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Abstract Objective: To detect the content of isoaspartic acid ( IsoAsp ) in the recombinant human C1 esterase
inhibitor ( CIINH ) . Methods: Reversed phase high—performance liquid chromatography ( RP=HPLC. ) was used to
determine the IsoAsp after thC1INH samples were catalyzed by PIMT, the test was verified in specificity, accuracy
and precision, and used to detect the contents of IsoAsp in 3 batches of thC1INH. Results: The detected results for
the reference substance of SAH at three concentrations ( 10 pmol/60 pL, 30 pmol/60 pL., 60 pmol/60 pL )were all

in the range of 90%—-110%. Three groups from one batch were determined separately. The contents of IsoAsp were
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(0.414 £ 0.020 ) pmol IsoAsp/g thC1INH, and the RSD was 4.8%. This method showed good results in specificity,
accuracy and precision. Three batches of thC1INH were determined, and the contents of IsoAsp were 0.633 pmol
IsoAsp/g thC1INH, 0.827 pmol IsoAsp/g thC1INH and 0.487 pmol IsoAsp/g thC1INH, respectively. Conclusion :
Methodological verification showed that the Isoaspartic Acid Detection Kit combined with RP—HPLC method was

suitable for the determination of IsoAspr in thC1INH, which could provide a reference for the detection of similar

protein products.

Keywords: recombinant human C1 esterase inhibitor (thC1INH ) ; reversed phase high—performance liquid

chromatography ( RP—HPLC ); isoaspartic acid ( IsoAsp ); content detection
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KA (Asn ) AR ZMERE (Gln ) 19 I It R 1
FH 5K A Mol e 55 56 19 S A Ak T 2 A e A 7 sl A I
fEE AT, i FECE A TE T Gln 1Y
it P R o <A T Asn' Y, DRI, BT B AR P A L
Al AR R SR AR R (TsoAsp ) B MR TE 2
4 TsoAsp T HUEZIR rthC1INH 1 5 A RCHE Al
FasErE, I, T 2%t TsoAsp FO& i EA T i s

AT R 57 R A A 5L 75 1l (PIMT ) i
PR 456 SO = OB 35 ( RP-HPLC ) H0R , #3717
E15F thCTINH ] 5 IsoAsp 52§ s . PIMT
ALK TsoAsp oAbk 5 KA &R g , LSO n rf PIMT
HEAL L NS S— BRFE —L- W B &R ( SAM) %%
% IsoAsp, MR S— B —L- St 2 ( SAH )
(1) I A3 ¢ IE 36 46 00 SAH 9 & B2, 1

AL Ha i

B $22 46 ) TsoAsp B ¥R B2, d5¢ e, FH Fr a7 92 %6 3 4t
thC1INH il & H Y IsoAsp & A TAEI

(‘:OOH (‘:OOH

CHNH2 CHNHz

‘CHz Ril R ——Clls (‘:HZ
N A

ke, T

| |
*T—CHZ 0 JRES (adenine) +‘S—CHZ 0 BRIES (adenine)

CHs H

OH OH OH OH
SAM SAH

El 1 SAM 7£ PIMT L TR REREE
Fig. 1 Diagram of demethylation of SAM catalyzed by PIMT
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HPLC {5,35%1% ( Waters 2659 43 55 2% , 2487/2489 45
AN 2% , Empower T VE¥ ) 5 Vydac 25 A R4 (47
5 218GK52 ) ; & 5t / ik Cy5 43 #7 ¥ ( Grace Vydac,
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mol + L™ HCL IR it il A 1 mL 2955 0.5 mg B
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2.1.3 Master mix BN W AR £ %0 0 1Y) Master mix
Bi 75 A s 7K 10 wL + SOV 28 i 10 wL+0.15 mmol « L™
SAM 10 L + PIMT 10 wL, vk _FBCH], 52421825
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A A thCHINH ARER AR 19.0 mg - mL™
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pg L TR] S BG4l 7k DA R RE A R AR B 4 Sk B
X 25 R AR RIR AT G, 7F 37 CHER 120 min;
8 NGt 5 — A OB AR &R, A 10
pL, 4% %1 B0 A Master mix 40 pL, 7E 30 °C 0% & 30
min Ji5, A0 A 0.3 mol - L™ BERRIA M 10 pL & 1k
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(0:100)—(100 : 0); 26~46 min, A-B( 100 : 0) ],
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Y=335.1X-1960.9 R’=0.996
bR E W BE A 10,15.20.30,40., 50, 60 pmol/ 60
L 8 SAH (14 A6 0 g T L, 22 o ph 228 TR AR
SN SAH v B, 4351 9.54.13.79.21.72,
29.65.41.42,49.09.59.79 pmol/60 L, 55 Kbk
JE 1 95.4% .91.9% ., 108.6% . 98.8% . 103.6% . 98.2%
99.7% , IFERREHR BE Y 90%~110% JEFIN .
25 RouimHMN
B PRC ¥V, 442 “2.37 WA 335 Z R I SAH Al
PIMT, # 42 2 k., 01& 2 fif s, PIMT f {4 84 i 6] 2
TE 10 min, PIMT U ) 75 5 B+ (k') =8.94, U Ti] #1
1 2.55x10" wV xs, i BB 7 (T)=1.43, W H N
3.57 x 10°; SAH A B ISR Z7E 14 min, SAH %5
HHEF (F) =13.09, EEE AU 1.87 x 10* pV x s, i 2
1 (T)=1.08, 3K 2.42 x 10°; PIMT W51 SAH
WER) 53 BB (Rs ) =4.61,
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Fig. 2 Chromatogram of IsoAsp—DSIP after enzyme treatment
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9.89 min A1 13.98 min, i Z 473 EE Rs=4.8, thC1INH
FRvfEdnH TsoAsp FF 4 0.3 wmol IsoAsp/g thC1INH,,

