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A+ 1

MEHE: 19 olnwAt AES zZhe= o¥A=Fs =223 (FSHB, Follicle-stimulating hormone )] N-#gho
9

25E 67HA, 1044 2128 A ]9 Folil Y] F ool shrt ofEr|dos AgE A, TrbE W
w75 e EASTEE.
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(a) Z2RE; 2 (b) Al 189 JEAFI2EBRE d3Y 3 VMG S st FAHEAN, A7) =
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7l & & oF

© U gl wme (F)fEe]=9 sh o] opnmat JV|E A&l ofs] @ = (E2])fE

ol=e] WS F7MA7IE el #3k Aelvh.  mgh, olYfgh Wbl os) AlxtE whrIvE S7heE wheld

E= () etol=o] w3k Aotk

I

A O 99 d #al= ZAaF (lysosome) ¥ ZZHOFE (proteasome)o] 9§t F 7k4] ARE B3l o]FoHt}

o] 10 ~ 2095 Fdhe dad AEE V1d 5ol B Awd A 2EAel flvt. F HERE

(endocytosis)oll 98] AxE W2 3Eo] o7t AlxE FHdmdo] g iaFdA By Ay giiE A=

9] = wuMAS Fachs Aotk ey, A EA T @go] Aoz FaH7] AAsids frHl
| olsl Hxdude] fHlF o] Ads & ZeFHIA" Akso] dA4HaL, o]zl

FA¥E (ubiquitin) ZAZH A
ZzyolFo] fa JAH FaHE A, F WH]?‘]E]—“L?LEHO]'% 742 (ubiquitin-proteasome pathway:
UPP)E AAHeF et ez @l F 80 ~ 90% ©o]dE o HAE AHA EEm, FulAR-Z2EolE
AE2E A Yo SAEtE FEY did s 2dFdo=y, gide Asy d48S G

K
I

FHFE S w9 F BEE 76719 ofn|Ator FAE wMiHa X A HE XSA|EY EAEH, 1 F 6,
11, 27, 29, 33, 48, 63¥HA ojn]=it 7] Lysine, Lys, K)o, 483} 63¥Ho] ZaFu|FAE AlLS
PAgdste o Fag 985 gt fy doll X ¥ = #4 (ubiquitination)ols U#e &4
(E1, B2, E3)7} #olstr, A€ oA T4 ol Ealad HEAI 265 ZTEEobSell ol &)
"oy, fHAY-ZR2EHoE A2 HAY T oY dE5E AAES xFsh=dl, o] T A MAE 7Ed 04 &
AN fFHlA™ FAE FHEAFOE B , =

gl E3All ofa] FalEe Fgolvt. FHFRY A AR

e



[0004]

[0005]

=

-3 & B2, FHF" grtelAl E3el o3 FHlAEH &4 ke EHEAEHE7E FAAEoEN
o]Fojzltk, 1 % El (ubiquitin-activating enzyme)< ATP-9]&ZQl ®kgo= f{u|FElS dsirzit.
E2 (ubiquitin-conjugating enzyme)-> FH|FE-AFAolAs} Z=dd el A2l (cysteine) 7o E1o&
e #FA3E fuFES Wola o]= E3 g7bolA] (ligase)o] AEsAY T= 714 @z 23 Adsi),
[e)

ko] FElal Abolo] olalEl= A (isopeptide bond)S Fa dojubd, fuFAE-243 a2 El, 17
~H =
3}

B3 4 94 714 wude] gholal wvlsh fulARe Zelal 2] zhe] gE of
e fulFRe] U golal wole = vhe a7 e
wo] ofe} o fHIAY BAYF AAE A new AAHe] FTeauAd Ase
W oo g 265 ZaeolEel ofs) Q14ue] Ao Pajdd,

stH, AA Yol A 5A adE 2 oYt e did 2 (F)FAeol=rr LA k. o9 o] A
A ellA XNEH adE e did Ee (F)HPEo)=Es, dF B9, AHIZEFHITEE (growth
hormone releasing hormone, GHRH), AF s =X En)

FE}o]= (growth hormone releasing peptide), SIEJHE
(interferons, interferon-a or interferon-B), QUEHZ458A| (interferon receptors), FEYA=Z<IA}t
(colony stimulating factors, CSFs), ZF7I<-fAF FHElo]= (glucagon-like peptides), <IEFZ!

