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Abstract: Proteomics is a fast-growing discipline that aims at systematic identification, quantification of proteins and their
post-translational modifications in cells. Mass spectrometry-based shotgun proteomics technology is currently one of the
mainstream methods for proteomics research. With this method, proteins need to be digested to peptides by site-specific
proteases before they can be detected with mass spectrometry. Therefore, site-specific proteases played key roles in this
process and so far, a variety of specific proteases have been developed and used in proteomics study. Particularly, the
identification, characterization and development of proteases that cleave at the N-termini of corresponding amino acid
residues, which are just mirrors to those of typical C-termini proteases, provide novel tools for proteomics analysis. In this
review, we summarized the proprieties of LysargiNase, a most recently identified mirror trypsin, and its applications in

proteomics research to promote its more widespread usage.
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KPR C %igo HI T 2 R FIAS 2 W2 e 2R 1 7
G A AR, R AR S 28 Trypsin JH 4L AT ™
PR 14 DA EERR IR LTI DI 2 SR
25 A KBS0, i3k s ik B it 2 5 o ) 51 e R
WS IRIE b LUK B 35 A — S IE L7
A5 TR BBk Rl 75 57 25 (Collision-induced
dissociation, CID) Bff=4: b, y KA (y &1 A E)
(B FRE A, TR A B R
JER B 1 g ok T AR A A P v A R A
R,

2 BRE RS LysC Rl RSP b E# 4 iR
[ C i, X ZRAETER], AnEIE &k 8 mol/L Y
IRE, #EABAFZYE, B, LysC 2% 8
HIT Trypsin AbBEZ i A9IHAL, A2/ Trypsin 19
WAL AR, T S BLR P S Y A E
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PERIIR 80% 250, TR R A R B Ak 1 Tl V) e



KBS F/EEBERRE LysargiNase WFEREEERRAZHATHAINB

AL 8% Ay 5 T EBERRER ZZ vl , 2R A
REARRIRIEL T V). GluC AT 245
YIAT DLAT 380408 J TS e AN 55 ot 2 IR R 2 R K P <
B, RGBS, T R = B i
E B 55

ArgC NI —Fhf: b s R 2 (g, W] LUK Sk
WY ERE R C oo ULAN, iR vT LUK )
EIH AR C N BIt, ArgC RIBEUIRESF MRS
20 2w T 2 A4, IR R E M RYE
SE 7 26 T

B ARG (Pepsin) J& KA SRS I, {5 )
TR B AR (B2 . RN A2
MR) HYy C ¥, EAEfK pH (pH 1-4) Ml P, Xt
F o w A BT AE HA A

BEE MG (Chymotrypsin), S REEFL H H
Mg, ATLAVIRIG K MR (RN R . 2R
SRR . AERF P I ERRSE) 1) C o, AT
B 0 B I DX 25 0 o AR, Tz i i U7
R Z R K SRR T A 5 S EGE Z TR DI

[vi) a8 22 54 R B, 11 Tl 119 B A TR R R AR Y -5 fi
PEE W (a-lytic protease, WaLP/MaLP) wJ DL
STk 1) ED i D7 e R R Y R ke, BRLUE
WalP/MaLP "] LUF T F i %€ o A, T
BEUIRL K2, TR 25 0 KB AR, 235
TR [ R 2H 2 S B e v 1 42 v

AN, TG E AR E R, AR
I B K (Proteinase K) 0T s HRKAY 45
P o R RR R % b, B R KO
Al AR ) H 2 KRS 4 JL M B (B 1R Ak AN
Hefp)ti,

12 NinZERBE

BRI L8 C itk AL, OB AT N I H
BECA BRI T o < Jis 25 1 1 AspN, 7T LU 57t
PEHL DI R L& 2R N Sl 4 2R Y N 3o [)
<53 ) B A T LysN DUy 55 s 17D 1 50 2 PR Y N 3
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M 2 kG =82 N U 8 (LysargiNase) J&—
FPbE B T Y & IR I, P LUK S M b D) 31
A 2 R ARG 2B 1 N it

