124

ISR SEAEER. 12 ¢ 124-139 2021
Ann. Rept. Food Drug Res. 12 : 124-139 2021

BEMIBEDurvalumabigis 5% Z S LTS

&+

RIS EHIL RBN EETF HRE KREEF TEES EER

¢

R E BT bt

W R

¥ Fk 41 (monoclonal antibody)® %] % A K A T A2 30417 oy 4w g 3% 5 Mo Ak RAZ
FHATRARGTBFHREHE RN - AU R EE S o 042 7 76 < Ui
programmed death-ligand 1 (PD-L1)#F % %] durvalumab= 447 77 % o ABF 72 € i 7 3%
A S ARG A S H AR R AT RATE R A 0 BR SRR B AT va A A AT I ] o 3 K
H #4&(liquid chromatography-quadrupole-time of flight mass spectrometer, LC-Q-TOF)
4w B R MR S AT durvalumab 2 4 BEAG SR AR 0 R L A AR ik o &
R#T 0 durvalumab2 ¥ ZEEALLE A L GOF » R ZEEILE M L GIF » GOAG2F - T4k
(heavy chain, HC)# #2 &5 (light chain, LC)Z 4T & 4% .%450,908.95 Da$123,570.99 Da *
VAR & & B (trypsin) AT AT R 22 4% 0 I HCHLCR KB 5 710 5 R 3£100% » SEAER
163 gl s 45 & o SRR MIFRLR X B 4w B Bk 5 A7 (CE-SDS) » & R~ L4k
JE 5 5] 299.99%5292.52% » B4 I H M A BT £ B E X @A 467.53% 0 BRI
2 WMARHA 523.35% 0 WG REAR  AMEMIN T RERBAT  ATRY
R T E MM 55.95% 0 F M AE % E 48.81% 0 A Fldurvalumabif L T R E X R A %
0.996 H =1 4 F A 3886.77% - 117.76% © A#F 52 7 3 s 2 durvalumab £ Ak 3t 82 42 5 5 H7
Trik o TR HERZSF 0 KRR TERAE S LA ST BRI 5F ik B

Y PNEE £

RABEER © BEARIEE © AR E AT D ARAE AR AT B RE BB B U

PD-L1

[l

A

TR A ) S L PR R B R P B LLEE H 994F
18% 2 WG ZE 107 1928% » BAfET » 107
ERIRAEYE L EEN B2430EEDS - F
AR MR R 9.2% » ARBEHS 2E S R R R (E /MR
4.5%" o i ELAE VS A BEAR TR 5 2 E A
R AR B B G AR A TR Rl » A
HIMEEERTTE - MY # R s e
7 HEERRE  SHR AR

LR EMEEXSWE

% > IRV BEALET - HoAoH R AR R
EEH{E T EE A EEE - (£ R
B EE B JGEITHER - DU EE I E A5
HIAHEE M - H AT BISE S A R A V)38 2 FF
P 73 R IR P A B A MR R AT
T R AL AT T R R A R HAs 1 e
MHBIREEY) - FF N EANFE IR A
R P BE 2 i Z A DI T AT RE TR AE LR B
A - DA T LA EE A P (LR U R T RE M e e
TSGR R AR A A ) BE e T B o B A R Y
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iz - DIEDUEE GO R/ N T2 » (A
HRGE Ry FEARNEDE 5 TR REE
@E@ﬁﬁﬁ(fﬂﬁﬁ*ﬁﬁjz?jﬁ_fﬁﬂﬁﬁﬂﬁl\d\ﬁ% )
Eﬁﬁ MEELE & o FEZ T FARBHEGETT ~ £

