5516 % 4 B RIUH & Vol.16 Nod
2014 4F 4 A Chin J Contemp Pediatr Apr. 2014

doi: 10.7499/j.issn.1008-8830.2014.04.013

s Y STE

PRVEHE A B B8 AR LR 1S BE B
S L R PR R E

IHE I s AR EZHR]

(1. H M KFE=ZWBERILAE, A M 450052;
2.AMKFE—WBER, Ad KM 450052; 3. &FFPSER, Aé &M 471000 )
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Telomere length and telomerase mutations in peripheral blood leukocytes of children
with chronic aplastic anemia
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Abstract: Objective To investigate the change in telomere length and TERC and TERT mutations in peripheral
blood leukocytes of children with chronic aplastic anemia (CAA). Methods  Sixty-nine children with CAA were
divided into u ntreated group (n=24) who did not receive immunosuppressive therapy (IST), response group (n=36)
who showed response to IST, and non-response group (n=9) who showed no response to IST; another 35 healthy
children matched for age and sex were selected as the control group. The telomere-to-single copy gene (T/S) ratio in
peripheral blood leukocytes was measured by real-time PCR in all groups. PCR was performed to detect TERC and
TERT mutations in all children with CAA. Results The untreated and non-response groups had significantly lower
T/S ratios than the control and response groups (P<0.01), whereas there was no significant difference in T/S ratio
between the response and control groups (P>0.05). TERC and TERT mutations were not found in all children with
CAA. Conclusions The change in telomere length in children with CAA may be related to the development and
progression of disease. Telomere length measurement may be used as a prognostic indicator in children with CAA.

[Chin J Contemp Pediatr, 2014, 16(4): 375-379]
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Tesimhr LR 948, A1 st £ BE 1 A8 f e,
AR AT RIS, B FER TR AR L
LIANERA VG-
1 #BRERE
1.1 MRIH
PEHL 2011 45 6 H 2 2013 4 6 H T AR K24
5 — B B2 e RS — BN = B 12 14 18 M P A
JL 69 BBt o Xt 4, Ho ke HAR %2 %
P& il 37 97 (immunosuppressive therapy, IST ) 2
244 (ARZISTH) , B 106, 2 14 6], i
3~13 %, FIJ4ERY 7.7 +2.8 % 452 IST J5 5Lk
AR i M L 36 ) (IST A% )
BB, 2217 6, ik 4~16 %, SFIHJAFERE 7.9 +
2.6 %, WALEEVIIE] 16 N H (6~3340H) ; 4%
ZAST Ja TR ( —eF8 28 14 DL 3G y7 T e ik
#) FH ol (IST IR ) , B 56, L& apl, 4
W 5~14 %, SFEAERR 8.2+29 %, i fifi i A]
181 H (8~36 1 H ) IZWbRIE XS T AR MES % (/)N
JUFA R AT M2y s ) ), 3 4l LFE R
AR . R INRAE T R 2E R M RS R
(¥ P>0.05) , BAF LM, BEYLERE R BT
ISP R 2 55 — BT T I e 2R 4 7 AR Gy 114 4 18 B P i DG
BCAyfi e JLEE 35 il 0T REE, 53 19 49, % 16 fi,
AR 3~16 %, XML 7.4 3.0 %, A WFsEXT
SIS E KM 2 mL, EDTA $i#E, & T -80°Cyk
FETRAT
12 BITHAR

ABEFE R LR IR IT J7 58 0 S gz 4 i 511
(AZE A) SHEWHE (FHMBE) AR,
2R K A (HAT) 3~5 mg/(kg - d),
Ay 2 W MR, B o 25 MR RE, 4 RRAE 200~
400 ng/L; FIIHIEEE (FES7 M) 0.1~0.3 mg/(kg - d),
I3 2 A ke A HE i m Y AR LSS T ISR T JE A
0.5 mg/(kg-d), 43 2~3 IR, 697 WIE) E &2 A
MH L, WAL, B DIRe, XA g, ™
A B I BT AE B, L A
I/, IST A5 1 B LIR YT g sz bt A
WapRan i e e R E FEE (ATG) (HVET) 897,
FIHEH 0.25 mg/(kg- d), EZENH S do

1.3 FERFIRILE

Blood Genome DNA Extraction i £l SYBR®
Premix Ex TaqTM 71l &304 H K% TaKaRa £ R
Nl 2 x Taq PCR Master Mix Il H [ 16 S A= 9
BHEARAFE; 519 H i invitrogen Y E AR
FRA TS G 1 x TE buffer ( pH=8.0) . S
CBEH SR = PR, SR E i PCR {h ABI
Prism“7500 5 Y6 & B PCRAY ( B FH R G AW
A, EE) .

