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AGa L, THEMLE R 5 B T EOILAMEOREE)] LB U SCTENL, 5 3D HAER
ENTWA5,

H1E [Fiml Tk, Aol R E L TEIBR 52O\ T LT EICHPE S iz BB s
55 O EE & B LB ERE 5 &2 AW Ta by - TR ORRIZ OV TR TS, £o, Hifl
(A5 RSB O3 F 2SR S A BRI DU T T4 B & B4 BF 0 H s B o0 il L
Tk 7=,

%2 [Arg $h& HHLEIRRE 5 O] Tk, Z40FE T tRNA 2R 1 Fi¥EZ2 AV TR S
Tz B LB ERE 5 & 13870V tRNA B8R 2 VO CHLM BB B 5 O 21T 2 5 5
s Uiz, ZOfEFIE, BEFIEO tRNA 224K Z W IUTHEBAEE O 7 2/ BRI FIRFIZERD>
NI AL IE GRS 5 O AT D FEEZ R L TWAH EWNWR D, Trp R Cys E Vo722 ET
B SN HER FITHTI LW T 2 BRUA LRI 7303, B bR SR B0
WHAMOE S Z R LTV 5,

B3mO MEEREOT I BAREHIE B LERR 5O ik, EEFEE
tRNA B EAR 2 F W AUSEEFERE O 7 2/ B FIRFIC BRI - B L BB 5 O 21T 2.5
HER LT, &b T S BARIN T EMY L EER S X, Trp, Cys, Tyr, Asn 23 [FEECHRA
NT=7 2 7 Bk 16 FE) DR SN2 HALEBR 5 Th D, F2FEEF UL Trp & Cys LS
DT 2 ) WA EEEE 5 OB TS L TR Y BitbEshg 5k a0 A0S & %
RLUTZ. F720 tRNA D 321 L 38ALIET o Fa RACK VR EDOT IMEFESNTEBY, £
DT OEFIIFRIROEAZ S ZEZTERMOINTND D, KL OERITHB W T
HEDOHBNBIERINTWDINEER L,

W4 =mO RREKE B LEGR S O/k] T, 2 TOFETITEMEARETH D
TV LT Met & B LEERT 503, tRNAM B BAKZ WD H TR CTE 2 F 2R
L7z, ZOFEEZHNWDSHETINE TCORMILEER ZOMmEEEE T & VWo72 G H N, 0,8
EWD 5 FEHOITLENDIADS T I B S NS EEKE 5 TIE7e <, Met & Cys & [RIKF
IR < ETHER T S DRI IEHE 4 MO D 7 2 7 B DRERL & 5 s
FEBRTED2HER LI,

BHLED AT 1L, FEERE L LD, SROBESCHRE LRI TWND, KinC T
DI LT=T 2 7 BRUNZERIT 20 DB 5% tRNA EfilCE B LIiT-o 72, 72, tRNAZ
FAR 2 R tri & loop DI TORHFRINEDERICHONWTDOBLE BT T2,

INEET DAL, T E TOBMALERE SR TFIEN Tyr, Asn, Arg LW o727
S /BICHLEARRECH DL FE T ERIFRC, 7 VB 1 FEOLTIIR S EEEEO T
B2 B B D RIFFICER FERFRETH 2 H 4 R~ L, £ O EM{LEER S TF1E DI
AEoE S 2R Lz, E5IZ1E, 2 E TOHEMLBIRRE SR T1E TIEBRI 72 ) S8
LT\ Met ZHTHATFIEIC L VRS FTRD LT, by L1500y —/LTh 5 Bk
FE OB PIEOIANEZ R THEFITEEHERT D EZANRKEY, LoT, Kimx, 1#
+ (%) O eE LTHORMMERH L HD LB BN 5,
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It 1s generally accepted that the ancient genetic code employed fewer amino acids. In other
words, biochemistry in ancient organism was realized by only using simplified proteins which
was constructed by fewer amino acids. A “simplified genetic code”, with only 19 amino acids
assigned to the sense codons, was recently developed. A simplified code is useful as an
engineering tool for the construction of the simplified protein and for the improvement of
industrial enzymes and pharmaceuticals. In this thesis, I showed versatility of a method to
construct a simplified genetic code.

I showed novel simplified genetic codes in which multiple amino acids are simultaneously
excluded from the universal code. In the simplest code, Tryptophan (Trp), Cysteine (Cys),
Tyrosine (Tyr), and Asparagine (Asn) are assigned to serine by using four kinds of tRNASer
variants. Simplified codes in which multiple amino acids are simultaneously excluded from
the code can be more effective tools than codes excluding only one amino acid. Additionally, I
have demonstrated in the work will be crucial for the construction of even simpler code
encoding fewer than 16 amino acids. Such simplified codes including only the amino acids
that were considered to be used in putative ancient genetic codes.

It is difficult to exclude Methionine (Met) from genetic code only using our previous
technique to simplify the genetic code. I developed novel technique to exclude Met from the
genetic code using tRNAMet yariant and tRNASer variant. Using the novel technique and
previous one, I showed sulfur-free simplified genetic codes in which Met and Cys are assigned
to the other amino acid. The simplified code is constructed by four kinds of elements of

carbon, hydrogen, oxygen, and nitrogen.
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