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H 8. The chronology of the discovery of PSA

Year Person Discovery

1960 Rubin H Flocks Species—specific prostate antigens
1964 Mitsuwo Hara Unique antigen in the semen

1970 Richard J Ablin Prostate specific antigen

1971 Mitsuwo Hara 7-seminoprotein

1973 Tien Shun Li, Carl G Beling  Purification of E1 antigen

1978 George Sensabaugh p30

1979 Ming C Wang Prostate antigen from prostate tissue
1980 Lawrence C Papsidero Prostate specific antigen from blood

£%|: Rao S(2008)
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2 AR RG] 20169 AAKTHEAAIEAT 20169 AARKTHHE QH(ES]
Al 15-2505)F st =AY FEHEFES 3.1. 7-SM(Semino Protein)
AHEEY 9 FE RS BY FEHA ARSERS SRR

20149 19~20199 697H4] & 6749 A g7 it HAle 25 Edo]
AL, YEOT FEAANES HUA 5Y AFAA 2015400 57E Q=5
20180 oA 1A oot AHAL AS gt FYRAA AARE y-SMY]
el vl e BRI 4 QIdrh E3h MAPAYe FHEF A @ X73AT) B}l
S F2 ggolll Qe AFSEHUolY S E U= A ARSSHA] Y= o= Y

)

H 9. 7-SM E{ZAt 9J21A

SERN gy R
1 20150415 00gS2An 05
2 20150506 00gSAn 36
3 20150507 00gS2n 0.2
4 20150706 00g32n 04
5 20151112 00gS2An 0.1 ojet
6 20180910 002} 0.2

EX: N2 SE(ZHEL/IATH-706)0 et QEHRl SHAQEMH shiXl=

-

L}. PSA ZA} A2 8

Ao ZHIHoE7/ftA| Al (http://opendata. hira.or.kr/)ol|A PSA AAKGZFE:C4280)
9l 98 AYA Eo|FdU(free PSA, $7HEE CX321)9] AREEHAZFS Folst ATl PSA
= A7t 9F 79~999F WH(2014~20179)0] ©o]85tA, free PSAx= AZF 39,821 ~



T
13

Il &7

0.

54,6737°0] AAE dhe 2o& YEET. AR AAF AR @32 off EoF Aot

B 10. PSA ZAL Ao

HAA7HEE) 20144 2015 2016 2017
A 790,863 810,985 896,368 990,657
PSA ZiA
2|2y 718,176 737,968 816,821 905,674
(C4280)
U 94,992 94,678 106,430 114,312
A 39,821 40,991 52,103 54,673
Free PSA ZA
ree f Sl 29,835 31,263 40,350 43,274
(CX321)
U 11,248 10,980 13,712 13,228

EX{. HH2|28IH|0|E7 LA A http://opendata.hira.or.kr)
* 201832 OF| TA| A2 KS0| =0 2017E7K| Z3|gt

2.3. 7-SM(semino protein)i} PSAS| SUZAL =il
7L, E219| Jlet ZA
1) 2 CHE HE DB A}

A chld A\ go[gjHjo]A91 UniProtKB(https://www.uniprot.org/)°IA] PSAS] tf

AH(alternative name) & gamma-seminoprotein®] HA|= 0] ATt

Names & Taxonomy:

Protein names® Recommended name:

Prostate-specific antigen (EC:3.4.21.77)

= Short name:PSA
Alternative name(s):
= Gamma-seminoprotein
= Short name:Seminin

= Kallikrein-3

= P-30 antigen

= Semenogelase

O 1. UniProtkKB2| PSAQ| Taxonomy
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HEMANML| 7-SM(seminoprotein)

T3t worldwide protein data bank(WWPDB)o|A “gamma seminoprotein

”

o
=

AN A3}, % PSA T Y8oldal, AA|H(entity name)oll PSA} y-SM Zo]

HEAH Yee BT 4 AT

14

“iew File -l

riload F

2ZCH

Crystal structure of human prostate specific antigen complexed
with an activating antibody

Michel. S.. Muller. B.H.. Bossus. M.. Ducancel. F.. Jolivet-Reynaud,. ., Stura.
E

(2008) J Mol Biol 376 1021-1033

Released: 1/29/2002 Macromoleculs.

