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Abstract

Human Chorionic Gonadotropin B-subunit (hCGB ) to survive in clear to relation of
promoting again many kinds of cancer cell. Because cause information transmission
function and activate cancer cell's growth factor after displaying hCG receptor and its key
and forming in a large amount ot the cancer cell, so therkey of the receptor on hCGB and
cancer cell forms and plays a key role interdynamically.

On the other_'hand, the previous studies have showed that site-directed
mutagenesis identified the specificroles of the individual carbohydrate chains of CG
in signal-transducing activity and receptor-binding affinity.

If remove the carbohydrate chains of hCGB. The activation of fransmission of the
hCGB is reduced a lot of because of this, so it influences the information transmission
activation caused after hCGB 18 formed nstead of the key of the receptor seriously or not
whether the carbohydrate chains exists.

The purpose of this research, in-order-to-attempt=to utilize the colon bacillus to
recombinate the deearbohydrate chains of hCG . (NG-NCGB variant ); and demonstrate its
protein. The information transmission to the cancer cell is influenced to some extent to
expect NG-hCGB, therefore reduce-or inhibit the hyperplasia ability of the cancer cell.

First, hCGPB ¢cDNA (hCGB) and h€G'~¢cDNA (hCG 'B) were amplified by PCR.
Then, the products of PCR were inserted into pQE30, respectively. Escherichia coli
M15[pREP4] were transformed for expression hosts of hCGB-pQE30 and
hCG'B-pQE30, respectively. Through purification. We can take the protein. Expect
NG-hCGB to act the inhibitor of the cancer cell or the important role who inhibits many
kinds of cancer cell's development in the future.
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oS L R4 d S
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1-2 4 RS i
1-2-1 A fgwms mfztr_tﬂﬁg;;:r—,% B-<H R
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= H g8 Flie 2t 19913.30 d - £ 20 B ik ik e signal peptide 4c
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K Spe
CGR 3 iua_,._u_“." ++ -
Kpn Spe Kpn

LHS 4 o w— - ++++

LHHLIH Site

4. CGP fr LHB & #1¢ 2 wahifr4 ;.

B 5 5 &y hCC el fu 7 + H0AI BI[33,34] > d Bl ¥ # 12
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hit B ok & R A A el F[35]
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1-2-3 4 #7502 4 Bab i

CRTRS ORI R B A TR BOd & et i R A A W
M@ F[38] o F2 120 8 3L ] pF o RSO § B
jf\’ Poif s 40 [39] 0 18U% R A o ds e E (estrogen) o B8 k3
(progesterone) » " R jE F F R BT AL > - E RSB ALY UL R
ERend i v Mki 42 J 8w 2 s ¢ L A MER
(t] 6) [40~43] -

Luteo-Placental Shift

X
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detectable

B 6. R HRFEEE2Z LR

F 4 Gmve B EH ] et s CG A Flend i iv o (e
ST AP AT fR e sk o 3 Y Az B 1 CO

-n\g.

R-R

=
KR IS T F R e CG A i A B F(A 3 R



38,000) » »* Y LHRHPHLEX > A A MY Ry L AEFET N B
» FRife @ #ﬁ;#ﬂff%ﬁ o FRt Rl MR 2 CGo WO R IFLRE
B - Bapth o CG i » fpsdu ¥ > R 1% o S22 PR R e
f% 4 =¢ (Steroidogenesis) » I s F] g § P2 & 1 2 & T fR
(testosterone) o

¥y Gl R Z entg iRl b > CG BV B R IR Z (ectopic
pregnancy) ~ = % |+ /& & (Threatened Abortion) v /% & & "8 %

(Trophoblastic Tumors) o

1-3 A X WiEHk
1-3-1 A3 Wk =~ 0

A 37§ Wiz (Human Luteinizing Hormone,; hLH)'5 —=x & ~ %8 -
T3t E 4 f8 0t 19913.33 o d o~ BL 20 i Medl g eh signal
peptide +v F121 i@ »zL i a9 mature peptide 2= > 5 = i N-linked
glycosylationsites[44, 45].¢

B3t LHB-gnf 4 e B2y > 2T - BFEFram g - g oen
AgE P LHB-chy el sl w35 i BN m s 2 LH 0% 3 i
Rogooop BTy Bl A B g A Bl TPYTGG)—Ar (CGG) fr
1e*(ATC)—>Thr'>(ACC) » % Code 8 4r 15 4 %] 4 Trp 4r lle 4 2 4
2w ¥ LH> @ Arg e lle Rag st gLz 2 R %o LH[46] - & -
Wb A h o NP F IR R OLH AT 5 I A R4S
— BEen A fE R/ > 4o @ Lapps/Northern Finland ~ j®+ ehd F 2 4 4
Iceland ~ Faeroe Islands - Jordanians -~ Greenland -~ Vascos/Spain -
Mayans/Mexico f= Kotas/South India > £ 2 R & bm 3 > %4

P NI Gt T A Bk ng [47] 0 SR TFIRE TG @ S



LH ¢ receptor-binding s AL a3 F]t 2 € B LH % 4 0o
rEFIEAZ T A RANEERY > 2 I G 97r4|[48~50] - &
S Eat TR MR € ) R 2 ]ﬁ’l‘q\ﬁy\ﬂg&;‘m’r_ﬁﬁ Hpenagf B 57 ~ % -
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Ak

1-3-2 gL

LH d #7™ L8+ &, ml&}’iﬂj{,}f% e i fos s o f  E B
mxwiﬂl]l/;r% dn ek 2. f@i“%;‘;é’r% ## 2z % % %8 (gonadotropin-releasing
hormone receptor, GnRH receptor)#& 4z 3] GnRH 3t &./& $imPe p — id
Poenil i T T dede gt N i B TR ”’]Lﬁf‘? IR R 3
LH> £ 443 2 » 33 GnRH e LH A - T > 122 32
m B BT R P BE R R SR O ([B1] e AT ARE lw
2 2 4 GnNRHS GNRH f @' T A b jmiz oo dl 3 5 d e fihz $ 37
Bk R R GRS L R 2T e
P i P e A e (e T MR R I R e
#ligfoi e LH -

LH g g @ F sl h-P L 8% 4 o a4 porid > |H
feeritim®e (Theca cells) * chtfi & - FFd 0 L gL s w @l
v+ % (estrogen) - % (progesterone) fe#r#4]% (inhibin) - %
=R R TER B §F e rd| TARE i Hf]la“
fm?e ¥4 LH ~ FSH 4v GnRH en#l:g » @ # /L 8 chidrd]F ahf
fE* 2> FSH &+ > p @AM G o fow AR i

Il

Yo
A

(negative-feedback regulatory system) [52~54] -
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Cholesterol —Hethyl group
Major Pathways in Steroid Biosynthesis
o :

Hz 17 -hydroxy CH3 Dehydroepiandrosterone

Pregnenolone c=o pregnenolone  §7° @
1]
---0H
CY¥P17 CYF17
FAHED 3AHSD HO
HO -... HO -.- l SAHSD

THz 17-hydro Mz

Progesterone c=o i =

.

progesterone eon Androstenedione o
C@ - (3
o ‘lc‘rpzmz o _lc&rpzmz -

” I
17 AHSD
CHaOH OH I-CYPIQ

GHa
Deoxy- &=n 11-deoxycortisol  i=o

corticosterone Estrone o Testosterone od
---0H 1
= CY¥PI1El P
o Il c JJcrrum e a”
CY¥P1R
Corticosterone 72" Cortisol fraoH I”‘BHSD i §
- ortiso
HO HO, god OH
Estradiol
o JJerruez o7 -
CHgOH
'I:' &=o

Aldosterone o

HO

|:| ajor progestagen

|:| Major mineralocorticoid

|:| Major glucocoricoid (species variation)
|:| Major gonadal estrogens

|:| Major gonadal androgen

W

B 8. #f FIfis 4 = (£ * (steroidogenesis) i & F fi i fZ ]

B2 BT L GRS ERMA A P FSH {ljcpk o e ke oh
RRAFET 0w LH R wsl g e foiie i 25 WS 6 g £
& ehd d [56] o % HFFE 28 % FSH & LH Mg o § p 3 e B
bod oo BRI T 14 X B4R JRie R 2 K FRELE A g

P

Bk o Bera (s g A N A RE SR & LH hflET &

2
RS F W S@Af: 5 M (luteinization) - F v~ E3
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AR S TEFERN Esffé‘f”%%ﬁl}i&:* ¥

ME HX i34
# (uterine milk) ™ iF 5 P 3 F R eniEGE 0 ¥ R REIEGES S AR

g T [57] -
pipAat o lH® % ¢ ¢ Leydig b P chLH %
B S S I e

o
&
s
w
3
e

=t
IR
)
3
(S
by

= &k At % AR (Testosterone)
o = e v [58] -

1-4 CGB-= H ~ 482y LHp-% ¥ ~ a2 M 1

1-4-1 CGB 4= LHPB & 5l f« & 47
1P 3y O R VLB R S e T A P IR T B

& IR LHB o B 55 FSHP § TSHP o 82 X &A@ + FSH v LH

fE% b g BB o iR e ¥ b FSHB e TSHB el 4 8¢ FSHP

e LHB ket » F]1 5 FSHP i (t 2@ s GTH-T B> @ LHB piw

B & ¢ GTH-TL B[59~61](M®] 9).=

Dupll-:mlon/ \
/ "\ Duplication
e } (rsupsip H——_wp f—r

[/

— o [ B

* Speciation

A) Present species without CGR _l I I__.{Tﬂﬁﬂ'—' FsHp |—| LHR I—'_

{e.g. pig, sheep, bony fish)

B} Present species with LHP/ — [ a fwp —T{rsp — g —

CGf in gingle gene
T Modifications

(e.g. herse, donkey)
— & —{msup —]FsHp —mpicopl——

C) Present specles with LHB/ TSH I T [T I
CGA in different genes. =z L FSHp l
{e.g. human, baboon) + \oupmmim

Lo rsHp | Fsup b— 1 | oGp |-

FO. (AL ORPE B0 ek 2 W 1 A D

13



WA dpradiauE 2 frd 8 FEEY 0 CC - B dE

S mERG ATAA] S fh g b T L A e fe g )

|

-

g

.

=z
q

k=1

BAFIEN - iEL 4 > P SRR B 9496 5 T A
chA 45 23 CGB A FIE D v E 4 e f w4 [63] -

|

L5 CGB ATk p > E4F LHB A FI[62] c 4ok A i G ¥73 » i
r%iﬂz 3

1-4-2 CG 4= LH £ receptor 0§ i%

LH/CG & receptor £~ fa%-#-v > B3t F = B 5 %% £ 7 large
plasma membrane receptor.protein family »#2 TSH -~ FSH receptors =
B 7 B AR AT 2. 4_G-protein coupled receptor 7% - § >

¥ g d 2 Gsprotein e ¥ o s |

adenylicyclase @ i&./7 — & 73 4, it
=Fe J

YL eiE 42 o Hormone-binding ¥ & Al tireceptor fmte ot T 3 0 @
| =

45 %% leucine-fich £ 41 [64, 65](#] 10)4 .

o

A SR

? =T G _ - _ i
R RS S : e kTt

] 10. pLH receptor %42 cDNA 7 7|

14



BE PR WL ’ﬂsf:fwi’i‘ljliﬁir% (CO)frw Mz (LH) &2 IR % 7 74
Fehd d 72 ke o (25 iagr LHICG receptor 8% » w3l 842 2 52

Fle- A bior kv receptor niea) = G 3RE % 5 - LA K p

B E A F AR AR o AR o e
HAMPSE  REIRGEMNEFIRT £ 3[24,8]- B 11 &7 & B

¥ 125 i receptor &2 hormone 2. B i 7% o

A

spacilcity sita

=]

high affinity site

LH

LH reacepror FSH roeceptor

FSH

FSH

ol

FSH recepior

>

@] 11. Receptor ¥ Hormone i * 2_ - %, B

15



1-4-3 CGB 4= LHB T4 } 0, &

BH agefbieh? 64 MBENCC H L TR IR P
w4 o CGP e e ? kAR €2 FH[39] B 5 6%¢d fir
2 0[66] > F1ut CGB # # 44 " kikplF~ LEME o ¥ o> 54
Fenkdm g o CGR ALy = 4 fH R 2w ie 1Y cnfigihis > ¥ 5
&3 R s A o AR ? g £ehCGB-= B A5 1[67] - i
gtk AT E R P2 A 0 $ T {Ea 5 > hCGP SR
T e A LR A e g F 4R RF(68] 0 i A W S NUR e e il
BE BN

R o 4o EEG ot 0 CG 2 LH 7 BT 0 A B i 9496 -
2% fp be g receptor g i LHB-RE A gty T O IR LR
Rrthze 2 * el F] L 0 ReE] g 2 LHB-= B v 2 2
é@%%%°¥~£HLW%fﬁ£%%%T§@ﬁﬁQ%’&ﬁﬁ
¢o BB A B p[69] o % Bk ¢ LHB-= ¢
4v @ 5 4 [67]

