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Recommended Protocol for HEK293 CDM15 Medium Adaption,
Cell Culture and and protein expression, lentivirus, adenovirus,

adeno-associated virus expression operation instructions

HEK293 CDM1540fiE R &E N . iR kA TEARE,
BmE. RS, RAESRERAEMENH

1. Introduction & A

The document is to describe the HEK293 (293F, 293T, 293H, Expi293) medium adaption, cell

passage and scale-up, cell cryopreservation, cell thawing, and protein expression, lentivirus,

adenovirus, adeno-associated virus expression operation instructions in TPP tubes or shaker flasks

using Media.

AR THEK293 (293F, 293T. 293H. Expi293) 40 7F TPPEF B4 i th A s 3 3L 11
BN, AMAEARAY S GUMAAT . MRE SRR TERARE, 1905, BESE. B

2. Cell Culture Protocol 43 7E#/E

2.1 Standard Parameters frifESH

| Value

"50 mL TPP Tube

Culture Volume: 10 ~ 30 mL
125 mL Shaker Culture Volume: 15 ~ 40 mL
250 mL Shaker Culture Volume: 40 ~ 80 mL

500 mL Shaker

Culture Volume: 100 ~ 200 mL

1000 mL Shaker

Culture Volume: 200 ~ 300 mL

Shaking Speed

For TPP Tube:

200rpm @50mm diameter of orbital throw
shaker;

For Shaker Flask:

150rpm @25mm diameter of orbital throw
shaker;

90 ~ 120rpm @50mm diameter of orbital
throw shaker;

Culture Medium

HEK293 CDM15

Seeding Density

0.5x10¢ cells/mL

Incubation Temperature 37°C
Incubation CO2 Concentration 5%
Incubation Relative Humidity 80% RH
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2.2. Cell Culture Medium Adaption 137 % {18 B/

The HEK293 cells adaptation is performed by transferring cells grown in other medium to a new

medium consisting of 50% original medium and 50% medium (HEK293 CDM15).
TE J5UF 55 77 2 o A2 K O HEK 293 241 i 75 B4 75 51 H 50% 5 45 FR B F150% 15 36 35 (HEK293
CDMI15) ZH i HUHT R it AT IE B A K

2.2.1 Onthe day of cell passage, sample 0.5 mL of cell suspension and analyze the viable cell density

(x10°cells/mL) and viability (%) of the sample using cell counter equipment. Transfer the
cells grown in original medium into two new media (50% HEK293 CDM15+50% original
medium) using a seeding density of 0.5x10° viable cells/mL, then incubate cells at the
specified environmental conditions (see Section 2.1).

MR, O.SmLYH R, FA4U M S ST iE S B (< 10548 fy/mL)
MR (%) - KRR R KOS5 (50% HEK293 CDM15
+ S0%RHEEFRIE)  HRFNEEEN0.5}109mL, ARG LB FEFEE & -5 R 4T

(2175 .

222 After 72 + 3 hours, repeat section 2.2.1. The HEK293 cells need to be adapted in 3 passages.

The final growth medium was HEK293 CDM135, depending on the cell growth state (Viable
cell density and Viability). Chose HEK293 CDM15 medium as the final growth medium, the

operational steps were 2.2.3~2.2.4.

MAIEFRET2 = 3MBE, EE22.58,, BUGRN I SBT3 R E R At 4R
FWHMAERRS CERRTEMER) , EFHEK293 CDMI5 B R &R,
BIEHN T A223~224.,

2.2.3 Ifthe cell grow well in the medium which contains 50% HEK293 CDM15 medium. After 72

224

+ 3 hours, sample 0.5 mL of cell suspension and analyze the viable cell density (x 10%cells/mL)
and viability (%) of the sample using cell counter equipment. Transfer the cells into fresh
HEK293 CDM15 medium using a seeding density of 0.5x10° viable cells/mL and the culture

conditions seeing section 2.1.