ﬂéﬁiﬁ*ﬁ&{ﬁiﬁﬂﬂﬁﬂ B A= V) 2 L
%Hﬂﬁﬁi*ﬁ%ﬂﬁ(ﬁ%ﬁg{ﬁﬂ'ﬂﬁﬁﬁﬁk Eﬁ,ﬁ}n’tu
T -

105 2 BRAEVBE L BH &R - DLERDT
BEE N e ERE - E808fEEEY
H A E T 24 Y durvalumab Bl R BERR TS &
il — o BRI 108 E A A E H R EYH
SFEREUR 107F 2B E AT T R AEDEE T
R R BEARPIEEE S © R durvalumabtf
e SELH 2 A 22 FHER AR (DAZE i i3 by » Al
JEAHRH ZE A R M S 0 » A2 LAdurvalumab
RN AR PTRE t TE B EE L B &
Kt e

Durvalumab fy 2 A2 ERRDTRSRIA] -
R 1gG 1.2 o fa 2 B (check point
inhibitor) » #& HH I HIPD-L 17K F& #2 T bk 2 #
MR T e DASE B Je Al PR 8 O - AT A Rl
i HA IR/ N R T 5 2 36 5 20 © Durvalumab
AENMALEERNTEICEZHEE EINE
#f}l(chinese hamster ovary cell, CHO)R&/E K
O U DU & 1 R BT A A AT R L R IS
DurvalumabBSFE4) 55T &4 5150 kDa > E.16
PHEERT FEFERE S Asn301 L FEEL LASREY -

AHFFE Lhdurvalumab ks HAZ - 07 Fif R
A ER(EENT  BERH LB R L)1 DL AE
JE BT U TRAT I [ R B =V RS R R i e

19, Ziftop-down » middle-down K bottom-up

L= ARSHAES  RBMEBKIE
DUETTH T8 - MERFY - SEmgEsiai
B ME R EEER R B i TR R
EERHE © EH A Y E % T durvalumab
IRtk AT - #5 EAi i i e i A
ZHHIREE RS EAYEN: - AL ks
77 A FE R R BEAR TR BE A B B VE 2 I e T

ERIEE RERFNWEEREZSEE - IR
AR Btk M i E B2 TR R - TR
Bl FHZERE 2 % -

MFERTTE
— ~ LT MR

(B AR © Durvalumabiii &
Indiana LLC, USA) °
()EUE - IR S 8% (Sigma, USA) ~ Zlifk
PEFE (Sigma, USA) » Bt Z % (Sigma,
USA) ~ % Hli§(Promega, USA) ~ [l &
A E HEF(Promega, USA) » I (Sigma,
USA) » Z#(Merck, Germany) * Zf&(J.T.
Baker, USA) » RapiGest (Waters, USA) »
W% (Sigma, USA) ~ @& LIN(Merck,
Germany) * f5[#% /% (Sigma, USA)  Rafi#Rk
L% (Sigma, USA) » EiffllE FEETE
(capillary isoelectric focusing, cIEF)[Z &%
EYRTE(AB Sciex, USA)  pIfEEt E1H(AB
Sciex, USA) » CEQH: i LR (AB Sciex,
USA) ~ X (Sigma, USA) °
B2 sd]
1. ZipTip (10 pL C18, Millipore, USA)
2. ENTEEE (Slide-A-Lyzer 2K MWCO,
Thermo, USA)
3. B IR & 28 (Delta Sonicator DC300H,
Stillwater, MN, USA)
4. B0 #5(3740, Kubota, Japan)
5. [ IR 7 e FE (Memment 854, Schwabach,
Germany)
6. i & 73 O EF(2000/2000¢,
NanoDrop, USA)
7. 75 R RO K R R
Genevac, USA)
8. 8 1= U g AT % (UltiMate 3000
Rapid Separation LC system, Thermo,

fm(Catalent

A (EZ-2,
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USA)

o R A R EAHTE ATE AL (Acquity
UPLC" BEH C4 column, 300 A, 2.1 X
100 mm, 1.7 pm, Waters, USA)

10. B 23 At T WAH JE AT & FE (A cquity
UPLC" BEH C18 column, 2.1 X 150
mm, 1.7 pm, Waters, USA)

11. CE-SDSE fE (fused-silica capillaries of
50 um ID, 20 cm, AB Sciex, USA)

12. cIEFE#E(LLC eCAP neutral capillary

50um ID, 67 cm total length, AB Sciex,
USA)

