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AT 39 307HA Aol A& olvimikel o]aFAle] wHo g X3E, MEMT 12 7iAd obvwit
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A1ge] HolAE ZYstes EYwEULEE.

A3 3

Alael WelAl wi 7] WolAE Pekt FewFUeEes xgeh, aedHe FRENE #F,

Aol oI, A7l FEE ALWs g0 FaREE Ex o mYe: TdkRAeE=s wdes 2y

vte el = FE a3 Blalste] L-gho]il Aibso] S7hd, w5,

AT 5

A18e] HolA T A7) WolAE mYdle ZERFdod=s e vtk de FFREVE #FE
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E3bstar, L-gtelal Aibss 7z, selvletdle]s 258 E (Corynebacterium glutamicum) 55 A&k
7

B2 HE

g FAHoR Aushd oo P
W g A geelE Aed L5,
ey e, o] A%d FAHd A% e
Aol AA v w=E W SeEdo] I 4
g 7 AAmA B gAde Frm gduHe] B W] &3
o W) A

&
rot
ﬂ

o E49 st FHle AEHE 39 ofmAE Ade] 307THA X AHEstE ofw|mAkel o] AR
(Isoleucine, Ile, T 1)o] & (Valine, Val, ¥ Vo2 X3d, MIHST 12 7|AF oluxal Ad=
o]Fo %, WolAlE ATt

2 Z49] WolAlE AEHE 1= VA" ofvwAt NES THAAY 2FAL, 7] ofvAt MER FgH
o7 o]FojZ (essentially consisting of) & U

T3, E Ed9 WolAle AT AEHE 12 ZIAE obneAl AheA I E 39 ofn|wil AEE TIES
2 307 YA ASslE ol Abe @ (Valine)olar, A7 MEHE 12 7|9 oflw Al a3 Hojx
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.7% i 99.9% oo HEA TE TUAXS
7MA = obv At MES 23 vk, e, ol e AEA EE TUAE MW B ZY9 WolAd A&
de & | 2obe ol at

< UEhle ot Mdoleil, AR Ado] Ad, Wy, A&, nEA A

WolAle 2 Fde W9 el 232 Agsit.

A& 5o, 471 oAt A N-2d, e aEar/Es e B ] WHolAld] s WS e
Mg F7F e 2d, AdAoR B § gl EdWo], A EAWol(silent mutation) EE HIEA A

o
N

5} (conservative substitution)” & 3F opm| AR FAFSE 7] W/ 318z AHAS zte

2 AEA 7= AL ou|sit), o]ye oju|il XS AnkH oz U)o S4, st
2/ = 4l (amphipathic nature)oll A el Al
0

o
0w FegEse) 240 A 9 VA GAY £= GBS N4 4L F

._\__(4 -

b A
f
Y
2o
o
flo
Fﬂ
Jasj

EYol Al &, "WHolA(variant)"= S o]l ofm|iAte] ®EZA X3k (conservative substitution) 2/
F(modification)=o] 7] ®WolAe] ®o] A ol NE3 Aolghyt 7|5 (functions) e 54
roperties)o] FA == EYFEE=E A}, olgd WolAE Wty oR Y] FPE =9 ofn|x4t

shup o] ide] ofmnAbS WES AL, V] WEE EZEHEEe EAS #Ulete S (identify)®
Aol 58L& WHol d ZEHE & Hlgte] F7 E A, WHEkA] AV, e A" 7 U
do] Zw el (transmembrane domain)¥ & d}i} o]ake] Jio
st Ak, ©E WolAle A4 WA (mature protein)®] N- L/HEE C-EHoR2HE
WHolAE 238 Silr/]r. A7) 8ol “RlolA” = wWold, WY, Wold ZEYE =, Rl
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translationally) Wz 9] o] (translocation)ol] #HoIah= Al

a e
EL 7] WolAlE &Y, AAl, e §AY ¢ RS HE AE 8 —t— & 71

)

H ZQo|A go] AEA(homology)’ HWE TYA(identity) & F /MY Folz ofuxAt ME T 7]
Ad FE3E A AEE oulet] MEEE A" g At 8o A B TUAS TF HdsudHoer
olg" 4 ddt

HEH (conserved) EFTEULHE e ZFFEHEY AE A4 v U4 27 g g5 s
ARQFY, AMSEE Z2add 9d] SYHE UZTE 3 HdEIF g ol8E 4 vk, AAHoz ) s
27t (homologous) H== U d(identical) AE2 b om M dA = dFER T3 B= 2 94
3t Z7 (stringent conditions)olA slolH =8t 4= i}, slolH SofA AWt FE E

AE ZHAS TP RES FheE FUn2acr sy soludss

doJe] F ZEFEULHE v ZHFEHE AMdo] AEA, TAM EBEe sd4S AR AFE, dF 59,
Pearson et al(1988) [Proc. Natl. Acad. Sci. USA 85]: 2444° 4} 2 HEE o]&3Fo] "FASTA"
ZRay e IR AFEH ¢SS ol&std 449 4 Ak, &, EMBOSS #7]AS] YERF T2
(EMBOSS: The European Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet. 16: 276-
277) (WA 5.0.0 T olF wHlA)oAN FIHE Bre} TE E0h-8-%] (Needleman-Wunsch) <arg]s&
(Needleman and Wunsch, 1970, J. Mol. Biol. 48: 443-453)¢] /\}ﬁﬂ(ﬂ A9 ¢ ATH(GG 223 371X
(Devereux, J., et al, Nucleic Acids Research 12: 387(1984)), BLASTP, BLASIN, FASTA (Atschul, [S.]
[F.,] [ET AL, J MOLEC BIOL 215]: 403(1990); Guide to Huge Computers, Martin J. Bishop, [ED.,] Academic
Press, San Diego,1994, X [CARILLO ETA/.]1(1988) SIAM J Applied Math 48: 1073& ¥ 3&3tt}). o E 59, =
d AEFs AR doelgulol2 AlE Q] BLAST, =& ClustalWE o] &38to] s, A e U4
T ATt

