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112 ORTFFINT I ) RIFH—FDOLEE

UNRTFONT I NTFHL=BOP TR LISHOENTNDLDIE, & hDDPPIV TH
%9, & b DPPIV I, MAHHEFANA R Y et 2 7 T T F R 1
(GLP-1; glucagon-like peptide 1) X° 7 /L 71— ZAKAFVEA 0 2 U L0 IfIEIR ) ~ 7 F | (GIP;
glucose-dependent insulinotropic polypeptide) & W\ N> 721 > 7 LF o DiEFMEZHIE L 25, 71
a—ZfEFE MW ROEEIZH O, ZOZ b, ERTIE 2 BEERRERIE L L ORI
DPP4 [LEAIAME DIV TS P, F/-t hDPPIV %, CD26 L[A—53 1T ThHoHI L bHL
INTTR>THEY . THROILFES L L TORRLIFERSZ ENMbNTND

—J5. WY DPP 1%, WERIRINE T D Porphyromonas gingivalis 5% HIMiHER & LT
FN IS Stenotrophomonas maltophilia 73 £, # 2 /X7 ER0XTF R a8 L3 D PEIERRE
77 LEMEiE  (Non-Fermenting Gram-Negative Rods: NFGNR) [Z177E L. NFGNR D #& 5
s 2 H > T %, DPP IEZEIZ NFGNR DY 77 ZLRNITAFAEL, NI 7T ZLARIZEWD
TAHY AXTF RN IXTF REpEET L, EASNIZY T F Fid, POT (Proton-
dependent oligopeptide transporter) 12XV, 7/ BRHIA L D HEHAYIC NFGNR O |k
TITAXALIWMYIAEND, THE TONIET DPP KIEHROAEFITIH S LD Z & bho
TW5Z b L, DPPIINFGNR OAFICHFICEE QR TH L ENE XD,
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WD 2FBEOT B Y T T = ERE L CORTTF REEAT H (NH2-P2-P1(Pro/Ala)-
/[-P1’-P2°...)y = D— 5T, EMHDAPIVIZIZ 0 ) o7 7= 1CMZ T, B Refx 7o
V& HiRi%9 % (NH2-P2-P1(Pro/Hyp/Ala)-//-P1°-P2°...) LW 1E WA H 5,
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DAP IV (3 o J& 5 i Porphyromonas gingivalis®® <° 2% %Mt Y & Stenotrophomonas
maltophilia® 72 & D 2 X7 BT F R EER &+ DHEIEREE S T A EMEHTE NFGNR
(ZAFAE L, DT F 2 —F L 1 [FEIIC NFGNR ~DS5FEJHOMAG 54T > T 5 2, NFGNR
DERFHERLELT, ZVvr, 7unlr e Fadi 7ol ook UG & 57
F K TaZ—%4" ( «(Gly-Pro-Hyp)n- )| ZHIHNTWA, a7 =7 42x7 vl e F
X7 RYURELSEFENLIZ LD, T r ) R Rex v T e ) U RPRAICHREE L
TUNTF FaEAT S DAP IV IZ, NFGNR OREFEMARICHFICHE LR THD &5

20

1-4 Pseudoxanthomonas mexicana W24 B3 DAP IV

AW TIL, GBS TR OB O R AL S NI HEIEREE S 7 LA2EME TH 5
Pseudoxanthomonas mexicana WO24 H12E® DAPIV (PmDAPIV) Z MW 7z,

PmDAP IV Ol =731 % Ser613, Asp689. His721 Tod 5, PmDAPIV O 7 X/ Rl %
flLo> DPP4 D7 X/ Feldd] & bl 32 & MIFEIMEIXZ AR Stenotrophomonas maltophilia
DAPIV & 13 74.2%. 6)EJ%IRIKIE Porphyromonas gingivalis DPPIV & 1% 25.5%, & b DPPIV
ElX22.8% ThH o7z,
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RIS RIF IR & U CERAY DPPIV [EEFINHE DI TV A Z &2, B b DPPIV O
WEAEMZIRFRN N ETICE S ST 5, Bz, 2R DPPIV LERITH D
Saxagliptin 1%, HEEAKELL L TV 5 Vildagliptin £V & 5 fE@ W HERH 5 3, Z oHH
I%, £ Saxagliptin D> 7 /) 0 Y D UESIZIET 7 u T u X aRneED Zovsa
7853 DPPIV O Tyr666 lEH & OBUKMFEAE/EHZ 22 LN b Tns, 25
HIZ. Saxagliptin DA, 7 X~ FNIEIZHONTWD B R 353 DPPIV @ Tyr547
HEARBREAZERLTOD I ENETONTND, FEmEALEL, 7 /R DU
I% DPP IV ~OEHRAUFE SIS, = b U LEEIE DPP IV ORI Ser630 & 3G K5 G 2 Ak
T 52 LI LY DPP IV [HEDORFNMEIC, 74~ o FIVEONARE 72 & 5 & 1% DPP IV ~D
FEALZERIZHGELTWD, 20X, NS 720V Ty RICBET &A1 7
AL, BEORER S TICxt T 2RISR A E 2 D ECHEFICHETH D,

y IS
A

K 4. & N DPPIV &t b DPPIV FAEED M FiEE
Z2 : Vildagliptin /& : Saxagliptin
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S HIZk FDPP IV X, C RIHHIOHEE R A A N2 o/ IAKZIREESE 7 +— /L K&V D |
Br—hRa~l v 7 ATEENTWDHMEEEZA L, NRIGMD B 7 mR_T FAAL 21T 8
KOP (7 L— ) B85S E D R efsEz2 g+ 2 9, g7raXg kx4 o7
L—R®D 4 SEIZITENANY v 7 ZARFEEL, TONY v 7 ZAFDOX TV Glu £F—7

(Glu205-Glu206) * NIEEATF RO N K8k B 5 L T b Z & BbnoTnd, £
Iz, BT HRNT RAAL DT L— R 2ITMFHET D Argl25 (ZIEETF RO VR =D
WARIZB LTV D Z e BbhoTnD P (F RAL v X7V GluETF—7, FER#
2R 5 Arg IZOWTIEE I~V BEIZTHRIRT D), Pl BFEGT D487 > MIBKMET
I BEFRHL Tyr547, Tyr662, Tyr666 7> BRI TR Y | REREBRIENFAET D7D AN
— AT,

—J5. AW DAPIV 2B L CliX. S maltophilia B3 DAPIV (SmDAPIV) O 7 AR{RAT
{AH5E (2.8A 2yfiRfE. PDBID: 2ECF) “. P gingivalis H13k® DAPIV (PgDPPIV) O 7 R{k
SRS (2.2A S3fiEfE, PDBID:SOLI) *' 8B & 027> TRV . A DAPIV LAY
& DMENMERICET 2 FIE 52272 > Ty, SmDAP IV & PgDPP IV O 37 i
Z T %5 & | PgDPPIV O ECEE /A EALIL, SmMDAPIV LV i LA, & | DPP
VIR TN, WE AT F RO NVR =V EZRFHT 58 FDPPIV O Argl251ZBIL TH,
PgDPP IV TiX Argll5 & LTV FIRESINL TV, TR0 &b, SRS F|
VRTFUNT I ) XTI FHLX—EIVIEZ, B RDPPIV ¥ A 7L SmDAP IV # A 7D 250D
BA T TEDHIENEZDLNTZ, 22T, PgDPPIV (& k DPPIV ¥ A IS
5 ENEZ LN, P gingivalis UKD XTFINT I ) RTF X —FE IV % PgDAP
IV Cid72< PgDPPIV &tk 352 & & LT,
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-6 HFZEoBEHL BER

IHNETHRANTE L DT, DAPIV L, EIRIEIKE Porphyromonas gingivalis <°2#1iif
PEEE Stenotrophomonas maltophilia 732 ¥ D, B 37 R0 TF R a2 R BIH L T HHEIERNE S
7 LRI NFGNR ICFE L, UXTF REFEAT H 2 & T NFGNR O3S 4 -
TWHEEREFETH D, ZOMAEY DAPIV 28 NFGNR (2% #E 2 a3 57201027 F
REPEAT D AN = A LEHENTT D 720100, #EY DAPIV (T X % KB RGO
AW DAPIV &V T RE OMANERZBGET 2 0EDNH D,

S BT, AWFFEIC L0 EY DAPIV OFERRRERE 2 A & M2 eduid, 2k THZE <
DOWFFEIZE VB SN/ > TS E k DPP IV (2 & 5 FE RS & o L AliETh D,

L7213 TARMZETIE, £ 9 NFGNR HKED DAP IV O 7 RS IAMERE & . NFGNR H K
D DAPIV & U Ty R DEEBRDONEHEEZRETHZ 2B LT, 612, 2200
WY DAPIV 2 X 2 B REAE . PUEY DAPIV L U v REDOMAEM, & k DPPIV
& DIEFEFROBE NI HONWTEL LT,

D OSLIRHEIEE I, Y DAPIV &8 7o 7o/ & L7 B 3 D BRFE (T SL-D Pl e
RS D,
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-1 FEH5F

ARFZETIX., T THBEHROBESM N LR A INT-WEIERE T T AatE TH D
Pseudoxanthomonas mexicana WO24 HD DAPIV Z W TEBREZIT-T-,

II-2 PmDAPIV DOZEL L kR

RHERK 7 V=703, FRROFIEIZT PmDAPIV % KIGE TRBL, HR L7,

£7°. P mexicana W024 O/ I DNA 7 A 77 U 25 P mexicana WO24 @ DAP IV EAix
THIr—=0 7 Lic, XY 7T XALFD PmDAPIV (X723 7 X VB ENH 72> TR |
5y 7 BT 79981.58 S IE 5.80 Td 5, FEBLS T A I K & LCIE pUCI9 (Takara Bio) % .
FEHAR A R & L TIXE. coli IM109 (Takara Bio) Zf#H L. 2x YT £5#1C 37°CIZTHE L 7=,
EHIZ, ODeo A3 0.6 & 72 > T lf i T IPTG (FIRFE 0.1 mM) TEEELZMNT 2, FFEND
6 REfEIZ 1 8000 x g T LvyBfEZa L. #£5H L7-, #£HE L7 HF{K% BugBuster Protein Extraction
Reagent (Novagen) (T & V) BEREAL . BB 2 27,000x g T 30 srffEO Lz, EEL
35 5 T0%D I FE ThiZevhE <4, 20-ml HiPrep 16/10 Butyl column (GE Healthcare) CTHLK;
BT, =Dk, HIEEY 71 % 50-ml HiPrep 26/10 desalting column (GE Healthcare) (2T
Mt U7, BAQHINS, A A 2 AZH A < 2 1-ml Mono Q 5/50 GL column (GE Healthcare) (2T
FEHL L, PmDAP IV 288 £ 5 W4y 2 5 80mM Tris-HC1 pHS.5 DFEE IS > 7 7 — 55
LTz, 2Ny 77— L7247/ % Vivaspin 20 concentrator (GE Healthcare) CEAE L 72, %
YRNTEREIET T v R7 4 — NEICTHRIET V7 I v 2 A2 o4 — e LTHIE LT,
NTLruw b 7T 7 4—=F25CT, MOMRIZONTIL4CTHEL L7,

10
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II-3 A&k

PmDAP IV Offfbiz, BRI N—T PR LI T Va2 o, ~oFr s ke
Y TRRIEWAE, 7 IIEBIEIS TIT o T, BRI O LY~ 7 vic>n T, SDS-
PAGE %17\, PmDAP IV OHEE 7+ EOIKE) TARNEIZ S > 7N R sl LICHED
MWIRNZ LR LT (R 7 V—7), PmDAP IV OfEfLAIMFERad 5720,
Initial sparse-matrix crystal screening®? #4177z, Initial sparse-matrix crystal screening & %,
HHEYZ 7 B ORE AL AT H 2556 . £I2ITBER ORE LA TARL L 7ofs b 23
BRETHLLEIC, S IERBELREOILEAL Ny 77— W, Al HZE 5
WA LRI TR LRI 2 R T 2 HETH 5, BRIBORF(LA 7 V—=2 7 T,
A7 J—=227%> I (Crystal Screen, Crystal Screen 2, Crystal Screen Cryo, PEG/lon, PEG/Ion
2, Index (Hampton Research), Wizard I, 11, III, Ozma 1K, 4K, 8K, 10K, Cryo I, II (Rigaku Reagents),
PACT, JCSG+ Suites (Qiagen)) D11 T% ., PmDAP IV OfE i b &b D IR L 22 o -5 2 5
e A7 VU —=27% v I Crystal Screen 2 [Z D\ itk L7z,

Il b ERRIL, ETERRYE MEEWEFRE, RIORT: EREMERT, K OVISS
EIE D HARZEBRBIZ TIT o 72,

11



I B 5E

I1-3-1 PmDAPIV-WT (7 R{K) OfES{b&t:nigi

fmfbR 7 Y —=v7

g b A7 ) —=> 7% v b TH 5 Crystal Screen 2 (48 5:4:) # T,

PmDAP IV Ot 217> 72,

PmDAP IV D5 it Sef:
Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates

Temperature (K)

