[t

A study on conformationally constrained peptoid with
alanyl backbone toward development of inhibitors of
intracellular protein-protein interactions
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Figure 1. Chemical structure and proposed mechanism of
conformational restriction of oligo(N-substituted alanine).
(a) Chemical structures of peptide (left), oligo(N-substituted
glycine) (oligo-NSG, middle) and oligo(N-substituted
alanine) (oligo-NSA, right). (b) The mechanism of restricted
rotations about ¢ and y angles of oligo-NSA by
pseudo-1,3-allylic  strains. Copyright 2019 American
Chemical Society.

% o KELETRERS 7 I FEREICET S, AV 3 N 7)) >~ (oligo(N-substituted glycine):
oligo-NSG, Figure 1a) 1&., X7 b A FEMIN ', N@ER7? 3 PG CHkET 2 7o 77 —Riftkoms &
MREEREOE S 16 2, R7F Ficfb b, MilaN PPl ZHETE 20 ML L THEHE N TV,
L2 L. oligo-NSG iF— DB *° 2T H > 8 7 HICKT 2 EGBMEIME . MIlEN T PPI ZHE T
X % oligo-NSG OHEGHIFIR STV %, Z#LE, oligo-NSG D T BHIEBFIKTH B 7D, ¥ V87 H &
DODMHAEFHBRZ Y FuE—NICAF E R b 7.0 eEZoNDL, Ko T, KPP TRED VARG % WMIlE 12T
BT 27 b A FEEETEL., a5 77—t & filoEaEt:, ¥ v 2B/ EaEN: % I
Wi Z 7 a2 B L, MlEN PPl % HE ATRE 2 B FEE ORI IO R 232 LEZ 6N 5,

SERFEEDSHIR E 4172 X7 b A4 FOFEBUZIAT  oligo-NSG D E§H o JRFE LICA FNIEEZEA LAY N
B 7 9 = (oligo(N-substituted alanine): oligo-NSA, Figure 1a) »52WE X172 6, Oligo-NSA &, o ##E L
DAFINIEDEANZ X > TEL ZHRY 1,3 7V ILEAIC X ) E8H A O RIEEHHIPR S 41, R o 7R
ERMEISEET % & FHS 4% (Figure 1b), L 2> L. oligo-NSA 2YEBICHEIN 1,3 7V ILEAICL > T
HIBR & N7 S AREE Z MIEICTZ L Cw 2 D0, 7 b A FEEEEOMIEMED Y >3 7 Bl AR5
53 200IEHE IR > TR o7, 2L, oligo-NSA DEMBHEETH D | EFE LIcSkaEiuits
A7 5 oligo-NSA DfEfE L ABIEDHEZ I N T olld R EEZ 6N,

MEd»e, X7 b4 FzHWMIEA PPI BHEADBFE ST, AW Tl oligo-NSA DRI 2 &4 F
WA HMEST L. oligo-NSA 23U 1,3 7 U VEAIC & o THIB S - VAR EE 2 MIE ISR L Twb 2 e, K
O, R IERRIBIT 57 A PEHEEOMELEOBEMEOFKIEZHIFE L 72, # 2 ETIE, Sk
EfIE % T 2 oligo-NSA DRI 22 ARk DRENL & SEARREERRIT 2 174>, oligo-NSA DA RE O fifiH % 31X
ATz, 53 FHETIE, oligo-NSG & DHKZE L T, oligo-NSA @ L EEEESHIE ISRz Tw 23 2 L DiFH %
RAT, T, R A PEHEEOMEMED Y v R 7 BERICEETH S 2 L 2R T 7D, oligo-NSA % H
WCH Y RIBEYAY FERGIL, ZDO5MiiZ 17572, 5 4 B TlE, oligo-NSA O E#HEHY, B LEfl
K S TE /) v — TR S N ARG 2 MIEICER T 2, Lw I 2 BEE I BEL S/ oNLFAE
JGH L. oligo-NSA % F > CHillE N PPI BHEAZ2 41K &  i%GHT 2 FIEORE L FiE %2 1o 72,

