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Exploration of optimal conditions for the incorporation of noncanonical amino acids by amber suppression using the PURE system '
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PUREfrex®lZ. PURE system#EIZLIKBETODZ VNV BERICEST 2RFOAN o BER L-EME2 VRV BERRTHS. REEEBROAHABTZHIH, YT L vyHY— (RNA [CERRT7 I/ BEHEESSE, BLEa R (FonN—aFry
(UAG)) IZIERARTSI/BEZEATLIT7oN—HTLyiavic@LTWS, LML, TNFETPURE systemZRAW=7 2 N\N—HTL vy aUIZkBEXRAT I/ BOBAIZENT., RIGEDEREFIZOWTOFMLGEHEREIZTHON TV EN ST,
% ZT. BAIZPUREfrex®PZRAW=7oNR—HTLy P a vORBEEHFIZERLEz, ETILEI VNV EE LTKRKEBEE Y £ FRERETERDOHFR)ONXKIH A IZS-tag (KETAAAKFERSQHMDS)Z i Lf=a > X 5% ~# AL\, BODIPYFL-amino-
phenylalanine (BFLAF) A3 ENnt=7 o/\—H T L vy H—tRNAIZ & U S-tagF [CBFLAFABEA SN2 VNNV BEERL. YTy a UvHEREFLEE L, XLOHIZStagh DT o/\—a FURBHMEZRETLI-&EZ A, StaghDT7, FI2OMENRH YT
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Incorporation of noncanonical amino acids by 1. Optimal position of amber codon for incorporation of a noncanonical amino acid
. . ®
amber suppression using PUREfrex Model protein: Stag-DHFR-FLAG
[PURF ,',‘eXR] amber Suppressor tRNA MNKL KETAAAKFERSQHMDS DHFR I FLAG 5 6 7 8 9 10 11 12 13 14 Ver. 1 (ARF1)
| aminoacylated with + 0.5 pg/uL amber suppressor tRNA
;Rfuirrex BODIPYFL-amino- f _ \ Stag-DHFR-FLAG 1 ATGAATAAGCTTAAAGRAACTGCTGCAGCTARATTTIGAACGTCAACATATGGATICTATC 60 aminoacylated with BODIPYFL-
6%:':;:“:; fffffff phenylalanine Polyp_er_)tlde K5 1 ETELT;EFTT;‘IA}ELL:"Lé'T;?:':‘1;?:'T:_‘%ETTE%BETQ%#LTETEELT?"L‘.Tf'r' 60 amino-phenylalanine (BFLAF'
. . » containing a " M N K L*ETAAAKEFERGQEHMDS I tRNAcua)
‘ noncanonical Beam & T L f T A A A rrEr R o amons: T 1 ng/uL Stag(am)-DHFR-FLAG
" \_ aminoacid Tam e kL R et oA A A ErErRomMoD sz reaction at 37 °C for 60 min
\&/ CO,H A8am 1 ATGAATAAGCTTAAAGARACTIAGGLAGUTAARTTTIGAALGTCAACATATGGATTCTATC 60
M W K L K E T ~ A A KE F E R Q0 H M D 5 I
A9am <+ 3—;'[33—..%'[{—;5—;3'TT%.’HL?EHL'TE'T&E'T%L&TTTE%'ET'%;QTETEELTT'TE—I' &0
Purpose Of th|S Study Al0am 1 ETE%%T%%BETT%&%EL{{TE'T;'L&%&ETTEL%ESTz&%:LTETSELTE'T:‘ET' €0 The amount of the product containing
Kllam 1 E—;'E?I—,_T—JI;"—,_T—G"]'."I;"—,_T—,_T—;?TE—,_T—,_T—;'TE'TE'E—L?T'-L‘LETTTEI—,_T—L ET'%-'LTATEELTT'TLT' &0 . BODIPY was hlgher at pOSItlonS T71
mnEREREETAAEACEERQEMD SO —_— A10 and F12, than at other positions.
. . . . F12am L AT :r.*—:.*—;'fi—u—;: T‘r:‘.‘l.."l.."l:"-‘.'l.."l.."l TGCTGCAG Ti—u—hﬁﬁz.‘—u—; GT .*—:.*—1' ATATGGATT CTAT &0 5 K5 6: E6 7 T7 8: A8 9: A9 10 AlO ] o
. Exploratlon Of the Optlmal Condltlons for ] E13am 1 ETELT;EFTTi‘%ié}E"Eg"Eg'.712'Ti‘a&TTT&RETg%#QTiTEELTi"I.‘.?E'I' 60 11: K11  12: F12 13: E13 14: R14 However, the efficiency of the
Incorporation of a n_oncanonlcal amino amq Into o S S incorporation of BFLAF was low.
