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Research on the Cryopreservation of Meishan Pig Ear Fibroblast Cells
using Silk Protein

Teng Yun Zhou Xinli Zhang Xiaomin

(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai,
200093, China)

Abstract Cell cryopreservation provides high quality cells for clinical application and scientific studies. Specifically, 20% (v/v) FBS
supplemented with 10% (v/v) DMSO are widely used in cryoprotectants. However, high concentrations of DMSO are cytotoxic to cells,
and FBS exhibits problems related to diseases such as bovine spongiform encephalopathy and viral infections. Silk protein is a type of natu-
ral macromolecule fiber protein with good biocompatibility. The aim of the study involved testing the effectiveness of the silk protein as
cryoprotectant and developing a novel FBS-free and low concentration DMSO freezing medium. Meishan pig ear fibroblast cells were cryo-
preserved by using a freezing medium in the presence of various mass concentrations of silk sericin and various volume fractions of silk fi-
broin. The preservation efficiency was evaluated by trypan blue dye exclusion test, MTT assay, and the 24 h adherent rate after thawing.
The results indicate that the survival rate of cryopreserved cells does not significantly differ when the cells are cryopreserved with a freezing
medium containing 1% (w/v) sericin and 20% (v/v) FBS, and this indicates that sericin can substitute for FBS in the freezing medi-
um. A significant difference is absent between 10% (v/v) fibroin protein with 5% (v/v) DMSO and 10% (v/v) DMSO, and thus the
fibroin decreases the concentration of DMSO. Finally, 5% (v/v) DMSO supplemented with 1% (w/v) sericin and 10% (v/v) fibroin
exhibit similar results as a control group.

Keywords cryoprotective agent; silk protein; FBS-free freezing medium; pig ear fibroblast cells
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Tab. 1 The survival rate, MTT assay and 24 h adherent rate with various concentration of sericin protein

A’ oianl] FETE R/ % MTT FE15% %/ % 24 h WEBER /%
1 DMEM +10% (v/v) DMSO +20% (v/v) FBS 88.14 +2. 69" 86.07 +3.29° 88.4 £0. 10"

2 DMEM +10% ( v/v) DMSO 81.74 = 1. 66° 82.07 +4. 38" 84.98 +1.49"
3 DMEM +10% (v/v) DMSO + 10% ( w/v) Sericin 73.78 £2.41" 74.93 +5. 49¢ 78.42 £2. 66"
4 DMEM + 10% ( v/v) DMSO +5% (w/v) Sericin 88.41 0. 75" 89.53 +1.61" 84.85 +2.81"
5 DMEM + 10% ( v/v) DMSO +2% (w/v) Sericin 85.86 £3.92" 83.95 +2. 89° 79.65 £ 1.56°
6 DMEM + 10% (v/v) DMSO + 1% ( w/v) Sericin 92.62 +0. 42 92.05 = 1. 66° 88.58 +2.37"
7 DMEM +10% (v/v) DMSO +0. 5% (w/v)Sericin  76.37 £2. 16" 75.76 £3.75° 84.39 +2.10"

¥ : Fl Duncan’s multiple range test ¥E#E{T 25 R, IR A R E/NE F R RR A M 2257 B35 (P <0.05) 473 F MR/ NG F 8%

IR ZEFARZE (P>0.05) o v/v AEBEGw/ v BT, FRAAR .

H % 1 AT, X BB 1 AN BEAL 2 B 40 A7 TG
R MTT fAI6 %M 24 h WG EERA AP TE B & 2 5 (P
<0.05) , UL RT3 50h 20% FBS J5 fig i 1%
o L P 3 2 G B SR TSI FBS X 48 i A G
R EA —EER ., KB FBS J5, 20 3 in it &
WePEH 10% 5% 2% 1% 0.5% 22 & E, vl LA
B IMBTERBE 1% 22 188 A B 40 A7 TG 5 K 24
h R R by H i 3 T4 1 (P <0.05), 4
JIE B o R N 10% B 28 1% , 20 i 19 A7 306 5
24 h WBER B A T A 4 R AR Al (H S B K
kA, BT BEARELRE h 0. 5% B RAERCR I IR
TR, BB N R B R 1% 2218 B 1 RE A AU
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Tab. 2 The survival rate, MTT assay and 24 h adherent rate with various concentration of fibroin protein

s 2R E DMSO EaC MTT 735 24 h ik
=
v/v)/% v/v)/ % 2/ % %/ % 2/ %
(V) /% (V) /% R/ % /% R/ %
1 0 10 88.14 +1.69* 86.07 +1.29" 88.4 0. 10"
2 5 73.37 +1.24¢ 75.78 +3.76° 78.55 +2. 68"
3 0 2.5 68.47 £1.30° 69.23 +1.17° 66.93 £1. 69"
4 0 11. 88 1. 46 12.45 £2. 12! 6.86 £0. 31"
5 5 68.95 £1.5° 67.91 1. 34° 69.19 +2.82°
6 1 2.5 58.99 +3. 53¢ 61.19 +0. 74 59.44 +2. 18"
7 0 7.76 +0.71* 7.70 £0. 56/ 3.17 £0. 12"
8 5 72.90 +1. 58 70. 64 +1. 85" 72.95 +2. 29"
9 2 2.5 61.90 +1.09' 63.95 +£2.40° 60.23 £1.2"
10 0 13.77 £2. 50! 12.30 0. 58’ 5.23 £0. 65'
11 5 79.49 +1. 14° 75.57 £3.47° 77.62 £2.99°
12 4 2.5 64.23 £1. 54 66.17 £2.37° 64.37 0. 85¢
13 0 14.37 £1. 66 12.75 +1.47 11.71 £0. 57"
14 5 86.28 + 1. 50" 84.43 £0.81° 86. 35 +0. 89"
15 8 2.5 76.32 2. 42° 74.33 £1.71° 72.87 £2.31°
16 0 24.24 £1.27 22.94 +1.61" 23.78 £1.26
17 5 89.35 £0.79" 89.22 +0. 70" 88.94 +£2. 00"
18 10 2.5 78.47 +1.30° 75.71 £1.31° 76.08 £1.81°
19 0 34.07 £1. 85" 33.47 £0. 79¢ 29.87 +1. 43"
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Fig. 1 Effect of fibroin protein on cell cryopreservation
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Tab. 3 The survival rate, MTT assay and 24 h adherent rate with various concentration of silk protien

i f 3] TR/ % MTTAEGH/ % 24 h WEBESE /%
1 DMEM + 10% (v/v) DMSO +20% (v/v) FBS 88.14 +2.69*  86.07 +3.29" 88.4 +0. 10"
2 DMEM + 10% (v/v) DMSO 81.74 £1.66"  82.07 +4.38" 84.98 +1.49"
3 DMEM +5% (v/v) DMSO + 1% (w/v) Sericin +10% (v/v) Fibroin  82.60 +1.60"  83.02 +1. 68" 88.03 +0. 56
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