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This process technology has several advantages such as cheap material and high yield in the industrial production.

Avoiding the use of PBrz-Br,, -
the yield was 58% (2 steps). | The yield was 69% (2 steps). |

CF; CFy CF; CFy
HO@ H,S04, HNO;  pOBr, Bfﬁ CUCN, DMF  Fe, HOAC Ncﬁ cics ﬁ cFy
—_— ——— T e
Z e a1% Pno, HOTEN e N NCS e N )
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N HN—
85°C, 8h ,:
Qo K2CO3, DMF, CuCl o 5% )
NHZHCL ) cetyi-cyclo MeOH,HCI ™0 apalutamide
Bf‘Q’SN_ N HO,C f 2-acetyl-cyclohexanone ) HN HN—
o F

B . total yield: 29.2% (from 2)
F 110°C,8h 65°C, 20h 55.3% (from 8)
8 9 81% %’/0 11 purity: 99.4% (HPLC)

Avoiding the use of CHl, The intermediates were purified by recrystallization
the yield was 74% (2 steps). instead of column chromatography.

0
)J\CI NC | COOC;Hs F3c—©_NH2 NC._ CONH CF3
NC”>CO0C,Hs 3 HOI l
2 Mg/EtOHICH ,Cl, 4 xylene, i8N Ho

A new synthetic route of trifluoromide was reported, and the total yield was 63.9%.
It provided a better choice for industrial production.
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Neomycin bioassay
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The inhibition zone was displayed after the assay plates was placed for0d,3d, 7d, 10dand 14d in4C.
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Effects of Superfine Grinding and Powder Modification Technology on the Physical Properties
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LAR A AL SR BB e PE LR SR AN N S 3E AN 75 ARV B AL

G4flet, JENR', B F0 kEar, REMAT
(L EWSGERE L, AU TR ARG BCR I TRRI ek 0, Bl 200240 2. [RIE S PAWSeb, T2 21702)

WHEE . BEAEYEM B- VERFEE M (B-amyloid, AB) FNEMFEH H424E (amyloid light chain, AL) BwBEHUAMIF KR, @7
—FE T AR A1 AL B RE ST )y B A it R 75 72T 43 B2 . Crenezumab & 56T AR H AU 11 19G4 2
A NPT AR B st Rl o AR SR A BATEERASEA T . BUTH RN BSR4 A0 E L, AT RE
T 1 AR R PRS2 FhbU A S5& JIR ARG I . A SCHE T 0 [FD T L4 BT AR I AL 2 Bt IR iR M Rtk
LA Crenezumab Ayfil, #37[a]4 ELISA J53%, JFH1ZJ57% 40 ML Crenezumab Hifkx) AR SEEEMAN AL LR 4E6A1 7).
PR SH-SY5Y 4y 4 S48 J7 VAR ThT 28 J7i%, skl Crenezumab Xt AB AT AL Bt (AR IE 1. A&
BT 58 2 ST FRURS: I 7 ¥ 0] g [ IR 48 1) A AT AL BB R 24 230135 B e R A 0 7 vk .

SEHRIA] - PRSEREPUA ; B- VERMRRER T VEMFREE IR SRR AR

hESHEE . TQ464.7 XHRFRRED : A Y E4S : 1001-8255(2019) 11-1290-05

DOI: 10.16522/j.cnki.cjph.2019.11.010

Establishment of Affinity and Bioactivity Analysis Methods for
Monoclonal Antibody Targeting Ap and AL

BAI Jingyi*, BIAN Yanlin', MA Buyong’, ZHANG Baohong', ZHU Jianwei"™
(1. Engineering Research Center of Cell & Therapeutic Antibody, MOE, School of Pharmacy, Shanghai Jiao Tong University,
Shanghai 200240; 2. National Institutes of Health, Maryland 21702)

