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PUENBE NOS2 C—1173T.G — 954C M H R 2 A TER I
LA R S8 & o M FFAERE 5
LER, #HEH, Fie?, ¥ F?
(1. TBRBER AR BE L AR TEPE 40001652, T IRESRYACF AR B0 MBS TRFTI S TIK 400016)

[# E) Be:/MTBENEARESRE —SLAEHNO)ENBEFR C—1173T .G~ 954C U HRR 2 &M M H %N
HREMESHSHRIC, F kKB ARATEME 565 ACH 314 ], 4 251 #) M A AR FEF A DNA F R ERXE
i REE RS 14 PCR # AR M NOS2 C - 1173T.NOS2 G—954C SNP. # R :NOS2 C—1173T SNP £F #4347 CC.CT.
TT 4354 66.73% .26.37% .6.90% ,C. T A F AT 518 79.88% .20.12% . NOS2 G — 954C SNP £ H B 7141 GG,
GC.CC 43315 61.77% .37.88% .0.35% ,G.C H BPHAE 75129 80.71% .19.20% . AR ZB T NOS2 BHTE 2 101
SNP B 5 fh &2 H B4 : NOS2 C— 1173C + G — 954G 233 [ (41.24% ), NOS2 C— 1173C+ G — 954C 143 §(25.31%),
NOS2 C-1173T+ G —954G 89 #1(15.75% ) ,NOS2 C—1173T + G- 954C 59 F1(10.44% ) ,NOS2 T — 1173T + G — 954G 27 ff
(4.78% ). #3&  ARBFTIE AT EDUEANEE NOS2 FFAY 2 {7 55 #9 SNP 3 FI RS B H A & 40 A AE , W58 I% 2K SNP 5 H
A TR BEFIER 7 6 R IR LS IR LR

[%8R) FFE - EULE S AT BREEN (SNP) A5 50 A ARA i B F A ER RS9 PCREAR
(FEBRESEESES] R349.5 [C#k#RIRED] A (4 B3] 2004 - 09 - 02

Genetype combination distribution and allele frequency distribution of single nucleotide

polymorphisms of NOS2 C—1173T and G— 954C in the Han Chinese population
MA Hourxun,et al
(Department of Geriatrics , College of Clinical Medicine , Chongging Medical University)

[ Abstract] Objective : To study genetype combination distribution and allele frequency distribution of NOS2 C— 1173T and G — 954C
single nucleotide polymorphisms (SNP) of inducible nitric oxide synthase( NOS2) in the Chinese Han nationality population. Meth-
ods : Genomic DNA of leukocytes in venous blood was obtained from 565 Han Chinese people( female 251 and male 314) . The NOS2 G
—954C and NOS2 C - 1173T SNPs were genotyped by nested allele — specific primer (NASP)PCR. Results : The genotype frequen-
cies of CC,CT and TT were 66.73% ,26.37% and 6.90% respectively in the NOS2 C - 1173T SNP.C and T allele haplotype fre-
quencies of NOS2 C—1173T SNP was 79.88% and 20.12% respectively. The genotype frequencies of NOS2 (s, GC and CC were
61.77% ,37.88% and 0.35% respectively in the NOS2 G —954C SNP. G and C allele haplotype frequencies was 80.71% and 19.
29% respectively in the NOS2 G —954C SNP. The preceding 5 combinations in the natural combination distribution of two sites of
NOS2 SNP were found as follows: (1) The genotype combination of 233 subjects was NOS2 C — 1173C + G — 954G, its probability be-
ing 41.24% . (2) The genotype combination of 143 subjects was NOS2 C— 1173C + G —954C, its probability being 25.31% . (3) The
genotype combination of 89 subjects was NOS2 C — 1173T + G — 954G, the probability being 15.75% . (4)The genotype combination
of 59 subjects was NOS2 C - 1173T + G — 954C, the probability being 10. 44% . (5) The genotype combination of 27 subjects was
NOS2 T~ 1173T + G — 954G, the probability being 4. 78 % . Conclusion : This study shows the features of combination distribution
and frequency distribuion of NOS2 SNPs and provides the basic laboratory data for the further study relationships among NOS2 SNPs,
its physiological function and diseases.