F2E. TP IVERT M ROBHESRKEDOHEIL & REILFEEDRERA

Oligo-NSG D o R FIc X F)LIEZE A L oligo-NSA &2 Z & T BN 1,3 7V NLEARICL TR
A4 FESEEEOARREZHIBCTE 2 LHIfF SN s, RETIX, £7 oligo-NSA ZflfHICAKT 2 FiEDHE
SLAZHUD A 72 KRIT, AR L 72 oligo-NSA DNIARREE AT 2 4T W LERLE D R 2 3% 5 2 & T, oligo-NSA



DYEBRITHELIN 1,3 7 U VBRI D L REEZ TR L TWL 3 D2 {7,

[Oligo-NSA DG KEDHETL] ik GEH LIEHIEZ 5D oligo-NSA Z 4R X< Fmoc-7 2 /R E 7
VT e FEHOCEMEE ETR7T P, F2ART 2V 78/ v — k20T 2 i L AFETIEE
/ < — & L T Fmoc-N-substituted alanine % SFH{IC T 2 IS  HRO 7V 7T FZH WLl 7 2
JAEBOSIC & D BELEBEHEOBREADTEETH S, L L, EE\ N-substituted alanine ANfi~ D
Fmoc-alanine D ISHET LD 6 W I & [EH E2 S oW D) H LICH W 2BESMFICH L THY I~ —
DAZETHH LD RAFEZH NSABEEERE L 724V T2 —DOEMITHEBIL Tk oTz,

% ZCT% 7. N-substituted alanine AU %9 % Fmoc-alanine Difiy S IZ 2 G A OG22 175 72,
R7F FEMAGKICIE S HG 5 Tw 53 7=y ARG H & LT HATU, COMU, FENTRIRMEKY) & L T
7 2 WG T 5 EEDQ. N-X F L7 2/ 7 ENIRFRED R E LA IS ICHW 5315 BTC Z#fHE#Hl
\ZH T, N-isobutylalanine AKJiilZ X 9”5 Fmoc-alanine DHEE )G Z T\, Z D R)BHNFH % il L 72 (Figure
2a), Z DA, HEBNARFEE O/ S WIERTRERMAKY & L7 2 /B2 G LT % EEDQ Z w754
b O SURIERDG S L7, VEBESR SOGRE] 2 #RET L 7245 5. dioxane #1123 > T 60°C T 3 IR D G2 2
M0 RT 2 LT EENICIIEDEITT 5 2 B> 7, R, madfb L 724 & 5tk % F\ T, Figure 2b
IR T FIET oligo-NSA DK E A, [ B2 60U L BIGIRHC oligo-NSA DIC X > TofEI
DD %EET D70 trityl V) ¥ A —HDEA I 7 BRI % W T % 170 | hexafluoroisopropanol (HFIP) (2
XBUID ML 2fro7, E7, 2 BEIEHD Fmoc D BILRF#ER I diketopiperazine K IC & - TRIFHIEA D 6
YhHIN2D%[ 70, C RE#IC piperazine Z AX—H—¢ L CTEALKZ, 29 LRBELORER.,
oligo-NSA % KN WIE TR 25 Z E 23T E. oligo-NSA DH 7E / = — & IEDMEL IS L 72,
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Figure 2. Optimization of coupling conditions and the established synthetic scheme of oligo-NSA. (a) Results of investigation of
reagents for coupling of Fmoc-alanine to N-isobutylalanine terminus. After the coupling and deprotection, compounds were cleaved
from resin and analyzed by HPLC. (b) Synthetic scheme of oligo-NSA and yields of 2-5 mer of N-isobutylalanine. Copyright 2019
American Chemical Society.