ABSTRACT: With the development of monoclonal antibodies targeting f-amyloid (AB) and amyloid light chain
(AL), it is necessary to establish effective analytical methods for the anti- AR and AL antibody affinity and bioactivity
assay. In this report we have used Crenezumab, a fully humanized 1gG4 anti-Ap monoclonal antibody (mAb) with
relatively high affinity to A oligomers, as a model to establish ELISA and cell based activity assays. Our previous
research of antigen-antibody binding simulation using computational method indicated that it was possible to mutate the
existing mADb to generate novel antibody mutants with modified affinity and bioactivity to the AR and AL, which may
create novel mAbs targeting both antigens. To facilitate screening the novel antibodies targeting both Ap and AL, we
established indirect ELISA method for quick affinity measurement of the mAb to A oligomers and AL fibrils. The results
demonstrated assay reproducibility and reliability. Furthermore, cytotoxicity assay in SH-SY5Y neuroblastoma cell line
and ThT fluorescence test were established for the antibody bioactivity detection to AR and AL to show cell toxicity of
Crenezumab to AB42 oligomers and inhibitory effect of AL fibrillogenesis by Crenezumab. So, both critical methods were
successfully established and be applied to the screening and preliminary bioactivity assay of novel monoclonal antibodies
targeting AB and AL.

Key Words: monoclonal antibody; B-amyloid; amyloid light chain; affinity; bioactivity
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VERFE AR )RR AR OG, M ENEHR ST
WS R AT S A DU T e 2 BUR TP E B R St TE Ry
FERAE 12, Ik, ABORTAL W4 L& N EIT Ik
FEEE RS . BT, JFAULAB B AL N
RPUR 25BN IE TT UE R 0 A8 B8 7 A Rl
PRTTZE, WCSEHUAR I S AT DLS G ek 2 1 2R
ERAR I B sl i) L SR AR A, BRI 0 40 i ) 25
PEAER, IR BNEIT BRI AOR . ik, ©fF
L 22 I R B PR T 288 ) i A5 T P4 () S s VR T
/e SRR

Crenezumab /& [E Genentech A& #F & H—
B 19G4 RUHTARB BE 451 1 4 N AL v BE bt
2, HFER R EEFERES. 4480
AB, TR AR HARSr T 45 G185 . FATHTIAFI
HWLERAT TIUR - PR 4 & B, X AR,
AL B 1458 K BUIR - Bk R A7 s gk AT 1 i
711, GEREN], 4L Crenezumab [%ERE F
AT, TR R HO AB AT AL FRP BT R A SE A
DRI AE S M R Y B s B AR . TR [EIN BT AB
AL FEREGUA A Rl RN H TS, Bk,
AL — B WA RN PUR - PUARSE A AR AR )
WEYERIN vk I, ORI T A ) AB
AL L EHUA R TR 7K, LL Crenezumab Jy i,
FRINEESE T 5 AR FI AL B PR 1 5B A1 Al AE
VDI ERSI JTV
1 =5
1.1 SEEGM R

Crenezumab J7FIARE & F 751 &k, PN AR5 =
% s AB42 ZikE AL 2kt /R A4k ( 1) AIRA A
G PR

AB42 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI
GLMVGGVWVIA,

AL DIVMTQSPDSLAVSLGE RATINCKSSQSVL :

NP BET AR 4L SH-SY5Y 40T ATCC.
1.2 fxa5uh

LRH-70F B4 AE A0 BE 7743 (1 ifg R 2 38 i 1 PR 2
7] ) ; CO, 4k %4 ( 3¢ ThermoFisher Scientific A ] ) ;
Z AR (Bt Tecan AR ) 5 #E A BN BEAL (T

VB L MBI RAT ) 5 G50 (b E B
ARAMRAT ) 5 BB RME (B Nikon 247 ).

HRP $ric g fi A 19Gy e Hi kg 5 32 [H Jackson 2
7l ; CCK-8 W& [ AR AL R (L) HRAA
ANERTEL, “HFIEH (DMSO) . BisE T HIWE g
WA E ; DMEM #5323, FBS. Ziudsse . MY
%) E % [E Gibco A H].