[ Key words] Inducible nitric oxide synthase; Single nucleotide polymorphisms( SNP) ; Combination distribution ; Haplotype; Nested al-
lele — specific primer( NASP)PCR technique
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M2 HFRH— R A A B (induced
nitric oxide synthase,iNOS, NOS2) £~ NO A=¥ &
A S S (PR A ) A R Th B 2 — , s M = K
WARFEIE NO M/ U AYI¥RE. S AR A
PO TE 17 S Ak 1 NOS2A FEH a] fE4E A
KRR RS EEEM S8 kB
NOS2 (iNOS) Ji a X | {if 0. 7kb &k ) AAAT/
AAAAT BE )T I 285 5500 A BB S BRI
BHLBEeERER XD BT ERBAL, A
B BB B NOS2 HIE B TR C -
1173T .G — 954C HL4% H M2 2 751 (Single nucleotide
polymorphisms, SNP) 55 {3 2 R 37 % J He4H 15 70 1 4
MEFFATRFFT , AR 7R FLA T AR MR AT, S A%
KRR T Y2 F T SR R

1 MRMRS5HZE

1.1 Rt

BEHLE R B SR ABE K S65 ATE NHTIT ST £, 3 314
B, & 251 ), Bzl 1.25:1, FERBEEE23-89 %,
FHIER 62+3.5 %,
1.2 ®»AFk
1.2.1 DNA#REK

EDTA HiEESMNE &bk 210 1ml, F50) £ 3% ( L R
AY) TRARA R MR A4 Y A4 DNA,
1.2.2 NOS3 #H SNP il
1.2.2.1 3¥F3NEB Rt

REETT R EE T EE NCBIEEEREYE LT L)
F] genBank 3R I NOS2 2 [H Fr 51 B H A0 5 {7 2H) SNP {5 &
(NOS2) 2 [ 51 3k B genBank NO. AF017634. Homo sapiens
indu. . . [g1:3421050]) . F A Primer 5.0 B4R &R E
ZH519. ARSI TR A ESHE, X 1.
FEEPR TR, 58 B LR E R TIRE, 518 T4/
G 54 8918 17 B ¥ (melting temperature in operation,
Tmo). FRAISIMRI AT EREESEYHAGRA RS B,

F1

1.2.2.2 FMAERXFMNERFFRES Y (nested allele — spe-
cific primer) (NASP — PCR)PCR # A - #l NOS2 G — 954C
SNP 5 NOS2 C-1173 T SNP,

AL NOS2 G- 954C SNP % 8] NASP - PCR #
AFEHE. HSH—-FEESEHENO)HERBFHKX G- 954C
SNP % HIFRS 1Y ( Eis| Y hl i L8k, Tilfs 14k
e 1E 88, an T B R

S HEE R FIFS 4 (R R)NOS2 - 954C: S°
GCT TCA GAG TTC GAG ACC AC-3"

FNEEFR T Y (KRR )NOS2 - 954G:5°
GTT TCA CCT TGT TGT CCT TGC -3’

AERRTRUMEAMFERRNEMERERES (3’
i) B H Y SNP {7 .

680bp
| 512 bps
GO | —954C
. 3
5’ a P
- 954G QO
- -

— 209 bps —l

FAr R E RS PCR #AR 447 NOS2 G - 954C NP RIEE

i BERESE(WESDS Y

HBEAX EWIIY G:5’ — CTC AAC TTC TCC CTA
ATG TAG TTG-3’

BENX TS G:5° - TGC CCA GGT TCC AGA
AGG CCA G-3’
1.2.2.3 PCR RpifkR R &M

A NOS2 EE 2 i s i gm0 B s B GC LT
60% LA, Bl NOS2 G —954C,NOS2 C— 1173 T SNP #4
PCR [ b & Z vf BT B Hot start Taq B i A [E X R AT (L
(Times) =¥ H R s Al 24, 2 SPRTO01 RIP ¥ (EE
Thermo Hybaid 24 ®)) 347 PCR §' 4347 . PCR & B4R
FEERHWEE R 2 AR, PCR M B K M40 3 FF
7. PCR ROIRRABINE 3 FiR, RN (S
£ MgCl, .dNIP) & fh B X ReT {0 A BRA R R AL

SIMREBABE

genotype pnimer

LP(bps) GC(bp) AT(bp) Tat(T) Ta(T) Tao(T) Da(S)

NOS2 - G954C
NOS2 Gy: TGC CCA GGT TCC AGA AGG CCA G
NOS2 - 954G: GCTTCAGAGTTCGAG ACCAG
NOS2 - 954C: GTT TCA CCT TGT TGT CT TGG

NOS2 - C1173T
NOS2 Cy: CCC ATA CAT ATG CAT TTT TCC

NOS2 - 1173C: TGG TAG CAA AGT GTT GGG AC

NOS2 - 1173T: AGT CAC CCT TGA TCT CAC CA

NOSZ Gy:CTC AAC TTC TCC CTA ATG TAG TTG

NOS2 Ty: GAC AAA GTT AAT ATA TTA TGC TG

24 10 14 68 63 60 60

21 14 7 70 65
20 11 9 62 57
21 10 11 62 57
20 6 17 58 33 54 59
20 8 13 58 53

20 10 10 60 35
20 10 10 60 55

i :genetype: ERR  primer 51% LP:SIMKE G- SEMEHER C-REREER A-BREVEFR T-WREEKTR
Tat: BB KBE TaBXBE  Tao:BATRE  De: iR X, SIHEH MER TEXFERERFUEBRL L,
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T2 EERE