[Oligo-NSA D 7AAREMRNT] Oligo-NSA MBI 1,3 7 U VEARICEE S W VIR EEZ R L T2 0%
FARB 720, B L 724 I —DIARRGERNT 21T o 72, 9. HRY 1,3 7Y LEAIZ X 5 T, oligo-NSA
DIVEEEEDR ED L HICHIBRI NS D% FHIT % 720, & T4 (Quantum Mechanical: QM) FlH %217 - 7=,
Oligo-NSA D /N7 & L T acetyl-N-methylalanine dimethylamide @ 2 DD EE [ ¢, w BT 2 7+ F »
YEIvTay bEERLIZEZA, (0, p) = (-120° 90°) TIZ RV F—WIRDLEICRD I ERTroTk
(Figure 3a), f$6N7-E/ v —DOZEMEEZ D L I12 STERIENSA ZEH L, QM 1T &k 5 = )L ¥ —ZLELEl R
2TV, ET ARG ZER L 72 & 2 5 oligo-NSA 13O 7 MG 2 TER T % 2 & 23R S 4172 (Figure 3b),

LEEDOFERER 2 EBRIVICHED ® % 720, N-benzylalanine DX ¥ ¥ v — D X ffGmERT 2T o7~ & 2
% Figure 3¢ IS TVMAEER RSN, QM ETEL B 6 N T TG & X S EE % i3 2 & |
MF T EE L Z L. oligo-NSA DO/ VARG 2B T 5 Z &L BIEBIVITRA Sz, KIT, KfizEw
T oligo-NSA DS EED VARG ZTZHE L T2 D0 %% 7-% . Figure 3d I8 oligo-NSA d NMR f§i&
fENT 21T > 720 'HNNR 222 P LOJREIE, PC NMR, COSY, HMBC ZA_7 F L2 2§ 2 2 L Tffo 7,



NOESY (2 & = T, HHBEHICE L TEMIOERE L KEDORXT 2 F R E 2 A, A7 bV T Figure 3d
W 7a b yEETOMBEBRS N, Tno OKRFERLOEMZER X, X fiaEEL b BB LZ
—H L TED. oligo-NSA 23U 1,3 7 YV IVIEAIZ X > TILAREEDHIPR X 21, KOO 72 3RS % 12
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Figure 3. Structural analysis of oligo-NSA. (a) Energy diagram of acetyl-N-methylalanine dimethylamide as a minimal model of
oligo-NSA generated by QM calculations at B3LYP/6-31G* level. (b) Chemical structure and model structure of
acetyl-N-ethylalanine pentamer that was optimized at B3LYP/6-31G* level in water by QM calculations from an initial conformation
of (x, ¢, w, ) = (—100°, -120°, 90°, 180°). (c) Chemical structure and crystal structure of N-benzylalanine peptamer. (d) Summary of
spatial proximity information obtained from a NOESY measurement. Protons with strong NOEs that suggest rotational restrictions of
backbone are indicated with solid arrows. Copyright 2019 American Chemical Society.

FEIE EHTPIZVERT M FORIEMY O & BIEYO S FRBEANDFSICOVWTORKREE
Oligo-NSG 3 B EBFIRKTH 27012, ¥ 2 EDHEEHAPBZ Y b —WIcA ks, Z
D=, —HBDHII % i\ T oligo-NSG D ¥ ¥ 28 7 B HIAMEIZ(R >, Oligo-NSA ZHHT 1,3 7V LEARIC K
O"CJ.{ZM% DR X 415 72 0ligo-NSG HUD R 7" b A4 FITHIRNTE Vo3 7 & DEoisaBIRIED HAE S
Nz, LrL, ¥ 7B EEOR EICAT T, X7 b4 FEEFEEZMIEICT 2 B0 Z 581308 S
TR tz, KETIE, 6 2 ZETH S22 L 7= oligo-NSA D AESHIE IS - Tw 2 Dz N7,
Flo, EHEHERBZMEICT2 2 L TY v 7R Z A LT 5 & v ) KD Z 412D TRGEE L 72,