G e

1-5 B ih

EITBE R CC P FENHREF T > 6 0 FE 2T T
15 ST 20 CGPfr LHB 2 Fenbf s i o & T 5 Aif 1t ¢ iR
B o EAPEF - BEK O BERT LHB ¢ primer £ 1 - By
LHB = /] 7 CGP ¥ £ > 780 efajgr 5 i € v gt w > CGP B A LHP

v ?
g v ke e BB en LW AP E F iz ¢ LHICG receptor
FERE M T AR FeheRY T 7 ¢

HI[70~72] - BF AR
&

DESE- 3 o

16



Tt o { F1i COP $ 5 fipimre il 4 5 A ¥ P FED » M 14
Fe 1| H;]ng SFUR s PR R %68, 73~75] » @ i AriE A
AT R G RpEiR A gy Apk A IR RE PR F
g & g %’7;&,,\ § i e ?

bt AR T ¢ 0 AP IR E-cadherin 3= B R e 2 3
e ﬂf % enhd 5 0 E-cadherin v F w2 e [ 0 F R 2
LH/CG % 41— #% » #8.8_Ca” ik df cri 1[76, 77] = @ fot it e tmoe
P3P FREEAMe LHICG X8 > X HE &2 CGP 4518 ’fj%g“é% G
E-cadherin 3-v B e Zup { Sei it 0 pltare > ¢ 2 B4 & & - [68] o

tAe I cpy [0 B I CGP & H X W2 g gkttt ¢

JOFLHEGESHGER T kgt @R A0 Gk mre o 3t F T

B I TR mfe [} CGR2LHICG X Hd ok & v i ot @i 4 @B vhpe
o W BT R R o gt bR 114 ) i TR Sri pEA
dast>r CGRULIBiLiF e & Bk dod 1L il 2 COP-= 8 ~ 4l <
B 1 & Fb s i H S [17-24]

A3 A hCGR- - hCG B-= H A 5 8 w e i
VL B ot (R - TR R %) Fa T
M 1SR Py e s 4 aih ] PREEA O 4 VRS S > S
LBk A L kend pERA hCGB- {ohCG B-% B ~ 4l m = ¥
ARG I A B EF AL RNCGS- {vhCC B- H A4 F 1T 8
LEif: - ~ R as A pEAT B » iﬁaa‘?j\,xﬁu:’z % e

BiL2 (e o BAE RBMRRLGHAL T ARBEY
BER B2 o;}%—ai’m}_&ku Prho (TR 2MBFL AhTEY X

— s v

AFE2RFARNFERZIR AL ALE S HIF2 22572

17



£52 BB = PRI ESSEFLIR hCCH-= H ~ 8 (s 113R]
PR R R AR S SO E e gk e A R
AR Bk B A det T CO 8 LH G ik 7 - & R
R foRTH R o

IHEEF oA EF Ay Y B s FRIAR 2

A NCGH- frhCG' B-x 8 ~ 4 » M Ty B E -

18



$oE e

21 Hk
< 48

Escherichia coli JIM109 - p&p *+ Novagen = & o
Escherichia coli M15[pREP4] - B p ** Qiagen = & o

&8 (Strain) 2 F17| (Genotype)
recAl supE44 endAl hsdR17 gyrA96 relAl thi
JM109 A(lac-proAB) F’ [traD36 proAB™ lacl® lacZ
AM15]
M15[pREP4] nal®str® rif’ lac-ara gal.mtl"F recA" uvr™ lon”

010 * 2 A AR AL T4

2-2 B E% R
Bitkss %

Luria-Bertani (LLB) broth

10 g tryptone~5 g yeast extract =10 g NaCl (k£ p >+ Sigma = ) 3
900 ml = =x-k » 1% NaOH # & pH &3 7.0 2. {84k 3 &
BRI 122 c BRFF30 A4

LB agar plate

fei24c LB broth 4p ke - ¥ "5;‘7]& 4v 15 g bactoagar (F-p Sigma =
) e

Ampicillin » pEp >+ 4 1 2o &

#- Ampicillin 73 ** = =t -k B t2 k& i 3] 50 mg/ml> £ 2 0.22 um

19




filter i/ 7 » 2 16 #» £’ F3-20C -

e Kanamycin > pp >+4 1 o @
#- Kanamycin ;3 >t = =t -k {8 )k & E 3 10 mg/ml> £ 2 0.22 um
filter i/ 7] » 2 16 » £’ 33-20C -

* Isopropyl B-D-thiogalactopyranoside (IPTG) » ptp >+ 4 1 o @
#-238309IPTG/a* 8ml = =k » AT HEEWAHA S 10ml-

£ vz 0.22um filter & i B > 2% 16 4 %% *+-20C -

2-3 A #grs43 cDNA B " (cDNA library)

e Human Placenta Marathon-Ready cDNA > &g #* CLONTECH =

o

2-4 %7 {ul
e yT&Acloning vector » PERAT & 24 4 H L 75 LA F o (Fiér A)
e pQE-30 - fp >+ Qlagen 2 # = ("4 B)

2-5 & &Rl
PCR 513

e 513 (oligonucleotide primer) ##d 2 1§ A2 F & o

FHDNAKERAG W 2 &
o Gene-Spin™ -V pRA Gt L A ARG LD P o

DNA K g ¥tz e
* DNA Clean/Extraction kit » pp % GeneMark -

20



AE R

* Taq DNA polymerase » pp > Violet = @ -

* Restriction enzyme BamH 7 - & p ** Promega = &

* Restriction enzyme Hind 7 » & p >+ Promega = &

* YEATADNALigase > fp v 54 2 R FRZF A2 o
e T4 DNALigase > ptp ** Fermentas = #

DNA ladder & # &
* 1 kp plus DNA ladder.» # g %% Violetye. 7
* Gen-100 DNA ladder > p#p ** GeneMark = &

 GeneRuler’™ DNA ladder mix » B A #* Fermentas 2 7

Protein marker &% %
* Prestained protein Ladder,~10-170 kDa > pip ** Fermentas = & o
e Unstained.protein standards 14.4~116.25 > p- p 8 47 o & o

- Bfiil
* Mouse anti-His monoclonal antibody » & p ** Amersham

Biosciences Ltd. -

= Bl
» Goat anti-Mouse 1gG HRP conjugated affinity purified antibody - P&
p »* CHEMICON international, Inc. -

Hypercassette™ 4= Hrperfilm™ (Amersham Biosciences Ltd.)

21



Hovow e g E R g ek 20 B 50 PR p > Sigma-aldrich CO. &

Merck LTD. -

2-6 ik B g e

E.coli 2 ixm* (competentcell) 2§ #

e Transformation buffer I (Tfb 1)
30 mM CH;COOK ~100 mM KCI~10 mM CaCl, ~50 mM MnCl, 4=
15 % glycerol » #-#73 = (>R £353 > 41* 0.2 M acetic acid # %
pH = 5.8 £ 12 0.22:um filter &= 7 » #5334 7C -

e Transformation bufferI (Tfb1I)
10 mM MQPS ~ 10.mM-KCI » 75 mM CaCl, f=15.% glycerol » #-#1
7 o= RE RS I KOH 3 2 pH & 6.5 0 £ 2 0.22 um filter
Wime F 2 mE4C e

DNA & &
» 5x Tris-borate-EDTA'(TBE) electrophoresis buffer
#-54 g Tris base f=27.5 g boric acid ;3 2800 ml == =x -k > 4c » 20
ml 0.5 M EDTA (pH8.Q) » -k A A 3 B k4% 5 1L s %
B oo gL 0.5x -
* 6% Gel-loading buffer
= = -k e8] 0.25 % bromophenol blue ~ 0.25 % xylene cyanol FF
fr 30 % glycerol » #5775 = (MR £353 {5 > #3347C -
* 1% Agarose gel
B~ 1 g Agarose #s &3 % 100 ml = =t -k 4e 0% > 2 18 FH 4 4r s

3> TBE buffer ® & * o

22



SDS- [ % =3 # T & (SDS-polyacrylamide gel electrophoresis)

7 =

1x SDS sample-loading buffer
0.5M Tris-Cl (pH 6.8) 1.2ml ~ 100% glycerol 1ml ~ 10 % SDS 2ml -

0.1 % bromophenol blue 0.5ml 4= 2-mercaptotehanol 0.5ml > & {& *
ddH,O 4 % 10ml 8 & 325 - 12 0.45 filter i iy 14 #% 5 +-20 °C -
Bacterial lysis buffer

50 mM Tris-Cl~1 mM EDTA 4= 100 mM NaCl - #* # pH i1 8.0 -
5% Tris-glycine electrophoresis buffer

125 mM Tris base §= 1.25 M glycines% > 900 ml = =t -k > 4 » 0.5 %
SDS:# % pH /83 » B ifc W KA FEIRFAL 2 o

Coomassie Blue staining solution

#-0.25 giCoomassie Brilliant Blue R-250 iz *%'90:ml = methanol:
H,O (1:3): & &% » £ 4 » 10 ml.glacial acetic acid™ r+ Whatman
No.1 filter i /s 15 5% 5 ¢ 2 o

Destain solution I

600 ml ddH;0 ~ 300 ml methanol §==100 ml glacial acetic acid /& &
B3 REER -

Destain solution T

800 ml ddH,O ~ 100 ml'methanol§=100 ml glacial acetic acid ;& &

2 2 73 L A
23 e ER

& 8L (Western blotting)

1x Transfer buffer
39 mM glycine ~ 48 mM Tris base ~ 0.037 % SDS 4= 20 % methanol

ey > AKFPHED 80

Phosphate-buffered saline (PBS)

23



6X

#-8 g NaCl~0.2 g KCI~1.44 g Na,HPO, 4 0.24 g KH,PO, % *+ 800
mlenz ks f1* HCILA 2 pH E 7.4 4RI 6 BEA 1 o2 o
B RS 30 A4 -

Blocking Solution

5 % (W/V) skim milk
0.2 % Tween 20 ;3 >+ PBS ¢ o
PBST
B~ PBS /% /% #v »~ 0.05 % Tween-20 -

GBX developer and replenisher > F#=p >+ Kodak = &

B~ 200 ml “developer and replenisher 2 718 ml en= =X -KR & o
GBX fixer and replenisher »ppi=pe3s-Kodak =5 &

B~ 200 ml*fixer and replenisher ” " 718 ml 1= -k R & o

His-tag 3-8 & ¥ i (QIAGEN:Ltd.)

B

Ni-NTA Agarose {5 ml bed-volumn column (QIAGEN Ltd.)

Lysis buffer B

100 mM NaHPO, ~10'mM Tris-Cl4= 8 M urea ;& &£ 323 > f|*
NaOH 23 % pH i % 8.0 -

Wash buffer C

100 mM NaH;PO4~10 mM Tris-Cl 4= 8 M urea ;& & 323 > 4% HCI
REPHEL 63

Elution buffer E

100 mM NaH;PO4~10 mM Tris-Cl = 8 M urea ;& & 323 > 4 * HCI
BEPHER 450

Regeneration buffer

24



6 M GUHCI 4= 0.2 M acetc acid /& & 323 o

27 RE

Polymerase Chain Reaction (PCR) machine : iCycle™ Thermal

Cycler, Bio-Rad, Inc.

DNA # =% % /A # : upid-2, COSMO BIO CO., LTD

£ F)# 74 JW-ANEW, Lian Shen Enterprise Co., LTD

£+ A3 % 1 Biofuge pico, Heraeus Instruments, Inc.

B i .o 0 GS-15R céentrifuge, Backman Coulter, Inc.

W VIR 7 3 A4 1 S300D, - H FLE(AR) A

@ ind-2 §AH - Mini-Protein 3 cell, Bio-Rad Laboratories, Inc.
BT A 3 “Mini Trans-Blot cell, Bie-Rad Laboratories, Inc.

%% 4 Bk A 17 1% ¢ Model 550 microplate reader;"Bio-Rad, Inc.

