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Table S1. DNA sequences of selected OCF3sPhe-specific tRNA synthetases. Nucleotide differences are

highlighted in red and underlined. Clones labeled in Bold were evaluated further.

All

Library
OCF3;Phe_A6
OCF3;Phe_B6
OCFzPhe_B7
OCF3zPhe_B10
OCFzPhe_C2
OCF3;Phe_D5
OCF3zPhe_D9
OCF3Phe_E7
OCF3sPhe_F6
OCF3Phe_F7
OCFsPhe_F8
OCF3zPhe_G2
OCFzPhe_G5
OCF3;Phe_H4

All

Library

OCFsPhe_A6
OCFs;Phe_B6
OCF3Phe_B7
OCFsPhe B10
OCF3Phe_C2
OCFsPhe D5
OCFsPhe_D9
OCFsPhe E7
OCFsPhe_F6
OCFsPhe F7
OCFsPhe F8
OCF3Phe_G2
OCFsPhe G5
OCF3Phe_H4

All

Library
OCF3;Phe_A6
OCFsPhe_B6
OCF3zPhe_B7
OCFsPhe_B10
OCF3zPhe_C2
OCFzPhe_D5
OCF3Phe_D9
OCF3zPhe_E7
OCF3;Phe_F6
OCF3zPhe_F7
OCF3;Phe_F8
OCF3zPhe_G2
OCF3Phe_G5
OCF3zPhe_H4

1 10 20 30 40 50
ATGGACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCAGCGAGGAAGAGTTA
61 70 80 90 100 110

AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTNNNATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGCTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGCTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTCTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGCTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTATTATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTCATATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAAAAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA
AGAGAGGTTTTAAAAATAGATGAAAAATCTGCTGTGATAGGTTTTGAACCAAGTGGTAAA

121 130 140 150 160 170
ATACATTTAGGGCATTATCTCCAAATAAAAAAGATGATTGATTTACAAAATGCTGGATTT
181 190 200 210 220 230

GATATAATTATANNNTTGGCTGATTTANNNGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAGCTTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAGCGTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATACTGTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAGCTTTGGCTGATTTACATGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTTTAGGTTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATACATTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATACCGTTGGCTGATTTACATGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATATCGTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAAGT TTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAACTTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATACAGTTGGCTGATTTACATGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAGCGTTGGCTGATTTAAATGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAACTTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT
GATATAATTATAGGGTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGAT

241 250 260 270 280 290
GAGATTAGAAAAATAGGAGATTATAACAAAAAAGTTTTTGAAGCAATGGGGTTAAAGGCA
301 310 320 330 340 350

AAATATGTTTATGGAAGTGAANNNNNNCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAACAGTGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAAAGTGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAGCTTGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAATGGATGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAGAGTGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAGAGCCTCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAATGGATGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAACGCAGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAACAGGCGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAACGTTGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAAAGGGAGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAATGGATGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAATTGGGGCTTGATAAGGATTATACACTGAATGTCTATAGA
AAATATGTTTATGGAAGTGAACATTATCTTGATAAGGATTATACACTGAATGTCTATAGA
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Table S1. Continuation.

All

Library
OCFsPhe_A6
OCFs;Phe_B6
OCFsPhe B7
OCF3Phe_B10
OCFsPhe C2
OCF3Phe_D5
OCFsPhe D9
OCF3Phe_E7
OCFsPhe F6
OCF3Phe_F7
OCFsPhe F8
OCF3Phe_G2
OCFsPhe G5
OCF3Phe_H4

Library
OCF3;Phe_A6
OCF3;Phe_B6
OCF3;Phe_B7
OCF3zPhe_B10
OCF3Phe_C2
OCFzPhe_D5
OCF3Phe_D9
OCF3zPhe_E7
OCF3;Phe_F6
OCF3zPhe_F7
OCF3;Phe_F8
OCF3zPhe_G2
OCFzPhe_G5
OCF3;Phe_H4

All
All
All
All
All
All

All

361 370 380 390 400 410
TTGGCTTTAAAAACTACCTTAAAAAGAGCAAGAAGGAGTATGGAACTTATAGCAAGAGAG
421 430 440 450 460 470

GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGNNNGTTAATNNNNNNCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGTATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGTAATCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATTCTATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGTGCTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGTCGGTTAATAGTGTGCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGGTGCGCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATTCGATTCAT
GATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCTATTCAT
481 490 500 510 520 530
TATNNNGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATAAGGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATGTTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCAGGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCTTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATGTGGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATAGTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCTTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATGTGGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATTATGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATTCTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCATGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCTTGGGGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATAGTGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
TATCATGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCA
541 550 560 570 580 590
AGGGAGCTTTTACCAAAAAAGGTTGTTTGTATTCACAACCCTGTCTTAACGGGTTTGGAT
601 610 620 630 640 650
GGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCTGTTGATGACTCTCCAGAA
661 670 680 690 700 710
GAGATTAGGGCTAAGATAAAGAAAGCATACTGCCCAGCTGGAGTTGTTGAAGGAAATCCA
721 730 740 750 760 770
ATAATGGAGATAGCTAAATACTTCCTTGAATATCCTTTAACCATAAAAAGGCCAGAAAAA
781 790 800 810 820 830
TTTGGTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAGTTTATTTAAAAATAAG
841 850 860 870 880 890
GAATTGCATCCAATGGATTTAAAAAATGCTGTAGCTGAAGAACTTATAAAGATTTTAGAG
901 910 920

CCAATTAGAAAGAGATTATAA
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Table S2. Protein sequences of selected OCF3Phe-specific tRNA synthetases. Amino acid differences are

highlighted in red and underlined. Clones labeled in Bold were evaluated further.