1.4 SHRLK T

1.4.1 9ME sk B 28 DNA 32 IR AR f 5 ) &
HUEDTA HUEEIML 2 mL, 4% 5 BRI £ 40 TR R L
SR JE 3L F 41 DNA, FIFH Nanodrop1000 43566
T E DNA WREE K262, A+ it 0D260/0D280
TE 1.6~1.9 Z 8], BUT—IEH 20 DNA VE AR,
2 2 % v B LU AR YR B R 100 ng/pL, 50 ng/plL.
25 ng/uL. 12.5ng/uL. 6.25 ng/ul F. 4 Z %1 ¥,
K J 1 x TE buffer 4 H 43 # i DNA ¥k B2 5 % 2
10 ng/pL, FITH DNA FEASHA —20COKFE RAFAEN
142 sprKkEen 2 SR 9O & &
PCR ( Real-Time-PCR ) il & #H X} i b7 4 B, PCR
JRE 53 R A, o BRI R (el ) B
2 36B4 F [ PCR ¥ 3% (1) Ct fA. H5 W = I ¥ %
PR 4k, MEESIE3 AR L. S ok P ik
5 RS F: tel-F: 5-CGGTTTGTTTGGGT-
TTGGGTTTGGGTTTGGGTTTGGGTT-3', tel-R:
5'-GGCTTGCCTTACCCTTACCCTTACCCTTACCC-
TTACCCT-3', =¥ b Bt K FE: 76 bp; 36B4-F:
5'-CAGCAAGTGGGAAGGTGTAATCC-3', 36B4-R:
5'-CCCATTCTATCATCAACGGGTACAA-3', = ¥
A B E: 63bpe RNIARZR N 20 pul: 2 x SYBR
Premix Ex Taq 10 uL., ROX Reference Dye 0.4 pL,
FE il DNA 3 uL, di ki K JEY 514 (10 uM ) -
tel-F 0.6 pl, tel-R 1 puL; WZ K L TiFE5 Y
(10uM ) ¥J8 0.4 pl, 228 F 7K 98 5 A AR
20 UL, U EE: 95°CTRAR M 30s; 95°C ARk
5s, 60°C 1Bk 34s, 40 MEH,

KB i PCR ALECERA:, 43 Bl ke
ik & N5 36B4 K&K PCR ¥ AY Co{l, 7652
it PCR s (T ) 55248 DL Lh 2 [m] B DL LA
(S) BYHRED T/S A, T/S KRRk B
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BUE FLBIDE R, vk BE AT LU T/S SRl e .
A Ct = CtmI—Ct36B4, *HX¢ T/S Hﬁ$ —92- (Aci-ac2) _
27ANCN CHlNRERERL TS HEER, A C2 B
% DNA [ T/S tee, ARHE A X P IH5 B
AFFAXS T/SAH, IZAE S5 FE 5 DNA B AH X A K
BEXT I o
1.5  imfiEgE E =TT

FIH PCR J5 ik 97 14 SCHR 4 38 & A R AR
R ) TERC 2 K J2 TERT 2 R 45 1. 2 4 &L
F, PCR WK% 20 pl: 2 x Taq PCR Master Mix
10 uL, £ & DNA 2puL, E FHESI4 (10uM)
£ 0.5 uL, DMSO 0.8 uL, ddH,0 6.2 uL., =
B8 SC ok T T 51 9 ) g an R TERC-F:
5'-TCATGGCCGGAAATGGAACT-3', TERC-R:
5'-GGGTGACGGATGCGCACGAT-3', =4 H B K
if: 1182bp; TERTI-F: 5'-GAGTTTCAGGCAGCG-
CTGCGTC-3', TERTI-R: 5'-CTTGTCGCCTGAGG-
AGTAGAG-3', W BeKBE: 999 bp; TERT2-F:
5'-CAGGACGCGTGGACCGAGTGACC-3",