1R - KEd, - B206, - A fLE (k) e F

A %k Bzt 1 OPRON=3000-HANSON.TECHNOLOGY Co., LTD

25



¥=® =2

3-1 R =T

hCG’B ¢cDNA (Hcg ™ B)

—> .
BamH / Hind 7
pQE30

hCG 'B/pQE30

3

@

M15[pREP4]

}

hCGB cDNA (hCGB)

—7 <
BamH /7 ind 77
pQE-30

hCGB/pQE-30

!
,

M15[pREP4]

(small-scale expression)

2 pEAhCGBFhCG’ B =x B = 48 (Subunits) z_ | & & 7

v

v

L R BREAED e H A

A PR H A2 B R

v

v

3 pEANhCGPIrhCG’ B=x H ~ 2 ~ & % 3R (large-scale expression)

}

3 pE A hCGPFrhCG’ B(NG-hCGBf-NG-hCG’ B ) 2z % it

26




3-2 Ré&pex g F B (polymerase chain reaction, PCR)

hCG o Ppdf ik R #7& & 0 (8% 305459 oop i F skt b g
% % .7 7 commercial “human Placenta Marathon-Ready cDNA ” i
5 1278 hCG & Flenfix (template) > §1* PCR & ;% 4 %[*c+ hCGB
F= hCG’B > m DNA polymerase % PCR & 4+ 3’z € % 4v - [a;ﬂ;juﬁ ¥4
(Adenine) - F]pt i ¥ #-pt A B CDNA & B[HE R T yT&A 78 {48 ¢
[&8 @ 3°24 % - b= 59 9o (Thymidine) - 4ept ) AT fef]
FF I #7740 (Transformation) #- hCGB {= hCG'B 72 » E. coli
JM109 2 M15 it 5 P EGFioilis &2 f1* -

3-2-1 313+ &

L P A it 2 B
hCGB (F) 5*-CGGGATCCTCCAAGGAGCCGCTTCGGC-3° 27
hCGB (R) 5’-CCCAAGCTFTTGTGGGAGGATCGGGGTGT-3° 29
hCG’B (F) 5’-CGGGATCCTCCAGGGAGCCGCTTLCGG-3” 26
hCG’B (R) 5’-CCCAAGCTTGAGGAAGAGGAGGCCTGAG-3 28

VS ATN s 0 T

e 4ri 4 #if > hCGB (F) % *%+ hCGB % f22_+ % 515 »hCGB (R)

Bt sk 3513 ;hCGB (F) 573+ hCG’B

hCG’B (R) F & % » % 3513 o R s LA R 2

(restriction cutting site) ]

o 4ol #% T4k 0 hCGP fo hCG'p = ¥ “afz B % ¢ 3
(signal peptide) 4c + = #7275 (mature peptide) *rio & o fx * 5

A& R kS ’#ﬁﬁﬁd A NEERE AN AR S e

27




(endoplasmic reticulum) z_ig#2 » #7112 A E 3515 + 2 % E R

2P RN 0 B AR BRIz NP e+ o

* hCGB (F)~hCGB (R) z *34|f#*>» =4 w5 BamH 7 4= Hind 7 » %
FH3 18 413 hCGB 4 # » 4 I 48 pQE-30; @ hCG’B (F)~hCG’B
(R) z "qlpe 7 =7~ o %] 5 BamH 74v Hind 7 » 7 &K 3> 18 41
* hCG B ## > 4 {48 pQE-30 -

o 13 pEGRARRE S S0 uMp @ dt2 k& (working concentration)
A5 5 pM - T as20 °C -

3-2-2 PCR #1 #8172 5

52 &EREE3 2 (SR F E S0l > 0.2ml “thin walled
tube” (ABgene Litd.) > *t > PCR machine & =% & F /&g » B 10 3 ~
Bk 2. RIBARS o

7ok B ()

Human Placenta Marathon-Ready cDNA 0.5
5 uM Forward primer 1.5
5 uM Reversward primer 1.5
10x PCR buffer 5

1 mM dNTPs 5

ddH,O 36
Taq DNA polymerase 0.5
Total volume 50

23 REMRYF 2
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BT |95T

5 mins (1 min 72°C 72°C
54°C 2 mins | 7 mins
1 min 4°C
1 cycle 35 cycles 1 cycle -

v

»d »d
Ll | Ll |

Denaturation ~ Annealing Polymerization

A

B 12. Fok fed b B ez s A

3-3yT&A i\- iﬁﬁ_ﬁ
3-3-1 PCR &= 2. 3§ *q %% 80F A (Agarese gel electrophoresis)
o fefl 1 %3 *5F % % (agarose gel).:

#- gel-casting tray % 2>t tape & > 4& » well-forming comb-2 1g
agarose ;% 100 ml 0.5%TBE buffers#ededag s Ak 1T 2 48> £ 4
k393 LA E R B R Z RPN E B ) s 3]

I

~

casting trap > ¥ f. A4 e > # B 30 A FH B - § 7 A
Fig o b w A B comb TR AN B2 casting tray 0 R R

%> 0.5x TBE buffer # -

W

BT AORARE A trap oo R R T AL L IR
(agarose well) - =5 2F & f iz ¥ o 7 A H /1% 0.5x TBE buffer »
#-PCR 2 # ¢ 6x gel-loading buffer ;& & 353 (R4 5:1) > Ris =
T~ well ¥ o R FAERES X TR BRI 100 R&F - 30-40

2 RENEN ' B I
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o« PAMAS

g R T AL EEW L 2 £ F ¢ o fF ~ ethidium
bromide solution (1 pug/ml) % %% > £ 3 B> kT @V E TR
(orbital shaker) * % ¢ 30 4 4& > z_ {$ #-ethidium bromide solution i)
wREG A EY c BEWAI I kFHELTL NENETRE 1044
e [ ERREE Bk ER 2L Y (ultraviolet transilluminator)

+Bg o ¥AE Ehidium bromide 7 § 45 24 F 0§ 2 AT ALY
2

3-3-2PCR A 42 % i*
SR At g R4 PCR A4 #&F4]™ “GEX™, PCR DNA and
Gel Band purification | kit™—i& b ik |o B LT FHLY 2 T 402 2
DNA % B« (hCGB % 435 base pairs ;'hCG ' = 363:base pairs) %
AR Ao b2 (5 R T A F § ik 1 B £ A2
capture buffer(1 mg gel slice =l-pl-capture-buffer) - B i & .o ¢
60 Cizis s B 1015548 » I 3N s fuigfics: » B FlIE§ %)

% 203 f% o 2215 #.GFX. column % 2zt collection tube + » ¥ #-4 f2

f.\

fs 2 ¥ &1~ GFEX column ® > 2x ¥ 281 & 48 - 12 13,000 rpm &
< 30 f 0 2t Wik 0 £ 1 0.5 ml & wash buffer fi% GFX
column > £ 14 13,000 rpm &t~ 30 F) o FH-Epik > £ 45 4o - o
FE R G ehe B >3 ",f o B~ 4t GFX column # ¥ 3zt gz7% ¢0 1.5 ml
MR o g oo 4o » 15~50pl = =x-k4Ris DNA- # 3% 1 2481 > £ 12
13,000 rpm & 1 A 450 B 18 #-F 3% (elute) T ke DNA -Ki3 R 2
*+-20 C »
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3-3-3 & yT&A f#8 & 74& & F & (Ligation)
P5ul@dit (8 PCR A& Ll chyT&A * 48R & > £ F 4e »
1 ul ligation buffer A ~ 1 ul ligation buffer B 2 2 1 ul =7 T4 DNA ligase

felulenddH,O > R E3EH3 4B R R 2 ) FL 4TCHRF B -

3-3-4 4 % & #F IM109 2 &35 (Transformation)
e iz m% (competent E.coliJIM109) z %] # :

AEFEEIMIO s Fx ¢ - H - FiE 0 £ 5ml LB B
AP IR 37 €S 200 rpm 2 i §# ;¢ 3R 7 52 & 8 o B~ 500 pl
SRR FAREALIB0 Ml LB A AT EMEE L > LI FARER
ODsso 3£ 3] 0.64710.8 o #4358 307k F B4 450 i M- g4 1
50 ml g Fgtes 4 ¢ -r+-2800°pMm 4 CHEs 504 - w3 oh
‘}Fii& L RFBRRA A 20ml e T 15 B ok b 5 2% (ThI f+
B3 4CAKHY) » £122800pm~4 Cape b Adah | w2 Tt
it £ R-EHAR B T 8y Mlnbdbegdstik ¢ 5 475 (TFOII 7~ /5

LE N AC/RAE ) ~HHR £33 18 EHFA100 Ul » 53 1.5 ml

fs

BRHH o B A REES id b b 2 SR PREH 2280 C -

o L %R IM109 2 )

#-5pl s & F A $ e 50 pl #%% i e (IM109) R &2 1.5
ml e FHcR e § 0 Btk 30 A4 e g Fd sk BT
# R A2CaHvkis e 0F BEFLERPSEFH TR FESD
A gE o RIS F Y R A 800 pl LB ALY 0 2 37
"C ~200 rpm R F s A 1) B o Jk&ES 100 wl~150 pl snjEiv 4 6
LB/Ampicillin 22 w o 2 ti#32 Fx F %5 37 Conr VRT3 %
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fa¢ 16~17 B | B FRE A L2 8 Q7 * LA (parafilm) % 34

A w TG 4 Cokd

3-3-5 48 DNA 2 #E 8 # (miniprep)

- I A A SRR = A “Gene-Spin'™ -V?” miniprep kit % # &
T8 DNA - 7 827152 IMI09 5 & = I P+ — tRH - Fjz £ 3ml
LB & AP o T 2 et £ (Ampicillin 50pg/ml) 0 FE &
B &R 200rpm ~ 37 Ceonw =T & o %15 ml R
4o 3] 1.5 ml g2 3o ¥ 215 13,000 rpmpds 1 448 0 ) s ",fi e

~
|

R2f8 g 4 » 1.5 ml ERER £ AR s — =0e 2088 e 2 g 2. 200 pl
“Solution I” A W R TR B FAH ° & F v 2> 200 ul 7 “Solution
07 o dEicindgdr < ¢ 5=c- % LA 4o & 2o 200l < “Solution
M” ki iadd 5 =R & 353 o 02 13,000 rpm #ams 2 45 0 2 14
#-ig e lysate # #% 31 § #% collection tube _t <~ 'spin column ¢ 13,000
rpm &t 30 #0152 collection-tube=#==mififee 4¢ » ;700 ul H washing
solution # 12 13,000 rpm &1 % 45 0 It 5] 2. collection tube # g
7 {8 £ =0 13,000 rpm @i 3 A 450 LS ‘% % AT fi% o - spin column
EAD Y - Rk B4 g e x50l = kBN ER LA &R
% DNA > £ {512 13,000 rpm o 1 4 48" 3% 11 548 DNA > & #7530
-20C -

3-4 pQE30 $*# #- A
3-4-1 % hCGB-yT&A 2 *14|px*» 3] (Digestion)

H 472 JTH hCGB-yT&A Ligd FFM T ARE Y B~ 4
T Fx 0 218 hCGB-yT&A R|41* BamH /4= Hind 7' 4 = i& {7 8
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5 ¢ B4 5 hCGB fr yT&A & £ DNA » F % Sodod 6 #7if » 1Y
37 CkitF 5| FF o

hCGB-yT&A
ok A (u)
hCGB-yT&A 14
10x Buffer E 2
Restriction enzyme BamH 7 1
Restriction enzyme Hind 7/ 1
ddH,0 2
Total volume 20

% 4. hCGB-yT&A 2 *» 3| & Ji 11 4L

3-4-2 % R4 pQE-30 2 A>3

e lF 5 48 NCGB-yT&A 2% 2| & i » pQE-30 Rl 4}* BamH 7 -
Hind /7' 4| st f7 <7 0 bk B Sode 207 273t 0 87 Ckig F Ik
5 Ep} o

pPQE-30
1 #E i (u)
pQE-30 5
10x Buffer E 1
Restriction enzyme BamH 7 1
Restriction enzyme Hind 2/ 1
ddH,0 2
Total volume 10

# 5. pQE-30 27 H| F Js AL
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3-4-3 & 4 RA{'48 pQE-30 £ 74 £ £ & (Ligation)

s» 3] % 2. hCGB ~hCG B~ - pQE-30 ‘5. d ¥ 3§ %A T ik A d{fr s
b2 {86 TP RBEFEEF B oFD e T YTRA 228 & > 2 7 ul
it t2 e BamH 7-hCGB-Hind 7 ¥ 1 pl <1 BamH 7-pQE-30-Hind 7
RE o FFAH A B 4er 1yl ligase 10x buffer 12 2 1 ul 2 T4 DNA
ligase » ;R £353 {4228 >4 CHp %X & » m hCG'B i% 2 ¥ hCGB 4p
fE o

3-4-4 + % & 7 M15[pREP4]2 %45 (Transformation)

% % it IM109%2 #7454 Ik » hCGB-pQE-30.4¢ hLHB-pQE-30 #
% MI15[pREP4]}. £ % >+ LB/Kanamycin/Ampicllin 32 % £ > %5 4 °C
skt e

3-4-5 g F%E 2 DNA ZAE (DNAsequencing)

PR 7 ARPRDERR R TADNA - 1% 1
#1p¥ BamH 7 = Hind /%> &) 2o (8 G E g g st £ &
A ERP R R - R ABEIAN IR T
B4 A 50k > 3 T2 @317 DNA 2532 - # /x %_insert DNA &

;l] )
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3-5 3 pE & hCGpB-2 hCG'B-=x H ~ M2 £ R[78]% ¥ i

SPERE A A 0 40T A 8 9 o

F AR L
(antibiotic resistance)
1.hCGB-pQE-30 [M15 (pREP4)] Kanamycin/Ampicillin
2. hCG B-pQE-30 [M15 (pREP4)] Kanamycin/Ampicillin

% 6. 508 2 FRAE

3-5-1 2 pEA hCGB-f-hCCp-xH ~ X H ~ 42 £ 4 R
(small-scale expression)

TR LRSS i3 S R
LB 1 & £ ¢, (LB/Kanamycin )= /& 25 pg/ml ~ LB/Ampicillin )k & :
50pg/ml) ulf 32 & 3 37 °C ~ 2000 rpm © B~ 50 pl eoki & FiR &4
25mlz5apdit 2nllBREAAY 5 & 37°C ~2000pm T & 3
ODmiia&ﬂswc»1mMéﬁWﬂ;y?Wm-§LBﬁﬁ%4cmn3

i ¥ e = (positive control) - @ gt pER SRS - B & “insert
DNA” ¥ & 7 % T4 (pQE-30) & 'E.coli «hiFi » o it I 1
e 1 mM e IPTG » fp P 5o RRs i 78 18 +02% 2 3] (wild type)
E.coli>* LB % & > nt A s‘z T % f ¥R 2 (negative control) 2z
* o 1 i ODgg % i 0.6~08 2 Fir 32 % 6/ BF o 2 4°CT » 1!
13,000 rpm #H.~ 5 445 o