13. 79 i A% 7R 17 B AR B =X B B &
(TripleTOF®5600 System, AB Smex,
USA) » #E R E R FHE % (electrospray
ionization, AB Sciex, USA) o AHWfF5EAT
{52 Z ES1-Q-TOF & 5 53 A7 8k & A e
—affi/R

14, EFEE R TS BioPharma View ™
3.0 (AB Sciex, USA) k& PeakView™ 2.2

(a)
ESI-Q-TOF
g U L #
’Pﬁ. )ﬁ, - . \u __f'
“ ¥ it P
%P$$+N|Q_l "D’CID Illb TOF .b?;
3 ) o - b,
it ﬁ HETI B 4 B qi—_—’i:'i/ i & S
i) (HE) (HEFa4) .
‘ = R (e
(b)
Bottom-up analysis T:III);}Z \::n Middle-down analysis
© e AM DT
g Peptide/Glycopeptide (Esien
S maps(LC-MSMS) < 4—
© (sequence coverage)
3
o prr @ )}
o »
Q Intact IgG1
o e (~150 kDa) 2 HC 2LC
& N (~50 kDa) (~25 kDa)
& Peptide/Glycopeptide ~ Enzyme digestion

maps (LC-MS/MS)
(disulfide bond analysis)

Perform LC-MS

BiopharmView™

Data analysis
i PeakView™

B— - A ERESI-Q-TOFEEMTETREE
(a)EE R Mt T LRt 7 &R SEMRA2  (b) DurvalumabHiRigE
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R URE Durvalumabhgig /512 A RSE

(AB Sciex, USA) D BAREIT CHIEZZE HihEZ
15. Capillary electrophoresis system (PA 800 et » 1R-20°C fEfFEZLI20 pLEg
plus, AB Sciex, USA) FP R A (5 0.1% F R [ElVA H & %
R BE 0.5 ng/ul » F ERESHT - A0
= AR S 2 durvalumab 477 E2 AT —b
(&2 © Durvalumab i € 5 (Catalent BT
Indiana LLC, USA) * Durvalumab %} {512 2. HIE
#E i (Vetter Pharma-Fertigung GmbH & Co. (1WA R B A AR T P T R B = U 3
KG, Germany) ° ERLE
C)fHfE : PD-1 effector cells (Promega, @74 © ACQUITY UPLC BEH C4
USA) » PD-L1 aAPC/CHO-K1 cells 300 A, 2.1 X 100 mm, 1.7 pm
(Promega, USA) ° AT HTHERT @ 30 min
E)FAA : RPMI 1640 medium (Promega, [EHTEFE AR © 60°C
USA) » Ham' s F-12 medium (Promega, Vi 0.4 mL/min
USA) » Fetal bovine serum (Promega, HEAE 10 pL
USA) * Bio-Glo™ luciferase assay substrate U5 - FENE R A TR
(lyophilized) (Promega, USA) * Bio-Glo™ 3. FEERHE
luciferase assay buffer (Promega, USA) ~ B Fl @ BioPharmaView™ 3.0 k&
iz 8 o {7 A B A B 7K (Merck, Germany) » PeakView™ 2 23 HT/E FEEHE -
f 2 H ¥ (Sigma, USA) * Cell counting (-)Middle-down > H7i:
Kit-8 (Sigma, USA) ° 1. YATR B
() aRa% i (1)HE S TE 2 50 mMBR IR {051 E
1. ELISA Reader (SYNERGY Mx., Biotek, oAy oy el Y = )
USA) (20T * HUFI100 pgfE HEIRE 2R
2. V)22 fE(ABS1200C LS2-MK-2, ERENTSE - R HERS0 mM i
Bioquell, UK) Fe S SEIATES0 mLA - R4 CHRFE IR
3. ZHEALRRESEF(MCO-19AIC, Sanyo, KRBTS0 mM Bk ER S84 1A 150
Japan) mLEFE4/ DR - BUHRTR -

