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Sericin Enhances Secretion of Thyroglobulin in the Thyrocytes
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Sericin is a type of high molecular weight water-soluble glycoprotein surrounding fibroin (silk pro-
tein) that has been used as a cell culture supplement and accelerates cell proliferation in various se-
rum-free media. The purpose of this study was to investigate the enhancing effect of thyroglobulin
(Tg) secretion by sericin in thyrocytes, FRTL-5 cells. While Tg-mRNA expression was not enhanced,
a secreted form of Tg was obviously increased by sericin. In this status, expression of both endoplas-
mic reticulum (ER) molecular chaperones (Bip & calreticulin) and ER membrane proteins (IRE1, PERK
& ATF6) was enhanced. The proximal step of IRE1, XBP1 mRNA splicing was slightly detected how-
ever, the proximal step of PERK, phosphorylation of elF2a, was changeless. In addition, sericin en-
hanced cell viability by the MTT assay. The above results showing the ability of sericin to promote
protein production demonstrated its potential usefulness as a new biomaterial.
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Coon’s modified F-12 v e] 5% calf serum, 1 mM
non-essential amino acid, TSH (10 mU/ml), insulin (10 ug/
ml), hydrocortisone (0.4 ng/ml), transferrin (5 pg/ml) 52|
] 328 EFAE Hrlete] whE kel (4H H ket)ol
FRTL-5 A XFE vj sl 28 v g 23U v} o
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Sericin X{2]

Pure Sericin'' (Wako, Japan)& +$]3te] PBS (phosphate
buffer saline)o] 10%7} =& =9t} 47 & 5505
1, 25 ug/ul)E A2lste] 4847 F3k v FIT ER stress=
AT E FA3}17] 9138+ negative controlZ tunicamycing #
25t it

RNA =& % RT-PCR

FRTL-5 AXFE 100 mm HAA wieFst & of 7o
RNA isolation reagent (TRI-REAGENT)E 500 ul % 1 2-3%
At $ scrapperZ #H0] Eo}F 1.5 ml tubed] ¥ 100 ple
chloroform< #7}ste] 3] 4]01F the 13,000 rpm, 4°C
ol A 15% &< 44 skt oF 500 o] s FHatko
NZE tubeZ & 7131 FH 9 isopropanol ¥l A2 A 10
 AE A F 13,000 rpmo.Z 10% 59 F4EE s
tube®] vleto] Aojzl pellet°ﬂ 75% ethanol& %7] RNA iso-
lation reagent ¥¥} 5 L3 500 ul ¥ 12,000 rpmS.E 5%
&9 94 sty 24%34_0_; total RNAS &1t} DEPC7}
A E SHFl S UV spectrophotometer2 & & 3} th.
I Yso2 FY3% RT-PCR (Reverse Transcription—

Polymerase Chain Reaction)& RNA (3 ug)E 80°CellA] 3+
7}43t denaturationA] 7l & v} jceol] B7FETh 10x buf—
fer 3 ul, ANTP 4 pl, 1 ul9 oligo-dT (300 ng), 10,000 U<]
reverse transcriptase$} RNase inhibitorg #7183l % 30 ul
7} SA 8 F 42°Col A 1417F 3087 WHEAIA (DNAE #H4
St} whgo] B & 9°Col A 287 ¥H-AlA reverse tran-
scriptaseE inactivationA] 7] The #F 100 7t H =5 %
o 1 v 9AE (DNAE FF3517] 984 PCRE 8t

Ak PCR W& 20 ploll Z7+e] F & R primerE 4 o] A
94°C 5%, 94°C 30%, 57°C 40%, 72°C 402 & 273] HH&Ed &
o] A7gELE &

F (5-ATCCCAGTGTCTGATGATGCGGAA-3'), and R (5’
CTCTCCTGGACTGGCTGATATC-3) for Tg; F (5-ACCAC
CAGTCCATCGCCATT-3') and R (5-CCACCCTGGACGGA
AGTTTG-3) for IRE1;, F (5-AGTGGTGGCCACTAATGG
AG-3') and R (5'-TCTTTTGTCAGG GGTCGTTC-3') for Bip;
F (5-CTAGGCCTGGAGGCCAGGTT-3) and R (5-ACCCT
GGAGTATGCGGGTTT-3') for ATF6; F (5-GGTCTGGTTCC
TTGGTTTCA-3') and R (5-TTCGCTGGCTGTGTAACTTG-3)
for PERK; F (5-AAACAGAGTAGCAGCTCAGACTGC-3')
and R (5'-TCCTTCTGGGTAGACCTCTGGGAG:-3) for XBP1;
F (5-GGACTGGGACGAAGAGATGG-3') and R (5'-CCTCT
GCTCCTCATCCTGCT-3') for calreticulin; F (5'-AGCCATG
TACGTAGCCATCC-3) and R (5'-CTCTCAGCTGTGGTGG
TGAA-3') for actin.