E’(

PRELIT o0 B R o AR
200~500 pl 7 bacterial lysis buffer (AR 3. ~ | /& T 3§ £ buffer) - 4
#RFERFRAL - F3RE T P 10 ul bacterial lysate 4¢ » 10ul
1x SDS gel-loading buffer> z_ #& 1 15 % SDS-PAGE 4 7 3~ i # T

M R BEE R AL e
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3-5-2 SDS-PAGE
* SDS-polyacrylamide gel z_ %] #

a. 4 ml 15 % Resolving-gel solution

7R i (ml)
ddH,0 0.88
30 % Acrylamide mixture 2
1.5 M Tris (pH 8.8) 1.04
10 % SDS 0.04
TEMED 0:.0016
10.% APS 0.04

b. 3 mI'5 % Stacking-gel solution

AL 4 (ml)
ddH,O 2.1
30'% Acrylamide mix 0.5
1 M Tris (pH 6.8) 0.38
10 % SDS 0.03
TEMED 0.003
10 % APS 0.03

% 7. SDS-polyacrylamide gel z. # &-fie = : a. 15 % resolving-gel

solution ; b. 5 % stacking-gel solution
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p* SDS-PAGE 7 =% i¢ * BIO-RAD i in -2 T A & bbo B R
BRI P R IFE P A K71~ 3.5 ml o resolving-gel solution
N BEFOER A 300 R EREE B2 RTRFFE
0 rEFHRER 2 FI REFNEIBIRZEFE R 258 o
A~ if % R o0 stacking-gel solution ** i % = 2 aresolving gel + -
* 9 #- Teflon comb 4L 4% ~ stacking-gel solution > /] wigF . & 4 F ;& o
= 510248 FHERRE LB F comb MRS 2 T o =k

"3RI A GRS AR 4 Ap% (acrylamide)

o B2 R AC
#-is% % = 2 en SDS-polyacrylamidergel. if fe 333 28 3% 30 T A H
+ oo ig) A Tris-glycine-eleetrophoresis buffe » 2 K,% w3 gel ™
= g e o d#fry=2 1x SDS gel-loading buffer i & & w112 96 Ci* -k
P15 ARy B R 2 e e 2 iR Ak oY 30 F5t8 o
Ngv%?)gg_pmﬁ St i AN (RS S R Pt SR L i A I
v 90 RFiE {7 Fd FR Aen g bromophenol blue £1:E resolving gel

SRV o B TR R ] [ G R g Y BT o

e 12 Coomassie brilliant Blue % ¢
/] 7 7 stacking gel > & #-resolving gel /%72 >+ Coomassie Blue
24y 30 440 2 s R d o TR Tﬁﬁh’;&-g ‘::'Z’](‘}%"}ﬁa
2 =% o FR15 P RiRM R e T destain solution T o F ¥ 2T 4R
Foork T R 7 % 30 A4 - 5|2 destain solution T v £ H#-f
P &z 2 >t destain solution I » I ¥ 3>t M fed agvk T 0 2
R BRI EFR  FITR R A M AR R e
S AR P S RN T E P NE I T
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3-5-3 & * LB
e v F#F (protein transfer) :

TT - KR 4p B < -] 0 polyvinylidene difluoride (PVDF)
AT T R Y RBE SR EEN D kL A
B {& B 2%t transfer buffer # o #-2 5 Whatman 3MM paper 2 5 3t 4
#.3 (Porous pad) %z transfer buffer ¥ - % SDS-PAGE % = {& >
#-resolving gel 4 = =t -Kifixe » 2R 18 I ki e > transfer buffer @ - 2
74 3¢ 6 8] 11 #-transfer cassette %= & 4= % (A F % # * BIO-RAD ;&3
TR E E) o e & B @ T A P tranSfer buffer (B R T 4§ e A
4 AR 7 ¥ R PVDE S sicic - o e £ 45 cassefte i o Ak - Az
~ transfer apparatus * " ;3% transfer buffers+~ & ik &8 B> 52 4 C
¢ 40 mARR B i A0 4B 5 B (6B PR TR s s B B~ ) transfer

cassette » Pl #'¥ e PVDF ## /3 % %2 {7 & F &k 2_ bloeking -

FrHttHHH B R(E )

O O O O .
L OL0Z 0,0 2

}
'<

e
Al

EAEEE k|

3MM paper
wE
3MM paper

53 AR

R

———————————— fw(2 94 )

B 13. Transfer cassette
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e % 2 (blotting) :
BT F R e ok 1 A4 218 & 0@ > PBS buffer o £
<% ve 3% o> blocking buffer @ 5 & ¥ St g aEd one N 2T
1] p% - ig]2 blocking buffer & 2 PBST buffer i#i% » & ot

%)E% EM

# 5 (4 150~200 rpm) s N BT R 5 A48 0 1k d A BOHA
g =riblocking buffer: # 47 iF £ 2 st o2 S - F ke > 75 6l -
&t (anti-His antibody) 215 ml PBS buffer (4#f# 2500 &) - &
I ERFRDOTESRTE L ) R E G R

9 Ft e 2 {511 PBST buffer i b A srga 7 chfl > B ot o
FEoe g RTR O A8 TR 2 s RF RIS
3 6 pl i g HRP 2 = »dxd (Goat anti-mouse IgG) 215 ml PBS
buffer » ¥ <285 M E gerne X PR Lo BF o 5f8 Ik $R 2 PBST
buffer jj-ieHR S 8GR F = Sl e b2t Pk B e N R 7
ESL& I EAFE2T ok A2 S| ECLARERT > &

LIBEIERRTS B

« ECL # % 1B (immunodetection) :

BB ERT RS R EES LT (L) o
Western lighting™ “Ennanced luminal reagent” fr“Oxidizing reagent”
(PerkinElmer Life Sciences, Inc.) & & 353 > & -4 73F 5oz e+ ECL
MER? S FlAd e PEBNEI WL S REPEP S LA
- # % » Hypercassette™ ¥ > H + B F - ER g E A
Hrperfilm™ j& 3 » ¥+ + = #icf) 1 i 48 (399504 50 B - 2R 2 pF
FF) o B~ R k{82 Xray K 5 &3 “GBX developer and

replenisher” %% ¥ & d - F2L I g FIR2 18 Gk kw Gkl
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I » “GBX fixer and replenisher” 3% ¢ » & 3| % > T > £ i

KRR Y

3-5-4 Az 2 gEANCGH-2 hCGC’B-x HE ~ 18273 f24+ (soluble form
g% inclusion body)
dofe i m T2 R0 B & AR F FR ODg £ 0.6 2 18 4 »
IMMIPTG # #3224 6/ Fre & 4°C™ » 2 13,000 rpm 3t 5 A 48 >
®AMAKRT kB Kﬁ—:i ik o F¥4e ~ 300 ul «h bacterial lysis
buffer » % »>k b 2 5 i dg 5 0k dm¥e Rors s 47 gL 3L o & bacterial
lysate /& 2 {6 £ % 13,000 rpm & 10448 >k Sl 3w = 2k
B e bR o Posik 3845 ¢k e 300 pl.si bacterial lysis buffer 42
B fs & Bel0pl A2 SDS-PAGE fud & & Bhi2 A 72 ©

3-5-5 4 EANhCGB-2 hCC’B-x HE ~42 ~ £ 4 . (large-scale
expression)

#%_hCGB-pQE-30(M15[pREP4])F=hCG B-pQE-30(M15[pREP4])
Fx ¢ PeEH - FE&RAT 5 ml LB/Ampicllin/Kanamycin 33 & 2 °
37 °C ~ 200 rpm F§ = 32 % o 2. {4 &> 500 ml LB/Ampicllin/Kanamycin
BA AT A T ODgyp=0.6°2 ,96%9,,]4c1m|\/IIPTG - S
HE6 L pFo 21500 47°C 7000 rpm Y 20 A4 R i o ok
2-80 CIy R f o

3-5-6 4 pEf hCG B-2 hCG’p-% ¥ <42 i+ [79]
o Ni-NTA #f% 2 f ik :

07 30 LA F AW A 2 £ AR NIENTA By
FBR LT R R B R
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5 8 4% =5 regeneration buffer /& 1 =¢ o
B ke lan e
RHAETH2%SDS Fix 1= -
BAEAfEH25% 2 pRiie l =t o

B 50% o Fifie 1 -
RAMADTE% o ikl oo
BHM100% 2 priFe Ll -
RAMFNTE% o fEFk L= o
BHMS0% L Rl T e

© 0O N o o A W N P
" . ‘, " = ‘= ‘:: \, " = " . " .
N e = = T == ¥ BN S 2 B N

=
o

L BHAT25% ¢ R 10

|
|

L

H

Ao Sk e

[N
N

i

11 5 BAlF 100 mMEEDTA(PH 8.0) # £ 1 =0 -

=
w

1 10 AR e ok FE 2 =

[EEN
S

4 208 A £0 100 MM FRpads e

=
ol

2 SRR D = 7]0}%'-;;% 1=x-

[EnN
(o]

.1 2 1% WA &0 regeneration buffer 7% 1= o

17. 4 » 2 & %845 e Lysis buffer B i 2 & fiiz -

e 6x His-tag 3-v B ¥ it !

B~ 414 ik 2 hCG B-2 hCG’B-=t H ~ %8 ¥~ W 4c » Lysis buffer
B (LB % & : buffer B #8414 =20:1) > 2 EEEL1 | pF o F 22
bacterial lysate ¥ *t/k b £ 12423 L mie R vt 30 048> 37 2 )
&1 f’)."lﬁ?ﬁvﬁﬁﬁ?uiﬁiﬁ 2 1412 4°C ~ 7000 rpm &< 30 4 4
e B PR T 0.45 um filter #E g2 © B~ 3 ml 50 % Ni-NTA slurry
o~ g2 bR BT 200 rpm P SR T R 1] pFo
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2 {800 2t B AR oo B o - lysate-resin iR & o] it 3 F 4L
FR A M2k BB T 2 EDR LR
flow-through » 2 10 wl flow-through “4c » 10 pl 1x SDS gel-loading
buffer &% 1% ++-20 °C - % {5 12 8ml Wash buffer C i 3 jc k2. o B~
10 ul e buffer C Jz & % 4c » 10 pl 1x SDS gel-loading buffer i &% % »*
20°C ° B fs & 2 =t H ~ %812 1.5 ml elution buffer E i+ % 12 =t ¥
o2 > %5320 'C o NI-NTA gidit e 2 iyt

SDS-PAGE frd = % Bi% 4v M FERZ o

42



Fri BEouG

4-1 %+ hCGB 4~ hCG’B
g4 B2 pEAA hCGB - hCG’B ¢y & 1 1Fif 2x+ hCGB
frhCGB s & B2 F]» Flpt Adh~ It B &pFd 4y F & (PCR) 173
e A& gt ECCDNA ' 5 B 2 ﬁ\frﬂzp Commercial “Human
Placenta Marathon-Ready cDNA” ¥ % iE7 hCG =x H ~ 8 &L F]ehfiC
o 33513 K3 P P LT AL EAEF 91 hCG B-fr hCG’ B-(hLHP-)
=< H <482 cDNA A3l R 4~ )§J% [25-26, 44-45] - %P H ¥ cDNA
B 7§ ¢ o 303 PK (mature jpeptide), 8% 2o N #h %3+ PCR 3l
F o 2 (5 AMER PR ] e BT A
TR BRREISS 2 BT EGRE F RePCRE2 & AR A
£ 10 95°C 5 A 458 - Rk o HP P Fr ik R DNA = > %12
A= HOLDNA o 2§ Ripala 2 TmiEE g 5 2 8 446 R
(annealing temperature)s 47 1 ~ 45+ 135 Bixdf2r & H p i
B33 AL T HEEDNAZ P AR B B FTEGHZRE T 0 AP %
Fd F RPN SASCE I EiESE c BFW T2 CREFREF
Jeo B v £ ¢ DNA B & ps 1995 5 0 4f |l 2c~ 478 ¥ 2 hCG
f-4= hCG’p-3 £ cDNA -
PRI Sl 2 %k 2 t5hCG f-4o hCG’ p-'5d 1%3f # i% ¥
BT AZ L E54cB 14-A o 14-B #751 o Pt 5T J‘Mﬁ’-*{ﬁbf’%
Tl + 2 (5 e DNA ¥ Boig fff 3 500 bp chi= ¥ » @ 19953% 352 51
“+38 i8] 9 hCG f-4v hCG -+ | & A %] 5 435bp =363 bp» T i 2
Z5EThCGHIrhCG'B-~ ] A7 § o2 (5F BRAKREL £F2
& Bk pr2c < e DNA * B d 5 78 % 2 hCG p-f= hCG’ p-=

