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MEWE 39 133HA Aol dedhs obvliealql dEpde] wdom Ak, AdE 12 7AE opvat
Mz olpozl I Edl AetA]l el

AT 2

A1ge] oA TPsHe FelrTe o=,

7% 3
A1gel RolAl H= A7) WejAlE IPshs EewFdeEEE AEdes, AUdHER Sl A
7
ATE 4
A3gtel YoM, A7l FFE ALWs 39 ZAHE wE olE IYstE FYRZULH=E ¥Fete

dutele) & 2ejo Y29k vaste] P Adkso] ZA1E, @,

AT% 5

A4l oA, 7] XWPE GIPE Agkd 4= gl A, #F.

2373 6

A1Ee] Wold wE A7) WolAlE :Yste ZwEdedHss xdtets vt e 2EHo U~ #F
g WAl ke 9l EFshE, XWP A B

AT 7
(a) Xﬂ66b] wHo R XWPE AAtste 9l 2 (b) A7 (a) @AlA AdE XMPE GMPE A3l dAE X
sk, GMP A4 W .
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Sol s4H . oF Hof, NP EE GP ATl ol HaE TP FAAY WAL FAA
U oEE A BBad FAAE AASE A 2o BH B4 S8 FT Pye] F ol guw JTHEP

3722430 A1, US 2020-0347346 Al).

T, XMP B GMPE] Gre FTtell whel @bl XMP % GMPS] Aits SFE 919k A9t ofde] Fask Aol
o

g J§

S dstel= FA|

of ofmluak Aol 1338H $1xo] Ageh obmliAkel ke (alanine)
2, ¥ BAl WolAE AFe

RN
}o(r
~
t
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2
)
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i)
>
2
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fu
o
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°
f_
)
fm
©,
>

299 T tE s BHe B

2 5 & ofAl Ei= Q7] WolAlE ;s EEnwIULHE=EE
S, XWP EE QP At 7H, =2E
sl

H
Ul 88 2~Elo|Y2(Corynebacterium stationis) 55 A&

A TE ) WA 2R EArEAeusS 2R, WP £E
5 ¥ E3

ek, XMP =& GMP A

o2 Ao Ausy thedt vk, @, B FlA AAE 7o Ay 3 AAPHE 2e] e 4
B2 A FeelE A8+ Avh. F, ¥ 2AM ANE BFE ahEY wE 2] ¥ A Wl
Sav, Ed, o7 %R AN Aol st ¥ A WA ATEGD B 5 g, 8, ¥ A4
AA AA Bl =R 9 SSEAe] FRHI 7 cdgo] HAH] Ak, AgH =R @ SsEA AA
e T AMZA B gAAe] R Asel B o] Sahis J1& Pope FF % ¥ Wyl ge] 1
o} @Al Ay,

2 Z99 st FHl= AEHT 39 oluiAl AEe] 133/A Aol g3k ol Akl el (alanine)
o] H(valine) o2 X3¥, AEHE 12 7|AE ofu it IR o] Fojxl, FEN AEA WolAE AT
t}.

2 Z99o WolAlE AEHE 12 V|AE oAt AES THAY, EetAY, Y] olvxat AER dgA
o2 o]Fojd (essentially consisting of) §° AT},

T3, 2 E99 WolAle A AEHE 12 Z1AE ofbnweAl AheA I E 39 ofn|wil AEE TES
= 1339 #1A0l Aeehe ofviqh wdelal, AV AdWs 1= Z)AE ofvik A Aol= 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.7% HE+= 99.9% o] AEA T FLAES A= ofn
WA IS e 4 gl m=3, ole A R TUAS VMM 2 EY ®olAld deste A
el = ofv|eAt A goelatd, dF Ade] 24, Wy, X3, BEA A3 e FrbE ol NEs e
WHolA &= 2 Zdo] W] Ul g A3},

A5 o], 47] oAt AE N-2d, C-Ed 2E|i/Ee Ui & 9] HolAe Vles WA &=
M F7F e 2d, AdAor BT F e EdWo], A &AWl (silent mutation) EE HIEF
A gh-e 7M1= 7 §-ol ).

A7) "WEH A (conservative substitution)" 3 o}u|=ibS FAFSE FFA W/ gehd AEHS 7
T U2 ofuito 2 XEA7|E A ouet). ojefgh ofuiAt X3 dwrHor r|e] 54, A3}, &3
%, 24, A54 2/mE FvlA (amphipathic nature)ol A 9] frAMd ol AS] BAE 5 Yok, TAAH o
2, BEA X oA ke EYFPEHE 4o A JFES WAA @AY e TS VAA FE F
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B ZoA &of, "HolA (variant)"& s} o] o] olw| ko] BEH X3 (conservative substitution) 2/
T+= W3 (modification) T o] A7) Wolxe] ®Wo] A ofn|i-at XA} %013}% 71% (functions) T EA

(properties)o] A== ZEPEI=E A At olejg HolAlv= dubd oz A7) ZEPEI =9 ofn it A
d F 3t o] ohmnAbs wyEla, AV BIE EHEJEE9 5A4AES 47}0}04 A (identify)®
Atk =, WHolA 9] TYL ¥o]l A ZPY = Hste] F7tEAY, ¥akA FAY, e faE U &
g, dF dolAle N-2d 2y MY e 9ol Z=dQl(transmembrane domain) @t 72 i} o]te] FLio] A
A ¥olAE 238 = ). & WolAE A W (nature protein)9 N- F/EE (-EHOZRE AN
Lol AA" WoAE XTI 4 drh. Ar] &o "WolA|'v: Wy, Wy, Weo|yd ZFE=, wWold
chald | o] A QE EFOZE modification, modified polypeptide, modified protein,

mutant, mutein, divergent 5)7 £450] A8 5 9ov], Wolg oz AgHE Folehd olo] A
etk B B9 BAY A7) dolAli AGWE 39 opvwal Adel 133WA 6] A opvlitel
Srebile] Welom A, ALNE 12 AE ohrllt 4GS T ZeREEd & A,

