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[ ZE)B8Y.BIIERREA A(chromogranin A, CHGA)JF 3l 1 X I8 —415T/C FI-462G/A v 15 FEPH £ 50E 5 dE B 2% U 10
MINE, Fik MATEZAME 1CU 11 294 B EAE B, 1 B ABFE SN (polymerase chain reaction, PCR) 2 DNA JllJ 75 ARG
HMEIMFEF L CHGA-415T/C F-462G/A 1 i FEF L I+ 5 B IR IREFEBAR ST . R . OARGLEE 5 T X (R
CHGA-415T/C £l CHGA-462G/A {3 5 A/ NS JE PR R (minor allele frequency , MAF) Z [0] CAE 2225 5 @4 fF 4 -415T/C
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Correlation between CHGA-415T/C and —462G/A genetic polymorphism and

prognosis of critically ill patients
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University)

[ Abstract]Objective : To investigate the correlation between —415T/C and —462G/A single nucleotide polymorphism in the promoter
region of chromogranin A(CHGA) and prognosis of critically ill patients. Methods ; Totally 294 critically ill patients consecutively ad—
mitted to our ICU were recruited. The —415T/C and —462G/A genetic polymorphisms of CHGA were determined the by polymerase
chain reaction and DNA sequencing technology,and correlation between genotype and clinical characteristics of patients were ana—
lyzed. Results . DThere was no significant difference in the minor allele frequency (MAF) of CHGA-415T/C and CHGA-462G/A ge—
netic polymorphism between participants of this study and the healthy people in Asia. @The CHGA-415T/C MAF of death group was
significantly higher than that of survival group(MAF 0.378 and 0.292 respectively, P=0.046) ,but there was no significant difference in
the CHGA-462G/A genetic polymorphisms between the two groups(MAF 0.096 and 0.107 respectively, P=0.717). 3 Survival analysis
showed that there were significant differences between CHGA—-415T/C mutation group (including TC and CC genotypes) and wild
group(TT genotype) (Log rank=7.331;P=0.007). The mortality in mutant group was significantly higher than that in wild group(0.325
and 0.191, respectively ; P=0.010). Binary logistic analysis showed that CHGA-415T/C polymorphism was an independent risk factor
for the mortality of critically ill patients(OR=2.055,95%CI=1.051-4.019,P=0.035). Conclusion . Critically ill patients with CHGA
—415T/C mutant genotype display higher 30 d mortality than wild genotype group. Furthermore the death group had higher MAF than
survival group. The CHGA —415T/C polymorphism could be an independent risk factor for 30 d mortality in critically ill patients.
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A T) 9 AT ) A S LA ] ) 4 B S8 E S
)W (systemic inflammatory response syndrome, SIRS )]
g B G AR T LS B R AR T REBL FISE T
SIRS 52 [ BRAZ AR G4 R HE A S
PHLES R TIRE , 3™ EH RS T Ry &
SAVEE RN, 5 EAE R I BUS BRI C

W& A (chromogranin A, CHGA) J&'% I
i o b R e R CR AT 1, AR n] 20
— RINA Z R YRS Z I B, BA WA L
3 g -0, A LA PN K AL I RE LT | SR e ke Ak
A0 I D RE 55 22 M e L0 AR BRIDAEY, A
WFFER WS CHGA Ji 3173 19 2 2850 nT 2 i AL
PR A 22 R 22 2R G T 1, 5 i 10 A i 1T A O
BRSO AR G . AR IE T S B ) FAE ST
HCHGA ARV, SHEAERA B, X
Be S5 RGP AE N 5 L2 0 e et 47 [7) 5304 1) '
R R ) B AT R F CHGA, R AEAE HAE AR
LR L R B R R 2 5 B AL Y 1
B

e Sy A RS TPy R PR SRR VA T ) S BRE B B, I B
TR G A 5200 2 5 RNA REGMRY AT,
TS FE D R IRAY K F- . CHGA Ji3 3 73 2
SR HAE RS WIS ARG I MR A BT
FAMER B CHGA J& 3 ¥ 1 FA% H R 22 81k (single
nucleotide polymorphism , SNP) 52 i 2| 51 5iE f8 4 il
J&  TEATT BRSBTS o G 8 1 A BF 90 R B
X CHGA A A 1 2 52 Wi HLf5e /)N 55 {37 Bk PR At 5
(minor allele frequency, MAF) 5 1 8l T3 #5462
(1s9658634) ,—415(rs9658635) , il i X SNP J [K] 14
VERE A I PR E 9 AH O 0 A, S0 iEAH 5 CHGA
(1) SNP PRI 2R S A5 0] EAE B T A 520