2 FAEMER
2.1 ABA2 FLERAEM AL L4 4%

ABA2 FRARd APA2 B4R &4 . 11 mg
ABA2 H R KT I 1 ml BKTRA 75 7 A
f (1,1,1,3,3,3-hexafluoro-2-propanol, HFIP), =i
5% E 60 min fff ABA2 IFETEA . WInIEG 12 k%
HERE 145 150 pl 20 2% J5 EHT 0K |, E 5 ~
10 min J5# %@ XM P, FT 9 5 T8 HFIP K.
FESWTF 5 HFIP, BT AE I AR R
W R AR 6wl Bt Jo/K 1 DMSO 58 4
fife, FERBERRGE T ERIEW (PBS) P2 2 IR
100 umol/L. #LL LiEKE 4 CHEF 24 h, 4 CH
> (13 000xg) FFSCHL Fif

AL £ty AL 24841 &5 M. 4 1 mg AL &
WK THRET L ml 545 0.1% S5 LA PBS H,
BEREAN 1 mg/ml F)ER . £ 0.2 um JEfRTJE,
b2 CARTE RN AL REMR . FKIEHE 15 ml &0
g, BRRKLL37 C. 225 r/min &1 E 14 d,
IR B0 (20 800xg) 30 min, PBS Hk:, HiEA K
ML R LA 200 W T, 2 B ff 45 di A 1] (i) B 45
SEiiRE 5 min, ff AL 243510 80F PBS .

2.2 PUASERIFIM ELISA VLS

AB42 T AR R AL £F 4 ] % € R 5, LA
Crenezumab FT 44 Sy %1, F ELISA J5 = ¥
Crenezumab X} AB42 SRR AL £1-4E 2 FhpiJE
M.

ELISA MK F e H by ik T H
0.05 mol/L. pH 9.6 [)HER £ 0.4k 22 MR B i) 25 1
(1) AB42 SERAREL AL 214k, {39 E N 500 ng/ml,
] B 96 FLAR Y SBEAL A I 100 ul, 4 °Cid gk
ITHE AR, d2 7 LFLNIER, NN 300 ul iR
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£ Tween 22113 (PBST, PBS+0.5% Tween 20) ¥E4.
AL NN 100 pl Y 1% 4- 3% A& E (BSA),
37 CHEHM 1 h, HIHLHK)E, H PBST RE¥E
% 31K, FH PBS WA RHUIAATIA MRS, MRRAL
AN 100 pl AR RESy, 37 CHEME 2 h.
i), HPBST REWEK3I~4X: H0.1% K
BSA %k HRP Fric i $i A 19Gy HrilEhifgk (1 :
3000), &FFLIIA 100 ul, 37 CHFE 1h; FFH4L
J&i, FI PBST ¥k, FNAEFLA A 100 pl P H A
PRRE (TMB) TAEW, #E. =kE &6 10 ~
30 min. AEFLIIA 100 pl £ 13 (2 mol/L 6ifR ) ,
BBa T, FLlAk iR, Bt it
AR . 30 min YA A AR ORI 450 AT 630 nm
BAKALM OD fH, H 2 AN KAL) OD {EAHIK,
13 B B 445 OD (40 — 630)

ELISA g5 3 uniE 1A fillE 1B s (Bar fHAAFR
ELISA W& E FLIH SEM {H ) . A S2Ie g [
ELISA ¥l JF B 2% Crenezumab /£ 8—#$1, HRP
FRicdiiEoN =90, “lsbr —Hi5 Crenezumab i
TEEATEIMN TMB AR 5, AT AR 35 2 (B 7R
HIE ST Crenezumab 5HUR 45 AR K1
TR, MR, PURKRE—ER, XTRLLAB42 5F
RARCNPUE I ELISA K51 OD fE = T BL AL 41488
PUE AR OD 18, i8] Crenezumab 5 Ap42 5%
EFT AL R4 BA LR Ty, I BT Ap42 SEE AR
MISEAN B 5E. [EE, FreE i ELISA J7ikt
LB PR R BOE A, IE R A BT

OD (450—630) >
© © o o o r
o v B o ™ O

0 10 100 1000 10000

c/ng-ml?t

PR, EALREMERN, EEME.
2.3 PUAAKT ABA2 TEIEAA AL iE MG

AB £ ik it 5 AR X5t SH-SY5Y 41 g it 55
PEAE I CA SclkaiaE B, k@ sr SH-SYSY 4
i S 06 B 7R A7 400 M M S B, B 0 AR
Crenezumab HIIIANT ApA2 FEEE AR A (40 i 22 %
FRY S M0 SR 3 T LA ABA2 SESRAKTE L™ A ) 4111 )
TER, Mk Ap HIEY)EE.