0.01 4
0. 008
2 0. 006
N
= 0.004
0. 002 -
PIMT
SAH
oA /\/1 VAN i
2 4 6 8 10 12 14 16 18 20
t/min

B3 EAEER rhC1INH R & ik E
Fig. 3 Chromatogram of rhC1INH reference substance after enzyme
treatment
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2.7 [ENCRIEE I B o il £ 115 SAH AR Ik B, 25 LR 1,
B 5 RA G ERRIRF & P A SAH FBe s 10, SAH AYAS I v B8 44 76 b o 1k 2 1 90%~110% 5 Fl

30,60 pmol/60 L 3 4> ¥k FF(QC1,QC2,0C3), % N, RIZIT ki HEF RS

“2.37 T A 1 ST SAH, ANV EERG T 3 YRk, AR

F1 OKHRRBER(n=3)
Tab.1 The test results of recovery

HEELR SAH I [ X S T A SAH KZME ( detection value [T

(sample ) ( peak area of SAH ) (‘average peak area ) of SAH )/ ( pmol/60 L) (recovery ) /% RSD/%
QC1 1497 1721 10.99 109.9 19.8
1331
2336
QC2 8796 8 669 31.72 105.7 2.5
8280
8930
QC3 18 311 18 099 59.86 99.8 0.65
17 958
18 027
2.8 K EEIE oo
76 1A (RS S1) T3 SRR, 0. 008
ANFE R “2.27 TRGAL IS, DL “2.37 T 3% 25 A 0.006
30 SAH WS RIS (AR N 1 I gE 5, 1L Soom
24 W I8 bR v 2k 5 B2 1 SAH B = (B IsoAsp 0.002 SAH
), R A 2 AT R Ul (R 4 ), SR 0
222 i AR, TsoAsp 7 i 0.413 wmol 2 4 6 8 I;O/minlé 46 18 20
IsoAsp/g thC1INH, RSD 4 4.8%, /8 T B UF WM g, | wecsd o Asp & E R
%_: E o Fig.4 Content determination for IsoAsp of 1 batch of test sample

x2 BEERRER

Tab.2 The test result of precision

IsoAsp 751

120 €:58 SAH T AR FHME SAH #E ( detection value thC1INH £t
(testnumber)  (peak area of SAH)  (average ) of SAH)/(pmol/60 pL.)  (content of thC1INH )/ pg (content of IsoAsp)
(' umol IsoAsp/g thC1INH )
I 2984 2959 14.68 37.3 0.394
3202
2 690
i} 11563 11 896 15.32 37.3 0.411
13 672
10453
I 13916 12 854 16.19 373 0.434
13 460
11186
X+SD — — — — 0.413 +0.020
RSD/% — — — — 4.84
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A3 55 A0 3 e (5 S2.S3.54 ) #%
“2.27" WAL T, LA “2.37 T (A% A F IR AT R
FEME 3 K, iz gebr e th 2 fit5 3 ikt

TR IsoAsp B H o AR U 1 A vfE il 2607 7«
Y=800.3X-4 333.1 ( R’=0.995 ), £ St ¢ 3 fion . fit
i i S2.S3 il S4 1, TsoAsp 1Y 7 2 43 1 4 0.633
0.827 #1 0.487 pmol IsoAsp/g thC1INH,

%3 3K A T IsoAsp HWEENE

Tab.3 Content determination for IsoAsp of 3 batches of test samples

IsoAsp A

AL SAH WA FE SAH KEUE ( detection value thC1INH &4t
(sample)  (peak area of SAH)  (average)  of SAH)/( pmol/60 pl.) (content of thC1INH )/ g (content of IsoAsp )/
( umol IsoAsp/g thC1INH )

$2 10 621 14562 23.61 373 0.633
20 874
12192

s3 27814 20344 30.83 373 0.827
14 648
18 570

sS4 6123 10215 18.18 373 0.487
9619
14 903

3 iTtig 1 FhJ2AE pH 5~12 3355 T, Asn C K di B4 E Ay &R

T R SRS e TR T T R Ak
SRRUE M T ORI — . X R AR
FE A A AL A 52 ) 2 1 A A e PR E
2, H P AR e R R RS . R AT
RATE Asn BREAN Gln BREE |, iR T Gln MEBERG %A=
A S5 HE Asn' 1O B AR 2, DRI I O 1 Y T A — BT
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FEA 2 PR 1 MR IERR YIRS b K, 5

X5 Asn B IE R L I BBk I BT SR A% Mo B
1A P B B B IV e 5 i ) 4% B 11k P g
FRILPB K A, 15 R TR (Asp ) B IsoAsp' ' (UL
BT 5 ). 1 ] il v R A ot g 32 5 1 Ot I e 16 2 2 1
W A g 2 SRR 2 — 1 DR, 7 2R R R, o R
G IE R AR PRI SR 5% 21 RS T e R 2K
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oH 0
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NHs 9 o
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Fig.5 Schematic diagram of protein deamidating
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