$41% HaW Wl B % U R Vol.41, No.4
2020 4 8 H PROGRESS IN FISHERY SCIENCES Aug., 2020
DOI: 10.19663/j.i1ssn2095-9869.20190430002 http://www.yykxjz.cn/

SRIAE, T, PhERAL, XUXIE, 25, sk, EE. U IRE R MP MR Lupl A5 & Y aife K g i il Rk
AR, 2020, 41(4): 159-166

Zhang LH, Wang W, Sun JJ, Liu JZ, Li SY, Zhang J, Hao JH. Purification and crystallization of complex serralysin-like MP and
its inhibitor Lupl. Progress in Fishery Sciences, 2020, 41(4): 159-166

HEREEE MP B EMEH Lupl
eSS RS

ke E OEY ORRELEY xHED
FHE K ET mMEe DO
(1. EK PRI bR B0 AR T Al R A BB b TT R T S S0 5 2660715
2. DIETERFENRE B 2013065 3. F SRS S HOR S B R I = Rl B 2E 5 e
RGeS E A AR E  HH 266071 4. HRRFEFBE HLH O 266071;
5. PEBERE R BT AEYTFE T KiE 300308; 6. LA EHEAYRIEIFZFAMFEAGH PO EsE 222005)

HE DEREABRETHLEFAmMIOB Xk, 2 —WAHEERNAEERE T, £—
M ERE BRI A AR TEENF D ERE G, ARG TP E K E B85 "R RS
EH, RANRFRETHFEE, PEKRE AT MP frdIi# A Lupl HREFETHEFHREYD
Flavobacterium sp. YS-80-122, R#F 7oA 4t 7 2 & B MP, #1147 Lupl & MP-Lupl & &4,
Xt MP-Lupl & & M BEAT 45 i A& 0 28, WRIW7E 2 P& 4 T 4k4F MP-Lupl £ 44 &1k, 4 X-4t %
ol BB PR L 2 A WEREMAEEE, HERZEA PL 21 1, BESHEN a=51.66 A,
b=51.85 A, ¢=102.14 A, 0=y=90°, B=97.68°,

KA VEREARE; PEREABIFA; BE

hESES Q814.1 XHEIFRIEEE A  XEHE  2095-9869(2020)04-0159-08

e W el R R = Ny =
S FEYN 50 kDa, IO AR TR, HA R
i 2E 1 097 1 (Basu et al, 2008; Hooper, 1994), b5
FHE 1A AT ) 0 B Tk it , AR B S K 22 PR & 41
HIEME, 2 FEZ°N 10 kDa(Arumugam et al, 2008) .
R P T TS T R 4 S B B A ) R A5 T R
(BRPRIZ5E, 2018), (HAHIF 5T 34 1Y 9 1 ) 2 4748 &

S e 111 A= AN S N AN e -4 i W B I 28 N
SRATA VD B TG U . & —PEVD B QO HE 1 A )5
SEAE X P VD P A A P R AT 3 TR AL b B
RIW, — A& ICER AR P A TG &4 —BaT
il /Ny T R SE R T B1 , dabs 1) /N 2
B A vbE FQ B A B I 57 (Rivera et al, 2010).
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I fifk Ji) B A v %) 8 B A, Sy A TR A L T B
AY°E FFE (Maeda et al, 1995; Hf57AN5E, 2010), YEIK
1l T A ()RR B b AR E | AR SRR | I
GNP, FL B S E— 205 | R PR I A 4 B Rk
Yy, R R T S BT i E R S B L
(Feltzer et al, 2000, Kida et al, 2008),

FR A V0 B QA 1 A 200 DA D AR 350 ) 9 o o
A CEAE T , BT A AR P d PR m X 52, d
e 0 T P I e T S 0 4 R R, A
Fe PR =R, ATZEI S B RIS, AN ELHEAE T4
PRLA MG, V8 A b 7 1 B 1 TR AR 9 1 B (Carson et al,
2012), WFFE VD E DR 1 D ) 5500 rry 4000 ) Jt 20 AT 3 —
AR VDB IR BB 1 AT A= 259, BB Baa T b
T PG P T 305 S 11%) 200 6 J e S5 A 05 o AR B 1 g
PR EA R A & 1, B BT R s o A
o, HADEERE R R T V8 IS R ) 5 e
TiE, XF b TR 1 il A HAT i 500 1 525400 s AR 9 )
XA 2 b, /3514 APR-APRin (Hege et al, 2001)F
SMP-Inh (Baumann et al, 1995),