(3 EH[ T ARER © B KI20 ngsy

=~ e B A B A L 0 75 S
(~)Top-down /7% 10 mM)R60 CEFE 304578 » 6 LUK
1 VO B LRI T R
(HGHI100 pel [ B I 2 MBS BIZA SRR - TR 13,000
BFASTE « T LB S0 mMIEIE S X T > BEC 10505 > TR

VYRS mLIY » RAACHRE » JRFTH G -
RS0 mMIEE GAEIA TS0 mLAF WS BT E 10 nghhi 1.5 mLAE
B4 N - TR - B BT 37 C I 2R i

QT EFEE10 pgfaihZE 1.5 mLEE WIS 0 D20 uLIEAT IR A (S
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0.1%HFER)[EA TR » H HREZIRER
0.5 pg/uL » H EHESAT -

2. HIE

(VARG AT VYRR AT AT RE R o e U 3
HC3es
JE@HTEFE © ACQUITY UPLC BEH C4
300 A, 2.1 X 100 mm, 1.7 um
BRAIHTIER ¢ 30 min
JEFTERIRE : 60°C
Jiok : 0.3 mL/min
EAE 10 uL
BETR « FENEE TR
AERHAE
M iEBioPharmaView™ 3.0 52
PeakView™ 2.2 HTE sL 8 -

(Z)Bottom-up 31z
1. VAR B

(DHGHE = REFE 50 mM BRI S84 A R E
AR e ORI

(28T : BUI100 pngfE FE B 2 Ml
BOEEE - FIEHERSO mM ik
fe @ EA TS0 mLIA » R4 CRFE - 8
FEEHHHI50 mM iEEE S 808150
mLEFE4/ N - BUHRTR -
QREIFIEA « B A3 pLz0.5 M
TR bERE - fEHERERIEE RS mM
ZIRERNERE o A DAREIRE NI EY
J7 =1 9E R i i B ZT =R A1 B
A e fR60 + 2°CEFE30 HR - INE
JRZEREF T A R -
WEALTER + i E—PRRBE % 2 i
A3 uLz0.5 Mt Z fiEh% - i H &%
EEE R 15 mMBLZRERE - 36 DABE R
B AT IR FEIZT
IRAGEA - IREE T EOEFFE305
§# -

G)EAMTMAER : N E—FEHE R

IR SR AN R (1

50)fA37° CEFE 18/ - A 10%H
M I ERERIEE50.5% (1 pg/ul)
DA IR IE > 36 DL E W =T
B = mm I A iR S 5105 R Ak
A FRAER THEE(M3,000 X g0 FRFRE
105785 » W EUHE BSOS Rk Fr B
IR -

(6)LAC18# 8 2 Zip Tip FF KA ALHERK K2

FEEFEH - 10 pL pipettefz F—32
¥rHYZipTip » T HIET A Rl bl
& ZipTip : (2)WHL100% 2510 uL'E
R DUE{LZipTip CEIZ/EEE %
) o (b)FFLL0.1% e B 3 R G R
HEEBE ) » (c)Webfifihn « EER
10K 2 b — B B 1% B B R VR (G
AR IR) - (d)IE e E
PLO 1% R B3I RCEEHEERE
)+ (e)MfEEMeS © LAZHE/H e/ 7k
(50 : 0.1 : 49) 10 pLE 5K GEFEHE
EIRRIR) - (et « PLZIE/H
Fe/7K (75 0.1 : 24.9) 10 pLEHASK
GEFEZA BRI » (2)EE (a)-(HF
BRTAR - (h)F (o) (DRI ZE[F—
E1.5 mLEELE - IERFEERE10 ng
Ml BAREIT CHEZE
T - 12-20°C 8.2 B0 DU AT i
FETRA 20 pL(&2% ACN20.1%H )
[ElVAETR » HERERIEE 0.5 ng/ul »
H E#o e -

2. HIE
(LW RE T ATT PO A A 716 77 Hes P =R gt U B 5

IR

@& : ACQUITY UPLC BEH
C18,2.1 x 100 mm, 1.7 pm

BEASATHER © 120 min

ETEREIRE : 40°C

FiE 0.3 mL/min

EAE 10l

3¢
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Bt - EEMEE IR R
3. A RAE
FIAH # B BioPharmaView™ 3.0}
PeakView™ 2 273 H7E FlHE X -
(e FERREE K TS
1. YATR B