TS, HolA FEj =] BT 23 Fxo HAagke JEE Zte ofn|wAtEe] AA e FUME 2EE
F oAtk dE EW BoAY N-dddE  WY-FAlddl(co- translationally) e HY-Fd (post-
translationally) @& o] o]% (translocation)o] #oldl= Al2E(EE ) AYo] 7dz7ﬂ°]_‘5. 2 5
wgk A7) WolAle g9l, AA, v FAAE 7 JEF & AE e ZA AFAIE & & vt
B Z90A o], '"A%A (homology)' Tx '5UAA (identity)'e F /MY FolA oln ik AHE TE ¢G7]
AE A3 fA AEE uehy WEER2 ZA1E § Ak, 8o e 2 UL T F3udHe=
olgd 4 Ut}
HEH (conserved) ZYFTEULHE e ZZFEHEY AE A4 v U4 27 g g5l o4
AAREH ) AEE e T2 o5 gYd fEFE A AT 34 o8d 4 v, AFdHe=m | AeHS
Z¥ A (homologous) & & YH(identical) AEL AWty oz Mg AA e AP F 25 =2 944
3 ZZA(stringent conditions)olA dtolB =g 4= du}. slo]|H =3t ZY|FEY Qo Al 3= =&
o
=

rlr

e FHAAS 19T A= Fachs Sl LE =gkl stolH s}

dole] F ZYFEUHE B FYPHE Aol e, A e TYAES 2
Pearson et al (1988) [Proc. Natl. Acad. Sci. USA 85]: 24440 e} 22 UZE duHE o] &3]
"FASTA" 2% e FA 9 FAFH dugEFs olgste] Z2A4E 4 Avk. ®E, EMBOSS #7IA ] YERE

X 2 3 (EMBOSS: The European Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet.
16: 276-277)(HA 5.0.0 =& o|F WH)oA FaAHE vt 22, YET-X (Needleman-Wunsch) &arg]s
(Needleman and Wunsch, 1970, J. Mol. Biol. 48: 443-453)c] A}REo] ZAAE & ArH(GG TE1¥ 77
(Devereux, J., et al, Nucleic Acids Research 12: 387 (1984)), BLASTP, BLASTIN, 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, 2 [CARILLO ETA/.](1988) SIAM J Applied Math 48: 1073S 2%3t}). o
50, 7d et Ju doleuolx AlE ] BLAST, B+ ClustalWE o] &3sto] AsA, A e &
S 2AT F U

A
]
]
I

oX, mlru

ZYFEHLHE £ %ﬂ@‘ﬂ‘:ﬁ AEA, A EE 5YXHE, dF 59, Smith and Waterman, Adv.

Appl. Math (1981) 2:482 o] FX& tj2, o& £, Needleman et al. (1970), J Mol Biol. 48:4433} 72
GAP 737H 4§1€“° 019”0}04 Sh:! Xéi% Hlwstogx Axdd 4 vk, QokstH, GAP Z2ILE F A
4 T 9 F2 AdAY 7EY HA F=2, fA wdE VE(S, FEHHE Ee ol ksh e FE UsE
oz Hog = Qo). GAP Z2IaHS Hfﬂ OEE s Ee (1) ol vl wjEgA(sddEs 93 1

ga H-54A4S 98 09 #S sH3) © Schwartz and Dayhoff, eds., Atlas Of Protein Sequence And
Structure, National Biomedical Research Foundation, pp. 353-358 (1979)° 2J& 7/WAl® W=, Gribskov et
al(1986) Nucl. Acids Res. 14: 67459] 7% H|n wlE¥ > (= EDNAFULL (NCBI NUC4.4°] EMBOSS W#l) X
3 wjE=”R); (2) 24 S S 3.09 #HdE 2 7} QYA 2 71EE fg 5719 0.10 #AdE (= 3 AW
sdE 10, A 4 sidE 0.5); 2 (3) ¥ S A% F HEEE 23 F U

w299 d dm, & 99 ¥olAle dEAd AEA 24s b o B3, £ S99 HolAs v EdAd
AEHA 2 S 2t o8 E ZEE = vl XMP E= GIP Aibso]l SUEES s 2
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= £o], "vEd AEA| (Phytoene synthase)"s JF}RE|xo]=9] Ao Hojsts ZHPE|=o|t},
TA A 2 299 gEd JeAE AEd A/ 54, CrtB2 T PSYR E8&3te] Abgd § gk 2
YoM 7] FEd AEA = %X]/] Aol el H|e] =21 NCBI GenBankoﬂ/ﬂ I MES S F U FAHe
= =
B

et R AuAl 242 2t FARPEY 5 ok, oo AgHA ekr),

oA, 8o "&38t=(corresponding to)", EE|HE| =M AAEE A9 ofuat Fro|AY, &
I wE 279 v’\}OV LP TdAL e opvmAt V1E A =
e 54 oprits AAskE Ad 3 3

S @Yt Ao wd ol = 3R (reference) WA o] FAFSEAL EH%Q

g o], ole] ohvlwat AGE AAWE 33 A (align)shar, ol & EoiE 47 ofvlwit Ae] 7} of]
A A7) AGNE 39 obrlwdl /1% FSSHE obEwdl A9 A AXE FEsel WY B
Aok, AR ol & Tl AAE At B A AW gaATe, A AdaC =K

ol

=k
=
ate] ofm=ibel 9], = A%, A T A T HMFe] sk AAE I F 9l

ole1dt o= & E9°] Needleman-Wunsch €312]% (Needleman % Wunsch, 1970, J. Mol. Biol. 48: 443-

453), EMBOSS #71%]19] Needle Z=Z1# (EMBOSS: The European Molecular Biology Open Software Suite,
Rice et al., 2000), Trends Genet. 16: 276-277) &5 ©]&% 4 o}, oo A= X a1 FAA &
20 9 AY Zza" 4 AMd(pairwise sequence) HlX Lue|E 58S A AL 5 Q).