Method: X-ray Diffraction FProstate-specific antigen (protein)
Resolution: 2. 53 A monocional antibody 8G8FS5 Fab (protein)
Residue Count: 651 monocional antibody 8G8F5 Fab (protein)

Unique Ligands: CL,Z NDG, POa
Search term match s=core: 298 09
Matched fields in 2ZXCH.cif

= _entity_name_com.name: PSA, Kallikrein- 3, Semenogelase, Samma - seminoprotein .
Seminin, P-20 antigen

>2ZzCK View Fie |

Crystal structure of a ternary complex between PSA, a substrat-
acyl intermediate and an activating antibody

Michel. S. Muller. B.H.. Bossus. M. Ducancel. F. Jolivel-Reynaud. C.. Stura.
E.A.

(2008) J Mol Biol 376 1021-1033

Released: 1/29/2008 Macromolecu

Method: X-ray Diffraction FProstate-specific antigen (protein)
Resolution: 2. 1 A monocional antibody 8G2F5 Fab (protein)
Residue Count: G922 monocional antibody 8SGS8FS5 Fab (protein)

Unique Ligands: MAMN. NAG
Search terrm match score: 295 09
Matched fields=s in 2ZCK.cif

= _entity_name_com.name: FSA, Kallikrein- 3, Semencogelase,. Gamma - seminoprotein |
Seminin, P-30 antigen

e File -~

2ZCL

Crystal structure of human prostate specific antigen complexed
with an activating antibody

Michel, S. Muller, B.H. Bossus. M. Ducancel, F. Jolivet-Reynaud, C. Stura,
| =

(20058) J Mol Biol 376 1021-1033

Released: 1/29/2008 Macromolecule

Method: X-ray Diffraction Prostate-specific antigen (protein)
Resolution: 2. 25 A monocional antibody 8G8F5 Fab (protein)
Residue Count: G885 monocilonal antibody 8Ga8FS5 Fab (protein)

Unigue Ligands. MNAC
Search term match score: 295 09
Matched fTields in 2ZCL .cif:

= _entty_name_com.name: PSA, Kallkrein- 3, Semencgelase, Samma - seminoprotain
Seminin, P-30 antigen

Wiew File e

Iaaum

Crystal structure of human prostate specific antigen (FPSA) In
Fab sandwich with a high affinity and a PCa selective antibody

Stura, E.A. Muller, B . H. Bossus, M. Michel, S. Jolivet-Reynaud, C.,
Ducancel, F.
{(2011) J Mol Biol 414 S20-544

Released: 11/2/2011 Macromolecule:

Method: >X-ray Diffraction Prostate-specific antigen (protein)
Resolution: 3.2 A Unique Ligands A2G, FUC, GAL, MARMN,
Re=sidue Count: 2224 MNAG, SIA

Search term match score. 298 09

Matched fields in SQUM.cif:

= _enlity_name__com.name. PSA, Gamma - seminoprotein . Seminin, Kallikrein-3, P-30
antigen, Semencogelase

12 2. worldwide protein data bankOfiA] 7—SM ZZKhttp: /A resb.org/)
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2) QIE{Y uH A (wikipedia) Z4AHZin}

olefyl WizpARAQl wikipedia©lAl ‘gamma seminoprotein”S AMSFH “gamma

seminoprotein™] gt HojAl= fli, w0l & g 23T 4 ok SARL o] |

N

8ol offf HoJAoA o] BFAL U=AE DRAstte Mt 7 Prostate-
specific antigen H0]A|7} F2=o] )90t
:I.*___.:C .3_: - QN 13K LONMOU JTE ACCOUNT LOg
b 00 2 Special page arch Wikiped Q
'“f_ 1
WikiepiA | Search results (- I

The Free Encyclopedia
Q, Gamma seminoprotein

Main page
C Advanced search: hd

Search in:|_(Article) X

ou can ask for it to be created, but consider checking the search results below

so known as gamma-seminoprotein or

in enzyme encoded in humans by the KLK3 gene

1% 3. wikipedia ZMZ1Hhttps://en.wikipedia.org/)

3 Prostate-specific antigen®] W3t A2Jo] y-SM2 PSASI 5Lt 02 7|&
=o] Ut} Fou8-2 ofier Aok

H 11. wikipedia®| PSA F9|

o]

rio
AO

Prostate-specific antigen

(Fom Wikipedia, the free encyclopedia)
Prostate-specific antigen (PSA), also known
as gamma-seminoprotein or kallikrein—3
(KLK3), is a glycoprotein enzyme encoded in
humans by the KLK3 gene.