ZYwEdors e ZEAYHEY AEd, A Ee 94, & E°], Snith and Waterman, Adv.
Appl. Math(1981) 2:482 o] IA¥ =, <& 59, Needleman et al.(1970), J Mol Biol. 48:4433} & GAP
AFH ZE2IOHE o]fst] AE ARE Hugo=Ed A4dd & vt 8°slH, GAP TR F ANE F

rr

mlo

AR

g &2 AolM e 71z dAl —ri AR e 7|5(F, FEUEE B ofvieih) o] 5 Ui He®
gejd & ok, GAP TS % HIEE dehE= (1) oy Wil viERA(EAAYS fs) 1 2eal 1]

-SdA4S g 09 #s ’%ng"?}) 2 Schwartz and Dayhoff, eds., Atlas Of Protein Sequence And Structure,
National Biomedical Research Foundation, pp. 353-358 (1979)ol 2J& 7WNA]¥ =, Gribskov et al(1986)
Nucl. Acids Res. 14: 67459 7}%¥ H|x wEZ 2~ (%= EDNAFULL (NCBI NUC4.49] EMBOSS W #) & wjEE
2); (2) ZF e A% 3.09 #HEH " 7 AleA 7 71SE A% F71e] 0.10 dEE (e 3 U ddE
10, 7 44 =idE 0.5); 2 (3) ¥ A& fg F AdHE 233 5 Q).

2 E9 d A=, B &9 WolAl= AxEE] ZdwWd(cell division membrane protein)e] &4& 7Fd 4
ATt

2 EYdA] o}, "MEEs] wamd” 2 M F3 #AoJdte= gaolry. FAFHCR B Z99 MEES
kA8 cell division membrane protein, RodA ‘i}‘ﬂ’é, I RodAZ E83lo] AFRE = ut. B EH
A A7) AEES Hamde Fx)o] do]E Ho]2<9l NCBICl GenBankollA 2 MIS 45 4 i, o &9
GenBank Accession No. WP_011013343.1 ¥ < dt}. A& 22 NCgl0043 FAA(EE rodd F4d2b)e] & =
JdE = A xEs wtgua g4 72t ZEHEed 4 9o}, oo AstER o=

B ZQdolq &), "A-$-8+=(corresponding to)", ZE|FE|ZoH AAE = A ofumAt @ArlolAY, &
= P EAAN AT A7 FARIAY sdsAY Asd ofv =ik TS A AT, Ad-Eske 919
opu:AbS FelE: AL 54 NES Fxat A9 5F opvwats AAsE AY F Aok, 2 E90)
AR S Y dRbdor g ol = FE(reference) DM O FARSIAY tEH = AAE
M in=s

dE B9, 499 ot MEE HEWE 37 HE(align)star, ol EUE 7] ofrjiil A de] 7t ol
LA A7l AEwE 39 ofnial U9 ASste ofral Y A AAE FFde dWE & &
Atk dAE Eol, & 4o 7IAE AR} 2 Ad AE dugEe, Ay AF="Fx AErelgtax )¢
Hl @ 3lo] olu|iAalbe]l 9% i X%k AMQ] e A4 59 Wo] sl XS o 4= vt
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ol#3t AHoEx= o E 59| Needleman-Wunsch ¢i12]5 (Needleman ' Wunsch, 1970, J. Mol. Biol. 48: 443-
453), EMBOSS #71#]12] Needle =13 (EMBOSS: The European Molecular Biology Open Software Suite, Rice
et al., 2000), Trends Genet. 16: 276-277) T& ©]&& F Aor}, old A== G A Lz A

g gy 2z & AY(pairwise sequence) Bl &3EE 58 AA-s ALLE 4 Q).
o949 ¢ slue dEle B E9 HolAE sl ZYFEYLEEE AFEs o)),

B EYoA 8o, "EZElwEUEHE"E w2 LEE @9 A (monomer ) 7F FFAF O o8] AA AlERGOR
Zo] o] DNA B RNA 7FtoRA, Rup FA|HoRE A

2 A8 olweat Ade agat A7
doEEE Adus 29 ADe AAAY E3T 5
29 AAE o] FoAAAY, BFHoR F4Y & A,

S, ¥ e FeR2ALEEE AV AdWs 22 AR A% AdelA AAWE o WA A
A 0‘3 A i =4
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LS 2 £ dud. =3I, ol A5 e $IA4S HY B &9 WolAld Agite TS v

v ZEHEEY O AdS taslels AdolgtH, A AMde] AA, ¥E, A3, HEA X3 B FUhd
Ak HES Zhe ZEFEULEER B 49 WY o £dde Ayt
B 299 ZYFIueyss 7= =54 (degeneracy) FE B E99 Ho|HE WA 1A} dtE AE
A ABEE ZES aEEte], B 4] oA opnit AdE WMSAIZIA] ke W9 A 29 g9l
theFst wigo] o]Fojd & k. FAF R, B 9 ZYwEHLHEE A 29 AdY e EBE
FAA ol 70% o)A, 75% oAk, 80% o|AF, 85% o], 90% olAF, 95% o]k, 96% ol4F, 97% o], 98% o], %