B El TR shiel e & EU WolAE wusks FAnIUeEsE AFee Aol
o

141 %01 "—’*—EH? i'ﬂoE]‘:"‘C FEULE= &9 A (monomer )7} &A%l ola] AA AP%“‘?}OE
gAs Zo] o]4e] DNA ¥ RNA 7teto = A, Htl FAFozE= A

=3 Sl %574 (degeneracy) & £ E9] HolAE w7 A} 3= A
=5 1343}04 2 Ed9 W ]Z]«] ofH) 4t NS WEA7]1A] e W9 Ul

5 Aoz, 2 9] ZHFIUHEE A9HE 29 AdF 454
FAAo] 70% o]AF, 75% oA, 80% o], 85% o]AF, 90% o)A, 95% o]+
100% w9l A7 ES 7HAY 2t AY, e AEHE 29 MET A e 5940 70% ©1F, 75%
o] Ak, 80% ©]AF, 85% ©]AF, 90% O]/\]' 95% ©]7F, 96% ©]A, 97% ©]F, 98% o], = 100% wwFel FrjMLE=
A ket oluf, AV AEAE EE TUHES ZE

o|FoAX| ALY AFH o o]Fojd F= o}, o]of A (3 A48 Zhe
H%ﬂﬁ,ﬁ%%iIA1%%%7“M]%%4%¢hmi&€i%g&fi%% HAS At ZE T s
d g

Egh, B 49 YW Eﬂf?_ﬂ‘:lﬁ A9 FRAA MEERE AxE F vy ZEH, oF E¥H, B 49
ZEFEULSHE AEe AA e dio] tis Ju AE 94 =7 st stol=gl =318 £ ' A Eol
g Aglo] T3E £ Urk. A "AAE xA(stringent condition)"olF ZEFEYLEE 7te] Eo|
A3 JhEsiA sl 2UE «]U]?—E}ﬂr. olgje A& E3H(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 Fx)o] FAA SR 7[Al=o] qUrt. & £o], 454 T TYHol 52 R
=718, 70% ©], 75% o], 80% o], 85% o]k, 90% o]k, 95% o], 96% o], 97% ©]’F, 98% o], =
Eoog% oY 44 EE FUHS e EYRIALES/Y stelndtalsin, ang 4EY £t 594
o we FenZdeE:= m solnelegtald 9t &7, ®E= B9 Au sholnel=sh(southern
hybridization)9] A% %7 60T, 1XSSC, 0.1% SDS, TAHCZ 60T, 0.1XSSC, 0.1% SDS, T} %o
E6MLOJX$QOJ%w9ﬂ%%4%%§%E§%%E%Hg@,?ﬂ@gizﬂuV1ﬁ1w@a%zﬁ%
A = At

I

s NF EASY dAEA wet 47 ko] vz (mismatch) 7F THs AT =, o Re] diite] AE A
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n A& )ol] HlEte] XMP = GMP AAbso] . ©l

, }b 7] XMP = GNP Aibse] S7F 75 ¥usts o 77, JEA 4l
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7] Abse] F7hE AZEFE HFE ol W Eys Ev HWE mAES] XMP Ex GIP Aibsel )
% o1, FAHORE o 1% o, oF 2.5% o4, oF 5% o4, °F 6% oI, °F 7% oI, °F 8% ©%
o] AF, °F 10% o], ¢k 10.5% oA, ¢F 11% oA, ¢k 11.5%0]4F, <F 12% o]k, °F 12.5% o], °F 13%

. 9 13.5% o, °F 14% o] wi oF 14.5% o4 (*o?'&%k% 59 A glon, A, ok 200%
ol3}, °F 150% ©olal, °F 100% ola}, <F 50% ola}, <F 45% o]al, °F 40% o]3}, °F 35% ©]3}, °F 30% ©]3f, °F
25% ©]3f, °F 20% o]s} Tz oF 15% olsk A 4 US) F7hH &4%1 T o, Wol H Ry HE HHy
AEo] Aibsol vlal +3ke] S7HES Zke g, ool AldEA %‘tﬁ} o2 oA, 7] Aabsel F7hE Al
23 JFE Wol A BT e vy mAEd] Hlste], XMP Ev GMP AAbsel oF 1.1 o], <F 1.12w]
o], oF 1.13w] o] Ti= oF 1.14u] o] (A3hghe 5WE Alghe qlow, oA, oF 108] ©]3F, oF 5ul o]
aF, oF 3u] o]g}, & oF 2vf olatd T Aw) FT/HE A F dont, ofol A=A %‘%E} A7) Bo] ok
(about)” & +0.5, +0.4, +0.3, £0.2, £0.1 & &% ¥da= HY=, & olgk &o] He Yo 539
oA FrAREE M9 FAE BT Egeb, oldl AlEA ekt

L h

o 1 o o
2
o o

~
Y

[e]

m9\°~

B ZdoA o], "HHY mAE"S nAE (dHo2 AT £ e EdAWHolE LdEtE FFE A Ys)
= o] olym, ofAY #F Ee HAY IF AACIAY, AdA EE A4 add o3 14 Helm
o] Wsle7] A AFE ouied F 9t dE 5o, A7) vHE nAES 2 FAAd ZAlE I Ed AEA
HolA7E YA FAY EYH7] He #F5 ouE = k. Adr] "Hwy s "y A JF5, "H
oA AR, "Ho] " "By A", "Hi¥e] wAE" T "IE vAE"Y 289 4 9l

B 29 ¥ 02 A 42, B 49 nAEL zEvvtd g ~H oYX (Corynebacterium stationis),
guatel el IAFYZE|2=(Corynebacterium  crudilactis), g2  dHA= E](Corynebacterzum
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deserti), Z@Ulvtele]s ol Al (Corynebacterium efficiens), ZUUFel&]e Z-FU)(Corynebacterium
callunae), Fetelgls  FFEHE (Corynebacterium  glutamicum), Pt e A=
(Corynebacterium singulare), Z#UUte|2]s SZEd &2 (Corynebacterium halotolerans), | dlEre]e]e
~E o5 (Corynebacterium striatum), ZZUUFE| 2% FEUYoAIVI2(Corynebacterium ammoniagenes), <&
Hutel2le ZFEl& e (Corynebacterium pollutisoli), ZHtele]s o|v|erx(Corynebacterium imitans),
Ftel g BlaFu e 2 (Corynebacterium  testudinoris) X IYUMEYE ZEbMaAx

(Corynebacterium flavescens)d 4+ AT},

2 ZdoA §of, ZEPH = "o WAlA &) Hste] EAo] TAEIY EE EAo] gl AS B
T Xgsle Jidely. A ksl EEAd S} (inactivation), Z3(deficiency), dF&FZ (down-regulation),
7H2~(decrease), A&F(reduce), #F4](attenuation) 52| &oje} &89 4 v},

