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Parafibromin, Product of the Hyperparathyroidism-Jaw Tumor Syndrome Gene HRPT2

Takeo IWATA

Abstract © Primary hyperparathyroidism is characterized by the calcium-insensitive hypersecretion of
parathyroid hormone and formation of parathyroid tumors. The disease usually results from a single
parathyroid adenoma, but in a minority of cases is a part of hereditary syndromes; multiple endocrine
neoplasia types 1 and 2A, familial isolated hyperparathyroidism, and hyperparathyroidism-jaw tumor
(HPT-JT) syndrome. HPT-JT syndrome is characterized by parathyroid tumors, fibro-osseous lesions
of the mandible and maxilla, and renal cysts and tumors. The gene whose inactivation is directly
associated with the pathogenesis of HPT-JT syndrome has been identified as the tumor suppressor
gene HRPT2. Parafibromin, a 531-amino acid protein encoded by HRPT2, has partial homology with
the yeast Cdc73, a component of the RNA polymerase II-associated Pafl complex including Pafl,
Leol, Ctr9, and Rtfl. Parafibromin binds to RNA polymerase II as a part of human Pafl complex
together with human orthologs of Pafl, Leol, Ctr9. Human Pafl complex appears to be involved in
transcription elongation. Parafibromin has antiproliferative activity by inhibition of cyclin D1 and
c-myc proto-oncoprotein. Whereas, we recently demonstrated that parafibromin acts as a positive
regulator of cell growth like an oncoprotein in the presence of SV40 large T antigen, indicating
parafibroimin has potentially ambivalent functions in tumorigenesis. This review focuses on the
functions of parafibromin and human Pafl complex, providing an insight into its potential involvement

in the development of cancer.
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hyperparathyroidism ; FIHP), % 5814 N 45 W JiE 55 i 1 78
(multiple endocrine neoplasia type 1 ; MEN1) K UF2 A7
(MEN2A), FIRMARS V2 LRYER 71V & 7 A TLAE
(familial hypocalciuric hypercalcemia ; FHH), &l RIRE%
RETTHERE — FANEBSEMERE (hyperparathyroidism-jaw tumor
syndrome ; HPT-JT) A% {5V O &I FARBR 6% 6 U E &
LT BN T 5, MENL B & U MEN2A O J5 [ i# %
FIXZNZN MENI £ RET T VY, FHH ®% < 121}
calcium-sensing receptor (CASR) 15T DZFATED H 1L
2 3) R

B IR AR BE TOEEE — SERESAE(REE (HPT-JT)
HPT-JT (&) IR AR AR & T 3D 2\ 13 RO R HERE
DA THEEMREZELAEETH Y, Wb RE
MRIEORRZ & 5Y MBS ER PRI EE RS T AE
TIZEI R O BIE, BIEEASIE L AL TH D DKL,
HPT-IT TR HUIRIRIE S 0 5 5 10—15% (2 Bl FFUIR R 9
RAUET A%, $7230—40% DEE D LS B I TR
WCHTEED B\ id b A v NS TR HERE % 1 .
Z OIS TN EERE, BN, v AV L X EE,
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IT OJERE R TS 1925-¢31 (ZhLiE 3% HRPT2 TH 1),
N E TIZHPTIT AR D# R B\ T HRPT2 DA
AL % £ ) A AR AR 5T ™, 78
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E b PaIEEHOBRERELLTO
INZT74703>
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WML D 2 EHAETH Y, W O0OKBITY 7+
WEMEESNLENEFLTWDLZ EMD, BICEET
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AR I b AR RS BENRObNEY, 3
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eI 7 7470 I 2 MBECRESE TN LFE
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[ 1% F 3 5, Cdc73 & Pafl, Leol, Ctr9, Rtfl & [
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WF L LCERS 227, BEHEPafl 841K 351414k
RNA R Y X T — ¥ OEEHEE =T 5 TATA
binding protein, TFIID, Spt4-Spt #L A 14, FACT (FAcilitates
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Chromatin Transcription) & fE&T 4 2 &0 LB O
BBIUCMEICHES T2 EE2 5N TWAEMEY | L
TOEEHEIZ L A b »2B (H2B) D€/ L FF 1L-
LADMUY3D4TFEHD Lys (H3K4) O A F AL - & A