[Oligo-NSA DA E DRMIE M L] £ 3. oligo-NSA D N7 I AEE DS E DORERMITEICHR 72N TV 5D
»E . T8I (Molecular Dynamics: MD) Gl 3IC & - THEZ L %, X KRG SHEENT D 58 & 17z S ARRL
JE % FIMHBCEE & L. oligo-NSA. 0ligo-NSG @ 500 ns ] MD i1 % 5 [M{T> 72, MD ZlEH o F#EHEFIKD 5
DD o RFEDYIIARCEE X 5 13 Feff 2 (Root Mean Square Deviation: RMSD) Dfiz 7’m v b L7z & Z
% (Figure 4a), oligo-NSA & RMSD fli 23 LB IR W AEIZ PR 72 41T 2 DITHT L T, oligo-NSG (% RMSD fEi A3
REKEFBHLTOL LN Thol, TDIEDS, oligo-NSG D a KFE EAD X FILIEDE AL Kk - T,
o@ﬂﬁA@iﬁ%%ﬁﬁﬁ@ﬁ@M@ﬁﬁ(ﬁ@éh%C&ﬁﬁ@éﬂko
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Figure 4. Evaluation and comparison of structural rigidity of oligo-NSA and oligo-NSG. (a) RMSD values of oligo-NSA and
0ligo-NSG during MD simulations. MD simulations were performed for 500 ns at 298 K using the CHARMM36m/CGenFF force
field with five trials using the TIP3P water model. (b) Distribution of end-to-end distance of oligo-NSA and oligo-NSG calculated
from EPR measurement. The oligomer in a 1:1 H,O/DMSO mixture was rapidly frozen at 20 K and subjected to the measurement.
Copyright 2019 American Chemical Society.



RIZ, oligo-NSA D TEN: % FERIIZEHi§ % 728 oligo-NSA. oligo-NSG D At L 53 4 % & 75
PESENE YL (Electron Paramagnetic Resonance: EPR) 12 & O #Ffifi L 7z, MizK¥ii % nitroxide radical 1 & > THE#& L
724 32 —d EPR HIEZ 1T 5 72458, oligo-NSA (&, oligo-NSG 2 b THew Kbl Bl 46 235 & 117z
(Figure 4b), Z DOFEHIE MD FHEOFEHR L —3 L TED . oligo-NSA DEERLEDS 0ligo-NSG 12 i~ THIE 1
PRI TV B 2 EWEBRINITRR I I,

(R7+ A FESEEHEORMIENED S TN DZF LI DWW TOMGEE] Oligo-NSA D FH#HE I OMIEMED S ~
NRI7EEDOHAAERICENIZE S D2 ZTRD 70, oligo-NSA ZH\W/= ¥ V7B 5y FOiG. KO,
Z DFEAREIH %2 17 o 72, ABFETIZ.MDM2 & p53 D PPI ZE TV E L MDM2 Y Ay Foikit #1772,
MDM2 & p53 @ PPI ICi%, p53 transactivation domain (p53-TAD) 1D 3 DDk v M AR v I Phel9, Trp23.
Leu26 23K ¥ (&5 L CT\» 3% (Figure 5a), MDM2 & D 3LfE ARG ® oD p53-TAD Ly ARy + D o fﬂ%
EBIRFIH LT, 52 BT L 7 oligo-NSA € 7 IUREEF D 1, 3, SEBIEHMIBHOEE & N iREE
b2 L, RMSD =088 ATHEAL 2 I LH4yd -7 (Figure Sb), 2T, 1. 3. 5 ?%%Eo)@%t%m
FEIZ p53-TAD DBy b ARy b OHISEZEA L 72 oligo-NSA. [FAIREDEHILEZ £ oligo-NSG. NSA HEid &
NSG W& %2 X HIZH T % oligo-NSA/G % i%El. & L 7 (Figure 5¢),

