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HEK293F 4iifil ;3% PDGFR-B/Fe
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%W, KRR, EAL, NAR, K @&, WK
(BaRFAGHFRRER/ T REANIRENDELERE )/
AHIAEGSHERIRALTS, & M 510632)

O ilfk HEK293F AUBRa 6 Y A0, 4285 PDGFR-B IR A&k ik, SRATRZHINE (Polyetherimide,
PED) YR, H4 B0k pXLG-PDGFR-B/Fe 5 PEITR SR A J5 A B4 &K, 37 C, ¢ =6% CO,, 180 1/
min BIFPRG H9E, Kigk 7 d SRS, ELISA Kl PDGFR-B 2 [ AW B . T 40 L% B . DNA ¥ B2 il m
(DNA) : m (PEL) , RAEE LAY (RGBT . WAMMEAK) #1rifk. 458 87%, HEK293F 41/
WER G YL (R e S5y . IS 4 x 10° cells/mLL, DNA ¥k 2.0 pg/10° cells, m (DNA) : m (PEI) K 1. 2,
RAHE 5 min, [A]EF, 48 h NIRHN 3 mmol/L PNIGEREN, 55 3 RAMINAG4THEM 1 o/L (2 (¥R TN1 A] {ff PDGFR-
B/Fe MR M FGA R RIL R . SRR, K%t HEK293F 41t #2125 PDGFR-B M55 Je 5 Lk, Bk
IR AT IR 55 mg/L, o K HUBLIE T YA 7 PDGFR-B/Fe B85 T kA
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Condition Optimization of PDGFR-B/Fc¢ Transient
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Abstract: To optimize the conditions for transient transfection in HEK293F cells and improve the pro-
duction of PDGFR-B, DNA (pXLG-PDGFR-B) and PEI were separately diluted in ultra-pure water,
mixed together, and incubated at room temperature. The PEI-DNA complex was then added to the cells,
and the culture was incubated at 37 “Cwith 6% CO, with agitation at 180 r/min, then incubated for 7
days. The PDGFR-B/Fc concentration in the culture medium was determined by sandwich ELISA. The
conditions including cell density, DNA concentration and ratio of DNA to PEI, as well as other effectors
such as adding of VPA and peptone were optimized. The results showed that transient gene expression
yields of PDGFR-B/Fc can be maximized under following conditions: 4 x 10° cells/mL, 2.0 pg/10°cells
DNA, 1:2 ratio of DNA and PEI and polymerize 5 minutes. The productivity can be further increased
with adding of 3 mmol/L VPA | glucose and 1 g/I. TN1. The experiment showed that when the conditions
for transient transfection of HEK293F cells were optimized, the PDGFR-B/Fc yields up to 55 mg/L were

achieved at the conditions, which laid a foundation of PDGFR-B/Fc expression for larger scales transfec-
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tion in HEK293F cells.

Key words: PDGFR-B/Fc; HEK293F cells; transient gene expression

510 AR, BRI EE RGN RGP A R
IEIT R A ARSE T A, B R R
243K (Transient gene expression, TGE) & — Fffdi
PSP A0 A7 B SR PR PO A 77 2 e R e
HEAMWE, B 4k CHO 41 i
A HEK 293 20, 33 P it 240 Jfd W] 335 37 T I Vi ek
Bige'® . HEK293 4t Hmh b e . migiik, K
SRABERAL B . ARV R AT S AR S B S
B4 A s e o )2t RO
(PEL) J&—Fh7E/NILBE B M BL R Rk ) iz
R e el R, B B R AR R 2 T M A AR
A2 PEL R —FHEHES TR AW, A5 DNA 4%
B8 IR B T HL A (R RSO, 05 240 e 3% 1
MR O R B RER G, JHE A MR T A4
M, AT 3 40 % DNA (43007 2R
1L 25 000 PEL 2 HECAT Z I RGY), HHZ
R PEI B e fOR T Ry . SR/, W TR RS
FEHy HEK293 4ty