7] kst A7) ZYPHEE Y5k WU =Y Wl sog EYFEHE A /o] 2 m A
o] 7HAAL = EHHES 4ol HlE| A e A" A4S, ol ZYste ZEwEUHES] fHA
of I A e HEPH =R WY (translation) A o2 AE elA AAZ] ZHFAHE S48 A=
Q/EE FE(EER) 7 AAY gFo vEte] ¥ A9, Y] FYFEULE =Y Hdo] HE o]FojxA] &
< AS, /e ZYwEULEHES Hdo] Hust: EPHES dAdo] fle A A 2 & Q.
A7 "AA g e AAA e d9F QRlel o fdA wol2 FAo] Wislee 49, ¥ WI A B
T, oFE Te ¥y wAEe] 2y A1 Y 54 ZHFEHE=EY 45 ougitt. ol "Wy A
44" =8&Eo] AEE F AT, EYFEESY dgdo] iAE &4l vt "B, A9, A, Fx
a, A3, Zaevhe AL, 4 ¥Wst d BT Ee HHy vAdEe] B A A W 54 ZEE =
el H)gte] wolxl A& ofwmgith

ole g EZelfEl=o] &g ofst=, Gl g flele] Wl odte] FyHE G Qo o2 AR
2L obyw, el Fofell # izl vt e HRow gdAgdd 4 dvk(eldd, 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 ).

FARoR, ¥ &9 FePESe oot

AE=F wYshe fa4 QA e Qre AE;

3) FAMEI=O] BYo] AA E FRHER Py FePUSE TS obvlmat Ad] WP (A, ofr)
A A9 e 1 o]l ofulieabe] A /A BRI

D BRSO BYo] AA EE A ER ] FeRUSE I 404 Ade] AY (B Bol, B
JAE =] Byl AA R RS WYy FARUsE aYRES 4] FRUS KA 9097
A el 1 olge] Saredsle] AbAl /A1 8/ FA);

7) @lH <5 (ribosome) o] F-Zo] E7153 23 FRES HA AT
-g7}2 % (Shine-Dalgarno) A< Ugtel] Apel-Erl2w MLz}

8) ZHYFE =S FYd= FH1A AL ORF(open reading frame)2] 3' Wto] dHig] Wefo g2 HAlEH = T2 H

E]9] H-7}(Reverse transcription engineering, RTE); T

9) 71 D WA 8) T AdEE 2 o] =g & ey, ofol, 5¥s AgE= A2 oYy

20,

A7) D BREES mgeks 7] HA4 AR mE Ade] AEe, GAA Ul WAE 24 Zedess 2
getis Felradens Ade A, 9 w2ALEss A48 FURIAeH=Re WA EE oA §2
Az wAY 5 ek
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[0134]

[0135]

[0137]

[0139]

[0140]

[0141]
[0142]
[0143]
[0145]

[0147]

[0148]

[0151]
[0153]

[0154]

[0155]

[0156]
[0157]

[0158]

[0159]

SEE3 10-2257841
= 1& pDOM2 Zgkan =9 rAlolT),

Wy A7 Hek A g

olgt B & Ao o B} FAsiA Aiste. ey ] AAlde B 98 dAs] fg v
St AAjekdlel] B3t Aoy wEtr, B E9 HZHAE ol #AHdE= AR mIAE gvrh. 3,
Ao A E A e V& AELS B 99 Ve BoF i fAF 7E BokillA SHE B4 V)
Eatol Fi3| o]sfsta golsiAl AT = Q).

AAd 1. EFgAu=9o A2}

IYdletel g FAA U §A1xe] A4 2 wAE Y3 ZEFAU=(DA2, = 1, 9T 1D)E YA
3, ol Y Aa(F)Y HdA A (Gene-synthesis) AJH|AE o] &&}o] %—E‘riulzv% g, dubd o g
a7 sacB A28 ##E = [Gene, 145 (1994) 69-73]% FHuz 3dto] FEJo]| &&sl7] Ro]F AFasr
(restriction enzyme)& X &3Es ZAv|=E AAST. ol#A A pdOM2 E&AvEs vy 22

1= [ -
EAS Zed.

1) oidollAwt 283t HAl 7]H(replication origin)& 7FAAL Qo] g WdAe A7 HAl(self-
Z

T+
replication)”7} 7hsshvt ZEvldE 2ol A = A7F HA47F B71se 548 2tet).
2) A4 wlAR Fhdutel il W FHAE ZEe

3) 22} kA AE (positive-selection) PFAE #|¥F =384 (Levan sucrose) A& (sacB)S zt=t},

4) HE AR FFo= pDM2 AV =2 RE FE3 o AR AT X e

AAd 2, nAEY JEA AMelA] WHolA WIS 93 Wl A=

Bl AERA ofr it ME(MERE 3)9] 1334 914 defde] Wi (valine) o2 X3 WO A (A133V; A
diHs D7F XM ALt W= S gRlstaxt ole] wHE o5 AE f% ¥WHE e 2ol
A28t ei et

oY Zzdlutelg]e o] ATCC68722] gDNA(genomic DNA)S FH oz HIdHs 5 2 69 I =z}
ol Ay NEHE 7 4 89 A Ee] Ztolw A o] &3t 717} P(RS eI iTE. d7IdA Fojd F
ZRES THOE AEHT 5 2 AERE 89 Ao ZtolH A& o]&3to] thA] W HF (over lapping)

FESHTE. PRE 94TolA 583F WA F, 94ToA 302, 55TAIA] 30%, 72CelA 1

= . 72ColA 583 FaAsth. pDOM2 WMEIE smalS HE]aka Ao A 58 PR 4
A4 2959, F41 229 In-Fusion® HD 24 7]E(Clontech) & A}{3Qct. Aapg d&

Zhm =S pDONZ-crtB2(A133V) e} B atgltt.

AAd 3: WE AEA HolAS wds= WA P A Wt

3-1. M E AA] #HolA] 2F FF AF

w2

| AAd 2004 AZE WS mudbg elS AH oMU A CJX1664 o5 (KCCM12285P, KR 10-1950141 Bl1)
FAHE gl

e Azl Aol Tl MdwE 99 10= olgsted WelAlZt e wE AdEsdy. AEE o
& (CJX1664_crtB2_A133VE B atolct.

32 SEA A Wolx] Hd 2T XP A5 W

47 AN 314 AR 2 FF R RT 2R Fehed Bacst e B8 NP s B4

.

