‘JPA, 4 M 4 W 2 E  ChinJ Pharm Anal 202545(1) .99

£ TE

/.

BB EEESH CHO Alatk BMEBQMRIEAR
BRI, AR, B, AN

(ALt EAT 25 e ko A FR A R, JE 5t 102600 )

WE BH: RAS S HOHAF - k78RR AKA(LC-Q TOF MS) H A, kA TEL AL
(CHO ) Zafiatk B o9& G oy Rk 58 7 ik, Fik: 8 | AR A AR 69 T4 CHO @ ek, ¥ % 4 o & ik
12 500 r* min™" &« 10 min, B _EF &, 48 A 2 88 R 427 % (50 mmol « L) B 3IRAR, Im AR #E $L & G B
( chymotrypsin ) #t 478547, K ] Advance Bio Peptide ( 100 mm x 2.1 mm, 2.7 um ) &34, i@ it Sciex TRIPLE
TOF 5600+ 5 Agilent Q TOF G6545 2 & & B AL BT b o #r., RBHRFZ R R AR EE F kS
S AR, R IZ R B 0 R G T4 5 A 0 AR IR R L B 5 5 4 ) #r N SCIEX BioPharmaView
Version 3.0 55 Agilent MassHunter BioConfirm 12.0 # 4+ ¥ , 3 5 235 % | sHAE 5% P 5 IR 15 2 69 AR B B 4T
WA R S h A e R GAFIEAR, R A hid@ T Sciex TRIPLE TOF 5600+ L% 54713 %) 8 4c4F
AERRB, RABEFE E R H 100%; # i@ it Agilent Q TOF G6545 ALE HAT1F 5] 12 A IEpkFL, RARE 2
EH100%., GEil: AL LW T R ARAE R, B2 R G AT, TR TiZk T4 CHO 20tk B 49
B O FOR KT AT A B £ bk AR B 0 Rk R R A

KEBIR: FAZ G RAEA ; RABR ST FIERE T ; R ILE G B ; IR G B

FESES:RI17 XHERFRIRAD: A XEHE: 0254-1793 (2024 ) 01-99-05
doi: 10.16155/j.0254-1793.2024-0285

Study of liquid chromatography—mass spectrometry identification of
target protein expression in recombinant CHO cell lines
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Abstract Objective: To optimize an LC—( TOF MS method for the determination of target proteins expressed in
recombinant cells from a cell bank. Methods: The recombinant Chinese hamster ovary (CHO) cell line expressing
antibodies was selected. The supernatant of recombinant CHO cell suspensions was retained after 12 500 r * min™'
centrifuging for 10 min and treated with 50 mmol * L' NH;HCO5 solution. Chymotrypsin was added for enzymatic

digestion, and the comparative analyses were carried out using two LC—Q TOF MS with Advance Bio Peptide
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(100 mm X 2.1 mm, 2.7 pm) column, the Sciex TRIPLE TOF 5600+ and the Agilent Q TOF G6545, respectively.

To establish the database, the amino acid sequences of the characteristic peptides of the protein heavy and light

chains were entered into SCIEX BioPharmaView Version 3.0 and Agilent MassHunter BioConfirm 12.0 software,

respectively. The peptides detected in the samples were searched to identify the target peptides. Results: The

samples were analysed by a Sciex TRIPLE TOF 5600+ instrument to obtain 8 characteristic peptides with 100%

amino acid sequence coverage and the samples were analysed by an Agilent Q TOF G6545 instrument to obtain

12 characteristic peptides with 100% amino acid sequence coverage. Conclusion: The method established in this

study is simple to operate, has high coverage and good stability, can be used to identify the expression of target

proteins in recombinant CHO cell lines. It also provides a reference for the expression identification of target

proteins in similar cell lines.