293

Protein concentration (mg/mL)

10

Buffer composition of protein solution

80mM Tris/HCI pH8.5

Reservoir

Crystal Screen 2 (1-48)

Volume of drop

1 u L protein + 1 u L reservoir

Volume of reservoir (u L)

200

Crystal Screen 2 @ 48 5D 5 B, TREOFMFTHEGD AR LTz,

12% (w/v) PEG (Polyethylene glycol) 20000

0.1M MES (2-(N-Morpholino) ethane sulfonic acid) monohydrate pH6.5

12
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(1) ORI A 7 ) —= 7 TR LR EREE S & 1T,
PEG20000 D& % T~17%(WNIZERE L. PmDAP IV OfE i b &t ot 247 - 7=,

PmDAP IV OfEf{bS&H O FE b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 10

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

7,9, 11, 13, 15, 17% (w/v) PEG 20000
0.1M MES pH6.5

Volume of drop

1uL protein + 1uL reservoir

Volume of reservoir (pL)

200

AIEAL DGR 2 LU ISR,

PmDAP IV O#E S b &b DR

7% (w/v) PEG 20000 13% (w/v) PEG 20000  15% (w/v) PEG 20000
0.1M MES pH6.5 0.1M MES pH6.5 0.1M MES pH6.5

fiin CHDMIARH,  JiE< TRV, e < TRV RS
X#REroRE 7 — 2 [ X#RE L7 — 2 1 XEBErmE 7T — 2 #ll
EZATOMLEDY, ENTIEARI &, ENTIEARI &,

FEEIAER LB 00, RO 3 LI HOWT, Eb FEMESEWRER L o T,
728, 9,11, 17% (w/v) PEG 20000 O 54 CRES AR Lo » 7=,

13



I B 5E

T, KEfLFEROa b —LERE LT, bR Y —=v rTHE LN
(12% (w/v) PEG 20000, 0.1M MES pH6.5) T b RIERICHE b &21T - 7=,

FERAELITITRT,
PmDAP IV OfESRIb&ERENL 2> b —VEROER
12% (w/v) PEG 20000

0.1M MES pH6.5

XMREWFRE 7 — 2 WE  X#EPrmE 7T — 2 {1 XEREYrmE 7 — 2 {E
AT O Z LN ATHRE, EZAT 9 T LM AlRE, AT O Z LN ATHRE,
FEMEZ L Eofii b XRREPTRE T — 2 WEIHE LofER Th o 7o,

14
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11-3-2  HUEAREA 20 2 o b R TR Rk

* REBUALHERES (A4 AFTaT 722 N BRERON

ARl U7offdn &2 VT X BRETRE T — 2 MEEITOICH0 . fifh (FEmx3< o7
V=T BARIROEFELE (K 95K) TWH LN SHEEIT O FIENBEDO TR E 72> T
W5, ZOBMIZ, FEmOMAEANL, SRR CRET LT VNI DX T EREERD
EZ RS 5720 Th 2, TR ORESCHEENE Y TR & | IR Cffidh £ 70136
i D JE VAR T DK AR DK EERIED K & 72 % (REIE R T5) 72, Z o
JEREROT — 2 RENRRAREE 725 Z & KOEBEHINC X2 FEm~DF A =280 5y
MEREMNS LN B2 & XBEHTHRIZT A AV 7 OKONRNY X —F 4 7573 3) BA
ENDZ N D, WY ERZHND Z Il NG EHES I ENTE, SRED
m B3I CE D,

F R IR S TN B EN TV L5 R E R EEICEE~ Y M H 2 L
INTE D, TDO—IT, A LIS ISR N & ENTOWRWIEE | fidh &, P
Bl 2 M0 2 T RHR (AR L 7oAl O daALVEIR) ITIRIE L Cob @B Ic~ D v M 50 E
WY, N R (FiaT < T2 DRET D8F) ICko I a7 TLE
o ATREMENE E D,

AR L7z PmDAP IV D5 s bR ITHUHRE AN S Tuveyy, HUERAIA D BEHE~
DIRIEZ X DG REZBL < B I T, PUBiE A &2 N 2 7o 5 TREB DR T 2 0 2 iR LTz,
1 ) 22 BB A OFECIREE 1T & o 87 B ORI X - TR 503, A ENIRE 72 Bishs
HIT&H S Glycerol M\ Nz, BNET X BRIETHRE T — Z JIE T i b7 5 5t & Hkr L7z
12% (w/v) PEG 20000, 0.1M MES pH6.5 Ot {bimikiZ. Glycerol Z 1z 20% (v/v) Glycerol
Wik & Uiz,

15
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PmDAPIV OfESt (FLEHEHEFIAD)

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 10
Buffer composition of protein solution 80mM Tris/HCI pH8.5

9.6% (w/v) PEG 20000
Reservoir 0.08M MES pH6.5

20% (v/v) Glycerol

Volume of drop

1uL protein + 1puL reservoir

Volume of reservoir (pL)

200

PmDAPIV OfEft FLHEHEFIAD) ORER

9.6% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

v

XMRETRE 7 — & E %

115 2 &M wTe,

FRHEMEDY & <L XERETRE 7 — 2 JEIZHE L72fi Th - 72,

16
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I1-3-3 PmDAPIV-WT (&) ofEsk

PmDAP IV OB R ZH LT 5720, PmDAP IV (7 RIK) OfEdmibait%z b
£, PmDAPIV & U B> R EOEAKROIRERLEIT- T2,

PmDAP IV [ZEETF RO N Kb 2% H D Pro X° Hyp ik 3 5 Z & 302> T
Wb Z END, PmDAPIV OXTF RADY H RKE LT, NEGEND 2% BIZ Pro <° Hyp
N DHHDEEIRN LT,

(Gly-Pro, Gly-Pro-pNA, Lys-Pro-Tyr, Lys-Pro-4MbNA, Diprotin A (Ile-Pro-Ile),

Gly-Hyp, Pro-Hyp, Diprotin B (Val-Pro-Leu), Val-Hyp-Leu)
F72. & b DPP4 Z[HET HLEWITMEY DPP4 ([ b & D rIREMD H D LB X,

t | DPP4 [HELAW A PmDAPIV ® Y 4 K& L TEIR LT,
(Inhibitor 1¢c, KR62436, Berberine, K579, Lisinopril, Pefabloc SC, DFP)

17
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PLFIZ PmDAPIV & X7 F KR U H o KEDOHFESAL DS, fERE2 7T,

PmDAPIV & Gly-Pro D 3:iESAL

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 10
Ligand concentration (mM) 20
Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000,

Reservoir

0.1M MES pH6.5

9.6% (w/v) PEG 20000,
0.08M MES pH6.5, 20% (v/v) Glycerol

Volume of drop

1uL protein ( 10mg/mL PmDAP IV )
+ 1uL reservoir ( 20mM Gly-Pro )

Volume of reservoir (pL)

200

PmDAPIV & Gly-Pro D 3:iE S L D#E R

Reservoir
12% (w/v) PEG 20000
0.1M MES pH®6.5

PR ORGSR 3 ERL, XBREPTEET — 2 EETT O Z

& DNTTHE,

18
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PmDAPIV & Gly-Pro-pNA - ToS D 3&fES{L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 10

Ligand concentration (mM) 20

Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000, 0.1M MES pH6.5

Reservoir
9.6% (w/v) PEG 20000,

0.08M MES pH6.5, 20% (v/v) Glycerol

1uL protein ( 10mg/mL PmDAP IV )

Volume of dro
P + IuL reservoir (20mM Gly-Pro-pNA - ToS )

Volume of reservoir (pL) 200

PmDAPIV & Gly-Pro-pNA - ToS D 3t#ES{LD#E R

Reservoir
12% (w/v) PEG 20000
0.1M MES pH®6.5

19



I B 5E

PmDAPIV & Lys-Pro-Tyr D 3t#E (b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 4.5,4.75,9

5(4.5,4.75mg/mL PmDAP IV @ & X)

Ligand concentration (mM)
4 (9mg/mL PmDAP IV D & X)

Buffer composition of protein solution  80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

R . 12% (w/v) PEG 20000
eservorr 0.1M MES pH6.5
20% (v/v) Glycerol

15% (w/v) PEG 20000
0.08M MES pH6.5

1uL protein ( 9mg/mL PmDAP IV, 4mM Lys-
Volume of drop Pro-Tyr F 721% 4.5, 4.75mg/mL PmDAP 1V,

SmM Lys-Pro-Tyr ) + 1uL reservoir

Volume of reservoir (pL) 200

PmDAPIV & Lys-Pro-Tyr D3tfESR{LDORER

Protein

9mg/mL 4.5mg/mL 4.75mg/mL
concentration
Ligand

4mM SmM
concentration
12% (w/v) PEG 20000
15% (w/v) PEG 20000
Reservoir 0.08M MES pH6.5
0.08M MES pH6.5
20% (v/v) Glycerol

BERL

Crystal

BCIR OGS, XFREHTRE T — 2 JEZAT 5 2 L 23 AlHE,
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I B 5E

PmDAPIV & Lys-Pro-4MbNA D 3&fEf1L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 9

Ligand concentration (mM) 4

Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.08M MES pH6.5
20% (v/v) Glycerol

1uL protein ( 9mg/mL PmDAP IV, 4mM Lys-

Volume of dro
P Pro-4MbNA ) + 1uL reservoir

Volume of reservoir (nL) 200

PmDAPIV & Lys-Pro-4MbNA D 3tfER L OFER

Reservoir

12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

BHERL

BCIR OGS 2SR, XRRE T8 7 — & I E 21
AIHE,

4l
N1
(Y
('\r
<
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I B 5E

PmDAPIV & Diprotin A (Ile-Pro-Tle) D 3/ Sk

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24, 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 8.2,9,9.6

5.5 (8.2mg/mL PmDAP IV O & %)
Ligand concentration (mM) 4 (9mg/mL PmDAPIV @ & ¥)

1.5 (9.6mg/mL PmDAP IV D & X)
Buffer composition of protein solution = 80mM Tris/HCI pH8.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

Reservoir 20% (v/v) Glycerol

8,8.8,9.6,10.4, 11.2, 12% (w/v) PEG 20000

0.08M MES pH6.5

20% (v/v) Glycerol

1uL protein (9 mg/mL PmDAP IV, 4mM Diprotin
Volume of drop A F£721% 8.2mg/mL PmDAP 1V, 5.5mM Diprotin

A) + 1uL reservoir

Volume of reservoir (nL) 500 (24-well), 200 (48-well)

PmDAP IV & Diprotin A (Ile-Pro-Ile) D3t4E (b DFER

Protein/ 8 Yme/mL /
Ligand “me 9.6mg/mL / 1.5mM 9mg/mL / 4mM
. 5.5mM
concentration
12% (w/v) PEG 20000  11% (w/v) PEG 20000 12% (w/v) PEG 20000

Reservoir 0.1M MES pH6.5 0.1M MES pH6.5 0.08M MES pH6.5

20% (v/v) Glycerol 20% (v/v) Glycerol 20% (v/v) Glycerol

FERL

Crystal

BOR OFE D ERL, XFRETRE T — X JEEZIT O 2 & D ATRE,
11~12% (w/v) PEG20000 23 it 72 5 T - 72,
2B, 7.0~10.4% (w/v) PEG 20000 D Z0E Tl 134z L72r2r - 72,
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I B 5E

PmDAPIV & Gly-Hyp O3/ R1L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration Sat. Gly-Hyp
Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000
Reservoir 0.08M MES pH6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP IV, Sat. Gly-
Hyp) + 1uL reservoir

Volume of reservoir (pL)

200

* Saturated Gly-Hyp: 100%£3F1 Gly-Hyp & 10mg/mL PmDAPIV % 1:9 OE|E TRA L.

