ77 -

:/TulaとTu7b(こ7'1すろ

恵一安准'テスト

ノヾプチリオー77 -ブTu7hこTLt了b(こ打する蒸



t3

壕J性(7
ned/-"mA康子凍地7,､

Jひ･
/5-yQ(7(v)_5,-三穆を

食L,7子jnedL-ル｣腐景虎車上て･d'7ロス~スト,)-

?i7トにょって鯛--~7こ.

(i)ユ-ンー^-ロー7Qーd'鯛像とT,J･!0,LX-/oO
11= Iろ

ヤ泌化

/0れt d)JMd,-L^mA あろ=(つシま嫡d) カL1 2- Jへ

TニryLed/-"JnA.て一対巌嫁建都後潮音7､､生者1せ丁-i

l菌と粂遠縁, a+-(1トリウ-ムー･l)ン乾終新鹿

(pH7･2)lこ懸痛しTこ｡太身･ソニケー.? r T2c/響

とf47いて_ユ♂〟J 2か何超舟渡破砕とr7ー,Iフ[--.
J4oOX3, /b針何め迭J心-ふ轡にJI)ネ方尿率き朗bL.
乞聴い･7=縁, /cocco*3 ′ 3o/bLLilh産′も､介経]:

･J)て終ら山ろ風食と1ンベロ｣7oとしてIf1
､- 1--o ニd) 1ンベロ｢ 7.風/bと4ルLc) 2･/oT,1)･!4jt,

y-loo- 10,nHlト7)l17ムーリン敢線衝鹿(=贋濁

し印QC,I J5-//71r61インキユバートし.11=o i,/-fcpt

X-(oo木藤推あ舟(了/00CCCスg / 9o/Al(幻め逸JG､弁

鮎により･4%られ､ lわt i)/0,MflナrJノ･/ラll-リ

ン絶縁街泉(pH7･ヱ)7･,-i-,-?し[--a4,そ?L膜タン

/ヾフ管として恥,たo タンパ)徴f了Lowryらの



!年

'オ弦L=Jリ免雀1れT二o

(i)鹿壕一軍PS)1,o'),了フ'))i,了

泳-勧

尿意-SDS爪●リ7?リノレ了

勧LI UemuraとMI･zい5Lr仙a(26)のオテ乙に

i)子旦敢17 go/oアブJ) )i,了

｢ノ7--)レ(I@釣

｢T/し密卑凍

Jフ た.ノrノレ

r
, o･/3〆〃,〟-/ノナ

レゾービスてフ･))レ7ミ]/. prlG(濠, o･31j(ofDS

c./りナトリウムーリン顔灸く後衛成一LpH7･2)で.あろo

一泳勧銀帝政`つ_0-/-けL
I) ,ラムー')ン商家後衛泉

(pH7･2), o･/Q/ogDS7~あ3｡泳動i丸Jケ~JレuO4

(w/u)スルir,サリチJL,絶やに一晩諺レてフ ン/.1`

7官と由良し, o､irQ/Q･フーマ､ソシ.I-アリソ7

ンL ,:で′L/- 77-.25?で37oC,,ヱ.顔/･i7染色し.I/-･

耳K,象セにL77jc/o醇線乙Lll､､,た.

L8)盈伝i由墳乞汲約め丁くめにLllt,Tく城盈

句碑酪債 勉I(丁 粒w Eh3leaMd 77/-o(Gb{.ク食みJ

L)絶入Lに｡考d)牡4)4Jt綿/&壕とT4-I)が一

ゼtl密議.&Jリ 艶入した･ /<)ラL)77ノレ77

り7オス7
7フーゼL了Wdr!A/-n3fo71

77,oん,-c-(

&rp･d製(7qqポ､亨(こ, T4Jl10L)スフレオナ[一



35'

キ1 -で(つP.L.737ocLw/･∽∠s の働uFu._が研し-ちれ

T-" 〔γJIp7A TP (1ピコ≠jオJレ｢)/ン酸(AJnerん,n

lれI(･)t Aロp( {,i-4)けあkn{o71L泌∠Ted174'ォ渚
ナふ奴~二し--7く.

(7)大路商家む体加Ad)画数

大碗商家色蕗DUAの鋼製(1 Na由Jn〃r+Aろ(28)材諸

に巷ブいて鯛俊才れ､ /ccmL TY7叫fブス7`藷

･泰し了二副葬Iリヤ3d,染草礎77UAが得う.I.ケT,-
(/o)7oラスミ｢DNAd)餌食 ＼

7'ラス三｢ DNA l了雷J--boJ-L^と7)p/7(.2q)のて)レガ')

家･1i:,iJく碁ブl7てf/1'!-わ叶t--

c7/)DNAd)ためのゲル感熱泳働

如Ibp l*上d'7)M釣針io､ICa/Q了ガtプ｣スr
)i,で, 51"bp以74DJJ岬斤L了㌻/Q7ク)))レ

7ミ｢T)L,て･膚h,;永勧乏r7'!フ Tこ.魂動線野

象に一つ丁8モ紹衝液( {pJHrTrJ-s一bo招女(p仰3)-/れfl

モD7衿)乙脚u Tこ.か姥マーガーと〔て/t77

-ソ77N如Bihd17q断片と盈iI#T斤と研い[く｡
-;k動線_ d-㌻ノ彩Lめユサ=}ウムブロマ1rr発

色し.駁叶子細紺tくJノDM乙放出L,[co



〔)I)I)NA#T片o)銅像

DNA断片11ユレフトロ干)L--シュン弦(30)lこf

リFr)レ刀＼ら溶出し､鯛卑しに｡

(/z)フ) )i/クーハイプいリク､-イゼー:/ヨ
ン

chtPC渡仏子4ク ローニンデd,[こめ. 7/.3･/A

Lく岳zれT/Jyobpめ遜垣Z-i%9#1PT (?
PLT//-I

＼

I)軒て､ M次.Xaれと6/･!be端Jのオ;zJ:級)てJ′居城

とi2P7･-ラベ)i,レ7て.ニの別AgT片とハイアリ
ーtl

,rイゼー:/号
ンd)7oロープこ して節し-[こ｡

郎及酵食丁仰#Tlれ丁こMH70, HH/./6o)凌色疹

uNAと1レ｣ン/Op7すフd,せ.て0･9u/Q7Zrロー

スナ)i,麿豹ラ永働と｣互,J ,了こ.泳動.枚､ 5To"裁evvL(3占)了
ヽ■■′

せ/( レロー ス フ4めオ:)itに及7 てニトロ ノレフー

( HAWPiOqFO, pII･//I-F叱&rp･)
I; mA乙4タ行壬せ･

8oQc,~′ 3碑凧を13zlfTLBj,kし丁-i.ニト17セ/レ

ロニスフィJLク ーと 57h/o7f,/L'ム7 r - 375T511

( o･ゆィ仏C/-c･c/5747=>@itLl)ウム, p〃70ノ赤鼻7
T占〆/OJcp,n/mLの70日ープと4oC,′ 3 β/ilハイ

7tl) ?~′ス~才-{Tこ.

ダー1(J5TD/Q沫/L,ム了

一■-

_■一一■

iコ

｢l
■■■■

トローeJL-a-ス71 Jレ

r- 3Tyg5'C と1×SISC,て､



!7

況碑絃､オート ラジオ_7ーラフイ -とrT'tフ 7-i.

(/3)DNA a)免巷紀声'lb_法政
＼

D'N Aの嘘虜酪タ,l〆}汰紅けMaxa桝と6/一仏yj(,I)の

オ弦に･･f-1')行T]フ･.Tて.

()4)ノヾフラリ了7JL,カ')7オ スフ了?-ゼA3

三埋
ノ

ベフフ-7)NA乞庫-め･利根酵骨丁切断した

!と芝.セ,L,フライナーー:/rヨン乙,.冴<-tTこb)にノヾ
プチリ7アノレp･t)7オス7ァ タ｢ゼ欠壬望L巧

{f) T-i.

L(/I)丁4-i)-NAリ刀､一一ゼLi･iろDりA_YT号4
速f,･壱

十4-D､NJrA･リー,T-ゼに√ろ1"A紡号3)過

紹(コWe'-{5とP[-t^｡,ds.,u3ヱ)のオ弦E=Jリfr7 Tfフ 了二.