X LB B A7 5 A N 3 S5 0 A C
WA 1, W0 LysC/LysN™® | GluC/AspN™
Trypsin/LysargiNase ™V ] L 7 A= [ 7 st 2 3k 12 %
e 2 e )57 B ) A8 TR IV — A Bk B
VLY S RN BRI . FE BRI, N o R
A T U0 7 A 1 R B el 2 S R AR L T N
Uiy , (A LA R BEAR T A A ZE KB N I, DR,
£ CID/HCD W 2550 I B0 13 I L AT B y 2R 51
BFHERA b RIS 1%, 55 C ik N
FEIRBEAF RN y B F W A RR TR B AN, A
XA AR S R B PR E R, S
Jik B i) 5 e i e 20,

Hrp, BaE&W . %58/ EEC N EEGR
fiti——LysargiNase & B H ¢ 1= 14 i D) 55 5 1 A
P, 5 Trypsin G H BN T Z BN HETH,
PRI, SCoxs HRe a0 R 0 FH A 255388 o

2 LysargiNase B &% 3
LysargiNase i & L T % A G g G 1l 2% 2

1 A (Pregnancy-associated plasma protein A,
PAPP-A) ] #ff 5% . PAPP-A & metzincin ¥ #%
(Metzincin clan) Hi)—5, WFRA pappalysin-1
5, IGFBP-4 & [ i , & — i M 2L 1L Y 170 kDa
2R A, RtV B S R A K
TLEA TR (IGFBPS), Tallant 253 i3 4= W15 6 2
KR 5HT , Wt 219 S RRH ot/ \ &3 TR Methanosarcina
acetivorans C2A % T — 87 9 v] RE ()
PAPP-A, K 4 Ay “ulilysin”?,

i 3 X6 ulilysin 1 pappalysin 45 445 S0k
TEPERYBEY , Tallant 55 % B ulilysin 7] LUFE S5 4t 7]
F 2 R ARG 2 MR A9 N 32281 2015 4F Huesgen
SEARE ulilysin BYBGUIALSURE SR LA BRI
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LysargiNase™ . T LysargiNase F9fEIfz 55
Trypsin MR, NI, WHFRZ A AR I A 6

3 LysargiNase B4

3.1 LysargiNase By&5#4

TEWE IR W e N\ BRIE T, LysargiNase LA
e KIS, 342 DEERAM, 71K/
i 40 kDa, 7E Ca™'fi/r %1, LysargiNase /i
(Pro-LysargiNase) 1] LA7E Arg61 il Ala322 -~
MAERAEAY], W= A1EER 29 kDa B
LysargiNase (Arg61-Ala322)?Y,

LysargiNase J& Mt — — > % & 3L/ o I
pappalysin, 5 A& PAPP-A ELAGJE5I AN, 15
BT E&BEOM T NS EEOMNERK
(Zincins superfamily) ' % metzincin ¥ 7%
(Metzincin clan), %% 198 A EFE A & — 1
Breb &3 /51 (Zine-binding consensus sequence,
ZBCS) HEXXHXXGXXH/D (X ft3 20 Fh & K2
AR —F) . IZIF IR T 3 N EERC AR A
(H 38k 2 MHZARRFN 1> RAARRA ) Mk
K SUE (General base) A ERARIL, HA
BEARSTRERY BeAh, 2 R R AR T P s
FeEAL B A — D& WK 1.4-B-5 M, R
Z N AR (Met turn), HIBR 2 TRIE A
it 6] EHA TGRSR, BX TS5 1 iy o B
PEFI S BE A & AT e 9 P4 Metzincin #59%
B A IR T b EErE . Metzincin 5 EH 21K
WL, ANMRZT 2K astacins, ADAMs4/adamalysins |
serralysins, matrix metalloproteinases (MMPs) .
leishmanolysins . snapalysins #1 pappalysins, &
MHCAHEORSGWER, HRAMTE X EE
F S RERRE T 4612,

AR X 62 1 B 45 A T, metzincin FRVE K
GOEA MR BR A AE VAL . R ARES &
B R 09 )F 50 R 45 A A AL PR,
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LysargiNase (Arg61-Ala322) A 245 5 A
1% 8 1~ B 4% (B-strand) (B1. B2. B3. B4. B5. B6.
B7. B8)FI 54 a #jiE (a-helix) (al., o2, 03, 04,
as), H=gEgE M ERR 2 T