SN EWIRE LTz,

PmDAPIV & Gly-Hyp D345 L DORE R

Reservoir

12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

BCIR OAEFR A, XFREHTRE T — 2 JEZAT 5 2 L 23 AlHE,
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I B 5E

PmDAPIV & Pro-Hyp D3 SR{L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration (mM) 4
Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000
Reservoir 0.08M MES pH6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP IV, 4mM Pro-Hyp)

+ 1uL reservoir

Volume of reservoir (pL)

200

PmDAPIV & Pro-Hyp DitfES L DORER

Reservoir

12% (w/v) PEG 20000

0.08M MES pH6.5
20% (v/v) Glycerol

BCIR DG i 23 A2 i

XMRETRE T — 2 ME 21T 9 2 & A3 AlHE,
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I B 5E

PmDAPIV & Diprotin B (Val-Pro-Leu) D 34 54 (b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 4.5,4.75,5

Ligand concentration (mM) 5

Buffer composition of protein solution  80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
0.1M MES pH6.5

0
Reservoir 20% (v/v) Glycerol

15% (w/v) PEG 20000
0.08M MES pH6.5

1uL protein ( 4.5 £721% 4.75mg/mL PmDAP IV,
5mM Val-Pro-Leu ) + 1pL reservoir % 7213

0.65uL protein (Smg/mL PmDAP IV ) + 0.65uL
reservoir ( SmM Val-Pro-Leu )

Volume of drop

Volume of reservoir (pL) 200

PmDAP IV & Diprotin B ( Val-Pro-Leu ) D 3£ b D #E 2

Protein
4.5mg/mL 4.75mg/mL

concentration

Ligand

S5SmM
concentration
15% (w/v) PEG 20000
Reservoir
0.08M MES pH6.5
Crystal

IR DG i 23 A e
XRREPTIREE T — 2 JE 24T 5 T & AN AlRE,
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I B 5E

PmDAPIV & Val-Hyp-Leu D 3tiE 544

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 4.5,4.75

Ligand concentration (mM) 5

Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000
0.1M MES pH6.5

20% (v/v) Glycerol
Reservoir

15% (w/v) PEG 20000
0.08M MES pH6.5

1uL protein ( 4.5 £721% 4.75mg/mL PmDAP IV,

Volume of dro
P S5mM Val-Hyp-Leu ) + 1uL reservoir

Volume of reservoir (pL) 200

PmDAP IV & Val-Hyp-Leu O 3:#ESR{LDORER

Protein
4.5mg/mL 4.75mg/mL

concentration

Ligand

S5SmM
concentration
15% (w/v) PEG 20000
Reservoir
0.08M MES pH6.5
Crystal

IR DG i 23 A2 i
XRREPTIRAE T — 2 JE 24T 5 T & AN AlRE,
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I B 5E

PLTFIZ PmDAPIV & & ks DPP4 [HEL &Y & O ILRESAL DR, FER %2 RT,

PmDAPIV & Inhibitor 1¢ ? 355 5u{k

Method Hanging-drop vapour diffusion

Plate type Hampton Research 24, 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 8.2,9.6

5.5 (8.2mg/mL PmDAP IV O & )
1.5 (9.6mg/mL PmDAP IV D & X)
Buffer composition of protein solution 80mM Tris/HCI pH8.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

Ligand concentration (mM)

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

Reservoir 20% (v/v) Glycerol

8,8.8,9.6,10.4, 11.2, 12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

IuL protein ( 8.2mg/mL PmDAP IV, 5.5mM
Volume of drop Inhibitor 1¢ £ 721% 9.6mg/mL PmDAP IV, 1.5mM
Inhibitor 1¢) + 1uL reservoir

Volume of reservoir (nL) 500 (24-well), 200 (48-well)

PmDAP IV & Inhibitor 1¢ D 3&kEsafb DHE B

Protein/Ligand 8 2mg/mL / 5.5mM 9.6mg/mL / 1.5mM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

PR OFE LD, XBREFTRET — & MEEIT 5 2 & A3 ATHE,
12% (w/v)PEG20000 7 i 72 5k T o 7=,
2B, 7.0~10.4% (w/v) PEG 20000 O 50Tl i34z mk L72gdv - 72,
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I B 5E

PmDAPIV & KR62436 D 3IL#ES{L

Method Hanging-drop vapour diffusion

Plate type Hampton Research 24, 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 8.2,9.5

Ligand concentration (mM)

5.5 (8.2mg/mL PmDAP IV O & &)
1.5 (9.5mg/mL PmDAP IV D & X)

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

12% (w/v) PEG 20000
0.1M MES pH6.5
23,27, 30, 33, 37, 40% (v/v) Glycerol

8,8.8,9.6,10.4, 11.2, 12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

Volume of drop

luL protein ( 8.2mg/mL PmDAP IV, 5.5mM
KR62436 F 7= I£ 9.5mg/mL PmDAP IV,
1.5mM KR62436) + 1uL reservoir

Volume of reservoir (pL)

500 (24-well), 200 (48-well)

PmDAPIV & KR62436 O 3:fE b DAE R

Protem/ng.and 8.2mg/mL 9.5mg/mL / 1.5mM
concentration /5.5mM
12% (wW/v) 12% (wW/v)
PEG 7% (w/v) 9% (w/v) 10% (w/v) 11% (w/v) PEG
20000 PEG PEG PEG PEG 20000
R . 0.1M 20000 20000 20000 20000 0.05M
eservoir MES 0.1M 0.1M 0.1M 0.1M MES
pH6.5 MES MES MES MES pH6.5
20% (v/v) pH6.5 pH6.5 pH6.5 pH6.5 23% (v/v)
Glycerol Glycerol
F :
Crystal " "

BCIR OAEFR A, XFREHTRE T — 2 JEZAT 5 T L 23 AlHE,
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I B 5E

PmDAPIV & Berberine D 3L#ESu{l

Method Hanging-drop vapour diffusion

Plate type Hampton Research 24, 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 9.2

Ligand concentration (mM) 1.5

Buffer composition of protein solution 80mM Tris/HCI pH8.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

Reservoir

12% (w/v) PEG 20000
0.1M MES pH6.5
23,27, 30, 33, 37, 40% (v/v) Glycerol

8,8.8,9.6,10.4, 11.2, 12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

Volume of drop

luL protein ( 9.2mg/mL PmDAP 1V, 1.5mM
Berberine) + 1uL reservoir

Volume of reservoir (uL) 500 (24-well), 200 (48-well)

PmDAPIV & Berberine D 3tkE b DFE R

Protein/
Ligand 9.2mg/mL / 1.5mM
concentration
12% (w/v)
PEG 20000 7% (W/v) 11% (w/v) 12% (w/v)
Reservoir 0.IMMES  PEG20000 PEG 20000 PEG 20000
pH6.5 0.IMMES 0.IMMES  0.1M MES
20% (v/v) pH6.5 pH6.5 pH6.5
Glycerol
Crystal

AR Ot i 03 2Bl
XREPTIREE T — 2 JE 24T 5 T & AN AlRE,
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I B 5E

PmDAPIV & K579 OItHESH{L

Method Hanging-drop vapour diffusion

Plate type Hampton Research 24, 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 8.2,9.6

Ligand concentration (mM)

5.5 (8.2mg/mL PmDAP IV O & )
1.5 (9.6mg/mL PmDAP IV D & X)

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

7,8,9, 10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5

7,8,9,10, 11, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

8,8.8,9.6,10.4, 11.2, 12% (w/v) PEG 20000
0.08M MES pH6.5
20% (v/v) Glycerol

Volume of drop

luL protein ( 8.2mg/mL PmDAP IV, 5.5mM
K579 % 721% 9.6mg/mL PmDAP IV, 1.5mM
K579) + 1uL reservoir

Volume of reservoir (pL)

500 (24-well), 200 (48-well)

PmDAPIV & K579 O I4ES L DORER

Protein/
Ligand 8.2mg/mL / 5.5mM 9.6mg/mL / 1.5mM
concentration
12% (w/v) PEG
12% (w/v) PEG 20000 ° 2(:;032)

R i .IM MES pHS6.

e 2(:)‘7 (v/v) 211?’ cgrf)l 0.08M MES pH6.5

° 4 20% (v/v) Glycerol

Crystal

BCIR DG i 23 A i
XARETHREE T — 2 PIE 24T 9 2 & AN AlRE,

12% (w/v) PEG20000 73 i 72 S CTd o 72,
2B, 7.0~10.4% (w/v) PEG 20000 DS Tl 134z mk LR 2v - 72,
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I B 5E

PmDAPIV & Lisinopril 3L/ 1k

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration (mM) 1
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP IV, ImM Lisinopril)

+ 1uL reservoir

Volume of reservoir (pL)

500

PmDAPIV & K579 O I4ES L DORE R
FESLIXAER Lo T,
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I B 5E

PmDAPIV & Pefabloc SC D 3:#AESM L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 8.2
Ligand concentration (mM) 5.5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 8.2mg/mL PmDAP IV, 5.5mM Pefabloc
SC) + 1uL reservoir

Volume of reservoir (pL)

500

PmDAPIV & Pefabloc SC @ 3 Sk DHs 5B

femm AR Lo T,
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I B 5E

PmDAPIV & DFP O3:fE b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 8.2
Ligand concentration (mM) 5.5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 8.2mg/mL PmDAP IV, 5.5mM DFP) +

1uL reservoir

Volume of reservoir (pL)

500

PmDAPIV & DFP O3tiE b DhE B
FEEmIT AR Lo 77,

33



I B 5E

PmDAPIV & NVP DPP 728 O34 f1{b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration (mM) 3
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP 1V, 3mM NVP DPP
728) + 1uL reservoir

Volume of reservoir (pL)

500

PmDAPIV & NVP DPP 728 O itiE b OHE R

femm AR Lo T,
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I B 5E

PmDAP IV & Inhibitor III ®3&#E 1L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration (mM) 3
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP IV, 3mM Inhibitor I11)

+ 1uL reservoir

Volume of reservoir (pL)

500

PmDAP IV & Inhibitor IIT @35S D#E

femm AR Lo T,
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I B 5E

PmDAPIV & Z-HYP DO It#EEL

Method Hanging-drop vapour diffusion
Plate type Hampton Research 24-well plates
Temperature (K) 293
Protein concentration (mg/mL) 9
Ligand concentration (mM) 4 (10% DMSO)
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 9mg/mL PmDAP IV, 4mM Z-HYP) +

1uL reservoir

Volume of reservoir (pL)

500

PmDAPIV & Z-HYP O ILHESLDORER

Protein/
Ligand 9mg/mL / 4mM (10% DMSO)
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

BCIR D6 i 23 A2 e
XRREPTIRAE T — 2 JE 24T 5 T & AN AlRE,

36



I B 5E

PLUFIZ PmMDAPIV & t b DPP4 BHEA] & oSS b O SM:, fRE =T,

PmDAP IV & Vildagliptin 3545 {b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 4.5

Ligand concentration (mM) 9.56

Buffer composition of protein solution 80mM Tris/HCI pH8.5

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

Reservoir
19% (w/v) PEG 8000

0.18M Magnesium Formate

0.08M Tris/HCI1 pH8.5

1uL protein ( 4.5mg/mL PmDAP IV, 9.56mM
Vildagliptin) + 1uL reservoir

Volume of drop

Volume of reservoir (pL) 200

PmDAP IV & Vildagliptin O35Sk D#E R

Protein/
Ligand 4.5mg/mL/9.56mM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

Bk, BRIR RS s 23 E R,
XBRIEIHToRE T — Z PEZAT O Z L A3A]

Bl
HEo
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I B 5E

PmDAP IV & Saxagliptin O 3554 &b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) 4.5

Ligand concentration (mM) 8.56

Buffer composition of protein solution 80mM Tris/HCI pH8.5
8, 10, 12% (w/v) PEG 20000
0.IM MES pH6.5
20% (v/v) Glycerol

Reservoir

19% (w/v) PEG 8000

0.18M Magnesium Formate

0.08M Tris/HCI1 pHS.5

luL protein ( 4.5mg/mL PmDAP IV, 8.56mM

Volume of dro
P Saxagliptin) + 1uL reservoir

Volume of reservoir (pL) 200

PmDAP IV & Saxagliptin D 3&FESR{LDOFER
FEREIZAERL LR o T2,
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I B 5E

PmDAP IV & Linagliptin D 3t#% 544k

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) :'5

Ligand concentration (mM)

2 (4.5mg/mL PmDAP IV O & %)
5 (Smg/mL PmDAP IV @ & &)

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI1 pH8.5

Volume of drop

luL protein ( 4.5mg/mL PmDAP IV, 2mM
Linagliptin) + 1pL reservoir ¥ 7213

0.65uL protein ( Smg/mL PmDAP V)

+ 0.65uL reservoir ( SmM Linagliptin )

Volume of reservoir (pL)

200

PmDAP IV & Linagliptin D345 S{bDRE R

Protein/
Ligand 4.5mg/mL / 2mM
concentration
12% (w/v) PEG 20000 19% (w/v) PEG 8000
Reservoir 0.IM MES pH6.5 0.18M Magnesium Formate
20% (v/v) Glycerol 0.08M Tris/HCI1 pHS8.5
Crystal

PR D& ERK, X AREITIEET

—ZMEZATO Z

GRAEDR D% AR
L arte X L4 5 — &
e N
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I B 5E

PmDAP IV & Trelagliptin O 3£/ Sk

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

4.5

Protein concentration (mg/mL) s

2 (4.5mg/mL PmDAP IV O & %)

Ligand concentration (mM)
5 (Smg/mL PmDAP IV @ & &)

Buffer composition of protein solution 80mM Tris/HCI pH8.5

8, 10, 12% (w/v) PEG 20000

0.1M MES pH®6.5

20% (v/v) Glycerol
Reservoir

19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI1 pH8.5

luL protein ( 4.5mg/mL PmDAP IV, 2mM
Trelagliptin) + 1uL reservoir & 72 (%

0.65uL protein ( Smg/mL PmDAP IV )

+ 0.65uL reservoir ( SmM Trelagliptin )

Volume of drop

Volume of reservoir (pL) 200

PmDAP IV & Trelagliptin D 3E/5E S L DR R

Protein/
Ligand 4.5mg/mL / 2mM
concentration
12% (w/v) PEG 20000 19% (w/v) PEG 8000
Reservoir 0.IM MES pH6.5 0.18M Magnesium Formate
20% (v/v) Glycerol 0.08M Tris/HCI1 pHS.5
Crystal
e g . HBGHEAR DR S 23 A B
PR O RAER, XAREHRE S S
T X SR E R 5 — 4 0 1 R
—ZHIEZIT D Z & ATHE, %
l:l o
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I B 5E