S E T BVE I GE  (Isothermal Titration Calorimetry: ITC) %#47> 72 & 2 A, oligo-NSA 1& Kp = 1.1 uyM T
MDM2 IZFEE T 2 2 232 7 (Figure 5d), ¥ 72, oligo-NSA & MDM2 & DM AMERHIEZ > ¥ )L E—EX
FThh) FERNLHAEIERTH S 2 EDRE I N7, RIZ p53-TAD R 7' F FOHOGEERIA % v C . MDM2

IR 2 BRSO BTl 2 BB R GTE  (Fluorescence Polarization: FP) 12 & D 75 7z (Figure 5e), Oligo-NSA
DK =097 uM THREABEZ R L 2 DITH L., o fJRFE X FIOLEEDSTR T KIE L 72 oligo-NSA/G 155G HE DM
T L. oligo-NSG bi,»ﬁéﬁé%ﬁﬁwf Ehdol, TOMEIE, FHEHEHEOMEMEEMHBEL T3, DE»S,
oligo-NSA 3% VR EH YAy P2 T 2 ETCHHBATAEKTH LI E XTI AL FDF VRV EADR
Atz B3 2 BT, E#HEKEZEICT 2 2 L oEEEI IR I N,
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Figure 5. Design and binding assay of MDM2-binding oligo-NSA. (a) Crystal structure of p53-TAD binding to MDM2 from PDB
1YCR. (b) The model structure of penta-N-ethylalanine and overlay of the model structure of oligo-NSA and p53-TAD. RMSD
value for C, and Cg of hot-spot residues in p53-TAD and N and N,, of the first, third, and fifth residues of oligo-NSA is described. (c)
Chemical structures of 0ligo-NSA, oligo-NSA/G, and oligo-NSG that bear functional N-substituents corresponding to the hot-spot
residues of p53-TAD. (d) ITC profile of the interaction between the oligo-NSA and MDM2. (e) Inhibitory curves of oligo-NSA,
oligo-NSA/G, and oligo-NSG against the interaction between fluorescently labeled p53-TAD peptide and MDM?2 generated from
competitive FP assay. Error bars represent standard deviations of triplicates. Copyright 2019 American Chemical Society.
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’él—%“ 3F T, oligo-NSA ZH\WT MDM2 U Ay FORBGHIRII L7z, —T, ZORGBANME uM A —
F—ltk EEoTWw5, %7, oligo-NSA 2SHIBINEMEZ F> 854, MDM2 & p53 DA EHOMEIC XD
"fﬂflﬂﬂlj\]@ p33 LU R T 2 L D3R S 415 B3, western blotting (2 & % FFfli DG H, BEE L 72 oligo-NSA
AN CIEE 2 RS o 7o, 2 2 TARFETIX, oligo-NSA 2 H W CHIFEA PPI FHEH %2 2% X { &Gl %
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(FHERE. MIREROEEME D 1A Lo 72 & D i%EHIRIE] Oligo-NSA 13 F 84 o SRS I & o CTHITE 22 37 4K 5
ZERELTED, ZOMEIZEE LEIRILICKEL 2\, X o T oligo-NSA (F, K€/ v —ZiEHklo %
DT ) v —ICEEHAZ S LT, EHMERR-o L E. EER LD 7o o K ERE O FELA AT RE 7S
LI NG, AFEDOEE. ZD X I 7% oligo-NSA DIFHWESY 25 Y 74 21T 2 LT, FABMED
BGEICIANTCL ARRIANC IR ST 3 1, 3, 5 BRIEH O KBS 2 M0y L s 32 2 EDTHEE 2 %,
F 7o, BRRRI & X RONENCIRR I N T WD E PN 2, 4 5L H OEREL % W Y) 22 I8 VAY o S i A
T2 2L T MDM2 & DHAERICHER 52 2 2 L MBEEREZR ETE2EE2 615,22 T,
AR 12 BT oligo-NSA D EHUEL D Rd b Z2 17\ Ml PPI HERI DT Zi A 5 2 LT L, £/,
553 CaXEE L 72 oligo-NSA O C KD A FF VHEZf7 S v IZMIBBELESICAF TH 2 L HEZ o b 729,
AREETIE C Rt D piperazine #5i& 2 HL D R\ 72 oligo-NSA 4-1 Z# 72 \Ciah L, FEBEOREL 21T - 72,