N RANMIIEE A SO%HEK293 CDM15 BEFR LM SR 4 KRBT, EHE3EI072 + 3/
I, HRO.SmLAHHR B, FHANAE B ST MM 5 B (<1040 E/mL) F040 s =
(%), AT S H e AHEK293 CDMI5H R D, M5 B H0.5%108/mL
(5217

After 72 + 3 hours, repeat section 2.2.3. The HEK293 cells need to be adapted 3 passages

before viral infection.
MM ET2 + 3BT 5, BEE2.23%, BRI VERT IR BRI,
A AT R AR e PR SE 4G

* Pre-warm all the media to 37°C prior to use.

51 FRIETEAEH RT3 7°CTRHA -
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2.3. Cell Passage And Scale-Up 4f i 44/ 131

2.3.1 Warm completed medium (HEK293 CDM15) to 37°C in a water bath.
37°CKIE T HIFAHEK 293 CDM15 }5 375

2.3.2  Clean/disinfect the biosafety cabinet (BSC) as appropriate with 75% alcohol.
EH75% IR E A B AL 2 A4

2.3.3 Spray the outside of the medium bottle with 75% alcohol equivalent and place into the BSC.
TEFH 7% B RmEN TR, HE AR 4.

2.3.4  Remove the culture flask(s) (or TPP) containing growing cells from the incubator. Spray the
outside of the culture flask(s) with 75% alcohol and place into the BSC.
MEEFRRE IR (BTPPE) , WHIT5%IERS I B F AW 44,

2.3.5 Aseptically sample 0.5 mL of cell suspension and determine the viable cell density (x10°
cells/mL) and viability (%) of the culture(s) by cell counter equipment.
BLO.SmLANMEE, AN TS TR (10°40/mL) FIAHAIE % (%) .

2.3.6 Ifthe cell density is less than 2.0x10° viable cells/mL or the viability is lower than 80% before
passaging, the cells need to be centrifuged at 150g ~ 300g (approx. 800 rpm to 1200 rpm) for
5 minutes. Carefully remove the spent media, then resuspend cells with 100% fresh media
using a seeding density of 0.5x10° viable cells/mL. Seed the cells into a new flask(s) (or TPP),

and incubate cells at the specified environmental conditions (see Section 2.1).

feRHT, WIARMMEEART2.0 x10%mL, RAMIEEMT80%, FHE150g~300g (A
#1800 rpm~1200 rpm) BHL5S/EHACERANAN . B i, (8 FH 100% 57 i b 35 e 4
0.5x10mL = 4HHE, AR MMEFN ZHM (RIPPE) , RS EIBIE MFR
AR IR (2.1 .

2.3.7 Ifthe cell density is more than 2.0x10° viable cells/mL and viability is higher than 85% before
passaging, transfer an appropriate amount of cell suspension into a new flask(s) (or TPP) and
adjust the final culture volume with fresh media for cell passaging directly, then incubate cells
at the specified environmental conditions (see Section 2.1).

b SRAZ A B4 2 LR T2.0% 109/ mL L& MU 8 T-85%,  JU44 335 B8 40 Jh B v 6 7
FUFHEIN (BTPPE) o, JFHETEEEE 75 5 B AR M R B R BT A M AL 1%, 4R
JEIERE MRS T REFR AN (JLE82.179)

*This means the cells need to be centrifuge down and re-suspended in 100% fresh media if the split

ratio (seeding density after passage: cell density before passage) is > 1:4.

