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[(HE] a6 :2INAAEREZBRERTAGMACAR )e TR mRNA XA A PH A LT ERMNF %, AEAE# EH
# &AM W nAChR ¢ T # 42 mRNA R&k % b, & ik M2 7% & # k pMDI18-T-¢ 1 b F BH 4K, # 47 TaqMan £ Bt % 4 &
EPCREAK.AMMEZELAWRER . R ELYE, AERNABRRENIBEHAEHRGEAEAEAHANAFERR
nAChR ¢ T %4 mRNA kxty B b, # R M ZF %489 nAChR e T 2L mRNA %%, ELBRAMBTE N 6N K EL. &
AN TRy 1X10° #I, REGmM LRy 1X10 0, ARRENIXBRALBRHGE, S B4AHL ¢ 24 mRNA &%
WEAREENERD EREESARARKEXEH B E,EERE 30 AL THEAF(P<0.01), #i#:%A Taq-
Man £t X X EE RT-PCR %W nAChRe TR mRNAW XX AP EARUER HAUR . EARF . SERNEEAT Y
Hh. WERMHEELNHRE « T2 mRNA A KPR 80 B B1K,
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Expression of acetylcholine receptor ¢ subunit gene in muscle following nerve injury and regeneration
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[ABSTRACT] Objective: To develop a real-time fluorescent quantitative RT-PCR method for detecting mRNA expression of
acetylcholine receptor e subunit based on TagMan technique, and to detect the changes of ¢ acetylcholine receptor subunit of
mRNA expression following nerve injury. Methods: TagMan real-time fluorescent quantitative RT-PCR was set up by using
clone vector pMD18-T-¢ as standard object and its sensitivity, specificity and repetition were all evaluated. The mRNA expres-
sion of acetylcholine receptor e subunit in the different period in the gracilis muscle following nerve injury was detected with the
above method. Results: The dynamic range of the assay varied from 10% to 107 copies. After nerve injury the expression of ¢
subunit first increased and then decreased compared with the control. Three weeks after injury, the copies of mRNA expression
of ¢ AChR subunit were reduced to the lowest level and then increased gradually. At 30 weeks the expression of € subunit in the
reinnervated muscle remained lower than the control(P<C0. 01). Conclusion: The detection of mRNA expression of ¢ acetylcho-
line receptor subunit by TagMan real-time fluorescent quantitative RT-PCR is accurate, sensitive, specific and time-saving.
The decline in nAChR number following nerve injury may be attributed to mRNA expression changes of ¢ AChR subunit.
[KEY WORDS] nAChR ¢ subunit; real-time fluorescent quantitative RT-PCR; peripheral nerve injury; gene expression and
regulation

[Acad J Sec Mil Med Univ,2005,26(1):13-16]

FEEMERGERR EE N, EEEMI R
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nAChR -¢ W 847 mRNA kWL,
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1.1 ZHHEBR 4 3~4 BN SD KR 42
R EEE 230~270 g, KRKEILAAREZFAR
WIEEMBEURMERGEBEEARGH 1.2.4.10,
2030 IR 74 . B 6 R, KEMEEES3.0%
B ZHREECHE# 0.1 ml/100 @), sr B R E
XA Pt 78 L, 7 BE S BT A 2 (R FLA 2 4y 30O A LS
0.5 cm MYIWIHAE. EEMBETL 11-0 2845
MZSMNE A . RGBT # 5 E S Y
B AL AR ARZA (BN 4 12 MRA) , BA D HRTE,

1.2 ¥ RNAMBRBRAFHZREE JAEARR
A TRIzol Reagent 2 RNA fi#i2iAF & ( L1EHEE
AW ED TR IR ELE RNA £ ik S e HE
B, £ 260 nm K 280 nm Y6 F FE BTk
RNA W& & RO E, ¥ # R ¥EAEH Superscript I
(Gibco BRL 2 &) &t B2 /E L 8 £ 17, Fr 18
cDNAF —20°CR7#F,

1.3 pMDI18-T-e E#AhME AT LERAH & FIAH
KRB AL &S RNA # — 3 RT-PCR(TaKaRa
Biocatalog) ¥ ¥R T4 « EE F B (392~540 bp,
£ 149 bp), LB FFI. 5'-GTC TGA CTG
GGT GCG TAT GGG-3', F##5!4.5'-CAC GGT
GGG TAG GGG AGA TC-3', ¥ 1 =4 2 B [ ik
Jaaidk, % A pMD18-T Bk, M FIEHAMELESTE <
HE 149 bp BMH B, BE T BEL2WMAH L
2% PEG #ifb/5, LA 260 nm B EENE S E R
WA TFERITEHEINE L 10 FHTEER
BR.EJEBEAE NHHS 5 5 10°,10°,107, 10°,
10°,10*,10°,10%,10" MR M, E A LM RILE R
RT-PCR K B4 .