gamma-seminoprotein &= kallikrein-3
(KLKI)ZE Leixl MM £0| & (PSA)R
KLK3 STX0 Qs A0 QIZHE & T
2240|Ct

ZX: wikipedia Prostate-specific antigen H|0|X]|
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M MUAC| v-SM(seminoprotein)

3) 2t 1= 1Y

7-SMZ 38t 2o tiet o|mAE AH|A= Sk ZolAE “Chemical structure
of prostate-specific antigen (PSA, gamma-seminoprotein, kallikrein-3, KLK3)"
o= PSA®t 5¥gt AoR 71EE|o] FJEE AlFotar UAtHhitps://www.123rf.com/,

https://www.alamy.com/).

w | ownloac ;;«;_.‘-.:‘,..m S— Y Ef

aaVe [0 IgNIox E:I Addocan 5

1l
L

hemical syucture of prostate-specifc antgen (PS4 ssmma-seminonrotein keliirein-3,

Chemical structure of prostate-specic antigen (PSA gamma-
KLK3) seminopratein) prostate cancer marker protein,

J8 4. gfeiIx O|0fX] MH|A AMO|ES| ZAiZ
(EX https://www.123rf.com/, https://www.alamy.com/)

1) r-SMit PSA= SY OfO|cit ME

7-SM, E1, p30, PSAQ] %7] Hi7} QI& A A9 25|0] At A4 o] Thiid
2 24408 FApsital ofAX AL QJtHSokoll and Chan, 1997). sHA|gE, olo] of
gk =0l 1990t F87HA] UAATHWang 5, 1994). Sensabaugh(1990)= y-SMzt
PSAw= o] Aol dXgittal Hrgk Wb Watt 5(1986) r-SM¥} PSAS] PSA A]
g Alololl= 2 714 EYA7F dokal B askgich

ST, o] gt =2 Lundwall(1987)°] cDNA Z20f4 y-SMQ] oju|iil AHo]
PSAS} FYslthes AL S & @Y fAAVE 35 ALl s dudS 4%
sigttt= AL 9rAsTy. ESh Akiyama $(1987)2 y-SM2 HHA EolF 3
2 AA opiA MAoJA kallikrein family®} FHAF AL Bty sl
o] ¢go] PSA 7Fs/do] L Sk3ItHRao &, 2008).

o|% BAslo] PSAZ &3l 2101, o]Ho| gamma-seminoprotein®} HETE A

=< ©|7l°] PSASE 22 protein o2z AZ UASHA] 3t oA o]Fo| S

o
|o

ol

-
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ojf| AAZ gamma seminoprotein®] molecular weight o|2}al AA[H Fro] 44
o] wrgto] whe}t 33kDACIA 29kDA 22 v ItRao 5, 2008).

U] ESAE PSAY y-SM2 LSt oujz AREE|Y it offof| y-SMit
PSA7} YRS 7I&dt 29 ®E AXSIGCh

E 12. y-SMIt PSAVH SYES 7I=st 2219 of

'IK‘IX" 7|AI:I

™= | (@)

~opxt | IS0 (prostate-specific antigen, PSA)2 gamma-seminoprotein E=
(_56_1(53) kallikrein-32 22T YHUO|H, Ol= kallikrein HEt A5G40 YEFOZ MEMO| AN
HOIM R

= PSAE gamma-semino protein®&Z Hara S0| HZRH0A 22|38t 0] Wang S

0|5 | O] 2k 33,000 (Gel filtration)-34,000 (SDS-PAGE) dalton?] SRS HaQlut MM
(2006) | thE % MM A9 ZX0IA HAloHD MM Cfst S0140| USE *MBLE Y7idt
O TIRIMQU0H| ChHet ZUX|E(tumor marken2M2| 7EsMS HI6ICt

7-seminoprotein (7-SM), a 34-kD androgen-regulated serine protease, also known
as prostate specific antigen (PSA) and KLK3, is expressed specifically in both
healthy and diseased prostate cells.

Yan
(2017)

Hellstr | Prostate-specific antigen (PSA), also known as gamma-seminoprotein or
kallikrein-3 (KLK3), is a glycoprotein enzyme encoded in humans by the KLK3
gene. PSA is a member of the kallikrein-related peptidase family and is secreted
(1999) by the epithelial cells of the prostate gland.

om

Contrary to the previous reports, gamma-Sm ratio and PSA were not different in
Akino the discrimination between prostate cancer and benign prostatic diseases, which

suggested that the discrimination power of gamma-Sm ratio, and presumably that
(1999) of the free PSA to total PSA ratio as well, could be considerably influenced by
the assay kits for serum PSA and/or gamma-Sm (free PSA) used.