o/, 80% ©1X, 85% °l’F, 90% ©]X, 95% o1, 96% ©l’, 97% o, 98% ©|’,

=il o
= A=Y =
oJFAAAY BEHoR o] Fod & ok, ol AFEA gtk oW, 7] FFY EE FAYS 2

3l = .
AMEolA, AEE 19 307HA Ao g3t ofv|eAihg ZYEE ZES, HHUS IYIE IZE F S
d 5 3
Egh, B 2499 FYFEAEEE FAY F3A AEREEH Axd ¢ e ZEHE, 48 E4, B 2499
ZFEUoHE M AA T Aol U Hr MEy 943 274 b dlolHl=gdd 4= Y Ado]
g A3glo] k= 4= Aduk. Ayl “AZAZ £ (stringent condition)” ol ZFEFULEE 7o) EoF
EAE 7bsEHA sk F2HE gudth. o]y e EA. Sambrook et al.,Molecular Cloning, A

Laboratory Manual, 2nd Edition, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New York,
1989; F.M. Ausubel et al.,Current Protocols in Molecular Biology, John Wiley & Sons, Inc., New York,
9.50-9.51, 11.7-11.8 F=x)°ll FAH ez 7=l U}, oE 5o, Fed £ el 2 Zw2de
=718, 70% o], 75% o], 80% o], 85% o]k, 90% o]k, 95% o], 96% o], 97% ©]’%, 98% o], =
= 99% oo e e YRS e ZEywEded=ly stelBe=stetal, dRY AEA B U4
o] vre ZEwIdlEE7E stelHEsielA] v X3, EE S0 AW dto]X e =3} (southern
hybridization)®] A% 2711 60T, 1xSSC, 0.1% SDS, T-#H 2= 60T, 0.1xSSC, 0.1% SDS, Kt} 24 °
2 68T, 0.1XSSC, 0.1% SDSell 4t & s 9 2=oA, 18], FAH o=z 23] Y 38 AAHs= =1&

AAT 5 Yk,

()
ol ALSE ol 59, DNAC] Betel, ohulde ElYle] ZuAolw ARAE Fohre] Auo]
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ZYRZE e £3 AAHow §AE S Hdmut olg A4 Ado] AR
3
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i,
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=9 454 EE A4S A FURIUeEss 5 T T gl
BAF 5 Ak =, 37 Tn @
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g 5 9.
A7 | wEHLEHEE S A4 94 s ZEwEULHEY do] W AARA ARl o&Esta |
T g r)|sRokd] & delA Aut(AAY, J.Sambrook et al.,Molecular Cloning, A Laboratory Manual,
2nd Edition, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New York, 1989; F.M. Ausubel et

al.,Current Protocols in Molecular Biology, John Wiley & Sons, Inc., New York, 9.50-9.51, 11.7-11.8 %t
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2 49 & g sl JHe B 49 FYwFHEEE X¥se WEHE AFske olth. 4] 9E
T A7 Z2YREULEEE sFAXNA HEA77] fg #E ¥WEHAd 5 oy, ol AgE A et

2 EdolAd “dE"E AFgs 55 UdA 54 ZHPEES FAAD F UEF A dHEHGY(EEe
dAzAE) ol 2 7hEsiA AZE AV 53X ZEHEEE 39 FYwEHEHEe] driMdes 2 F
dhs DNA AlZzes TS 5 Jlrh. 7] FA2d99e Ak A 5 e ZREE, a3 das 24
7] 9 Aol eHEoly AME, A3 mRNA FRF AFFAE ZHsE Ad, 2 AA 2 dl5e 4S5
ZH}E LS 28 4 g, HWEE A93 SFAE UR2 4488 3, 55 Asy FasA SAEA
v 7lse & 9o, As 2 A 5dE & Ao

2 EolA AgE+= WEHE 5489 dAEX o, A Iz oo HEHE o]&F & k. B4
AFEEE HEHY dE2e AA oAV AxTE AHe FEav=, ZAav=, blo]#a 9 s HxE
5 £ 9gr). 98 5o, dx HE k= maus HE 24 piEls, M13, MBL3, MBL4, IXII, ASHIT, APII, t10,
t11, Charond4A, 2 Charon2lA & At&% 4 o Zotxwl= WE=2ZA pDZAl, pBRA, pUuCA,

pBluescriptITAl, pGEMAl, pTZAl, pCLAl 2 pETAl & A& 4 Avt. FAFS=Z+= pdZ, pDC, pDCM2,
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2 S99 = g d o2, B 49 nyES It els 5FEHE (Corynebacterium glutamicum),

glute el IR X (Corynebacterium  crudilactis), ZUetelE]e A= E](Corynebacterzum
deserti), Z#Uerelg]lw oA A (Corynebacterium efficiens), AeUWvtele]ls Z-FW(Corynebacterium
callunae), I d|abe) 2] 5 2Bl U2 (Corynebacterium stationis), FdEte e A=k

(Corynebacterium singulare), ZE|Uete|e]e T2 Ew| &2 (Corynebacterium halotolerans), &) udte]d]-&
2Eg o} 5 (Corynebacterium striatum), Z2U9H 2] dEYol AU (Corynebacterium ammoniagenes), =2
vl e ZFE1%8 (Corynebacterium pollutisoli), ZEUHe|d]S oln| €2 (Corynebacterium imitans),
FEEle HAFY x| A (Corynebacterium  testudinoris) Y ZUdeE e SgwaAx
(Corynebacterium flavescens)¥d 4= SLtt.