(interleukins), QEFZ4€4 (interleukin receptors), <AY  (enzymes), <SIEFI ATz
(interleukin binding proteins), AFo]E7}el A MA (cytokine binding proteins), G-TA-ZAg4=8-A
( G-protein-coupled receptor), <UZHIFZTZE (human growth hormone, hGH), TIXAX AUz}

(macrophage activating factor), THXAEZ FE}e]= (macrophage peptide), B AESIA}F (B cell factor), T
MAEIA (T cell factor), A A (protein A), €& A A3NA| (allergy inhibitor), AXEIA}L STz
(cell  necrosis  glycoproteins), G-9W@-AF+E&A  (Gprotein-coupled receptor), WHH=FA
Z=2%  (lymphotoxin), F¥HAFIAL (tumor necrosis factor), F¥J#AA  (tumor
suppressors), Ao]A<x} (metastasis growth factor), €¥l-1 QFEJE#Al (alpha-1 antitrypsin), <49

&5 (alpha-lactalbumin), ©FXA]ZATWMA-E (apolipoprotein-E), Clg|EZXo]odl

P

(immunotoxin), %
\__O

o

(albumin), ¢I-ZFEQR
(erythropoietin), == Fo]ZAstA ogEZ X ol ¥l (highly glycosylated erythropoietin), SFA] L 3 o]
ol¥l (angiopoietins), 3dEZF=ZH (hemoglobin), EFH (thrombin), EFHFLA IAI FHEeo|=
(thrombin receptor activating peptide), EFEEE™ (thrombomodulin), Al VIIQIA} (factor VII), A
VIIa®lA} (factor VIIa), Al VIIIQIA} (factor VIII), #| IXJAF (factor IX), A XITIQAF (factor XIII), =
gt =7 A3kl xl  (plasminogen activating factor), -FFZ7]UolAl (urokinase), SEZEI|LIo}A]
(streptokinase), 3]F49 (hirudin), ©¥=& C (protein C), C-¥F-&A W2 (C-reactive protein), @A 3l
Al (renin inhibitor), FetAIo]= A& (collagenase inhibitor), FHZGAE tlAF-EolAl (superoxide
dismutase), FE (leptin), A& HFI: AEAA (platelet-derived growth factor), AIJA|EAFAX:
(epithelial growth factor), WA EA7FA}F (epidermal growth factor), <A@ 2~E}¥l (angiostatin), ©<F
A 2 ¥lA (angiotensin), 474 (bone growth factor), ZA=¥A (bone stimulating protein), ZA|
Ewd (calcitonin), <¢1¥E#™ (insulin), ©oFEZ2® (atriopeptin), HAZFELAF (cartilage inducing
factor), ¥HAZAZFElo]=  (fibrin-binding peptide), DLIIEYT (elcatonin), ATFZ A<t
(connective tissue activating factor), ZZAAA A A (tissue factor pathway inhibitor), ©3X=}
=% 2% (follicle stimulating hormone), AP EEE (luteinizing hormone), FAFHSTEEFH T2
(luteinizing hormone releasing hormone), AlZBA742AA  (nerve growth factors), FAFHds=gE
(parathyroid hormone), ¥4l (relaxin), AAHAE (secretin), 2PFEMH (somatomedin), Sl&d FAF A
A2 (insulin-like growth factor), F-AlZZ &2 & (adrenocortical hormone), &7+ (glucagon), =
AEFI (cholecystokinin), FHFZe|MWElo]= (pancreatic polypeptide), 7FAE#-EH|MEO|= (gastrin
releasing peptide), HAIHAAFETE2E WEAA (corticotropin releasing factor), HFFAAFZEE
(thyroid stimulating hormone), 2 E®IAl (autotaxin), FEHH (lactoferrin), 7] 2=E}El (myostatin), I

24 (receptors), F&AZA&A] (receptor antagonists), AMFEFHIY (cell surface antigens), HFo]#H
2 WA (virus derived vaccine antigens), ®=xZ =Y 3A (monoclonal antibodies), ZZZF=EYE 3