29| To determine: (i) whether the accuracy of prostate-specific antigen (PSA) density
Kurita | is improved by using the transition zone (TZ) volume instead of total prostate
(1998) | volume, with the gamma-seminoprotein (gamma SP, a measure of free PSA) to
total PSA ratio, for detecting prostate cancer;

Originally, in 1971, Hara et al. isolated a component in seminal plasma they called

I(31egl§$; gamma semino-protein. Other groups isolated and characterized proteins with
similar characteristics which all later have been shown to be identical to PSA.
The determination of gamma-seminoprotein  (gamma-Sm) (also  called
Hara prostate-specific antigen [PSA], prostate antigen [PA], or p30) in human serum
(1989) has been recently demonstrated to be more sensitive and specific for diagnosing

prostate cancer and monitoring the condition of patients with prostate cancer than
the prostatic acid phosphatase (PAP) test.

17



M MUAC| v-SM(seminoprotein)

2) v-SMit PSAQ| HISYLY Eu Z

y-SM3} PSA7} L% @d MIZ 7KL Qte Hilok &sk, y-SMe}
PSAE B7ie] AARR ZHEshal £3E0] At 1990W 8 20008 271714 A
A9 Aol »-SM, PSA, prostate acid phosphatase (PAP) W'Ho| Qlthil 7|&5}7]
T oF3(Yamada, 2001), 7-SM/PSA ratio’} AHAYL AHSES FQlth= A14}
7b HEE7|% st tHNakashima &, 1999, Sasaki 5, 2000), 1 BA| IF &30
A& free PSAY} y-SM7t &85o] A% o9 tHKurita 5, 1998).

SEAIRE y-SMS}F PSAE HT 8ol ARSI Qe w32 BF YE21 AR E7o]
AL, olE ERoA F2 ARSI HAL kite Chugai A AFolt ol &4
ARoAE y-SM= UF H2 WHolds Holil §lof free PSAE FE7]ol= 2
A gtiy Hyskyl QQi(Kuriyama 5, 1999), Higashihara 5(1996)2 AHAS]
Fd AEZ7F y-SM/PSA ratio®] A9 45.5%(10/22), PSA%t free PSA/PSA ratio
50% (10/20)02 Wtal, 3 &4 21}, y-SMI} free PSAY} &2 ATHAE Helt
I B, Yamada 5(2001)2 AHAAY AFHol= y-SM, PSA, PAP7F QIARt
F| PSA AARRo] WHsto] XskE HAREol Stk Earskar it

H 13. y-SMit PSAQ]| et H A CHet 7SS

1RIRY

(=] A0
Until now there have been three diagnostic tests, prostate specific antigen (PSA,
Vamad total PSA), gamma-seminoprotein (gamma-Sm), and prostate acid phosphatase
(z;rggﬂa (PAP), for prostate cancer. Recent progresses in utilization of PSA has resulted

in two advanced tests, PSA-alpha 1 antichymotrypsin complex (PSA-ACT) and
free PSA/total PSA ratio.

CONCLUSIONS: Serum free PSA and PSA-ACT values obtained with various
assays were not necessarily the same. Some kits for the assay of free PSA and
Kuriyama | PSA-ACT gave the same serum values. The free PSA values obtained with the
= (1999) | other kits could be converted using appropriate equations. The gamma-Sm
values showed wide variations and were not considered suitable as a
measurement of free PSA.

SOM| OfMel 701Hel Hd XIEXI0| o M QA AECZ  PSA(Tandem-R,
Hybritech) 20| ) 4 ng/mL 2! H<L free PSA (Tandem-R free PSA, Hybritech) %!

IO | 7-SM(r-SM, Chugel) 428 2S5t 48 98t 20, FRMeiel 94 ofawt
oy | PSA 1SSl 29 205412 /50 420, PSAS SEARiel TEe| 22 42%(3/19)

7-SM/PSA ratio®| & 45.5%(10/22), PSA%} free PSA/PSA ratio 50% (10/20)=
LIg, Sl 24 2, 7-SMit free PSAS =2 A ZAIE EY

18



T
13

I, B

0.