LysargiNase 4§ Rl § 5 B 125500 s B ig P
LR PR Sy Horpr, — 350 R E SR —
FAEM M E A N o 45 # 8 (NTSD,
Arg61-Asn235), 75— 43 HAT A HLIN — 4 454
HIFE 5 C Sl 25 (CTSD, Leu236-Ala322),
NTSD J& i ZUHI M p1 ARy miEA
FEJE S EATH BT f; CTSD 2 ih T Leu236,
HHAT AR A PSSR A 45 4 7 1 1y Sl 2o

LysargiNase i V£ s 2448 i T ER FH NTSD 11
FCOEATEE BT (LR AT T 456 KK Y) M
B5—P6 Hikb L, ik, P5—P6 1 B i ML s R4k
{18 DX 3P ot ] Bk i S IR R Ok . LRI
i1 CTSD N1 Tyr237-Trp240. Pro265-Gly268 .
HA R /A (Met turn) RS 4 A5k gk
(Asn288-Asp295) FY J B4l sk ® . bt i
PERS I 1k R 4> 7 A ZBCS B His228 .
His232 I His238 fY N Jit & Jilt I T A L 4oz i A
TEYEDL A ad

221 LysargiNase 1% #E T L 2 M5 124
CATIISE S S AT LysargiNase i CTSD w1, 24
BBl de i), LysargiNase J& T Py 24505 5
TAELERT, ZBERSE I A BERLIN E , JFHA R 5+
(UG M
3.2 LysargiNase 89%E Bl E

LysargiNase FJ 5 55 b 7] 1) 1 28 iR FIORG 22 1Y
N i, U0 RE S ik 92%, 1 L5 Trypsin 24401,
it L) 175 P AT ) TR 2 R AR A (KD R 24 52%
40%)° T LysargiNase fORHIE: S, Al LU
A= N i BlPE 2 IR AR I (K/R) AYRKEL, X ik
Bri IE A RO L N, B, BRER AR 1R
it 15 Ak i Bk BE7E CID F HCD #2445 R 74 LA b
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BTN R BT, e ETD MABR =4k
L c B 1 FARE B P R LN, LysargiNase
A= B B B AR R 2T L 5 P e a B, Xk
a B 1] M B T g

LysargiNase it o] YJJF Z Bl &40, Wi
FeAl . XFFRBA G FR A b 18 i A 1 e R
K BRRAE D) N o, LB —E A, = AL
R IS 1 . 1B LysargiNase JCvE I IT 2 WAk &4
T SR R B LY, 3 K ) 4t A T R
WESEHE I T 51,

LysargiNase AYFFPENFSE B T5 Trypsin A
BFag HAME, [HI Trypsin/LysargiNase B4
f FH B AT LSRR BBl A A B, sk
Jo i AR T 4 TP R 2R A A R A T I ) g

5o
4  LysargiNase 7 & & Jt 41 %4 52 & # BL A

41 EHRCKIREHRBELTE

TR S 1 2 R 3 51 S B Mk Y
W 2 2 R hRe , AE 2R A iR
RIEEEAMEM . B0, 52490 is vk R 5w
o Pk e Ak iT DA R S s fr, M2 S
RS RE S, WTRLE SRR ENERY, I E
TR o 40 4 i iy 2 S T B B3,

e F RS R O A =, SR
Trypsin ] LLUFRE S5 b 1) 1 967 20 R FIORS 2W2 1 C
Uig, ;EAE C i Bl SRR 1 AR B, (R (AR R
1 O 114 4 ik i IR B ke =2 kv B B TR DA T ) 7 A —
MEF, AEERUBIERI . LysargiNase A 455 b
P B S R FIAS 2 BR Y N 3, 772 N SRafipi: 24
SERR IR B, X — 5 2 AT AT RO R P TR i g
JREBE %0 o TS AW & B, Trypsin 44k 9
MDA-MB-231 4t fifl 24 ¥y vh %5 31 39 48 1 i
C um kB, HAKB R % E R 09%; Ifife
LysargiNase 7H1bi MDA-MB-231 4 g 24 4
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YERN T 70 NMEH C kB, HIKBESE E R
5 2.1%, JEMREAEK 2 0 Wik, FH
LysargiNase A/ SCEtE G C ik B4 2+ IR
o
42 BEBRUERRAEWRR