A (polyclonal antibodies), ¥ A TEAE ¥ 383},

o ¥x=Fs5 22 (FSH; Follicle-stimulating hormone)< 35.5 kDa2] gl Zgselol= (glycoprotein
polypeptide) FEIZ F 71 Z3eto]l =2l &3} (alpha)et HEL (beta)”7l o] oA (heterodimer)E ©]F
I v AAA A5 328 (gonadotrophin) 5 YR, oo W AT JAde Az TS HXA7|AL

FASHE ATE ok, HekeA Aol AN AEZoM dAdEel ERE, AAe] A4 3y, B, A,
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[0024]

[0026]

[0027]
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FSH 2 o]& E3lele g 28 A3 Ed X84 2/EE 1y A58 s 2HES A3,

2 g A, dald e ofu|iAl A Ee EAEtE golal X71E oF27|d (arginine, R) I7)E X 3HA17]7] ¢
slo] R-Q)Eo0]3 EoolFE (site-directed mutagenesis)E ©] €3l o] WHLE 5 EdWolE Frd
DNAMEE o] &3te] =gl E Alztel & EAGxzddA PR 3 2H B4 oluxil ir|E A EAT
Zakau= DNAS A3,

il

o
pisd
(o

odgelA, FAGHAS AR o8 AEF Em FAFAATL JEAA FHlFRS ARE g
75 7 A

B odyol A ofetxAES AT (oral), A¥ (transcutaneous), 33} (subcutaneous), A=W (intravenous)
EE 25y 5948 Xgste vy A22 A dgE 5 o, T AAZ Fo4E 4 9y B
2ol o] ofst AHES AV W wel Fojd S A& W, WE HEE G

z= % AAdE WE B JH3E]
AAFl A & dHW wgel wek AYst A 5 vk, Y] AFBS GA (tablet), @oF (pill), &%
(powder), AFAM| (sachet), AHAAZA] (elixir), HE (suspension), AEA (emulsion), &4 (solution), Al
B (syrup), °NJZF (aerosol), £XE H& dust Agtel < (soft and hard gelatin capsule), EF
AR89 (sterile injectable solution), B3t H7|AH & TS X3, At &4, F34 2 A=
., FEQ~ (lactose), YEERZQ X (dextrose), A2 (sucrose), WHUE (mamnitol), ALZE
(xylitol), olg]x=8]& (erythritol), ZEIE (maltitol), B3 (starches), 7 oFFFAlo} (gum acacia),
AAY|e]E (alginates), AT (gelatin), U4FZ%E (calcium phosphate), T+AFZ% (calcium silicate), 2
E2922 (cellulose), WEAEZ L2 (methyl cellulose), wlo|AZAYAEHAER Q X (microcrystalline

cellulose), Zend &Y= (polyvinyl pyrrolidone), = H g 3| == Al Zof| o] E
(methylhydroxybenzoates), Z2Z3I|==AlwlZoo]E (propylhydroxybenzoates), &4 (talc), ZFE|o}HAtn}
JulE  (magnesium stearate) 2 HlUE dS XS} T3, A¥e FHAA, FuHA  (anti-

agglutinating agents), =& (lubricating agents), %4 (wetting agents), %Uu]&E (flavoring

agents), 34 (emulsifiers), B4 (preservative) 5= F7[I2 ¥g3 4 ).

oo, uadd ge 93 s 2 @ B5gug Tge. LB oweld] e,
2= olFoldl 3} g ol ‘TP 3} FAE gUE 2= Qo ANAT. B ugdd, “geay
(ZeAEols Ei AT & QIS TP LHER FAUAS W KT VRN BHS Ve
(Ze)AEOE EE RS ojujgr

=g s AMfur-go] 93 FSH-B8 DNA ZZAFE3 peDNA3-myc (5.6 kb)E Ad+a A<l BanHIF Xholo® AHHAS
WE & Agsle] SRt on (& 1, FSH-B obv] =4k A4¥: SEQ No.1), = A= Agtas dd 5 olr}
=z

