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A 'K H

1o — Py 3R BRI LR B AR 7%, HAHIEE T, Pkt @ o7 ik a4

{E76 EWMRH T A MCRC 2R MCRN 517, FH50id ERARA) FAST BRI T P pass BN Prxrss

FIrid MCRC FE R 9wt i) 2 Ik N RIET Chloroflexus aurantiacus WTH - Ek-CoA I8 JF Y 1-549 Z LR

FIrid MCRN %K 9 h5 12 BN RIE T Chloroflexus aurantiacus WITH - E-CoA B JREFHT 550-1219 ZFEMR 1R
A5 & N94OV/K1106W/S1114R;

Jr i A 3 B Rk R P B R A — P

2. MRAEACRIER | ik i s ik, HAREE T, ik MCRC 2 A% R 7410 SEQ ID NO: 2 FliiR;
firid MCRN R A% EIRJF 7140 SEQ ID NO: 1 iz,

3VIRIEBCRIER 1 Frik MA@ 7%, HARHIEAE T, IR TESS T Bk 3 MCRC FE[FIFI MCRN %Rk H (a)~(c)
WA —

(a) ¥ DNA Jy B Pgar7-MCRN -Tpry %5 3008 LMK XI-1 AL 5 Poars 10 -MCRC- Trppz I L5
KL NG TR

(b) ¥ DNA B PGar-MCRN -Tpir %6 Z115 F BRI XI-1 60835 5 Poars 0 -MCRC- Trppo B R Y
RLEE NG ETER: ¥ DNA F B Prprs-MCRN-T rpas-Tpiri- MCRC-Prpys %6 BI15 T2 IR B X1I-3 437 55

Cc) ¥ DNA J Bl PourMCRN-Tpp ¥ & 2| fd £ W Wk X1 A2 55 % DNA A B
Prprs-MCRN-T r41-T piri-MCRC-P s B4 B £ B AR XTI-3 A7 555 % DNA F B Trpa-MCRN-Pgyz 1 10-MCRC-Tpyr
& 2T AR XI5 AL ri

4, ARIEBUCRIZR 1 iR g ik, HAFEE T, Fridtg @y dac aassn i oA ihig s

¥ MmACL. RtME . "MDH3 . CTPI1. MPCI. MPC3. AnACLa. AnACLb. RtCITI. IDP2, YHM?2, GNDI. TKLI.
TALI R ZWF1 2R ‘5 N16 Bk

W18 F WK I PYCI B & 30 B Ppye) BN Preps

G E WK PGLL 3R A 20T B Pper BN Peoxos

P rE ER MR ACCT TR BT H Pycer BN Preps

Pt EEPER IDH2 FERJE 31 B Prpms BN Posyrs

tidetth, PR 7 LI A SR OB 15

4%‘ DNA )ﬂl‘ & PTPI'MmA CL'TFBAI'TCYCI'RtME'PTDH3'PtHXT7' ,MDH-?'TTDHZ'TADHI'CTP] 'PPGKI % /El\ §IJ 'ﬁ jz *ﬂi E](J
HIS3 7 5

W18 F WK I PYCI 21 JE 3 B Ppye) BN Prer.

¥ DNA Fi Bt Prpy-MPCI-Typer-Toiri- -MPC3-Ppgy; B4 BI16 L HRRIN X-4 1745

# DNA F B Teyer-AnACLa-Pgyy; 19-AnACLD-T ypp; B4 316 L HE RN X-2 1745

¥ DNA F B Prpy-RtCITI-Trpas-Teye-IDP2-Prpys-Prip- YHM2-Tgu; B84 5015 WA GALI. GAL7. GALIO
BRI AL, BRSS9 DNA B [FI Rk GALL. GAL7. GALI0 =A% ;

# DNA F1 B Peoxo-Teyer-GNDI-Prpys-Puixrs-TKLI-Trpy>-Tapri- TALI-Ppgii- Prepi-ZWF1-T zyr; 56 B 15 £ H AR

1
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Ppoy Fi i, BU#&4 GNDI. TKLI. TALI F1 ZWFI1 ZEFFERAE PGI G5 T H Peay BN Peoxes
BTE ERARI ACCI BRI G F H Pacer BN Praps

B

4
P18 E R IDH2 JEH S 315 B Pipwo B34 Pesyro

5. MRHEBCRIER 3 5L 4 Frid A 7738, HAFMELE T, K DNA 7 BB G 3018 2 1w MRS #0132 B Ak 2L R 1
Ja i@ d K ] CRISPR/Cas9 % AR 523

6+ MRAEBUCRIZER 1 Frik iR T57%, HARFEE T, Fid i@ Eie Basm b URA3 3L A
7+ MRAEBURIZER 1 Bk (IR T8, HRFEAE T, PR 50 C 45 20 M i 5 J OB A

8 MRIEBFIE R 1 Frikft e ik, HAHMEE T, FridfE Ewitkit BRI CENPK 113-11C. BRIPEZ B
CEN. PK 110-10C H{4E—Ft.

9 IRFERANZLR 1~8 A TRATIR IR VA A B 1077 3-F2 2k IR (1 TR

10 HRAEBURZER 1~8 A£— TR A 2 7 iR A3 B 7 3-Fa ik IR A AR B - BURIZEK 9 PInid 7 3-F22E
PRI P R T E 1 46 3- R AT R O N