2 EolA o], ZHHAE = “3l” = Ay ol vste o] HAHAY Ee Aol e AS
¥ = doltt. A7) g3l B34 3 (inactivation), ZA(deficiency), 3dFZ4 (down-
regulation), #4(decrease), A3l(reduce), 72 (attenuation) 52 &oj9} £82 & o},

7] oFshe 7] EYRE =S APshs Y EUE =g o] gor ZYEE AA @de] e v
=o] 7K = EERE = gl Bls) A e A" AdS-, olE ZYdhs %ﬂ%%iﬂi =of frat
of Ad As) E= FHPE =R W (translation) A3 oz AE HollA dAZQ FFEHE &4 A=
H/EE FE(EAE)7E AAY dFel Hiske] W A, 7] EYarE Ul QB =g wde] W o] FojA A &
S A, 2/xE ZEwEUoEHEY o] Hyete ZEFE e 4] gl A4S 9A 23 Aot
A7) A AT & AdA e A el o A wolm o] wstels A4, ¥4 wEk A
B, ofE Ee Wy vdEe] Ed 73 W 54 EYFE = GA4S oy o= Wd A
247 I E&H] AHEE 5 v EEFEI=S dgo] WAlA 2ol st ‘BeAdst, AY, #a, o
24, Ask, 747 doe A2, P4 wE d BaF B vEd njdEe] B AL Y 54 EEfE =
o] &2dol wHlsto] wropxl A& ofn| gt

oeg FelfE el BAel oksh, WAl Ged Qele] wWhgel elstel S F glovt olw APEE
AL ol , ©al Hofo] # <z tieks wbel AHgow dAdwE 4 ri(o A, Nakashima N et al.
Bacterial cellular engineering by genome editing and gene silencing. Int J Mol Sci. 2014,15(2).2773—
2793, Sambrook et al. Molecular Cloning 2012 ).
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A D AR 1 olabe] ofplute] Abal/A 8/

D FeREse Byl AA Et RS Py FYRUCE TYSHE f94 A9 AI(AF o, E
DHE s B4o] A E: ofEHEE WP FPHSE TYHES Y] FeREE fAxe A
A el 1 olape] Saredv)e] AbAl /A 87 7h);
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6) Tl =E APshs 7] fFAAte] Al drAor Agtehs AL Sl eE=(dx,

Ol

7) B B%(ribosome) ] ¥-Zro] BI153% 23 TRES FAA7])7] 8t ZYRAEE=E IYetE FAAY ARGl
-&7}2 % (Shine-Dalgarno) A& dchol] ARI-G7t2% Ay} AR A Ado] F

8) ZYAE =2 IYslE= A4 HEY ORF(open reading frame)®] 3' Zeko] Wit Wafo 7 AAEE TR
Bl o] B7}(Reverse transcription engineering, RTE); E+&

9) 471 1) Ul 8) F Aee 2 o] ge] £FY F glork, ol B ATEE Ae ohid,

271 D EHREHEE Adste A7 A A8 e dAe] A&, dAA Wl HAA 54 ZYfEEE 2
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oin

EF, 7] 2) MARAGY(EE BARAAD) Y AP, AU, A9, NBEY TE BEY AP T oF
o 2o WARAIY(EE WARGAD) ) Wo] Mg, wE U oFF BYS 2 AAR wAY
S otk ) wEzdgeels Tere, evdels AY, YnF A¥AE wYse AL, 2 A )
%9 4L 2AsHE DS TFShY, ol @RHE AL okt

TS, 7] 4) 2 59 ojuxil MY e FYFREEHEE Ade Wy FYHE S BHS sl E
7] ZEREEY oluxit HE T Y] FYHPESE ZGEE ZEwEULHE AES A4, A9, Hr
EA e HEA AF e o5 ZFoE MG Wol B, e U ofd @4& ZEF EE o
A Y e ZEREULHE AE BE @40 RS NEE ol Y ke ZEwEUoEE MY
29 AL F o, oo dAFEE AL ofYrt. oF EW, EFIULHE AE Ul ¥HolE EYsd F
A FZES AN, FHAY] BEE AdfstAY kAL = o, oo AlgtHA FEth

371 6) E @E]E'E— 51‘%}3}% A7) frare] AAabAe] FEA R Ajfste tEAlA S awEE L E = ()
A, ¢tEJAl~A RNA)Sl =& dE Eo] E3 [Weintraub, H. et al., Antisense-RNA as a molecular tool

for genetic analy51s Reviews - Trends in Genetics, Vol. 1(1) 1986]& #ard 4= 9it}.