TERT2-R: 5'-GTGAACCTCGTAAGTTTATGC-3',
FEW R BEREE: 653 bpo SV AcPF: 96 °C AR
5min; 96°C7AEME 355, 63°CIE K 30, 72°C A
1 min, 335 MEH; 72°CHIEH 3 min, $ PCR
Pk A T s T AR RO BR A ) i AT aliAk
W, 0 45 5% F DNAStar #5476 514007, 3F
5 Pubmed BLAST ' iE % TERC, TERT1, TERT2
FER AT X
1.6 Fit=ah

K SPSS 17.0 Sei b4 b3 S gt a1 148 1
SEOYHT, TR BORR I + ARifEZE (R +s) Fom,
Z A 8] LR H L R 7 220, AL B P L 3%
FH SNK-g ¥, P<0.05 HESFALITHE XL,

2 #R

2.1 kKRS 36B4 EF Real-Time PCR &8
ik K N2 36B4 3£ [ Real-Time PCR §7 3 =

500 07
450
400 = 06
3 05
=
=250 i
?{j 200 g 04
™ 150 o 03
&
0 b 021
50/ A ==
-100 01
150
24 68 1012 14 16 18 20 22 24 26 28 30 32 34 65 70 75
TEIEL MEE (°C)
A B C
B 1 im# Real-Time PCR4Z R A: SR EE DR G s B: Sk DR M I, + S Oam BRI ) — B 1 2 4%
C: SPREE PCR P24 2.5% BENSHHEEIC IR A, M: marker; 1~2: ki PCR 2805 3. JGs|WINtiE; 4. JGRHRTIR,
700
650 0.7
600
550 . 06
%0 = i
B0 o )
B Eoa
R 250 =
#0200 3R 03 i
i 20 VAl )
58 il BER] N L P
9 0.1 100
~100 50
24 6 8101214 16 18 2022 2426 28 30 32 34 36 38 40 65 70 75 80 8 90 95
TEAEL MEE (°C)
A B C

& 2 36B4 #[A Real-Time PCR &8

A: 36B4 FER P HEHhLk; B: 36B4 JLR G ERNLE, * N9 Gom xR

B —Br S8 C: 36B4 FEH PCR 77 2.5% L e MBE LUK IEL, M: marker; 1~2: 36B4 JEH PCR ™=4¥); 3: Jog|#xfiie;

4: TR I
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22 FBHERPKERX T/S LkRILRER

Bt L ik K EE AT T/S LR L = R A
i1t oF B L (F=6.142, P=0.001) . K %Z1IST 41
(0.64+0.22) , IST JEAL4l (0.61+0.26) kit
FEFIXT T/S b /N FIE# X 4] (0.98 +0.37) Al
IST AR (0.88£0.40) (3 P<0.01) , ISTHRL
20 s BE AT T/S LU 28 ) 1F % RRZH A L 22 = T8
GuitsEE L (P>0.05)
2.3 imfrEgE ENF LR

M3 HE PCR 6 ) 2% 3R, 69 ] H JL 4 K & B
TERC. TERTI1, TERT2 %75,

3 itig
PR 2R . ZALE G R —FhE
B 32 110 D) RV B vy, 5 S04 o 0 L o 1) 25
HAE, HETAY T bk 40 5 15 Ak . Dhae Tt
T PCE R AT . A I 20 U A 1 ) R v A
AR AL b A, SRR,
W5y, B A o AR T LA P Y
Az, HREAEFFERREEZMT, IFERD AHRK
I, i 7 e PR ) AR 2 S e LR 114 B e
BEE AR BOR D, BORBZ TR,
i L s B A L ) A . S SRS AN AT
Gy M, PRV R R RO, R SR
i 3 5 v g A B i A T P VR T 5 | b ke i 22 2
HRYRTE