(/6ノ竹筒巌頼
-

7oラス

のオテ乙l/-

｢にょろ胡管巌軌?現酵r+こぞAr/I-djl

∫ I)行Tt7 Tこo



/S

移2貴 家験椅界

())嘩泣痘応手d,プロ⊥テン')･∴

嘩泣と迎撃王遼庖享あ7orロモ-クー頚城乞舶
Li(-i密漁しI--酸か盈イ云子乏作戒寸るためt=11

_由追と退学王盈払子d,/)ローンがJ甘尊でぁる｡
迎撃三度イ五子4)フローーニケフ､-I?Mulohろ√'q)によっ

7

1守rJiわれ､巧4)金塊産声乙列(一九okudiら(i')にJフ

て汝免=_･れ丁こ｡そこて一孝者.け4遺]ろイカ.フ
l

.ロー=.ンフ､･乞斌ふTこ｡
払La-らlこJ`i ~っ7

:jklJllてれT=OhPCとOmpFフ

ン/ヾ7管め7ミノ 路線或るIJぴTJま鍋_d'17

ノ酪酸外4)鈴鹿J I)･(.o,,･準星と卑近盈ノ乙子と4,

何L--::Ll方酪由L-:あこてフて7)ドA痕基由列上島

､'嶺●Jq･性水素を-lろことが子想壬れ七｡徒フ

てTI-e･1-iに糸で~れて､,ろよぅに､盟生め健藍造

応手4)一都モコ-｢､･Lて､,ろDN A断片乞7o

ロ⊥●フ､･としてサワーンハイプ･･リブ･､イゼ-ラ.ヨ
ン

を行'JうことにJ')@C直伝子乞於解しTくク

しかレ4副ぇ子と7Qロー7､-とし[く埼令･

遡担射え子の他K退嬰己盈イ乞子LlbとJリ



/ヲ

Lu3たnber3ら(34)にJっ て四壁逢イ草子と高､_,租JqJ性4)

あろことが飯蛸7れて､'-Tて担造花子､巧d,
池永如の逢ノ乞子が放出~zれろことにrJ')Q@

塵Lほ･子-4)一伺免が囲艶lこ-･7[-bと`考えられ[こ｡ギ

こ て､'次4) JうTJオ弦と とフ T/" 象色体D N A

LてH-H70とHHIlgJ I)鋼製-tれ､々れ4''れfEEQRI,
ノ

hnd皿, 7hAyn日工みSu''.SiEIて~●･t7]､断才れハイ7pリタ､●

･イセー⊥ション解#T那行'iゎれ下Q hHf(8(?o4

遼イ毛子ド仙･7了-i}･ボ埠入i^れ7し,ろことを

徐J iMH70と遺苑子紅或刀＼何L･.て､･あム(16)めて､､

ハイ 7､･_リ.夕､.'イ-c''-シ三･ン解#T¢_.紹果､nH70〃

賭ふにL.了出乳寸ろが日日It8の場谷に(う出盛し′7

tl-/～-ンドがQEg2Q盈イ五千を一食心むめTあると牙
えら爪Tこ｡

こd)ょう,Jそ剰lこ--致寸ろDNAWT片～し

て2.r7払出dⅡ断片が得られT-" 二4)断片

(了7刀､･ロースJT.,L,l密教水勧にJリ嫡単三J^､
フ･コーニン?.'ヘフフーpACYC/844)迦d皿帝超に

7ローシjヒ子山Tこ｡痛ま菌として皿甲立変易線

であ ろC左/036柁CA と倒し-.フロラムフユ ニ コ



ユ0

--ル耐性と,Jフ.Tこ希う噴泉換革クoo線と路rく｡
これらのうら3線が仇pC9ンパフ簡をり-tz7o

夕一と寸るパフチ･)オフ7-ジTu=b (=対し

て終夜J性て･みフ[こo二れら3放め外政タンパ

フ敏之尿意-Slフ5'1:り了フL))L,7ミド､ゲ)L,l乾乳

永軌て廟べた荷風. 3凍乙む0仰PCタンパフ'簡

～_何てじ碑倒壊乙女サ外線タンノり頃乏釦成し
てl- Tこ占 守-Tこ･率直畳イ云+Lつ仇zunoう(3E)i/Jフ
てi)フ.ロ_.-.ン化で叫_[こ｡jill ,塾H=,由官I8

82LL丑,一也cE,匙丑･7,､! U..&Iと申し-て作戒1

れTこヱ,7由Bipd丑gT牡4,利根酵煮_o仰gT地軌了･

M.･乙L4n.oう(26)勿かd)と⊥致しTく｡以上･の冷泉よI)

草かつ二-れら3線が像浄L-て-り'るフ○ラえ

に`つ哀偽d)嘩進路子ヵヾクローン化1れてl'
なと路線しT-io 二,VLら5凍p＼促浄して､,

T/JQ

ラス三｢-めうちd'[つ乏pHANOOlと･舟カし､

L丈JFL.d)史験に拝ト,.T/-

(z)嘩′4-舶チめアロモーター廟如
裾互Lく畳級レた静か直ノ孟子o)作軌｡

4,巧正副毛子にわ,t,て成魚タンパフ箇



ま/

d?N末備付血とコーrすろ都か4,軸序=皇(首藤
めLて_高く(36).成魚プンパフ簡4)N東端刀Itら12春

日めてミノ紘残基乏コートサーる都(7TにL?とb

にIBiLE卑喧一刀1舟在サろ-oこ4'&L軍都位と¥れ

ヰ･れd)産ja子め7Qロモーブーかか'Jl)上?/iutこ

本港-lb_由掬位をi･Jz罰し･て､ pFMNooネと

迎撃乙卑イ奉-_子ポプローン化三れ.てl,るpLF4d,何
で二迦i一匙軍断片五和互に人血換え.た(TJ-g･l-1.A

とT/･3･.l-2)｡二のJ

ヽ

つ に して 作戒しTこ7Qラ-ス

｢●めひとつ7t'あろpFIANOO3 I/J丁年妊c)7oロも

ー-L夕i-.ー‥,:,･グIAナ,レ~^Q'jo-ナ｢甘才び丸亀クンパ

/}簡c).N束錦からt7番E)弓て4)7
i:コ

亡コ

i;:ヨ ノ香気残基

･互コ∵.ドイろ康成とーNま錦からH*E1弓で4)
一7 ノ絶域巷が実けにOmpFタンパフ簡もコ-
ド1ろ廃城から成ろ紳舟＼盈花子A＼クローン化

了れて､,ろQ他オ･ p仰NOO4L=t了pMANOO34)

bのとL言直め構造d)敵ふ盤花子ガ＼プローン化

子れてl,る｡ Iめ･紛･えて､･t?J*7=れらめ敵Å

遺ノ云すとヰれ4･血追二日かょt,dEfE_二旦まと路し

て友h7｡ =れに牟じてQ4i;,甥丘獲イ乞子を



く乙ユ

々九やれ〔叫丁′〔fp一千〕と凌わ7ことがあるo

ohPC,とOppT≠シバフ敏の山東瑞刀＼らtl番目亨

て一の7ミノ酪残基のううq偲の了ミノ路銀暴

力､何L)て､●あろc 鼻'!フて､,る3番目(OmpCT

i了VaL , OmpTでE了工Je )とZl番目(OmpC,でl(7

Leu
, OrnpTて､-(7VaL ) め7ミ ノ

ノ

級残巷て･.0々

d)滑一推n二級似しぃ,ろ.二れらのことJt).

王立il一打･才ItPEf2二C,7ja路子.にか'てo4占と

･迎撃互7･___q.圭一フー4,え西乙7-I/tふ或=れbタン

パフ簡Lつ々れ4:'れ本管的に■.?物アとOmfCタン
パフ簡で●あろと身iられIbQ

pMNOO3とpMN.0･b41に月れ耳h-プローン化

され:T-t由ふ産JiJ･d)一次俸盈LJ御縁酵煮豆星だI,
iiLZ

,必dE,
3kL丑,&』TL

′
7illみJ Er払cE乏

好トーTこ解析L-J ･)鯛べた･ 41の緒果L了壁越乙

迦妊の軌政務長の切断止l男J I)子新王れる帝

展乙▲.-軌た(2J,3b).離令遁イ乞与d)敵各､卓､(包ま丑卑

也)前後4)塩基酪タ7l.(了7,･3･卜'B(こ示了れT/mNA

断片につ､-て Maメarnと6/-/berl(,I)のオ該LくJI)虜

めrュ.
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T/･g･卜2とTab/eト21こ永了れてし,ろょぅに･ pLf4

pMNOO2 ′ p仰Noo白みJ E/･pM4NOO4-を臥,て

一身のフQ乏スミ｢､が作戒.2'れT-"ベフ_9-ど

して少子ーピ⊥教7cラス･-ミ･▲トて-あろpSC/0/由束

のpkモN4o∋そ恥)Tこ｡ふ7oラえミ｢､の一次藤

且Ii上iiしTく利取組唐と研､,丁く解#Tに才･)顔

めたQ
FM-NO/0にプローン化ヱJ---酸か盈必

I+珪巨迎(壬イ仰NOO4
tてプローンJe･三.1h [c〔良二

』と_t耳粗立lこ作られTこので,敵各点前縁勿晩

･%由糾モ'TI･5･1-18L=示ヱ^T<-gT片について鹿め
丁二｡

L3)融か盈イ乞ヰ4)免租4

酪令直作･3-の灸軌? S山ノIOO5(aByC,率と
研いて行'Jフ Tこo射線奥放として_〆EN4031く
汚れそ.れ独ゴ=こプローン化1れTくQQyC,∠準正

遺イ乞子4)粂政を朗ベrこ｡犀首弓=こプロー ン/t･子

れTく越し呼三度路子d7教軌つこむt千舟如象

逸瓦/k化に対し7ほLT鹿如勺であり､戯盟己盈

J乞子4)場ふわす刀＼に頒盈P一女化に舟各してt'

ろlく-FTIJかっTこ(T/･5･1-3A, LGneL-4)･



i(!