F ¥
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A Fo Aigi@? & # w13 nE_PCR F & PF annealing (-8 & » ¥ 4
PCR F_7F =0 74 Bojdab gt 512 o

4-2yT&A EEPH2Z R

A2 {560 hCG g FIR @ e 8% 7 B 375 4o - B AUkes
(Adenine) - FJptF 2 i3 Bt B CDNA & B[R T 375 5 - b2
53 H%vﬁ}v&; (Thymidine) i yT&A E7EFHE? o L% gt v
H 3 4 “insert DNA” 4 » A {47 » 2 {5 2 % % 4% 5 IM109 2 %
2578~ FRE R o 4ot 4 B85 IM109 4 B4 4l hCGR» £ 7 i 4 £ 4
g e

2 15 5 d A8 DNA 2ic® @ &% (miniprep) o = = -k 3¢
hCGA-yT&AMIRL » f& 5 2 Ll fs 28] 1T 5 Fael ALE IR - 1935
B 15 2.7 & A 7 A2 B 5% B o Fe il e 11 & hCGp (435bp) ﬁk"h‘#
A YTRAREZ 487 > lon RFAF A & #2515 3%

7] hCGB-= H ~ &8 2/ eDNAw-fégrfse i & - @ 7w 1] & M1
s ;‘gﬁ < gk sk pE A 2 hCG B-{ehCG B-7 = B ~ 4 -

4-3 pQE30 # ﬁi" Li-Ed ﬁ_ﬁ
% % hCGA-yT&A - pQE30 & i 4% 12 BamH /4 Hind Z7* 4
prig 727 2 5 @ hCG’f fr pQE30 7 * Ap e er* A et (727 2 F i ©
&d T4 DNA ligase £ 746 F o> H AP L #A51 ~ % & /Y
P kv - B4eRE L 48 MIS[PREP4] 7 5 hCGA-pQE3D
1= hCG’B- pQE30 & i # 2 % .7 4 [78] -
Flawm = f1* BamH /4= Hind 7't 5 hCGp-yT&A £ pQE30 #
WA A h2 3% £ gk Tl 2 BamH [ o Hind 78 > & i 5 ¢ FE2
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2oz AV FII hCGH & pQE30 = £ DNA- 12 >
A% e 4k LT (7 2 hCG B & pQE30 £ MM A =42 32 4
B #rrld e HRenT R TR AEIR 1T o @ 13 hCGB fr hCG B
AEAFRPEAT LR MM T AR T SARF =223 12F R
AR o

B 16 % BamH 74r Hind 7*» 2] hCG-pQE30 2. & = F i & % >
AT % 5] 3412 bp H pQE30 £ R 48 {- 435 bp hCGp iz
B0 ¥ ebmuAp e ety 2 F% 4 BamH 7 - Hind Z7*7 3] hCG '$-pQE30
2% % 4o B 17 rom, o FERE ’}#%‘Hﬁi hCG B-pQE30 F %8 fr
hCGp-pQE30 - &5 48 F e & BamH /= Hind /7> & i+ (cutting
site) - w A PALE 2P o S gk R AR 2 B A 5 B AL DNA > p b
SRR R M PR R ol B A7 BRI R A

}\.TFH-}\._Q E”f’)o

A VR LR RS LR BT R £ R D
hCGp-pQE30..A ] 11 * ~Vector NTI 6 st %8 & {7 v8F > B 18 3
hCGH-pQE30 2z DNA Z/ E g R 7|2 v 3% > & B 19 3
hCG S-pQE30 22 DNA =k 22 5gHp i 7| 2. b S & & o 2V P o 470t 58
FF IR 18 A7 390 izt d Clgs T = 4d AGC code
5% AGT code > & ¥/=ffe 7|4 A iP5 3 AGC code 2 24 e il
ﬁfr?a;% Serine(Ser s:7epz) > m AGT code 5 AGU code #7 2 # ervefl ik
7 5 Serine(Ser i RRL) T PR RRBER R BB AR Rkeh

Tt st dicdp 4 7 DNA 5 %% 100 %7 & 55 2 hCGp-
ek 7 e ek 5 B 19 5 hCG'B-pQE30 22 DNA = 5 » ¢t B en Primer
AR A SR MR TR e R /*Jc # P srig Pn 47 o CDNA
7 €3 hLH A Fehis 4[4-6,8] o @ 7 8382 L 489 hLH &% ~fo%
LT aRART N R% L CG i pifi[46-47] 0 { F15 CG .4 LH
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i@ K [69-61]° Flpt o A ¥ s ¥ 3 hLH 5 5| & B #7hCG £ 7] o
W hCG B hCGE A F > AP A 7|5 2 350 iz 5 BLR % >
B2 5 REAL PR, 2 B R AR 35 E_AAG code # %

AGG code > ‘& d "=l Be ¥ PR 2. & % % B AAG 5 Lysine(Lys #gr=ft)
it AGG %7 % Arginine(Arg #=fig)e @ 5 7] 350 R A4 2 chi % 4 H
¥R 2 i e B A%+ JE_GAC code % 5= GCC code » 5 d Mzl ik 4 e
z 2% GAC 5 Asparigine(Asp = ® * fgi=) > = GCC #r i
Alaine(Ala p "=pt) o 8@ B 7 b enR % K p primer k3t > #1103
* R 5 R A LH a9 fpide s 7] 350 0k %47 e B 7| 350
R FRp I LH & CG =t - B L P P [27-29] > 3k i¢ primer
RenpFEiE > A RIS e o FGEVEFR & 5 9945 Yorigp i) R o B2 IR
Pava 2 arif B AT Snd 5 i O R A KR E A
- BRFE R AR LR LS A H B R Ty o T T

#MFER 5 hCGA-pQE30 v 3 % 4k %) hCG B-pQES30 ¢

4-4 % pEANCGH-IrhCC - B ~ M2 4+ B

20 RBRETmF AR D hCG-fr hCGB-=vH ~ 4z 5 & -
AR R AT RE A RA Y T PR AR
%5 ml 2 ik 4e 1 IPTG 4 $25 %+ &2 pEA hCGP-1r hCG
ZHE AW G A HEL2 05 MM fr 1 mM 5 IPTG ik A 2

(\,L\:.

hCGA-pQE30-M15[pREP4] 4 hCG 8-pQE30-M15[pREP4] % it = 7
WA 37TC~200rpm T A B[ EA 4P 6 o8 ) PF R o
d R 202l A PER o A kR D IPTG v FLRERT P A
Lu] e Mot T APER S 6 ¢ 54 hCGB-pQE30-MIS[PREPA] & 4 /|

PR -0 FARERL 56 ) Be 8 1 FFehd Bt URIT - F
B 1mM e IPTG 3 3 6 ] po 2 {5 #5480 * Bacterial lysis buffer
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BB R PARF RS REEL > A L AL LR FFRee
£ (inclusion body) z_ 7Alk g fiF30A > A3 A A fel ~ f HERE
it 7 SDS-PAGE fr@ = % 22 &% 2 > B 22 5 SDS-PAGE 2 % % -
Bl 26 PRI G > SBZ R ¢ F B2 15 cnliedy o 'FTJL,,T*& ] 22 =
PAGE [l iﬂé » A lane 2@ 2 1 mM 1 IPTG 2 6 /) PF2_ {6 ek
FeEfE 2 A o @ Laned D Bl 1 mM s IPTG AJZ 6 /] BF 2 {5 gk
Pt e atgine 2 ¢ mard A hCGH-= H ~ M-y T3
Bt 15kDa 2z =% » T 3 K 4e 12 IPTG 3% # &g v Lane 1 fo3% % 6
| PR AR k2 Thane 3 4 Bt B R F R 2 Fd
Broutoh f R E3 G 0~ % 4% F MI5[pREP4] & £ (Lane 6) fo ¥ &
7 pQE30 & 7 £ % I i} hCG-=t # < A% EMI5[PREP4] (Lane 5) = #
PRR] B A i foBbBE AR OB~ - B5 T S e 4 B R S i
7 SDS-PAGE ¥ ﬁ 3 hCGp-=x 8 ~fu e RG3) - Bl 26(A)z 7 > &
IR NEIE )

SDS-PAGE Ik 2. & % s i JB-26(B)F=msuhl ¢ 35518 32 2 p L
35 hCGA-= & ~ 1Y

B2 FEIp o ALH I 6X His 2 - ¥t lgr ¥ &2

B 23 AT ¥ — &% > BE 7 i * 4k e Bacterial lysis buffer
@ * Lysis Buffer B(7 7 '8M g1k # ) 2V 1P % 3 & lysate pellet ¢ -
Ry APRE R T eBINARHIT G 9 TR RR
e

m hCGp-=t B ~ 4= m » ke 383 g2 ER 1 mM en
IPTG ki iz ] £ %3 37°C~200 rpm =™ 12 & 6 -] FF> 3" SDS-PAGE
TREEINAPREZ Y FA RGO EP hCGL- H AR A
LR TR LRI - 00T S B BRE @2 o] FL6x His 15 -

BRGSO BB SR RICE 250 RS BED B LT AP
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X HhCCB-=H ARz B 5t 7 8= 13kDa 242 =% o

>

Wip BEARPIRENSEE - FHREFD L CFP IALER L F

- BEEHRY IPTGEART 2 ¢4 AR hCCH-x H ~Hgp

—

HER L ¢33 L B AR o x 5L hCGh-fr hCGB-= H ~ 48

L

RN B 8RR 0 Lt hCGA-fr hCG B-= B ~ 4Y ch
M2 RIER B RR DR M RFIBE B oyt T
R D FRE R 238 (denature) 2 hCGp-fr hCGp-= H ~ 48 - %
- B.% hCGp-fr hCG p-= § ~ 4882 X 7 4 MI5[pREP4] % 7 > & 4
REXFIRE > AT ¥ g LR E A flen B0 5 73 ) o pt TR (R
PAet R e E RERE R A F L FOTHRET L EHRSF BT &
BlEE S > MESR LB &R et B g EE {5 £ hCC-ir
hCG - H Al v 7
FABE G2 ety P AR AERSL ’Jiiwiﬁu‘;&% p-=c &

BT P b e R ISR T @ 1 A R A LA SR
S IR R f- AR iRt R FI ARG PS4
SEFAFR IAGERIFATTTRLIRNE ot B2 Fo T2 @
G itd RN L AR R o (e F] L A v E Y PRI 1 H
B H k4 R2 pEA hCGP4r hCG At H <R - B o A g F 4 R
sl T ")I}”ca‘ﬁ dUpt B RE 2 4t A > Samaddar & 4 K F £ ¢ FSH
F1 3 % R FSH B-= H ~# ch mRNA 5= ¢ 2) % “Stem-loop” 5 7]
M RE BT e Etf]’}f"'k%'gg'7 FL o0 Flpt A g G Aot Mk
I E[79] - @ QIAGEN = # QlAexpression Syatem #% &g 2% & p
S FH P EFE S HcDNA B P55 R €75 “Stem-loop” @ +
BIEFER > ERL DA ek e R IRE T £ATR 4 E DNA

B 7 g ﬂl}éﬁi*%é FEREEA A RSP EFAARFL o &

48



¥ B34 £ 4718 :c hCGp-fr hCG B-=c H ~ 48 cDNA & 7| ehsi £ T
Bfsidz g a 500ml MEEED FRARE o

4-5 3 pEZA hCGH-Fr hCCp-x B ~qg2 ¥ it
hCGB-fr hCG B-=x H ~ 4 4 |41 * Ni-NTA = N it » H L3
i {7 SDS-PAGE % % 4[] 26 T[] 3le fept 2N o w2 * & f87 fo i
FedR SN G e B 2y AT u 50mI LB 3 & R 4 ~ i £ o5
#2 % Ampicillin = Kanamycin » $- $g izt %% ¢ > * 1mM
IPTG ** 37 °C ~ 200 rpmF & & 6 <) BF o 2 fs %% * Bacterial lysis
buffer 4273 » £ *A&f ke mre > (A LR IMA kB2 L FiR
foe im ¥t (inclusion body) Zs7Llix £ & FF84 o b i %13 30-20C 7k
37 o @ ;&48(inclusion body) “4¢x 4ml Lysis BufferiB# >t 3 /8 7 4=
P LB 2mIE s 0 b ikt (7 SDS-PAGE &5 %L ] 27 -
28 (B); ¥ “Fem2ml * 4z 5 A F=3.min (37 2 sec ~ ik 1sec) - . B~}
kit 7 SDS-PAGE He sk > Sbfil2728(A) - #it > 2 B kU
50ml LB #: % e » if £ é9d? 7 Ampicillin o Kanamycin > $¢ - 3f
FiE s AR o # ImM IPTG *+ 37 'C.~200,rpm T 32 % 6 /| BF
2_ts #-F) R 4Aml Lysis Buffen B4R > 35 F 8 T 4L | pF o AP
2ml & &4 0 ke SDS-PAGE 5 > LB 29~30(A); ¥ *
2ml * Az e 3 min (7 2 sec~ R 1 sec) o BBt iRk (T
SDS-PAGE %% > L8 29~30(B) - 5 & i fiE Tenf B » NPT
MUF IR T gk o % - B m R E_F 3 * Bacterial lysis buffer i {7
E AL ﬁi%‘ﬁ” P& o % - BL: %)% Lysis Buffer B & & ¥ ¥ $rpb
miz o pliE L iV B glimre 2 5 F)pt i * Lysis Buffer BpF o 523 £
ARG AR B RS AP o 528 @ NIENTA B §ed F