Library
OCF3;PHE_A6
OCF3;PHE_B6
OCF3PHE_B7
OCF3;PHE_B10
OCF3PHE_C2
OCF3;PHE_D5
OCF3PHE_D9
OCF3PHE_E7
OCF3PHE_F6
OCF3PHE_F7
OCF3PHE_F8
OCF3PHE_G2
OCF3PHE_G5
OCF3;PHE_H4

Library
OCF3PHE_A6
OCF3;PHE_B6
OCF3;PHE_B7
OCF3;PHE_B10
OCF3PHE_C2
OCF3;PHE_D5
OCF3;PHE_D9
OCF3PHE_E7
OCF3;PHE_F6
OCF3PHE_F7
OCF3;PHE_F8
OCF3PHE_G2
OCF3;PHE_G5
OCF3;PHE_H4

Library
OCF3;PHE_A6
OCF3PHE_B6
OCF3PHE_B7
OCF3PHE_B10
OCF3PHE_C2
OCF3PHE_D5
OCF3;PHE_D9
OCF3PHE_E7
OCF3;PHE_F6
OCF3PHE_F7
OCF3;PHE_F8
OCF3;PHE_G2
OCF3;PHE_G5
OCF3;PHE_H4

All
All

All

1 10 20 30 40 50
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAXIGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAAIGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I1SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAAIGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE 1 1 SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I 1 SEEELREVLKKDEKSAL IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE 1 1 SEEELREVLKKDEKSAAIGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSA I IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE 1 1 SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE I I SEEELREVLKKDEKSAH IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSE 1 1 SEEELREVLKKDEKSAV IGFEPSGKIHLGHYLQIKKMIDLQNAGF
MDEFEMIKRNTSEI I SEEELREVLKIDEKSAVIGFEPSGKIHLGHYLQIKKMIDLQNAGF
61 70 80 90 100 110
DITIXLADLXAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEXXLDKDYTLNVYR
DI1TALADLHAYLNQKGELDEIRKIGDYNKKVFEAMGLKAKYVYGSEQWLDKDYTLNVYR
DITTALADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEKWLDKDYTLNVYR
DINHILLADLHAYLNQKGELDEIRKIGDYNKKVFEAMGLKAKYVYGSEAWLDKDYTLNVYR
DITTALADLHAYLNQKGELDEIRKIGDYNKKVFEAMGLKAKYVYGSEWMLDKDYTLNVYR
DIILGLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEEWLDKDYTLNVYR
DI1THLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEEPLDKDYTLNVYR
DITIPLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEWMLDKDYTLNVYR
DI11SLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSETQLDKDYTLNVYR
DI1ISLADLHAYLNQKGELDEIRKIGDYNKKVFEAMGLKAKYVYGSEQALDKDYTLNVYR
DITITLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSERWLDKDYTLNVYR
DITIQLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSERELDKDYTLNVYR
DITTALADLNAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEWMLDKDYTLNVYR
DITITLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSELGLDKDYTLNVYR
DITIGLADLHAYLNQKGELDE IRKIGDYNKKVFEAMGLKAKYVYGSEHYLDKDYTLNVYR
121 130 140 150 160 170
LALKTTLKRARRSMEL IAREDENPKVAEV 1'YP IMXVNXXHYXGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNAIHYKGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNGIHYVGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNG IHYQGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNGNHYLGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNG IHYVGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNS IHYSGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNGAHYLGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNAIHYVGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNAIHYYGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNAIHYSGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMSVNSVHYHGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNGAHYLGVDVAVGGMEQRK IHMLA
LALKTTLKRARRSMEL IAREDENPKVAEVIYPIMQVNS IHYSGVDVAVGGMEQRK THMLA
LALKTTLKRARRSMEL IAREDENPKVAEV1YP IMQVNAIHYHGVDVAVGGMEQRK IHMLA
181 190 200 210 220 230
RELLPKKVVCIHNPVLTGLDGEGKMSSSKGNF IAVDDSPEE IRAK1KKAYCPAGVVEGNP
241 250 260 270 280 290
NFIAVDDSPEEIRAKIKKAYCPAGVVEGNP IMEITAKYFLEYPLT IKRPEKFGGDLTVNSY
301 310 320 330
EELESLFKNKELHPMDLKNAVAEEL IKILEPIRKRLZ
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Figure S1. Incorporation of L-OMePhe into FAS-TE Tyr2454TAG using pSUP*® (A and B) and
pSUPAR3 (C and D). SDS gels of proteins purified by Nickel affinity chromatography from the soluble
fraction of cell lysate (A and C) or after extraction of the insoluble pellet with 6 M guanidinium
hydrochloride (B and D). 50 mL of E. coli culture were grown in TB media at various concentrations of
OMePhe. Wild-type FAS-TE was expressed in the presence of the pSUP plasmid carrying the
tRNA/tRNA synthetase pair and of 2.5 mM L-OMePhe. Truncated and full-length FAS-TE mutants are
indicated by arrows and the size was confirmed by mass spectrometry. The soluble fractions generated
with pSUPAR3 do not contain any detectable amounts of truncated FAS-TE as monitored by mass