F71 7) BB (ribosome) o] o] EIbE 23F FRES JAAAIZV] St EPEI=E ZH S
AFR1-27F2 = (Shine-Dalgarno) A @ Sttel] ARQI-Erl2 . M Ay AR g

S SAAY £EE ASATE A F Ao,

A7) 8) ZYNE| =S FYslE FAAAE ORF(open reading frame)?] 3' Deho] wit) Wako 2 AAlEE =
ZRE Y F7}(Reverse transcription engineering, RTE)E A7) ZEHAE=E 3YstE 429 dAAA o] A+
HAQl ¢otgAlA FEHLLEHEES WEo] dA]S okgele AY 4+ Ar).

w F90M gof, EFYRE= 249 I =, FYFE = 2ol WAlA 2ol vlste] FrtHE= As

[<)
e

r
>

ottt A7l Hsh= FAF(activation), “FFEZE(up-regulation), L& (overexpression), 7}
(increase) &9 &ol¢ &84 & vk, A7|A @43, 43, daxd, 338, 7t By /AL A &
ga A4S YeA He A, B2 UAY 24 e WYy d @40 vlste] ddE E&4& YERA He A
S BF 23T F vk A7 UAA 47 & A e QA adlel o fFHA wol® PFdo] ¥st
she A5, 34 Wst d Ry B RY vAEe] 2y A3 Y B4 EYFEHEY E@4& ou|gitt.
ol “W¥E A &47 3 E£8E AHEE vt ZERY =Y 4ol iAF & st “As” | YA
g4, Idd” e T stk 3, P wst d BEag Ee HEE wAdEe] 2 U1 |
54 s &4 9/5EE s=08dP)d Hlete ddE AS v st

A7) ZFshe Qo] ZEREHEE EYstAY, WAFQ EZERE =] & A3 EW/EE sR(EEH)E F3
94T 7 ATt A7) ZEFE =] @49 A oFe A ZEFEEY @4 Ax, 1d¥ BE T £
FHERREH EHE A=Y 49 F7t=FE #91d + v

FE| =9l &Aoo Al Gl wokel & gyl vkt Hel A g 7}%3}@, %ﬂ A=
A MAERY s = e §F, ASE A g z Wb ol

Tz g3 9/ aid IS o] &3 Ad -’F 9)\2‘/}, olZ Algk
=t (oA, Sitnicka et al. Functional Analysis of Genes. Advances in Cell Biology. 2010, Vol.
1-16, Sambrook et al. Molecular Cloning 2012 ).
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AAld 1: v e AR wavd WolH ddEe 3 Hy A

AR WA (cell division membrane protein)®] oFF]:At A (MIHE 3)9 307HA YA o]AFA
(Ile)o] ¥ (Val) ofvji=qto g X3yl WHol A (1307V; MEHE 1)7} L-go]al AAabel] nx= Jae Folsin
Eagsin=)

2k ol W it AE 9 WEE ZEdldEE R dAA W ke A 2 wAE 99 F2
pDCM2 (T H 1= F/ S A 10-2020-01368135) & o] &3] 31719 o] A|z&}ltt.

oA E | u|ute|E]-e ZFEE ATCC13032¢] gDNA(genomic DNA)E F8 o=z AdHs 5 2 69 A g9 =g}
=i

ol 43t HAWE 7 3 89 HeAel mefeln] 4E olg3te] 77t PRE FaysAT. AN Foldl ¥ B
Po NANE 5 % AAUE 89 Do) TefolW 4 ol §3te] thAl 2.8 (over lapping)

E35}9lth. PR 94ColA 587F WA 5 04Col| A 30%, 55CeA 30%, 72T oA
1 3025 303] wHEgh & 72°Col|A] 53 Fetqtt. pDOM2 H2Fv == SmalS Helstal d7ldA 5%
PCR &S #4 F23890. F4 F29L In-Fusion® HD 249 7]E(Clontech)E AF&3}9ich. Axg o
< ¥EE pDCM2-NCgl0043(1307V) e} WHatgivh. & AA oA AR-g Zetoluo] A A2 37] & 1o 7]As}
ATt

I‘Sl
o)
o
ol

¥ 1
84 ME (57 =8 ) MEns
NCg10043_1F TGAATTCGAGCTCGGTACCCGGTGGGCATCGTGCTGC MEWE 5
NCg10043_2R ATGCOGGTGCCGGTGACTCCGCCCCAACTCATG IS 6
NCg10043 3F CATGAGTTGGGGCGGAZTCACCGGCACCGGCAT MEWs 7
NCg10043 4R GTCGACTCTAGAGGATCCCOGGAAACCACGTGOGTTC IS 8

AN d 2: AZES Sz WolAE wdshe nARe] L-golal s Wzt
2-1. AZES SEd Wold) 2d 25 A%

&7 A 1ol A Ae WEE FedldteE e 25 E CI3P(US 9556463 B2)ol A3 33Tt
Fd HgE dFEA AEiE 99 109 AL Zetoln S o]&ste] e Azl dojd #FE A
43taL CI3P_NCgl0043_1307V2 grgatginh. & Aol ARE-3 sZefolm o] MAL ab7] & 20 7IA 83l

* 2
HA Aqd (50 >3 ) ANEHS
NCg10043_5F CGGGCTACAGCACGGTC g B 9
NCg10043_6R GCGAGTACTTGGCCACC AEHsE 10
2-2, AXES] il Wolx] @d #5:9 L-golAl Aibs v

I

7] o-1o0 A ALY #F W oEE wEFe] Behad BEe B7hE Ba L-vhold A RS

WA, F A 25 mlE ks 250 ml ZY-wkE Fekede 4 g FE AFskar, 30Tl M 2047 S, 200
rpne 2 G wiFstink. AR WA 24 ml& FHreke 250 ml U -vkE EeksAel 1 nle] F owge 5
3kl 30°CellAl 72413 <k, 200 rpmO & g vl ﬂ‘}:it‘r < T8 F HPLCE L-gho]rle] Aitss FH5A
ok AR 4 fFel WE wge Fo] gl Tx B vk SR 8] & 33 P