49



F%’/,@-;‘i:‘é,‘;‘};é;fﬂmn» B2k QIAGEN o £ p 1+ ﬁé‘uﬁx%iféffﬁ 50~100
BoBEAL RS FTLARED GOFRT > ARBRFEEET LG

SRR o Fw 8L A Hh 2k Bl S0MI R AR A > APy
WA - FRAT P A Fp P 5] 150ml s & o 2 i
* 1500 1 kg 5 0 3 ok k ff HchF L 0 4ol 31 41T o A S
FOLH E_ ARG BT TRA e JTH BRI ek d £ ,}p—g{ﬁ

z 7 6xHis tag 57hCGp-1r hCG f-=x B ~ 485 i< pH & EAL*
e i RIE A & kg 6XHIS tag k=1 histidine residue = pKa
& 6.0° % pH T " (pH 4.5~5.3) > ¢ % = protonated % %tk <h

,\‘
Aﬁmw

1E %
& 1=

» hCGf-1r hCG B-=c & ~ 48 if &= fu nickel ion 445 > 7
pU g 7 4% NisNTA resin—— i g (dissociate) F ok o £ig — 3 3 & 47
Ni-NTA & il &7 35 R 82 v %‘rﬁvg BoP REE AR o AR
nickel ion #RF| &R % > 0t = IR T IER] 32 ¢ 5 11 BI32 & hCG -
% B Al 3 g Ni-NTA S (e demstiguinis 2 3040 > 7§ 232 %
A P 500MIZ R o NS EERETE B S o PR AX S > H
gk 82 )j‘ g A 5 KPS Aonickel ion poooodie gt ,img;t:rhp?%f;;rfgfag
S

AR A Al WaapH ERFo )I‘uv MEINBHREDP ERY o

50



IR RHELIREY

1 A% 2 P eni 2B % A2 i hCGB f- hCG B =

H Ao Flpt g & 1153+ hCGB v hCG'B ¢+ & £ A F] » wxdl
* B L pFd 4 F R(PCR) 5 7 ¥4 5 g cDNA 5% BB

A FTA o M R R

Marathon-Ready cDNA” i® 5 i% 78 hCGB 4v hCG'B =x H - 44 7 7]

3 commercial “Human Placenta

SR > YR L 23 F S B W PCR F AR Ak 2 o
Hg%gd 1 %3 " AR iR dd (67 1 BT 2

ts e cDNA 5 Bfaf & v o

. # % % hCGB cDNA 7 7] YT&A < 7 udt # 1 2L {5 11+ % 4%
IMI09 2 Aj7e » 8 48 » fE s & A g - i Wa o
hCGB-yT&A |- pQE30 & Frigr. BamH 7 {o Hind ZZ* X+ fs i& {7 *»
2] 5 m hCG'B | & d4& "tuBamH /e Hind 77| i 7 *» 4] » 2 {2
& 7 4% T4 DNA ligase, #- “insert: DNA” fo “Fan{' 48" & &
255~ 5 R U pFfe DNA & B2 82 (57 1M FE:R
hCGB-pQE30 #&7;%  M15[pREP4] - @ hCG 'B-pQE30 i) %
M15[pREP4]

hHBE 4IRS 5 0 SDS-PAGE % ¢ 2% gz 5|d g hCGB =
HAqgehd-o T4 5 a>t5 15kDaz =% » ¥ §]% $L6x His 2 -
Byl Eg T F ¢ SDS-PAGE F 2 %0 Ha > e 3 # 4mN 4
FE# hCG B-= H ~ 8 - iz hCG B & M15[pREP4] k¥ i o &
¥ j$_SDS-PAGE % ¢ %272 A hCG f-= H ~ 4% &>

- I F6X His 175 - Bt cnd > L 8EiE 2 g % fril i

51



By g B-=rH ~Meafcd 3 2 =3 13kDaz =¥ - 2R A

aﬁz;m{w & ch £ Iﬁ@“%ﬁfrﬁﬁ e AT F0 EEET Z AP
feoo TRt o SN ge ) B g R & AT Jj‘n; B ATEE 4 0 &
BH 2w e GaE 2 o

B0 B E A B NIENTA = 30 i 306 NIENTA g
4 = H A4 304 & 7 SDS-PAGE #% 2 o # i % ch SDS-PAGE

palN

SRS SRR
o StrL s B0 @R BB Oy mE s i 1y 2 et sy

Wen 34 @ % HPLC 2 FPLC k{7 itend it > xR T &5

TA > » Fis B AMand e

K Agehd-o JTRILE > 4 ¢ 5 JAEF ek o BEAR ek R E 7
ook g Y - By A Bt R R o lgp i P %k o
P rigden g2t S B G P B G 7 R s 0 T Rk
FOAA m e o £ H S JTS N Y B pas i o { F
LR MR TP dRdbana (B 7 28 refolding cH3-d

T a AR e Y RTINS fE B e -

FE Ko A YA ABE HAR L AL w03 g hCGB
2 hCGB%E2% » # BN R £ kL ld 3 pEA A ag L nin
s ’Jf]lz,%r% B-=x H ~ 482 FjiF o

FladPadB iremizE>- BREEY PG 710 R Ko
PR fE B H A A R E 2 MAERELY - B T
o @ )% @5 ehd BEA hCGB 2 hCGB %R % » AP v 1P %
5487 I A end PR Rl e blde D ARA Ko ¢ LH/CG

F_k

receptor 4% 5 > S H RS & - Mo BERRE P Y

52



3 p5# hCGB 2 hCG’B % £ # 3 ﬁv%:smvé thend FoiE e o 1Y
MArd s AT o 2 W L 4 #4324 pEA hCGB 2 hCG'B #
P92 A hCGB 2 B enf fr oL 54 7 7 12 7% » 7 1 hCGB
%2 hCG'B » M| &5 fEfheha - 8 AR {rit § prAhcha-= H <48
Bhthendy FTHBEMAI BB L ERART L RH LB
t o £ F]hCGB 2 hLHB gt t 3 HAfr » @ 2 32 b ey
BAH fpeniv® o Glig s (vh chie sy 2 4pfe > 7 U A
#aehd A d VREIRAMRRITAL DRI o A L APRTG D
hCG'B ¥ 12 2 = o+ g i B 1 A= B LA 4o R gk ik e bp 3B A
LT R %] W AR L

d SR8 A e d 32 AR 3T oF) P 1R #8 L CG = LH gene £ £
#5h CG& LH gene gk it P e & oGk L a0 & 4 CGB gene =
Wtz primer 41— A ] 0 5 LE LA ER R A
& 3y

. CG~LH - FSH & TSH /4> - B glycoprotein hormone gene
family - %]t 12 glycoprotein e & g £33 7% 2 ;NehB > 4o
7 F prtoeins £7 receptor & = 3 i¥* g ¥_signal transduction > ;% %

4
= o

. CG~LH FSH & TSH 7= ¥ m #* 3 + 7 fo cpE A tidg 24 ek B
TN R e ndmie sy & o blde t @A T EEA A & A e
P > BT N7 3 A AR ARG 3 ;ﬁr ) Tﬂaz F BE A
AiahpE e FETET ¥ BEARBDERY 5 ApF 02 L
ot RAALGER ®% 2 hi e o L

MR RO E T

53



PpE L 4hcnpE 3ov 27 & B receptor ¥ eh 3 iE* & F_ signal

AL AL

transduction * ;X & & o

104ept » APF - BREPFERS AT > AARRETLE

- HEEDG FR R PpER BRo

54



10.

11.

AR FTR

Pierce J, Parsons TF (1981) Glycoprotein hormones:Structure,
function. Annu Rev Biochem 50, 465-495

Gharib SD, Wierman ME, Shupnik MA, Chin WW (1990)
Molecular biology of the pituitary gonadotropins. Endocr Rev 11,
177-199

Jameson JL, Hollenberg AN (1993) Regulation of Chorionic
gonadotropin gene expression: Endocr Rev 14, 203-221

Hsueh AJW, Adashi EY, Jones PBC, Welsh TH (1994) Hormonal
regulation of the differentiation of cultured ovarian granulose cells.
Endocr Rev 5, 76-128

Vanderhyden BC, Armstrong DT (1990) Effects of gonadotropins
and granulose cell secretions on.the.-maturation and fertilization of
rat oogytes in vitro. Mol Reprod Dev 26, 337-346

Davies, AG (1981) Role of FSH in the control of testicular function.
Arch Androl 7, 97-108

Magner JA (1990) Thyroid-stimulating hormone: biosynthesis, cell
biology and bioactivity. Endocr.Rev 11, 354-381

Yves Combaruous (1992) Molecular Basis of the Specificity of
Binding of Glycoprotein Hormones to Their Receptors. Endocr
Rev 13, 670-691

Li CH, Starman B (1964) Molecular weight of sheep pituitary
interstitial cell-stimulating hormone. Nature 202, 291-292

Boothby, M., et al. (1981) A single gonadotropin alpha-subunit
gene in normal tissue and tumor-derived cell lines. J Biol Chem
256(10), 5121-5127

Naylor S.L., Chin W.W., Goodman H.M., Lalley P.A., Sakaguchi

55



12.

13.

14.

15.

16.

17.

18.

19.

A.Y. (1983) Chromosome assignment of genes encoding the alpha
and beta subunits of glycoprotein hormones in man and mouse.
Somatic Cell Genet 9(6), 757-770

Fiddes, J.C. and H.M. (1979) Goodman, Isolation, cloning and
sequence analysis of the cDNA for the alpha-subunit of human
chorionic gonadotropin. Nature 281(5730), 351-356

Ulloa-Aguirre, A. and C. Timossi (1998) Structure-function
relationship of follicle-stimulating hormone and its receptor. Hum
Reprod Update 4(3), 260-283

Fan, Q.R. and Hendrickson W.A: (2005) Structure of human
follicle-stimulating hormone in complex with its receptor. Nature
433(7023), 269-277

Baenziger, J.U. land Green E.D. (1988) Pituitary glycoprotein
hormone oligosaccharides: structure; synthesis and=function of the
asparagine-linked oligosaccharides on lutropin, follitropin and
thyrotropin. Biochim Biophys‘Acta 947(2), 287-306

Mariusz.. W. Szkudlinski; “Mathis""Grossmann, -and Bruce D.
Weintraub_,(1996) " Structure-Function Studies -of Human TSH.
Trends Endocrinol-Mevab 7(8), 277-286

Keene, J.L., Nishimori, K., Galway, A.B., Matzuk, M.M., Hsueh
A.J.W., and Boime, I. (1994) Recombinant deglycosylated human
FSH is an antagonist of human FSH action in cultured rat
granulosa cells. Endocr J 2, 175-179

Flack M.R., Froehlich J., Bennet A.P., Anasti J., and Nisula B.C.
(1994) Site-directed mutagenesis defines the individual roles of the
glycosylation sites on follicle-stimulating hormone. J Biol Chem
269(19), 14015-14020

Bishop L.A., Robertson D.M., Cahir N., and Schofield P.R. (1994)

Specific roles for the asparagine-linked carbohydrate residues of

56



20.

21,

22,

23.

24,

25,

26.

217,

recombinant human follicle stimulating hormone in receptor
binding and signal transduction. Mol Endocrinol 8(6), 722-731
Matzuk, M. M. and Boime, |. (1988b) The role of the
asparagine-linked oligosaccharides of the alpha subunit in the
secretion and assembly of human chorionic gonadotrophin. J Cell
Biol 106, 1049-1059

Matzuk, M.M., Keene J.L., and Boime I. (1989) Site specificity of
the chorionic gonadotropin N-linked oligosaccharides in signal
transduction. J Biol Chem 264(5), 2409-2414

Valove F.M., Finch,C:, Anasti J.N.;7Froehlich J., and Flack M.R.
(1994) Receptor binding and signal transduction are dissociable
functions requiring different'sites on‘follicle-stimulating hormone.
Endocrinology 135(6), 2657-2661.

Dias JA., Lindau-Shepard B., Hauer C., and Auger 1. (1998)
Human follicle-stimulating hormone structure-activity
relationships. Biol Reprod’58(6), 1331-1336

Ren, P., Sairam M.R., and Yarney T.A. (1995) Bacterial expression
of human. chorioni¢c "gonadotropin alpha, subunit: studies on
refolding, dimer assembly and interaction with two different beta
subunits. Mol Cell'Endocrinol 113(1), 39-51

Morgan, F. J., Birken, S., and Canfield, R. E. (1975) The amino
acid sequence of human chorionic gonadotropin. The alpha subunit
and beta subunit. J Biol Chem 250, 5247-5258

Paul Policastro, Catherine E. Ovitt, Makoto Hoshina, Hideoki
Fukuoka, Mark R. Boothby, and Irving Boine (1983) The  Subunit
of Human Chorionic Gonadotropin Is Encoded by Multiple Genes.
J Biol Chem 258(19), 11492-11499

Talmadge, K., Boorstein, W. R., and Fiddes, J.C. (1983). DNA 2,
281-289

57



28.