_ ) Preduction Productior Productior
Crenotype Prexluetion lengeh G TYTC T Tae) Prommerase
NOS2G — 9540 680Lps{ C: 31260, G 2090 ) 4.32 86.24 04 05U Hop star Tagg B
NOS2 C=1173T 331 bpst O 268hp, TIOZLp! : RIS 84,25 g4 0. SU Hon stan Lag M

Production lengths P4 EE GO% 75 v 5 B0 4o i FIARL I v BB L B A0 L Tone FIE [0 M
®I OPCREM

Genotype Predensturation denaturation Annealing Extension Cyele number
MNOS2 G- 954C 95T Smin 4T 30 BOT 3= T2C 30 4
NOS2 C=1173T . 95T Smin 947 s 37U 3ls 72T 30 4

Genetype: M A predenatiration: %% denaturation: W H: Annealing: 122k Extension: 88 Cyvele numbers (5L
F4 PCRREEER

Genotype ddH0 Buffer Mgels  oNIP Pl P2 P—wild P nmuated Hot start Tag Temlaw

i tuly  Aply MY (pMI Gl /L) Gamel/L) (pmaol /L) Cpmal /L3 polymesasct U3 DNAL !
NOS2 G- 954C 'I 2 15 21H) (}. 125 . 123 0.3 0.5 (.3 100
NOS2 C=1173T # 2 13 2(K) (1. 125 0. 125 0.5 (35 (s 1

VE: T IR 20 TR PL: LRI, P2 R 190D wild : B SR BB SR R 1 P — mutaneds B8 TS AL IR
FEG14 Template DNA BT DNA

CLINOS2 G- 9540 SNP ke 44408 57 680hps [ 25

SEZR A b IR L 1 200hps Sl # L DR R B

GAGHEE o L 15 S12 0 00 227005 B 0 B0 85 ol 2

WE CAC Bl o B 0 AT 209kps 55 512 0ps (1R
& HPHIWT S GAC BT, e kEs YeniE 2 Biag,
H2INOS2 C— UI73T SNP e k25 9 50 01 - B2 3310hps

e PRSI L T — R 268k 1 2550 & L BRI 4
WA 0 CAC Sl 5 I A B L0020 O el 25 0 54
B2 NOS G- 954C SNP BSKE WA TAT A 15 i o B 2680ps 45 102hps 1Y
FAFE BN, Crl sl 7 FUokas W g 3 i .
1.2.2.5 #diitsrdr

I BE =55 T

A REA~ SNPGURY T A6 A A i AT B A L B
T S PR S A A B P A AR
VERLZE AT 3 B SRR A~ SN {0 07 A% 5 o 6 TR A AT N
RE P L TR i

2R AR T S MS - OFFICE2000 1) EXEL £ {7

g

3 NOS2 C— 73T SNP Bk E

A3 P4 2% S0 SR I v vk O B DYY - 11
VLG <AL PR (3 et 038 )0, i M o A v ik
WAL B (EB) M (6 ISR EB 8 5 J0E 5 4 A R 2.1 NOS2C- 11737 SNP 5 NOS2 G- 954¢ S\P
EFE) WD = 940300 B SRR BT IR CIE TS (X BT - S Tomam e
L POR 2 MR ERRI R GRS

1.2.2.4 NOS G 954C.NOS2 € 1173 T SNP #) NOS2 C - [173T SNP KL B4 CC.CT . TT
PCR FE 1 445 SR 66, T3% 26, 37"% 6. 90% , C T Hfa KL Y

T PCR =4 10 0 2% siiiiene, et iy toov,  CRARBIDE 79.88% 20 12%

EA SW 2RAE PR Yh, HEBKES R B 0. S L NOS2 G - 954C SNP AL 54 4if GG L.GC .00
B U [ Smin JBEREE 1M R IS (g, SEII 61.77% (37, 88% .0, 35% , G C S KL 45
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49K 80.71% .19.29% .
2.2 NOS2 C-1173T SNP 5 NOS2 G —954C SNP
mASARBSHERL

AR YR B iR NOS2 #:[H K 2 i 4 SNP
PALHRNA 8T, RAFNOS2 T 1173T+C -
954C H A FEE B, A/ 5 Fral A 3EE A H N,
NOS2 C— 1173C+ G — 954G 233 (41.24% ), H

HHE 128 11(40.76% ) ;NOS2 C — 1173C + G —954C
143 47(25.31% ), HA B % 76 15(24.20% ) ; NOS2
C—1173T+G - 954G 89 #l(15.75% ) , Hr B HE 53
5l (16. 88%); NOS2 C — 1173T + G — 954C59 #i
(10.44%), HA B¢ 32 #1(10.19%): NOS2 T -
1173T+ G — 954G 27 (4. 78% ) b B 17
(5.41%). HARWTES