9. MDM2 & DGR LDz, MDM2 IR I N Tw 3 &L FHlZNS 1, 3, 5 EMEHDEIED
WEZTH T, W OPDFEEEREZAR L, MDM2 DB 'y R TH 2 PMI X7 F F ° OHOEGIEGRAE &
MDM2 & DA 2HEREZ FPIC X > TEHili L 7z, Z DOf5HE. 3 EH % 6-chloroindolylmethyl %
12, 5 FRHH % neohexyl FEICHZA L 2 AIC K OWENRR oz, BN, s 0@z HAaGbE
72 oligo-NSA 4-2 1%, K;=024 uM T MDM2 & PMI X7 F FOMAIEAZBAE L 72 (Figure 6a), X<, Ailfid
JEEEPE D IS, MDM2 & IFREICIR R ENTw D L FHIE NS 2, 4 FBIEHOERIEDONE % 1T
o7, BEEORZ 2 EGEAZEA L, ZOMELEREMEZ Caco-2 7 v AWK DIl L 72 & 2 5. ethyl
2B AL 7 43 IFMEBOEEEDIRIE L & 2 P, OfEDSH EL 7 (Figure 6b), — /T, X DHIREEDE
n-propyl &, n-butyl FEZEA L 28121, KIFEIMET L CRMiEi2STE 3, BIAKMEDE W hydroxyethyl
ZE AL 4-4 13 P, DFEDMET L 72, Oligo-NSA 4-2, 4-3, 4-4 DFHEREZ FPIC X DFHiiL 72 & 25, [HE
BIZMETLTE5T, MDM2 & DA ZYT 2 2 & 72  MlEBEREZ i cE 2 2 L 3ah ok,

R O WA T CEMOAMES RN T B D% NMR MEEMRNTIC X D X7, BiTicniizig
ZHET 2720, HENIIGEE (A I~ —2 G ATHE % C Kl piperazine i % £F2 4-1-Pip, 4-3-Pip I
DWW 21T > 72, ROESY AX7 bV B¢, HEIN 1,3 7V IVEARIC X 2 EH A DOHIRZ R~ %4
B E — 7 23l X 41 (Figure 6¢), Z DM Y — 27 D38 — 1%, 4-1-Pip & 4-3-Pip DT L%, 2D
£ 6, EIEOKEHIE CEHDOM O IHEMEEIRFF SN TV 2 EWRRI N, Hi\>T, 4-1 & 4-3
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Figure 6. A modular approach toward improvement of binding ability and membrane permeability. (a) K; values of
compound 4-1 and 4-2. The K; values were determined from competitive FP assay against fluorescently labeled PMI peptide and
MDM2. (b) P, values and K; values of compound 4-2, 4-3 and 4-4. The P, values were determined from Caco-2 assay. The K;
values were determined from competitive FP assay. (¢) Summary of spatial proximity information about backbone protons obtained
from ROESY measurements. (d) Intracellular protein levels of p53, p21, and B-actin in SJISA-1 cells. SJSA-1 cells were incubated
with 2.5, 5, or 10 uM oligo-NSAs or Nutlin-3a for 8 h and cell lysates were analyzed by western blotting. (¢) Chemical structure of
4-3-Rv. (f) Apoptotic response to oligo-NSAs or Nutlin-3a in SJSA-1 cells. SJISA-1 cells were incubated with 2.5, 5, or 10 uM
oligo-NSAs or Nutlin-3a for 48 h, and the ratio of apoptotic cells was determined by Annexin V assay. Error bars represent
standard deviations of three independent experiments.