WA, A 2nlE ek AE 18m APl 2 wFE HFSAL, 30TAM 2443 FF, A7 wjgste]
T MFAez ARGt ab719] AabiA] 32 ml (EEiA] 24 ml + BE A wfA] 8 ml)& EFHeEaL gl 250
ml FZY-vkE FEkAaAe] 0.7 mle] $ W gAS HFskaL 30TlA 75AREER} 170 rpme2 ' Wi et
WF 5 F HPLCE XWPe] Aites SAskglth. At 74 g5 tigh sgd T2 XWP s % v S7HE
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[0161]

[0162]

[0164]

[0165]

[0167]
[0168]

[0169]

[0170]

[0172]

[0173]

[0175]

[0178]

SES06 10-2257841

< 37 % 13 Z,
<ZuA (pH 7.5)>

EEY 1%, FE 1%, SF 1%, E&RI7]2 1%,

2E 71%)

XMP Ep2F A (EuEjA)>

X 40 g/L, FAviadie 10 g/L, Ak

ASIVEF 0.25%, ofuly 100mg/1, T-obd 100mg/1 (ZFF 1

100 mg/L, FAHd 20 mg/L, SAHg3E 10 mg/L, ket 10

mg/L, A2 0.8 mg/L, 3]2~EHY 20 mg/L, Al2=¥ 15 mg/L, #WEF-<2hd 15 mg/L, ¥ L€ 100 ug/L, Elo}+l

5 mg/L, otdld 50 mg/L, F-vbd 25 mg/L, Yo}Al 15 mg/L, pH 7.0
<XMP ZT AT AAIA] (AR A5 WlA])>

QA A 1ZF 18 g/L, AAF A2ZF 42 g/L, ok 7 g/L, AR E 5 g/L

A7) AL 3 wEsgon | O B4 Avte] HgS ol E 1o JERAT.
F 1
XMP A§4Hs W]
a4 F XWP 5% (g/L) |XMP 5% =718 (%)
CJX1664 4,72 -
CJX1664_crtB2_A133V 5.40 14.4
¥ 13} zFo], CJX1664_crtB2_A133V o5+ thxrol Hlal 14.4% =719 XMP A< Yelhdoh

A7) CIX1664_crtB2_A133VS (NO2-2071%2 WHatglon, Suis|~Exck a1o] $ehr|#el d=n| A8 R = AE ol

20203 124¥ 2¥Uxl= 7]Ersle] SREFH S KOCM12877PE F-of Wbt}

olgel MYoERE, B Helol &3t slERokd FUAt B el 1 /%A Abgelt 5
A gud ve TAH Fez A8 & drke AL olAE # 9E Aol olst wus
NP AAAES BE WA A Rolv FPA Aol okl AoE olafshopn W},
£ ) AR AREris Fest 53 AT ou 2 ws 2w 1 5 Adoriy
£ w7y e Wy guvk B 90 9slel £3HE Ao sasHolor v

L B AR RENE ()

FEMA S ¢ KCOM12877P
e} 1 20201202
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k1
g

1
g
~

EcoRI Sacl Kpnl Smal BamHI Xbal Sall Hindlll

-

Cs

UC ori

sacp

s

<110> CJ CheilJedang Corporation

<120> Novel phytoene synthase variant and a method for producing XMP or
GMP using the same

<130> KPA201559-KR

<160> 11

<170> KoPatentIn 3.0

<210> 1
<211> 283
<212> PRT

<213> Artificial Sequence

<220><223> CRTB2_A133V

_16_



<400> 1

Met Asn Ser Pro Thr Arg Arg Ala Leu Ile Glu Thr

1

Ala

Ser

His

Met

His

Val

145

Pro

225

Arg Arg

Leu Ala

35

Leu Tyr
50

Leu Glu

Gln Val

His Ala

Leu Arg
115
His Asp

130

Ala Lys

Ala Phe

Ile Leu

195
Leu Ser
210

Gly Leu

5

Ala Ser Gly Lys

20

Thr Arg Leu Leu

Ala Val Val Arg

55

Val Gly Ala Asn
70

Arg Lys Ala Ala

85

Phe Ala Met Thr
100

Ala Phe Phe Thr

Ala Val Ser Phe

135

Leu Leu Cys Leu
150

Glu Arg Glu Gln

165
Gln Lys Ile Asn
180

Gly Arg Glu Tyr

Asp Ile Arg Asp
215
Pro Leu Arg Ala

230

,_<
@

Pro

Ser

120

Asp

Asp

Leu

Phe

Phe

200

Asp

Arg

10

Ile Ser Gly Tyr

Glu Pro Ala Arg

Ala Asp Glu Ile

60

Ala Lys Leu Leu
75

GIn Lys Phe His

90

Arg Arg Cys Asn
105

Met Arg Arg Asp

Ser Tyr Val Tyr

140

Val Phe Leu Ala
155

Asp Ala Gly Ala

170
Leu Arg Asp Arg
185

Pro Glu Gly Thr

Ile Glu Ile Ala
220
Ala Gly Val Leu

235

Tyr Asp

Ser Ser

30
Thr Asp
45

Val Asp

Asn Glu

Thr Asp

Phe Lys

110
Leu Asp
125

Gly Ser

Asp Arg

Arg His

His Glu

190
Thr Leu
205

Arg Thr

Ala Ala

_17_

Lys Thr

15

Ser Phe

Ile Arg

Gly Thr

Tyr Glu

80

Pro Val

95

Asp Glu

Ser Ser

Lys Thr
160

Leu Gly

175

Asp Phe

Glu Ala

Val Ile

Thr Gly
240
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Ile Phe Glu Glu Leu Thr Ser Gln Leu Ala Asp Ser Arg Ser Asp Lys

