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) TTAGGG HE A H.IT, MM ORI G AR 1) o6 38 4
Fram Mt s i et 2 A R A, ik S P
K5 — LW Ao, WEREZRPI MY
FUA iy T A R B T R FR O, LML AT e
e Y P S T TR R R G K R K, T
W T dn e, thah, 78 NSRS 2R B i
P B sty or il vi] DA G b o e R K R, T A B T
TRB & 4995 (1) 2 A2 IR 3R A K A5 100,

PR — A A, EZEH—A RNA . —
ANV P () B P SR RN — 2 At ) g L T AH
X E A AU Ak I B 4T (telomerase  reverse
transcriptase, TERT) & ¥ b filg v E (4% 0018 BF g7 %
W, g iZ 0 BAIK) TERT J& DA 1) 26 3k e 5 i R 1 1)
Tk B A 20,

ZE LRTIR, TERT JE R ¥ 32325 5% W sty For I 140 955 2k,
T it AL B PR3 1 S K A AR ORI, eI, e
TERT JEN R IE B — L DhRe k2 &0 S vl el it %
Wi i 7 P AT (1] 422 5 K A T

WEBFFTR I, 7T TERT FEBRIR (G oAk A7
B 5p15.33) 1 — M AR R IR K 275 MNSI6A, 3%
Wi TERT FEIR 1) 31 5 R b g 1) 75 £ ). MINS16A
FITAE () X 3l HL A A 28 AL )5 3 7 1 ds i, m DL
TERT (3<%, 11 MNS16A 5 B 54 K A8 10 U 52
Mo 3K P AL B (P62 DA, MNS16A K22
FRIAR AL AT S 3 R TERT P2 38 M 1T 52 W0 i e J6F F4) 3%
1|~$I21J.

YT, R Y MNST6A AN [) K3 48 o7 5t
K 2 & 0] fe e 5K FAM ORI — AN EE R 2. IR
AR, ARSI = AR DUR N T IR T A SRR,
PLIA A MNS16A K JE 2 &R KAl ae /e H].

1 BIRNRE D%

L1 BN

MDY A8 HRITHE T IR 446 4 K HEREAR (FE RS
=90.00 %, “FHIERN(94.4523.45) %), [FIAEBA 2
B R IE2Y,) K52 AR 4 5 Ik A 1
WA BT RN, RN R S K T2 AR N
17 IMREL(=3), KAR M . WA X
=7 T S AV S A REB AR I K FF W TERE A
TS SR A SR U5 M 1 — A 11 2 5 T PR A 7 A R A
Y2 BT T AR O A HRIE Y.

[, fiESE T 24k 332 ANt BE(H TE K 75 505 S 1)
ANRAE Ty 0 AL (RS 22~53 %, SFI4E R (35.00+
12.00)%). Fifi 25 N G359 76 955 S0k o8 i 25 10 1
TR T s . AR MR e T
W FT A 43k, FRE L 7 ERF2E B B W sh i 98 Bt
T AR P 3 O3 2% 1A A R

1.2 R A

e 75 21 DL Rk AL 1R A0 8 i 28 37 SR 2 v Uk Ak
HG A Rl se 8 =, R My & A R LS DNA.
MNS16A £ 2@k PCR P4 s vk A, 5140 H et
Z IR [21]) GER514: 5'-AGGATTCTGATCTCT-
GAAGGGTG-3; & 5|#): 5-TCTGCCTGAGGAA-
GGACGTATG-3'; GenBank % 3% '5: AF128894.1).

SCH AL R EA G R PCR B R NAREL N 20
ul. NZHCK: 95 CHIAEE 5 min; 95°CARYE 30 s,
61°CHE 45 s, 72°CHEH 1 min, L 35 MiEHK; 72°C 5
ZEfH 10 min. PCR P24 FH 3.0% 155 IR B e HaL Sk A
W, = B kN DNA marker (TIANGEN,
FEI 0T L e . O PRAIE S 56 R HERR I, 10% IR i i 4tk
FEREAT 552 A I A L EE P A

1.3 Siitabr

K FF LIRS A1) MNS16A Ji PR R 145437 F [R]
B AT Pearson’s R RS, 88 th AMAHUN T 5
40T Fisher's M504, P<0.05 /R4, K5
AT 2 B L) Bonferroni £% 1F .