VhE QR A i MP KRR F H Bk Flavobacterium sp.
YS-80-122, i@ id Biilik B 4155 T MP &K (PDB ID
3UIR), XfH XS LT i K AgATT, 0 di A i 2 (] B
S P212121, 580 a=4591 A b=752 A .c=11542 A,
0=p=y=90°, FEMEZE Ryon M 0.16. Rpee A 0.21(Zhang
et al, 2011), FUAEMEIREABEM, SO
MP ()55 R AT — 3 il 57 £ ) Lupl(GenBank No.
IN689327.1), sy vb 75 [CA F R 5 Lupl i 4
PG, SRIEMEIF APRin BREITEEE N 55%, Xi#e
A MP By H &k 0.64 pmol/L(Liang et al,
2017). ASHF5E X V0 75 [ A B S0 61 52 &9
MP-Lupl 4ifk, Z5&0000, LUHIRTS 58 B 10 fh AR it
X-PHAm it oA, TR G MP-Lupl #YShiARZs
4 e BF s 410 S A P P A SR A7 o5 B8 2 S At

1 #FREFE
1.1 EAQAfE MP HWEZER X

PG 3 T 5 A i MP A9 % A ¥ %1 (GenBank:
GUO084389.1) )2 pET22b(H)#dk¥its14, LiEsl¥
(F1)} 5'-CAGCATATGATGTCGAAACTTAAAGAG-
AAAGCAGCGCT-3+ (RIZH 43R Nde 1 {7 55), T
531 (R1) N 5'-ATGCTCGAGCGCGACGATGTCGT-
AAGTT-3' (RN 53 M Xho 1 13 15) . LA 4 FE A 4H DNA
Ve, 8 P 51 %) MP JE K 347 PCR § 14,
FABGYI G 9 pET22b(+) AR F1 MP JE K14 £ pET22b-

MP JFE R TR . RARIMA R E&HERMN LB B3¢
Fe VR PR M Bk P EE A kL, Ak = R A
BL21 " RIEF%, WGS9 F1 Fi R1 i#£47 PCR
P 1 I P 4RI

WAL R AR 2 2 A=, T 37°C.
200 r/min Z&FPKEEFR . 235 IR E R ODgoo am N
0.6 i}, —MilMA 0.4 mmol/L B K| IPTG /£ R 5L
el s O3 —HAINE R VE 0 R o 2 PR v 2 4k
LEEEFE 6 h, BLDWUERER. FEBSER 0.1 f5m
A 50 mmol/L i Tris-HCI (pH=8)Z M , IRE5],
TS TR AR, 0 R L 338 VR A A T T A 00 R L AN

1.2 E g MP B4k

¥R BFFE BL21 pET22b-MP AP T FE B A
F| 50 ml LB FiFREPH &M, A 20 ul
100 mg/ml & HEZ, T 37°C . 200 r/min }5 5% 12 h,
BEFh TR 2% RIS 4 L LB B35, A
200 pl 100 mg/ml ZZ R FH &2, T 37°C. 200 r/min 3%
Fto MW ODgoo nm 53 0.6 I, FIA IPTG AU
B 0.5 mmol/L iR ALK . #E 16°CHI1 200 r/min
T FE 6 h RIv5E sl R0k .

1E 4°CLL 8000 r/min 5.0 20 min YT IE B 440 it
SRJE T 400 ml (B 0.1 £%5) Tris-HC1 2% #f
(50 mmol/L, pH=8.0)iF17 8 ik iF . MErERIfR .
200 W, 10s TAE, 10sfiRE, ZEILBEHE 40 min,
Pk 8000 r/min 2.0 EBRUTIENS, H 10 kDa Mgk
i ZE 2 50 ml,

1 FI2E M HisTrap HP itk 4iifk MP ik . I
FEZE vh A 50 mmol/L pH=8 AY Tris-HCI.500 mmol/L
NaCl A1 20 mmol/L BKMEE & W ; ¥ Ml 2% vh il A
50 mmol/L pH=8 [ Tris-HCI, 500 mmol/L NaCl F
500 mmol/L WKMEIE 5. UHER MP B 10 kDa
(AR D8 B O MR AR T SR AR, IR IS M L VR
1T SDS-PAGE Hi¥k .