Keywords: recombinant protein; LC—-MS; amino acid sequences; characteristic peptide identification; chymotrypsin;

trypsin

[ G BLBP 5L ( Chinese hamster ovary, CHO ) 4l
MR FLA AN RIE R G, HAT BRI AR E Rk A
LT A BT S RN LA, A e
(BB R S e U, 5 RIA RS
A, CHO 4 MU 3R35 iy F 4 2 2 e 450 A= T
PEAE D5 TS RN VB S RUE & 2R HR 259
A7 R DGR IR AR B

A 7 2 240 R B R A 4 P2 A I A
BT A0 B B S Y R AEAT VA, G A i 4 S i |
TCTR A A SRS A N MR BE R A A 4L (H
5 H AN L 8 PR DIAROC I 20 H iy B Bl R A
(14 T 8 B 11 8 A A 4 R R Ay R R A 171,
2020 4FRR € e N R 25 80 ) =38 “A= Pyl it A=
7RG FH Bl 240 HE B S5 ) A K o ) e ) e
B HE T T 2 A PRI I3k 4 L 2 e o, %
H 8 B R B H AR AR I B SR, (e
N R E 25 ) vhIf R 45 th B RXge 7k, ©A 3
RS T IR AR RIS L A i, B i T A B2
S 7 vk AL I S e W B S Bl vk
RIS 3BT B2 7 RE A 2N ] T S ZH A H
82 1Y 2 38 M i A R i — 25 T T R R IE
A SCIEFE 1 BRFIRPUARR EZH CHO gLk, SR T
TP BEVURAT - "RATIN T (LC-Q TOF MS ) £
AR IRFEHL CHO 4tk H 08 F R85 E Tk
Sy T2 240 P Y o e A R R R R SR

BT HR FHB A S — T KA BT B, Horr
OGS RGN ERG, Tk RGN R 5 Y, 1E
GIHTRE b I, BT BT e 3 A ek B R A B A L

AL HEL

PEAT A3 5, 8 A D A A5 2 T 1 U0 DR HORS 9% B
1o A VELE IF FLAE R TT R B B e RIS £
DIRevE , AR RAE A W B AR Y2 N o A%58
e B S B AR P A0 B T R & 100%
R, T BRI A Ik i B R 2R i B
TR A W W AE 43 B R XT A 8 R T 8500 o B 2l
A U R A R Rl R R 45 1), i 4 5
JE B ORI ( MALDI ) AL 55 HE 255 (EST) 19
EAME T, R AR G 1 T I R AN TR
BARFEA AR LN E T B, AT B
FEEN7 FE 2 CHO Al bk B SR AR A % ik, 8
b O e EE 2H 2R 1 R S SRR T IR R S A A
(R AL FREE AT, R FH VR B B FH B AR R4 7 s 2 4 i P v
R S P AN 56 R = 95% ., I TEAN A AL
W G T B PR 4 A, DASSr R 7y 2
R B, DT PR IR T2 A 7 FH i 20 240 B e 1) Jo P 4%
P W R IS S RPN T K
1 B AF 5
1.1 {4

5430R/5910Ri 7 # 2 UK 5.0 UL H Eppendorf
NE=iE Eppendorf ThermoMixer C ER R Sl |
Eppendorf /A 7] ; TRIPLE TOF 5600+ = 43 #¥ VU AT -
KAFI ] B34 (Q TOF MS) W [ Sciex A W, Bl A
Sciex ExionLC AD UHPLC £45; Q TOF G6545 5439
PR AT — "©ATEFE] BT (Q TOF MS) I H Agilent
/NA) L AT Agilent Infinity 1290 UHPLC R4t
1.2 K5

Bk iR =0 W F Thermo 723 ] ; RapiGest SF iR 7]



(JPA WS W R E

Chin J Pharm Anal 2025,45(1)

101 -

e H Waters 23 7l 5 4 5Bl L 2 I e AL E5 1
Fl Sigma—Aldrich 23w ; I P 44 JBe 25 1 ( trypsin ) 5
[ e 7L 2K 11 ( chymotrypsin ) 4 ] Promega 23 F 5 i
TS H R WA [ Dikma 23 w5 BT 2 B 6
Fisher Chemical A% .
1.3 R