FIXEREMRERLL (BRENFTEE: HRM0AREE) KF14, AREEELH
B RFETE100% i B I e,

2.4. Cell Cryopreservation 4 i /%17

2.4.1 Before cell freezing, put the cooling box (add fresh isopropanol in the box), freeze storage tube

and other required materials into the refrigerator at 4°C, and precool them for at least 24 hours
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before cryopreservation, or put them at -20°C for 2 h~4 h before cryopreservation.
%%%%%,%Q%ﬁ%ﬁ@%ﬁﬁ%ﬁﬁ RAEEE N HMELE T4°CokfE T, T
E 24NN JE VR IRAT,  BRAE-20°C F i B 2/ Nt ~4/ N J5 A TRAR AT

2.4.2  Take sample, detected cell density (x10°cells/mL) and viability (%).
R, AR I IS A R (<1090 /mL) FARBIE % (%)

243 Prepare the cell freeze solution containing 20% DMSO, and place it on ice after preparation,
it’s better place in 4°C pre-cooling for 1 h~ 2 h.
i % 2 20%DMSOMAHHLA i, #I&EETUKE, L4°CTRA 1h~2h9E .
Frozen media: 20% DMSO+80% HEK293 CDM15
URAFEEFRIE: 20% DMSO+80% HEK293 CDM15

2.4.4 According to the frozen number, volume and density of frozen cells (the recommended freezing
density is 10 ~ 20x10°ells/mL /vials), calculate the amount of cells needed, and transfer them
to a centrifuge tube for centrifugation at 800 rpm ~ 1500 rpm (i.e. 150g ~ 300g) for 5 min.
IR ANI AR . AP ARRANA TR B (BBOATEZ N0 ~ 20¢108 /mL/37)
WHTROMRE, JFRANEOE S, LI800 rpm ~ 1500 rpm (EI150 g~ 300 g) &5
Smin.

2.4.5 Remove the supernatant, pat the bottom of the centrifuge tube to evenly disperse the cells, add
an growth media with half the frozen volume, and gently blow the cells to produce a uniform
cell suspension; Refer to the table below (Example and according the passage data which

medium you choose):
F B, AITEOERSEMBIS S SH, AN — e K i, Re
WRITHHL, RIS MBI, TR (TWJZHEPW#K%I?E@?‘%WP%F‘%)

_ Media, . Composxtion Volume - Complete medla

Frozen media 20% DMSO+80% HEK293 CDM15 10mL
10% DMSO+90% HEK293 CDM15

Growth media HEK?293 CDM15 10mL

2.4.6 Use a sterile pipette to transfer the frozen media of the same volume (Containing 20%DMSO0)
and add it to the cell suspension drop by drop. While adding the frozen media, gently shake
the centrifuge tube to maintain the uniformity of cell density.

HEHB R E B ERR IR TR (§20% DMS0) , FEmMAgmER .
IAANGTT B IR LS, BBREANEOE, REMRERELS;

2477 Transfer | mL ~ 1.5 mL cell freeze suspension with disposable sterile pipette to the pre-cooled
freeze tube, which shall be stored on ice.
HA—IRVELE B E R ImL ~ 1. 5SmLAIGERE A TUA GRIEE T, B Tk 177

2.4.8 It is necessary to mix the frozen cell suspension repeatedly during the packaging. After

completed the packaging, the frozen tube is transferred to the pre-cooled program cooling
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249

box and stored in the -80°C refrigerator for at least 24 hours.

AT BN BRI RERERE . PETNE, BHEEESEEETA MR
[ &, £E-80°CUKAR H 22/ R (7-24/ N

Transfer to liquid nitrogen tank for storage.

e B8 ZE TR e b A SR AT

2.5. Cell Thawing #1575

2.5.1

252

28,3

2.5.4.

2.5.5

256

257

2.5.8

2:5.9

2.5.10

Thawing of Vial on Day 0

Day O & 541 it

Clean/disinfect the bio-safety cabinet as appropriate with 75% alcohol.

15 FH 75 % P kG V5 Vi /9 B A M A A

Pre-warm the medium (HEK293 CDM15) in 37°C water bath.

37°CIKIE HFAHEK 293 CDM15 #5755

Spray the outside of the medium bottle with 75% alcohol and place the bottle into the bio-
safety cabinet.

T 75% SN E FR IR S, BT A w248,

Remove the frozen vial(s) from liquid nitrogen tank and place the vial(s) in dry ice.

MR R RET I R AAE, JFET Tk L

Thaw one vial at a time in 37°C water bath. Gently agitate the vial within 1 minutes until the
ice in the vial melting.