2015 4F Overall Z:MIgF58 & 91, LysargiNase
AIFE Trypsin JEAE 1R B RR LA s 07 35 B 42 v
23%., 7B A2 LysargiNase B9 | T 2% 5 )
RXS #il RXXSP 257U motif, X —2& motif
IEJ& PKC. ERK #1 CDK5 Z8 3 - 5 iy s 4,
2017 4F Heck 45T LysargiNase FUMF5E£ER,
ETD #2UnHs LysargiNase b)) (974 —
PG UEE R H 20%48 F F) 41%. A4 0 A
Trypsin Fl LysargiNase %7 £ 12 280 /11 6 686 /|~
RO, (AILrP A 3 852 A s Bl ] 45
7E , LysargiNase Sl %5 21| 2 834 MHEFRILAL A,
BRSNS T2 T 18.7%, Xfix sk
DL IR A S0 &, LysargiNase X 5o 2647 5 i
% E HAT fmtE, 40 RBL fi S788 Al Y813 fii sk
H AW LysargiNase 225, AHEWL Trypsin K&
20

FATZ R = MR LI, LysargiNase 1] f5
L HIB IR IKBLS Trypsin HATARGER B9 FAME o
DL P e of i v Tl o e 2 1 0 2 5 R ) ]
W AEEARIE BB R 1L motif FI{7 5158 (Peng,
Xetal. AAEREHE).

43 HEUAERRELTE

FEE AR M EEBEE B, &
PR A TEAG R I A Rk AL 1 o B By 2
B2 5 Z Mt 2, B 5% S . mRNA
BIRE FeEEdl . DNA BRME AR S5, K
B E AL EEA o-NG- 3 LK & iR
(MMA) ., o-NGNG- A4 — H K24 R (aDMA)
il o-NGN'G-XJFr — H EEHE 2R (SDMA) 3 FiE
2B AR Y P LA AT e-N-BA I R |
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e-N-Z HI L s MRk e-N- = H L sd iR 3 Fhk
FRISS30] 2 P R P Ak B 2 R 5 4 R IR
A, AR O i AR T
2B TR Ik, X R 5
A i ) 2 78 A Bl T A DGR 1297

TE B R B 2R R AL A g, B
(Trypsin) X 45 & 1 i) i 22 iR FIORS 22 R ok 2k 2
FELE YD, TR R R AL e i
LysargiNase #] DL7) 1 5L A0 08 i i) it 2 IR ARG
R, H Trypsin Y)#) B 3 A0H 28R /Y RE 1 5
754G, B4, LysargiNase if i) LAY #4544
R fy 3 Fl R AL ISR, 1 Trypsin HAEVI B KB
ks R, Ma 25 ] LysargiNase 1 Trypsin
(LA TEYD, H IR AT 09 % i T S
Trypsin JHfbEEA F42 /5 T 80%, H LysargiNase
TH AL 25 4 H A K B 2R B D7) 361 mT i B f )
HLLREE motif, U1 RG. RGG 4%,

LysargiNase 5 Trypsin i H #MER] T4 5
AR i S i, i i 2 W3t A% 2 (R i 5 T
H AL AB M A B 5

B4R LysargiNase 5 Trypsin A, 75 % & B
PRIE A A B R A e, (A2, SEG
BdE W~ LysargiNase (19 Jik B A 1% G i I AI%
T Trypsint™ 1765 4 B 4 50T e P 0T 1 T 1 05
P LSRR SR T S Bk, ik,
R LysargiNase 1 Trypsin 24 o & 4% 50 4
MIFER], AT RER ZEAR Y LysargiNase fit 45 14 #1177 14
R SO LA T G

5 MNEHRE

A LB B e B R 0 & RS 4
FAOim FE MR AT 2 MRS E . U
LysargiNase i X2 i 545 0 I e S L AE B 1
2T PR, AU R TR 58 A 2
TS E 1 C i ik R AR gY , $TH TR mA
T AR, T HE 8 2R E A RIS &
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T 5 ST BRI T AR AT SR SRR, Bl AT XS
LysargiNase ¥ BTk iR AR BTER AL . FF 5L il 25 R
Y CE DL R i 2 AR ) & J€, &%) LysargiNase FF
J R R A A A R, R it —
M By B 1 A 2 R e 4 R R R A
B, AR ARG e AR e i 3l (1 W) B 25 5
R S () AR FE A
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