<ZulA (pH 7.0)>

WEEE 5g, 84 1.5 g, KIPO, 4 g, KHPO, 8g, MgSO, - 7H,0 0.5 g, Hlo]o#l
0.1 mg, Elo}al HCI 1 mg, ZH-FE-MN 2 ng, Uzl = 2 ng (755 1 2E 71%)
<Aatal A (pH 7.0)>

Y59 100 g, (NH).S0, 40 g, oiF @94 2.5 g, S5

)

%] 13 E(Corn Steep Solids) 5 g, &4 3 g,

_14_




[0156]

[0157]

[0158]

[0160]

SS90l 10-2314884

KHPO, 1 g, MgSO, - 7H,0 0.5 g, ®}o] ¥l 100 pg, Elodl GA4FE 1000 pg, ZH-HEERIAF 2000 pg, YIE N

= 3000 ug, CaCl; 30 g (ZFF< 189H 7]5).

A7) AEe s wEsgon | o B Avte] HgS ol ¥ 39 YA
* 3
+ F L-g}olAl H% (g/L) golil s TS
(%)

CJ3P 8.12 -

CJ3P_NCg10043_1307V 9.49 16.9
3 3% o], CJ3P_NCgl0043_1307V #F+= thzato] vl&] Z719 L-gho]Al Atz veluglct.
ojde] Ao gHE, B o] &3l 7o FHAE B E9o] 1 7eA APdoly d44 EAS W
AstA] dad g2 FAEA FHE AAE $ dusE AL olslE 4= S Aotk o9} #HEle], o]iolA
71 AAAES BE WA dAHQl Flolr g Aol opd Ho=z ooyt s}k, B Feo WY
T 7] AR dYrgs Seste 53 ATHAY 9n 2 HY g a1 57 HeERYH EEFHe B
E W4 = 93 7 2 S99 ¥ X385 = Aoz diAFofof st

& =

<110> CJ CheilJedang Corporation

<120> Novel cell division membrane protein variant and a method for
producing L-lysine using the same

<130> DPP20211200KR

<160> 10

<170> KoPatentIn 3.0

<210> 1

<211> 441

<212> PRT

<213> Artificial Sequence

<220><223> (I1307V)_cell division membrane protein

<400> 1

Met Asn Thr Leu Glu Arg Leu Lys Leu
1 5

Leu Ile Leu Ala Thr Leu Val Val Ser

20 25
Leu Ala Met Gly Asn Glu Leu Gly Thr
35 40
Gly Tyr Ile Gly Ile Phe Ile Val Ala
50 95

Ala Pro Phe Ala Asp Gln Ile Met Leu

Arg Arg Thr Glu Met Trp Leu
10 15

Ile Met Phe Ile Ser Leu Glu

30
His Ile Leu Met Leu Met Gly
45
His Leu Ala Met Ala Trp Val
60

Pro Val Val Ala Val Leu Asn

_15_



65

Ser

Met

Tyr

Leu

145

Leu

Leu

Val

Leu

Lys

Asp

Gly

305

70

75

Ile Gly Leu Val Met Ile Tyr Arg Leu Asp

Thr

Val

Ser

130

Val

Leu

Met

Val

Thr
290

Val

115

Tyr

Trp

Pro

Phe

195

Pro

Asn

Val

Leu

275

Thr

85

Asn Ser Gln
100

Val Leu Leu

Leu Leu Gly

Pro Gln Pro

Phe Ser Ile

165
Phe Ala Gln
180

Tyr Arg Phe

Ile Leu Val

Asp Phe Gly
230

Tyr Leu Ala
245

Val Ala Val

260

Glu Arg Val

Gly Tyr Gln

90

Leu Met Trp Thr Val
105
Leu Leu Arg Asp Tyr
120

Val Val Gly Ile Val

135

Gly Gly Val Glu Ala
155

Gln Pro Gly Glu Phe

170
Leu Leu Ala Thr Lys
185
Leu Gly Met Asp Phe
200

Val Trp Ala Leu Ala
215

Pro Ala Leu Leu Leu

235

Thr Gly Arg Gly Ser
250
Gly Ala Phe Ala Val
265
GIn Asn Phe Val Asp
280
Leu Ser Gln Ser Leu