the N-terminal region by amber suppression MR R EETAERAXEE S QERD S
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2. Optimization of the concentration of three factors in the reagent for amber suppression
2-1. suppressor tRNA 2-2. RF1 2-3. Magnesium
ver. 1 (ARF1) ver. 1 (ARF1) ver. 1 (ARF1/ACTP/AUTP/AT7RNAP)
+ 0-2 ug/uL BFLAF-tRNAcua + 0/0.25 pg/uL BFLAF-tRNAcua + 0.25 pg/uL BFLAF-tRNAcua
1 ng/pL Stag(T7am or F12am)-DHFR-FLAG +0-10 uM RF1 + 0/0.1 uM RF1
reaction at 37 °C for 60 min 1 ng/pL Stag(T7am or F12am)-DHFR-FLAG Mg: 8-17 mM
reaction at 37 °C for 60 min 0.2 uM Stag(T7am or A10)-DHFR-FLAG mRNA
reaction at 37 °C for 60 min
T7am F12am suppressor tRNA conc. suppressor tRNA (+) suppressor tRNA (-)
1: (-) > 3 6 RF1 conc. T7 A10
1 2 3 4 5 6 1 2 3 4 5 6 2: 0.125 pg/ul (x1/4) 1 2 3 4 5 6 1 4 5 L 10 am 1 10 amRF1(+)
3: 0.25 pg/ulL (x1/2) — 2:1nM
——  —m 4: 0.5 ug/uL (x1) 3: 10 nM Mg(mM) 8 11 14 17 8 11 14 17 8 11 14 17 8 11 14 17
5: 1 pg/uL (x2) 4: 100 nM
_ T7am - R o s |
Fluorescence 6: 2 Hg/ul (x4) 5.1 uM
(528 Nnm/595 nm) 4.5E+07 6: 10 uM Fluorescence
4 OE+07 Fluorescence — (528 nm/595 nm)
s 28 nm/595 nm)
- 83'5E+07 (5 —
—‘ S E 3.0E+07 “--‘-- ‘--~-w‘
® 2.5E+07 E12am
T7 F12 \EZ.OE+O7
B ceigr anti-FLAG WB TEERED e aman TEERER =
1 2 3 4 5 6 1 2 3 4 5 6 2 -
= 1.0E+07 . —
anti-FLAGWB | -— — — — G §505+06
_—— ® 0.0E+00 T7am rar e e D G G e — . ) . .
S 0 0.5 1 15 2 25 _ The product containing BFLAF was synthesized with high
T suppressor tRNA conc. (ug/pL) anti-FLAG WB .- . .
efficiency at 14 mM magnesium or higher.
——T7 —e—F12 F12ar | e s S G e oo —————
o o | | The suppression efficiency was comparable to that observed in the
The product containing BF!_AF exhibited high expres.s.lon levels when 0.5 or 1 pg/uL of absence of RF1, even at concentrations below 100 nM. sup. tRNA: 0.5-1 ug/pL
suppressor tRNA was applied. However, the productivity was decreased when 2 pg/uL Additionally, full-length products were synthesized without using RE1: 0-100 nM
suppressor tRNA was used. _
suppressor tRNA. Magnesium: > 14 mM
» The presence of RF1 is recommended to prevent the synthesis of full-length products
iIncorporating near-cognate tRNA and to achieve precise amber suppression.
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3. Optimal codon immediately before amber codon
1 . col Sa0-exrac system, it has e ENEEES N BN N B AR DIEIEIEEED BN N
shown that the codon immediately preceding O < OFEO<COEOEFEO FOLOROLOEOQITO FO<OFOQICOEOEOLO EFOICOEOQOQCOEFEOO O<OKEOICO EOCQ
amber codon affects the efficiency of amber ~FFFEOG00%%ck 06662223088 228 C3383FEF33355 $33333838352022 8888228288838
. i Fluorescence | . AR ;
suppression using BFLAF. (528 NM/5G5 Nm ) [T T N S S S s ot Sl G e -
' anti-FLAG WB | S5 i o o o o e - i e an s - - = - - ——— e T —
120
Construction of DNA in which the codon X
X s 100
Immediately preceding amber codon was 2e
substituted E
Stag (X6T7am)-DHFR-FLAG
g Y 20
MNKL | KX*AAAKFERSQHMDS DHFR IFLAG - 0
F L | M \Y S P T A Y H Q N K D E C W R S R G
X=F (ttt) ] mfull mshort
F (ttc)
L (tta) - 60t es Of X6T7am constructs e fyll th FL, RFX.: Relative quorefscenc.eintensity of the X codon
L (ttg) yp \Suhor(ta'rllegngth RFx (%) = FLcaAful T FLGaAshort X 100 IEII:ZgAi:r?l;:elzzerZ;fel:::eenisnlttgnosfitt;?)fxt:::TIT—Iength GAA codon
_______ *=tag (am ber COdOﬂ) FLgaashort - FlUOrescence intensity of the short-length GAA codon
' The codon immediately upstream of amber codon
Why is the short-length product synthesized? significantly affected the synthesis by amber suppression
using PUREfrex.
PUREfrex ver. 1 (ARF1) |
+ 26205 HISI/;II_:]-BFLAF-'[RNAcua full-length | MNKL | KX*AAAKFERSQHMDS DHFR I FLAG GOOd COdOﬂ Ala (GCT/ GCC/ GCA/ GCG)
+ n
1 ng/uL Stag(X6T7am)-DHFR-FLAG o I Gly (GGT/ GGC/ GGA/ GGG)
‘eaction at 37 °C for 60 min short-length | “AAAKFERSQHMDS DHFR | FLaG | Arg (CGA)
| | | | | | Asn (AAT)
It is hypothesized that a product with an N-terminal amber codon is synthesized.
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4. Conclusion )
: . : : : : : : For more information, please contact us. ’
« A noncanonical amino acid was incorporated by amber suppression even in the presence of RF1 (or it could be better with | P 9
RF1) URL: www.genefrontier.com '
o _ _ o _ o E-mail: purefrex@genefrontier.com GeneFront
« The position of amber codon and a codon immediately before amber codon significantly affected the suppression efficiency. eherrontier
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