血d)みが/)ローン化三れTくpMNO[O Eて

よフ て希う箇勉換ヱれTくS卜11005T口仇pC9シバ

フ骨と同じ碑初産を元1タンパフ管がか或2

れTこ｡ -オ､王立二E〕のみがプローン化てれ丁く

PMANOO?の堵令Lて(了OmpT9ンパフ簡乙同じ額

旬東芝ネ19ンパフ簡n､ふ成1れに･両級各
藩仏与とi'通底瓦Ji:比に押してほとA/と∵藤城

的に発砲し､正巳二日の堵谷わすかに碑jUi変

･化一子舟尽し了､,ろにサT7Jかフた∴れら蘇
ふ遼路子lこJ

,て令鍔て山るOrnpC,でal"Pア9ン

Jヾフ官と何L7碑勧泉乞示1
タ ンパ フ管lつTr,-!o'n

x-zoo.ド.ネ敵性て･3);･[=.こ乙刀＼ら井厳に存在サ

･ぁことが永峻fれIT-<37)o亨T-L預れらのタン^'フ

簡が藤執し丁二歯は巧れヰ･れノヾプチ')オ7了一

ゾTt^工bとTulLiに感喚′性とTSフ
Tこ｡ TuT』とTL^1a

(つゃれそれOhPCとOmpFタンパフ簡そリセ7oタ

-と-すろJ(フラリオ7了
-

:}T3)ち(38)｡以上c)

蕗泉J I) ､ Lfp二C,1と姓土日盈イ恵子にJフ て外

戚プれ丁-Jンパフ簡Lつシフー7ノレペ7.サドがiL

噂に切断Iれ. /^lh油壬れ･磯紅で乏うる市3て●-



ユ㌻

外線に免3J込寄れT<と錆秘しT-"以下_也

と吐臼遷ね子(こJフ て舟或zれbタンパフ

簡Lt々れ･4･れOmpC凍′ o呼F*t略す｡乾t-t述べ丁こ

Jウtくご-OmpCJ, ohPPタンーパ7管け0"pC , OhPF

タンパフ管とN東端付血4)ヱ侶の7 ノ絶残
基水質'i;フT二bのT､みろc

担二生王_.._!_.i亙｣∃遺/え子爪同時にプローン化

.f
れ T<

pM利00g I,J､
′･′

(了仇pC,と

フ

Oy"p-L 9ン/ヾフ

て桶多管転碑三山丁く菌て一

骨り発免(7硬直哀史他

に打レて麺d)てLY;%(て/+L､卑しTこ｡7寺ソ商免
疫Ft了了...LT'ompCタンパ･フ管那･鹿渡息互Tて､･

(7ChpT.9ンJヾフ簡ポイれやれ篠%L/的lて谷奴て
れ丁こし下E･q･l13A･,LaれeE;a)

o射線約に牡と虹
fj達イち子が何軒くフロー'J(JtJて山T<p仰0!/

を保身しT二歯て(70ppC:*to-pP9シバフ簡刀ヾ歳

旦匠女ルLく打レて食､く直に舟各して各成zれ

I-" 7亨L)イ6･1-)曇鹿足Tて0"p♂れ商務鼠径7
て､､t7 0pflホヤれぞれ像fL的に舶z山T<(7ig･

卜3A,LRneI/:/2)o二れらc)彪果i ･). 7Qロも-

プー朋域が強風阜夜化lこ舟各しt,t直結ヰ勢軌



之g

に壇専{J役劇を租フ てみり､そ.^に飽く絶息

連絡与廃城L一食何級ナあ_ると､-ウニとがわか

フた｡し刀＼しOpfC*(?OhPTのシフ･･7Jレバ7oヰド

を1 0mpF*(?OhPCoーシフーT`JL,~ペア+ドき浄フT=

前範確としてふ戚才れる｡後フ て5,77)i/ぺ

7Qケ｢舟才びそれとコー｢すろT)NA.鶴城杓象
速かて舟尽しに教象4)潮翰にL勾与レて､,ろ可

紘性(つ有史て､●芝TIかフT-t｡

(4)越7,､,_吏y':_処旦殊に7',Elろ軸心盈路子吟
粂ヨ乳一｡

9&2変質空清すろ歯 とehv,Z変贋 左肩JFる菌

(一々れそれOmpC-omp-F+みよぴ04ナompT~の表手数饗

をj5;･i(･8)-o嘩壁J*~#.疎7､､あるSH/007(喝担或

迎撃超ユr水足一に述べ丁く一息4,フ■ラスミ｢8て宕2
て邪賓巌叔2一山T<堵ノ針､ 7Qロモーターに縁く

盈梅子4,健萄や液温互変化とEl鹿J%1･終に迎撃乙

7o臼1.t一夕-え配4'盈路子蚤乳が飽く､甥直

7｡ロえー-7-え私り象イ云÷祭政(了姫9)て弱か

7た(7,-g･1-3,B)o -オ､避退攻虜線である5fl/Ob6
(滋準追c4T

ehVg)
/こ令､l, 7L7盛74Llもータ



●

ヱ7

-そ配d,遼路子が路く祭政レ､卑娃7cロモー

ターえ酪d{遼あ子鹿軌754カ~＼フ7-i(7/才･ト3C)8

上れらめ帝展Jリ呼野変異々env三変異¢%5馨

(つ7oロモ∵一夕ー周或tてイ軍Lflサろことがわかフ
T,i.

二こT瀬画して7'-か材tlれ丁7{らrJt.)こと

がぁろ｡ 4.^l了B&27)､J U11遡退路TtT4れモー

れ迦匹と嘩才7oロ阜一? -え酪･d,産イ乙1発楓

が御剣子れてbT(あ,巧め残存請性(i7QIuモ.-
?Ttこ汲存レて液温厚変化lて舟券しTこと-ラ

こ･とて一ある●(T/'t･卜3BとC)o

'"､･速星線にふいてーn~〔C2｣｣がフロー

I-～-/6･Z小T--pMNOO9
I: fろ-J5)管巌碑歯ボ絡う

ゎT(か) 7て.

(I)敵谷底路子乞‥有1ろ菌d)'生膚､

OhPC, OppF?ンハ●フ管め教軌了痩地疲盈F-

教化パこJフて切り頻iら人る｡二d)生規約身

魂乙鯛べろ･Tこd)`て虹〔五戸｣と希っp仰山

oo8と,虹と虹乙t,フpF44NO/) I=才フ

て市う繁藤磯でれ丁くS'H/OC∫(卑起皇軍_己埠担ナ
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/

4)隻奄を比薮し[こo 珂＼-T二痩地はmedhtqvLA

み古び抑ed,-,M.A(こ20yoC%)ショ寒が′令書れT=ピ/め

Tあ5o こJ,tち1フの歯T(了浸且草薮イヒに木
谷して各､或1.^るタン/ヾ7簡が尽く 亜Tあろ

にむかかわら耳(T)-3･/-3A]ayLeケ′占と&,JtQ･//ノ/2) ,

生者t:画してlつ尽く鼻が乳/,られ7JかブT-- 二

のことl-1 ,

_,y,Jくとb本丸験の行,i_わヰ/.しT=長
年7 Tl!7 0"ZFC, a},{nTタンパ7啓の一か較の一切ソ

扱えが轟の生名にとフ て域＼すしむ官尊T!7てt
'､-

二と 乞 哀し T-"



2?

堵3幸 彦察

大腸菌外碑9ンパラ管OmpCノOmpFL㍗終息的

耗乾申L-:纏めて凝血-Lて､ノろ(3).しかしギd'生
ふ成n舟地縁息毘Jk化lこfフ てノ各く且d)#,響

芝Tz#tlろ｡つ13 I)塙浸透圧7=7･･･1dhrCがt鳳

通底圧7て-170甲声内憂fL軌て谷或=れb(I2)油

ターン;/ヾフ管(1組子k催j6/分子力良風Jh孔(7)LL,て

あろし-･L-J却川己ゑ層鹿足め卑,tJ[笠lて卑ケiる牌

･逢碑5)として巧の生理的食客性ポ粕嫡子れ7
､'

ろ.々れにf'か右｢h_らす. 7Jぜ液温rnL,-舟各

して両タ ンパ7.筒の/か疎か仰り換わろれか､
4 ¢i.理的寅義~;了由ら･.ふ＼に1れて.し,7tし,-o

･永由見た~7,I-､--て∴遺滋子胤救え叔術と研､,て

敵心象ね子と作武レ､ OnrC･ OhPr.9ンパフ管

主免停d'嘩谷とLl谷く逆Eて碑直射て舟各して

ふ鮫1せろこ乙に成功レT-- つ寺')働か進路
子に▲.f

･)低遺産在7てOmpdn､.南液見直乍て
onfF*n･<腹嵐的にふ誠‡_れTく(7/･g･I-3A)q i-がL-

免帝恥-うれて､,ろ俄於管Li]舟展息碑てT(う

歯c)生iH=I幻L,て液逢良Lく舟尽し[-t舟＼奴o)切
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I)救えの官尊性E了見出<7Sかフr羊.当節乾を

りNwaら(#)D%h酸レ丁てk-/ヱ殊の褒賞碑T..I(耳OhPC,

タンハQフ管がか戒‡れす･ 0"tpTクー.ンパフ管17

高浸旦定一T-で･の材ふ或-2-れ7こ｡_二の変男衆l了

観線と巌べて生射て威して尽くiE_帝て.､み7 T-_｡

乏Tく互&,･8凍L,A?0"FF?ンバク箇T-Jけしか存

危せす､その胤或L7浸且毘d)彩智之あチリ象

1†′[-し~-(a)o二れう.:,勿卑史L絹窟わ蕗･T=緒壊そえ

浄i.ろbめて一ぁろo

し甲､しこれうo)こ乙L･7k-/2線にあ､t7ろ向9

ンパフ管心太o)申,)埠えク壇副生と番ぇサる
bのて一L･つ7tt7｡草%L?