PmDAP IV & Sitagliptin D 3&#E (b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

4.5
Protein concentration (mg/mL) 4.68

5

Ligand concentration (mM)

2 (4.5mg/mL PmDAP IV O & %)
15 (6.4% DMSO)(4.68mg/mL PmDAP IV @ & X)
5 (Smg/mL PmDAP IV @ & &)

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI pH8.5

Volume of drop

luL protein ( 4.5mg/mL PmDAP IV, 2mM
Sitagliptin % 721% 4.68mg/mL PmDAP IV, 15mM
Sitagliptin ) + 1uL reservoir & 72 1%

0.65uL protein ( Smg/mL PmDAP IV )

+ 0.65uL reservoir ( SmM Sitagliptin )

Volume of reservoir (pL)

200

PmDAP IV & Sitagliptin D 3iE&RL D5 R

Protein/
Ligand 4.5mg/mL / 2mM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

BORORE S AR, XAREHTHRE T — 2 IE 24T 9 2 & 2N AlRE,
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I B 5E

PmDAP IV & Teneligliptin @ 35554t

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

4.5
Protein concentration (mg/mL) 4.69

5

Ligand concentration (mM)

2 (4.5mg/mL PmDAP IV O & %)
7 (6.1% DMSO) (4.69mg/mL PmDAP IV O & X)
5 (Smg/mL PmDAP IV @ & &)

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI pH8.5

Volume of drop

IuL  protein ( 4.5mg/mL PmDAP IV, 2mM
Teneligliptin % 7213 4.69mg/mL PmDAP 1V, 7mM
Teneligliptin) + 1uL reservoir % 72 1%

0.65uL protein ( Smg/mL PmDAP IV )

+ 0.65uL reservoir ( SmM Teneligliptin )

Volume of reservoir (pL)

200

PmDAP IV & Teneligliptin D 345 S L DOFER

Protein/Ligand 4.69mg/mL / TmM (6.1% DMSO)
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

BOROFESE 3 LR, XMRETTRE  KLR O 2N R, XARET

T—ZREZAT O T &M TTHE,

SRIE T — Z ME IR &,
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I B 5E

PmDAP IV & Anagliptin D355 84L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL) iil

15 (3.31mg/mL PmDAP IV @ & X)

Ligand concentration (mM)

4.43 (4.5mg/mL PmDAP IV O & X)

Buffer composition of protein solution 80mM Tris/HCI pH8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI1 pH8.5

Volume

1uL protein ( 3.31mg/mL PmDAP IV, 15mM
of drop Anagliptin £ 72 IX 4.5mg/mL PmDAP 1V,
4.43mM Anagliptin) + 1uL reservoir

Volume

of reservoir (nL) 200

PmDAP IV & Anagliptin O 3545 S L DO#E R

Protein/
Ligand 4.5mg/mL / 4.43mM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal

IR DG i 23 A2 e
XARETHREE T — 2 JIEZAT 9 2 & AN AlHE,
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I B 5E

PmDAP IV & Omarigliptin @ 3545 S1b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
4.5
Protein concentration (mg/mL) 4.69
5
2 (4.5mg/mL PmDAP IV O & %)
Ligand concentration (mM) 7 (6.3% DMSO) (4.69mg/mL PmDAP IV @ & X)

5 (Smg/mL PmDAP IV @ & &)

Buffer composition of protein solution = 80mM Tris/HCI pH8.5

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

Reservoir
19% (w/v) PEG 8000
0.18M Magnesium Formate
0.08M Tris/HCI1 pH8.5

luL protein ( 4.5mg/mL PmDAP IV, 2mM

Omarigliptin £ 72 1% 4.69mg/mL PmDAP IV, 7mM
Volume of drop Omarigliptin ) + 1uL reservoir % 72 1%

0.65uL protein ( Smg/mL PmDAP IV)

+ 0.65uL reservoir ( SmM Omarigliptin )

Volume of reservoir (pL) 200

PmDAP IV & Omarigliptin D 3£/ S L O#E R

Protein/Ligand 4.69mg/mL / TmM 4.5mg/mL / 2mM

concentration (6.3% DMSO)
12% (w/v) PEG 20000 19% (w/v) PEG 8000
Reservoir 0.IM MES pH6.5 0.18M Magnesium Formate
20% (v/v) Glycerol 0.08M Tris/HCI pH8.5

Crystal

PRIR ORGSRk, X
R Bl P 58 5 — & )
EXRITH 2 & DARE,

BCIR DG i 23 A2 i
XRREPTIREE T — 2 JE 24T 5 T & AN AlRE,
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I B 5E

PmDAP IV ZE2AEDFESL

* PmDAP IV-HDS

PmDAP IV OIEE O AMSEZ I 5T D720, fillft =% (His721, Asp689, Ser613)
Z Ala [ZE#E L7 HEK PmMDAP IV & HE & ok 217 - 7=,

* PmDAP IV-R106A
* PmDAP IV-R106K

FEARTF RO N Rinad i S I E A B R OSAAEEZGIZBE 57 5 Argl06 1T K 2 HEFE
AT B NTT D70, Argl06 & Ala & Lys [J(&E#: L7228 54K PmDAP IV & JE & o dik
pfb 21T o7,

* PmDAP IV-Q581L/N614Y

BEEATF RO Hyp ik lZ DWW T O A 2G5 7280, BE~TF KO Hyp idaklZ B 51
% GIn581 & Asn614 %, “OR#EE b, SR 0LEIZ/FET S F DPP4 @ Leu & Tyr (&2
L7 BAR PmMDAPIV & HE & ok b 21T - 7=,
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I B 5E

PmDAP IV-HDS O#Es{lb

PmDAP IV-HDS & Diprotin A (Ile-Pro-Tle) ? 3% {L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.2
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5
12% (w/v) PEG 20000
0.IM MES pH6.5
Reservoir 20% (v/v) Glycerol
20% (w/v) PEG 6000

0.IM HEPES pH7.5
1uL protein ( 4.2mg/mL PmDAP IV-HDS, 5SmM
Diprotin A ) + 1uL reservoir

Volume of drop

Volume of reservoir (pL) 200

PmDAP IV-HDS & Diprotin A ( Ile-Pro-Tle ) DH:AESR{LDOFER

Protein

. 4.2mg/mL
concentration
Ligand . smM
concentration
0
. 12% (w/v) PEG 20000 20% (w/v) PEG 6000
Reservoir 0.1M MES pH6.5 0.1M HEPES pH7.5
20% (v/v) Glycerol ' P
Crystal N et
BAR DR B 3340 WGHEIR O 5 A
XMRETRE T — 2 JEZAT 5 XBREPTRET — & JlE
Z L3 ATRE, MEENEER
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I B 5E

PmDAP IV-HDS & Diprotin B ( Val-Pro-Leu ) D3t R1L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.75,5
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

1uL protein ( 4.75mg/mL PmDAP IV-HDS, SmM
Diprotin B) + 1uL reservoir % 72 %

0.65uL protein ( Smg/mL PmDAP IV-HDS ) +
0.65uL reservoir ( SmM Diprotin B )

Volume of reservoir (pL) 200

PmDAP IV-HDS & Diprotin B ( Val-Pro-Leu ) D3LAER{LDRER

Protein ] 4.75mg/mL Smg/mL
concentration
Li
igand . smM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
Crystal ﬁ

BCIR D i 23 A2 e
XARETHRE T — 2 IE 24T 9 2 & AN AlRE,
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I B 5E

PmDAP IV-HDS & Val-Hyp-Leu D 3£/ 4L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.75,5
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Volume of drop

luL protein ( 4.75mg/mL PmDAP IV-HDS, 5SmM
Val-Hyp-Leu) + 1uL reservoir & 7213
0.65uL protein ( Smg/mL PmDAP IV-HDS ) +
0.65uL reservoir ( SmM Val-Hyp-Leu)

Volume of reservoir (pL)

200

PmDAP IV-HDS & Val-Hyp-Leu O35 L DRE R

tei
Protein ) 4.75mg/mL Smg/mL
concentration
Ligand . smM
concentration

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

Crystal

=

IR DG i 23 A e
XARETHREE T — 2 IE 24T 5 2 & AN AlRE,
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I B 5E

PmDAP IV-HDS & Lys-Pro-Tyr D3t (L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.75
Ligand concentration (mM) 5
Buffer composition of protein solution = 80mM Tris/HCI pHS8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

luL protein ( 4.75mg/mL PmDAP IV-HDS, 5SmM

1 f i
Volume of drop Lys-Pro-Tyr) + 1uL reservoir

Volume of reservoir (pL) 200

PmDAP IV-HDS & Lys-Pro-Tyr D 3t#E L D#E R

Protein ) 4.75mg/mL
concentration
Ligand . smM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
| &
Crystal =

BCIR D i 23 A2 e
XARETHREE T — 2 WIE 24T 5 2 & A AlRE,
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I B 5E

PmDAP IV-HDS & Lys-Pro-4MbNA D 3&#E Sl

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 5
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

1uL protein ( 4.75mg/mL PmDAP IV-HDS ) + 1uL.

Vol fd .
oume ot crop reservoir ( SmM Lys-Pro-4MbNA )

Volume of reservoir (pL) 200

PmDAP IV-HDS & Lys-Pro-4MbNA D3 Sk D#E R

Protei
rotem ) Smg/mL
concentration
Ligand . smM
concentration
12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
Crystal

=

BCIR DG i 23 A2 i
XARETHRE T — 2 IE 24T 9 2 & AN AlRE,
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I B 5E

PmDAP IV-HDS & Gly-Hyp D3/ 1k

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.2
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5

20% (v/v) Glycerol

1uL protein ( 4.2mg/mL PmDAP IV-HDS, 5SmM

f .
Volume of drop Gly-Hyp) + 1uL reservoir

Volume of reservoir (pL) 200

PmDAP IV-HDS & Gly-Hyp O I&HEf{b s R
FEER AR Lo 72,
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I

PmDAP IV-R106A, PmDAP IV-R106K DO#Eguit

KBRITIE

PmDAP IV-R106A, PmDAP IV-R106K & t ~ DPP4 [REH| D ILfESRL

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293

Protein concentration (mg/mL)

4.5

Ligand concentration (mM)

9.56mM Vildagliptin
8.56mM Saxagliptin
2mM Linagliptin
2mM Trelagliptin
2mM Sitagliptin
2mM Teneligliptin
4.43mM Anagliptin
2mM Omarigliptin

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

Volume of drop

1uL protein ( 4.5mg/mL PmDAP IV-R106A % 7=
L 4.5mg/mL PmDAP IV-R106K, 7% Ligand) +

1uL reservoir

Volume of reservoir (pL)

200
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I B 5E

PmDAP IV-R106A & t  DPP4 FEREH| D IfE S L DE R

Protein
concentratio 4.5mg/mL
n
Li
c;;glzc"ell(lltratio 9-56mM 2mM
n Vildagliptin Trelagliptin
10% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
Crystal

NEFTRIR D#E Sl D3 A AR

XBREHTIREE T — ZJEAAT 5 2 & B3 AlHE,
10% (w/v) PEG 20000 TH& g2 Rk L7z, 7235 Saxagliptin, Linagliptin, Sitagliptin, Teneligliptin,
Anagliptin, Omarigliptin O dbiFZERK L 72> 72,

PmDAP IV-R106K & t | DPP4 FEEHI D IH4E b DFE R

Protein
concentratio 4.5mg/mL
n
f;ﬁi::traﬁo 2mM 2mM 2mM 4.43mM 2mM
n Linagliptin ~ Trelagliptin ~ Teneligliptin ~ Anagliptin =~ Omarigliptin
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal - - - - -

HRR O i 203 A
XBREHTIREE T — ZJEAAT 5 Z & 3 AlHE,
12% (w/v) PEG 20000 TH&saN AR L7z,

7¢%3. Vildagliptin, Saxagliptin, Sitagliptin DifEgh T AR L7275 > 72,
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I B 5E

PmDAP IV-R106A, PmDAP IV-R106K & X7 F KD ILfES{L

Method

Hanging-drop vapour diffusion

Plate type

Hampton Research 48-well plates

Temperature (K)

293

Protein concentration (mg/mL)

4.5

Ligand concentration (mM)

3mM GYPQ

3mM GYPN

3mM GYP

3mM VYPQ

3mM VYPN

3mM VYP

3mM GYPTQV
3mM CDPGYIGSR

Buffer composition of protein solution

80mM Tris/HCI pHS8.5

Reservoir

8, 10, 12% (w/v) PEG 20000
0.1M MES pH6.5
20% (v/v) Glycerol

Volume of drop

1uL protein ( 4.5mg/mL PmDAP IV-R106A %
721% 4.5mg/mL PmDAP IV-R106K, % 3mM
Ligand) + 1puL reservoir

Volume of reservoir (pL)