(1)B5 78 (analytic, 200 mM phosphoric
acid)

15 mL7K » I A325 pul 85%
phosphoric acid * fi7KZ25 mL -

(2)f& 1R 755 (catholyte, 300 mM NaOH)
H15 mL7K » fiIA7.5 mL 1M NaOH -
fH7KZE25 mL -

(3)LEFZ #fH(chemical mobiliser, 350
mM acetic acid)

{30 mL7K - AL mL 100 % acetic
acid * fi7KZE50 mL °

(4)[& 1575 72 fH(cathodic stabilizer, 500
mM L-arginine)

HYZ15 mL7K * fIA2.18 g L-arginine °
f7KZE25 mL -

(5)F51% 2 € fH(anodic stabilizer, 200 mM
amino dacitic acid)

BU15 mL7K » il A0.68 g amino
diabetic acid * #H7KZE25 mL °

(6)4.3 MFR VAW (4.3 M urea solution)
H¥30 mL7K » fiIA10.8 g urea 15
S fHKES0 mL -

(7)3.0 MR ZBH#2(3.0 M urea gel)

A7 mL cIEF gelfl1A1.8 g urea * Ea
B PEIAIR % P HCIEF gel /10 mL °

(8)20 mM TRIS buffer (pH 8.0)

070.24 ¢ TRISHIA7S mL7K » DA
IM NaOHF#pHZES.0 » Fi7KE[100
mL °

(O it e fi

a. BfipIl marker IR &R
53 B#$200 pL urea cIEF gel » 12

puL pharmalyte 3 - 10 carrier » 20
pL cathodic stabiliser » 2 pL anodic
stabiliser » 2 uL each pl markerfz6
uL waterl & °
b. i S
R BRI - i AT
B stris buffer (pH 8.0) FEETIR °
{100 pL f# 54 B fRamicon ultra
filter (0.5 mL filtration unit) > PAtris
buffer R EE R HHE]500 pL (11400 uL
tris buffer)A 14,500 rpm#f (310 53
S HIEEIETE  flitris buffer 22500
uLBSFRE - DL 14,500 rpmBE 2105
§i o i filtration unit {2 HLHTEE L
& E > LL1,000 rpm B 2408 o T
Dhtris bufferffiZ 10 uL > DAL
HETT B
2. AR R

HEBEIER S pH HAR3 - 10

et 40 o/ LEAEALINE TR @ G155

2.87%LIRVETR - HERE RS ul 0 A

1500 V > BETiLR7 mA > FLER25W

HELTEEIK607) 5 -

(BB E B R ik
1. RS
(1)EEFELIAIR (25 mM iodoacetamide

B

046 mgfift £ JFEZEL1 mLEEMAIR S
5] Al E }%i‘%—ﬂ%ﬁﬂd\
fRf -

(2)3Z I (reduced) i FHiATR

HU100 peh i@ (IRE2.3 png/uL LA
)il FP iR A 50 uL SDS-MW A
MOV~ 2 uL10 kDaAAEHE T K2 S ul
2-mercaptoethanol * & 5359511 LA300
X gl 015788 - DU A T 2l
FA70°C N 043 88 - RS 135
1% LL300 X g (015788 - #EEE70 uL
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F90 L Z Hr it =B LVE -
(3)FEZE R (non-reduced) i AW
100 pghidti@ (RE2.3 pg/pLll 1)
A6 IR A 50 uL SDS-MWAESHE ~ 2
pL10 kDaNAEHERL K25 pL 250 mMfit
CIEMOE W REII 1R300 Xg
BE O 588 DU ISR A 78 52 200 A
70°C T NE 105758 - E RIS A3
#%LA300 X g (014788 - #RE70 uLE|
90 pLZFri ERE LE -
2. WA
A2 BME R AEE 50 pm X 30
cm (20 cm to detection) - 47 EERE DL
40 mM Na,HPO, » pH 2.5 * FE/110.03%
HPMC{E R AR E% - BEREE1S kV »
F525°C » (EHIER I R 55220 nm LT
3557 $EVKE) R HTHIZLI0.1 M
NaOHEEEBAME3 T8 » 2% IH,00E
3578% > FElArunning bufferit3 43§ 1% i
1T53H7 -