p仰NOO9 (∈kfi) !=

-よろSH/oo‖qC9qQf-血芝) d)碩う骨壷頻嫁と
絡ムここボア.･ぞ7[かフT=｡

p仰NOO'b(追並
々r仰DO7 (王立丑)にJろ都督巌孜錬L了見

為に終られ丁こことp､ら牙iて､二め･ネ奥El

遡起直賃後にみし-て4C7oロも-夕｢え紀子

に行'JわれろOmpF?ンノヾ)官のか叔刀＼萄の生
璃にとって木#p各Tあろことと克して=ろど

患われろo LEEi]と〔卓二臼がプローン化1Jl



T=pMNOOgか才甲 ､[cp-f]とrfp-C〕刀てフロー･ン化子

れ[-7仰NO//を保碕サbj裾数の畠王女冶2-也,

㌔,ろ'J･Å碑てで､猪養-lろ≡iLと~‥lr-Jソ々~ら心

_阜瑠
5"しれ

申与患為と明ら

r(t) o

〔Cp-C] 〔fp-T]

7＼L=iろ こと 刀＼てIJ2:吉 がt/

,
[Cp-f], [fp-C]が々小i:,-

_小単触て-フロTン化1れT:噂令,ギ小巧-れa)
凄伝寸t7禄逐圧壕!ととほとんと一案如祭に高､-

-レベルT衛視しTこ(TI-3･/-3A.) c二れとtつ舟風
■

▲
0 1

1～
垂う.;ド-c]と 吐が/フめ:･7oラス ト､ l= ノ

･pl｣!,叱了J^た暢令′
0"tpC′ Op少Fタンノり骨

iう最且Tiドみ尽して令衷ヱ小7こoこd'こと(?

望妊と9tZLT遁[zl与め何に一っ,1Fj互に如臥を騎帝
-し

丁こ

令り鶴痛が令息.7ろ可能､性乙_希晩=し(--
･草

､也王1と[Tp-亡〕が/フのプうえ≡土L-
L主7

二j2.I_｣ン化2
JI I(堵席＼にむ 遣イ云j一軒i敷けj嵐直径

衷化七木谷･しTくこと刀＼う､この禰互潮糾s⊥垣
ラo一口モ｢ブ-領域が官有rJl'LBリと舶_;て､･-:-'右`

こと 刀てネ之小Tこ｡

符2 -I,､JぴenvZを晋 t了､キ小ヤー小空娃プl
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I
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.

._--/__._

,_-I___._. ~-■
｢:二 二 ~~~=~

､

フーか才び望正7oロ≡阜,ゝ-ブ丁■友紀¢盈

了玖をIj･u,pr利巧る(L8).しきかーL＼7｡こ.ら:ち-･タT-
哀悼=■､那神町プ小て~b,Jみ々d).残希身軽z-J'i姐
息女./tL

!

.こ

●
･

に舛レてふ尽すろこと.申ヾ姓射手小T-==

5=-A(F,-3･-･!･-/一3

音.者lつ

73と.t)｡二の研究■乙二行rt) I:当吟､

二d,持果J I)些担芯､J び即VZ 遺/乏ナ

吋象選定変化(<応答しTこ盟正′盛患伝キー今

鹿飽餌韓にネ一義的にl一向与'して..I),･ ,Jl･こと
軒.す､嫁fれ丁こと#.ir=｡レがレ_ ギ¢ 後､

川TI,wとudLiら(4J)ヤ払m仔〔rrshnonら(42)lこJ三っ 7見玖ヱ.小Ts.
' ヽ

率女'沈吟句段潤て一句圃称の緯県､上rit.ら,軌象
'ホ観察ヱれイことガiろド皇フ たo

lll

(1!tl ':Lll



▲

第…2都L

空埴土常NA
-

てI.:L>+センス?WA

ン硯が吸鳴j:小て収束､遼伝与発現4)

施モ分子レベ)L/て-瑠解しJうとす.る鉢みカ(

30与止くドわT=7 て,Jて小て享Tこ?孝一d)向､

明らかドZ小て 享Tこ拭ゑ的√J遠(z-tヰ食言乳功翠

川帝柊播とレて, 7ミノ絶食哀急ド7,､ける了テ
■=■

ニュエーンヨ ン モ
ヽ■■■■■■

~!
吉懲舟板にみけ

)L,L45)-Vリ.,TIソー..∠- I/ン/i';

フィ
-

｢Jヾ､ソフ制御(4i)7:Jどがあ

.tTられゐ｡速了云与溌乳d'葡萄
嬢ク御免に を

…ニリて･腺タン/り笹遠く云与.っ*/Tし･∴-!ー-,&F免杵象

すわり､ケ召て-1こ1L,ら小て､､ヰ_､.,新奇r!碑轡
賂4)束Tiが瑚椅子小た｡

'拳骨tl鼻L都勿錦碇の通解て丁,盛プu

_ニフ‡-

7,, Jび竜三の-上ラ14鳩如･令も､カ/I<b4

船齢跨が,/ロ-ン'･iヒ1^'.T-)?コピニ≠澱7｡ラ

旦｣｢■そ株蒋す3為に7;,､,て
こ) lfl

･､:～0∴2O.) ′望望空足ほ3
i,



;4

iR,が史令にjL'p判子れ 言 二

M'-zuyLJOら(4g)l言､ニo)抑制l至l与

の‥上戸丸/にコ- ｢7 小て､,

/7jhう Tあ さ

とlこ‥二 0)

と
E_a,出〔十＼,

がRPLC 7･-ロキー

る杓/70塩基･め

乙明らかにし丁=o 繁く ^-

抑∫コ盟蟹亡J"7?NA申f'才
■■一-

朴と朝練的配列乞むっ て甘F.)､二,4)仏/a-i

p,R'NA I?蘇lk ,(二杏/鎖積産.ti13淑

と二者2,ら 小仁｡々の再見,避妊p7御〟d,顔

漣軍･tこl試＼密TJリ汁(､ソ-ム韓令胡確E痢-QLu7

川':.z･食むノ飽1或が吟/,jLj-RNAに_iフ て変心に

心て■_し弓=.9ZZ42fJn即吟釦扱が他室_.2
J^-

｣矛Z/られT-" この低/hL与_符NA (7
m/-cf,(f',RN

臼==-

(;FiTIerfer,vt5CO"P/a"lenlory)如と呼1げ一わ1々r

路子.し_lて〝けd:道路iと^z吋.1られ,1--｡ Z ら

キー疎濯;*_I-ここlこ,rniCF鹿ほ子 a,蚤政一.!? iaT

子4)鷹他力ヾ叩倒プ小吉高:/乾直径てn_Ti杏身

竿醒′ @nvz遺!i子･ドJ…7て∵絢静子.中てい
小 らの鯨壌･a6,とlこ.

れf直接子_タヾo∫

fe3Jaナ,-c771にか､-て.ヰ,し＼的,J■及密1乞由'i7

こと.､,=ラモナ^,が乳哨2れT-t卯)or

r) l‖

(-)H

､二'lI7
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章二翠:頑し¢飼帝碑篠を者iろ上て一冬く.抑しL･頗｣食

L7:･あ･)､大'き,S泉響を呼んTcl.
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Bacteria, bacteriophages, and plasmids

strain Relevant propertieso
Reference/source

E. colt K-12

MC4100

MH70

MHl18

M H760

SM131

SMIOOO

SMIOOI

SMIOO2

SMIOO3

SMIOO4

SMIOO5

SMIOO6

SMIOO7

CEIO)6

CEIO36 I/zyA

CE1036 rec^
HO201

HO20l a/TIPFb
HO201 (〃叩C
yo160♭

YO160 thvA

YO160 recJI

YO170

KL16-99 Nalr

KL98 J!(JJA
JCIO240

Bacteriophages

Tula

Tulb

PIkc

Previously described

plasmids

pACYC184

pKEN403

pLF4

pLFll

FN ; A/(∫(･U]69 (Lr(LD]39 rpsL. re/A thL'^ fbB

MC41OO m(LIQ7
MH70 (NllPC::Mu cls18

MC41OO ompR472 ((ullPR2)

F~; A/I)(･U]69 rpsL, reIA thL'A P)B HZ(LIQ7 ompF]4

g,vrA ompC transductant or SM1311, donor: YO170

sr]::TnJO conjugant of SMIOOO: donor: JCIO240

nut(Q'transductant of SMIOOl･. donor･･ HO201 (HHPF

m(LIQ'','wZ transductant or SM100l･, donor: HO201 ,NnPF

nM/Q'(u'1PR472 trilnSduclant Or SMIOOl; donor: MH760

5r/+ re(･A conJugant Or SMIOO2: donor: KL16-99 Nalr

∫rI'ret･^ conJuganl of SMIOO3: donor: KL16-99 Nat-■

∫r/'rerA conJuganl of SMIOO4; donor: KL16199 Nalr

F~; thi I(LCY I:LLIK 1111l
_rvt

arc rpsL ∫t(pE ()mpC T6]'

I/zy^ mutant of CEIO36

rerA I/けA+ conJUgant Of CEIO36 I/けA; donor: KL16-99 Nalr

F-: thi re/ rpsL, m(LI ^r

ompF]4 e'wZ
derivative of HO201･, spontaneous Tula-resistant mutant

(u17PC derivative of HO201: spontaneous Tulb-resistant mutant

Fー; tIIL'relrpsL on7PC eIけZ 4'(o/npC-[acZ)

thy^ mutant of YO160

'･ecA (hyA'conJugant Of YO160 thvA; donor: KL16-99 Nalr

g_1.rA conJugant Or HO20l ompC; donor: KL98 /"/A

llfr; thi recA Nalr

Hfr; gyrA

Hfr; thr-300 rer^56 ∫′l-300::Tn]O rein) i/v-3]8 s["T] thi-I I.PSE2300

Receplor; OmpF and lipopolysacch乙Iride

Receplor; OmpC and )ipopo]ysilCCharide

Used fわrgeneralized lransduclion

Cmr Tcr

AprKmr

Apr; vector: PBR322: c)oned genes: (""pF (LSnS
^pr; vector: pliR322: c一oned gene: 5′-terminal hal一 of (,mpF

5O

I6

t6
5t
K. Inokuchi

This study
This study
This study
This study
This study
This sllldy
This study
This study
40

This

This

52.