29.

30.

31.

32.

33.

34,

35.

36.

Boorstein, W. R., Vamvakopoulos, N. C., and Fiddes, J. C. (1982).
Nature 300, 419-422

J. L. Jameson and C. M. Lindell (1988) Isolation and
characterization of the human chorionic gonadotropin beta subunit
(CG beta) gene cluster: regulation of transcriptionally active CG
beta gene by cyclic AMP. Mol Cell Biol 8, 5100-5107

Masaki Bo and Irving Boime (1992) Identification of the
Transcriptionally Active Genes of the Chorionic Gonadotropin beta
Gene Cluster in Vivo. J Biol Chem 267(5), 3179-3184

Tetsuo Otani, Fumiko'Otani, Malgorzata Krych, David D. Chaplin,
and Irving Boime (1988) Identification of @ Promoter Region in the
CGP Gene Cluster. J Biol Chem 263(15), 7322-7329

Karen Talmadge, William R Boerstein, Nikos C."WVamvakopoulos,
Mary-Jane Gething and John C. Fiddes (1984) Only three of the
sevenzhuman' chorionic gonadotrepin beta-subunit.genes can be
expressed in the placenta.sNucleic Acids Research 12, 8415-8436
Lapthorn A. J., "Harris"D:C.; " Littlejohn A.; Lustbader J. W.,,
Canfield 'R. E:, Machin K. J., Morgan F. J.; Isaacs N. W. (1994)
Crystal structure of human chorionic_gonadotropin. Nature 369,
455-461

Wu H., Lustbader J. W.,, Liu Y., Canfield R. E., Hendrickson W. A.
(1994) Structure of human chorionic gonadotropin at 2.6A
resolution from MAD analysis of the selenomethionyl protein.
Structure 2, 545-558

Shuang-Bao Hu, Leslie Johnaon, Patrick C. Roche, and Henry T.
Keutmann (1997) A Functional Determinant in Human Luteinizing
Hormone and Chorionic Gonadotropin: Differential Effect of
Mutations about B-GLN-54. Endocr 138(4), 1627-1633

Ringler G. E., Strauss J. F. (1990) In vitro systems for the study of

58



37.
38.

39.

40.

41.

42.

43.

44,

45.

human placental endocrine function. Endocr Rev 11, 105-123
(1976) Nature 260, 480-481

J. Larry Jameson and Anthony N. Hollenberg (1993) Regulation of
Chorionic Gonadotropin Gene Expression. Endocr Rev 14(2),
203-221

Pittaway D. E., Reish R. L., Wentz A. C. (1995) Doubling Times of
Human Chorionic Gonadotropin Increase in Early Viable
Intrauterine Pregnancies. Am J Obstet Gynecol 152, 299-302
Tulchinsky D, Hobel C. J. (1993) Plasma Human Chorionic
Gonadotropin, Estrone, 'Estradiol; -Estriol, Progesterone, 17
alpha-hydroxyprogesterone in Human- Pregnancy. Am J Obstet
Gynecol 117; 884-893

Csapo A. |,y Pulkkinen M: Q.- Wiest"W. G (1973) Effects of
Lutecteamy, Progesterone Replacement Therapy intEarly Pregnant
Patients. Am J Obstet Gynecol 115; 1061-1067

Aspillaga M. O., Whittaker.P. G, Taylor A., Lind -I. (1983) Some
New Aspects of the-Endocrinological 'Response to-Pregnancy. Br J
Obstet Gynecol 90, 596-603

Braunstein G..D., Rasor J., Adler D., Danza H., Wade M. F. (1976)
Serum Human “Chorionic Gonadotrophin Levels Throughout
Normal Pregnancy. Am J Obstet Gynecol 126, 678-681

Paul F. Policastro, Susan Daniels-McQueen, Georges Carle, and
Irving Boime (1986) A Map of the hCGB-LHp Gene Cluster. J Biol
Chem 261(13), 5907-5916

Madge Y. Graham, Tetsuo Otani, Irving Boime, Maynard V. Olson,
Georges F. Carle and David D. Chaplin (1987) Cosmid Mapping of
the Human Chorionic Gonadotropin beta Subunit Genes by
Field-Inversion Gel Electrophoresis. Nucleic Acids Research
15(11), 4437-4448

59



46.

47.

48.

49.

50.

ol.

52,

53.

Nobuhiko Suganuma, Kenji Furui, Fumitaka Kikkawa, Yutaka
Tomoda, and Madoka Furuhashi (1996) Effects of the Mutations
(Trp®—~>Arg and Ile*>~Thr) in Human Luteinizing Hormone (LH)

beta-Subunit on LH Bioactivity in Vitro and in Vivo Endocr 137(3),
831-838

Christel Nilsson, Min Jiang, Kim Pettersson, Antti litia, Minna
Makela, Henrik Simonsen, Simon Easteal, Rene J. Herrera and Ilpo
Huhtaniemit (1998) Determination of a common genetic variant of
luteinizing hormone using DNA hybridization and immunoassays.
Clinical Endocr 49,1369-376

Pettersson K.“and Soderholm J. R. (1991) Individual differences in
LH immunoreactivity revealed by monoclonal antibodies. Clinical
Chem 37, 333-340

Furui K., 'Suganuma N., TsukabharaS-l., Asada Y., Kikkawa F.,
Tanaka'M., Ozawa T. and Tomoda Y. (1994) Identification of two
point imutations in the-‘gene coding . luteinizing *hormone (LH)
B-subunit, associated with immunologically anomalous LH variants.
J Clinical Endoecrinology and Metabolism 78; 107-113
Martin-Du-Pan, R:xC., Horak M. and-Bischof P. (1994) Clinical
significance of invisible or partially visible luteinizing hormone.
Human Reproduction 9, 1987-1990

Vander, A.J., J.H. Sherman, and D.S. Luciano, (1994) Human
Physiology/the mechanisms of body function. 6 ed 669.

Carr, B.R., Williams Textbook of endocrinology. Disorders of the
ovary and female reproductive tract. J.D. Wilson and D.W. Foster.
1992, 733-798.

Griffin, J.E. and J.D. Wilson, Williams Textbook of Endocrinology.
Disorders of the testes and the male reproductive tract. J.D. Wilson
and D.W. Foster. 1992, 799-852.

60



54,

55,
56.

S7.

58.

59.

60.

61.

62.

Thorner, M.O., Vance, M.L., Horvath, E., and Kovacs, K.,
Williams Textbook of Endocrinology. The anterior pituitary. J.D.
Wilson and D.W. Foster. 1992, 221-310.

Colorado state university. http://www.vivo.colostate.edu/

W.H., D., Textbooks of endocrinology. The anterior pituitary gland.
W. J.D. and F. D.W. 1985. 586-613.

Guyton, A.C. and J.E. Hall, Human physiology and mechanisms of
disease. Female physiology before pregnancy; and the female
hormones. 1997. 963-976.

Herve Lejeune, Pascale 'Sanchez,” Franck Chuzel, Dominique
Langlois, Jose Maria Saez (1998) Time-course effects of human
recombinant-luteinizing hormone on porcine L.eydig cell specific
differentiated functions. Molecular and Cellular Endocrinology
144, 59-69

M. DLt and J. J. Ford (1998) A comprehensive evolutionary
analysis based on nucleotide’and amino acid sequences of the a-
and B-subunits of glycoprotein hormone gene family. J Endocr 156,
529-542

Prat F., Sumpter J. P. and Tyler C..'R. (1996) Validation of
radioimmunoassay for two salmon gonadotropins (GTH I and GTH
I1) and their plasma concentrations throughout the reproductive
cycle in male and female rainbow trout (Oncorhynchus mykiss).
Biology of Reproduction 54, 1375-1382

Swanson P. (1991) Salmon gonadotropins: reconciling old and new
ideas. In Proceedings of the Fourth International Symposium on
the Reproductive Physiology of Fish, pp 2-7, Eds A. P. Scott,
Sumpter J. P, Kime D. E. and Rolfe M. S. Sheffield, UK:
FishSymp

Glenn A. Maston and Maryellen Ruvolo (2002) Chorionic

61



63.

64.

65.

66.

67.

68.

69.

gonadotropin has a recent origin within primates and an
evolutionary history of selection. Mol Biol Evol 19(3), 320-335
Talmadge K., N. C. Vamvakopoulos and J. C. Fiddes (1984)
Evolution of the genes for the B subunits of human chorionic
gonadotropin and luteinizing hormone. Nature 307, 37-40

Yan-Bo Xie, Haiyun Wang, and Deborah L. Segaloff (1990)
Extracellular Domain of Lutropin/Choriogonadoropin Receptor
Expressed in Transfected Cells Binds Choriogonadotropin with
High Affinity. J Biol Chem 265(35), 21411-21414

K. M. J. Menon, Utpal M. Munshi, Christine L. Clouser, and Anil
K. Nair (2004) Regulation of Luteinizing Hormone/Human
ChorionicGonadotropin Receptor: Expression: A Perspective. Bio
Repr 70,:861-866

Schoroeder H. R., Halter C. M. (1983) Specificity of human
beta-choriogonadotropin assays.- for hormone -and for an
immunoreactive fragment..-present in urine. during normal
pregnancy. Clin Chem .29, 667

Ray K. Iles, Mohammed K. Javid, Lionel K.,Gunn, and Tim Chard
(1999) Cross-Reaction with Luteinizing “Hormone p-Core is
Responsible for the Age-dependent Increase of Immunoreactive
B-Core Fragment of Human Chorionic Gonadotropin in Women
with Nonmalignant Conditions. Clin Chem 45(4), 532-538

Wei Wu, Ameae M. Walker (2006) Human Chorionic
Gonadotropin B (HCGB) Down-Regulates E-cadherin and
Promotes Human Prostate Carcinoma Cell Migration and Invasion.
Cancer 106, 68-78

S. Birken, Y. Chen, M. A. Gawinowicz, G M. Agosto, R. E.
Canfield, and A. S. Hartree (1993) Structure and Significance of

Human Luteinizing Hormone-B Core Fragment Purified from

62



70.

71,

72,

73.

74,

75,

76.

Human Pituitary Extracts. Endocr 133(3), 985-989

Tieva A., Stattin P., Wikstrom P., Bergh A., Damber J. E. (2001)
Gonadotropin-releasing hormone receptor expression in the human
prostate. Prostate 47, 276-284

Fekete M., Zalatnai A., Comaru-Schally A-M., Schally A. V. (1989)
Membrane receptors for peptides in experimental and human
pancreatic cancers. Pancreas 4, 521-528

Grundker C., Volker P., Griesinger F., Ramaswamy A., Nagy A.,
Schally A. V., Emons G. (2002) Amtitumor effects of the cytotoxic
LHRH analog AN-152 on human endemetrial and ovarian cancers
xenograged into nude mice. Am J Obstet Gynecol 187, 528-537
Carola Leuschner and William*Hansel (2005) Targeting Breast and
Prostate"Cancers Through Their"Hormone.Receptors. Bio Repr 73,
860-865

Carola-Leuschner, Frederick M. Enright, Barbara Gawronska, and
William: Hansel (2003) Membrane disruptings. lytic peptide
conjugates destray ‘hormone dependent” and: independent breast
cancer cells in vitro.and in vivo. Breast-Canger Research and
Treatment 78,17-27

Gabriel Bodek, Nafis Ahmed Rahman, Monika Zaleska, Rabah
Soliymani, Hikka Lankinen, William Hansel, Ilpo Huhtaniemi, and
Adam J. Ziecik (2003) A novel approach of targeted ablation of
mammary carcinoma cells through luteinizing hormone receptors
using Hecate-CG3 conjugate. Breast Cancer Research and
Treatment 79, 1-10

C. Aguirre, F. C. L. Jayes, and J. D. Veldhuis (2000) Luteinizing
Hormone (LH) Drive Diverse Intracellular Calcium Second
Messenger Signals in Isolated Porcine Intracellular Ca*
Oscillatory Cells by Higher Concentrations of LH. Endocr 141(6),

63



77,

78.

79.

80.

2220-2228

Loren K. Mell, Jeffrey J. Meyer, Maria Tretiakova, Andrey
Khramtsov, Can Gong, S. Diane Yamada, Anthony G. Montag, and
Arno J. Mundt (2004) Prognostic Significance of E-Cadherin
Protein Expression in Pathological Stage I-111 Endometrial Cancer.
Clinical Cancer Research 10, 5546-5553

Pei Ching Lan, Chi Feng Tseng, Meng Chia Lin, C. Allen Chang
(2006) Expression and purification of human placenta lactogen in
Escherichia coli. Protein Expression and Purification 46, 285-293
The QIlAexpressionist; A handbook for high-level expression and
purification of 6xHis-tagged proteins.