I/ PRI A R F  ( platelet derived growth
factor, PDGF) HA7 S I bk EL 45 A6 g R4 i
Jif ok E 5% RS O T RE, & W AE IR YT IR ) 4
FRi S AT MR IR A K TS24 (sPDGFR
) AT 55 4i g B3R 1T ) PDGFR 5% 4+ 1 45 & PDGF,
M REWT PDGF (AW~ 3400s, A R T g ria
Jr!27R PDGFR S5 £ 9l 5 # KLU 32 147
7 PDGFR-a fil PDGFR-B, PDGFR [ B 4% & 4h X
5N 1gG Fe Bt E AR Al 5 & 2 1 sPDG-
FR-B/Fe SZ&AE N —Fpgi 8y PDGF #5417, HA
AR B i 5

A5 ] PEL 4y 3 PDGFR-B/Fe Jii h % ¢
HEK293F 41, 520 f% e R ME R B R
A TS A R B . DNA YR JE . PEL K JE . DNA
5 PEL R4 ] DL Ry ™, ASLge %t F ik
R i,

L ARSI

L1 BRAFnZe ik

HEK293F ZHit i B T K= B, pXLG- PDG-
FR-B/Fe ARG BRI o
1.2 FEEAFRMEE

TN 3 2 TR #2127 & ( NucleoBond Xtro
Maxi Plus) W4 H & [E MN /A #]; PEI ) H Poly-

sciences 2> H]; EX-CELL® 293 ¢ Ifi 145 1% 72 3L 14
F[E SIGMA A7) ; RPMI1640 353 3E 00 H 25 E In-
vitrogen /\ fi]; Goat anti-Human IgG ( Fc) ., Goat
pAb to Hu IgG (AP) W H Abcam 2Na]; 25 H K
B Organotechnie /A %] ; TubeSpin — R 1 A= ¥ ) b
P [H TPP /A ; ACCU-CHEK® il {4 [ Roche
AT BEARUE E Thermo 4],

1.3 #HaEsR

HEK293F 4 3F F & 10 mL EX-CELL® 293
T4 (% 6 mmol/L AWt ) ) 50 mL
TubeSpin &, BT 37 C, ¢ =6% CO,, 180 r/
min fEIRFR G W SR A P SR, WER B EHIAE 0.5
x 10° cells/mL % 4 x 10° cells/mL JE [ N, 7655
aild, B4uEEs.Cy (1 000 t/min, 5 min), Jrff
S L EEF 2 x 10° cells/mL,

1.4 JRAH &

FATE N R BORA SR G b3 Bk, 235
BEGEREHL VK B2 1E . NanoDrop2000 Jll 5 5 DNA ¥k
FERIEERE , Ay fE 1.8 ~1.9, Ay mo M KRTF 2.0,
1.5 %

S YL M BRSO A M TR, AT R
TE 95% VAt 4 S50 T it 200 i+ 1) 200 M8 AR
(1000 r/min, 5 min), — i & RPMI1640 3 37 3t
T 50 mL TubeSpin 4§ e &, [F] I, 22592 56 2 X
B, O 5B TR DNA R PEL 3 IR 21 R 4.
1 DNA 5 PEI RSN AL SRS, & T
TR R IR A v 1 9% . AR 24 b WOREAG N H A9
HE PRI
1.6 HEERERENE

R ACCU-CHEK® ifi {35
1.7 PDGFR-B/Fc EBRERENE

K ELISA J7 il i€ o LAEHT N 1gG-Fe A8
96 fLHEFbRMR, 4 Cidhd, H%—ERh MR 126 hrifk
i AU IR ETERE, AL 37 CIEE 1 h, 41
T VEBUS A w =0.5% BSA Fi B 10 B 1k W 7% 1t
PRGN TG, 37 CHEF 1 h, B OREE
15 min, 405 nm T EFHRMUG A {6, @ bRiErD
211 PDCFR-B S BURIREE . AL P EE