S3
与3

53

This

study

study

study

study

study

〟
Cm, Chloramphenicol: Tc, tetracycline; Ap, ampicillin; Km, kanamycin･

b
These strains were reported to be ellt,Z'

′)li A

E
l

)

__■--ーー･一---

-一-
-･一-_･ ニー･

･･
/I_

---
-L･ -一二=

I
■●-I---･I･･--一←--I-･･-･P ----･一--･--I--:.
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Pl;lSrnids conslruclcd
in this study

p･asmid Cloned gcnc･s,a ^mjnb,(so.fur,ocrcc,ignvcc-or DN A Sme:le:cgtit::1
Length

(ki】obase pa)rs)

pMANOO2

pMANOO3

pMANOO4

pMANOO6

pMANOO7

pMANOO8

pMANOO9

PMANOIO

pMANOll

a/17PC ([Cp-C])
[CpIF]

[Fp-CI

ompC

o171PF ((Fp-Fn

()mpC ompF

【Cp-Fl

[FpIC]

[Cp-F] [Fp-C]

2.7 (MH70)

1.1 (pMANOO2)

3.0 (pLF4)

2.7 (pMANOO2)

5.9 (pLF4)

2.7 (pMANOO2)

6.4 (pMANOll)
1.4 (pLF4);

1.1 (pMANOO')_)

5.6 (pM^NOO3):

4.1 (pMANOO4)

pACYC184

pLF4

pMANOO2

pKEN403

pKEN403

pMANOO7

pKEN403

pKEN403

pKEN403

Cmr Tulb～

^pr Tulil､

Cmr Tulb～

Ap√ Tulb～

Apr Tut;l､

Apr 'rulbゝ

Ap√ T山a､

Apr Tuib～

Apr Tula～

6.6

9.1

7.6

7.2

10.4

13.1

10.9

7.0

14.2

d

[Cp-F] represents a chimera gene that includes the (unpC promoter region, the co°ing region for the signa一 peptide and NHユーterminal ll-

amino-acid residues of the OmpC protein, and the coding region of the OmpF protein
devoid oflhe NH2-terminal ll-amino-acid residues･ 【Fp-

cl represents a chimera gene in which opposite domains orthe a"lPF gene and the ompC gene were included･ The (".pC and ("rlPF genes can

be expressed as 【Cp-C】and 【FpIF], respectively.

＼------

･
‥･-

＼､三Il
･l

′



/♂/

｢a』Ie 2-I
Bこ1Cler)Palbacterjophages,

and plasmids

straipn.･a冒Ei;Set
or

'

Rc･ev;-I properties ReTse.rue?c?ee
or

匡
0

i

E. (･()IiK-12

MC410()

MH76() r(,(.A

HOコ01

HO20l a/71PC
YO16O l･e(･A

CEIO36 I-(,(･A

SM30OI

SM3002

Bacteriophages

Tulb

Pll･(.

PJ乙ISmJ'ds

pMANOO2

pMANOO6
1

pMANOO5

pSY343

pEL3

pKMOO4

PIasmid llI

pKEN403

pACYC184

pBR322

r AI(tcUJ69 ul･(LD /･JnL. l･(,IA
t/tiji/)B

F- Al(I(･UJ69 √fl･(L])/･P∫L.re/A
t/H'.β/,B(HnPR472 F[.Vl･A r(･(･A

Fー//Li l･(･Il･P.1･LIll()I入r

(〃叩C derivalive or HO201

r I/"-ref l･IML (HnPC enl-Z
(I)(()〃TPC-/(I(･Z)l･(,(･A

F一丁h=(I(･Y f!(I[^'川II.rl･/〟l･(I

J'P∫L..yI(PE (HllPC T6r l･(,CA

MC41OO A/T)i(i/

A17Li(･F] transductant of
HO2Ol: donor. SM3OOI

Receplor; OmpC ilnd
lipopolysacchan'de

Used for genera)ized

transduclion

Cmr: vector. pACYC184;

cloned gene. <N11PC mi(･F

S2

53

47

4:7

This study
This study

3g

Our ]こIboralory

stock

&7

Apr; vector, pKEN403; cloned 47
gene. ()/1tPC 171('(･F

Sameas
pM^NOO6excepl for This study

direclion or the cloned
fragment

Kmr 占4

Ap,re'ptl?cm.Pnera"re-SenS"ve65

^pr:vector. pBR322:cloned 4S
gene. Ipp promoler-

conlroI】ed /爪･Z-J爪･r OPerOn

Ap√; vector, pKMOO5: cloned 4?
gene. /llL'(･F

^pr Kmr: rep一ication orlgln K. Nakilmura

cSrivc?d
from PSCIOI

s6
Ap√ Tcr 占占
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Bacteria, bacleriophages, and plasmids

Strain Relevant propcrtics･･
Reference or

SOurCe

E. coIL'K-12
MC4100

MH1461

MH760

re (･^

MH19

MH19 ar()B

SG480A76

AT142

AB2847

川(∫/+
YO16O

JM83

Bacteriophage

Tula

Tulb

Pl i･c

Previously

described

plasmid

pBR322

pKEN403

pMF21

pUC19

pAT224

pAT2004

pMANO43

F1. A/(LCU]69 ()r(]D l･P5L r(･IA

thiPbB
MC4100 (,]1t･Z]]
MC4100 (uT7PR2 gyrA l･e(･A]

MC4100 m(I/Q pIYrD

m()IQ'(LI･()B transductant of
MH19: donor: AB2847 m(]I'

MC4100 A(m()[T-(1tT7PB)

MC4100 Aeln,Z

(]r()B ts.r SIIPE

F1. thi l･(･[rpsL ompC
e〃 I.Z/60 ¢(()mpC-/(I(･Z)

βr(I AI`f(IPro l･PSL thL'4'80d
A/(ICZ]5

Receplors, OmpF
and

JJ'popolysaccharide

Receplors, OmpC and
lipopolysaccharide

Used for generalized

transductio口

Ap｢ Tc｢

Apr Kmr

Kmr

Ap√

Apr; vector, pliR322; c一oned
genes, ()mpR and (,mlZ

Apr; vector. PIN-111; cloned
gene, e/n･Z

Ap｢

50

Jrl

占3

〟
This study

73
T. Mizunob

39

A:7

礼

3g

5g

Our

hboratory

stock

占占
7∫
?占
?7
20

T. Mizuno♭

?/
一'Ap･ Ampicillin･. Tcl lclritCyCIincこKm. kiln;lmyCln.
b
cons(ruct;on and ch;lr;1CtCriz;ltion will be published c)sewherc.
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cloned (vnpF and ompC genes used for chimera gene

construction (A) and strategy for nucleotide sequencing of chimera

genes (a)I (A) Solid and open bars represent the signal peplide

regzon and mature protein regJOn･ reSPeC(ive)y. The )joe beJow the

(,mpF gene represents the DNA fragment used
for hybridizalion

experiments for the ompC gene cloning･ (B) Bars indicate the Bg/ll

Junction reg10nS Orthe chimera genes･ Solid and open bars represent

regions derived from the ompF and (""pC genes･ respectively.

Arrows indicate nucleotide fragments used for sequenclng･. ● indi-

cates the position of the 3コp-labeled 5･ end･ Broken regJOnS Of (he

arrows indicate that the sequences of these regions Were not

deternlined.

･_'L-_一一-. -_■I･■●-･
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Conslruction of plこISmids･ JlandJ=-rePreSe.nt 【Cp]andトC】 regions of the ,",.pC gene (fCp-CH･ respeclively･1an山.-
rep.resent rFp] andトF]･ respectively･ Detailed inrormatlOn.S given in the foolnole to Table 2･ Thin tin?srepresent cloned chromosomal DNA

reglOnS; thick lines represent DNA rragmenls From pBR322. pACYC184, and pKEN403. RestrictlOn endonucle;lSeS used are shown in

parentheses by the foIIowlng abbreviations: H, JlilldllI; 8, Bg/ll; S, S()Il; and E, E(.()RI･ CJeavage sites are also shown on plasmids･ When

oneenzyme cleaves more than one site ora plasmid. 1heyaredisllnguished with su代xes. e.g., Sl and S,. S and Loutside the parentheses rep-

resent smaIIer and larger rragmenls.
respective一y. formed as a result of an endonuclease digestion. For example. (S1. B)L in the middle of this

日gure indicates the larger Fragment formed ;lrter digestion with S()Il and B(I/ll of pM^NOO2. DNA rragmenls thus formed were )igated, and
usually trilnSrOrmed into YO160 l･eCA･ Transrormants were selected for the mこIrkcrs shown in Table 2･ ^11hough YO160 re(･A was e17一,Z(see
Tab一e 1), it did not prevent the select)'on･ Antibiotic resistance genes are illso indicated.