1 #RifnA*E

1.1 ##

A1l DNA 2B & (Ut KARAE AR A R A
I3 PR 2 SR BUA I &, 525 DP319) , DNA Taq fiff . DNA
1000 Maker DL Je 5 350 A K& =AY TRA AR, 519
JFHVH Primer 5 #4451 . L AGGGAAGGGAGAACAG,
T % : CGTTGTCCAGAAGGCAGTAGG,,

1.2 &FkdF

AHFFE A HTHEE MBI 5T, A 2012 4F 7 A &=
2013 4F 3 HiEZ AMEHE K ER R E RS — BB AL R 2
BL 351 B E

HEBRARAE . ALE ICU 712 24 h SGHIGRIR 4 R 34550
TR AET, ZIRAE ICU B #2850 i 8 % o
MR OIS 05 )5 |, DB R SN B L I DNA
PRI R -G il B%E IV (polymerase chain reaction, PCR) SE565 2
NG

Fie BN AKRUE, HER AR ICU A2 24 h 523 24 ] /b
BEWGERE 5 0] ROIRAERE 2 6, ZK A ICU 2
B PR P9 3B R R R AR 17 ) O R O R R
2 5] FEHL DNA 1 DNA § 38R e g 5 ], eI 29445
A, AU RIS LI 2 B 2ftbufe | IR 15
BHARNSHZ R BB E FEsS .

1.3 CHGA 23T AR SNP 1% &4y ik

CHGA Ja 37 SNP i S e He4400 () A R 22 E E R4
YIRS B NCBIBdE %, CHGA Ja 357 SNP i a5 45/
A FE IR (minor allele frequency , MAF) KT 19%; (2)
22 [HNA CHCA Ja sh THIFGE SCHik , SNP 7520 % CHGA
ek LA R, 5 R B 04 o S UE A o6 . e
CHGA-415T/C F1-462G/A W7 5 4 AT A% R FE AL
1.4 DNA #23% CHGA-415T/C #2-462G/A 455 3k B A 5-A)

BEAMEICU JF 24 h P, gk g AN AR 5 ml 32
B4 DNA R4, SRR E @ PCR HiW R By
FEARIE DRI P ) 22 T8 BR AR DNA ZEBU AR 226 Il K AL PR
HNEEHKIM 1 ml J5HEH DNA DNA %8 K20 25~30 ng/ml,
i FHZ4 70 ng DNA FEARR T H (9 5 Bey 44, PCR § {4
%:DNA 1.5 pl, ETi#5144 1.0 pl,DNA Taq B TiT1E Mix
12.5 pl,ddH,0 8 pl, B B 353 bp 454,94 <C
30 s-59 °C 60 s=72 °C 45 s,35 AW, PCR ¥ 1= Yy -
FFH AW mIE T B E B 7 Bl 51T CHGA-415T/
C F1-462G/A SNP {37 s FEPI RIS ST | FE RN RE Ry B AU T,
L5 s RFHHE R

ICSR T B — B R B L (45 B IR 18
NI RIS ) | 20 B 45 VR I ) 8 AH DA 0 [ 2 I
W ZEAE (acute respiratory distress syndrome, ARDS) ML IE
SVEATRE MG B O CIE KT B AR (ULEF IE
205, WA BE T AT ICUSE 1 RINMETREIE S (2
HE TR AR IS BT 4> —APACHE 11 iT4% | i1k &k A4 3T
J3—SAPS 111145 4= BB YL AH X A B 2 8 170 —SOFA 7T
43, LA 30 d FETRAE A A2
1.6 “%it¥Fri*

WML 294 BIFFAHRIERI B TS HCR A
FREEEGR A AT R TR, FFAESNMEI
THESHCR PO = prifE 223k LR FL AR b AT o A
AFFE IES AR I 2 HCR F P ORI 434 0 5%, 4
[8] b 42 1847 Wilcoxon—Mann—-Whitney U #6556, 10 5% A4E A7 2H Al
P A FLA R ST MAF,