Samaddar~M., Babu P.SjCatterallJ.F., and-Dighe R.R. (1999)
Identification of an attenuating . region’ in the bovine
follicle=stimulating hormone beta subunit mRNA that decreases its
expression in'E. coli. Gene 228(1-2), 253-260

64



(A) (B)

bp

3000
2000
1500

1000

500
400
300

Bl 14.hCG B - hCG'B 2. B L Frl &4 F Ji & 2 £ 40 T
%% .87 B A:hCG’f 2 PCR 2% - B B:hCG f 2 PCR

[T
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< YT&A £ 78 §“ 18
2728 bp

“—  hCGB, 435bp

Bl 15. 542 hCGB-yT&A *» & F g2 R A g% o
Lane 1 and 2: hCGB-yT&A 12 BamH_/ {= Hind Z7*7 &] % % -
Lane 3and 4 : hCGB-yT&A & & o

hCGB-pQE30

E30 44
PRESO 12 < 3847bp

3412bp — >

hCGB, 435bp__,

Bl 16. U pr g A2 £ 5 1 MIS[pREP4] 2 F %%
hCGB-pQE30 & *» 2] & 2. T4 %
Lane 1 and 2:hCGB-pQE30 ™ BamH 7 fr Hind Z7*> 2] % % -
Lane 3and 4 : hCGB-pQE30 & *» 2] & % -
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PQE30 §4¢

hCG 'B-pQE30
<
3412bp T »

3775 bp

hCG'B, 363bp >

Bl 17. 124 as 8
B-pQE30 #
Lane 1 : hCG 'B-pQE30  BamH 7§+ Hind //*> &] %% % -

R AR R L 1 M15[pREP4] 2 %48 hCG’

PEF L LA o

Lane 2 : hCG'B-pQE30 & *» &% % -

67



1 50

hCGB Standard (1) TCCAAGGAGCCGCTTCGGCCACGETGCCGCCCCATCAATGCCACCCTGGC
hCGB (1) TCCAAGGAGCCGCTTCGGCCACGGTGCCGCCCCATCAATGCCACCCTGGC

Consensus (1) TCCAAGGAGCCGCTTCGGCCACGGTGCCGCCCCATCAATGCCACCCTGGC
51 100

hCGB Standard (51) TGTGGAGAAGGAGGGCTGCCCCGTGTGCATCACCGTCAACACCACCATCT
hCGB  (51) TGTGGAGAAGGAGGGCTGCCCCGTGTGCATCACCGTCAACACCACCATCT

Consensus (51) TGTGGAGAAGGAGGGCTGCCCCGTGTGCATCACCGTCAACACCACCATCT
101 150

hCGE Standard (101) GTGCCGGCTACTGCCCCACCATGACCCGCGTGCTGCAGGGGETCCTACCG
hCGE  (101) GTGCCGGCTACTGCCCCACCATGACCCGCGTGCTGCAGGGGETCCTACCG

Consensus (101) GTGCCGGCTACTGCCCCACCATGACCCGCGTGCTGCAGGGGGTCCTGCCG
151 200

hCGB Standard (151)
hCGB (151
Consensus (! TGCGCTTCGAGTCCAT
250
hCGB Standard
hCGB

TGGTCTCCTACGCCG
300

Consensus

hCGB Standard:
hCGB
Consensus (2
350
hCGB Standard (301)
hCGB (301)
Consensus (301) GGGGGTCCCAAGGACCACCCCTTGACCTGTGATGACCCCCGCTTCCAGGA

351 400

hCGB Standard (351) CTCCTCTTCCTCAAAGGCCCCTCCCCCCAGCCTTCCAAGCCCATCCCGAC
hCGB  (351) CTCCTCTTCCTCAARGGCCCCTCCCCCCAGCCTTCCARGTCCATCCCGAC

Consensus (351) CTCCTCTTCCTCAAAGGCCCCTCCCCCCAGCCTTCCAAG CCATCCCGAC
401 435

hCGB Standard (401) [HOCOGEGECCCTOGEACACCCCCATCOTCCCACRA
hCGE  (401) TCCCGGGGCCCTCGGACACCCCGATCCTCCCACAA

Consensus (401) TCCCGGGGCCCTCGGACACCCCGATCCTCCCACAA
] 18. hCGB-pQE30 2. DNA #_A& 2 35 /i 72 1- $1 & % o
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1 50
hCGB (1) TCCAAGGAGCCGCTTCGGCCACGGTGCCGCCCCATCARTGCCACCCTGGC
% ECEE (1) TCCAGGGAGCCGCTTCGGCCACGGTGCCGCCCCATCAATGECACCCTGEC

Consensus (1) TCCA GGAGCCGCTTCGGCCACGGTGCCGCCCCATCAATGCCACCCTGGC

51 100
hCGB  (51) TGTGGAGAAGGAGGGCTGCCCCGTGTGCATCACCGTCAACACCACCATCT
3%3008  (51) TOTGGAGAAGGAGGGCTGCCCCGTGIGCATCACCGICAACACCACCATCT

Consensus (51) TGTGGAGAAGGAGGGCTGCCCCGTGTGCATCACCGTCAACACCACCATCT

101 150

hCGB (101) GTGCCGECTACTGCCCCACCATGACCCGCGTGCTGCAGGGGETCCTGCE
F % >CGB (101)

Consensus (101) GTGCCGGCTACTGCCCCACCATGACCCGCGTGCTGCAGGGGGTCCTGCCG

L

151 g L i 200

hCGB (151)

* % »2CGB (151)
Consensus (151) o ‘ C ; \ CTTCGAGTCCAT
250

hCGB (20

* % >CGB  (

Consensus (26 CCTACGCCG
hCGB (251

? % »CGB (25
Consensus (251) TG 'C CAGCACCACTGACTGC
30 350

hCGB  (301) A

% % »CGB (301) ACC

Consensus (301) GGGGGTCCCAAGGACCACCCCTTGACCTGTGATGACCCCCGCTTCCAGG
351 400

hCGB (351) ETCCTCTTCCTCAAAGGCCCCTCCCCCCAGCCTTCCAAGCCCATCCCGAC

Rl —

Consensus (351) CTCCTCTTCCTCA
401 435
hCGB (401) TCCCGGGGCCCTCGGACACCCCGATCCTCCCACAA
2 D2CGB  (364) —————m e

Consensus (401)
B 19. hCG 'B-pQE30 2. DNA % A =354 B 72 1L ¥ & % o
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0.5mM IPTG 1mM IPTG

No 1 2 3 4 ) 6 7 8 M

4hrs 6hrs 8hrs 4hrs  6hrs 8hrs

———— o -

" P - | I
I o . . o
) 20. NEHCGB»& ﬁt];;-wm ,};)i!;? )
B j!" :i“. -"':. .I! E
- . -PA L d % . =a
#il ¥
" -._I -'!...

Lane 1 : hCGB- pQE30§|lfM.1-5'[pR_EP4]] non- |nducI|.|agL37'-C:' 6hrs, total lysate.
Lane 2 : hCGB-pQE30 [Ml"i[pﬁ!?ﬂ'-’ﬂ QISH::I\TEIF&G,!':%? °C 4hrs, total lysate.
Lane 3 : hCGB-pQE30 [M15[pREP4]], 0.5mM IPTG, 37 °C 6hrs, total lysate.
Lane 4 : hCGB-pQE30 [M15[pREP4]], 0.5mM IPTG, 37 °C 8hrs, total lysate.
Lane 5 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 4hrs, total lysate.
Lane 6 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, total lysate.
Lane 7 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 8hrs, total lysate.
Lane 8 : pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.

Lane 9 : M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.

Lane M : protein marker.
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Lane 1

Lane 3 :
Lane 4 :
Lane 5 :
Lane 6 :
Lane 7 :
Lane 8 :

Lane 9 :

0.5 mM IPTG 1mMIPTG

M No 1 2 3 4 5 6 7

4dhrs  6hrs 8hrs  4hrs 6hrs 8hrs

: hCG 'B- pQE35'. Lﬂﬂﬁh‘ﬂi%l} non- md,wrﬂﬁ -B'E-C 6hrs, total lysate.

Lane 2 :

hCG 'B-pQE30 [MlS["H{H‘ ﬂBEhIVII G, 37 °C 4hrs, total lysate.
hCG 'B-pQE30 [M15[pREP4]], 0.5mM IPTG, 37 °C 6hrs, total lysate.
hCG 'B-pQE30 [M15[pREP4]], 0.5mM IPTG, 37 °C 8hrs, total lysate.
hCG 'B-pQE30 [M15[pREP4]], ImM IPTG, 37 °C 4hrs, total lysate.
hCG 'B-pQE30 [M15[pREP4]] , ImM IPTG, 37 °C 6hrs, total lysate.
hCG 'B-pQE30 [M15[pREP4]], ImM IPTG, 37 °C 8hrs, total lysate.
pPQE30 [M15[pREP4]] , ImM IPTG, 37 °C 6hrs, total lysate.
M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, total lysate.

Lane M : protein marker.

71



15 kDa

I1mMIPTG

1 2 3

Lane 1 :
Lane 2 :
Lane 3 :

(soluble form).

total lysate.

Lane 4 : hCGB-pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, lysate pellet

(inclusion body).

Lane 5 : pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.

Lane 6 : M15[pREP4]], ImM IPTG, 37 ‘C 6hrs, total lysate.

Lane M : protein marker.
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I1mMIPTG

M 1 2 3 4 5 6

Lane 1 : hCGB-pQE30 [M15] C 6hrs, total lysate.

Lane 2 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, total lysate.

Lane 3 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, lysate supernatant
(soluble form), & * lysis buffer B ;3 fi#.

Lane 4 : hCGB-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, lysate pellet
(inclusion body), # * lysis buffer B 423 .

Lane 5 : pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, total lysate.

Lane 6 : M15[pREP4]], ImM IPTG, 37 ‘C 6hrs, total lysate.

Lane M : protein marker.
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1mMIPTG

13 kDa

Lane 1 :
Lane 2 : B-pQk : 27C 6Hrs, total lysate.
Lane 3 : hCG 'B-pQE30 [M15] miv : 6hrs, lysate supernatant

(soluble form).
Lane 4 : hCG'B-pQE30 [M15[pREP4]], 1ImM IPTG, 37 C 6hrs, lysate pellet

(inclusion body).
Lane 5 : pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.

Lane 6 : M15[pREP4]], 1ImM IPTG, 37 ‘C 6hrs, total lysate.

Lane M : protein marker.
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I1mMIPTG

Lane 1 -

Lane 2 M1 F P C 6hrs, total lysate.

Lane 3 : hCG 'B-pQE30 [M15][pF EP4 L AMMIIPTC 37°C 6hrs, lysate supernatant
(soluble form), & * lysis buffer B ;3 fi#.

Lane 4 : hCG'B-pQE30 [M15[pREP4]] , ImM IPTG, 37 “C 6hrs, lysate pellet
(inclusion body), # * lysis buffer B 44 /%4 .

Lane 5 : pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, total lysate.

Lane 6 : M15[pREP4]], 1ImM IPTG, 37 ‘C 6hrs, total lysate.

Lane M : protein marker.
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17 kDa
11 kDa

@ 26. 12 “Anti-His monoclonal antibody” * 5 — &4k chd = & 8t
-hCGB-% H ~ 2 4% -

B A:

Lane 1 : ) [M15[pREP4]] Tn Jucing, 87 °C “6hrs, total lysate.
Lane 2 : -pQE30 [M15[p 411, ImM IPTG 6 tal lysate.

Lane 3 : e supernatant
Lane 4 ysate pellet

Lane 5 :

Lane 6 : M15[pREP4]],

B B:

Lane 1 : hCG 'B-pQE30 [M15[pREP4]] , non-inducing, 37 ‘C 6hrs, total lysate.
Lane 2 : hCG’'B-pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.
Lane 3 : hCG 'B-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, lysate supernatant

(soluble form).
Lane 4 : hCG'B-pQE30 [M15[pREP4]], 1ImM IPTG, 37 °C 6hrs, lysate pellet

(inclusion body).
Lane 5 : pQE30 [M15[pREP4]], ImM IPTG, 37 °C 6hrs, total lysate.

Lane 6 : M15[pREP4]], 1mM IPTG, 37 °C 6hrs, total lysate.
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Bl 27.NG-hCG p = # ~ 4 it = ;= A 2 SDS-PAGE % ¢ % %

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.
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B 28. NG-hCG’p = § ~ 484 it = ;2 A 2. SDS-PAGE % ¢ %

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.

78



B 29. NG-hCG [ x H ~ g it = ;2 B2 SDS-PAGE %4 ¢ 2%

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.
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B 30. NG-hCG’ =t H ~ g8 & it = ;* B 2. SDS-PAGE 4 ¢ &%

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.
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B 31. NG-hCG p-ir Nma it =& A2 SDS-PAGE
A4 %% B A:NGNhCGB-= ¥ ~ 42 %% ; F B:NG-hCG’
B-% B A2 2%

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.
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B 32. NG-hCG’ -t H ~ 48+~ £ 1 7 & 4

Lane 1 : Flow through
Lane 2 : Wash buffer C
Lane 3~Lane 9 : Elution buffer E

Lane M : protein marker.
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yT&A S5 #48 E %

LacZ

Kpnli434)
Smali436)

EcoRI(441)
[Hind I1I (448)]

s
Ll I'. A

[Bgl IT (452]]
Bam HI (458)
Xbal(46a)

SalT(472)
Pst1(482)
HindIII (400)

AP

rm FF

ek A YT&A £ 78 4 2 Rl
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pQE-30, pQE-31,
PQE-32

'tt4% B. pQE30 % iﬁa?‘ 8 2_ B3
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