200
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I B 5E

PmDAP IV-R106A & X7F FoIRESLOREE (1)

Protein ) 4.5mg/mL
concentration
Ligand 3mM 3mM
concentration GYP VYPN
12% (w/v) PEG 20000
Reservoir 0.1M MES pH6.5
20% (v/v) Glycerol
Crystal u .J

ST I7 AR DG 23 A il
XgBEITRE T — 2 ME 1T 9 T & A3 AlHE,

PmDAP IV-R106A & X7F FoOIRESRILOREE (2)

Protein

. 4.5mg/mL
concentration
3mM 3mM
Ligand 3mM 3mM 3mM 3mM
concentration GYPQ GYPN VYPQ VYP GYPTQ  CDPGYI
\Y GSR
10% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
Crystal n m “ u u

BRR, SEIT IR 5 d 3 AE A
XREPTIRAE T — 2 JE 24T 5 T & AN AlRE,
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I B 5E

PmDAP IV-R106K & X7F Ko bofER (1)

Protei
rotemn ) 4.5mg/mL

concentration

Ligand 3mM 3mM 3mM 3mM

concentration GYPN GYP GYPN GYP
10% (w/v) PEG 20000 12% (w/v) PEG 20000

Reservoir 0.1M MES pH6.5 0.1M MES pH6.5

20% (v/v) Glycerol 20% (v/v) Glycerol
Crystal

EOBCR ORESE D3 ERL, XHRE] BOR ORGSR, X#RETR
Tﬁ%ﬁrT ZREZITO 2L ET—ZMEZRITO Z &M
ﬁ)ﬂ‘ﬁbo ﬁgo

PmDAP IV-R106K & X7 F Ko {bofER (2)

Protein

. 4.5mg/mL

concentration

M M
Ligand 3mM 3mM 3mM 3mM Gi{“;T 0 Cér; .
concentration GYPQ VYPQ VYPN VYP v GSR

12% (w/v) PEG 20000
Reservoir 0.1M MES pH®6.5
20% (v/v) Glycerol
Crystal N il \ |
AR Dk i 23 A2 il

XRBEITRET — Z ME 21T 9 Z & A3 ATHE,
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PmDAP IV-Q581L/N614Y

I B 5E

PmDAP IV-Q581L/N614Y & Gly-Pro D 3LfES1L

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.2
Ligand concentration (mM) 5
Buffer composition of protein solution 80mM Tris/HCI pH8.5
12% (w/v) PEG 20000
0.IM MES pH6.5
Reservoir 20% (v/v) Glycerol
20% (w/v) PEG 6000

0.1M HEPES pH7.5

Volume of drop

luL  protein (  4.2mg/mL PmDAP IV-
Q581L/N614Y, SmM Gly-Pro) + 1uL reservoir

Volume of reservoir (pnL)

200

PmDAP IV-Q581L/N614Y & Gly-Pro D 3t:#E S L DFE R

FEERITAER Lo 72,
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I B 5E

PmDAP IV-Q581L/N614Y & Gly-Hyp D 3t#E (b

Method Hanging-drop vapour diffusion
Plate type Hampton Research 48-well plates
Temperature (K) 293
Protein concentration (mg/mL) 4.2
Ligand concentration (mM) 5
Buffer composition of protein solution = 80mM Tris/HCI pH8.5
12% (w/v) PEG 20000
0.IM MES pH6.5
Reservoir 20% (v/v) Glycerol
20% (w/v) PEG 6000

0.1M HEPES pH7.5

Volume of drop

IuL  protein ( 4.2mg/mL PmDAP IV-
Q581L/N614Y, SmM Gly-Hyp) + 1uL reservoir

Volume of reservoir (pL)

200

PmDAP IV-Q581L/N614Y & Gly-Hyp D3tfES{b DR

FEERITAER Lo 72,
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I B 5E

II-3 PmDAP IV @ X #REFTHRET — Z HIE & T — ¥ JLHE

F1Z 20% Glycerol % & Teftdb LA TRERILZ T o 727280 X BREIFTIRE T — & DIL
HLTIE a2 74 F 70T 7 &0 MUOREETIZEOF 0 LHEZ1T - 72, fismfk
S TAFTaT B NERDETB NS TR T2 GE 1, b % 20% Glycerol
Z @ Lo b A LTI P ISR RN IR S B 7ot B LINE 21T o 7o, fidhiT T A v l—71Z

BEEE~U Y hL. T —ZHEERNZ 100K DEZT AR TCT Ty val— T E{To7,
X BT 7 — # 1%, ADSC £ CCD i 2 VT 100K (2 THRfahZ | L7Ze 23 B I
L 7co IE T, @=L T — Rt Forts W E A% SR A 72T @ Photon Factory PF-BL1A
PF-BL17A, PF-ARNWI12A, PF-ARNE3A, B{L20F40T #EEEF3EPT SPring-8 BL44XU (K
BRI JERT B — AT A ), BL4IXU TiTo 72, FEMROBEIE, ARERIC X #E Y
TCEONTIZAT v 7Y a vy ) BAFRE, Mosaicity, i D ER D X720 e 84 LU
FIWr L7z, 9 3A LI EOBEHTREZ AT DfEmIC DWW TIE, s — 2 lE (LERAES
fhidn 2B L7228 b X #ia 2C, e L X SEFRE T — 2 2152) Z{T-o7z, 7 Ukt
ERETTED/RT A—F1%, xia2® B L O XDSY W CTHRE L=, PmDAP IV O EERT
— X ORGSR LOWEGEHEE (R 1) IR LT,
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# 1. PmDAP IV O X ERTF — X INESLRHR L O%EHE

I B 5E

Data set Free Inhibitor-1c Ile-Pro Lys-Pro
Facility Photon Factory Photon Factory Photon Factory Photon Factory
Beamline BL17A BL1A BL17A BL17A
Wavelength (A) 0.9800 1.1000 0.9788 0.9800
Detector ADSC Q315 PILATUS-2M ADSC Q270 ADSC Q270
Crystal-to-detector 395.3 2422 368.3 250.1
distance (mm)
Rotation angle per 0.50 0.30 0.15 0.15
image (°)
Total rotation range (°) 190.0 160.2 190.05 200.1
Exposure time per 5.00 2.50 0.75 1.00
image (sec)
Space group P2,2,2 P2,2,2, P2,2,2, Pl
Cell ‘ET;‘;S‘OHS 149.73 59.88 119.88 88.66
b(A) 326.19 120.22 120.12 104.49
71.00 231.89 262.53 112.84
c(A)
a(°) 90 90 90 67.42
B () 90 90 90 68.83
vy (®) 90 90 90 65.46
Number of molecules
per ASU 4 2 4 4
Mosaicity (°) 0.175 0.124 0.174 0.111
Resolution (A) 2.47 2.13 2.44 1.90
(outer shell) (2.51-2.47) (2.17-2.13) (2.48-2.44) (2.00-1.90)
No. of observed 939,942 540,380 931,829 540,678
reflections (30,274) (22,266) (19,145) (59,278)
No. of unique 125,591 93,976 137,770 245,086
reflections (6,043) (4,211) (5,748) (27,199)
Completeness (%) 99.9(97.5) 99.3 (90.8) 97.5 (82.1) 94.2 (71.5)
Redundancy 7.5(5.0) 5.8(5.3) 6.8 (3.3) 2222
1/ o 14 (2.0) 9.0 (2.0) 14.4 (2.1) 6.5 (2.0)
CChar 0.998 (0.643) 0.994 (0.610) 0.998 (0.880) 0.989 (0.781)
Rineree (1) 0.125 (0.834) 0.140 (0.876) 0.087 (0.413) 0.082 (0.316)
Rineas (1) 0.135 (0.932) 0.154 (0.972) 0.093 (0.490) 0.110 (0.425)
B-factor (A?) 31.8 29.1 39.8 19.2
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I B 5E

I1-4 PmDAP IV OEEHRE L BEBL

PmDAPIV ORI EIL. CCP4Y & MOLREP™ % AV, Sy EHIEIC L ViTo7-, =TV
1L LT, T TITNAREED R E ST D Stenotrophomonas maltophilia DAPIV (SmDAP
IV, PDB ID: 2ECF) “ OH &R Z F 72, s FEHIEICIE, B 520 Lo WL IR E &
LTWa EHERHITE 2T Vo 205, SmDAPIV & PmDAPIV @7 X/ BEELAIFE [FIE
IX74% ThH Y | WEDONAREEITELUL TV EHETE 5729, SmDAPIV &7 V41
ELUTH Lz, BT VR L REBALIZIE. REFMACSY, COOT™, ARPWARPY % iz,
PmDAP IV O EET — X DIFELORFHEE (R 2) 1TR7T,

% 2. PmDAP IV =2EF — X O¥EBIL O EFHE

Data set Free Inhibitor-1c Ile-Pro Lys-Pro
PDB ID SYPI 5YP2 SYP3 5YP4
Resolution range
A) 40.00-2.47 40.00-2.13 40.00-2.44 40.00-1.90
Completeness (%) 99.78 99.23 97.21 94.17
No. of reflections
working set 119,191 89,236 130,819 232,846
test set 6,289 4,652 6,835 12,222
R-factor 0.218 0.178 0.238 0.164
Free R-factor 0.284 0.226 0.286 0.213
No. of protein atoms 22,059 11,320 22,640 22,270
(avg. B-factors (A%)) (45.4) (32.5) (44.4) (22.2)
No. of ligand atoms 40 (2x20) 60 (4x15) 65
2 - (3x16 + 1x17)
(avg. B-factors (A?%)) (24.5) (25.7) (20.7)
No. of glycerol
atoms (avg. B- 6(1x6) 18 (3x6) 6(1x6) 126 (21 x 6)
factors (A2) (48.0) (46.0) (52.3) (38.35)
No. of water
molecules (avg. B- 598 700 452 2,877
factors (A2)) (33.6) (33.5) (3L.3) (39.2)
Ramachandran plot
statistics
favored (%) 2,617 (93.2) 1,392 (96.4) 2,710 (93.8) 2,747 (97.1)
allowed (%) 164 (5.8) 52 (3.6) 172 (6.0) 82 (2.9)
outlier (%) 27 (1.0) 0(0.0) 6 (0.2) 0(0.0)
RMSD
bonds (A) 0.01 0.02 0.01 0.02
angles (°) 1.70 1.84 1.77 1.90
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III PmDAP IV O{EHEE

111
PmDAP IV O AEAER

62



III PmDAP IV O{EHEE

-1 26 H#EE

AFFEIZINT, U Ay RBFES LT 720 PmDAP IV O 7 RIRDONLAHEE & . PmDAP
IV EHECIER & DA LT DA RO NS &7 o7z,

PmDAPIV /%, 723 7 X VAN G257 2= b (Glu23-Pro745) 73, A€ &K
ZEHR LTS (K 4), Z&EOSF8&ITK 160kDa Th 5, PmDAP IV [Ffiff KA 1 >

(22-35,474-745) £ B 7T KAAL L (36-475) D2OD RA A V&L, 250D KA
AV DOMIHFIET HREREAIZLY AL UBREIHR TS (H5),

AW L SO AREEE#RE D & 12, &K PmDAP IV O K& ORI %
(X6) IR,

it KA A >

catalytic domain

N L /\ /\«
, - WAl b
Y/ I AN
,/lf /;. ") K
’!,'//" )
7, -
“\;’

Vs
=

"/§ |/ Vl' "-\'(.% . \/
AP — *

= o
LK SRS KA

B-propeller domain

X 4. PmDAP IV OFF Bk STiEEE (EEHE)
Dimeric structure of PmDAP IV.
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III PmDAP IV O{EHEE

5 BARICZEY 20D FAL BRI HNATND
The protomer of PmDAP IV consists of two domains

separated by a deep cleft.
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III PmDAP IV O{EHEE

T ~yyozsEs S
84 16

10596

X 6. PmDAP IV D2 fAiE DIERIK
A topology diagram of the PmDAP IV protomer.
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III PmDAP IV OS{EHEE

IMI-2 fE R A A

il B A A 20, 22-35 7R RIRIL L 474-745 TR VB AE G, SAEHNLRD 1
DB — MR 13ARD a~Y v 7 ZATHENTND o/f IKDIERESR 7 4+ —L K& D FF
M atEEE b (X7, op MKDESE 7 +—V Nk, 777 —8 - X7F L4 —¥F
— Z ~X— A MEROPS (25} 5 433E D Clan SC D7 F RO fRlsa (R e & b 5,
il N 2 A AZiE, B Y XTI TFH—E ORI = SR TH 5 His721, Asp689, Ser613 73
aEND,

X 7. ikl KA A

The catalytic domain includes residues 22-35, 474-745 and forms an

o/p hydrolase fold comprising a central eight-stranded [-sheet

sandwiched by thirteen a- helices.
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III PmDAP IV O {EHEE
-3 p7u~X7 KAA
BT NAALY (K8) 1F, 8MOPBDO L 57 p— b (Blade) 723, b ZERIC