“ UBA 2T

(+)PD-L1 aAPC/CHO-K 1 fiff155 2
B FBSEiHam' s F-12 mediumiZ LEGIHEC
#IFYPD-L1 aAPC/CHO-K 1% ARG & -
PRI FRE A N EE R E S mLinA
T-75 flask% & L37°C ~ 5% CO,EEFE30
Gy $EELT EIE RSP iRl (E - 7E-80°C Uk
FEEUHPD-L1 aAPC/CHO-K Il 5% -
TLATRA37°C KRR ol - A6 RS AR
TEREM » DAE 53R 2R B A AR
EiPD-L1 aAPC/CHO-K I E 55 B E R
BB E A96FLER - MR AT R
1X10* cells/well » FA37°C ~ 5% CO B EFE
B EIEH -

() g
HVDurvalumab i & fiA 8 (50 mg/mL)EdE
EppR BRI 552000 ng/mL - il

Y MR LGETT T E s -

(=) o0 2 b A BV T R
bl Z B BEPD-1 Effectorfll 2296
FLERILFEIRE &6/ F » I A80 puL.ZBio-
Glo™GAK » FAZ=RIEAS - 30578 1% - DL
ELISAB RIS LE -

(P SR 53 A
[ IEHR © Kfline B-GANFIEE 2 &S
S FIHCombiStats#i #& DAY 22 2555 5 0]
it 537 (four parameter logistic regression)
DURFE Z log,  Ryx Tl + 2 EAE Ry i {EHIS
HifRlE - B HRME -

R

— ~ Durvalumab®+&

Fl| Ftop-down'&E 3% H % 57 Hrdurvalumab
FEREHEZSTE - BRAHTRER - IR
LT P 9 A TR 77 R ] e e = R e 0 AT
FATICIE 3t Hh i A 7 51203857 88 25 —BA 8
PN (B —a) © ERENGZ M A 1T 1R A8 E 3L o AT
A — R B REE (] —b) o RFE AT A R
DIRBGETE - 2 8 durvalumab A] & 53 F DU
HELAGHE 2 I IE - 5351 F(1) GOF; GOF protein
terminal Lys-loss * (2) GOF; GO; protein terminal
Lys-loss * (3) GOF; GI1F; protein terminal Lys-
loss k&2 (4) GOF; G2F; protein terminal Lys-loss °
H DU A GOF; GOF protein terminal Lys-loss
WELAs s 2 B B R R B - HEML T &
F5148,956.04 Da ([ —c) °