245

250

255

Thr Arg Ile Ser Val Pro Arg Arg Lys Lys Leu Gly Ile Ala Val Arg

260

265

Ala Ala Val Thr Ala Leu Lys Gly Asn Asn Lys

275
<210> 2
<211> 852
<212> DNA

280

<213> Artificial Sequence

<220><223>
<400> 2

atgaattcac

tctggcaaaa
gaacccgecce
gtcgatggca
gaacaggttc
gccatgactg
atgcgcecgceg

ggctcagegg

ggcgegaagg
aagatcaatt
cccgagggaa
cggaccgtca
atattcgaag
gttccacgcee

aacaataagt

<210> 3

crtB2_C398T

ccacgaggcg

ttatctcggg
gaacagatat
ctgcacttga
gaaaggcagc
cacggcgctg
acttggattc

aagtcattgg

aaagagaaca
tccttagaga
ctactctcga
tccecggggcet
aactaacatc
ggaagaagct

ga

<211> 283

<212> PRT

cgcgetgatt

atattcctce
ccgccatcett
agtcggcgcec
agaacaaaaa
caatttcaaa
ctccgetcat

attgctgtgc

gctcgatgea
ccggcacgaa
agctattctg
tcctttgaga
acaattggca

cggaattgceg

<213> Artificial Sequence

<220><223>

CRTB2

gagacctacg

agtttctcgce
tacgcagttg
aatccggcca
tttcatacgg
gacgagcacc
gatgctgtta

ctggatgtgt

ggagcaagac
gattttgaaa
tccgatatcce
gctcgagcag
gatagccgat

gtacgcgcag

270

ataagactgc

ttgcaacgcg
tccgtatage
agctactcaa
accctgtcat
tcagagcatt
gctttgattce

ttctcgcaga

accttggtgce
tcctaggaag
gagatgacat
gagtattagc
cggataagac

ctgtgacagc

_18_

tcgtegtgceg

cctgctagcet
ggacgaaatt
cgagtacgag
gcatgcetttt
tttcacatcc
atatgtctac

tagaaaaact

cgegtttcag
agagtacttt
cgaaatcgct
tgcgaccggce
gcgaattagt

attgaaaggg

60

120
180
240
300
360
420

480

540
600
660
720
780
840

852
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<400> 3
Met Asn Ser Pro Thr Arg Arg Ala Leu Ile Glu Thr Tyr Asp Lys Thr
1 5 10 15
Ala Arg Arg Ala Ser Gly Lys Ile Ile Ser Gly Tyr Ser Ser Ser Phe
20 25 30
Ser Leu Ala Thr Arg Leu Leu Ala Glu Pro Ala Arg Thr Asp Ile Arg
35 40 45

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

50 55 60
Ala Leu Glu Val Gly Ala Asn Pro Ala Lys Leu Leu Asn Glu Tyr Glu
65 70 75 80
Glu Gln Val Arg Lys Ala Ala Glu Gln Lys Phe His Thr Asp Pro Val
85 90 95
Met His Ala Phe Ala Met Thr Ala Arg Arg Cys Asn Phe Lys Asp Glu
100 105 110
His Leu Arg Ala Phe Phe Thr Ser Met Arg Arg Asp Leu Asp Ser Ser

115 120 125

Ala His Asp Ala Ala Ser Phe Asp Ser Tyr Val Tyr Gly Ser Ala Glu
130 135 140
Val Ile Gly Leu Leu Cys Leu Asp Val Phe Leu Ala Asp Arg Lys Thr
145 150 155 160
Gly Ala Lys Glu Arg Glu Gln Leu Asp Ala Gly Ala Arg His Leu Gly
165 170 175
Ala Ala Phe Gln Lys Ile Asn Phe Leu Arg Asp Arg His Glu Asp Phe
180 185 190

Glu Ile Leu Gly Arg Glu Tyr Phe Pro Glu Gly Thr Thr Leu Glu Ala

195 200 205
Ile Leu Ser Asp Ile Arg Asp Asp Ile Glu Ile Ala Arg Thr Val Ile
210 215 220
Pro Gly Leu Pro Leu Arg Ala Arg Ala Gly Val Leu Ala Ala Thr Gly
225 230 235 240

Ile Phe Glu Glu Leu Thr Ser Gln Leu Ala Asp Ser Arg Ser Asp Lys

_19_



245

250

255

Thr Arg Ile Ser Val Pro Arg Arg Lys Lys Leu Gly Ile Ala Val Arg

260

265

Ala Ala Val Thr Ala Leu Lys Gly Asn Asn Lys

275
<210> 4
<211> 852
<212> DNA

280

<213> Artificial Sequence

<220><223>
<400> 4
atgaattcac
tctggcaaaa
gaacccgecc

gtcgatggca

gaacaggttc
gccatgactg
atgcgcecgceg
ggctcagegg
ggcgegaagg
aagatcaatt

cccgagggaa

cggaccgtca
atattcgaag
gttccacgcee
aacaataagt

<210> 5

crtB2

ccacgaggeg
ttatctcggg
gaacagatat

ctgcacttga

gaaaggcagc
cacggcgctg
acttggattc
aagtcattgg
aaagagaaca
tccttagaga

ctactctcga

tcceggggcet
aactaacatc
ggaagaagct

ga

<211> 35

<212> DNA

cgcgetgatt
atattcctcc
ccgccatcett

agtcggcgcec

agaacaaaaa
caatttcaaa
ctccgetcat
attgctgtgc
gctcgatgea
ccggcacgaa

agctattctg

tcctttgaga
acaattggca

cggaattgceg

<213> Artificial Sequence

<220><223>

<400> 5

Primer

gagacctacg
agtttctcgce
tacgcagttg

aatccggcca

tttcatacgg
gacgagcacc
gatgctgcta
ctggatgtgt
ggagcaagac
gattttgaaa

tccgatatcce

gctcgagcag
gatagccgat

gtacgcgcag

270

ataagactgc
ttgcaacgcg
tccgtatage

agctactcaa

accctgtcat
tcagagcatt
gctttgattce
ttctcgcaga
accttggtgc
tcctaggaag

gagatgacat

gagtattagc
cggataagac

ctgtgacagc

_20_

tcgtegtgceg
cctgctagcet
ggacgaaatt

cgagtacgag

gcatgcetttt
tttcacatcc
atatgtctac
tagaaaaact
cgegtttcag
agagtacttt

cgaaatcgct

tgcgaccggce
gcgaattagt

attgaaaggg

60
120
180

240

300
360
420
480
540
600

660

720
780
840

852
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tcgagcetcgg tacccgtgag gatgcctaac cgaaa