spectrometry.
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Figure S2. SDS-Gel (A) and ESI-MS spectra (B and C) of Z-domain expression with and without
OCF3sPhe. (A) Incorporation of OCF3Phe into residue 7 of Z-domain using different OCFsPhe RS
mutants (labeled by their clone number A6, B7, B10, F6 or H4) results in a band at approximately 8 kDa
consistent with the expected mass of 7866 Da. The observed mass in the ESI-MS spectrum is 7865 Da
(arrow, B). A contaminating E. coli protein of 20,846 Da (~20 kD gel band in A) is observed in all
samples. In the absence of OCF3sPhe, full-length Z-domain is not observed. The resulting truncated

TSVDN peptide is not observed in the SDS-gel (A) or in the ESI-MS spectra (C).
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Figure S3. LC-ESI-MS analysis of tryptic digests of Z-domain with OCF3zPhe incorporated. (A) ESI-
MS-MS analysis verifies incorporation of OCFsPhe at the desired location in the tryptic peptide
TSVDN(OCF3Phe)INK. (B) Extracted single ion chromatograms (XIC) of the natural amino acid
mutants Y, W, F and OCFs;Phe. Misincorporation of the natural amino acids Tyr, Trp and Phe is

undetectable within the dynamic range of the experiment.
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Figure S4. *H NMR of *C/**N-OMePhe mutants with before (A) and after addition of tool compound
(B).
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Figure S5. *H NMR of OCFs;Phe mutants before (A) and after addition of tool compound (B).



A B C

2222 2222 2222

2255 2255 2255

2307 2307 w 2307
2351 2351 2351
2408 2408 2408

2450 2450 2450

2454 2454 2454

T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.4 0.3 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4 ppm 0.4 0.3 0.2 0.1 0.0 -0.1  -0.2 -0.3 -0.4 ppm 0.4 0.3 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4 ppm

Figure S6. *H NMR of *>N-oNBTyr mutants before (A) and after UV cleavage (B) and after addition of

tool compound (C).

S10



ppm ° ppm °

1054 105

110 110
115 115
120 120
125

125+

130 1304

11.0 10.5 11.0 10.5

ppm
FAS-TE WT, djones/052606 ®

FAS-TE reverse-labeled 2375-ONBY after photocleavage
FAS-TE 15N-ONBY after photocleavage

1054 Q

1104

1154

1204

1254

1304 C

Figure S7. Reverse labeled samples indicating structural integrity of FAS-TE mutants. A) Overlay of
'H-*N HSQC spectra of **N-labeled FAS-TE with unlabeled oNBTyr incorporated in place of Tyr-2343
before (blue) and after (red) UV-illumination; B) Overlay of UV-cleaved Tyr-2343-oNBTyr FAS-TE
(red) with wild-type FAS-TE (black); C) Overlay of UV-cleaved Tyr-2375-oNBTyr mutant (blue) with
the spectrum of uniformly *N-labeled wild-type FAS-TE (black) and UV-cleaved *N-labeled Phe-
2375-0NBTyr produced with unlabeled oNBTyr. As expected, the resonance peak of Tyr-2375 is
missing from the wild-type spectrum (Phe-2375) and from the reverse labeled Phe-2375-oNBTyr sample

but the rest of the spectrum is almost identical.
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Figure S8. Wild-type and Tyr-2454-oNBTyr mutant FAS-TE are structurally similar. A) Overlay of
'H-1>N HSQC data for wild-type protein selectively labeled with *°N-tyrosine (black) and Tyr-2454-

oNBTYyr selectively labeled with **N-tyrosine and unlabeled oNBTyr at position 2454 before (blue) and

after UV-cleavage (red). B) Overlay of wild-type protein (black) and of Tyr-2454-oNBTyr (red) after

the addition of tool compound. The wild-type protein has one extra peak for Tyr-2454 that is unlabeled
in the Tyr-2454-oNBTyr sample.
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Figure S9. *H-">N HSQC spectra of FAS-TE mutants with *C/*>N-labeled OMePhe incorporated at 11

different positions after the addition of four molar equivalent of tool compound. Only six of the 11

mutants show a clear single amide resonance peak (Leu-2222-OMePhe, Thr-2255-OMePhe, Tyr-2347-
OMePhe, His-2408-OMePhe, Thr-2450-OMePhe and Tyr-2454-OMePhe) after addition of tool

compound.
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