卜)
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(Al ompB+

L/-51ト3

pMANOO6 pNANOO7
.

p仙NO00..pMANOO9

,.申帆仰0.-pgANOll.S4JC▼OSe(㌔) o 20 0 20 D 20 O 2O O 2O O 20

1 2 3 4 S 6 7 8 9 10 11 12

許諾:､三三王●●●暮暮●モミ暮暮
(B)叫2 1 2 3 . 5 6 7 8 9 1. .1 12

認諾17;▲こfflf_.====
(c)envZ

. 2 3 4 5 6 7 8 9 10

許諾I.:三=王●●暮三 言i●●
Expression ofompF, ompC, and chimera genes･ SMll-05 (A)･ SMIOO7 (ompR2) (臥and SMIOO6 ((･nlrZ) (C) were tra月sformed with

(he indicated pJasmids and grown in the presence of the indicated concentrations of sucrose. Plasmids and lhe concentrations of sucrose used

in (B) and (C) were the same as those for (A)_ Triton X-100-insolub)e f】･ac(ions (25 LLg Of protein) were prepared and analyzed
on

polyacryLamide gel. The
positions ofOmpC･ OmpF･ OmpA･

and Chimera proteins are indicated･ The data for pMANOO9 are not shown
in lC)

because the transformant could not be obtairLed.
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pSY343

9.5kb

pNANO23
9.5 kb

FNANO36

14.4kb

(S.Pv)し/
E)

s (Bl.S)s
8J

+

pACYC184

Construction of plasmid pM^NO36. =コ, Chromosomal DNA of the mL'cF-ompC reglOn. The short and long arrows in the open
boxes indicate the co°ing region and the direction of transcription of micF and ompC, respectively; broken arrow represents the

nonfunctioning ompC gene, the upstream region of which has been deleted. O and I, Coding region and direction of transcription of
/acZ-lacy and Kmr, respectively; -, vector p]asmid DNA; ●. temperature-sensitive replicon. The reslriclion endonucleases used are

shown in parentheses (abbreviations: B, BamHI; Bg, BgIII; H, Ht'ndlll; P, P5tZ; Pv, PvtLII; S, Sa/I). Cleavage sites are shown. When one

enzyme cleaves at more than one site in a plasmid, the sites are distinguishedwilh numbers, e.g.. Bl and B2. S and L outside parentheses
＼･､--

denote small and large fragments, respectively, formed as a result ofdigeslion with the endonuc]ease. All plasmids were transferred into strain
YO160 recA. except for pMANO32, pMANO35, and pMANO36, which were transf上rred into strain MH760 rec^. Antibiotic resistance genes

and plasmid sizes are also indicated.
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A a

Replacement of the mL'cF-ompC regIOn Of the chromo-

somewith the mt'cF-deleted corresponding reglOn in pMANO36.
Strain MC4100, a A[ac strain, was transformed with pMANO36 (Fig.

1) and incubated at 42oC on lactose-MacCo□key plates containing
kanamycin. Plasmid integration into the chromosome by homolo-

gous recombinalion takes place at either region A or region I∋(a).

Transfbrmants having the plasmid in the chromosome are Kmr

Lac+. In the case orrecombinalion at region A, subsequent plasmid

segregation from the chromosome by homologous recombination

takes place at either or the regions indicated by dotted lines in (b).

This results in one of the chromosomal structures shown in (c).The

segregated plasmids are lost in the cells because or the inability to

replicate autonomously at 42oC. Recombination for plasmid segre-

gation at region A gives the same chromosoma) structure as that of
an untransfbrmed cell, whereas recombinalion at reglOn li results in

replacement of the mL'cFgene with the Kmr gene. This micFdeletion

mutant is detected as a white colony (Lac-) on a lactos.e-Mac-

Conkey plate contalnLng kanamycln. When recombinalIOn for

plasmid integration takes place at region B (a). the subsequent
process is pnnclpally the same. The symbols used are described in

the legend to Fig. 1.
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Southem blot
analyses of the micF chromosomal dele-

tion. AmixtuJ.e OfpMANOO2 and pMANO33 (lanes 1) and chromo-

sornal
DNA from strains MC4100 (lanes 2) and SM3001 (lanes 3) was

digested with flindIIl arld analyzed as deschbed in the lexl. The

2.71kb fragment containing the mE'cF-ompC region from pMANOO2
(A) and the 1201bp fragment containing a larger part of the

mtcF
gene (Fig, 4) (B) were used as probes. The HindIII fragmerLtS Of
bacterlOphage人DNA were used For standardization of the base

lellgth,

//∂
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B Bg

GTAATAAATAAAGTTA^TGATG^TAGCGGGAGTTATTCT^GTTGCG〈GTGAAGGTTTTGTTTTGACATTCAGTGCTGTCAAATACTTAAGAATAAGTTAT
●●●●●●●●● ●●●●●●●● ●●●● ●●●●●● ● ●●●●●

CATTATTTATTTCAATTACTACTATCGCCCTCAATAAG〈TCA〈CGCTCACTTCCAAAACAAAACTGTAAGTCACGACAGTTTATGAATTCTTATl~CAATA

TATAGCGATAAATGAAACATCl-TAAAAGTTTTAGT^TCATATTCGTGTTGGATTATTCTGCATTTTTGGGGAGAATGGACTTGCCGACTGATTAATGilGG

ATATCGCTATTTACTTTGTAGMTTTTC^AAATCATAC.TATAAGCACAACCTAATAAr)ACGTAAAAACCCCTCTTACCTGAACGGCTGACTAATTACTCC

DNA sequence analysis of the chromosomal mL'cF deletion. (A) Strategy for nucleotide sequencing. The mL'cF-ompC region on the

mutant chromosome which was cloned into PMAN()42 is shown. The symbols and abbreviations used are described in the legend lo Fig･ 1･

Hc, HL'ncII. Small arrows outside the box indicate rragmenls used for sequencing, with the position of the 32pIIabeled 5'end indicated (●).
The broken region of an arrow indicates that the sequence of that region was not determined. (B) Nucleotide sequence around the micF10mPC

region. The nucleotide sequences determined are underlined. The micF region that was deleted and replaced by the Kmr gene-carrylng

fragment is boxed･ Dots between the two strands indicate sequences complementary to ompF mRNA･ Arrows, TranscnptLOnal initiation sites

formL'cFand ompC . Pribnow boxes (PB) and -35 regions for the micFand ompC promoters are also indicated . A heavy line above

the sequences indicates the 120-bp fragment used as a
probe

for the hybridization analysis (Fig･ 3)･This fragment was kindly prepared by T･

Mizuno. The broken line indicates that the exact loca110n Or the terminus was not determined.
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OmpC -→､

Omp F~-

ompA一′

HO201 SM30O2

こ二ニコ こーコ ⊂二二ーコ

壬▲_主■■

SuCrOSe(ち) 0 20 0 20

. Expressioll Of ompF and ompC
in (he mJcF deletion

mutar)I. Strains HO201 (wild-type) and SM3002 (AmL-CFJ) were

grown with the indicated concentrations (wt/γol) of sucrose. Triton

X1100-insolubJe fT.actions (25 rig Of protein)
were prepared from cell

envelopes and analyzed on polyacrylamjde gels. The positions of
OmpC, OmpF.

and OmpA are indicated.
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Construction of mL'(I gene-carrying p]asmids pMANO55

and pMANO56. ln plasmid lil
, the mL'(I-carrylng CX28 frag-

ment (300 bp 【∃∃)is inserted between the Xbal sites (X). The arrow

in the box represents micF. The 1.0-kb PstI-Hindlll fragment from

plasmid Ill was ligaledwith the 3.61kb PstI-HindIII vector fragment

from pBR322 or the 3.8-kb Pstl-flindlll vector fragment from

pKEN403 to construct PM^NO55 and pM^NO56, respectively. The

structures of the two plasmids thus constructed were confirmed by

DNA restriction analysts. See the )egend lo Fig. 1 for other

abbreviations.
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=,p.F二三芸事幸三事3E
EWect of the copy number Of mi(.F on expression of