HHIMN, FTE3TCRIBY, RERIGEY, BR1 e,

Spray the outside of the vial with 75% alcohol and place into the bio-safety cabinet.

FH7 5% B R W04 1 A S RE

Aseptically pipet the contents from the vial gently into a centrifuge tube containing 30 mL of
pre-warmed medium (HEK293 CDM15). If necessary, use the pre-warmed medium (HEK293
CDM15) to wash out the contents from the vial.

R BB A7 P A B A 88 B & A 30mL MM E 95 % (HEK293 CDMI5)

RIEOE . g OE, ARSI (HEK293 CDMI1S) sk 2 o (1 4ni,

Spin down the cells by centrifugation at 150g ~ 300g (approx. 800 rpm to 1200 rpm) for 5
minutes. Discard the supernatant and re-suspend cells in 10 ~ 30 mL fresh pre-warmed
medium (HEK293 CDM15), then adjust the cell density to 0.5%10° cells/mL in plastic shaker
flask by using pre-warmed medium (HEK293 CDM15).

150g ~ 300g (#1800rpm ~ 1200rpm) Z.05504%F, E# FIEBF B ELS F10 ~
30mL B &F T A4 SR A (HEK293 CDMI1S) h, R 5 ff ] i #h 85 55 2 (HEK293
CDMI15) £ REJLH 5 40 25 B2 115 20,5 10%ells/mL s

Sample 0.5 mL of cell suspension and analyze the viable cell density (x10°cells/mL) and

viability (%) of the sample using cell counter equipment.
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HRO.SmLANfR T, FIARNLTH B ST I EETE (x109mL) FIZHAEIES (%) ;
2.5.11 If the cell viability is > 85%, incubate the shaker flask in the condition as stated in Section

2.1. Otherwise, consult with manager.
QRG> 85%, MM E T HE MR R SR (L2 . B,
THEWAAHR AT
2.5.12 Passage and scale-up the cells.
AN et 2t
2.6. Suspension 293 cell (293F. 293T. 293H. Expi293) protein expression,
lentivirus, adenovirus, adeno-associated virus expression & [1#15, 8% 3. BH

. BAHIOREAESIR293410 (293F. 293T. 293H. Expi293) k%A

2.6.1 Cells growth in HEK293 CDM15
2RI FEHEK 293 CDM15H 8 9%

2.6.1.1.After 72 + 3 hours, sample 0.5 mL of cell suspension and analyze the viable cell density
(x10°cells/mL) and viability (%) of the sample using cell counter equipment,
7243 /NESJE, B 0.5mL ANAEGE, MIGHHE TS TR AR A (<109mL) FN4HA
R (%)

2.6.1.2.Dilute the cultures with the same volume of pre-warmed HEK293 CDM15 medium (the
volume of cultures: the volume of HEK293 CDM15 medium to be added = 1:1).
FAFR AR T HEK293 CDM15 357 R RERE97 4 EFRMIRAR: N1
HEK293 CDM15 ;77 Bk F=1:1) ;

2.6.2.3.According to the process of viral infection, continue to culture and harvest after adding the

virus.
WRYERARE R LY, HEMRE, SRR EEEE.
Notices 7+ & F I
1. After hydrating HEK293 CDM15 medium, 2 ~ 4 mM Glutamine should be added (according to

actual consumption).
HEK293 CDM1S5 el sl fh i, RAEHFE, T2 ~ amMA R B
2. Cells should be passaged in time. If the cell density is very high, which will result in the decline

of cell state, the increase of dead cells, cell debris and cell clumping.

AHMLRL KBTS RAMFER S, SFRAMRE TR, FLCEEEE, mims /
%! é&lﬂ@.%%;

3. Liquid cell culture medium should not be exposed to light or heat for a long time and stored in 2
~ 8°C away from light.
RN 7R E A B KR (A Rl AR, ROBEL(RAE7E2 ~ 8°C.
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