L THZ#ERICIEDN, B 7 aT RAL 2RO EE LTImI0 X 5 2L L T
W5, 1208 ¥— 1k (Blade) 1., 4 DD YATBANT L Kb b,

Blade 5

Blade 4

/’\

Blade 6 FAN

Blade 7

Blade 8

Blade 1

X 8. pFaXT RKALY
The p—propeller domain forms a funnel-shaped structure comprising eight blades,

each of which comprises four anti-parallel p—strands.
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III PmDAP IV O{EHEE

Blade4 D1 2H L2 2HD B A M7 v ROMIZIX, # 7V Glu EF— 7 (Glu208 - Glu209)
EEDEOANY v 7 ARFET D, ZOX TN GluTF—7 (Glu208 + Glu209) 1%, FEE D
N K LG 2T 5 (X9), £7-Blade 421X, 2 2HE 3 2HD B A KT FOMIZ
REMIWATB L — MDY, ZEBIEKDEHKIZEEG LTS

S HIZ, PmDAPIV & BE « BHEA & OB GRSLARNE T, FIZT7 REOSLIEMEE TIX
Bz T\ iElk (Blade1 & Blade2 OB OFEIK) 23#EZE T=7-, Blade1 & Blade2 DJHIZ
FET DAY v 7 AT, Argloe BEEND, 2D Argl06 (X, Glu208 & HEEE kL.
BDON KEORBFRICEG T2 2 ERH LN Lo (K9),

F72.Blade 4~8 (X.B 7' BT RAA U Ll N A A 2 & Doy FNEAIZE G LTV D

—7J7. Blade 1 =3 [Ifitflt N A 1 & Doy FNERL D72 < Blade 4~8 XV & FLokMED &L
ZENnRBZHNRD (HM10),
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III PmDAP IV O{EHEE

Blade 5

Blade 6
£209.2 )

VRTF RO 2.88
N i

Blade 1

9. #7 /N GluEtF—7 (Glu208 * Glu209)
This helix contains a double-Glu motif, Glu208-Glu209,

which forms salt bridges to the N-terminus of a peptide substrate.
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III PmDAP IV OS{EHEE

X 10. 43 FWNEEfE L Blade DZRERME

Inter-domain contacts between the catalytic and p—propeller domains are

observed for blades 4 to 8 of the f—propeller domain and the catalytic
domain. Blades 1 to 3 of the f—propeller domain have less contact with the

catalytic domain and appear to be more flexible than blades 4 to 8.
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III PmDAP IV O{EHEE

-4 7 RESLAEEE & BEELREE

PmDAP IV O7 RESLIARRGE & E - [HER & OB ARG 2 i LTe, £ ORE R,
BEESLIEREE BT, B T T RAAL O, BB N Riaikic B 59 % Argl06
e~ v 7 AZBloELND LI ICHU DL & > TV, 2D Argl06 Z&Te~Y
v 7 AL, PmDAPIV O 7 RN AEEE TT 4 A4 —F— LTk TH 5 (90-109
T X RIS , EICREIEDN 72 > TWeDIE B 7' m T KA A 2 D Blade 1, Blade2, Blade
4 ©2FHE3IEROBANT » FRITAAELEES HTMEL & 20T — b (B-
hairpinregion) TH V., it KA A L BT a7 RAL UROEAEZRD D X9 7eiiE s
Eo T, (11 IZBWT, filli KA 4 % Eil- & X PmDAPIV O 7 AR IR &
B - ER & OBEAIRSLAEE T TA UL R > Ty R G TR LT,

F 72, PmDAPIV O 7 RESLAHEE DIAMHEAFICH LY T 2=y b BHO 1213, K
BROAEADFES L TN E 0D b THEGIRLIRED L 5 A Uiz & - T
0. 90-109 7 X /) FRIREE DAY v 7 ZHEE S EGIRSLIRRNE & [FIERIC A D Z LA TE T,

INLORER LY, PmDAP IV (FEECHEFANMEET 2L &, HiELEELD LIZ
Conformational selection (H§i&EEEIR) ! &l = J- Al REME DS RIE S Tz,
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III PmDAP IV O{EHEE

Argl06 # &5
~V v 7 258
(90-109)

Blade 2

B 11. 7 RELEEE L BEARLAEE DR
Peptide-free (cyan) and dipeptide-bound (magenta) forms of PmDAP IV are shown.
Least-square fitting was performed with respect to all Ca atoms of each molecule. Ca-Ca

deviations larger than 7 A are shown in red for the dipeptide-bound form.
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III PmDAP IV O{EHEE

-5 #HE L DBEEIREEE

PmDAP IV & U7 F K Lys-Pro, lle-Pro & OEGLARHEIER . ZE4 1.90A 53 fiFRE

(%12, 14), 2.47A 5fiRge (X113, 15) TWE L7z, Lys-Pro &KX, PmDAP IV & Lys-
Pro-Tyr & OHAERLNBEONTZ D D, lle-Pro AKX PmDAP IV & & k DPP IV O
F RRMEER L LT 55 Diprotin A (Ile-Pro-Ile) > & D ILfE LN SE LN H DT
b, T DEERSIEREEDOVPEIZ LY . PmDAPIV (2 K 5 5E OFEFAERE D &
Tpolr, BEURTF NI, fBE R A A L BT aR_T RAAL VOELOfREE = SRR &
X7V Glu &F—7 Glu208 * Glu209 ([ZFk N HALEIZHES LTV,

PmDAPIV |3, HE 7T RO N Ko b 2 % H OALIEIC Ala, Pro, Hyp 3 & 72 & &
7'F R (NH-P2-P1-COOH) % LT 5, L72h > T, PmDAPIV BNUXTF REELET D
72T, PmDAPIV IC K5 EE O N Rimadak N EHE L 72 D, ZOEEE N RimOa8aklL, B
7T RAA O Blade 4 (\ZIF(ET DX 7V Glu EF— 7 Glu208 & Glu209 (2 L W 1T
%o £72.p 7T KAA D Blade1 & Blade2 OBIZAFAET D Argl06 OHIEHIE. Glu208
DOHIEE & R 2 TR L BIEEROIZ I E O N Ks8I 5 L T A Z E LN T2,
Argl06 DRIEHIEE DI b FEE P2 (LD B VR =V L KERES 2T L TV /-, PmDAP
IV O7 RETIERZ TV 728K (90-109 7 2/ BaF%R) (30~ U v 7 2 & LTH
2RI, Argl06 X2 DO~V v 7 AFEIRIZE EN TS, I 51T, Asn69l OIEHE F7-HE
P2 LD 1 VAR =)V FE L KRFERE R R L Tz,

FEE P1 LD Pro 1%, Tyr527. Asn614, Val639, Trp642, Tyr645, Tyr649, Val692 ORI
DRSS S1 ARy MINE STV (K14, 15), A P2 Ol & PmDAP IV &
OFAEAER XD 72035 72, Lys-Pro A RIZI T 5 5E P2 LD Lys IXIEMHEEALICAFTET DK
S ENLTWD—FH T, lle-Pro EEMIZIHIT 2 EE P2 LD lle DJE Y ITITAKG 1734
2o tz, ZOEEIE, lle BEAMETHL-OTHD EHEZXLILDHM, lle-Pro AR
(RHEE DT RAEIL 2.47TA ThH VKD T DBEZAT O ITIIDMENMET EHD T, ENTiEA
W, FE PLALO VAR = VIRFRIE, Tyr527 X° Asn6l4 THEL SN DA X T =4 v F—v
IO LIEIEN DR v MTAE S, Asn614 TEHOA 2/ He Tyr527 [0 Fr kv
FEEIKRFREAZEMRL TV,
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III PmDAP IV O{EHEE

X 13. PmDAPIV & Tle-Pro & DESRSLIAIEE
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III PmDAP IV O {EHEE

X 15. PmDAPIV & lle-Pro &K D S1 R~ v K
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III PmDAP IV O{EHEE

-6 PFEEHF L OEESHE I IEEE

PmDAP IV & 37T RRBLEHA| Inhibitor 1c & OEA RN AEE %2 2.43A /D ffGE CIRIE
L7 (K16, 17), Inhibitor 1¢” 1Zt k DPP IV [HERI & LT b i, HEERE & L ChHRE
TWAHILEWTH2 (IX18), Inhibitor ¢ & DEARNLAAEE S F 72, IHMHEHALICEIT DL
RIS 22 R 8E 7R LTz,

Inhibitor 1c ® D=k U VHT, RO Ser613 |2 X W REZFLBE S NILFHEREE
% L TV 7z, Inhibitor lc D &1 U 22 BRIX S1 "7~ b (Tyr527. Asn614, Val639, Trp642.
Tyr645, Tyr649, Val692) (IR i1 TUWe,

HESRTF R P2 O N KiglZFE Y45 Inhibitor 1c D7 < 7 1% Glu208 & Glu209 O

MIEH & O EAERIC X 0§k S FEE AT T R P2 EHO B /LA = L HAZH Y 95 Inhibitor
le DA VR =)V EEIT Argl06 & Asn691 OIEH & DFFAAERIZ L D ik s v T,
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III PmDAP IV O{EHEE

n

X
<L

yr52 .-

‘%/

N
Yy /
f hlbltor,lc G 2( ‘,l
i S
X 16. PmDAP IV & Inhibitor 1¢ & DE AR E

Ser613/

. { *

NS - iih
164 \0‘1 Tyro6%5
,:,!\. nhlbltOl‘i

A0 O

X 17. PmDAP IV & Inhibitor 1c EEED S1 R 7 v
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III PmDAP IV O{EHEE

o
OH O W
N

X 18. Inhibitor 1c¢
1-({[1- (hydroxymethyl)cyclopentyl]amino}-acetyl)
pyrrolidine-2,5-cis-dicarbonitrile

Inhibitor 1c is known to be an achiral inhibitor of mammalian DPP IV.

Inhibitor lc D 7 B R & AERGIX AEWETL & O AEAER DD 72> 72, 2 2T, PmDAP
IV & Inhibitor ¢ & OEAERNAEREIEIZI51T 5D, Inhibitor Ic DY L E AR LT (M19), (¥
19) 1IZBWT, REPELIRDIZFESTFNROLNTEY, Er U PUVRIS LD 7 ax
VHEUEHDOPLENRRKENT ERNbND, ZOv 7 aRXeX D)L X (X, PmDAPIV &
Inhibitor 1c D7 w2 & Gy E O BEAEAN DN Z LITEKRT S EE 2T,

(-

QoL [ cr
\

v aNRoH
10 30 50

X 19. IEERF (B factor) TH 3 Inhibitor 1c D H X
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III PmDAP IV O{EHEE

-7 7 AHiEsE

PmDAPIV & Lys-Pro & O#EIASIARHEE DS, PmDAPIV & Lys-Pro-Tyr & O EBIZ &
5 X BAEmERATIC K VO R o7, JBONTEERTF FOEFEE~ v 7,
N UARTF K CTH D Lys-Pro-Tyr D 9 5 Lys-Pro DA TH Y | FEXTF KD HFEKY O Tyr
DEFERE~ vy IR OGN ol Tiud, A EFER T PmDAP IV K & Lys-Pro-
Tyr IR % 1RA LTZBE. PmDAP IV OFEEGNZ L U Lys-Pro-Tyr ® N Kl o o7 F K
T&H D Lys-Pro (P2-P1) & C Rl Tyr (P1°) MZENEIEA S I, Lys-Pro DA MNIEME
LI ool TH D EEZ D,

F AWM TIL, BRI TH D Ser613 O Oy A3 EE D Pro O 1 /LA = )VERFR & fE
HLTWDHETEE~ v (omit electron map) 2 54L (¥ 20), FEA I 4172 Lys-Pro 723,
T UVHIER E UTTEMEEMLIZFE > TWOIRREZ BT 2 2 & 23 TE 72, fidh H OIERFREL
MHIZIE PMDAPIV & Lys-Pro & OEEERG T N4 5 FHEL, ZDHHO 3 5137 Vv
AL LT, YD 1 ik, @R~ F FOIREE (NH,-Lys-Pro-COOH) & L CfF
FEL TV,

ZOENT AR E LTRSS RZb D L LT, X7 F KRR k DPPIV LEH &
L TH1 54 % Diprotin A (Ile-Pro-Ile) & PmDAPIV & D dtfEdib b & X Riis S & it 7> & 15
b7z, PmDAPIV & Ile-Pro & DA RSLIANEEN & 5, Z D PmDAPIV & lle-Pro & D
BT, IRABEATOLEDSF 6, T AHFHEE LTIFEL TV,
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III PmDAP IV OS{EHEE

Ser613 Ser613

X 20. PmDAPIV & Lys-Pro & @ omit electron map
E:TIUAFEE A BERVRTSF NE LTHFRE
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IV PmDAP IV OEERE

IV
PmDAP IV O IR'EHEH

-
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IV PmDAP IV OEERE

IV-1 Z7 )L Glu EF—7 (Glu208 * Glu209)

PmDAP IV & U7 F K& DEEERDON A EIZBW T, BEY & 5 Glu208 & Glu209 73,
B D N KGN L, PmDAP IV & BVEOFA 2L E STV D HMA st F—
THRE LT (X9),