224 A7) g F Sl (= 2). EF, = 19 GVIAE el BEFS #2e SAAE A" R
= 229" s A W glstan FRasdd whes Tl &0 w ARgE Zejoln] AES] R
oy, I A= optr=d HAr|gES S FlEdid (= 2). THELAY wE 2dL vEd Zdrh
Z7] MAE 94TCoA 3% 3 WA F, WA WSS 9% 94TelA 30%, old® WS 9% 56 CellA
30%, AL S 98 72CoA 18-S 25 F7]2 ukEsle] APstglar, o] 72T A 1087 vHSA AT}, o
oF 2ol Alztd DNAZF did = Az dds=AS #Qlstr] Aste] = 19 o] #AIE pcDNAS-myc

ZEA3= mycg F-myc (9E10, Santa Cruz Biotechnology, sc-40) FAZ o] &3sle] 2 EEHS B
S A3 Y. mycol Z¥E FSH-B @ildo] Z A= AL Qlsiglon dudoz Qs E2S
A H

Aoz YebHY (= 3).

N
e
Ly,
o
Lo,
2,
-
o
~.
S
®
=
=
N
o,
&
e

915014 EAWolf L (site-directed mutagenesis)E ©]&3ate] gto]al J7)E of2r|do R X]3haglom
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[0028]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]
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EA wddolE FE=3 DNA A EE o]&3le] Zelol FSH-B K67R FP 5'-GGCCCAAAATCCAGAGAACATGTACCTT-3'
(SEQ  No.2), RP 5'=AAGGTACATGTTCTCTGGATTTTGGGCC-3" (SEQ  No.3), FSH- (3 K104R  FP 5'-
GTCACTGTGGCAGGTGTGACAGCGA-3' (SEQ No.4), RP 5'-TCGCTGTCACACCTGCCACAGTGAC-3' (SEQ No.5) FSH-{ K128R FP
5'~GGTGAAATGAGAGAAACGCGTACGCGG-3" (SEQ No.6), RP 5'-CCGCGTACGCGTTTCTCTCATTTCACC-3' (SEQ No.7)E& A|zFsh
T, 5AZxNA PRE AAFomH 54 oAt 75 AFAIZ] Eehav = DNAS AI#FSklTh. peDNA3-
myc-FSH-B & ®lZ8 o g X}835}31, Lysine Z7|7F ol2rjdoz X3 (K—»R)E 7ZHzt 3719 ZeAn= DNAE
AAsHATE (£ 1).

Z 1
Lysine (K) 7] 94 Lysine (K)¢] Arginine (R)Z X 3t¥ FSH-B F A&
67 pcDNA3-myc-FSH- 8 (K67R)
104 pcDNA3-myc-FSH- B (K104R)
128 pcDNA3-myc-FSH-B  (K128R)

. A Y] pu RS 34

pcDNA3-myc-FSH- 3 WT3} pMT123-HA--H]F ¥ DNAS HHY3stE Zgh2n|=E o]83le] HEK 203TAHIEE A A
. U AR HA-LS 357 98t pcDNA3-myc-FSH-B  WT 3 xg¥} pMT123-HA-F-H]F® DNA 1 pgs AlE
of FEEALY (co-transfection)A|Z|aL 24A17F Fo] MG132 (ZZHolE AalAl, 5 pg/ml, Sigma-Aldri ch)%
6AIZE B AEer 3, A WA FAS AT (2 4).  Eg Wi XEA Alele] fHFRS A%
w37 Y3Fe] pcDNA3-myc-FSH-B X €A (K67R), pcDNA3-myc-FSH-B X|3kal] (K104R), pcDNA3-myc-FSH- B i]l‘?l'
Al (K128R) 7} 3ugs pMT123-HA-H-H]F¥ DNA 1 pg¥ 7 HEK 293T A3 (ATCC, (RL-3216)% ¥&sdA04
(co-transfection) Al 7] 24A17F $o] WA ARAS AAEATE (% 5).