LWPL･'. Strains MC4100(pMANO55) (lanes 1). MC4100(pMANO56)
(James 2)･ and MC4100りanes 3) were growJl jn (A) medium A and (B)

medium
A

supplemented wi(h 8% (wt/vol) sucrose. Triton X-100_
insoluble fractions (25 rig Of protein) were prepared from cell
envelopes and arlalyzed on polyacrylamide gels･ The positior)s of
OmpC, OmpF. and OETlpA are indicated.
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pulse-labeling experiment.
MC4100 (A) and SM-Tool (a)

were cultured at 37oC. At lらe logarllhLnic growth phase, sucr(⊃se was

added lo a血aL concentratior) of 15% (wt/vol), and then cells were

Labeled for 1
min at 【he indicated times with lOトLCi of

[35S]methionine, As a co一一trOl,cells
were labeled beLIOre the addition

of sucrose. Outer membrarLe Protein
fractions were prepared from

the labeled ceus and analyzed
on urea-SOS-potyacrylamjde甚eLs･

The gels were then processed flOrnuOrOgraphy･ (C) MC4100 (Lanes 1

and 2) and SM3001 ‖anes 3 and 4) which
had been cultured with the

indicated
concentrations of sucrose lwt/γol) were pulseJabeLed with

[35s]meth10nine and then analyzed
for outer men-brarLe prOteins as

described i-oT ParLels A
and B･ The arrowheads irLdica(e the position

of the OmpF protein. (D) The nuorograms shown
in panels A and B

were subjected to deE)SilometrlC SCanmng tO quantitate the amounts

of the OmpF protein synthesized in 1 nin at the iJldieated times･

Symbols: 4. MC4100 (wi一d type)こ0. SM3001 (AmL'cF)
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(A)

chromosomql DNA of SM6001

J
B

1
s

pMANO43

I.ll-
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TT日･ 5-1

pMANO99叶仏NIOI pMANIO2 pMANIO3 pMANIOi PMANIOO

(ら)

pMAN120

⊂1on.n9 lntO PMF21

pMAN125

(C)

ch(⊃rqiTq Ol叫I slte tO BcnHt
sit

pMAN215

Construcli(.,∩ of p];lSmids cこ1rrying the (""pB region with various n-ut乙Itions･Symbols: ▲こ1nd I `"7,I,R ilnd c,tL･Zgenes deri､,ed

from SM6001, respectlVely:亡＼ ･lnd ⊂フ, ,",IPR and e,n･Zgenes derived from wild-type cells;血ilnd甲･ ･""PR and e′tyZgeヮes
derived

from YO160; -, -, anu ･･一･･･t,

ChromosomこII DNA derived from SM6OOl, the ()mpB'wild-type strilln. ilnd YO160. respectlVC)y; L_｣,

a DN^ fragment fro【-IPMANO43. H. (JindIII; a, BumHl: Bg, BgnI･, Hp. H[7(LI: S. S(LIL: X, Xh()1; A, At･(Ll: N, N.y[)V･ Reslriclion sites are shown
on pJasmids. S and L outside the parentheses denolc the smaller and lこIrgerfragnlenls. respectively, formed on endonuclease digeslion･

l

I
I

‡

｣



//7

7l-3･3-i

HC▲DO
=RI(石l 粥00l
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棚o 20 O 2O O ZD

Expressl-on
of (〃npF and umpC in the eat,Z suppressor

(Lieこ)mutant. Strains MC4100 (wild type). M=1461 (c/7l･Zll), and
SM6001 (e/けZ/)

Jle三)were grown with 【he indicated concenlr乙Itions
(wl/VOE)

of sucrose･ outer
membrane protein fractions (25 rig Or

protein) were prepared from Gel) envelopes and analyzed on
poly-

acrylarnide gels･ The positions of OmpC, OmpF･ and OmpA別･e
indicated.
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BcmHI AvQ I B Ll[ HpQ[ SQLl

ompR envZ

妻!
1

i

章
I

!

亭

主

B

PMANIOI

FNANIO2

pHANIO3

FNANIO〈

F州ANO99

PMANIOO

Rcslriction map ilrOund the ompB reg10n C]oncd into

pMF21･ (A) The coding regJ'ons for the 'N"PR and c'wZ genes are

indicated byこIrrOWS. Fr;lgment A is a 3･1-kb B(Lm=トBg/Il fmgmenl

which contains the ent]'re (""pR gene, the coding reglOn for the
NH21terminal portion of the EnvZ protein, and an unknown reglOn
located upstream from the (""pB promoter. Fragment B is a l.4-kb
Bg/1トHp(tl fragment which contains the co°ing reglOn for the EnvZ
proleJ'n devoid

oflhe NH:-1erminaJ portJ･on･ Fr;lgmen( C is a 1.2-kb
At･aトBg/1I fragment carrylng the entire ("npR gene and the co°ing
region for the NH:-terminal

portion or the EnvZ protein. (B) The
(H'IPB region Cloned into

pMANIOl. pMANIO2, pMANIO3.
pMANIO4･ pMANO99･ and PMANIOO Its indI'ca(ed･ The Hp(LZ sl･te
has been changed to a B`fmHI site in

{rlllorlhese plasmids (cf. FJ･g.
1)･ ■-

and L二コ, Fragments derived from the ∫eこmUtant (SM60()1)

and the wild-type strain, respeclively.



TJ-3･ 3-4

pMAMO】 少仏N102 pHANIO3 pMA% 叫山O99 pNANIOO ATlヰ2

t 2 3 4 5 6 7 B 9 10 ll 12 13 1占

冠三f=暮===iE=&こふこj.ii
5UCTd'/･)0 20 0 20 () 20 0 2O O 2O O 20 0 2O

Expression of the 'lITZPF and ompC genes in SG480A76.

a A(,mpB strain harboring the indicated
pJasmids. The gene con-

structions for individual ptasmids are shown in Fig..I, These strains
were growTI VL,ilh the indica(ed conceTltraLions (wl/vol) or 5uerOSe.

aTld then the outer membrane proLeins were anaJyzed on potyacryl-

amide gels･
Lanes l】 and 14 contained the proteiJIS from AT142. a

AtJnl.Z strain･ The
positions of

OmpC. OrrlPF, and OmpA ale

indicated.
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Avq I
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I
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I

i
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i
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亨
毒

,

乍i
!
l

妻

SM6001

MHlく61

YO160

ompR

LeuうGtn

(T296→A)

き=========

envZ

(Tc77rO7.A:3
116 239l 247 450

Th√ JArg

(C1707→G)

239 1 24T ▲5O

しeuJGln

打1071→A)

1 239 1 35 450

Sunlm;try Orthe base ilJleriltions and amino乙ICid ch;lngeS
in the ()mpB regIOnS OfSM60()1, MH1461,こ1nd YO160. Alter;Itions in

the nucleotide sequences and those in the deduced amino acid

sequences ilre Sho＼vn. The positions of'lhe bases之Ire Shown as

sumxed numbers, ＼vhich were taken from the published nucleotide

sequence for the ()mpB operon . The positions of amino acid

residues in the OmpR and EnvZ portions are numbered from the

respective NH･ termini.
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}i.;;･.†LarTIB ､▲

:I.:l三:_Ji=Expression of the LamB
pro【ein in MC41OO, MH1461.

aE)d SM6OOl･ MC410O (wild type). Mfn461 (I,nl･Z]n. and SM6001
(L･17l･Z]]

ompJU7) were growEn-n M9 in the presence ofO.2C/, ,naltose
(and O･27c

glyceroJ), and lhen -he outer membrane proLeins I25 LLg)
were analyzed on polyacrylamide gels･

The posilioTIS Of
Lamb.

OmpC1 0mpF.
and

OITLPA are indicated.
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5M7004 SH7005 5M7006

1 2 3 L 5 6

琵三重===f三
S
ucro5d≠)

0 20 0 20 0 20

SM7000 SM7001 5M7002 5M7003

11 12 13 1ん

om｡cー
7

i iエ__ _

::､;.;:~-こ⊥ニニミニ
ニ=二

sucTOSe(7J O 20 O 20 0 20 0 20

EHeL･t Of the 8ヱ･r mutation on expressjo-1 Of

the o･7T,,才7Fand oJm,P(I gpI-eS T･egulated bv the (m,LIZll

o州PR7T allele- SユⅠ7t)Oヰ(e･,,!7Z'c･･m･pR')･ SM70O5 (e7乙′L,Z71

r,ml,R+) and HM7OO6 (envZZl ompH7T) weT･P
':(一日StruCterl

bv tral-Sdu(･tioll uSmg SIW6503 as th{) reetl=ellt alld

lWC410O.
MTT]ヰ61 and LqAi6001. re叩eet･ivell･. atq t･hp

donors. SW700O (e別,Z' ompH' L<Zr)..SM7()I)1
(e榊Zll

a.耶ph+
r,2r)チ･1d

tiM7OOL'(pn,I.Z71 ,,"IPjm rqzr) †veTl･
叩11Strllete(I slmilarl〉ナ uSlng

AB2847 as t･he l･e(,JPlent･.

SLW7OO3 (-Z7l ompR77 s=r') wa.a. constructed
by

t･ransduぐt･ion uslllgト;M70O2 as t･he re叩1ent･ and LqM6(y))
a5L the donor (seぞt･he text)I Cells ､vere gr(】wn with the

indicat･ed mn'.entratiollS. (W/､･) or 5u''rOSe･. Out什

nlelnbrane I-rOt･ej[l fractlOnS (2･FiILg oil protein) were

a･na･lvTjed on polya･-･r.yl札mide ge18･ The I,OSit･ions or OT71l,(1.