Western blot £44
Western blotting- Protein electrophoresis kit (ATTO Co.,
]apan)E AH8-3ke] 12% SDS- PAGEoﬂ ZH ¥ samples 717
Atk A9 5ol Ed F transfer kit (Bio-RAD)E
/\]-% 3ko] gel9] proteing PVDF cell membrane (PALL corpo-
ration)®l transfer buffer (20 mM Tris-HCI, 150 mM glycine,
20% methanol, pH 8.3)& A3t transfers} ¥l th. Transfer
7} B¢ ¥ membranes 3.75% skim milk in PBST (PBST,
Tween 20, 0.05%)E AH&3te] Ao 1417t &<k blocking
St4itt Blockingo] €4 § 12} A& 8 A2 W= 5%
skim milk in PBST® 1:1,0009] Bl-&Z 343} 4°ColA 2
A1 E3F H}g*]?i‘:}. 12+ A ¥hg-o] £¢ F membranes
PBSTE 1084 53] 420X shakerS AM&-3ho] A2 51T
A # o] IL‘/]' % 23 A E w5 A2 woll= PBSTo) 1:2,000
o] HIEE 3| M3sto] FolA 1A B ¥ AlFoH, Bk
o] £1¢ & membraneS PBSTE 1054 53] 20| A shaker
£ AMEste] AEstH T A FHe] 9 & West save (Lab
Frontier, Korea)& AF§-3fo] whagh-3-&

ol zHgste] das EA8

olo m

=3 = Xeray film

M= B4 ZH(cell viabilty assay)

HAAE 5x10° cell/mlS 96 well plate®] Z7}+e] welld
Al e ke 100 plS 7k H o] Absheka wlj F7] o) uj g
t}. EZ-CyTox kit (Daeil, Korea)& A8-3to] MTT assay3st %
t}. 7} well ©f| assay reagent 10 ul-& #7}sk $ o] 4tslehinj
F71el 24 AZF A wikete] WHEAIZIT 450 nmoll A &%
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Fig. 1. Expression of Tg-mRNA and secretion of Tg by sericin.
FRTL-5 cells were treated with sericin 0.5 ng/ul, 1 ng/ul
& 2.5 ug/ul for 48 hr, respectively. Expression level of
Tg tested by RT-PCR, and secretion of Tg tested by
Western blotting. As a negative control, tunicamycin
was used. Tg; thyroglobulin, S-Tg; secreted Tg, Tu; tuni-
camycin).
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Fig. 2. Expression pattern of BiP, calreticulin, ATF6, IRE1 and
PERK by sericin treatment. Experimental conditions are
basically same as Fig. 1. Detailed processing steps are
described in the Material & Method
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Fig. 3. Activation of XBP-1 mRNA splicing by sericin treatment.
After RT-PCR, The resulting RT-PCR products of XBP-1
were digested with Fst] restriction enzyme and re-
solved on a 1.5 % agarose gel. An arrow indicates Fst
I resistant products of XBP-1. Detailed processing steps
are described in the Material & Method
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Fig. 4. Western blotting of elF2a phosphorylation. Experimental
conditions are basically same as Fig. 1. Rabbit anti-e[F2a
antibody, elF2a-P antibody and goat anti-actin antibody
were obtained from Santa Cruz Biotechnology (Santa
Cruz, CA, USA). Detailed processing steps are described
in the Material & Method
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Fig. 5. Effect on cell viability with sericin treatment. FRTL-5 cells
were cultured with different sericin doses (0.5 ng/ul, 1
ug/ul & 2.5 pg/ul) for 48 hr on the 96-well plate.
Detailed processing steps are described in the Material
& Method The bar graph shows the averages of the
quantified data from 3 independent experiments.
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