L OER ~o
= (@) 712

Twenty seven patients with endocrine therapy relapsed prostate cancer were
studied by measuring their prostatic acid phosphatase (PAP), prostate specific
antigen (PSA), gamma-semino-protein (gamma-Sm) and alkaline phosphatase
Demura | (ALP) serially before change of the treatment, and tumor marker doubling time
(1993) | was calculated. The exponential increase in PAP, PSA and gamma-Sm was
observed in all patients and ALP showed a similar pattern in some. The values
of PAP doubling time were the same as those of PSA, but gamma-Sm doubling
time was slightly longer than the former ones.

(1) 7-SM PSAS] 5L/o] Hat o

r

A 12F AfEs]el] A% 359 AR | 191, FARes 29) =
T r-SMIt PSA7} SUg HAR 74 & Qdrke Aol EYstGitt. 11 olfE 7-SM
I} PSAE ofm|iAl Ago] Zom, y-SMt PSA7E of2] Tl 74| Fof| stz 7+
Hrg 2T 4 9oy Jzo] 7He I 9vle bE2A] gt siglty 1 A

YEoZ FEFHAL 9JFd y- ZATIA T PSASF L3t 4 ng/mLEkal SHATE

E3L ol 809 AU 4 sloH i &oi7t Joid F7PE ofd AR &

E

92}
=
1o
d
Fl g

oldom AHREL 8ojd 4 9lom, Aok FoHE 2 HRIYE JRoAT Lof
2 A sk 297t Ao s

(2) r-SMS] AAAA E= HOfSHY Sd] Jak

7-SMe] WPl “oletaoz, Welet HofolAl 4 E1EAY marker2A £
8313 AUA 99 o)) W] YA U markerA §840] 30 5
ololck. webd, BFo] obd FAWAEAY WRA W ZHoIAY el
s AE7} oS Slslg

PSA] 91HY 7% AL EFE] Yol sement H5HUAIHY 7]

MX
odk
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M MUAC| v-SM(seminoprotein)

A7k S Al B2, BBY, AAE 2474 504 Pirh), 3 kel
Aol QEOZ S B p-SMO| AAE BE oIt Ed, -SMO WS
Zuio] wao] oe wolskzAe maolA Bojds, Woskal BHoz y-sMe
oA A3 AGs A 3 AS ol 7HRape) Fo| HHE A9
£ T2 2 ot st

() r-SM9] A da4 &9

AR RATolA AlFet 20149 195E 201949 6E7HA] y-SM EEAL AR
ot RS vge R dAE el tis) =ofsiglth. aAdsldhs FEEA BE
AT FFTIA AHE Ao® HA A} BE FUA] W dFoly, 5 F
AHAR S0l Qs ZoR Kol gFor  Julrt gl HARRe dAe AAskC

bl

2) f3|oA
AHALNAY y-SM(seminoprotein) o B7HEIA 2QME HFsto] tfghu]oje}
slof digtkgARlelsle] oAS WHTHES 2.2, HigH|xosts] dAlFE, FE
3. R EAE ] BAlEE FE). e ofstRlolA= y-SMI} PSA= U

I
HolBg y-SM AL 9= BRSHA R, y-SMI} PSA7E FAghe 71Tt

PRAD AL PSAG) ofe]iedt Aol EUF ,-SME FEY LAHL
b9l wekEna oA AN

7% o] PSA FA] <lal AR 4 glo] BBaT P92 B 2
ek ES, B4 o] ot oo tAY 4 g A%l diet ol 24
FoHoR BASHOM, A L B AG ofRE AR 2ARl] AAE 2

2 2AR WY A4 Haselrtn Bree
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B AR dulgo] TYe & A P& 7&o] dofl AFES
MAHEZHAOIA S5 AS Sl T AR R - R84 B7PF dasial 9
Zo] AAE 71&el dof SHEARATHOR HIHE Aoyt oo wef, A9
31E /3ol y-SMoll tigt B7PHS =2stoitt

A 13 y-SM A291931(2019.05.07.)05 7AFlste] y-SMO| B7PIHS =93t A
7-SMI} PSAE 5F AR 75T 4 Qo= Ao AT 4993 Agso] BF &
ofstgla, olof wet “AAY EH A
7-SMoll B7PH2 y-SMF PSAS] /0l dist B3 2 2AE Aot HIAE
Aget & tiehe|eofsty] 9 e aAfedo] FEe WEE S W ZoR

