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[ =] a6 KT HSP70-2 %2R % A0 5K 355 (BMI) KB 3T 4B Rk
B e PE s ) 3% 58 (IHF) B % TG 69 % “I‘J&—?\'—AEVFPH o Fik 4201456 A—
20174 6 A 12 15 & K 3 98 B %o A AHERZ 09 4 & /R 3% THF & % 20541 , IT &2
S MR RE IR BB E TR TS ARAR 38 AT L 7R 69 4 Rk AE 200 4
AR A BT R4, SRR R A BEsE R AR HSP70-2 B +1267 4 5H., A S H
Z AE & AF logistic W1 )2 547 THF % & ¥ 48 % 69 &M B &, Jf il i LA ik it

X AR ey AR AT AR (RERD) , o #7 HSP70-2 35 B % A M5 BMI AR B L &
VER T B ERE0#Hwm, & %, M5 34,205 % [HF & %4? e R B 56 4
(27.32%) , TG B4 149 41 (72.68%) . 54 e st B4 Fo TG R AF LA L4, TG R
B 2R B LA B 3G e BMI, £ 5 F 4 e 4 200 4K, 7 AR 4% R B (ALT) Ao
KA R B 4 BB (AST) W B 913 (39 P<0.05) . 5 FUs RAFLLIE, TG R R 40
HSP70-2 % B 2 AAJAGIGG (AIG F A5 K B o A 2 7 A %63t 5 & L (3H P<0.05), B
KRR A2 JEFHPA (NYHA ) & 3 48 -2 THF % % HSP70-2 % B & 5 R (=
45.42,P<0.01);A/GEAZ K H 5 A R, &Sy aE B A F+ &, HSP70-2 3 B A
FAARREIZ CHFZERIMERIK(=19.14,P<0.01), % B & logistic = )2
AT LR TR ARE ALT AST A THF & e R B &9 A B %, BMI.HSP70-2
GG AR A (48K AA KB A ) A THF B % FUs R Ra94R 97 B & (39 P<0.05), L4
SR T, BMI 5 HSP70-2 A 1R % XM A B 3% ik L 2 AF A (RERI=1.15,
95%CI: 0.54~1.76, P<0.01) , 3t T 3% 4 HSP70-2 AA/AG A B/ & ¢4 % %  BMI s T
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[ Abstract ] Objective: To investigate the interaction of HSP70-2 gene
polymorphism with body mass index (BMI) and alcohol consumption on the prognosis of
Uyghur patients with ischemic heart failure (IHF). Methods: A total of 205 Uyghur
patients with IHF admitted in Urumqi Friendship Hospital from June 2014 to June 2017
were enrolled; 200 age and sex-matched healthy Uyghur physical examiners in the
hospital were enrolled as healthy controls. The HSP70-2 gene +1267 polymorphism was
detected by PCR. Multivariate unconditional logistic regression was used to analyze the
risk factors associated with prognosis in patients with IHF, and the relative excess risk of
interaction (RERT) was calculated by crossover analysis to determine the interaction of
HSP70-2 gene polymorphism with BMI and alcohol consumption. Results: Patients were
followed up for 3 years, there were 56 cases with poor prognosis (27.32%) and 149 cases
with good prognosis (72.68%). Compared with the healthy control group and the good
prognosis group, the poor prognosis group had a significantly higher proportion of
subjects with alcohol consumption, abnormal alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) levels as well as lower BMI and left ventricular
ejection fraction (all P<0.05). There were significant differences in distributions of
HSP70-2 genotype AA/AG/GG and A/G allele between the good prognosis group and the
poor prognosis group (both P<0.05). There were significant differences in the
distribution of HSP70-2 genotype (x’=45.42, P<0.01) and A/G allele among ITHF patients
with different NYHA cardiac function class; the frequency of A allele of HSP70-2 gene
increased, and G allele decreased with the increase of cardiac function class (x’=19.14,