A B 9T 8 B B 41 CHO 40 Y & W M 7] —
it vk, R ZE A B AR R A I A A
SSASTKGPSVFPL; 44 741 : TFGGGTKLEIKRTVAA
PSVFIFPPSDEQL ),
2 HiEE4R
2.1 fgbIab

U4 CHO g2 120 pl., 12 500 1+ min™' &
> 10 min FERAE 5L AT UTTE S, B IR VT
Ve 12500 1 - min”! B0 10 min, FFEUEWR . FEH
YEAE HPOIM AR IR S & /KW (50 mmol - L™) 120 pl,
12 500 r* min™" B5.0> 10 min, #IEH IR FE 3K, 7+
FUEW . R B TR AME T, 12 500 1+ min
B0 10 min, BME i A, FHIRIR S K TR
(50 mmol * L") "EZF 2 100 pL.

1E FIRBARF A 1% RapiGest SF ¥ 10 ul,
HIT B S5 A B v W (100 mmol - L) 10 plL, 16 i
BRI AL 85 CIEF 25 min, N AR 2 ik e v W
(200 mmol + L™ ) 10 pL, % i i 5% & 1 2 25 30 min,
e S8 0 2 0 I AN TR R S 3R il . AR5
PRI 3 Fh 2R M BEAL A - a. 0 JBE SR R IR AT DD
b. [REEFLER BRI TR ; o AR (1G-S e RL 8 1
Bt (1 1) JEATEGYI . TFPERI R BN 1 pg - pl,
INARRFLY N S ul, IFH, b 415 ¢ 41FE 5 a5 22
hn A AR S /K %% (100 mmol - L) 10 plL, 37 °C il
I 3~5 ho SRJ5, IMAHR 10 ul, 37 CHFE 30 min,
12500 r* min™" B0 20 min, B FIHW , ATF IS S50 H7
2.2 TRIPLE TOF 5600+ &5t i5 AL 204
221 A% - Pk
2211 @3RS FH Advance Bio Peptide ( 100 mm x
2.1 mm, 2.7 pm ) A 3EFE, A SRR 4 °C AR
30 C, LA 0.1% PR KW (A) - 5 0.1% W IR &N
VAW (B) AN, JiE 0.3 mL - min™ , BEREVEMG (26
1), 50% /KSR DEET IR, EREAAFR 10 pL.
22.1.2 RSN B TR ESI SR A R UE
IDA 1E B 8K, 55 A0 55 L+ h™', 4l B <k
55 L+h™' A0 30 L h™', B FURIREE 500 C,

Wi HL 5.5 kV, — U BE A E R 100~2 000, —2
TS TR 50~2 000,

% 1 Sciex ExionLC AD UHPLC #f B35 i & 14
Tab.1 Gradient elution conditions of Sciex ExionLC AD

UHPLC
WA L (ratio of mobile phase ) /%

P T Cmobile phase ) A T&0H Cmobile phase ) B
0.00 95 5
1.00 95 5

40.00 60 40

45.00 10 90

50.00 10 90

50.10 95 5

60.00 95 5

222 HdEkbr

W B B A EAE 5 R BE BRI RS IR R 7 5 i
A SCIEX BioPharmaView Version 3.0 & {4 v, & 7
BRI, AR ST R A B S <2.2.17 TR
DAERERTI, A3 B 0 IR B T R R e H
FEFRIERR. 404 2800 28 10k et L 25 1
T RIRYINL 5, KB R KA A 1B IR 4, mlz 25 2%
+0.005% , B/ IMIKBE K JEE 3, MS/MS VLR %522 0.03,

ANV B A B AN [ R D) 5, R, 2 X
i D) 7 A A KB AR R ), S 152350 H 1R 2R FURRAE
JR G IR 7 91 S 5 4 R 56 A —B AW, 3
FfAS [ B 2 8 55 44531 11.9% . 100% . 64.3%
Hor b HRES— R RE] 8 RANCRRBL (% 2),
Tk, SR IE M Tk AT M S R 1, R R L
G, 76 A 5258 AR AH R A RS B0 L 8 LC-Q
TOF MS #1757
23 Q TOF G6545 Wi AT
231 St sRtE