Mmiddle-down'& 5t i ] 7 — 4 FE 72
durvalumab.Z 73 & ° 5L DL iR aRBERE (FT
T I s ) FEEL 1 DAY RHL T A PO A TR 17 HF
R B R AT o AE R BURAS IR AR
o PR % n] SRS — S S R S (HC) Bl — ¥
EHE(LC) (B =) » Hif el ZEHil 85
50,908.95 Da * ¥E§# 53+ & £523,570.99 Da
durvalumabifii % 7 2 ¥ S e B 2 4 5 g [a [ HE 2 73
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z- 20 o ..”‘ 2754 2y 4678 G532 MsOS = )l ','f; e . l“‘t 1'): ) “.“-:I:.tt.]:>gfL.:"?-aJ 1. ‘?ﬁ V:n'“? n I- ‘I;i‘l M0 37 I\)‘ :7 ndr 1'7!"
i 50 - 12 30
(b)
20000621 _Durveshamab Sug 1 8500-TH2 RT 10 19216 102 AV 2
FOURS o S8 Fal i 1060 GO0 EL00 DO0)
o 2806, 6652
0] T 25000023
= 0] 260 4746 f
E 0| 7614, 2042 e
; oy 304 St
g 20 31703590
24 30~ 'Ja'xu:mw
20 1421 9715 | g o §
1o 1012 7078 . 207 S T
“:__MA | J l l‘w.”f'" “‘“L“““ l L |\ are27ere 1O8O0BT 4471 0727 4TV5;
000 RRT™ 2000 2600 3000 3500 4000 v 500 N
(©
20200521_Dur‘.’a!umab_5ug_1 Durvalumah |ntact deqlvcesvlat;gn ang “""‘.’JU!C terminal Ly ¥S
='= ='= 2xA2GOF, xC terminal Lys_loss
100 4 148956.04 -
E .
P a Durvalumab_intact deglycosylation ans without C_terminal Lys
E e :'= 1xA2GOF, 1xA4G0,2xC_terminal Lys_loss
% 148960.96
80 " n
El ma
2 104 “ -
7] E|
c
2 60
I E ©
0 - . . . )
2 504 : Durvalumab_intact deglycosylation ans without C_terminal Lys
% ] m w | 1XA2GOF 1xA2G1F|IxC_terminal Lys_loss
¢ 404 D 14911909
304 l./‘ .j Durvalumab intact Neal\vlcgsvlaﬂon ans withou _C terminal Lyg
E | 1xA2GOF, 1xA2G2F/1xC _terminal Lys_loss
204 - T
b 149018.33 1494420
E 148808.53 - 14&_)1 80.63 /A\ 149535 53 149619 53
R e i it i AT it
148800 148900 149000 149100 149200 149300 149400 149500 14960C
Mass

+ #&top-down;ERIE Z durvalumabmh & R FE DT Z 45 R

(a)fEst FEMTEIEE 5 (b)—fRELEEE 5 (c)EBESTE (deconvolution) 2 BE{t D FE2EFE (BE

GOFFE{L#5tE)

AR
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5090

8.95

100 50849.53 ) 2 HC
90 'Heavychaln N A pri N
. - +
. gl s
= 80_ L B 2LC
2 70—
= —
£ 60
- i
= 50—
= i
@
€ 40—
30 ; 37830.23
| Light chan; |' 51071.01
20 2357099 |
o] 23574.91 Il' 50762 42 99502.63
o _1599255| 3274576 T |91232.64 57481 18 75041.48 101817.34
T [ T T T I J
20000 40000 60000 80000 100000 120

B =

F577%148959.88 Da -

— ~ DurvalumabBz EEEF 75

5tfkdurvalumab = Z 5 FEHIER - HE—
# Dlbottom-upE F%1% » # 5 durvalumab.Z i 5
e BT - BRALAENT  BIR KL EH
% R DIRE A E LR - 3 EE L
[y % » DUSORE I A P8 A 70 17 B ] R e =X
BT - RERE ST 1% n] JE 15 durvalumab
ZIER W B P - A R RIE100% ([H
/gy -

= * Durvalumab# R igigii &

Durvalumab Ry 1gG ¥R TTHE B 1 6 5/ EE 1
PEPEAS AL E - YIRS BRI ST 53 R 9 ¥ A A
ARG (L B - Ryl T durvalumab.Z EH'E
R - RICE TS A B 2 sl st
B o BRELFOENT KB A ERIER - DURHERE T
VUt AT R ] SR U RE R 1T - DUARHSE
FiT ¥4 2 durvalumabfii 2% Fr B Fr 91 & G HAS R
e LLE R PO IR S L B (R —) ©

* Durvalumabz & A B 83 E 14 {26

S —2 M IS~ durvalumabJZ 5L
ERFY o iU B T S P E R EE % 0 FE SR

+ #&middle-down;ES T 2 durvalumabmh & R FED T2 HER

RTICIE RS R R A 12.41 47 S8 (B Fa) BB
Asn3018E (L5112 —#) @ 3 (8 Fb) - #SEE

Tic) °

7 ~ Durvalumabz S ERERATE 547
RatitmmhEREZRGEEN - FH

EHEREBESIRE MUK LN EER,
ZHHE - R ETRE R Apl 5.5~ 9.5K10.0
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(a)H hai (b) Light chain