<210>

<211>
<212>

<213>

6

41
DNA

Artificial Sequence

<220><223> Primer

<400>

catatgaatc aaagctaaca gcatcatgag cggaggaatc ¢

<210>
<211>
<212>

<213>

6

7
41
DNA

Artificial Sequence

<220><223> Primer

<400>

ggattcctcc getcatgatg ctgttagett tgattcatat g

<210>

<211>

<212>

<213>

7

8
35
DNA

Artificial Sequence

<220><223> Primer

<400>

ctctagagga tcccctgttc cctttcaatg ctgte

<210>

<211>

<212>

<213>

8

9
20
DNA

Artificial Sequence

<220><223> Primer—-5F

<400>

9

gtgaggatgc ctaaccgaaa

<210>

<211>

<212>

<213>

10
20
DNA

Artificial Sequence

_21_

35

41

41

35

20
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<220><223>
<400> 10
tgttcecttt
<210> 11
<211> 58
<212> DN

Primer

caatgctgtc

03
A

<213> Artificial Sequence

<220><223>
<400> 11

gttcgettge

ctacctgctt
tcatccgggg
agcccttgeg
tcaggctgceg
tggcgaaagg
cacgacgttg

tcgacctgca

tgttatccgce
ggtgcctaat
tcgggaaacc
ttgcgtattg
ctgeggegag
gataacgcag

geegegttge

cgctcaagtc
ggaagctccce
tttcteectt
gtgtaggtcg
tgcgecttat
ctggcagcag

ttcttgaagt

pDCM2

tgtccataaa

tctetttgeg
tcagcaccgt
ccctgagtge
caactgttgg
gggatgtgct
taaaacgacg

ggcatgcaag

tcacaattcc
gagtgagcta
tgtcgtgcca
ggcgcetette
cggtatcagc
gaaagaacat

tggcgttttt

agaggtggcg
tcgtgegetce
cgggaagcegt
ttcgctccaa
ccggtaacta
ccactggtaa

ggtggcctaa

accgcccagt

cttgegtttt
ttctgeggac
ttgcggcage
gaagggcgat
gcaaggcgat
gccagtgaat

cttggcgtaa

acacaacata
actcacatta
gctgcattaa
cgcttecteg
tcactcaaag
gtgagcaaaa

ccataggctc

aaacccgaca
tcectgtteceg
ggcgetttet
gctgggetgt
tcgtcttgag
caggattagc

ctacggctac

ctagctatcg

ccecttgtceca
tggctttcta
gtgaagctag
cggtgegggc
taagttgggt
tcgagctcgg

tcatggtcat

cgagccggaa
attgegttge
tgaatcggcc
ctcactgact
gcggtaatac
ggccagcaaa

cgcceecctg

ggactataaa
accctgecgce
caatgctcac
gtgcacgaac
tccaacccgg
agagcgaggt

actagaagga

ccatgtaagc

gatagcccag
cgtgttccge
cttttatcgc
ctcttecgcta
aacgccaggg
tacccgggga

agctgtttcc

gcataaagtg
gctcactgee
aacgcegegeg
cgctgegcetce
ggttatccac
aggccaggaa

acgagcatca

gataccaggc
ttaccggata
gctgtaggta
cceceegttcea
taagacacga
atgtaggegg

cagtatttgg

_22_

ccactgcaag

tagctgacat
ttcctttage
cattcgccat
ttacgccagc
ttttcccagt
tcctctagag

tgtgtgaaat

taaagcctgg
cgctttccag
gagaggcggt
ggtegttcegg
agaatcaggg
ccgtaaaaag

caaaaatcga

gtttcceect
cctgtecgec
tctcagttcg
gceegaccge
cttatcgcca
tgctacagag

tatctgecgct

SE506 10-2257841

20

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320



ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
tgggcgaaga
cagaagccac

tcacccgacg

ataaatcctg
gacgttgatc
ggcgtatttt
acctcaaaaa
gcgecgaata
ctgttgatac

taagaggttc

tatcgagatt
ttcctgeatt
ttttcegetg
tttttcgcac
caacggcgtc
ttcactgtcc

ccggctaccg

aggaagggca
gaaaaggcgg
tacaaaatca
tccgaagecc
gggegteget
ttttatatag

ataggatatc

aggatgctgt
gcaaacgttg

acattgtttc

cagttacctt
geggtggttt
atcctttgat
ttttggtcat
actccagcat
tggagcacct

cactttgcgc

gtgtceectgt
ggcacgtaag
ttgagttatc
caccatcata
aatacctgtg

cgggaagccce

caactttcac

ttcaggagct
tgectgttte
cataaccctg
gatatacagg
agccggegceag
cttattcgca

ccggcegtaac

gcccacctat
cggcggeegg
cgggegtegt
aacctttcat
tggtcggtca
ttcantatgg

ggcattttct

ctttgacaac
attgtttgtc

ctttecgettg

cggaaaaaga
ttttgtttgce
cttttctacg
gagattatca
gagatcccceg
caaaaacacc

cgaataaata

tgataccggg
aggttccaac
gagattttca
cactaaatca
acggaagatc
tgggccaact

cataatgaaa

ctttggcatc
cagtcggtag
cttcggggte
attttgccaa
gataggtgaa
cctggeggtg

agatgagggc

caaggtgtac
catgagcctg
ggactatgag
agaaggegec
tttcgaaaaa
gattcacctt

tttgegtttt

agatgttttc
tgcgtagaat

aggtacagcg

gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
cgctggagga
atcatacact

cctgtgacgg

aagccctggg
tttcaccata
ggagctgata
gtaagttggc
acttcgcaga
tttggcgaaa

taagatcact

gtctctegee
atattccaca
attatagcga
agggttcgtg
gtaggcccac
ctcaacggga

aagcggatgg

tgccttecag
tcggectacce
cacgtccgceg
ggtggaatcg
ggttaggaat
tatgttgata

tatttgttaa

ttgcctttga
cctetgtttg

aagtgtgagt

cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
tcatccagcc
aaatcagtaa

aagatcactt

ccaacttttg
atgaaataag
gaaacagaag
agcatcaccc
ataaataaat
atgagacgtt

accgggcegta

tgtccectca
aaacagcagg
