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Post-Translationally Modified Proteins
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Abstract The study of native proteins with post-translational modifications (PTMs) is one of the main fields of epigenetics.
The discovery of novel PTM models and their vital regulatory role for chromatin structure and gene transcription have been
one of the current research focuses drawing attention of biologists especially in recent years. However, we still lack efficient
strategies for the preparation of sufficient amount of native proteins with certain PTMs. The currently existing chemical biolo-
gy methods are reviewed, and their advantages and disadvantages are compared, including bioorthogonal reaction technique,
non-canonical amino acid incorporation, efc. Furthermore, the draft will mainly focus on the application of bioorthogonal reac-
tions on unnatural functional groups for the incorporation of lysine PTMs.

Keywords chemical synthesis of proteins; post-translational modifications; non-canonical amino acid; bioorthogonal reac-
tion; proteome
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(a) The synthesis of modified Lys mimic via Cys alkylation; (b) the direct

incorporation of modified Lys via metal catalyzed cross-coupling reaction
on Dha
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H A2 S IAE PR BB 22 B B 22 Ik 2 Ta) v R T R 1k
e, T EL AT AR A IE A8 B B B ARy U0 T BAT
AR E AR AT RENE. Liv SREAERIE 17—
AT B B A R S0 SR, @it JEJR Staudinger
P A R R R, LASCHLE E A B g A
B B R, NI, Liv @AV it 47 T I
BT i DA - 4R 8 ML R 20 R (RNA 5 Jil il AR 4
Fem R 5] NS R IE R Z R (AznL) (16) (Scheme 7). 7E
fil#% T A SRR ARNEATUG, AT 2R
KRR 5 2 KAETIR Staudinger b, ¥ SR H
AR B B R . AR 5 VA (4, ] LLiE
ok T B 45 BT A FH £t s R ) 28 A [ o 88 1) 3 2 P
B, B, T 8 A R e B - £ T R s B B AT DA
TEREE N RGN S AR, SR B F o ik
BT B IE AR E0 15 B B = AL BIE B ER R, X
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1E o B 90 1 A R o PR A T R ORRL R T A T R
BF, 30 5RIRIBA TR MG, Pril, %R
BT OGRS e - T B BB AT A,
A HL AR I ) B R J, ETCIR Staudinger SN i
R AMCIRSEILUIR], BRI IR 0T kAL =
1z

N3 N3

Incorporation ’/ﬁ
—_—
OH

HNTY LoD
16 OE/

L his

o S

CoobDy

O (e} (0]
g xk\'xk/\ww
Ac Succ O

R

BR 7 Z2EELERERE Aznl B TR Staudinger 2 M H Tl
HEE AR R =

Scheme 7 Preparation of acylated Lys via traceless Staudinger
reaction on AznL

BRI, SFRB. T B Sk
S, BT e AT O RE S P DA 5 K
PEAT S5 AR PR S 2R (RNA & BB TR, ok DL B 32
FINXEAEMG. X IR F 2 & AR RN FEIR 5 AR
SAEYNER R NAEARR) “AERIRDIEBRIE L 15 R
HEFPEEEGINT B R 1 F4RE. Lin 3
ALz R A LR T kAT e, b
HE H3 BT, ABATER H3K4 A7 AR5 AR A
IESERIR, I s M 4 1T Ak B A a] CAE AR Ahadk
ITIhBERAER H3-4AHEB H4 VURIK(H3K4su-H4).
Sirtuin /&L NAD A4iEFII4L 8 ([ LWL mUs.
AUANIRIE SirtuinS A DLRESVEHBGL 25 T ZWifb 81, A
HOZWE R LAE A T B R (1 2 AR AL N .
AR R FH BT A5 I 4 2 DY SR AN E B SirtuinS
A DUA O 2 T BB, T Sirtuin2 %A TEE
T B SE —ZRaT SR A R IR R R o R I RS M
B, HAE AR AR A 241, THR LRk
W) = RGP B B e N B R T
TR R B R S S DR AE SR TR
R4
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HEFENZE, BT 220E R R A SRR
AR, HAEFARRAT FAR IR, HE A R B )
T 2 FR-IRNA A il 7] DASE S+ b 5] N B A IE
FRMY kA T AR R bR G SR R 1 5 R A
FERAFHZEG T SR, X R EE 4 (10 75 15 AT g
FETE MR R B, X0 T E A0 A A
SEARAZERHPRATER. R, SEEBEN
R ) U T R L R R RO IZ
& B, SRR LKA Staudinger 18 Ji [ VA4S F
RN BREE M. 1% S B, A — Fhofst 2 R T
I 5 H LRI R Boe PRI IS . ALBLART Alloc £
P71 5L DL S AN AR 3 R G DR 3 B, I EOR 3 2% A B IE
2R, BB AT LR AR R R a5 ok OB BT
W S N, fEAE MR AR B T RO MMNH. 2R
FRTR, IER T B Rk A S AR LAY
FEAER™, Liv BEARET HAEERRE LR, W
W20 T SN2 AR S AR S A