<

=
-5
=
w2
=3

HAXGS fJal 9 AZe gad= (1% Triton X, 150 mM NaCl, 50 mM Tris-HCl, pH 8 % 1 m
(phenylmethanesulfonyl fluoride)2 2 gallgt &, 3-myc (9E10) 1z} 3A|e} E3tatar 4T &
wjksldtt, WA AAE dd A/G ¥]= (Santa Cruz Biotechnology)E ©]-&3Fe] 4ToA] 2417 &
AlA ekt o]F, &dldFHoR 23] AHEGT. WIAERES dWAMES 2X SDS AT}
T 100CoNA 723 7+E ¥ F, SDS-PAGEES AAlste] Zlatgitt. Zald @ulds PVDF HH o o
71 t}2, &-myc (9E10, Santa Cruz Biotechnology, sc-40), 3-HA (Santa Cruz Biotechnology, sc-7392) %
g-B-actin (Santa Cruz Biotechnology, sc-47778)< 1:10009] FHH|Z ¥ st =27 A3 F-npg-~
(Peroxidase-labeled antibody to mouse IgG (H+L), KPL, 074-1806) 22} A= A}-&3}ed ECL A| =Bl (Western
blot detection kit, ABfrontier, Seoul, Korea)o & &Ataloitt.

” o ol
T off

offt mot
2> o oo 2

1 A3}, &-myc (9E10, Santa Cruz Biotechnology, sc-40)C.2 WAXZFS 2A1e 9, pcDNA3-myc-FSH- B
Wrelli= frHlF "ol Agste] ZE|frlAdstyt g wal Wyl 2eko] fu|Frle] ExEo] Mert z1skA
UERRTE (2 4, @l 3, 4). FEgh MG132 (ZR2HolE: AaA, 5 ug/m)S 6AZF e Al Aol e &
oAt Fgo] FrhEe] fulFde] ©@XEHe= WEZE 9 JSA vEREY (2 4, 99 4). =3
pcDNA3-myc-FSH-3 X €A (K67R), pcDNA3-myc-FSH-B X 2ka] (K104R), pcDNA3-myc-FSH-B =|2HA] (K128R) 2]
A, WIERY W=7 A8 en, peDNA3-myc-FSH-B X34 (K67R), pcDNA3-myc-FSH-B  X]3+x] (K104R),
pcDNA3-myc-FSH-B 2| #HA] (K128R)o] FulF e} AjtshA] Fate] fuFide]l AA HEHAt (&= 5, #H<d 3 ~
5). o] A¥= FSHB7F FHlFR Y Adela fulFe-Z2eolE A 2ds B3 ZEfrFdstElo] &3
e wojFEr),

HW Py X4 cycloheximide (CHX)OJ °]gF FSH-B o] wFzhr] 219l

o

pcDNA3-myc-FSH- 3 WT, pcDNAS-myc-FSH-B X]3+A] (K67R), pcDNA3-myc-FSH-B  X]3FA] (K104R), pcDNA3-myc—
FSH-B A13A] (K128R) 3 ug® HelLa Al¥o| F&7A (transfection) A AT FAZA 48413 &, a2y
A A& A cye oheximide (CHX) (Sigma-Aldrich) (100 pg/me)E A &]alar 308, 604, 90&o] AXA w7 =
ZA48dvtk. L A3, AzF FSH-B o] #a7F A= A FRlskadvt (& 6). <1ZF FSH-B 9] WHg7]= 303
ojujoly] Wk 217k pcDNAS—myc—FSH—B 23HA] (K104R) 2] ¥FzE7])+= 60% o], pcDNA3-myc-FSH-B X €HA|
(K67R), pcDNA3-myc-FSH-B X &4 (K128R)2] ®k7]i= 90+ oo & WIHth Aojxow o] Ay gz
HER AT (£ 6).



[0036]

[0037]

[0038]

[0040]
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4. X yje A o] FSH-B 9} FSH-B X g5 ol ¢r 215 e o

FSH AEAEe AFE U cAPE Z7HA]7])3 o]2 <Qs|A] PRAZF EAo
2 zAshe, w3d Erk, PI3K/AKT 2344z A= Zol
6:142, 2015; Biochem J., 473(11):1483-1501, 2016).