2 R0

2.1 HEK293F BRI SR E AR AR AL
PEL fp SR 6 e Iy ik i, S IR e
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A ) BEAS R 25 A7 440 b 2 P 3 40 MU %85 B . BORE DNA
WeRE . PELYREE . DNA 5 PEI R GHE], ASSLE
o 2 R B R R 2 x 10° cells/mL Fl 4 x 10°
cells/mL P 7KF, DNA HEHE 1.5 ng/10° cells

2.0 pg/10° cells {4~ 7K3F, DNA: PEI i&5E K
1:2.1:3 0 114 =4k, RAEmEBERNS, 10,
15 min 3 UKo ARSIEGHE R — JEAT B R 5L
Xf BRSO, RS ER 3

# 1 HEK293F 4 g Bk 5% Je A R ik

Table 1  The primary condition optimization of PDGFR-B/Fc expression for transient gene expression in HEK293F cells
veor W onnmanrs PE ves "™ oy e 2B
10wty COPET e min TR sy O m(PED)  min ML)

cells™") (x£s) pe - cells™) (x£s)

2 1.5 1:2 6.8 +0.23 4 1.5 1:2 5 10.2 £0.23
2 1.5 1:3 9.5+0.24 4 1.5 1:3 5 9.8 +0.24
2 1.5 1:4 4.2+0.17 4 1.5 1:4 5 7.5+0.17
2 1.5 1:2 10 6.4 +0.13 4 1.5 1:2 10 8.8+0.13
2 1.5 1:3 10 7.5 +0.08 4 1.5 1:3 10 6.4 +1.04
2 1.5 1:4 10 4.4+£0.1 4 1.5 1:4 10 4.8 +0.05
2 1.5 1:2 15 4.0+0.5 4 1.5 1:2 15 3.8+0.53
2 1.5 1:3 15 3.6+0.19 4 1.5 1:3 15 2.1+0.3
2 1.5 1:4 15 1.7+0.4 4 1.5 1:4 15 2.5+0.3
2 2.0 1:2 10.9 +0.23 4 2.0 1:2 5 15.6 +0. 64
2 2.0 1:3 8.2+0.24 4 2.0 1:3 5 11.4£0.33
2 2.0 1:4 7.5+0.17 4 2.0 1:4 5 7.4+0.6
2 2.0 1:2 10 9.80+0.13 4 2.0 1:2 10 11.7+0.3
2 2.0 1:3 10 6.1+0.28 4 2.0 1:3 10 7.5 +0.21
2 2.0 1:4 10 4.8+0.1 4 2.0 1:4 10 4.8+0.1
2 2.0 1:2 15 3.1+0.5 4 2.0 1:2 15 2.1+0.25
2 2.0 1:3 15 1.9 +0.59 4 2.0 1:3 15 2.4+0.32
2 2.0 1:4 15 1.4+0.4 4 2.0 1:4 15 2.0+0.4

ZERER (R1), MUK EE R 2 x 10°
cells/mL fisF, DNA ¥ FEHIIN, T HF A EIRAH
I, 33k PR Ay 52 300 200 e R ) B, 0 i 0 Bk
DNA 8 A Tk B YA M2 FP % Bl 4 x
10° cells/mL B, 34k DNA ¥EE, & EEEHD
Hahn. 4K PEL 5 DNA {9 b o], & 3R 5K8 A X
TR, dUMEit2 s R R, 9K PET WA, 4Hf
BEPERG N, AHMTE AHXHK, 30 DNA 5 PEI 5
HEE, EERRKEREK 234501k,
HEK293F il fi i) 23k PDGFR-B fil 5 4 H fefE 2%
PR A FP 25 BE 4 x 10° cells/mL ., DNA ¥R 2.0
pg/10°cells, DNA/PEI Ff3] 1:2 B4 BF[E] 5 min,
HEEFRILEAIL15.6 mg/L,

2.2 HEK293 iRt £ B e &4 Mma

2.2.1 hm VPA KRB KA nt ] 69464k TERTIE
AR IEAS TS, ARSI Xt VPA U Jinvik B2 i
ik, VPARSIIEEE 2, 3, 4, 5 mmol/L, 4

N o 24 h I SRJE X VPA fER e (8] B4y
fife, VPA BOINmF RIS EE SR 0, 24, 48 h, #RE
ARl . BRI EAE 3 IR