1.3 #M&HEF Lupl i SRER AL

Lupl 3 [H (GenBank: JN689327.1) # #4 & 7
pET28a(+)# K I, &A% B i 3L 1Y) ok gt 4 16 2]
KIWHFFE BL21(DE3)H #1715 3Rk (LR A, 2017),
PR WAFTE BL21 pET28a-lupl %& P T 7% B #2273
50 ml LB 532359, A 20 pl 100 mg/ml FHRE %,
HAESRIB MBS MP 25, ANMFE.

Z% TR T, %A HiLoad™ 26/600
Superdex 200 prep grade #¢MZHFEA HiPrep™ Q-FF
16/10 A4k Lupl Fl& A o R HEBH €035 10 2% i ik
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21 Fl, ARSZERA 50 mmol/L Tris-HCl, pH=8.0
R A U 7R 4 WSO Tt AR, T R R o T
RN . B AN EHEZ R A BN
50 mmol/L Tris-HCl, pH=8.0; YEMiZE KB )N
50 mmol/L Tris-HCI, 1 mol/L NaCl, pH=8.0. FfJ&Z ¥k
M5 %E A 30 min M\ 0 2] 100% B 3, WAEDERE, H
3 kDa HY 8 25O MR A IR BRER , I A 1 e A s e
W k4T SDS-PAGE Hi ko

1.4 E£4&4% MP-Lupl 8% & R 4k

IR EE R AR, K LR e gtk MP
A Lupl #% 1 ¢ 1 BB S o Lupl 36 il &, FE50%
GPRIEFE ST 456 o B 0.45 pm 1938k v,
RIA5 3 52 5 W A s 30 61 0048 2 TR G WRE it o

P& HiLoad™ 26/600 Superdex 200 prep grade %t
AT, BRSO HER (A5 20 8 . EA Yo
T2y 60 kDa, I3 F 54 11.5 kDa, FIJT
B RN 2E R T A o ROTHERH A 1S i
M EREGE iR S 4lifl Lupl B —20 BRICEE O RE &
FH 10 kDa [ UERS O WA, MIARE, A DKAS I 4t
SE SRR o JE— W45 2 20~40 mg/ml fY= 4l
BE R TR, TR s . A YR
WRARTT S EMER, AR A AL

1.5 E£4&% MP-Lupl BB IEEFNMEL

ARSI R B 728 R Y HUEXT MP-Lupl EH5Y)
AT LS S AR e . MP-Lupl 2 &¥7E MP FI Lupl
PAPRGS i A AR RS I, %% ] Hampton Research /A A
HR2-110 Crystal Screen™ , HR2-112 Crystal Screen2™
F1 HR2-144 Index ™ &7 £ Fll Molecular Dimension 2
][] PEG ION1/2 F1 MD38-1/2 | & 1E 24 fLik It
TT45 S AN o FESS IR R b, T K SR
PR AR R, FRARDTIE S5 N R B
JE o S R A DTUE AT BB R A AT S A R
FARPER B o WAR SRR GG 2455/, T A Bs B
HTH loop PEHCEFN, #EMEBCHAER S kit
IR G, 5 S R R i, AT X 45 ARG TR DT e 59 vk
S pH SE52 00 PR 2 3 B A B AT LA

1.6 E£4&% MP-Lupl S8 $HkEEEIE

MRS RN A SR R, BB R E
iR R A, R PR S N H B A Sk, AR5
B P22 4D A% 3045 F1 SDS-PAGE HL Ik 3 1 48 5
TEW G T loop PRHUAA, VEVRIG B T3 A 4K
MBS0, Il Loading Buffer # 4%, #17 SDS-PAGE
FEL KRG

1.7 E£4&4% MP-Lupl B4 6T 8RR W &

AR 2 B A0 4R SO UR SSRF 4R ] BL17U1
synchrotron #FATHT S FIELHE WA o b IARATT 5 I 7
HKL2000 FEATHIEANIE, L85G 430 b A i 23 () B
i 72 f S 8 (Otwinowski et al, 1997),

2 #RE5TE

21 ZEAE MPHEZRIEGER

Wit R T pET22b-MP FKik#IK, H
W PCR RYZH A 1 PR, 295 WA 5 A B MP
FEHBY KB 1443 bp —5, WL BT B %R AU
AN, 4582 NCBI %45 )%# BLAST $5iF, 5 MP
JEHVRAAE, i MP JFAZ R B AR HE AL .