Iv-2 EHFRMIZBEIE 7T % PmDAPIV @ Argl06

WAY) DAPIV T&H 5 PmDAPIV (%, HE~7F KON Kimo o 2 % H D Pro, Hyp, Ala
RN L, T TF R AT D, PmDAPIV AV SO ER 4 5858 2 it 4 g
A9 2720, ARFFFETIEL, PmDAPIV HURDREGEIEEIZIN A, PmDAPIV & <7 F K - [l
EHIE OBEROMESAEE ZRE Lz GEMIIE [T PmDAP IV ONLIAHEE | 25 ),

PmDAP IV & UX7'F R &L DEEERDOSABEEIZIB T, B 71T RAA O Blade 1
& Blade 2 ORNIAE(ET 5 Argl06 ORISHDS, FE P2 LD B VR = )VEgSE & K FRES B
LTWe (K12, B13), £72. Argloe OfIgHIZ, ¥ 7V Glu EF—7 D Glu208 OIS &
WG AR L, MEEMICEE O N KRS LT D ZERH LT, il
DOAHAEAEMIEL, PmDAP IV & IERTF FRILEAITH % Inhibitor 1 & DEERD LI E
(CBWTHFEBRICAEL (X 16),

Z D Argl06 & p 7 E T KA A 2@ Blade 1 & Blade2 D DOSLARERE (90-109 7 2
JBRFREL) 1. T TICLARHEE DS B 22T 72 o TNz Stenotrophomonas maltophila H12 DAP
IV O 7 RIKOSL ARG, —E8%Z B\ 7= PmDAP IV 7 R IRD SEARREE TIE L2 TV 720,
ZOBMAD 1oL LT, HESHEROL D22V T R EMAY DAPIV OIEVEEAL & 23
HEAT A Z LI W EEb L, ERFRICEE ST % Argl06 25T 90-109 77 X/ FRik HLGE
WOMED SOOI NIMA LN EHERITE 5, £72, —HD PmDAPIV 7 ARIKD LK
IEIL, UV KBS LTV RWIZE b bT, EAE MRS & Rk 90-109 7
J BRFR I OBIEZ D ZENTE, B 7 a7 RAL v O—HBMALTiEL &> T
2o LIRS T, FHEHEAICL 4 DAPIV OSLARREE N L TRET D TREMER
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IV PmDAP IV OEERE

Conformational selection (&%) A #d Z 3 RIEEME &R S L7,

IHIZ, ZOT 4 AF—F— L TWDHHEEFO—EIEL, PmDAP IV ONARHEIEIZIBWN T,
URTF RO EANDFEET L2 EICEVENAY v 7 AEEZR L T, 72,
PmDAPIV ODEA KRN AREE TIZ, ZDO~Y v 7 ZAZPCL TR T XT KA L L DO—H
DRAA OEAREZHD L L5 A UTEEZ LT,

IV-3 PmDAPIV (28T % Argl06 D EEM:

PmDAP IV (23T % Argl06 D EEM: 2R3 272, KT K7 /L—773 PmDAP IV @
Argl06 (23T D553 e A2 Bty 21T - 72,

ZORER, Argl06 & Ala < Lys (Z{EH#L L 7228 B 4K PmDAP IV @ Gly-Pro-MCA (25§75 [#%
FIEMEIX, BES PmDAP IV OFEEIEMEICX L TREKT LI (R 3), ZO/REND
Argl06 |L, PmDAP IV OFREEFEFRICB W THEREHZ R L TWD L& BT, Glu208 D
ZEMICHEETH D Z LR S,

% 3. Gly-Pro-MCA (Zxt3° % PmDAP IV OAA{LFERIFEYT

Specific activity Relative keat K., ket Kin
Enzyme
(U mg'l) activity (%) (sec'l) (uM) (sec'1 pM'l)
PmDAP IV wild-type 14.4 +0.3" 100 19.2+04 19.4+0.8 0.989 £ 0.035
PmDAP IV R106A 2.04 £0.05 14.2 2.72+0.07 26.8+0.9 0.102 £0.001
PmDAP IV R106K 5.36+0.09 37.2 7.14+0.12 345+1.0 0.207 + 0.003
Human DPP IV 4.13+0.12 - 353+1.0 37.1+£1.6 0.952+0.013
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IV PmDAP IV OEERE

IV-4 PmDAPIV IZEBIT 5 FEER® - X7 TF NEAME

— AN V) T a T T — B ORI 0 B e SRR EIE 4 SEET D Y,
1. B Z 47— K (B =2fH5%5L)

FXTT = F =

U Fur T —EOEHEEEORKE

FEEMER 7 > b

ol

£, Y LT R T T VI L M R BT L PR A R LT Y
NTF RREOEONTT 5 2 L RIS AT 2K FAMEET 5 2 LB BR TS,

IINHDZ EIZER LN L ARMIEIZ L DS PmDAPIV O SRR &1 4 i,
PmDAPIV OFERH « X7 TF REAMEIZ SOV CTHERI L 72, PmDAPIV Ofifiit = >fA5%
FL1%. His721 + Asp689 + Ser613 TH 5,

~ B —BRpE~

1) @

His721 1% Ser613 OI/KEEENG 70 257D Z & T, Ser613 DKM EZ & D 5,
Asp689 1T 7' 11 kv & ZITHL - 72 His721 DIEBEM 2L EL S8, RIS &+ 5,

(3) (4)

KEEMED E FE o 72 Ser613 OEEFEIRTI3EE P1 AL (Pro) DO IIVAR = VIRFBITREKE L
TV, WEARERR BT A Z TR T D, BSE P1AL (Pro) ORI FIL., PmDAPIV O
Asn614 E8{D NH £, Tyr527 I8 OH X & KEHRE G &2 1ED, Asn6l4 & Tyr527 134 F
T =F U= E LTHIGILS PmDAP IV WERD AR > MIAEE L, MEASLER IR REH
MHRDRL et « ek 5, /2. ¥ 7L Glu EF— 7 D Glu208 + Glu209 1T HHE P2 D
N R LB AR L. & 512 Glu208 1% Argl06 LiEEAZ T 5 2 & THREDOH A 2%
ESHTWD,
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IV PmDAP IV OEERE

4) (5)

RTF RFEENUI S A0, AR L7=_X7F KD 95 H PLAL (Pro) 28T X7 F Rk
7OV (Ser613-P1-P2) ZJEAE L T PmDAP IV IZFEAS L TWA, 2B, ZOKISIE
His721 ([Z X il s, UIrshi=d 5 R T OEERXTF K (PI-P2’-...) [XTH0nIZilE
B4 5,

6) (7

KGFDT VPRI E 21TV, ROoHERE (3) ~ (5) TORE TS FNH 4
DfRPY & LT, WaARESRER R LR T 206 M2, 22 Th, %27
=AU RV EERET D Asn6l4 & Tyr527 1ZHE P1 AL (Pro) DERFRIRT- & /KEES EE
. AR ERIRE R RO & (2 - ZELT D,

(8)
CR¥IEDIHLHT~TF K (P2-P1) 2UEHEL . RISEEHE (1) (2) TR D,

IV-5 PmDAPIV #EfEE TR LN T A HREEK

PmDAPIV & & U~X7'F R Lys-Pro-Tyr & OIFERNSEONIZE FHEE~ v FI2BN T,
fil 7% I Ser613 DFRFEF T & FEEH D P1 (Pro) DIRFBIR A1 & WBNR > TN DLEFHE~ >
DRONTZ, ZobEx, KEIZPXTF K (Lys-Pro) & LT Ser613 IZFEA LTV e, 2
(X, ERSUSHREICRIT S (5) odkEE, oF 0 | FEARTF KA PLALTHIRF S, P1 (Pro)
%Gt X7 F K Lys-Pro 3 7 2 /VHIRA (Ser613-P1 (Pro) -P2 (Lys)) Z 25k L C, PmDAP
IVIZHEAFRAG L TWOHRETHL LB R, £/, ¥ 7/L GluEF—7 D Glu208 + Glu209
LR OREARS Glu208 & Argl0e & DfEARE D Z LN TE T,

T2, ZOT7 VHRIKRIZ, PmDAPIV & Diprotin A (Ile-Pro-lle) & OILfESENHHE B
TAEEECLRAZENTE, VXFF K (le-Pro) & LT PmDAP IV @ Ser613 IZF54
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IV-6 PmDAPIV OREEHEMRr v b

IV PmDAP IV OEERE

PmDAPIV OB R EMEAR 7 o ML, il = S5 L His721 + Asp689 * Ser613, 741
N1 (S1) Ry b7 I 7B, S2R 7y hOT I kA, X7 =4 K — %
HRKT 5 Asn6l4 & Tyr527, Z 7V Glu EF—7 D Glu208 & Glu209 {2 L VL ST

726
3 4. PmDAPIV OEERHEMERr v MERT 2V BREBEOSIE
S1 A~ v b S2 AR Ty h
fitu g 7% Bk FFTT = A7 Glu
F = ETF—7

His721 Val639 Trp642 Argl06

Asné614 Glu208
PmDAPIV ~ Asp689  Tyr645 Tyr649 Ala531

Tyr527 Glu209
Ser613 Val692 Asn691
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V FEEHEOEYIAREERMOYEH

V-1 PmDAPIV IZ X AEEHDE Y AL

AWFFEIZ I T PmDAP IV ONAKREE A S0 L Z 212k 0 | HE 2 PmDAP IV O
TEPEERAL A~ ) F L NV— FEBRTE D, AEMEOHHL— ML LTEX, B 7T AL
YORRIZH DT v R EHFIT TN —hE BT ERT KA Ll N A A O/
& % side opening 72 H AV AT /L— FD 2V TH D,

ZD200N— D) L AMREMEOE WL DI, B 70T RAL Ll KA A D
2 & % side opening 7*H AV ATp/L— R ThH D, TOEMIX, 7 rT RAAL U OHFR
IZHDTF ¥ xR T TN NA— ML OEEDORY AT WNEETH L & TETEL0H
Th b,

BT T RAAL L DF % XN BIENTF R IACE S SSETF N3Ok
HLFD X 9 72 (umbrella handle-shaped conformation) % & 5721 U7 59, =R /LF—1
(2134 £ L < 72\, Z @ umbrella handle-shaped conformation [%, ZEX7F ND N KiwHd
PmDAP IV DX 7L Glu £F— 72\ > THOW, EEXTF KD C K g 7r~X7 K
AADF X FITHDHIRETH %,
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V FEEHEOEYIAREERMOYEH

V-2 PmDAPIV 75 DA OHEH

ERRMOPEH L — R E LTI, BT RRT NAALEMEER AL OMIZH D side
opening 7> AP TIT < b— FHEZ 5 TlEH 505, A FROFERNGIL, B 7 H
RT RAAL L DF % XN LAERNBH T NV — b2 BET D Z LIETERN,

AAFFETH BN/ 572 PmMDAP IV & X7 F ROMER & OESIRONLIAREE TIE, fil
BERAAL L BT ERT RAAL UBOERIDH HREH T T e, 72, AEIL PmDAPIV
OIEMNL A D 5 K HITREA L, WIRHPISIEMEAI A e X L &V 9 RIETIX R o 72,
L7ci3o T, 2D RAA VEOFESDA UTAEEDN BBV TOIRBEIC R B 220 ER Y | AR
TEHEEAL N B TITS ZEIIARFRECTH D LB 2 T,

UbEDZ L, EFMOPEHIZONWT,

(1) PmDAP IV [IHEZA L (R A A CEOESZ P CTAEENDBWIRIEICT 5 2 &)
ZEPFIC, BT ENT FAAL L DOF v XN ERY 2T 5

(2) PmDAPIV (MEELZE Z L72RIZ, KA A UEICH 5 side opening 7> 5 A % HE
H9 5
D2BYNRBEZHND,
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VI
54 Y) DAPIV &
"H¥L.35 DPP IV
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VI #5449 DAP IV L EYLE DPP IV

VI-1 #%4% DAPIV L WEYLIE DPPIV

Y DAPIV 2R DEA RGNS AW B LV WD TH BN -7 2 LT AL
S BRDSAEREEDBEIZIA 23272 > TW D IHFIE DPPIV & DEWZ IR TE 5 X 5127
ST, AW DAPIV IZRr RV ER 254525 LT, ZRE THHMNITR > TV DI
JADPP IV L OEWEZHMICL TH ZLITHEETH L EE X, PmDAP IV O{AHE L b
~ DPP IV O SLARKEE (2> CHE R L 72,

VI-2 b MEHESRIFIALT I )RFIFHF—FIV (B k DPPIV) DOAE|

t bk DPPIV %, RND 7L 2 — 2 EFMEOHERFICB W OER ICHE 2 &I Z o, B b
DPP IV (3, MAHEAFHINCA > AU Ui feilEd 2 7 v T4~ T7F F 1 (GLP-1;
glucagon-like peptide 1) <07 /L a2 — ZKFFMA > A U 3 WHITEAR U L7 F K (GIP; glucose-
dependent insulinotropic polypeptide) &\ o721 7 LF U OIEMHZHIFEI L, 7 v a—REE
PEaRD, HIE. & b DPPIV Z@RIICIE T 5 Z & TA 7 VF D5z il 4 2 b
R (=27 ) 7F ) BERTHEAESNTWD, £/, & F DPPIVILCD26 &[F—4 7+
ThHHIZENRHALNTR->TEY | THROILEE ST & L TORELIFER>Z &2 5
naTns