3 O79% A D Lys (H3K79) O X F AL - & A k3
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505, ZORIE% FACT & BEFE Pafl Ak 2SR ET %
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b b Pafl HAKEER L TWAEEEZ SN D, Rifl D
L NRETSBHFMAET S5, & b PaflEARFCTZED
ATV, 20D DIk b Pafl #41K1213 hSki8
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0o C K (CTD) D2 FHDH 5V IE 5% H D Ser
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BAEROWE R L WMEMEDW H DGR &
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% RNA R 27— LT OWBEMMEMESH L NI
727, FFEE LKL RNA K 27— I OME
RIS O R 7 Vg — L CTEIET 5, 2O
V7 )—FENDLEA DY ¥ 1T V&Y FACT 13
IEHAMIZ e b Pafl#E &1k & RNF20/40 & UbcH6 %
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GAREC H3KA D X F WMALH G T 5 03B s h
T, b b Pafl BEROHNEHE THLE T
Ctr9 &€ 1 7 OFGHMHHIL C L H3K4 O € / 2 F )AL
BLO MY AF AL & HIKT9 O 2 A F AL AHIH] & L
B2 ENHESNT VDY,
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F7-v b PaflE SR ORI HE hSki8 (F & b SKI#
HROMREAE LD L, BETOSKIEAKRIZT
7= L5 TO mRNA D3 ICEE- L Twb2%, kb
SKI & RITI B LIRRE O BT 12 + Pafl #
SREIHET 2P, 2o b b Pafl HAK
& SKIHEAKIETHEH L T mRNA O ZEE AT & 2 D%
HEHSTWBEEZOND,
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T E M %2 IE S 5 ] T- T % cyclin D1 D%
B S B®, X512/89 74703 %L | Pafl
AREWT Z % siRNA 12 & 0 FEBPH] S 472 HeLa A2 Tl
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5o
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HZlhb, NT 74703 VIILT EMEENTAZ
Sk, MAME EICHIET S EEZ HND, Bk
W LI LT BB TIENT 74 710 3 O
ZEPUINT 7 4 710 3 OMBEIEITRIEEZ FT HIH L T
WLDOTIEAR L, & LAMAEE AL T Ia2b
Bbo THOHLILTHETTIINT 74703 YI3FEH
BELTOEME RS, COX) e AT A0 E L
T, Kriippel-like factor (KLF) family ® X > /N—T& 5%
KLF4 2585 (3RO E & L COER 2R T 25, 4F
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TwaY, ¥7-MENl ORREBEETFED & LTHEES

72 Menin (3EIHRIEAEOWE 2 H 547, HHHEIC
L) BHIMmFEE 5 &k §HEENE TH S Mixed-Lineage
Leukemia (MLL) (Z#54 L, MLL 12 X % #E LB 12 4
ABRTTLH DI EDPREESNTHLY, TS0l
DE)IIARFENHERNETH L/ 747003
LTAAAE F &V ) FBk IR TREHE L LTOER %
ZNERS

B HOIRRIE 55 U HRPT2 O IEAI 28 5, R0 i 42
RICL BT 7470 YORFDEL TN LT,
HRPT2 HLIES %125 OHMEANHE - MidE, FhkeE s
BT 5N L5, & 5 \CPEFERE T b HRPT2 O
ETHIESHRE SN TwaY, 20 &1d HRPT2 B39
B LTERHT Bl EERAON 5, i, ¥av
VauNIOINT T 4 THIYDOFKEDSTH D Hyrax
%% B-catenin EAHEAEH L, Wnt/'Wg ¥ 7 F IV OEEA~DIL
FEIILETHHIE, 8T 747103 2D B-catenin &
MEAEML, Wot > 7 F UV a#EdaEHz b2 &0
o2z 8hY, v hTO Wit ¥ 7V Id % OFERY
BIATTH 5 c-myc X cyclin DI 7 i IEE LT O
G ERHE L, ME eSS LMo Ty
B2, TOWMBEEINT T TOI oEEARE L
TOWEEHT 2MNGRRE LY ) B, 8T 747
O I ORI A4 7 ) 2 D1 R c-myec DIEH AR
HESDEC)FBROWE LT ETLEDTHA, ZOF
B CErMBEIHED LA EIN TRV, £
72M > Pafl MEFRMHEMREHE TH S Leol DL FAEH
7% B-catenin |[ZFEA L, Wnt ¥ 7 F IV O@a4T) &
7225, b b Pafl AR Wt ¥ 7 FILotEmEB X UNF
MHE ) EBAL IS S 2R H 5, SHICE T
Pafl k€W 7 (hPafl) o 3855 B A Bl O g #k <
& % Pancl TRAO H M5 Z &, NIH3T3 Mifig|Z hPafl %
BRIEBL S5 i EAMEE S 2 R ST
BT, hPafl OFELE L L COWEAREER T
bo ZO L)z b Pafl HEKOHKEREHEEN
HELTHERT I E 2R d 263472 < v,
W&iT, Hrp2 RIE~ 7 AIE 65H TEIETH S Z &
HRENTY Bk~ AT Hrprz A RIBER D L, MK
EOHA L, W EREIC L D200 BINICIEICE %,
C Oy ATIENENAAE, RO, B, OB, DR,
H, WE, HE, RS 205 0 X0,
LTBY, WOPDREHETIET R =T ANBHLN
%o Hrpt2 KB~ 7 A DA AL TIE TR =2 2
AEAE S AL, HI9 (H19 fetal liver mRNA), Igfl (insulin-
like growth factor 1), Igf2 (Insulin-like growth factor
2), Igfbp4 (Insulin-like growth factor binding protein 4),
Hmgcs2 (3-hydroxy-3-methyl-glutaryl-coenzyme A synthase
2), Hmgal (high-mobility group AT-hook 1), Hmga2
(high-mobility group AT-hook 2) @ & K 1-i#& {51 #E O
BHBLBROONL, INLOBETFOTOE—Y —
FI28F 7 4 70 X v B LU Pafl HAKOREEDTRD
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bNaZEND, Pafl HERNKEEIND QBRSO
BRI ZT>TVWAEEZLNL, INHLDIEND
XT T 4703 VIIEERTOEETHEALHIEL, 3§
BT A=Y ZOMHNCEZ 2 EEH 2Ho T 2k
DS T E Nz,

T 7 471 3 VALEN AR O SR SR T T,
cyclin D1 % c-myc D FEH & B E L TN 84 5l & J i &
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IEASFHD SN BN HH L, Wnt ¥ 7 F )L & RS %
e %G5 28, Hp2 KB~ 7 AOMILTT R+ —
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WENDL, ZD7D8T 7 4 71 3 LM B E IS
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