£S5 NOS2-C-1173T 5 NOS2 - G—954C SNP AEHH

NOS2 C-1173T NOS2 G-954C  Towal 565 TFREQ(%) F/T(251) FFREQ (%) M/T(314) MFREQ{%)
1 CC GG 233 41.24 105 41.83 128 40.76
2 cC GC 143 25.31 67 26.69 76 24.20

3 CT GG 89 15.75 36 14.34 53 16.88
4 CT GC 59 10.44 27 10.76 32 10.19

5 TT GG 27 4.78 10 3.98 17 5.41

6 GC 12 2.12 5 1.99 7 2.23

7 cC cC 1 0.18 1 0.39 0 0

8 CT CC 1 0.18 0 . 0 1 0.32
&it 565 251 314

3% i

—FALAEAEE(NOS) R —Fi il L - ARt
B A ZREYEE RN TR - AR
(NO)WFRHEEF. —A LA (NOMWERNSE S rh x4
LRI ML T 5.0 48 R G0 HA 4R 55 100 9K
J3 R IR, SR AT 38 VA T RS A T
T/ 3R S 55 3 At S ot 4 BE R B L O Lk
GHERIRRMER P E LR ERES OEES
PR T B A RSO 7 SR Wiy AR PL R O T
AW S IR A KSR . CAFRIESE
HNEE MEFAFESSENB S0 EE
fif# (induced nitric oxide synthase,iINOS, NOS2 )3#i i
ik — AL & (nitric oxide, NO)W AN, 25 T4
PR 9e PR B OR T R LA RO R
LS 0 LA | 30 Ik o R B8 4 5.0 1L B i 1Y AL
VR

MATIR FHIE T NOS2 BHEZ AR L B4
PERER AT R XM ELR P35 (I (CCTTT), R
P81 (TAAA), /(AAAAT),, EE ¥4 1l LT IR
ZABPEVL RIS B PSR (e ) B B et
P L PR B PR v LA B L S ) R R
WO FERIL NOS2 BN SRS K B R B
A—EWHXE. BB 2% g rhEA

HESHE—S IR STEERNTSX NOS2
(CCTTT), EEIFH &M, H A 17 NOS2
(CCTTT) 7. NOS2 (CCTTT) 5. NOS2 (CCTTT) o
EE P =R SRR, £ B NOS2(CCTTT),
BRI EMER SRS ABHELAN R
ER.

HAIA T NOS2 Bi X 1 G — 954C . NOS2 -
C1173T SNP ¥t et s s b . Eobed
Kun %-'- | Hobbs 2-2- B¢ 4R § NOS2G — 954C.
NOS2 — C1173T SNP B A7 s 5 7% 55 o7 & R Xk
IR T S5E T ILEX—FE ARERICHE NG
Ry 4E T 7E L B 2R ARE B AT LA & NOS2G
—954C \NOS2 — C1173T SNP 5# 9 H K921
WS, BE AR RN SNP S REA G SR
FRAE IR R T

AW KR GE H E UK A#E NOS2 G - 954C
SNP %43 3 FH 73 i 0% G — 954G R 61.77% .G —
934C N 37.88% .C — 954C & 0.35% ; NOS2 — 954
G 55 R B BT 80. 71% , NOS2 — 954C
A B R BE RN 19.29% . NOS2 C—- 1173T
SNP % 2 H 45 % C - 1173C 66.73% .C -
11737 26.37% . T — 1173T 6.90% ; NOS2 — 1173T
T A RUSIR K 79.88% ,NOS2 - 1173 T %
fir SR BRAE RN 20.12% ¢

A MR R EIUE AHE NOS2 C— 1173T,
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NOS2 G—954C SNP % i 3t R 4H £33 4 B ALE 8
FpLoMARLZINOS2 T-1173T+C-954C A RN
R, HET S AP & HE A4 58 NOS2 C— 1173C
+G—954G 233 $1(41.24% ) .NOS2 C— 1173C+ G
—~954C 143 i (25.31%) . NOS2 C — 1173T + G —
954G 89 il (15.75% ) \NOS2 C - 1173T + G - 954C
59 f51(10.44% ) NOS2 T— 1173T + G — 954G 27 1
(4.78% ), A A EHE RS0 IEAFEES R
HIZE R, XFP A TRIER AL R R K 555
FEAER (SRR AR B ESL E J)MEE R, X
HFFE NOS2 K SNP K H 41 A4 1 Fl AT RS
R A4) A 76 B {4 A= L5 B ML R iV E B A iR
HEEEX, HET ELAFRABEHFEAEAR, M
T Y KPR BHARIREA BRI LAESS

2 £ X W
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