AR SR 40 i SH-SYSY 778 10% (v/
v) FBS. 1% (v/v) ZHius%3= X0 DMEM 175 5
IR, 2~3dEIRL L 3TN, A
L3S PR IG TF AR AT, JEAT 0 BRI A A e %
L AR A0 B 2k B 95% DL I, EAT 40 A 4 s
5o FH SH-SYS5Y 21 ffa i 58 4 4% 77 F 20 i 2 &
T, B4Ry 5x10° cells/ml, DL 100 pl f&FH 3k
ITAM AR, (E4 L 96 FLARBEFL T #4525 000 >4
M, FRALIEFRAAN 100 pl. 96 FLIRE 37 C.
5% CO, 1% (16 ~20h), fHi4HjunGEE,

7E 4 umol/L AB42 SERMAIERIRIEXATT, 1
DA [F) & £ 16 5 R Crenezumab iK% Ap42 41 fiu 5
PEAVE R4 2808 . 4 SH-SY5Y 4 LL4&FFL 5 000
cells [ FE AT 96 FLAR, FR 20 MG B 5 W 57 15
774, H DMEM 5375500 4 umol/L 1) Ap42 515
IR, 1) FLARCBEFL A % n N 100 pl. H PBS
e MR Crenezumab $ifk, W —E AR BIPLiE
BRI MM T & 4 umol/L AB42 5
#4100 pl PIFLH, ZHAEE N 0.5, 0.1, 0.05,

B 04
03
02
a
O 01

0.0

0 10 100 1000 10000
c/ng-ml?

A BUARXT ABA2 SEIRARFIEAN IR, B« Huidont AL £ 4R kil
1 Crenezumab #i{x5%F17 ELISA &
Fig.1 Affinity Analysis of Crenezumab by ELISA
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0.02 mg/ml 3L 4 MERRE . WEA AN, HdHE 3
MNEFL. BAIRE 37 'C. 5% CO, h4k&:h: 9% 48 h,
E 4G, H CCK-8 W&l e 4niuis /1, k5
40P 2 (Bar {03 CCK-8 Y& & fLIF ) SEM
B, RAEAFE R TSR =00 ) . HET
A LAE H, Crenezumab FIIMAKH b2 (A 06 8 2 25 1%
KT ApA42 E KM SH-SYSY 4/, 2
P — 5 H R R, B PR AR £ K 1A
SNREEAMHEIER, Xt A ARG AEWEH.

100
80
60
40
20

0
05 01 005 002 O

c/ng-mlt
**P<0.01, *P<0.05
2 Crenezumab 3t AB42 FE R AR ZARIE ML
Fig.2 Cell Toxicity Assays of Crenezumab to AB42 Oligomers

L%

2.4 PUMARXT AL £F4E 1A Wi A

POCHRIRAC R T(ThT) AA W LI STEmeE
HEFLET I R AT B S a5 R RS &
PR M5 iS4 &, TTLI{E 450 nm &b
Wk, 1E 482 nm b= AESRHAE S, AL ER
ThT WAL A5 S M B TX 4, ThT
A N T UE R B B ) S E A B E, AT A
FIEM R ARSI A 4EA T AR

H4 1 ml T EERC ) ) PBSA (2 0.05% S & ALAN)
IAZA 1 mg AL Z kR soEd, 2K+
e, HIA KN 1 mg/ml ) AL Bk, 3
fiftfa, 4 0.22 pm PRI IERR 2 AT UM A 4E T
U, W Z IR 250 A7T 80 Co IS4G |,
F PBSA ¥ AL HAFEFE N 0.4 mg/ml, & vk E£5
44> 1.5 ml EP & v 737 in A 100 pl 0.4 mg/ml
AL AT 100 pul AN [ A P 1 AN [ A MR
R AL BRLIRIE N 0.2 mg/ml,  HUAREA IR B
AR 20 1. 0.5 umol/L, FF¥& B HMEXIE. #4