K Advance Bio Peptide ( 100 mm x 2.1 mm, 2.7 um )
A, A SRS 4 °C, I 60 °C, DL 0.1% HRK
W (A) -5 0.1% MR ZIEEW (B) N A, 7
0.3 mL - min™ B EEVERL (% 3), LA 50% H EE/K %
RV, HEAEAFR 10 pL,

B 7 PR N ESIL R Auto MS/MS IE B T #5 =X,
BEAEE 11 L min™", B BE 350 °C, TR
8 L-min™", TH IR 320 C, W55 MR 1 kV, B4
BHIE 3.5 kV, =R Bl m/iz 100~1 700, —
T FE m/z 100~1 700,
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% 2 TRIPLE TOF 5600+ % &/ B FRAKEL
Tab.2 Target peptides identified by TRIPLE TOF 5600+
F'5 (No.) 3 (sequence )  JFHIE (sequence location ) — FREAIFE] ( retention time ) /min mlz P72 (diff ) x 10 $T43 (score )

1 EIKRTVAAPSVF L(9-20) 13.721 87 659.378 66 -1.865 53 14.118
2 EIKRTVAAPSVF L(9-20) 14.093 03 659.366 41 -20.455 25 -
3 GGGTKL L(3-8) 2.024 1 532.309 21 0.512 15 8.056
4 GGGTKL L(3-8) 2.023 27 266.659 04 3.509 26 -
5 GGGTKLEI L(3-10) 25.823 69 774.438 86 421113 -
6 IFPPSDEQL L(21-29) 7.975 18 523.276 51 24.5537 2.747
7 SSASTKGPSVFPL H(1-13) 18.697 4 639.337 34 -4.847 8 12.233
8 TFGGGTKL L(1-8) 9.789 67 780.423 75 -1.634 34 8.47

% 3 Infinity 1290 UHPLC % B 5 it 5% 14

232 Hdmabr

Tab.3 Gradient elution conditions of infinity 1290 UHPLC P H i E E S R AR IR E LR )T 5
i W BIAR LA ( ratio of mobile phase ) /% i A Agilent MassHunter BioConfirm 12.0 % 4 Hr, 4
LA (vl phase )& WAV moblle phase )8 SR PR . 4R S B 4 80 10 kBB 0 A 4
o N . Ko, i 0028 ORI AP S0 T AR
40,00 . 40 AIZH Protein Digest, i 2 Ay B H5E 1 25 111 it , 48 XoJ i
45.00 10 90 5= 50 counts, 14 B3 5} 6] 0 Fl 0~80 min, (&2 5k
50.00 10 90 R Al (B2 BENE ), miz 2522 30 x 107, S5 F44 J2E
50.10 95 5 YE I FESL T B B U 52 30 100% , 248 R 3|
0099 2 > 12 kB (F 4),
&4 QTOF G6545 LK BHRALEL
Tab.4 Target peptides identified by Q TOF G6545
F%5 (No.) J¥4(sequence)  JFHI7E ( sequence location ) 4 FH I [E] ( retention time ) /min mlz 2% (diff ) x 10°  FT43 (score )