PL By MR SPSS17.0 #A:3E47(SPSS Inc.,
Chicago, IL, USA). K732 A 2 1) MNS16A & [A]
WAL GENEPOP A o 147 5 - 3L T~ i (HWE) ko
e,

2 HREW®

ABFFRTI T 446 4K F 2 NF 332 4S50 A4
(1] MINS16A FEPR Y, W %2 31 3 FAS ] 4 5 (19 55437 %
PR 243, 272 F1 302 bp(K 1), IXLEAN[R] {454 ]
A SFIARF R R A &G ). ok, KAFAFI
HELZH ) MINSS TOA 5437 ik RIS 35 A i 125 W -0 T 1
(P>0.05, LR K% &% GENEPOP H 1 /R Bl K BE
PR 7 VR IR), 3X 5 AR PR 2 2 HT AR O 4 A —
ﬁ[22~24j'

1169



XUSEYRAE: o [ DO AREK 532 N TERT 8 MNS16A K J £ 809%

B 1 MNSI16A EE TR
AT MNS16A 467 3L My 455+ PCR P41 BEK /.
ANTRVZEAN e DR 2L A5 0 ) 6 DR R e vk B i o, 56 1~2, 4, 5, 7,
O~1138 4 302/243, 5 3 Fil 12 8 +£(302/302); & 6 i & DNA Marker;
8 302/272; H 13 T M PEXT

F1 KHEAFN AT MNS16A 57 I R ZE | FL e 8443
A Ko Al A S B 1 B 45

K& Xt A

BRI (N=446) (N=332) P

302/302 397 89.01% 293 88.25% 0.74

302/272 18 4.04% 17 5.12% 0.47

302/243 29 6.50% 19 5.72% 0.65

272/243 1 0.22% 1 0.30% 0.83

243/243 1 0.22% 2 0.60% 0.40
iSRS 398 89.24% 295 88.86% 0.87

ARG Ak A Y 48 10.76% 37 11.14% 0.87
S B A
243 32 3.59% 24 3.61% 0.98
272 19 2.13% 18 2.71% 0.46
302 841 94.28% 622 93.67% 0.62

7EHAB AR A 9T A v R 333 bp 454 3
PRI 21261 ARSI 778 ANREAS (K A5 4+ 0 R4
KENELR] 333 bp MISEAIIER], X AT RE &% FE

DRIE N B4R (0 005 A 5 AR 1) g P, st
b, AE S TS A AT R ST R R B 333
bp [ 2507 3 DR R ATCRARAG,  E 798 AN 9] Hh BRG] 2]
0.06%[11 333 bp [AEALFE A, TMTAE 1019 N6 B A4 )
VAR F] 333 bp F 20 JE A 1271,

MNS16A Z{7 JEP AR ol 3L R, v
FENR G EL 3 51 138 1R, RIS AR AR P B
DL R 302/302, Bl J5 A I E 3027243, 302/272,
272/243 % 243/243. 15K T 20 Hh f v A ) A A6 A
302 bp BT &5 A LB 94.28%, 5% LK 302 bp H!
IR AR AT (93.67%).

K 55 AL MNS16A 2507 3L D13 Fi
DRI TR 30 8 7 R 56 B3 0 B R B, R 40 2 T ()
BT LA S DR A AR R RS DN R o A ¥ T 3 e
(P>0.05, % 1). A THE— DA tER 2 7B axt
FEAR R LL Ay sk g m, KA N KA
FL kA3 20 ok I A A AR S 2 Dy B3 1 o B 2L 4
PEXT BT, AR5 T A (R 01 1) K 73 21 Re B 4 v
PIREAT L. o0 20 i 4% 20 1 25 A7 5 TRUAT R 8 46 56 )
AP, 2R TRR, fatk i n s K754l
TR JE 2 2 i) (18 45 A7 5 DR AT 25 R 366 DT 28 9 A1 4] 6 3
F 25 (P>0.05, % 2).