w9 CREBP9} & HARIAE S| 14ks}
At} (Front Endocrinol (Lausanne),

K

2 AAde =, AE oA FSH-B ¢+ FSH-B A S ot odd HAS FRlstadvl.  peDNA3-myc-
FSH-B WT, pcDNA3-myc-FSH-B XA (K67R), pcDNA3-myc-FSH-B XA (K104R), pcDNA3-myc-FSH-B =] 3HA]
(K128R)E 27+ 3 pg¥ o] &3ate] HeLa AMEE AR 79 2¢ A3 5, AxolA @ dS FE5k 742
ARetal, AlE U Aesdg 34S gletua dav EXES AAEGITE. o] #A oA peDNA3-myc-FSH- 3
WT, pcDNA3-myc-FSH-B X&) (K67R), pcDNA3-myc-FSH-_ 23kA]  (K104R), pcDNA3-myc-FSH-B X&)
(K128R) o2 79 % HeLa M XA Eox wulde Zgnjdedio|ZZ8lo]= (polyvinylidene difluoride,
PVDF) ®WlB g cloZ o]FAl7l t}s, d-myc (9E10, Santa Cruz Biotechnology, sc-40), &-STAT3 (Santa Cruz
Biotechnology, sc-21876), 3¥-phospho-STAT3 (Y705, cell signaling 9131S), ¥-AKT (H-136, Santa Cruz
Biotechnology, sc-8312), &-phospho-AKT (S473, cell signaling 9271S), ¥-Erk1/2 (9B3, Abfrontier LF-
MAO134), 3t-phospho-Erk1/2 (Thr202/Tyr204, Abfrontier LF-PA0090) % &-B-actin (Santa Cruz
Biotechnology, sc-47778)& 1:1000~1:30009] F&uv|2 ¥3tsl= =27 N3 IF-#H (goat anti-rabbit
IgG-HRP, Santa Cruz Biotechnology, sc-2004)3} 3&F-w}-9*~ (Peroxidase-labeled antibody to mouse IgG
(H+L), KPL, 074-1806) 2% &A1& A}-835led ECL Al2=®l (Western blot detection kit, ABfrontier, Seoul,
Korea)o. 2 dAMeR T, 2 A3, pcDNA3-myc-FSH-B  X3+A] (K67R), pcDNA3-myc-FSH-B =&A] (K104R),
pcDNA3-myc-FSH-3  X]3A] (K128R)E HeLa A|ZEWoll A pcDNA3-myc-FSH-B WI¥ S dst7v} =719 phospho-
STAT3, phospho-AKT ¥ phospho-Erkl/2 AT HdES WAL (= 7).

Oll

B

AYY o875

& el wEW, 7L SUHE o EASS 2RI ATEn. wEA 2 @ ARARA olgd 3l
= JEAFEEEBO] A AR, Ak el FESH ol &d 4 le Aot

=g

EH]

N Xhol

Homo sapiens follicle stimulating hormone beta subunit (FSHB),
transcript variant 1, mRNA
NCBI Reference Sequence: NM 000510.2

GGA TCC ATG AAG ACA CTC CAG TTT TTC TTC CTT TTC TGT TGC TGG
ARR GCAATC TGC TGC AAT AGC TGT GAG CTG ACC AAC ATC ACC ATT
GCA ATA GAG ARA GAA GARA TGT CGT TTC TGC ATA AGC ATC AAC ACC

pcDNAB_myc ACT TGG TGT GCT GGC TAC TGC TAC ACC AGG GAT CTG GTG TAT AAG
GAC CCA GCC AGG CCC AARAR ATC CAG AARA ACA TGT ACC TTC AAG GAR
5-6 kb CTG GTA TAC GRA ACA GTG AGA GTG CCC GGC TGT GCT CAC CAT GUA

GAT TCC TTG TAT ACA TAC CCA GTG GCC ACC CAG TGT CAC TGT GGC
ARG TGT GAC AGC GAC AGC ACT GAT TGT RACT GTG CGA GGC CTG GGG
CCC AGC TAC TGC TCC TIT GGT GAA ATG AAR GAA TRAA CTC GAG
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k1
:
[\

FEHB-KETR
FEHB-IK104R
FEHB-IK128R

§
o
o
£

* BamHI, Xhol: two Cut
* Insert DNA - 410 bp
* Vector - 5.6 kb

FEHB-IKETR
FEHB:IK1 4R
FEHB-IK128R

FEHB-WT

500
400

2
ﬂ

* Insert DNA - 410 bp

EH3
Myc-FSHB
= +
(kDa)
25 q WB: anti-Myc

42 |-- ‘WH: anti-f-actin
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EH4