VI-3 FEYLIE DPP IV O#EE AR e irseis &

t F DPPIV &, B b DPP IV [HERICLTF K & & OEEIEONIEREEINH & 02 7%

STHEY ., Z< OWEEEY PRI BRI T 2 SR8 e EhTing %7,

F7-EE DPPIV & LT, B F DPPIV Ol 7 Z kT v RO DPPIV O SRk
HEH LMo TV 5D,
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VI #5449 DAP IV L EYLE DPP IV

VI-4 PmDAPIV &t K DPPIV OGBS

PmDAPIV &t FDPPIVIZEL LS, LR A A L BT RANT RAAL L D2DD KA
A & FRRICOREF L TV D, M OESIRNIIE 2 g9 5 & . PmDAPIV Tl B 7 r
T RAA L EfEE R A A > DORJIZEH % side opening 23 U TWAIKEETH DL DITK LT, &
K DPPIV TIHBIWTWAIRIETH - 7= (X 22), ML, HAKRSAKEEORYI Y K TH Y |
PmDAPIV O KA A VBT TS Z ERbnDd, 22T, PmDAPIV O G IR (1
ETRBNIAEEZ T 5 L, MHE TR T EXT RAL L O—ITKE BB LI,
HENMET DL TMBER AL L BT aRT RAL O ZHD 5 X O 72iE 2 s
ML DI ENRBENTZ, —J7 T, & b DPPIV OEAMRSLIRREE & 7 RIS 213K
SRETROEN o7z, ZTNHD T LG WAEY DAPIV I TEE RS & RFIC SIS 3 28
ET B ATREMERN ® Z DIzxt LT, & b DPPIV (TE A FHIIIEEOZLITE - Hian

LR ST,

X 22. BAEELEEED LB
Z£ : PmDAPIV A : & K DPPIV (PDBID IWCY)
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VI #5449 DAP IV L EYLE DPP IV

VI-5 PmDAPIV &t k DPPIV OIEMEEAT

PmDAP IV & & | DPP IV OIEFMHH L2+ 5 & (K 23), A7y b+ 573/
R LD —IIE WA R b T, FlZ1EX, PmDAPIV I3\ C, & h DPPIV @ Tyr631 &%
72N 21X Asn614 DFLEL TWe, ED7a8, HE P1 OFEFICEET 5 S1 AT > b
RE ZIXPmDAPIV 523t b DPPIV IZHEANTRE L, SI AT v b OBKYEIX PmDAPIV
DFHE b DPP IV IZHANTIRWZ E0300%, ZA6DT X/ BIREOEWI LD SR
oy FOMEOEWNT, & DPP IV 2 EETF R Pl @ Ala X Pro Zidikd 5 — 77,
PmDAPIV | Ala=<° Pro IZ/ 2, Hyp (B Re¥x>7mly) Z@ikd 5 &5 EHE Pl OfR
FROFEVIZE ST 5 B T,

Fro 287y MZBE LT, B FDPPIV T S2 7 RA7w MERRT X /B Toh 5 Phe357 3
ZeX H L TV ARESEDNESAITH A5, PmDAPIV TIZZ Dt k DPPIV @ Phe357 & Z:fi 72

NBICIET 2 VBB ENFEE LR W=D, S2 4847w MEk k DPPIV ITHARTAEWD

T Glu FF—7IZBLTlX. & F DPP IV X PmDAP IV ERAEICEE D N K b
Glu205 « Glu206 & THEBZ1E-> T\ 5,
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\
J

e
=7 i L
e ¥ aN (W

X 23. IEHEFALO LLEE
E . PmDAPIV T : b FDPPIV (PDBID 1WCY)
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VI #5449 DAP IV L EYLE DPP IV

VI-6 FEE~NTF R N KRBT 5 “REED L

PmDAP IV & £E - BHLEA] & OB AR SRR ERATIZ X0 91D T ST 78 o 7= fEk
(Blade 1 & Blade 2 OO FEIEL) DONAAMEE L, WA DPPIV TIXED XL H 127> T 5
D PEERNZ I PmDAPIV O EIRS IR & v R DPPIV O#E &I RREE & bhige L 7=,

ZORER, B R DPP IV (28T, PmDAP IV @ Argl06 % & e~V v 7 AFEIK & 37
KRS B CEMANIEIS, BV — T HEENGFIE L, PmDAPIV O X 9 7e~U v 7 AT
FE L2 o= (2 24),

B 24. RERBICEIE T 5 Arg DB
PmDAPIV t k DPPIV (PDBID IWCY)
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VI #5449 DAP IV L EYLE DPP IV

VI-7 PmDAPIV @ Argl06 & t s DPPIV @ Argl25

t b DPP IV ®O/b—7H§xE 1 D Argl25 13, PmDAP IV O Argl06 & S i 72 i B I /77E L C
Wiz, LLRA S, Arg OISO A X Nl TR > T (1%24),

PmDAP IV @ Argl06 OIEHIEL, HHE N K275k T 24 7 /L Glu EF—7 D Glu208
OMELE AN E D KO I L THEBEAR L Tz,

—J7. B N DPP IV @ Argl25 OIEHIE, EE PUOI AR VEEFE LB EZTER L TH
D . PmDAP IV O X 92X TV Glu TF — 7 F1D Glu DRIEH & 1ZF WA > T o iz,

SF VY, 2D Arg 1Z, PmDAPIV & t | DPPIV & CTEf7ANE IC/ETE L7223 5§, PmDAP
IV TlE Glu208 %41 L7 B/ N RKim O R 22785k 2 B 595 —J7 T, & F DPPIV Tl
BN RO MR 238 I3 583, JWE PUoORICBE S35, LW EVWRHL L
ol

X 5T, Argl25 #5&iTek R DPPIV OV—T7H1EIXZ B 70T RAA > D Blade 2 D 2 D

HE3DHDBANT U ROBIIAFIET H—TJ7. Argl06 %5 Te PmDAP IV D~V v 7 AH§
WX B 7 u~XT RAA @ Blade 1 & Blade 2 OIZAFE L T,
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VI #5449 DAP IV L EYLE DPP IV

VI-8 #ESuiEE TR % PmDAPIV &t + DPPIV O RIfE

PmDAPIV Ti%, PmDAPIV & Diprotin A (Ile-Pro-Ile) & ®3tfEdb{b7 545 5 407=, PmDAP
IV & 7 F R (Ile-Pro) & T SN D T IV RO RS RGN S E feo T, 72,
DX T AR EES L TV A B, Lys-Pro-Tyr & PmDAP IV & OIFE RS
517z Lys-Pro & PmDAP IV OEAIKRTEH bz,

—Jit k DPPIV Tid, PmDAPIV & 3572V | Diprotin A 73 b U <7 | (Ile-Pro-lle) &
LTk F DPPIV &AL, MHEARIERRAE P AR Z TR L TV Db s BEIZ B & 2
272> T 5 B0 = L X Diprotin A (Ile-Pro-Tle) 13, filiFkAL Ser630 & HAFEA E Tk
L TAHET D6 L, ARG EZBR LR WTIFIET D2H0 2 @Y BNlE S TWbd, £z,
ZOXD MEEMEBRIREREZER L TWDLHIZ, THXTF RTHD INPY

(Neuropeptide Y; Tyr-Pro-Ser-Lys-Pro-Asp-Asn-Pro-Gly-Glu) & t k DPPIV O ILfE gL & 45
572 Tyr-Pro-Ser-Lys-Pro-Asp & &~ DPPIV OEAIKRTH IS M »>Tnd o)
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VI-9 PmDAPIV ¢t b DPPIV TELR PRI EDORREEN RO 5HE

3R @ Diprotin A OF TIR~R7= L 51T, 72& ZFEENF T TS, PmDAPIV TiLT 2 /LH
MR (BOSHERI O (5)), & b DPPIV Tl mASGER KR A (ISR O (4))
DOFEEEEN R ONS, ZOHMBEZ, WED Arg I[ZX D EERBOBEBNCER L TELRL
77

VO ARLERIRBE R A TORER#E B 2 - L& (oHEX D (4)), PmDAP IV T
I% Argl06 23 Z5E P1 O N KOk #2545 — 5T, & h DPPIV Ti, Argl25
FEE PO NVAR =R Z Rk LIEE PUOREMICHE L TWD,

EE PUOANKEE (INVR=V) BvAFACHELTWD LT 5L, AR His
DT T ADBMMNLZEANT D, ZHICLD, FBE Pl & PUrOUIBNIMNE R 7\ | 3 il
I His WO EE PUOERRAICBEILICS < b, ZEoD C (P1) -N (P1) OFEAIIY]
AL <725, B h DPPIV Ti, Argl2s |3HE PI' 2% LAY P22 EL L TV DT
. PUMIIEFREL His D77 ADEM 2L EA LT < W AELER IR RE P K & HERF
LT EE R T,

— 7D PmDAPIV TiX, Argl06 (ZHE PI'OLEIZIZFG L=, & F DPPIV O

X9 2 N EARTRER IR E TP A ORER N IREETH | 7 2 VP A OREEICBIT LT v e
EZz7,
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VII &8

VII
Pl >

acl,
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VII &8

VII ¢
(1) X BYREEABEMNTIC K 0 . BEIEFEEE S T LBaVEMEE Pseudoxanthomonas mexicana WO24

)

3)

H>k DAP IV (PmDAP1V) O7 RIKNKRHEE, PmDAP IV & Lys-Pro ¢ lle-Pro + FE~7
F FRFAEA] Inhibitor 1c & DEAILIEREEZ . L1LE4 2.47A, 1.90A, 2.43A, 2.13A
Iy FERE CIRE L7z,

5572 PMDAPIV ONAAFEE & b DPPIV ONAAEGE A Hifle U, SRRSO IVE R
FOEWEH BN LT,

« PmDAP IV 3B S RFICHEE 2 H L < IX Conformational selection (f§1&%E4R) %
292, B K DPPIV TixR LW,

- BN Rmadak o B 535 Arg & & T IRIBE NS HE TR D,

s YT A NEWKRT 57 I BEREO WA TR, ZADMAEY DAP IV &
t k DPPIV OEFRFHOEVITE L L T\ 5,

-t bk DPPIV TIFHE T F R PILD W VR = VEEFE 2385k L TV 5 Arg 73, PmDAP
IV Tl RS EE 2B AT 2120200053, B NDPPIVO X572 PI'D
AT I HE N Rinsdik O A5 L Tz,

-t |k DPPIV CTlXMUm ARGEIRE R A Z TR L TV D SRREIE DS DTV D 203,
PmDAPIV & U7 F R & DEGRTIL, IEEATT VAR Z B L TWD H D
DR NT,

BONT SRR EE RS . PmDAPIV O LE s L E2 LT,

PLED X 51z, REFEIZ L0 #84EY DAPIV IZEET 28772 A& S iz, A% DAP
IV & E K DPP IV ONAEREE FOBENTH D SI A7 v hOIERICHEERRICEET 2 %
EIE DIEWL., EY DAPIV &8 7= 72880000 1 & LT ORIE - BIRIC& Lo Al REME
N D,
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FHRZITITHTY ., Z<OTHEZBY £ LIBTEEER. RARCHESIR,
FAREZEIRITIRS BH#H N2 LET,

fHETES A, BAERSA, REBSIBY A, RE—FEIAZITICOAPR L —RHIC
ED T APENICIR S BV LE T

AW DILRIBFFEE T 5 RSB FRFZDO/NERBER, SHEBE, akEZ
Ht, GHEERILSA. FREZESA. AREITS A BIRZEOHEPEEHERR, FH
ZERF B RAE O KA R E, IWAREERRER. AEPEAZMERREA. SRR
BANEIRER, 2V 7+ — AP A = ROBMEAEL, fRERLOFHIEEE
. KRERRFEBEPFERFTOF)IBEHRE, MAFEIRS A, BIFKS AR BEHWZL
£7,

PmDAP IV iSO EIPTFRE T — Z INEIX, MRV — MR EEE T+ T 77
kU — (2011G090, 2013G138, 2017G162) & SPring-8 (2013A6822, 2013B6822, 2014A6924,
2014B6924, 2015A6521, 2015B6521, 2016B6620, 2017A6721, 2017B6721) T E L=,

AL, BRIACSELIERE, FFHEREMBIE (17H3790, 16H04902,
16K08322, 25462872), FLILKRFEREGHIAFFR ARV EREL L CRAIRKEXEBEWER 7T v
N7+ —2AFE, RIEETS A 7V A =V AFRIBERTE, KIRKXFEREHARTIER
MEERIE (B FREERITFIFFEE  CR1405, CR1505, CR1605, CR1705) . & HEA#IR
B R ARB ORIV ERLUE L,

BRRIC, BEAMEFEEOE ST, TR BEH N LET,
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