VL CHGA-415T/C 3 FUBER5AS R 2 21 WiHE L (—415TT
J PR ) FH 22 A8 2H (435 -415TC F-415CC FEPI ) | Mg
(14511 RARAE A 22 57 . K FH Kaplan—Meier A= A7 434T422: 2 41
B 30 d B, SR T logistic [MIAZHTEE T B34
FET-IAHSCER I 2 . K g7kt @=0.05,

2.1 CHGA-415T/C #7—-462G/A SNP 4% & & B A B 515 5 A
A

MR LN A 294FIICU B . Hi CHGA—-415T/C A A5
LM ARAE N  TT FE R A AL 131 4] (A s e 144.6%) |
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TCH: KA AL 141 (i & L] 48.0%) , CC PRI AY 22 5] (Jir
L] 7.4%) . SRR  EAE R E CHGA-415T/CHL I MAF
Sk 0.315, 532 FH E G AE Y BOARAE B ey NCBL SR 22w
i DX R AR MAF (0.384) HH LLIEE 2425 5 (P=0.197) , 1
LEAEH S AET 4 -415T/C 37 55 MAF 43514 0.292 11 0.378, 1
HAAG 7225 (P=0.046) . [F]IN X} CHGA-462G/A {3 s itk
FT00MT , ATESEHh CHGA-462G/A i 5 MAF i 0.104, 5 35
[ 5% A W0 AR A B0 NCBI B 22 7 D1 {3 A FFEMAF
(0.07D) M ELRIFETC ST T2 25 57 (P=0.339) , A A7 4 S50 T4
CHGA-462G/A {35 MAF 43512k 0.107 F1 0.096, o5t 112 2%
5 (P=0.717) R H-R K58 456 CHGA-415T/C F1-462G/
A DI T Hardy—Weinberg “F-HAGHE | W07 45 3 R B 43 A7 5
T PRI P4 TC 8 25025 (—4 15TUC 5745, » °=1.768, P=0.184;
—462 i 15 : x*=0.021,P=0.884) (£ 1),

22 CHGA-415T/C %A 4015 R % 2006 RAFAE L AR

TE CHGA-415T/C Z8M: 5T 2RIt h , K A%
2 B A A R FET2E  HE  , 43 3R 53/163(0.325 2) F125/
131(0.190 9) (P=0.010) (¥ 2) , AAF/ MLk B/RCHGA-415T/
C S50 (R 98748 55 A0 A7 30 1 S AH G, 2878 2H B AE1CU I i)
FER FETRIB W 58204 30 d AEAEAE B LB A 4 T 24
(P=0.007)(F 1),

KT 2 T CHGA—415T/C 57 55 2 M HE T 51
B AT REISA , X CHGA-415T/C 5T Az 28 F1 2% 738 2 £ 4% I A ¢
BE BT 28 PEAT LA, 45 9 o 90 P 4B AE — et o e 1 i
(BEEIRIEAF FAARE RN PRIES ) | P20 3 40 I T AR
KAFOL(ARDS R ATEE) MO (IR GR R R5E) B
P (ILEF L2 fEEAE P4 (APACHE 11 343 (SAPS 1T
O3 )M TCH 2422 5, e LA SR SOFA $E43J7
TR AE S 3522 57 (P (Y 0.022 F10.004) (35 2) .

£1 H£HFHSFTH CHGA-415T/C F1 —462G/A SNP L S EF A R & E E 715 R

Tab.1 Genotype and allele distributions of the CHGA-415T/C and-462G/A SNPs in survival group and death group
LAY R

SNP WAl X1E P8
wWwW WM MM W M
—415T/C. A (n) 106 94 16 306 126

R 3.980 0.046
(1s9658635)  FET-ZH (n) 25 47 6 97 59
-462G/A A (n) 170 46 0 386 46