1 GGGTKL L(3-8) 1.018 532.308 5 -0.83 79.18

2 GGGTKL L(3-8) 18.040 532.308 1 -1.56 79.03

3 TFGGGTKL L(1-8) 18.041 390.716 1 ~0.45 83.35

4 EIKRTVAAPSVF L(9-20) 25216 659.379 7 -0.17 89.47

5 VAAPSVF L(14-20) 27.947 690.3817 -0.55 82.50

7 TVAAPSVF L(13-20) 29.201 791.426 9 -3.68 79.34

8 IFPPSDEQL L(21-29) 29.674 523.2637 -0.58 74.62

9 VFPL H(10-13) 30.898 4752916 0.14 68.57

10 KGPSVFPL H(6-13) 31.518 422750 3 0.16 80.85

11 SSASTKGPSVFPL H(1-13) 31.643 639.340 | -0.62 86.80

12 SASTKGPSVFPL H(2-13) 31.742 595.824 8 0.52 87.95
4 itig 5 e EAE ] AR X5 E E X —3 RV E A B AR P A 7R

AWFFEHFH LC-Q TOF MS £ AR, fEA AT B4
HEHAE BRI T RS E A E R —ZUP Ik
i & B R A 35 ) 2R U, 51 A RapiGest SF R AT
PEFR, S 5 1 2 S A 170 R RO, G T G
fifge SR ISF AT, AR 1 s ] B RT 58 TR 5 2 T O REAS
Qb3 1Y Sl T R Bt 4 E FEA CHO 21 B B
A B2, AT e 2 e UG 5 H AR AR

AL HREL

NCBI ( https://www.ncbi.nlm.nih.gov/ ) [ ] FH blastp T.
FB kB E 1 5 Chinese hamster ( taxid: 10029 ) &
FBUIE PEEAT T P 90 LT, L 485 SRk I 328 B 971
SR SR Y, R AT DGR IE W] A S e e A Y H By R
FHRE S 5 R IR E P O TR M BT e L TE
NG IR AS b P AR A 2R RE BT BTl e i e A
[vi) 14) 25 1 il , 150 AR 30 3 ol ] — o 2 1 ol D T 38 3] 3
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R, M Yates 55 UV 3 B R [H] 1) il (B 2 (4 g
Glu—C. Subtilisin ) 75 £k M Il Y 0 35 A5 1 1 21 25 11,
I+ B NS AR s RS0 3 FhERE LR IR &
JIRFEA A AT 3K A5 >99% 17 51 7 55 R o Prokai %5 [
F] F] ESI-IT-MS 1 MALDI- TOF 2 # & ii% # M £
1, 345 T M3 T Atk i 20 B s A 2 AR 1 95% LU
LR ANE SR, T SIEA ki E A, e
1E Sciex TRIPLE TOF 5600+ 5 Agilent Q TOF G6545
2 4 LC-Q TOF MS A | 347 B fi 5 1) B 20 2 1 3%
ik S, P15 2] 100% 198 15 %, AR, Sciex
TRIPLE TOF 5600+ £ #] 8 4% Ik B¢ , Agilent Q TOF
G6545 H i ) 12 4% K B 2 ol joi 33 A6 0 3 A ik Bt
B H 22 5 E BN B (AR A R B R R AN
)35 51 . Agilent Q TOF G6545 4333 it 25 ] 14 3|
50 000, 1 pg A F-AE T HERERIN R A% T LA EE
M Lt 1 500 : 1, 1M Sciex TRIPLE TOF 5600+ H) 5% =
YRR AT 40 000, FAR 2 Bl RE A5 51 1 KBS
B H AR HE RS AT 100% 7 352, 68 17 4 &
2 CHO 4Rk H B8 1A FRIA e H Y .

A SCHF & W E 2 A M AR A 8 1 3R 4 e B I
eI Y AR T EE A S, N AL E L 20 H
1) B PR 2 B A T T R R A S R
il , AR 00 A5 1 7 5 R 4 SRR PR Bl Y RRIE KB, LA
SRR B B PN S R 5 A

g Lk, AN H N E AR RIREAY
W& TAEE RSSO O A% O [P 81, AR 5%
T TR KF R DNA $5 8046 ARYE T %
YL RN , SR 5 SR PR I FH A A KT 12 5 2H 248 i 7
H 8 H R T T %50 A5 30 BAR P51 100% 5
2R FRRF BRSPS VE L o i BV fl o, 7 25
= 3= Y SO R A T ) DR S S R R R
IRSEE AT Ry (RIS A AR A 2 (1 Y ek S et
5%,

S 3 Hk
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