295

Gly Val Thr Gly Thr Gly Ile Gly Gln Gly

310

315

Glu Ala Thr Gly

Val

Lys

Leu

140

Arg

Ser

Arg

Pro

220

Phe

Trp

Tyr

Pro

Phe

300

Tyr

Gly

Ser

125

Leu

Lys

Arg
205

Leu

Thr

Leu

Val

285

Pro

95

Val Thr
110

Leu Ser

Ala Leu

Trp Ile

Ile Leu

175
Leu Phe
190

Leu Arg

Ile Met

Thr Val

Leu Ile

255
Val Ser
270

Ala His

Met Ser

Asn Met

_16_

80

Tyr

Leu

Arg

Pro

Trp

160

Leu

Thr

Asp

Leu

240

Ser

Tyr

Trp

Ile

320
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Pro Val Val His

Gly Leu Ile Gly

340

Thr Arg Gly Met
355

Leu Val Ala Ser

370

Val Val Ala Gly
385

Pro Phe Met Ser

Met Ala Ile Ile
420

Ser Lys Gln Ala

435
<210> 2
<211> 1326
<212> DNA
<213>
<220><223>
<400> 2

Ser Asp Phe Ile Leu Ala Ala Ile Gly Glu Glu Leu

325

Leu Ala Ala Ile

Arg Thr Ala Thr
360
Gly Leu Ser Met

375

Ile Ser Ser Leu
390

Gln Gly Gly Ser

405

Leu Arg Ile Ser

Ser Glu Val Ala

440

Artificial Sequence

(1307V)_NCg10043

atgaacacgc ttgaacgatt aaagcttcgt

acactcgttg tgtcgatcat gttcatcagc

acccatattt tgatgctgat gggcggatat

atggcatggg tggcgeegtt tgctgatcaa

ggcattggtt tggtgatgat ttatcgcectt

agccaattga tgtggacggt tgttggegtce

cgtgattaca agtcgctttc gegttattcce

ctggegetge ctcectegtgtg gecgcageca

cttggacctt tctccatcca gccaggtgag

gctcagetge tagccaccaa gegtgetttg

330

335

Ile Val Leu Phe Gly Val Phe Val

345

350

Leu Ala Arg Asp Ser Tyr Gly Lys

365

Thr Ile Met Ile Gln Ile Phe Val

Met Pro Met Thr Gly Leu Thr Thr

395

400

Ser Leu Met Ala Asn Tyr Ile Leu

410

415

Asp Ser Ala Arg Arg Pro Val Met

425

cgcacggaaa
ctcgagctgg
atcggtatct
atcatgctgc
gatgaggcca

acgctgatgg

tacctcctcg
ggeggegtgg
ttctccaaga

tttactgttg

tggctgtgtt

gtgtggtggg

aagcccgcat

430

tgtggctgcet gatacttgec
ccatgggcaa tgagttgggt
tcatcgtcgce gcacctagcec
ctgtggtgge ggtgctcaat

cgggctacag cacggtcaat

ttttgctget getgttettt

cgggctaccg tttectegge

_17_

gttgctgttg

catcgtgctg

ctggatttgg

60

120

180

240

300

360

420

480

540

600
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atggatttcc ctcgtttgcg
ttgatcatgg ctggcgccaa

gccatggtgt acctggctac

getgtceggeg cgttegeggt
ttcgtggatc ctgtggecca
ggcatgagtt ggggceggagt
cctgtegtge actcggactt
ctggcggceca tcatcgtget
ctggctcgtg acagctacgg