R 0.131 0.717
(159658634 )  FET-ZH (n) 63 15 0 141 15

TEa, W, AR RIS B s M, AR TRISERLRER] s b, PECASR IR IR LA AP FIBET 20 MAF J3 A 25 5

F 2 CHGA-415T/C i m B 420 5 REBEIRKRIFER LL B 547
Tab.2 Comparison of clinical characteristics of CHGA-415T/C site in wild—-type and mutant groups

i RBEAE g4 (n=131) AR (n=163) XUfE P
— B

AR () 54.11 +19.63 55.75 + 18.37 0.738 0.461

T (H ) 80/51 83/80 3.028 0.082
I A T

ARDS (15155 HA1]) 20(15.27) 25(13.34) 0.000 0.987

HUb e < (B Ee ) 67(51.15) 105(64.42) 5.270 0.022

A4 185 (mmHg) 333(205,381) 321(204,405) 10 598.000 0.914
TEAIEBL

e (5 ) 28(21.37) 35(21.47) 0.000 0.987

1fit & (mmHg) 120( 106,136 ) 127(107.146 ) 9 434.500 0.086
SRR

KR (B 92(70.23) 119(73.01) 0.167 0.683

PN (x10° /L) 12.09(9.02,17.11) 11.29(7.97,16.45) 10 026.500 0.370
JH¥E e

FUHZLER (umol/L) 17.30( 10.00,26.10 ) 16.80(11.2,29.4) 10 203.000 0.513

LT (pumol/L) 78(59,115) 78(57,118) 10 488.000 0.795
fEFIE4)

APACHE T #E3 15.88 + 6.878 16.79 +7.123 1.112 0.267

SAPS T 14> 26.75 + 10.559 28.45 + 10.077 1.382 0.168

SOFA 41 4(2,6) 5(3,7) 8 585.500 0.004
30 d FETE(FIEU L) 25 (0.190) 53 (0.325) 6.722 0.010
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Fig.1 Kaplan—Meiersurvival analysis in critically ill patients
stratified by—415T/C genetic polymorphism of CHGA

23 WaEmBA T ek AN

R T 25 AR I EEAE B RTINS fE R R 2R 3R
TR =T logistic MR RY 25 5L A & A ARDS i
FHHLIGE S  APACHE 11314 .CHGA-415T/C {37 5 £ 451 4
A FESR T M SE TR S R &R . o CHGA-415T/C
ZAMEY) 30 d SET R B AEAC, AR EFAE A ST A
TR (OR=2.055,95%CI=1.051~4.019, P=0.035) (3),

#3 30dERTEHBRERSM
Tab 3 Binary logistic regression analysis of risk factors of
mortality on 30 d
I RAFAE LB L 95%CI Bffi Pl

AN 1.004  0.983~1.026  0.004  0.701

JR Y 1.411 0.574 ~3.470  0.345 0453
ARDS 2252 1.022~4.962 0812  0.044
MU < 3.213 1.221~8457 1167 0018
AGTREL 1.001 1.000~1.002  0.001  0.163

EE ISR 1.020  0.980~1.061  0.020  0.329
JLEF 1.002 0.999~1.005  0.002  0.167
APACHE 11343 1.069 1.011~1.131  0.067  0.019
SAPS 1134 1.038 0.996~1.082  0.038  0.074
SOFA PF43 1.143  0.999~1.309  0.134  0.052

—415CAER LN RAE - 2.055 1.051~4.019  0.720  0.035

3 3

TEARMESE R, X 294 I HEAE B35 CHGA-415T/C
F1-462G/A FE A RIS T 43 M, 45 3R B CHGA-
415T/C F1-462G/A 137 15 MAF 557 Y b X fdt e A RE
ATH I TE R E 2R, CHGA SR T Ay
Bk 14932, 7 AN & ForEI L 8 Mo 7, Jt
i 439 NEIERRY, EH CHCGA IR Z5MA £
AL AT A AE CHGA B3R £ 187K, Wen S50
NGE AR N AR S 523 © 28RS CHGA Ja 3l

T —415T/C F1-462G/A 37 35 FE K £ 3 PE T DL AR
CHGA FIZRIRIK 31X 2 M s 307 T kA8 ) hiai
JEE R R PR X 8

R R EE R E T AEFA ST A
CHGA-415T/C v 5 MAF Y. AR JA] (P=0.046) , 1M P
20 CHGA-462G/A {7 551 MAF WA Geit=¢ 25 it
— AR 0BT 30 d N IR AR, 45 R R
CHGA-415T/C 37 s5 AR 4 g L HF A 4 B A A7
TR OLE 25, CHGA-415T/C 3 5 58 AR 21 58 35 U A= 4]
B 30 d FLT- R EH