Zx ERTiR, BRI AR RR IR 7] NVE R Re st
A T P A ) I R A R R 1 B ) % JEd
GG YIRS R, B 2 R R R R 5 B 1 mT AR f7
BRI NE AR, “AERBEERBIE”
BT “AERARDERGINIE” , BT SUS Y EL R M
PR, T P YO KR B4R T AU S IR T ik 25 H
FRIMER 20 BR (RNA A Rl I A Sk A, 17 HL T DA
T—RINTEEE T ARG, 5 =5
W ER . T BB E R (BB TR) . T
WHEIR . AR EE G R A R R R, Wt
JiiEsE AR T T IRATH & Re

MWE A B FEAER, ESRNEDIESE RV KZ
FAR T RAR BRI BE B C- KRR 5 N- Rz .
BT H AR AP G 20 Bl A BT AR IR A H AR A BR,
R S N 38— — A AR IR 2 R B — 1 e ot 2
TR, 158K A B SR A% 1t 5= 1A 0~ IOk 20 1R mT LA 12
TR TR R L AR ) 1E A8 R B X TG SE B ) 3k
FEPE, WONAT R B 2 D R AE v LAt 25 B B 5 12
TR BRI, BORVELE RO O, e R A AR
RRAFERFARGINFEZ M ERERE, FATFTReAE 1)
AENERE [ A AR K e, FEAEAHR 2 3 LA AL
22 I AT LU B 33 N B 1 oAb 2 A 2 A L,

A2, ATV —AN 32 B i 2 A W E A8 B
R GHLHIFEAE QI BAR AL, KR A IR AT S NS e
AHERRNZ S, A 8m, Hrms RNYEAE 4
R AR, — BHELL oy 5. RIS, 48R 2 8 RS
SN 3 T A4k 1) 2 oA B B A i 2R A v 1)
SSE, /DA HE A E A S RT LA FH 3 41 P g i R

Chin. J. Org. Chem. 2018, 38, 2400~2411



Chinese Journal of Organic Chemistry

REVIEW

R kDR AT TR R R AR 2 T
I AFIR). SOR BT T A IESS SN, 40 58 AR A i
TR 7 R IS P R A S5 1 7 K S e O 1),

4 FLSRE

“Ja DR I AGBOR 2 R A IR W, B R %
SRWREJE B X B AR SR S D RE 0 LRI E A, X
A VR I 00 B 1R T R SR B F a0, e A
B R B R A SR AL 2 B 2 BRI it — P K e
(B2 R ORI R M B 1) A D IR A S 8 A T )
R G S A AR RIR G IR 5] NIRSE, LR
1), B RN HERE R BB I AR T R 7. A0
245 1 ARG B L AR A R K AN HEFE, VEAH
I A I T AR R AR R IR N BRI AL 158 S
K FH SR S B Ly's 80119 J 2 1 2 R i 1) 26 A AR I
SE PN, = R AR S A A BT A R AT
BEO) TE TR PR A AT, G ] Al SE N e bR R

g RS H br 8 B2 B AT R ZE T
—. FEMATEASREORMFER, BATERE EAER
e 73 1 R AR T T 5% 0 SEBLER RO R R . Tk
AERIREFEIRAEMGE, AR GIHT R B Be ] S I3 1
AN IES R NATI IR — A FER T . f)a, Sia AN
TAAE G ARRIREIERRIRA SR LU A IS M
FERARWEYFEORE, AR K20 E A
JSURT CAAE AR A 2 RV D A ) 2 B 9 v 45 38 B R AR
FIR P2,

B B University of Chicago 18 HHfF 70 48 B R X6 A<
A B R, B Texas A&M University £62% &
L7 DB AT Erol Can Vatansever, M/EY) & 1H
T W AR AR A X AR ST O A A RO, R
University of Wisconsin-Madison 1t.2% & {8 L Fe A FEAR
BRA LG AR L

R BN A HORAE R %5 B S 21 2 15 P ISk o L

Table 1 Comparison of advantages and disadvantages for different chemical biology techniques in the preparation of proteins with

PTMs

R e A
EESS Rk IR LR EE, TG & 1R AR S T 1AV I R A R AR
BT A AT LA 4% % PR AR AR 4 — OB AT RN E R, L E A

AERRAIIL TN TE F 5 45 0

LG AR RRAILIR 5 NGB IES SN R, TR

SR SRR S 1 i -
IRRRRRBIE Segnae e i, (w38 L6

BLHE I AEMIRIE G NRIR BB B SR A2 125, AT

BRI (RNA & kll, HIFA—E
ST DI 2

SRS EARAL, B R L2y B3R

 BEAL 2 T AL T, R BRI iEE.
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