cagattttcg tcgtcgtggce

ccgtttatgt cccagggtgg
ttgcgtattt ctgacagtgc
gecgtga

<210> 3

<211> 441

<212> PRT

tgacctcgceg
cgacttcggt

cggeegtggt

gtaccaagtt
ctatgacacc
caccggcacc
cattctcgca
gtttggtgtg
aaagctcgtg

aggtatttct

ttcatccctg

ccgecgacct

<213> Artificial Sequence

ccgattcttg
cctgcactgce

tcctggetgt

tcaagcaaga
accggttacc
ggcattggtc
gccattggtg
tttgtcaccc
gcatctggtc

tcactgatgc

atggctaact

gtcatgtcca

tggtgtgggc
tgcttttcac

tgattggtgc

ttcaggaacg
agctgtccca
agggttaccc
aggagettgg
geggtatgeg
tgtcgatgac

ccatgacagg

acattctgat

agcaagcatc

<220><223> (WT)_cell division membrane protein

<400> 3

gttggctatt
taccgttttg

tgtgttggtg

cgtgcaaaac
gtecttgttt
caacatgatc
tctgattggce
caccgctacc
catcatgatc

tttgaccact

ggccatcatc

ggaggtggct

Met Asn Thr Leu Glu Arg Leu Lys Leu Arg Arg Thr Glu Met Trp Leu

1 5

10

15

Leu Ile Leu Ala Thr Leu Val Val Ser Ile Met Phe Ile Ser Leu Glu

20

25

30

Leu Ala Met Gly Asn Glu Leu Gly Thr His Ile Leu Met Leu Met Gly

35

40

45

Gly Tyr Ile Gly Ile Phe Ile Val Ala His Leu Ala Met Ala Trp Val

50

55

60

Ala Pro Phe Ala Asp Gln Ile Met Leu Pro Val Val Ala Val Leu Asn

65

70

75

80

Gly Ile Gly Leu Val Met Ile Tyr Arg Leu Asp Glu Ala Thr Gly Tyr

85

90

_18_
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Ser Thr

Met Val

Tyr Ser

130

Leu Val

145

Leu Gly

Leu Leu

Val Ala

Leu Ala

Ala Met

Lys Ile

Asp Thr

305

Pro Val

Gly Leu

Val Asn

100
Ala Val
115

Tyr Leu

Trp Pro

Pro Phe

Phe Phe

180
Gly Tyr
195

Pro Ile

Asn Asp

Val Tyr

Leu Val

260
Gln Glu
275

Thr Gly

[le Thr

Val His

Ile Gly

340

Ser Gln

Leu Leu

Leu Met Trp Thr
105
Leu Leu Arg Asp

120

Leu Gly Val Val Gly Ile

Gln Pro
150

Ser Ile

165

Arg Phe

Leu Val

Phe Gly

230

Leu Ala

245

Arg Val

Tyr Gln

Gly Thr

310
Ser Asp
325

Leu Ala

135

Gly Gly Val Glu

Gln Pro Gly Glu

170
Leu Leu Ala Thr
185
Leu Gly Met Asp
200
Val Trp Ala Leu
215

Pro Ala Leu Leu

Thr Gly Arg Gly

Gly Ala Phe Ala
265
GIn Asn Phe Val
280
Leu Ser Gln Ser
295

Gly Ile Gly Gln

Phe Ile Leu Ala
330
Ala Ile Ile Val

345

Val

Tyr

Val

155

Phe

Lys

Phe

Leu

235

Ser

Val

Asp

Leu

315

Ala

Leu

Val

Lys

Leu

140

Arg

Ser

Arg

Pro

220

Phe

Trp

Tyr

Pro

Phe

300

Tyr

Ile

Phe

Gly

Ser

125

Leu

Lys

Arg
205

Leu

Thr

Leu

Val

285

Pro

Gly

Gly

Val
110

Leu

Trp

Leu
190

Leu

Thr

Leu

Val

270

Met

Asn

Glu

Thr

Ser

Leu

Leu

175

Phe

Arg

Met

Val

255

Ser

His

Ser

Met

Glu

335

Leu

Arg

Pro

Trp

160

Leu

Thr

Asp

Leu

240

Ser

Tyr

Trp

320

Leu

Val Phe Val

350

_19_
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Thr Arg Gly Met Arg Thr Ala Thr Leu Ala Arg Asp Ser Tyr Gly Lys

355 360
Leu Val Ala Ser Gly Leu Ser Met Thr

370 375

Val Val Ala Gly Ile Ser Ser Leu Met
385 390
Pro Phe Met Ser Gln Gly Gly Ser Ser
405
Met Ala Ile Ile Leu Arg Ile Ser Asp
420 425

Ser Lys Gln Ala Ser Glu Val Ala Ala

435 440
<210> 4
<211> 1326
<212> DNA

<213> Artificial Sequence

<220><223> (WT)_NCg10043

<400> 4

365

Ile Met Ile Gln Ile Phe Val

380

Pro Met Thr Gly Leu Thr Thr

395

400

Leu Met Ala Asn Tyr Ile Leu

410

415

Ser Ala Arg Arg Pro Val Met

430

atgaacacgc ttgaacgatt aaagcttcgt cgcacggaaa tgtggetgcet

acactcgttg tgtcgatcat gttcatcagc ctcgagetgg ccatgggcaa

acccatattt tgatgctgat gggcggatat atcggtatct tcatcgtcgce

atggcatggg tggcgeegtt tgctgatcaa atcatgetge ctgtggtgge

ggcattggtt tggtgatgat ttatcgcctt gatgaggcca cgggctacag

agccaattga tgtggacggt tgttggegtc acgetgatgg tggetgtgtt

cgtgattaca agtcgctttc gegttattce tacctccteg gtgtggtggg

ctggegetge ctcetegtgtg gecgcageca ggeggegtgg aageccgceat

cttggacctt tctccatcca geccaggtgag ttctccaaga ttttgetget

gctcagetge tagccaccaa gegtgetttg tttactgttg cgggetaccg

atggatttcc ctcgtttgecg tgacctcgeg ccgattcettg tggtgtgggce

ttgatcatgg ctggcgccaa cgacttcggt cctgcactge tgcttttcac

gccatggtgt acctggctac cggecgtggt tcctggetgt tgattggtge

_20_

gatacttgcc
tgagttgggt
gcacctagcc
ggtgctcaat
cacggtcaat

gttgctgttg

catcgtgctg
ctggatttgg
getgttettt
tttcctegge
gttggctatt
taccgttttg

tgtgttggtg

60
120
180
240
300

360

420
480
540
600
660
720

780

SS90l 10-2314884



gctgtceggeg cgttegeggt gtaccaagtt tcaagcaaga
ttcgtggatc ctgtggecca ctatgacacc accggttacc
ggcatgagtt ggggcggaat caccggcacc ggcattggtce
cctgtegtge actcggactt cattctcgceca gecattggtg
ctggecggceca tcatcgtget gtttggtgtg tttgtcacce
ctggctcgtg acagctacgg aaagctcgtg gecatctggtce

cagattttcg tcgtcgtgge aggtatttct tcactgatge

ccgtttatgt cccagggtgg ttcatccctg atggctaact

ttgcgtattt ctgacagtgc ccgceccgacct gtcatgtcca

gcgtga

<210> 5
<211> 37
<212> DNA

<213> Artificial Sequence
<220><223> NCg10043_1F
<400> 5

tgaattcgag ctcggtaccc ggtgggcatc gtgetge

<210> 6
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223>

NCg10043_2R
<400> 6

atgccggtge cggtgactcc gecccaactce atg

<210> 7
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> NCg10043_3F

<400> 7

catgagttgg ggcggagtca ccggcaccgg cat
<210> 8

<211> 37

ttcaggaacg
agctgtccca
agggttaccc
aggagettgg
gcggtatgeg
tgtcgatgac

ccatgacagg

acattctgat

agcaagcatc

_21_

cgtgcaaaac
gtecttgttt
caacatgatc
tctgattggce
caccgctacc
catcatgatc

tttgaccact

ggccatcatc

ggaggtggct
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840
900
960
1020
1080
1140

1200

1260
1320

1326

37

33

33



<212> DNA

<213> Artificial Sequence
<220><223> NCg10043_4R
<400> 8

gtcgactcta gaggatcccc ggaaaccacg tgcegttce

<210> 9
<211

> 17
<212> DNA

<213> Artificial Sequence
<220><223> NCg10043_5F
<400> 9

cgggctacag cacggtce

<210> 10
<211> 17
<212> DNA

<213> Artificial Sequence
<220><223> NCg10043_6R
<400> 10

gcgagtactt ggccacc

_22_

37

17
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