W4, TERT DR Y15 Sy bt B 4 7 1 1) B 42
YEF CARPT S 0, Sl iR ILRIHGE ¥ TERT 558 i
(1] MNS16A % 25 ] i ik A3 6 H 52 B oo KB (1 AR 1h ok
AT SR A TR, S BRI B, AR )
MNS16A Fl— 86 [ (1 By ek A 527200 Bk, %2
ZIEAAEE S A0 R R, R AR S R R
IS (A FH nT 66 5 8 iR & A= ok R vp BT ke 194 T A

K2 KGN BN 73 45 MNST6A SEALREDIIA | FE DKL 3 A J2 415 2 & B DI TR 1 EL A

KRR N PR AN 1 BHKEEAN Tt A A
LRI N=322 N=149 P N=124 N=183 P
302/302 288 89.44% 137 91.95% 0.28 109 87.90% 156 85.25% 0.51
302/272 12 3.73% 6 4.03% 0.87 6 4.84% 11 6.01% 0.66
302/243 21 6.52% 5 3.36% 0.16 8 6.45% 14 7.65% 0.69
272/243 0 0.00% 1 0.67% 0.14 1 0.81% 0 0.00% 0.22
243/243 1 0.31% 0 0.00% 0.50 0 0.00% 2 1.09% 0.24
ali 5 He PR 289 89.75% 137 91.95% 0.45 109 87.90% 158 86.34% 0.69
At R Y 33 10.25% 12 8.05% 0.45 15 12.10% 25 13.66% 0.69
E a7
243 23 3.57% 6 2.01% 0.20 9 3.63% 18 4.92% 0.44
272 12 1.86% 7 2.35% 0.62 7 2.82% 11 3.01% 0.89
302 609 94.57% 285 95.64% 0.49 232 93.55% 337 92.08% 0.49

1170



PEERE EaRE 2014 B4 H 1L

[Fl.

B, BEARA WKL MNS16A K £ ARE R X AR S PE. 1S AN R IR AT RE 2 MNS16A

SEIR A G, AHAE AR IT T S R B St AR 57 SO0 T S AR /S, AN T REARS I 31 I
ARHFT. LK TR Z 1A 25 A OGP, O 10— 20 T i s

FEAWIU R BAEARIER] T 778 A, (HBATII  AE ARG dir b kS (04 T, R R IRE T 2 3 2 37K

F| MNS16A KEAF L KAFMIMRIE. —NSINAT f£ TERT A TERC JX P> RE W] St vk 5 Siohor i 37k 1 1) 2
BEZ TI8 ARV K, W E R AR A6 KE

ol

SR

1
2
3
4

10
11
12
13
14
15
16
17
18
19
20
21

22

23

RMSEAMATE N AKALAALZ B EAR, BB TE S MBI ANZSERERETE
P 9 B 65 K 77 1By

Takahashi Y, Kuro O M, Ishikawa F. Aging mechanisms. Proc Natl Acad Sci USA, 2000, 97: 12407-12408

Alonso-Fernandez P, De la Fuente M. Role of the immune system in aging and longevity. Curr Aging Sci, 2011, 4: 78-100

Noth R H, Mazzaferri E L. Age and the endocrine system. Clin Geriatr Med, 1985, 1: 223-250

Balistreri C R, Candore G, Accardi G, et al. Genetics of longevity. Data from the studies on Sicilian centenarians. Immun Ageing, 2012, 9:
8

Yuan R, Flurkey K, Meng Q, et al. Genetic regulation of life span, metabolism, and body weight in Pohn, a new wild-derived mouse
strain. J Gerontol A Biol Sci Med Sci, 2012, 68: 27-35

Mockett R J, Cockrell J C, Puri S, et al. Long-lived genotypes for studies of life extension in Drosophila melanogaster. Mech Ageing Dev,
2012, 133: 359-367

Mitchell B D, Hsueh W C, King T M, et al. Heritability of life span in the Old Order Amish. Am J Med Genet, 2001, 102: 346-352
Bollmann F M. The many faces of telomerase: emerging extratelomeric effects. Bioessays, 2008, 30: 728-732