WF 45 A E A M58 45 B3 888 CHGA JH
Bl 1 22 25V AT RE XS 22 Fh 5 2 6 B A BRI RE 7
HEREIR 5 2RO A & A UG A G, 4 Chen”,
Yul®!, Salem!*'%5 £ I iff 57 & BL—988T/G . —462G/A |
~415T/C . —89C/A Z5 KL PR 1 22 25 M ok v 1L /) %
i L % e ML B A o3RRS DDA O,
HLHIFIFE S CHGA BYAS R e 18 7K X L2 1 g 43
W N H -1 A LA B /INBRUE I 2R (15 1 A
-2l - Ak Tijimal PIFSE R BH -4 15T/C A 15 & 58
S I A SUE I 2 0 R B

KT 2B CHGA—415T/C 222454 %) ThhE
FBE B AN KL TS AR G R AT BEMLI , XA [R] 5 PR A5 A
BE RS T R0, 458 B/R-415T/C i
F AR 2 FRE T B A A R Rl R L ARGE AR )
F1 SOFA PFAr4R i 38 w1 — 2D [m1 U 23 A,
7N, —415T/C L SR kA C AR R A8 5 ARDS .
MBS  APACHE 11 #7453 F1 SOFA -3 [a] 2 5
JEREIET - TRk IR &

TEPE I, 18k —Fb B 5 I 110 o 7 3k
AT, CHCA M HATAEZ M AR5 HA &
FRPEMERM, CHGA AT 22k [ 40285k F1 Fl
LI R EAY, CHGA Fi CHG Ay ( X
%, Catestatin) , S N 73U 22 20 LT B0 36 /N A
A3 I b R AS R T TR B 1, CHGA s,
N 44 Vasostatin—1 , HA7 ] 0L FC S 4 Y 22
i PR A BRI REN | [R B Vasostatin—1 A] LLAE FH T 1L
PN B2 AR, A0 R E SR s S ) I A PN B 4 v
BB, CHCA FIE M 2R i 2 Ikt gl oA b it
HPE RS FHLEWINVEH , Vasostatin—1, Catestatin F11
Chromofungin (CHGA ;) FBEA A B hT B B
A, I H. Catestatin F1 Chromofugin 845 etk A1
P R PR AN DI RE A FU20, DL BTSSR Fe
B, CHGA FIHATEZIKATRES S T SIRS KA T
ARDS F1Z2 k5 vl & A s B A

HIHAAEIT 2 B A Be it L1 CHGA 7K - 78 BAE
BE R B CHGA 2 HE B BIEA, B4
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TS A PIFR Y, X — ARSI B —
T RFEAR Z L RRTSEIESER, CHGA-415T/C 2745
5 HERE AR T A X — A A 5 AR R
MK CHGA 7KF-5 5 4E 8 45 W5 A0 G Ak 78 45 1
— 3, X8 CHGA ZSPENT BEE X CHGA F
HinAd Z KFR R, 2 58] T HiERE 2N
TR ) R A T e 25 AR B B P ARG

ARIFFAEAE— SRR, AWFFT R Brfls | /IR
AT, AT BEAFAE— R 1 P S i £y XoF 485 SR 11
SR [RINE ) PR CHGA I 7K S i £ 510 5 3 1
Ja BAH DT B A B R o7 45 51 AR ok
PRI 3% CHGA 7K, HEEVIA G 8281
BE TG CRMSE (A IR0, — L 5E 4
R CHGA W5 3 F-462G/A 25 MEXT CHGA
1A 2% 18 RN — BB g (s i A A sy I R e ) B9 &
P A 02 (HACHF 5T o JF R 7R —462G/A 2451k
X EE R TS S 3 A O, LA ) T R o ANV
T DAEE— S g i A R, ol E 5
il CHGA Ji3 s F 1Y 2 S MEORE AT .

RN, EE AR T4 CHGA-415T/C
MAF B, CHGA-415T/C F375 4 [ 345 T 2511 30 d
FET- ,CHGA-415T/C 275 e B E A R UG
(IRST GRS R 28, 1X —RIFE 45 5 A T Eh o £6 2% 7
Ja AR TR BRI A | TR it Sk T £ Y B
T A 2 P 0 U S S T RE R R T PR AL TV Y
TR

o
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