== A

[

=
rlo
4
ok
o,
il
iz}
fo
_?L
Ia)
[l
ey
oX,
i)

y-SMol| gt = AREES] et ARt njekd EVMssiR oY, AR AT
o] 49193 Y¥S £ S Al gt FRES old 4 YTk 20159~20189
7 & 679 FEEA 2k stk A BE Beoldy, YRR FEEAS
wyon] Aol 54 9 oAlN 14 st olF FA ATk BE FaX|
o 271 A4 B Q9 AU Ag @ Neda FAL 27 ggsii 9
£ AFETILOI FTILIAE Hal AHgsh P AR bt

Lt y-SMe| E&ie| A

=A| bl B dojgWo]AQl UniProtKB(https://www.uniprot.org/)2t worldwide
protein data bank(WWPDB)OA& gamma-seminoproteine PSA®] alternative
name EX entity name©] PSAQ} y-SM ZTial WA|Eo] it} ClEYl wiyhARAQl
wikipedia®] Prostate-specific antigen %29+ “gamma-seminoprotein =
kallikrein-3 (KLK3)2%= € Add 5ol 3¢ (PSAZ KLK3 4Ao] o) AR
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M MUAC| v-SM(seminoprotein)

o S Edolth T Hof glrh. Ed PR olnAE FUT AL

Ct. y-SMa} PSA 23 2A

7-SM, E1, p30, PSAS] %7| Bi7} Q12 A oF 25W0] At AJFofA| o] child=
2 BAFoR FAfsirtal ofAX 1L tHSokoll and Chan, 1997) Lundwall(1987)0]
cDNA 2204 y-SMO] ofu]wat o] PSAQ} =dsjci= 7S wrzAsic)

%, 9 §AAPE 25 Aol os) TR asskichs 2e %a}ﬁq ®
gt Akiyama %(1987)t y-SM AFA SolA oz A ofu|iil A Ho
Al kallikrein familyQt G=H]st AX|AHS HOl st i, o] UrHﬂ’T\:_‘Ol PSA 7}

=X 51l
s7d0] =01 st tHRao 5, 2008). oF FASH] PSAR %Eli At

SEARE, y-SMS} PSAE HE 8015 ARSSIL Q&
Chugai SJAS] AEo|Qit}. o] Ed2 F & &
NME y-SME UF H2 HoldS Kol 3lo] free PSAR SH =]z A3otA] &
OH(Kuriyama &, 1999), ALY Fg AZZ7t y-SM/PSA ratio®th free
PSA/PSA ratio’} =& Aoz ULty 3 B4 Al y-SMI} free PSAS} =2 Al
TAE Holttyl HilsttHHigashihara &, 1996). E3F Yamada 5(2001)2 ZH
A Aoz y-SM, PSA, PAP7F JUAIEE X PSA AAPHo] Wdste] ZIshe A
Ho] ltkarl ®arskal Qirt.

291913] 9(H)wr)T 291 AekAAJEk 201) BT y-SMi} PSAZF £UT
= 7 4 v Ao 9stsith. 11 olfE y-SM¥} PSAE ofH|iAl Ao l
™, y-SM¥} PSAZF o] @l 7hx] Fof stuE 77 HERE SAT & glo
o] 7H= A 9ul= HEA gHa sigit 11 ZAR 01522 FEAAL
7y-SM9 1A% PSA9t BU3 4 ng/mlEtal SHich ESE %
ool digt oM PSAHAL & HE AAtR 7hesh] dlwol 2
<= AAlsHlh

E3h et ofst3l9t ciRtITHALS S SO A PSAS}E ofw]iAl Aol

nﬁ
>

N
=

_|>:,
1o
i,
R R TR o)

m

mo

O_u
12
=
s
T
%
1o
%
)
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B
1o
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r-SM2 Y A AT W PSA FAl sl tiAlE 5 9lo] Sdast Y=

ek ojAe AT

rol

r-SMe| 2999 = PSAS LAl Hidt = ® 27, 29 52 HRPeE ©
=¥ Zo] AAstHt. y-SM PSAE & + 4
APE EET AAE R S olen, ddHoR Eee Yo 728 Ee/do] fltt

rlr
paus
o
ol
o,
)

2,
i

57l E7Ids = r-SM ol tsl AU AEAT| AT theat o]
A98FHTH2019. 12. 13.).

57| B7Idss AEAY SYREAR AAE y-SM(seminoprotein)}e HIL
SkA] F=tHHENSH 1), A= o 2t y-SMQ| PSAS} ofu|icAt AFo] &
Uty FHY LAGE 1T o, JFHoE EFQS V&R HiskA] Pt Z

o
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