P<0.01). Multivariate logistic regression analysis showed that alcohol consumption as well
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as abnormal ALT and AST were risk factors for poor prognosis in patients with THF,
while BMI and GG type of HSP70-2 gene (compared with AA type) were protective
factors (all P<0.05). Crossover analysis showed a significant additive interaction
between BMI and HSP70-2 gene polymorphism (RERI=1.15, 95%CI: 0.54-1.76, P<
0.01), and for patients carrying HSP70-2 gene type AA/AG, BMI<26.5 kg/m” increased
the risk of poor prognosis (OR=7.47, 95%CI: 2.51-22.22, P<0.01); there was no
significant additive interaction between alcohol consumption and HSP70-2 gene
polymorphism (RERI=0.56, 95%CI: —6.07-7.20, P>0.05). Conclusion: The HSP70-2
gene polymorphism interacts with BMI in Uyghur IHF patients, and BMI<26.5 kg/m*
increases the risk of poor prognosis in IHF patients carrying the HSP70-2 AA/AG
genotype.

[ Key words] Ischemic heart failure; HSP70-2 gene; Body mass index; Alcohol

consumption; Interaction
[J Zhejiang Univ (Med Sci), 2023, 52(1): 101-109.]

[ 45HE1E ]  Hedbd & H %38 (ischemic heart failure, IHF) ; #4K %% & (heat shock
protein, HSP) ; 4k it 4§ # (body mass index, BMI) ; £ & F 4% f2 534 (left ventricular
ejection fraction, LVEF) ; 2253 JIE J% ¥4 (New York Heart Association, NYHA ) ; 1%
% & Ig % @ 2 B B% (low density lipoprotein cholesterol, LDL-C) ; 7 & B2 # &, B
(alanine aminotransferase, ALT) ; X % & B2 % R 85 (aspartate amino transferase,
AST) ; & 4 B 4% KR (polymerase chain reaction, PCR) ; & X # #& 4F 4 4E wh &
(receiver operating characteristic curve, ROC ¥ 2% ) ; 48 3+ #2 41 ). & (relative excess
risk due to interaction, RERI) ; ¥t 14 ¥t (odds ratio, OR) ; & 45 X 4] (confidence

interval,, CI)
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1.3 DNA $EHURIEE ] 437

R R AR A AR B A B2 % i 38 35k R 241
DNA $2& Bt 57 & 52 UM J# 1 DNA, #£47 PCR #2
W, 514 (1E 1 : CATCGACTTCTACACGTCCA , JX
] : CAAAGTCCTTGAGTCCCAAC ) pH £ 2R K /R
BHEAE A W 25 pL N R R AL$E PrimeSTAR
0.5 pL, {7 JE 51445 1 pL(10 pmol/pL) , DNA #%
M1 L, SxBERRER 22 il (T BE B 1) 10 pL, AR
ity =R 1 pl, XFEK 10.5 wL. PCR ¥ 5%
.95 “CHIZE P 5 min, 95 “CAEME 30 5,55 ‘CiB k
305,72 ‘CHEAH 30 s, fE A 30 K , fx J7 72 “CHEAi
5 mino SR PR VE N I Be K B 2 AP ik
Y E A TR 2 A S AL IR R 10 wl, 7=
Y368 320 B W O A P DK 5 R PR AR
1.4 Hitsorik

K SPSS 26.0 # A #E AT et oA . ARIED
O3 AR I TR A BB A B (M
(Q,,Q,) 1 FR7R , 41 1H] L3R I RR AR 36 5 1 F 4009
AR (A 43 H) [n(%) 136w, 41 1R] FLASRH ¢
KB % Fisher KA 36 . AN [R]L DI RE 4> 2K H] 4540
I PR 79 A 41 28 HE 3R FH Mantel-Haenszel x> £ 5
I 147 Spearman M & PE M. RAIZ W EKAESR
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FIH ROC i e e 2 Wi i #UBT (i . R FH SUAE 4y
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JE BRI, P<0.05 HZERA G FE X