3 2 1 M

bp
2000
1000

750
500

250

100

1 pET22b-MP HiH 455
Fig.1 Amplification result of pET22b-MP

M: Trans2K® Plus DNA marker; 1~3: MP

HiZ pET22b-MP 40 JFUkr i75 5 32 1545 21| 1 A g
VRFF I A P D0 O A5 LA A, RGP K
RWE 2 PR, 5RMNESRAXBAML, F£2

kDa M 1 2

170
130
93 w——

70
53

- — e
41—-‘
3000
22—

14
9

K2 MP 1ERIAFFF P S RIS R
Fig.2 Induced expression of MP in E. coli

M: BlueRAY prestained protein marker; 1: Uninduced
supernatant; 2: IPTG induced supernatant
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48 kDa AbH IR MEABIKAW, HSEAM MP 2.3 iM&IF Lupl BIHI &4 R

TR/ A VRN FIG MP A Lupl S UESA BT , KN 5Tt
22 EEEMPHHEER 10~30 kDa ju[FISMYAL I LER, IFHeAi % 40 ml, i

HiLoad™ 26/600 Superde 200 prep grade ¥EMEHFEHELT

HLO B IR B9 MP OB 46 2 20~30 ml, 25 \ \ SR =
RAFHEBR (g alifl, (i anial 5 pirs o 2003 FH Ik

HisTrap HP (Ai5E4lifk . 10 kDa i 38 5508 W 46 bR . e i N .
ﬁt}a’ ﬂ‘ﬁ_@ﬂEﬁ{ﬂ(Z@o %4Li%?§%i%?§ﬂ/ﬂﬁﬂlﬂu gﬁlﬁq&%% 2 =5 %7@ LupI E‘J +, Eﬁffkﬁn@ 6 Fﬁﬂ?,

A2 10 mg (978 F1RE, YRAEE 3.5 ml B, 28 (1 4 i FE T — S5 S A e 0 B o
Al3A 1.96 mg/ml, MVRFEEARREE, HAHME, 55 1800 -

L35 45 W5 4 T TV IR g 1oy
M 3 iR, | SRR R E I, 2 S U 2 1200}
W, JEAALRRE S . ZMR4E RIS YR R vk an &) 4 3 lggg
Pi7R, 948 kDa, f545 MP B3 FHR/ 2 00l
2 400}
25001 1 @ 200+
2 2000} %0 50 100 150 200 250 300 350
E {8 Volume/ml
£ 1500} T e
z &5 WA Lupl 59 R HERH (235
#1000 Fig.5 Size exclusion chromatography of inhibitor Lupl
R 2
= M 1
= 5001
“
0 kDa

0 10 20 30 40 50 60
{£&F Volume/ml
Kl 3 FEEAR MP M@

Fig.3 Affinity chromatogram of protease MP
41

M 1

30

22

14
9

Kl 6 Al Lupl R HERH (355 ) SDS-PAGE HiTk
Fig.6 SDS-PAGE electropherogram of inhibitor Lupl
after size exclusion chromatography

M: BlueRAY prestained protein marker; 1: Lupl
Zoad RGP HE G 5 U R 2 45 ml, i

HiPrep™ Q-FF 16/10 FEit 178 F 2 e otk alifl . s
FIHY Lupl FESLFH 3 kDa AUHBIE R DA W A BRE:

Pl 4 ZE 1A MP 4i16J5 19 SDS-PAGE Hi ¥k A BER) 4 LAES T LLSEAEZY 8 mg ZlkEdn, W42
Fig.4 SDS-PAGE electrophoresis of purified protease MP 800 pl B, Lupl 2 (& #1356 10 mg/ml, 5 W46 )5

M: BlueRAY prestained protein marker; 1: MP PRV BE I MP — A2 i, H T2 AW e Bilr
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FHE OREA R 7 TR, 20~40 ml 4 (7 /NG Ky i H 0
VRM I 2 A, 2205 R H Gk 0 U R B UG 1) 1 S5-I R
SN Lupl, HIKANE 8 s, A5 —im
FZ&AT, 208 11 kDa, fF440H175] Lupl 95 F o

(]

'S
(=]
S
S

absorbanc
w
S
(=]
(=)