1.4 TaqgMan AR A AR < HHEFRFBER
i R REEYEARATRITRER, FIN 5 -
FAM-CAG CGT TGG TGC TCT TCA GCG TCG
G-TAMRA-3', B-actin YE RN IE S B, L5
#1.5'-TCA CCC ACA CTG TGC CCA TCT ACG
A-3', F# Bl #.5-CCA TTG GCA ATG AGC
GGT TCC GCT G-3', 4t K5l K 5'-FAM -ATG
CCC TCC CCC ATG CCA TCC TGC GT-TAM-
RA-3', ¥ Hig M R EWHARARHEYE.

1.5 TagMan %8 % X % & RT-PCR - & PCR
KM EZRBEEN 50 ml: 1 X PCR buffer, 2.5

mmol/L. MgCl,, 200 ymol/L dNTP, 400 nmol/L
. TU#ES14, 400 nmol/L TagMan #F4t,1 ul Tag
B, B F2 . 94°C 5 min, 93°C 30 s.55°C 15 s,
70°C 15 s &% 30 ¥k, 70°C 5 min, PCR & i #1%k
$E PR B R A PE-5700 #5262 & PCR 1L,

1.6 HABEKNAEIRAFT RLERAMNER. K3
WO RHEE AR BB ERBENEERERME
J& 78 PE-5700 B3¢t £ 8 PCR U L 4T H# R I,
FPYHTHEEERK. BT TEHRESEEAF
STOORLM P AL AT F . AFFEREKRT 30 ME
IMBTRKIAE S IR A AR, Y LIRS 1T
10 i ¥ 5275 B , B IR w7 A T B BE A 8 D1 30D 1y O v
2 B R R AL L 30 SR 15 B 2 B AR HE
2.

1.7 =¥k REAXHKEEE RT-PCRF
BoEERN & E AP AERAN ¢ mRNA &
B-actin mRNA, I #5 ¢ mRNA ¥ N H/EH TN S
B-actin mRNA Fikg# N FHTBIE.

1.8 it #a®E TWPEL r+s KA, ME
GERFH AT,

2 5 R

2.1 HABLHEIRFEEELMNER EF
EAMRMEET A 6 MER. BRI RN
107 ¥5 DR o &, S AS K T BR A 10° # 0L, 57
KR P2 D1 BT ) 18 35 3K (threshold cycle, Ct ) 22
B EEmEBSLZ BLXBAMEXRE B =
—0.998~—0.999, &%} —3. 1~—3.6(& 1),

28 r
24 t
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lg copy

B 1 e IF &40 7E B AR A i 2%

Fig 1 Quantitative standard curves of ¢ subunit

2.2 TaqMan %8 % & % & RT-PCR F i 4 1L |
REE AR RPN 107,10°,10%,10°
10°.107 My #n v & #E4T PCR RN, 3 38 7= ¥ 43 B 47
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BHMRT D TES « EERHRFTHA KEE
B2/ 3700 BN FAUHETTINT . RS « ZEEH
FE—ELRIET FERSRE. S RERET
10 fEEZERBE, RGN B AN 102 #I1, B
BT R R 100 B,

B2 efREGRRHNEE RT-PCR =i BikE
Fig 2 Electrophoretic product of ¢ standard object

following real-time fluorescent quantitative RT-PCR
M : Marker;1-6:102-107 copies standard object respectively

2.3 FHMHEANR BN AEHBREMNIRES
(10 ~10" #0143 5 Ly FEFTH I, D32 N BB H
HEZR(CVIHHIH 39.8%.29. 9%.18. 6%,

12.5%.10.8%.36. 1% ;% F iR tr R — R =046

M, AN HEEMA CV 55K 46.2%.32. 9%,
23.3%.13.5%.8.1%.21. 3% ; S W EL s FR e A 4
B 5HHER, ZIMNEFEFEHERLS. IXI0°EDN,

FREREAS 5. 02X 10° ¥ 1, EREA 0. 55 X 10° ##
iR BT YR A, DL T $ g it Fodit | CV
033.1%.27.8%.,40. 7%, #t g CV K 10. 2%,
8.6%.17.5%.,