357
== control
307 —e—+2mmol/L VPA
'-510 254 == +3mmol/L VPA
) —&— +4 mmol/L VPA
8 207 _g— +5mmolL VPA
[==N
v 157
G
a 107
=9
5 -
0
D1 D2 D3 D4 D5 D6 D7
Time/d
K1 BRI EE VPA X PDGFR-B kR0
Fig. 1  Optimization of VPA concentration
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—&— control
357 —m—0h
—@— 48 h

PDGFR-B titer/(mg-L")
[}
(=}

D4 D5 D6 D7 D8

Time/d

D1 D2 D3

B2 AN I VPA %) PDGFR-B 235 151
Fig. 2 Optimization of time for adding VPA

ANFREERY VPA XT 20 i35 PDGFR-B 114
AREHEER (1), 1E3 ~4 mmol/L 1] VPA 4%
B, FEWIN 3 mmol/L VPA B}, PDGFR-B %
Fikgm (30 mg/L), 22X AR 2 £, 40
MBI JL f5, TE 48 h P RS [E] I [E] S 0 VPA,
HEHFRIKEAML (2928 mg/L), RKWEYL)T 48 h
AR TSI VPA X FRGA AR (K2) .
2.2.2 RhmERROR A4 je & ik PDGFR-B/Fe & &
O

1) SIS TRI R 2 2 1 R R L e vk 2 ) Ak

ARSLHG e 6 Bl A MR AR AT 0ROk, 0wl Dk
Tryptone N1 (& %, TN1) . Casein peptone El
(E& S H Wk, CE1) . Meat peptone N1 ( [A4E H ik,
MNI1) . Wheat peptone E1 (/NFEZE [, WEL) .
Soy peptone A3SC ( K & & M i, SA3SC). Soy
peplone A2SC (K 2 11 SA2SC) . e i 19 3
ARZAFT, HEK293F 41 fifg % gL J5 265 3 R Us I 4
WEREE R, AP Bk N 4 mg/L, HH
R ey 1 g/ Lo

45

—g— control

407 —m@—1TNI
~ 354 —&—2MNI
3]0 30{ == 3ER2
g 254 —#—4WEl
o)
= —O— 5SA3SC
= 2041
o —t— 6 SA2SC
[ 15 A
2
& 10

5_

0‘ T T T T T T

D1 D2 D3 D4 D5 D6 D7
Time/d

K3 BSIARIEE R4 PDGER-B/Fe 321K M55
Fig. 3 The effect of adding different peptone

40
=& control

3517 —@—+1gLTNI
30 —#—+5g/L TNI
—E— 10 /L TNI
—— 15 g/L TNI

25 7
20 1
15 A

PDGFR-B titer/(mg-L")

10 A

D1 D2 D3 D4 D5 D6 D7
Time/d
El 4 REFAHE TN1 % PDGFR-B/Fe 351950
Fig. 4 The effect of concentrations of TN1

BIMAFFEE A, AEARARIA 5
w (F3), Hlm MR TNT > MNT > SA2SC
> ER2 > WEI > SA3SC, ¥ TNI 25 [ 3% 3k & fix
. 2070935 mg/L, BOMIRAR R 2 5L E

AR TR M E A (TNL) X4 E
HAEAAWH B (K4), fE1 ¢/L 315 g/L it
EWREILHIN, REE & SRR RN, &
FIXE T BN /L RS o/L e BEns, ¥
REfEHEEE ki, HIRB R K 10 ¢/L,
HHFRB RSB IR, R R 4 s
AR BLAR, AT RE e TR 3 RS g ok T
BRsER, A THMARK, NI, @SmrE
PR BRI BT 2 — NG R, AT 8
FURBURVR N | /Ly, EHRKRRS, K7

35 mg/L,
2) VNI 2 B AN R YR X 40 3 ik PDGFR-
B/Fe HH R

HEK293F 4 0L js, 56 3 RIS AL T 2
mg/L (B 5), BUES 3 Kb 7o % 05 & H R,
WA PEA TRy 4 mg/L, AR (Tryptone
N1) AN 1 ¢/L,