()mpF ar[d
OI-1PA are indittated･

/21
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a,oE szr rpsL

i
≡

壬
l

≡
圭
!

l
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‡

t

l

岳巨
‡
1
生

章

‡

(L?llllOn-()SOmal
n-叫)I)=-g Of thLゝ

t→=r =-lltilti()∩.
Th(† nut--I)(汀S -I(ll)rt.Lq(ラーIt,the I'1

cot･r壬l-一日(1u(.ti()--
f'rc(lu(ナーー(､i(､s

as I)Cr(モentageS bet､l･e(1Il the illdi(/late(1 markcrs･ rJl)-モモ

selecte(1 an(1 unLqel(!cte(1 markers are indicat.ed b＼, the

at,-.o､､･ tails a--d the arro､､･ hca(ls,
r(!Hl)(!Ctively･

I.ill(!S A,

SユⅠ7OO2 (al･OE'rI,SI,'e7u,Zll oml,R77 I,.zr)
and S入16502

(aroF,'rpsL e?けZII om)'R77 sヱr') ､､･ere use(1 as the (1ono].

aI-(1 rpぐIplentp. reSI)eぐt･i､,ely･ Lines li, SMG5O2 and LqM7OO2
were used as t･he (1()lmr and rcell)JCnt. reSPCCtivelv･

In

each case, at 1(モast 2OO transdu(汁a)Its W(汀e I)llrificd a"(i

scored.
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下t-g･ 4-3

l5PC/ DNA
C oroE

--
--～rJm

B

J6 kb 8omHI frogrnenナ

i);:LPMAN343 fk--:bKEN403
岳~wー-~｢【B2.H2】S

pMANO43耶丁

(1(=Litru(･t･i(=
of I)lilドl-1i(1sぐat･r.Y=-g ､,ilrious

韮竺当L:,
(lI"'.:(ILi

;'.:J;I.I岩oご.),',ci､
iニ;

1

'l?:I:;.1L,-i7.rて,A;l,tltr(;:.1s?
al:1e(Fto;ll;(iil･t･(,tionLqOf trims(･ril)tion. Th一! I)OSitio[1 Of'tlle 1"･()ll10ter

is in(licilte(叫1
1亡==)

(1enotes truT-ぐate(1 riboso,--al

l'Ⅰ･Ot'･iI､叩tlT･OnS (lt汀Oi(i ('f tl-e l'rOn10t,er･ T--T二,⊂===コ

illl(l匡≡≡司(len()tc
I)N^ fl･ilgI--entS (l即1Ve(1 froln the

(心r川--(JHl川-e, ヽ,p(･t'汀l)li1州Ii(I ill-(i
ba(,tt,I,iophitge i,

rp叩eぐti､･t▲lヽ∴TllP I･(,.<triL･tio11
L<it(l･q

ill･e Sllm､,[l …l the

I)l呈l州Ii(I.i:li. )3(L7)]III･,
L1, Lby川(Il:

H, Jl)'MIIII; hT, NrL(I.

1l'h… (I=(1 P=y･.V---(, (,lllil､･l､Lqn-I,r(▲ t･hil･ll (=tチ Sit′tモOr a

I,lil州1i(1. tllP Sitt▲ iゞlllt, (IiHtil-guiL<ll(I(1 ､､･ith suL7i･-s. c･g･ lil

i=(I li2･
Ll i=(1 I, (nltSi(i(▲ s(Iual･(I I)1､呈l(･k(.t･s(i(▲I10te tlle

L<--"Iltlr aI--I li-岬(lr fr岬=--tS, rt･Sl)P(･tively, form-e(1 ol-

tl=(1(I--11'･lpi､Se(1ige六tion･ kb. 1O3 I)its(･-I,airs･
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-
-･■･--I-llJ-→一-■■-一一-l- I.I--一*t~一--

㌔----

8

_._→

S

⊥祖
pMANJ45 1/'' ･'

pNANJ60 11'
,1

pMAN165

pMANけO

pMAN215

pMAN225

h9･ 4-4

日 H N S 8

/pop /QCP

Cornplemen†crion

+

十

+

十

l'1ilHI-1i(I"･ilrT･.Yl岬(IiffH･(I--t･
1)OI,tionn,f t)-(,I).T(TA arotlI-(i tllP α ()I)el.(川･(;u一(,ti(IⅠ･e.it･ri(･t･i-==--ill,Sill･()m-1=I-(I

c(

()I)PmJl ((let･rl▲ttie( ,LL lt)81'i:
Lllppk

& Hit.V､､･at･(I. 1()8-l･.lie(1､､で11 el (Ll･, I(J85) ilT･e
sho､､･ll. 1i, Ba"LHI･. H.

LVt7"1t:
H. ]]わ～dIII1.

′モIT(I ∧'7･"I･ The lint.ド11Ⅰ-(lt1.･tllP ∩-叩1･Pl,I.(lStlnt I)h'A frilgn-entS CtOnP(1 (,l一t心e i"(li(･･ate(i I,Ja別ni(lH･ The I i=.li(･ates tlけ

l'OHiti(川('r i=附tio'."川-eノブ''"'ITIT )ink()r. TIIP lil'Oln'tein l'rO---(-tPr (I)'pp)an'1 the la(･toLqe Pro---仙1110l'('mt`汀(I'1'･P)
in

l)･1lAh'l)1)5 ､､Ief･e
(1t▲Ⅰ･l､,ptl

f'l･oIll
I)I:(HトA]･ T)-p T･p州1ts ()fl(wnl小一--I)=tation tpLitS a.i tO tI-e

t9Zr ---utatiof- i11･e alt3(=ho､､,Jl･
+

all(1
- in(Ii(･王Itt･.rl､Lql)(.ぐti､,elヽ･､thilt the -,(1Sl,Pぐti､でl)1il和一i(ls(1i(1 (-r (li(1 -I()tぐOml)let-lent, t･he tヾ=r n-11tation･
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琵;三==冨3F署=i
FJXpreSSion

of the ompF and ompC genes ill

･SIW70O2
harborirLg the indi(･ated plannids. These

stI･ain.i
were

grown
irl

medillnl
A.

and t･hel- the outer-nlem♭rane

prot･ein8 WerP ana]v21Pd on po)y8･CrVlamide gelb･
rrhp

out(.!r---1elnbrane r)rotein profi一e-i of SIW7OO2 (enz,Z17

･mLPR77 rI,,,A77) an'1 H}770O3 (e仰ZIl o･叫'R77 rl'r'A +)

are pT.ビゴente(1 aH a (･-川-t･l･OI
-
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E∩vZ

OrTIPR cLp.p'→

壬oJ77PF-promo†eri

-55

l'rol)()Lie(i ar･I･illlf!ement Of- m()Jecllles ar(-llIl(i

the o77)1)Fド()∫--()tt.r･
The

sllbunit strllCtuI･P Of
RhTA

I)()1､,I--erase ､､･as a"I(汁(ling t･o the n-o(let
,

I)l･()I)OSed
by

･1TeiseI-bprg.er
et n[･ (1981)･ The a subunit is not sho､T-l･

The
'lire''trmⅠナof

trans''ril'tion (→) an'l the
-t'i5 reglO.n

(-1'3:I))ヱIZ･e=-(li(late(1.詔琵琶盗den()tes the cyto壬)】asm)C

tnt)nbranc.

1
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朝一韓

本所碇の磯谷と与え7､-T｡丁-Iヲ､終端I変

わらぬ和才呂尊,御取壊1賄わリラ しTこ鬼石各

大学農学部教授,泉東大蓉ふ釘敵官物御免竹

像橡,
7K島昭二見生に厚く御礼申し上IT∃て｡

日ク d,御免討帝王通じ.塙益'J御朗言′ 御

敷瓦と､)T:T-Iヨ ヲ し た后甘直入単壌尊卑､ 7lく
ヽ

野温泉生に裸く 藤づ肘鉄し亨 て｡

本所免互違行7ろにあたり､竜骨 {or御意見′

神助カを いT=T=-亨 召 しTこX7甘長久学濃 チ(:'T,
,

市及花車嵐生,山形香え丸呈,中尉蹄三･､乾生
ヽ.

に/:%く 危ぅ射改し笥 T5｡

Lh同一を臭博せ重けじU'と し弓7X'首逢え学

農学部醗酵化学所定を4)省線,更意犬卑応印

･俄壬物御免輯第4研象卑4背後の暖か＼-御協

力lこ対して御礼ゃ し上JT∃7｡
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報.丈E1項泉

Iwkucんi′と･ノMu!oh, N.
′ Ha/suyama′ Sl･ノG′～d H/-2〟∫A/-I"a,S･ (/gg2)

Nuclet-cAct-ds払s.上之: 6?57.

他!svyma′ s･ノInokucムf′K., Cnd
〟I-Lush/-ynQ,ぐ･ (′触)

J. 8aclerioL.ぷ旦･･ /04I･

NaraノF･, fno仁ucムI-′k･′ Ha!sり-a. S･
,め-a

～,-zusA/-rna,S･ (/9鍵)

J-. ｢払chrioL. /∫9
‥ 6gg.

4
･抽Isuyat"aノS･,

and Hi2uSムI-rna,S･ (/Pg5-)

J. BacterioL. iL2
･･ //臥

川∫
･ NarR′F･′ HG!5り-a′ S･′ Hiz〟nO, 7･ノG〝d Hizu5i'!I-FnGIIぎー(/996)

MoL. Gen. 6eyle!. 202:/チ(i

6
･抽七uyG舶.

S･
′

M/-zuFW′ T･′ and HiZuSh'-ma, s･･ (/?g,i.)

J∴払c!er7oし. /Jg ･･ /30グ.

7 ･ Holsuywo, s･.
and f^L-I"s^,-,"a,S･ ｢/ヂ97)

J.Hoト73Tol. /?I : 847.

a
･ A'･bLR′H･,鴫ホuyah7a′S.′ 〟/･zuno,丁′ and M/-zu5i-, s'.et(/987)

J.Baclerl-oL. /占ゲ･･3oo7.

tJ
ヽ･

r--･･､■■●叩仙--■_1.一_..■-一■_____
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