0 20 40 60 80 100 120 140 160
{&F Volume/ml

P 7 IR Lupl (98§ 75040 1

Fig.7 TIon exchange chromatogram of inhibitor Lupl

M 1

kDa

22

14
9

8 A5 Lupl B 120 #e (355 19 SDS-PAGE HLk
Fig.8 SDS-PAGE electropherogram of inhibitor Lupl
after ion exchange chromatogram

M: BlueRAY prestained protein marker; 1: Lupl

24 MP-Lupl EEYHIHIEER

HRAE AR F1 i MP RN I50) Lupl 1Y 8, 5N
EREIRIHATIR A &5 )5, 3.5 ml ) MP 5 150 pl
B Lupl {84, Lupl fidir 50 ul IARUERNHI5E 4,
233515 95 ul A &4 20 mg/ml fY MP-Lupl B &
PR

RGHHERR G an &l 9 s, 1506483 MP-Lupl
HAEY, 2 SR AT RIS AN HI ] Lupl. RIS #
il e 4 J5 n] LA GRSt AT E A il . AR
VKA A 10 Fros, RBIIKksl, &M TR 4

o 800 1
Q

g 700t
k=t

5 600
'Esoo-
5 400}
gmo- )
= 200

—l

= 100
®

0 5I0 l(I)O 150 260 250
{&F Volume/ml
&9 MP-Lupl &-& Wi RFHERH (i

Fig.9 Size exclusion chromatogram of MP-Lupl complex

10 MP-Lupl & ¥4lifk/5 1 SDS-PAGE Hijk &l
Fig.10 SDS-PAGE electropherogram of
purified MP-Lupl complex

M: BlueRAY prestained protein marker;
1: MP-Lupl; 2: Recovered Lupl

2 KBS E(ETBZE, 2004), WAFEE AL MEY
2.5 MP-Lupl EEYREMFEMVMTRAUER

MP-Lupl & &40 B FF 1A 4 20 mg/ml, ] MP
F1 Lupl BY45 fb S5 FHEAT IR 18 , 76 20 d AHFZ2 Mg,
R IR AW A A B R UTTE | 8 b AN B 0] {4
ANKE, RIS TC AR . MU S AR IR R
GYMREE 40 mg/ml, WEVIER M pH B, T
4°C 1 20°C P Al B2 5 75 A, AR DA & 1 d R A=
Ko B, ¥R F, ) Hampton Research 2\ Al
HR2-110 Crystal Screen™ , HR2-112 Crystal Screen2™
F1 HR2-144 Index™ i3] £ A1 Molecular Dimension 2
" # PEG ION1/2 Fil MD38-1/2 X7 &, [A] i xf
MP-Lupl & &k, WEATAREN 40 mg/ml,

PRIRE RS, 762 Fi & N3RS K. PEG
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ION1/2 {7 & 1Y 0.1 mol/L DL-Malic acid. pH 7.0 Fl
12% (w/v) PEG 3350 51, 14 %] MP-Lupl & & #1125
JE A s MD38-1/2 3455 £ 19 0.2 mol/L NaCl.0.1 mol/L
MES. pH 6.5 1 10% (w/v) PEG 4000, 5% MP-Lupl
BEWIBIE K R ER I E 2928 7 do MP-Lupl
AW AR ] Minstrel HT UV 188 &% 2 Nikon
SMZ800 {3 & W w4 M R e i A7 S AR I8 R 4R,
K11 FoR, 282050 UG AT LLif 8 1 45 ol &R
. SEPAEIKEIE, fFEEAYFRT (A 12),

K 11

MP-Lupl & & ¥4 5
Crystalline diagram of MP-Lupl complex

Fig.11

M 1

kDa
70
53

41

30

22

14

K12 & A AR U
Fig.12 SDS-PAGE of crystal

M: BlueRAY prestained protein marker; 1: Picked crystal

W XA A TR A, IR BB
PEHEAFALFE . £ 0.1 mol/L DL-Malic acid. pH 7.0 Al
12% (w/v) PEG 3350 41 T 15 2 MP-Lupl & 511
I ER, PERIE 1.5 A K24y, AT S S A
I, KAEDEATHIEWE . £ 0.2 mol/L NaCl, 0.1 mol/L
MES. pH 6.5 Fi1 10% (w/v) PEG 4000 214 F 153 1)
MP-Lupl & &k, IR 3HER0 2 A 1 m i

g (K 13), w1 2|l P1 21 1,
SR B Eh a=51.66 A, b=51.85 A, ¢c=102.14 A,
0=y=90°. B=97.68°, HARATHIEIHIZE 1 Urin,