S EP I E T 37 °C. 240 rimin #EIKT, E4 R
N 72 h.,

FH 8 28 K ¥ ThT A oK 8 % i ff 52 4, il 43
2 mmol/L §) ThT ¥, £ 0.22 pm P ygRR %
RIGMRIRTR, BN AETF -20 C. 72 h Jepigs R
Je, AR ThT WMREZ 5 umol/L, 43 51
B — SRR SN =N ThT 33, (35 ThT
M RIREE 2 L2 R 1 o 2, LA Ik 28 e Yekl i Bl
PEK S REBERRMRILG . WITIRAEE SR T
BEECE 30 min, B 96 FL ZEEE B R AR I BT 2 X
W, K% E 5 R SN A AL F4E S ThT iR
S AR PRI 50 pl, wE3IANE . 1T
T2 DIREREARA, W WU LK 450 nm,
K 482 nm, EPEEHMER, MFLEGETEE 5
W, JEHE 96 FLBUBNBEFR O M8 13502, 45 5 LA
3 (Bar fffi#% CCK-8 &K LI SEM {H, KH
BeX 222t B0 AT it 2= ) o HE T LA
i, I Crenezumab Hi A (156 21 % Y A6 I {E A1
EEIn PBS [t 2 S Aar A A7 2 325 BRI, Ui i
PO BE 05 A A i) AL SRR AE AR A1 IR 2 4L 7R,
H R SR . 4PiiARk 2y 0.5 pmol/L i,
ThT 96K E 5 Xt R ALAR b B NIE RS B, %
S5 S5 1E HARFRIF ThT 2 Iy e 6 e F A
EARESG R, N LY IR EEARE, Hom
N R AL er4efeit 72, Bl R S 8L
H5ALWSEEWBERBHREZN B IE4EN, FH
ThT R /i BTt Y

2 1 05 0
¢/umol-L?
**P<0.01, *P<0.05
3 ThT RFERM Crenezumab X AL £F4E 2K
By A
Fig.3 Inhibition of AL Fibrillogenesis by Crenezumab
Measured with ThT Fluorescence
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3 g

AT LA Crenezumab 5], #5727 H1 Ap f
AL BTG BT - iR R BTk A i
PG I 5 9o A I 70 A o 470 iR £ 55 AR 7 3 o
958 96 77 9% & ELISA I SPR i%. SPREHH&H
o ) R R UER P, B S BUAR - U T
AH ELAE P S A 0 SR R, B AR ON B R
ELISA J5iE 3 IN& G msi, 7l LAH T sl &= 1
LR - FurksE M A0 k. Ultsch 5] ] SPR %4y
SRS T Crenezumab X AR B4R FIZE 544K 2 Fhfi
JELR S A g 2, g R R % 3 B ELISA VL4
B, XFE 2 Ry ik, SPR YR N AR B
th Crenezumab X} 2 PR (161 )1 2 57, H A&
T HTPUR X 2 Bl R 1) SR A R £ (KD), i
B SPRZEAH S RE. (HHT ELISAVER
AEMET. EERRE, AR EH T IEA
R Al 4 ELISA V%, #EAT Crenezumab HiifA X} A
SEOOE RO AL A 4E 1 S R R, g5 R 3R B
Crenezumab X Ap42 SEEAAF AL 2143 B A SEFI
Ho 35, @it e SH-SY5Y 40 % Mk ik 5
R ThT 98960 M ik, #&0I Crenezumab Xt AB
AL BUERAEDE . WA LIRIER BT AL T
A SNSRI ST AT A EY S P A8 A A
POk YRS Rk L Rk, AT
gt AL 2R AEEE, FIF ThT 5863
B SiEb AR A4 1 B T & A E R ELS & 1)
Rk, BRLNE ThT 765 AL R SF4Efbr=mst &
JEAE 450 nm bR, 482 nm Ab RS A4 T Bk
B, HEAT AL RSN R AR 4ER56, (RGN AL 274
IR RS L. AEPTE R4 KK, Crenezumab
X AR AT AL BRI VAN, £ e EE LEE
g dm) AB42 F1 AL Z KM/ REL . ARHTFF
ST T il BABRAE AT A 5 A RV AR AR I T ARG
W73k, T LAE 2 m T AB AT AL BT B A 1)
WP RO REE, PO T B A8 T s 6T
23, RIEEZ IR, Bl BALB/C
R POTE S AR AL B ATTR 42 HU 1 S0 70 41
A 2590 () BRH O i T 1
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X IEB AR AL IR R IR TT T %, #EIRTERAE
BEARTUERIE RO 7 — g e, HLH
R 175 ok Bk /D 2 B B AL 2 v B B 2 9 AR 4R
o ASHETE h HiR BT - BUR SR AN 5 s
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