By chale | Ligh1 e

BV LYES GO0 VGO L RLICAAIGITI S RYNMINVAQAPOKGLEWVAN NATTRYVAVLIVEMGOWLNGEE VK CEVSNEALPAS I EET IAEARGQFAEE EIViTQAPGTLELAPAEAATLACEASQREVASSYLAWVGQEFOQAPRLLIY
v prry

+ #Sbottom-up;EAHdurvalumab ERF T BERZ AR
(a) Heavy chain ; (b) Light chain

Z=— ~ Durvalumab & S SRR SR IR AE NI B T

No. of disulfide Fragment sequence Charge  RT Theoretical Observed
bonds mono m/z mono m/z
1 LSCAASGFTFSR;AEDTAVYYCAR 4 4259  627.03 627.04
2 ATLSCR;LEPEDFAVYYCQQYGSLPWTFGQGTK 4 6529 91943 919.43
3 STSESTAALGCLVK; TYTCNVDHKPSNTK 4 28.71  743.61 743.68
4 SGTASVVCLLNNFYPR; VYACEVTHQGLSSPVTK 3 57.97  889.94 889.94
5 GEC; RVEPKSCDK 2 57.77  683.81 683.79
6 THTCPPCPAPEFEGGPSVFLFPPKPK 8 66.49  695.34 695.47
7 THTCPPCPAPEFEGGPSVFLFPPKPK 8 66.49  695.34 695.47
8 TPEVTCVVVDVSHEDPEVK; CKVSNK 4 3559 690.09 690.10
9 NQVSLTCLVK; WQQGNVFSCSVMHEALHNHYTQK 3 48.44 64181 641.81
7~ ~ DurvalumabZ 5B 55 DU B s xR BT i durvalumab . Z T RE 1 7F

b T _Fatt¥sfdurvalumab.Z Y LEF 4T F o BN ENEREE Z durvalumab (PD-1FH 77 g
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et Main peak 67.535% (>50%)
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The Assessment of Testing Methods of Durvalumab
Monoclonal Antibody Preparations

PO-CHIH WU, JHAN-KAI JHAN, YI-FAN CHEN, JIA-YU WANG,
JIA-CHUAN HSU, MEI-CHIN LIN, SU-HSIANG TSENG
AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Precision medicine products, such as monoclonal antibody, were manufactured from cell cultured
by genetic engineering technology, the processes were complicated and variations of post-translational
modification would increase risk factors. The objectives of this study were to establish the measuring
methods of programmed death-ligand 1 (PD-L1) inhibitor durvalumab, one of the monoclonal antibodies
established on genetic engineering technology. The physical and chemical properties were based on the
liquid chromatography-quadrupole time-of-flight instrument (LC-Q-TOF) and capillary electrophoresis
analyzer, the evaluation of bioactivity platform was performed. The results showed that the main
glycosylation of durvalumab was GOF, followed by G1F, GO and G2F. The molecular mass of heavy
chain (HC) and light chain (LC) were 50,908.95 and 23,570.99 Da, repectively. The analytical coverage
rate of amino acid sequence was 100%, and the position of 16 disulfide bond bridges had been completed
and qualified. Reduced and non-reduced capillary electrophoresis (CE-SDS) results showed that purities
were 99.99% and 92.52%, respectively, and the charge isoforms analysis showed the areas of main peak
was 67.53% and total area of acid wave peaks was 23.35%. The results of the biological activity analysis
displayed that the titer was 92.51% (compared to standard), repeatability was 5.95%, and the intermediate
precision was 8.81%. The R value of the reaction under different durvalumab concentrations was 0.996,
and the recovery rate was between 86.77% and 117.76%. The analytical method built by this project could
be a reference method for quality control of this department. It could also be applied to product post-

market monitoring to ensure the medication safety of people.

Key words: monoclonal antibody, LC-Q-TOF, capillary electrophoresis analyzer, PD-L1



