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Quality control of human chorionic gonadotrophin subunit dissociation
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Abstract: Human chorionic gonadotrophin (hCG), a glycohormone widely used in treatment of infertility,
is a heterodimer composed of an alpha- and a beta-subunit. The heterodimer could be dissociated during
production and storage with an impact on its bioactivity. A CE-SDS method for quantitative analysis of hCG
subunit dissociation was established in this study by optimization of a variety of method conditions including
sample preparation buffer compositions, incubation temperature, separation voltage, and capillary temperature.
This method was validated for good sensitivity, linearity, precision, and accuracy for both a- and S-subunit.
CE-SDS also showed much better precision and accuracy than SDS-PAGE. The method was successfully used
in both recombinant hCG (r-hCG) produced by cell culture and hCG (u-hCG) derived from urine. The CE-SDS
method was used in the study of hCG development and stability. Therefore, it is an useful tool for the quality
control of hCG.
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Ak ¥ R o B ali, Ak S Milli-Q i1l 4%

{28 PA800 plus E4HE HLIKIX (3£ Sciex &
"), Bl ARE SR AR & 32Karat HE A HE T
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CE-SDS WHE EBMERE N 20 C, F AR
JEA 10 'C. PDA JK K 220 nm, %N 10 nm. Ff
mn AT T IR E AR, 8 BRELE 70 psi (1
psi=6.9 kPa) ¥ 3 min, FRBEMAE 70 psi MP¥E 1 min,
A KAE 70 psi #F¥E 1 min, SDS-MW ¥R G AE
70 psi % 10 min BEAR, ALK P EEBEBANE 2 X,
SRIGAE 10 KV SOAHHLAR FoghAs: 20 s, HEAIK H igdE &
1 IR, IJGAE 15 KV 20 psi S AH HLAR b e ik o 8
40 min.
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BYNEA KL N 10, 20, 30 AT 40 cm.
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st 1) B A4 28 B 53 B SR AR AL A, 3R E A o ) B % R
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SDS; EFH KT EHIEN 15 kv, BHEIRE N
20 C, BAEK 30 cm (F K SE 20 cm).

1.2 CE-SDS 753&3iE
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Table 1 Recovery of spiked samples (n=3)
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Figure 1 Representative electrophorograms (A) of spiked

samples with 0—10% dissociated subunits from bottom to top,
and Calibration curves (B) of the peak areas (y-values) of
a-subunit (x) and S-subunit (V) over concentrations (x-values) of
1%—-10% total spiked dissociated subunits.
expressed as mean + SD (n=3)

Peak areas are

Spiked free a- and S-subunit 0.5% 1% 2% 4% 6% 8% 10%
Recovered of free a- and S-subunit 0.15% 1.18% 2.06% 4.53% 5.95% 9.02% 10.72%
Recovery rate 31% 118% 103% 113% 99% 113% 107%
RSD 1.5% 1.1% 7.5% 5.7% 11.9% 4.0% 4.8%
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BORM . G 2 PR, BRI B AR — e R
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PRFE B B o i, Hok R 2% S il B 2k, 5%
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Marker 100% 10% 5% 2% 1% 0.5%

100
70 Tntact
55

40
35
25

Figure 2 SDS-PAGE analysis with silver staining of r-hCG
spiked with 0.5%—10% dissociated subunits. Numbers on the top

indicate the percentage of spiked dissociated subunits. a- and

f-subunit could be observed when more than 2% dissociated
subunits were spiked

2 CE-SDS 73 A% MR I £ 4w o A R

2.1 r-hCG TZH %X THHFBELERER R LITH]
211 @I ZE E AR IR, AR
HTZWR (step 1) BE2) 3% TR (Jb
AR, £ L2 PR 2 I il B LA 25 B 2 1%,
BT ZD IR 3 i WA ML bR, &G
¥ (drug substance) A& S (K 2). 45 RKH,
AITEBER hCG Aty TZRATA R, FEHhvFAf
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Table 2 Dissociated subunit content as determined by CE-

SDS during process development and stability study. ND: Not
detected

Item Freea/%  Free f/ %  Intact/ %
Process development

Purification Stepl 0.4 2.7 96.9
Step2 - 2.2 97.9
Step3 ND ND 100
Drug Substance ND ND 100

Formulation development
Lot2 40 C, 0 day ND ND 100
40 °C, 30 days 6.2 14.6 79.2
Lotl 40 C, 0 day ND ND 100
40 C, 30 days 1.8 3.1 95.1

2.1.2 HIFIFERIBEM KA 40 Cmi is ok se
5%, FERMIERCTT 1 (Lot 1) FIECJT 2 (Lot 2) "7,
AT P AR AR A AHAERC T 2 AR B R 1Y
WREER TR 1, £ 30 KEEH 2 N 21%, it
Ji 18 5% AT e R T 1 fE4ERF r-hCG 5
EMERE AR (K 2). kT 1 5 TIER
FRE AL, 15 4 CRIRIRAE 6 N H K&—20 CA
TRAF 24 DH, FERBIARE HARR . 45 R R,
JiERT TR R AL, DAVEAL 7= i A O R A
FUIE R ERAT o

2.2 CE-SDS H#ifRIBAFIREE (u-hCG) 5EFA
NRINEHE (r-FSH)

2.2.1 u-hCG Wi 3A #iZk 3 Fi7R, u-hCG 7= i
RIEGH KRBT, Rl 2Mes p v, K&
HAb R AE S FEDF . 5 r-hCG ML, v-hCG FH
K R 5 W ik J FOA A 0, T r-hCG 7 i A2 2808
WIS B, % TJRIE hCG i F &%
PR T B4 hCG, K& MR 2 W5 ] f A2 HL L vs
PEERM — A EZEERH .
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Figure 3 CE-SDS analysis of subunit dissociation of u-hCG
(A) and r-FSH (B). A: Compared with intact r-hCG (Al) and
r-hCG spiked with dissociated subunits (A2), u-hCG (A3) had
much more content of dissociated subunits and unknown low-
molecular-weight species. B: -FSH was analyzed directly (B3)
or under condition that all intact protein was dissociated (B2).
Compared with r-hCG spiked with dissociated subunits (B1) and
forced dissociated r-FSH (B2), native r-FSH (B3) might have
little dissociated subunit
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222 r-FSH *M5 hCG #I[F ) CE-SDS J7i%k%
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5 Y 1) 3 3 AT

g
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