ttttttcggt
tagactttcc
ccgecgagegg
atcctgctct

ctgatgaaac

acgaacgaag
tgctggeegt
agggcegtcce
aaatctcgtg
acggttagcc
agaaataaaa

ctgttaattg

tgttcagcag
tcatatagct

aagtaaaggt

_23_

caaacaaacc
aaaaaaagga
cgaaaactca
ccttttgggg
ctgatagaaa
gttggcagca

cgcagaataa

gcgaaaatga
atcactaccg
ccactggagc
gacgcacttt
cctggtgtcee
gatcggcacg

ttttttgagt

gttcagtaat
gaagcagcege
atatccatcc
ttggtgtatce
gtgttecttce
gcgaggetgg

Ccaagccaacc

agcgattgag
cggcceaggec
ggaaaacgat
atggcaggtt
atttgcctgce
gaaaatgcca

tccttgttca

gaagctcggce
tgtaatcacg

tacatcgtta

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880
2940

3000

3060
3120

3180

SE506 10-2257841



ggcggatcaa
gttaaagaat
gtcatttttg

ttcgegegtt

ttcagtgtgt
gtgegttttt
ttgccatagt
gtgtttgett
agcgtatggt
tacgtttttc

gagctgtctg

ttaccggaga
cctgaccatt
tctttaaaga
tagaacatgt
atgtggtagc
caaacgtcca

acttgatatt

tgggaaatgc
gttgegectce
tttttgatgt
ccagccctcec
tgtaaggggt
ttatcagtaa

gattgcaact

ctacgggcect
gtttctgttg
tctcatttca
ccagagtccc
£g88agcggcy

agcaatatca

gatccatttt
tagaaacata

atccgecggga

caatttcatc

aatcatcgtt
tatcgctttg
atgctttgtt
caaatactaa
tgtcgectga
cgtcaccgtc

atgctgatac

aatcagtgta
cttgtgtttg
cgcggecage
aaatcgatgt
cgtgatagtt
ggccttttge

tttcattttt

cgtatgtttc
ctgccagcag
tcatcgttca
tgtttgaaga
gacgccaaag
caaacccgeg

ggtctatttt

aaagaactaa
catgggcata
ctaaataata
gctcagaaga
ataccgtaaa

cgggtagceca

taacacaagg
accaagcatg
gtcagtgaac

tgttactgtg

tagctcaatc
cagaagtttt
aaataaagat
gtatttgtgg
gctgtagttg
aaagattgat

gttaacttgt

gaataaacgg
gtcttttagg
gtttttccag
gtcatccgca
tgcgacagtg
agaagagata

ttgctgttca

cttatatggc
tgcggtagta
tgtctecttt
tggcaagtta
tatacacttt
cgatttactt

cctettttgt

aaaatctatc
aagttgcctt
gtgaacggca
actcgtcaag
gcacgaggaa

acgctatgtc

ccagttttgt
taaatatcgt
aggtaccatt

ttagatgcaa

ataccgagag
tgactttctt
tcttegectt
cctttatctt
ccttcatcga
ttataatcct

gcagttgtca

atttttccgt
atagaatcat
ctgtcaatag
tttttaggat
ccgtcagegt
tttttaattg

gggatttgca

ttttggttcg
aaggttaata
tttatgtact
gttacgcaca
gcectttaca
ttcgacctca

ttgatagaaa

tgtttetttt
tttaatcaca
ggtatatgtg
aaggcgatag
gcggtcagece

ctgatagcgg

tcagcggctt
tagacgtaat
tgcegttcat

tcagcggttt

cgeegtttge
gacggaagaa
ggtagccatc
ctacgtagtg
tgaactgctg
ctacaccgtt

gtgtttgttt

cagatgtaaa
ttgcatcgaa
aagtttcgcc
ctccggctaa
tttgtaatgg
tggacgaatc

gcatatcatg

tttctttcge
ctgttgcttg
gtgttagegg
ataaaaaaag
cattttaggt
ttctattaga

atcataaaag

cattctctgt
attcagaaaa
atgggttaaa
aaggcgatgc
cattcgccgce

tccgcecacac

_24_

gtatgggcca
gccegtcaatce
tttaaagacg

catcactttt

taactcagcc
tgatgtgctt
ttcagttcca
aggatctctc
tacattttga
gatgttcaaa

gccgtaatgt

tgtggctgaa
tttgtcgctg
gactttttga
tgcaaagacg
ccagctgtcc
aaattcagaa

gcgtgtaata

aaacgcttga
ttttgcaaac
tctgettcett
acctaaaata
cttgectgct
ctctegtttg

gatttgcaga

attttttata
tatcataata
aaggatcacc
gctgcegaatce
caagctcttc

ccagccggece

3240
3300
3360

3420

3480
3540
3600
3660
3720
3780

3840

3900
3960
4020
4080
4140
4200

4260

4320
4380
4440
4500
4560
4620

4680

4740
4800
4860
4920
4980

5040
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acagtcgatg

gccatgggtce
ttcggetggce
ttccatccga
agccggatca
aggagcaagg
cctteeeget

cacgatagcc

acaaaaagaa
attgtctgtt
gcgtgcaatce
cttgatcccc

ggcttcccaa

aatccagaaa

acgacgagat
gcgagcececct
gtacgtgctc
agcgtatgca
tgagatgaca
tcagtgacaa

gegcetgectce

ccgggcegecece
gtgcccagtce
catcttgttc
tgcgecatca

ccttaccaga

agcggccatt

cctegeegtce
gatgctcttce
gctcgatgeg
gccegecgeat
ggagatcctg
cgtcgagaca

gtcttggagt

ctgcgctgac
atagccgaat
aatcatgcga
gatccttgge

gggegeecca

ttccaccatg

gggcatccgce
gtccagatca
atgtttcgct
tgcatcagcc
cceceggeact
gctgcgcaag

tcattcaggg

agccggaaca
agcctctcca
aacgatcctc
ggcaagaaag

gctggcaatt

atattcggca

gccettgagee
tcctgatcga
tggtggtega
atgatggata
tcgcccaata
gaacgcccegt

caccggacag

cggcggcatc
cccaageggce
atcctgtctc
ccatccagtt

cCg

_25_

agcaggcatc

tggcgaacag
caagaccggc
atgggcaggt
ctttctcggce
gcagccagtc
cgtggccagce

gtcggtettg

agagcagccg
cggagaacct
ttgatcagat

tactttgcag

5100

5160
5220
5280
5340
5400
5460

5520

5580
5640
5700
5760

5803
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