2.4 MF ¢ B#EI mRNA 93 UK REWEAR
#) cDNA #1795t E & RT-PCR &, W15 « WA
i mRNA # 15,83 M S pactin WEFEXE
HITBE  EREAEHERGEENTRES, T
BNEFEMREREDISHEL. BB 1A,
W2 mRNA # 01 %8 (7. 74+ 2. 13) X 10°/mg
RNA, 55+ B4H[ (5. 35+0. 74) X 10°/mg RNAJ#H
H TR e REW D, 25 3 AR
(1.3040.30) X 10°/mg RNA; 5§ LB # L F,% 6
JEBT# (1. 9140. 77) X 10°/mg RNA, B AR JE 10
AZEGe, ERELE—NFEEH, F(2.85%0.48) X
10°/mg RNABE ARG 30 . W mRNA #
P2 H (3. 55+ 1. 61) X 10°/mg RNA, A& F
1E % X B 4H B 7K (P<C0. 01) ,{B 5 20 [ (3. 21+
0.66)X10°/mg RNAT# 10 BN WER T B EH
E5R. BEMESHEZA RT-PCR ¥ 88 7= 4 17 B g
WK (E D, ERERBARY B W LT
THES « #HBRARH 149 bp A, HL &Y
BEAGERBESHSEARZE ¢ WHEAM mRNA # 0151
ZIE AT RR,

WENODES IR  wNESE  CWPREE  WETONE NG R e

B3 HEIRA RT-PCR ¥~ HKER

Fig 3 RT-PCR results of muscle specimen in all groups

M:DL2000 DNA Ladder; 1,2:Control;3,4:1 week post-operation; 5,6:3 weeks post-operation; 7,8:6 weeks post-operation;

9,10:10 weeks post-operation; 11,12:20 weeks post-operation; 13,14:30 weeks post-operation
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ERFME XYY BHRIA, A T2 0
NELRMEENZHER LM « -ACRR, S
54 4 22 P 18] 9 24 75 %53 . 3 T 5 ) A L PR A i
45 B I 2 AR KRB — EHE W « -AChR ST
BIE¥KEHEE+SBEENE XS, ImHEE

RO, AEHERGEMREBENGRE 4R KX
nAChR (e ~AChR) By $ & fi% F #3418 89 K, T 3
MBESIAIEEKERRE XK,

Nt —HEEEKFE L FTZEE O EE,
AL PE-5700 K& & PCR {3, B 57 #9
TagqMan 3% 6 4, BT M 5L T 4 M AChR-e
mRNA RXKFHRACEEF R . ZFERYES
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(RARE A& 100 ¥ Il mRNA BERIE) BRI
BOEANT. EAHEMEEE 6 M RERE
B,

MeEERER, ERHERGENHEELRES .
T By B R Rk R s AL, 5XT A,
MHEBEEARE 30 A, WHA mRNA 5% 0117
f&FIE % 5t BE (P<C0.01),5 20 FE#1 10 F BT
ZRITBEHRER. BHEXRKRE. AEHZLHHG
B4 )5, B Northern 2232k I 3 ¢ T B 47 mR-
NA AWK E B RGRT B EE ACFES , BRATA N
HXMERTREEEHR TR TEARARTE, K
& & PCR %% Northern 2438 5 4 §URL, BB
W AR Z BN 2E RS, T TaqMan R4
R T PCR %R . B, L TagMan 52
ARt E B RT-PCR Ml ¢ WA mRNA K
MTLUEKEEERE RT-PCR #1 Northern 2%, 45
RHERAE,

ZEARE R ED 205 AT REP LR
X nAChR HEZMWATER LN, TEA mR-
NA K F 5% X nAChR (£ E R ¢ -AChR)$i £
ZEIA KRB ER FEIARTHRL « T
BA mRNA KF5ZEHEHKE RN ARG K
. 454 Witzemann £ MBI R G R, i —FEH
BRAPEMA T E AR, e T EA AL EE
Z3 e ZRFZEFRAFEHEE., Bt REWEHE
J& ¢ WA mRNA ik, /g8 ¢ -AChR %
BHEAERENEERE. B THEHFELEFENA
nAChR ZEEREBRERENRIGEEMIKE BT
LL e W BB fv B R R M8 At B4 2 v T RLPA Th g
BIKE. BIECERIREDY e WHAMERRIKINE
TRIER - ZBERZEHRZENRE LHRE,
DL AR B, o7 4 2% AR B AL B Tk /D R 3 B e A B
AL, ERERER NG EFEMILATIGERE. B
TRz e S B 7 2k PR 3R 2k 1 AT A S 4 8 UL A 2 RE K
BEH— N 1Etr. £5MRING ¢« WEAEFER
RAFPLFEZIMEREEIEBRRE (AL
BEAEBR Z A EER T ARIAVREE . agrin )M
VR EEDY A2 NLR S S R WA R BN, X

R MOMEBEEREH, 2K « WHRAEREFK
FRERUBREZEMHFENHEEBIHERHE
B 2B R TR AH XK.
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