Ui AL S EL A% A M 2 T G 1R R i 1 —
FRRFER “IRAR” Z548, 2R A0 sk th B 2 1)
(TTAGGG) n K it ¥ 45 & & [ 4, K 4
5~15kb, HIREIEPRA YL (O 1A 1Y 52 B M AL+ 20
MRS HIRE ST o ANME 28— U H Sk DNA k%Y
30~200 bp, AR B Bl 4 ) 5 Aoy 24 m oE AT
PEARRL, KB (2~4kb) , HUEMEE
FET o SiiAr 14 24455 AR SEE A o T i e T 140 355
Vi B BERE S 5 | DR S UL S, BLH B RNA S
MR, FES PR A Ui B BLRL DNA , (s ki i LUE K
N ZE iRl 3 = Fh 2 A B, B SR RNA
2 43 (telomerase RNA component, TERC ) , i &%
K ZH 73 (telomerase reverse transcriptase, TERT )
1 it 7 i AH ¢ 2 - (telomerase associated protein,
TP) [910

FEAMIFSE o, A 10% BY-F-F A 2 kG 1y
Ui A R 28748, Hirp TERC, TERT & [H 2848 4%
M2 4%, T 5 —/INEB A R WA it ki 2 7 8
F LR 28748, a2 g AN I 1 200 i it s 320 358
I e R T R A 4 e, e L ko ot 0 2 I
P 7R 3K 26 HE PR 58 A8 34 5 i b S 4 R G H
Field %5 " BF5E T 284 0100 L TERC JE R %
g, o 109 ) BB UL R & A 3 ) TERC
SR ZAR . HAHFSEH Liang 55 " 2087 T 96 il JL
HRLFR R E M) TERC DLK TERT 28748, (A 2 il
HAFAE TERT e ZAE o 3 BEAfF 5T 3% B ik il 5 A
RIXEMNFILE T AEE 2R, TR
AR, ARFFERAEXT TRET Frfy S g 1473
PRI 2 ARG, 7E LAY TERC & TERT £ 741
A R B AR S il I PR )L e P R
E AT E— 5T

WFE R 285 IST Bz IST JC A% Y T o 8 L s o
KEFROE# L W4, 352 IST )5 4K 52
() LSk K B S5 IE W 4 O B 48, RRTE
TR LRI, 5 A B | Ak
TR, T /AR B (B TRAYEE,
TS5 S50 A AT A A o, o AR s ot v
Ak Rk g g Y, sk RN S
WEPET R e IR R R B . T ILE A
S LI REAAEERE T1, e MlGIT e, i
40 it B KA, R I 1 e mT A
— AR R A M, 2 WK IE R AR IR KT
T St R il 35 R 2 A5 foff i r i 16 1 A A2 AR B g o
AREN G, S EGHE M T A0 TR S R A TR RE
TR, SRRSO, aistTs, W
MAREEENBE )RR 2, AR, 78
X G E I BA T TCROE L, A K B A il
P24, A i K 4 de . — T H e an s fk
I JER Y S DR 2RI 2 e e A B A R
371, TR BRI i o & B i B i e
FHOCHE A BE R AR o % P R Lot b 38 400 i 1Y)
B Ry e — IR AR o

HATIAN, e 5 5 76 P A0 Hh ke B 224
L RE o FEBE B L e e W06 1R 7 I 245 K 40
AN BB UIIES, KR LY
ANFEEEVA, A — 5 & B 5w AR 2R AR
(MDS) 12tk A sE, R B S8 HE s A
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—7E PO A FE R 4 T S AR X g o]
FNRTT IR L, A ZUR I A1 A 1 ol
AR A0 L 1 S L B B S I M, 0 T A
Pil R [A] A8 B8 3 i L ) A 0 L ) PR AR A, RS
AT I T AR AR . (Rl BIF ST A BUA R AE AR
YRR BA G ML REAT, $Es T HE RABRY K
T A ] 1 R] b S K R % A i R 8 A 114 A
A B TR

g BTk, s R R ) LB R Y A A
KA —ERMENE, HWEREEA —ENH
RKEFR, bl S5 R H B IR K R Ak S v ]
B, LR a0 R BE T TS TS M =
07, AT B IR AR R B
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