D MDM2 #EE R DAL AREE % 5HIli 9 2 72 . oligo-NSA & MDM2 O#EAED MD it %Z{7->7%, >3 aL
—3 3 VA, oligo-NSA D7 EAREEDMR 2 TR D | 1, 3, 5 BRI H D EHIE) MDM2 L MHAMEH L,
2, 4 BIEHOEWIEIFEHNCEZ N L T2 ERTFHEER S 1Lz, ZORERED 5. oligo-NSA DifE&HE & Mg
Bz ) Bl T, S ERREE 2 MO I RGE L T 5 & v ) RERERIG O 2 4 VR X i,

[Oligo-NSA DHHREATGERE] MDM2 #5 &1, MBS A _E U 72 oligo-NSA 4-3 23HEN ¢ MDM2
Eps3DPPIZEHEL, 7R =L 22FBETE L2002, £9. MDM2 ZBFIFBLL TV % SISA-1
ffE% oligo-NSA 4-3 T 8 IR ALHE L | western blotting IZ X D p53.p21 DIF{ERE % il L 72 (Figure 6d), MDM2
& p53 D PPIDHE I NS & p53 DFAEDMET L p53 & p21 DIFAERDENT 2, IEHAFLL AR/ D oligo-NSA
4-1, Ay F ARy b Lk EEZ C Rimfllh &8 A L 7235 4-3-Rv (Figure 6e) 12 (Z1EMEDE S ke e
o7, EHRELZER D 4-3 T L 72561003 IR p53 & p21 DFERDIEINT 2 Rk 03HER
INFz, KIT, Annexin V7 v £ A IZ K D oligo-NSA O 7 R + — AFHERE % ¥l L 7z (Figure 6f), SISA-1
M % oligo-NSA C 48 RFEALIE L 72%% . FITC 5k L 72 Annexin V LIRA L., 70 —H¥ A X bY =12k 3%
I Z T8 2 A, 43 DRERFN L7 R b —> ZFERPMHER I Nz, — 5T, WiLs] 4-3-Rv 12, 7
K=Y AFEBE RIS LD o7, 2T, 4313 MDM2 & p53 D PPIHEZ AL CT7 R b= 2 %23FHE L
TV EWREINT, Pl ED S, oligo-NSA DEHWVEY 27V T 4 Zi5H L THAEREE 2 M7 U CRElk
252 &, MDM2 f5&RE. MIABLE M MEZ M L. HIBEN PP 2 FHE T2 X7 b A FORAFSICHIIL 72,

EHE B

ARFZETIE, FEEHEEDTR L 720128 Vo) 7 EBIAEDME N £V 9 oligo-NSG B 7+ 4 FO##E%
IRT L, oligo-NSA BIDR 7+ 4 FIZEH L 72, Oligo-NSA Dl 22 [EAH A BEE 2 MENL L. SRR E T,
KO, 77 EHY By FikEl21T9 2 £ T, (1) oligo-NSA 23BN 1,3 7Y VEARIC X > TE/ v —Hifi
CHIBR S N iR REE 2 MIEICER T 2 2 & 2) RHORMEM.EL Y v o8 7 Bk IcEGMicEFET5 2 L
ZWOTHEIEL 72, & 6 IR TIX, oligo-NSA D ARG EHILICHK S 378 / v — B cHlfll T v
2EVHMWEDS, KT/ v — WU RE /) v —ICEEIR 5 2 LT, FHOVMAMEEZ R - £ £ EHE
ZMT Lol U, FEABRIME & SEBEEREZ M LT 2 L v TP 2 7 —iRkIgE S 72, A% F
M3 252 LT, MlaAPPI ZFHET 274 FORIRN LTI L 72, 5. oligo-NSA & [AfkIZE /
v — B OV IRREEDTIE S N A Fica LT v 7Ry 7 OBFEY, KR TREL TP 2 7 — kg
DWHIZ & > T, SAEAMIEN PPI 21 & L CRBHEAOBIFRNREIC 2 2 2 LI NS,
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