FSHBE-Myc - + + +
HA-Ubiquitin - - + +
MG132(Spg/ml) - - = +

(kDa)

28 : anti-Myc
240
IP : anti-Myc 140

B: anti-HA
100

: anti-Myc

240

WCL 140
(whole cell lysate) : anti-HA

100

: anti-B-actin

_10_



EH5
Myc-FSHB
HA-Ubiquitin
(kDa)
4 : anti-Myc
240
IP : anti-Myc 140
: anti-HA
100
: anti-Myc
240
WCL 140 .
(whole cell lysate) : anti-HA
100
: anfi-B-actin

_11_

oin

Jm

Qu

10-1947341



oin
]
Jm

Ql

E96
MycFSHB(WT) + + + + MycFSHB(K67R) + + + +
CHX(100pgml) + + + F CHX(100pg/ml) + + + +
a0

o [ — W

1 2 3 4
Myc-FSHB(K104R) + + + + Myc FSHB(K128R) + + + +
CHX(100pg/ml)  + + + + CHX{(100pg/ml) + + + +

0 3 60 90 (mim) 0 3 60 90 (min)

(kDa) ;
28 FSHB(K104R WB: antiMyc “a TR, Wl Myc
3

WB: anti-fi-actin

1 2 i 4

12

09
t
g

= # =FSHB-wt

E 06
= —— FSHE-K67R
R
2 —&— FSHE-K104R

03 ===#+= FSHE-K128R

00 T T

0 30 60 90
Time{min)
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]
Jm
9!

g7
o 2 S
. b F & 2
g 2 g 2 é
2 ¥ 2

[
=]

WB: anti-Myc

=1
L

2

WB: anti-p-STAT3

75 ‘WB: anti-STAT3
WB: anti-p-Akt
63 WE: anti-Akt

44/42 WB: anti-p-ERK1/2

44/42 WB: anti ERK1/2

WB: anti-fi-actin

AdE s
<110> UbiProtein. Corp

<120> A method for extending half-life of FSH beta
<130>  UBPRN17P-0007

<160> 7

<170> KoPatentIn 3.0

<210> 1
<211> 129
<212> PRT

<213> Artificial Sequence

<220><223> Follicle-stimulating hormone beta

<400> 1

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala Ile
1 5 10 15

Cys Cys Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys

_13_
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20 25

Glu Glu Cys Arg Phe Cys Ile Ser Ile
35 40
Tyr Cys Tyr Thr Arg Asp Leu Val Tyr
50 55
Ile Gln Lys Thr Cys Thr Phe Lys Glu
65 70
Val Pro Gly Cys Ala His His Ala Asp
85

Ala Thr Gln Cys His Cys Gly Lys Cys

100 105

Thr Val Arg Gly Leu Gly Pro Ser Tyr

115 120
Glu
<210> 2
<211> 28
<212> DNA

<213> Artificial Sequence
<220><223> Primer
<400> 2

ggcccaaaat ccagagaaca tgtacctt

<210> 3
<211> 28
<212> DNA

<213> Artificial Sequence
<220><223> Primer
<400> 3

aaggtacatg ttctctggat tttgggcc

<210> 4
<211> 25
<212> DNA

30

Asn Thr Thr Trp Cys Ala Gly
45
Lys Asp Pro Ala Arg Pro Lys
60
Leu Val Tyr Glu Thr Val Arg
75 80
Ser Leu Tyr Thr Tyr Pro Val
90 95

Asp Ser Asp Ser Thr Asp Cys

110
Cys Ser Phe Gly Glu Met Lys

125

_14_
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<213> Artificial Sequence
<220><223> Primer
<400> 4

gtcactgtgg caggtgtgac agcga

<210> 5
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> Primer
<400> 5

tcgctgtcac acctgccaca gtgac

<210> 6
<211> 27
<212> DNA

<213> Artificial Sequence
<220><223> Primer
<400> 6

ggtgaaatga gagaaacgcg tacgcgg

<210> 7
<211> 27
<212> DNA

<213> Artificial Sequence
<220><223> Primer
<400> 7

ccgegtacge gtttectetca tttcacce

_15_
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