Aragona M, Maisano R, Panetta S, et al. Telomere length maintenance in aging and carcinogenesis. Int J Oncol, 2000, 17: 981-989
Lansdorp P M. Telomere length and proliferation potential of hematopoietic stem cells. J Cell Sci, 1995, 108 (Pt 1): 1-6

Ahmed A, Tollefsbol T. Telomeres and telomerase: basic science implications for aging. J Am Geriatr Soc, 2001, 49: 1105-1109

Shen J B, Tang J Y, Zhao J C, et al. Telomerase activity and its correlation with the proliferative potential of bone marrow in aplastic
anemia in children. Acta Haematol, 2002, 107: 208-212

Bernardes de Jesus B, Vera E, Schneeberger K, et al. Telomerase gene therapy in adult and old mice delays aging and increases longevity
without increasing cancer. EMBO Mol Med, 2012, 4: 691-704

Haussmann M F, Winkler D W, Huntington C E, et al. Telomerase activity is maintained throughout the lifespan of long-lived birds. Exp
Gerontol, 2007, 42: 610-618

Atzmon G, Cho M, Cawthon R M, et al. Evolution in health and medicine Sackler colloquium: Genetic variation in human telomerase is
associated with telomere length in Ashkenazi centenarians. Proc Natl Acad Sci USA, 2010, 107 Suppl 1: 1710-1717

Houben J M, Giltay E J, Rius-Ottenheim N, et al. Telomere length and mortality in elderly men: the Zutphen Elderly Study. J Gerontol A
Biol Sci Med Sci, 2011, 66: 38-44

Feng J, Funk W D, Wang S S, et al. The RNA component of human telomerase. Science, 1995, 269: 1236-1241

Deng Y, Chang S. Role of telomeres and telomerase in genomic instability, senescence and cancer. Lab Invest, 2007, 87: 1071-1076
Meyerson M, Counter C M, Eaton E N, et al. hEST2, the putative human telomerase catalytic subunit gene, is up-regulated in tumor cells
and during immortalization. Cell, 1997, 90: 785-795

Nakamura T M, Morin G B, Chapman K B, et al. Telomerase catalytic subunit homologs from fission yeast and human. Science, 1997,
277: 955-959

Wang L, Soria J C, Chang Y S, et al. Association of a functional tandem repeats in the downstream of human telomerase gene and lung
cancer. Oncogene, 2003, 22: 7123-7129

Li H, Wang C Y, Wang J X, et al. The neck-region polymorphism of DC-SIGNR in peri-centenarian from Han Chinese population. BMC
Med Genet, 2009, 10: 134

Xie L, Gong Y Y, Lian S G, et al. Absence of association between SNPs in the promoter region of the insulin-like growth factor 1 (IGF-1)
gene and longevity in the Han Chinese population. Exp Gerontol, 2008, 43: 962-965

1171



XUSEYRAE: o [ DO AREK 532 N TERT 8 MNS16A K J £ 809%

24

25

26

27

28

29

1172

Xie L, Gong Y Y, Lian S G, et al. A microsatellite polymorphism in /GF1 gene promoter and longevity in a Han Chinese population.
BMC Res Notes, 2010, 3: 55

Rousset F. genepop'007: a complete re-implementation of the genepop software for Windows and Linux. Mol Ecol Resour, 2008, 8:
103-106

Wang Y, Hu Z, Liang J, et al. A tandem repeat of human telomerase reverse transcriptase (W'TERT) and risk of breast cancer development
and metastasis in Chinese women. Carcinogenesis, 2008, 29: 1197-1201

Zhang Y, Zhang H, Zhai Y, et al. A functional tandem-repeats polymorphism in the downstream of TERT is associated with the risk of
nasopharyngeal carcinoma in Chinese population. BMC Med, 2011, 9: 106

Hofer P, Baierl A, Feik E, et al. MNS16A tandem repeats minisatellite of human telomerase gene: a risk factor for colorectal cancer.
Carcinogenesis, 2011, 32: 866-871

Wang L, Wang L E, Mao L, et al. A functional variant of tandem repeats in human telomerase gene was associated with survival of
patients with early stages of non-small cell lung cancer. Clin Cancer Res, 2010, 16: 3779-3785