B 13 MP-Lupl Z &Y sk X-S i E
Fig.13  X-ray diffraction of complex MP-Lupl crystal

#z 1 MP-Lupl E &4 RIEITEEIE
Tab.1 Collection of complex MP-Lupl
crystal diffraction data
i H Items MP-Lupl & & ¥4 i

Wavelength (A) 0.979
Temperature (K) 100
Detector ADSC QUANTUM 315r
Crystal-to-detector distance (mm) 320
Rotation range per image (°) 1
Total rotation range (°) 180
Exposure time per image (s) 0.5
Space group P1211
a, b, c (A) 51.66, 51.85, 102.14
a, B,y (°) 90, 97.68, 90
Resolution range (A) 36.43~2.00 (2.07~2.00)
Total reflection number 224946
Unique reflections 35471(3099)
Redundancy 6.3 (5.1)
Completeness (%) 97.2 (85.3)
Rpim 0.045 (0.165)
Wilson B-factor (A?) 23.6

3 FiE

ARWFFE X MP I Lupl By8aaaifh, 1504
FEIR IR A58 MP-Lupl E8%, FRSFHERH (6 3%
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X} MP-Lupl & &Witralifh, 52| HELk 5 sk
SEPAEI o BT A O, TR 2 Fh R )
At MP-Lupl AW ahik, JHTE B CIRErT X-5¢
AT BRI , 1930 0 BRIk 2 A i BT AT AR
P, HE Mz E S P1 211, SMSECH a=51.66 A
b=51.85 A, ¢=102.14 A, a=y=90°. p=97.68°,

MP-Lupl 5 & W) il AT 56 85088 6 75 i — 20 K 15
Lo, A e R i = AR S5 KD, TES5 M b VDB
FCAE P -S54 500 A 285 X8, DT PR it 0 R
Tt ) 500 P A B, Sy DA A A o R 24 ) A
P

2 % X M
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Purification and Crystallization of Complex Serralysin-Like
MP and Its Inhibitor Lupl
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Abstract Proteases are a class of enzymes that hydrolyze proteins by cutting protein peptide
bonds in vivo, controlling protein size, composition, spatial conformation, and their final degradation.
Physiological activities and diseases in organisms are closely related to proteases, such as those for
digestion and absorption of food, blood coagulation, hemolysis, anti-inflammatory, blood pressure
regulation, cell differentiation, cancer metastasis, and activation of physiologically active peptides.
Serralysin-like belongs to the subfamily of zinc metalloprotease M10B and secretes by a variety of
pathogenic gram-negative bacteria. It is a key virulence factor for some diseases. Serralysin-like
inhibitor can the inhibit target serralysin-like in vitro. The inhibition of bacterial virulence factors
presents an antimicrobial strategy that is non-destructive, by attenuating virulence mechanisms
without directly challenging bacterial cell viability. The serralysin-like MP and its inhibitor Lupl
studied in this paper are all secreted by the marine microbial Flavobacterium sp. YS-80-122. We
purified the protease MP, inhibitor Lupl and MP-Lupl complexes. The protease MP was purified by
affinity chromatography while the inhibitor Lupl was purified by size exclusion chromatography and
ion exchange chromatography. After being tested and concentrated, the two were mixed according to
the equimolar ratio to obtain the MP-Lupl complexes. Finally, purified MP-Lupl complexes by size
exclusion chromatography to obtain an electrophoresis-purified, single-purification sample of about
95 ul of MP-Lupl complexes with a protein content of 20 mg/ml. The MP-Lupl complexes were
crystallized and successfully obtained under two conditions: 0.1 mol/L DL-malic acid, pH 7.0, 12 %
(w/v) PEG 3350 to obtain a rhombohedral crystal of MP-Lupl complex and 0.2 mol/L NaCl,
0.1 mol/L MES, pH 6.5, 10 % (w/v) PEG 4000 to obtain an prism crystal of the MP-Lupl complex.
The X-ray diffraction data was collected from the Shanghai source to obtain high-quality diffraction
data with a resolution of 2 A. The unit cell space was P1 21 1. The unit cell parameters are a =
51.66 A, b=51.85A, c=102.14 A, a=y=90° and p=97.68°.
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