—&— Glu concentration

PDGFR-B titer/(mg-L")

0 o o
T T T T T T e T ¥

D1 D2 D3 D4 D5 D6 D7
Time/d

KS  HEK293F 2l i 1r Ir 2 b i il & i

Fig. 5 The concentration of glucose after transfection
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=—g@=— control
=l Glu
=€ Glu and TN1

PDGFR-B titer/(mg-L™")

D1 D2 D3 D4 D5 D6 D7
Time/d

Bl 6 @I bR B 0 PDGFR-B Rk HY =2 F
Fig. 6 The effect of adding glucose and peptone

6 25 REHT, U g WX 20 i 8 8 1 A
PEHAVER, [RIBAMIMAI AR R, AR
B8, 53] 55 mg/L, ZXFIRAR 2 5L F

ZEERTAR, DL FR 2 4 x 10° cells/mL
DNA ¥ 2.0 ng/10°cells, DNA/PET [hfi] 1:2, 5
A EFE] S min AR Y405, 48 h AN 3 mmol/L
VPA | 553 RUSHN 1 /L (% TNL, YajHbEk B2 A%
T2 mg/L W% 4 mg/L, A{#i PDGFR-B/Fc fili&
EAMRB R RIE,

3 3 i

BRI S R R AR A 25 At R Efs
BNZRN, AME TR AR AT R TRV
W, AT RAEARHHAEH . HAET, PEIfF
(18 i o e e FaR FRLOERE BT T LA B 1 /L LA B
[ G

A% L . DNA W B2 F DNA: PET LU A7) 2 52 1)
A RKMERRIAOCHE R, —EuEn, 1
RN bR %5 B 1 DNA & r] f m s ik i, H
ST, AR RERG AN, Z0A AR A R 4%, DNA &
Hghn, PEL (st AHRBIG AN, (HJE PEL X4 A 1R
KRIYBENE, FECA MR W TR, bl S 4%
DNA % . DNA #2 . PEL ¥ 3 4~ 2 iY fidi vk
EELEE, ARLIN 3 A EAK T,
B T EARRR,

IR EN I IR b PP URUR 259, fEA 3L
RTINS 2 B AR 9 A 30 2H 2 3 2% SRR AL B
WEPECT S VPA R R 4L R LSRR (his-
tone deacetylases, HDACs) 7§ M:al ik, AliHE R
HEK293F 4 Jfl % £ GO/G1 WIFH s, 40 g4t T Gl
SRR R BARHE BR, G A B RNA FIiE
BT, HAARFR R RGO, HJE VPA 0] 20 i 4 5
VER S UMM BEAROG , 3 2 A v B8 BE felf 4 4 g sk

T GLWI, KA mEE N, a4 A+ 52 5
FEEEMR], BT ARSI g Rk, IR
Ji 3 mmol/L VPA 1l 41 g A 4 A4t 1 2 (1 85k
SR IRCAF, 48 h PR TR B[R] I VPA X6 44 &5 40 il
EHRIBRAEBEER.

M JUAFA SCHRFE I, A0 B2 Y s AN Tl B (B 945 i
AFIFPE M E AR AR A RSB S . A
Ji B s A ), 7E 0B RS i DNA 5 PEI 5,
SEZVMAE FL R, A ek, B YRR R,
X5 2 R P 2 A B R T DNA/PEL &4 0
kAN, SOE AN R S YR A E A
. MMEEEYLSS, T YA e I — R A
B 7O AN FE AR, 3 LA R AN A N 3 R
EAMIER" . AN 6 M [ P17 0 2k,
WREAEB L, BT T RIS

ZE L rad, AR S0 XS 40 2 Fh % . DNA
WeBE . PELVKREE . DNA 5 PEI R4 B DL @8
VPA | B EAMRIEAT T A, S KBS R e A e o 7=
PDGFR-B/Fc HEBEE T HA, WX HEK293 4 i
WER e ey B B — s 1R 2 8
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