2 # R

2.1 AU THF H 5 5 B X B8 28I R R AE
e S 28 R A L 45
B 3 4F,205 ] THF &, il 5 A K56 141

(27.32%) , Tl Ji KL 4f 149 1911 (72.68%) . 5 fidt Jé X
MELLFN T R4 bR, s A R AL DA B 61 BH
WG, BMI.LVEF B s B A%, ALT F1 AST BH &
= (¥ P<0.05) . SHUE RAF4 i, WE A R4l
HSP70-2 K[ B AAJAGIGG , A/G “54v B K 43 A 22
S G E X () P<0.05), W31, Mantel-
Haenszel x* K 5 45 5 .7 , HSP70-2 AG GG FE A
RIYEUG RS UG A R AR 5040 25 55 G0
22 L (P>0.05) , {H 15 K441 HSP70-2 AA 3
PR B A Ak 5% 22 o —3.20, RIS B T4 2
HSP70-2 AA FER BT REMEAR K . 4551 PR, 4k
BRI THE B UG AN, 548 BMI L R 45
11077 AT RE S THF FBE 09 TS A7 7 — 5 1 A
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HSP70-2 3& X Y 53 4 AN [A] (x*=45.42, P<0.01) .
NYHA .03 fE T 204 THF B3 DL HSP70-2 GG %
PR 7 Ry 32 (54.05% ) , 11 AT 2% 149 THF (% DL AG
KL (64.71% F165.57%) R 3, IV S HY THF 3%
PLAA BN 32 (51.28%) o ARG T BE 4> 2%
IHF 8545 HSP70-2 3£ 1 A/G S5 3L R A A A
W] , B O DI RE SN T 5, HSP70-2 L [R A 554 3
PRUATCR T 1 L G A5 o7 2k PRSI R FRAIR (P=19.14, P<
0.01), WL 2, Spearman AH &1 43 AT 45 S0 i
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A (r=0.26, P<0.01) , 5 AG FEPH 7 J5 B & AH ¢
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—0.23,P<0.01) ; H.O I RES 5 A S5 3 K AT
IR TFAE (r=0.21, P<0.01) , 5 G &5 3 Fe P 4%
A (r=—0.21,P<0.01) . 455H048m, 4: 5K
J THF BT HSP70-2 3 DR A 45037 5 R J91 2% ik
5, NYHA (U D) BE 9000 8wy o0 Dl fig el 22 5 #8547
HSP70-2 3R G 4 {0 5L PRI 55, NYHA .0 T
REZ I AEAIC, T RE AR AT
2.3 IHF BH UG A RERKEZENZHE o0
%

DR B A0 AR i, 99 A SR R AT 4
s 2 58 ot 2 2 R3S pr (RO L BMI,
LVEF . AST . ALT . HSP70-2 5 A % AA/AG/GG 45
fFEH A/G) b H AR &, 47 2 & logistic [P1H 43
Mro ZE5 SN, P00 (ALT  AST 2 THF 58 & U5 A
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Table 1 Differences in clinical and laboratory test results among IHF patients with different prognosis and healthy controls

M(Q,,0Q,)5n(%)]

A . FEISIN BMI LVEF 25 1 1B
2 IJI )] 1] S Fohr 3
A " (%) S % M R (mmHg) (kg/m?*) (%) (mmol/L)
WEARA 56 70.5 25(44.6)  16(28.6) 20(35.7)™ 78.0 225 28.5 6.4
(59.0,79.8) (67.8,85.0) (21.6,23.2)" (229,404)" (4.4,72)
WE BRI 149 70.0 87(58.4)  35(23.5) 30(20.1) 75.4 252 35.0 5.8
(61.5,78.0) (71.0,83.0) (23.4,284)  (30.2,38.7)" (4.1,7.2)
fEEREXT L 200 69.5 109(54.5)  39(19.5) 42(21.0) 70.5 254 55.0 52
(58.5,80.5) (64.5,77.0) (235,27.8)  (50.6,574)  (4.7,5.6)
T/ H — 5.06 3.62 2.30 6.30 4.10 16.90 11.90 3.77
PIA — >0.05 >0.05 >0.05 <0.05 >0.05 <0.01 <0.05 >0.05
=EEH LDL-C AST ALT JLEF IR H5P70-2 1
= i - PRIR
4] | L g7
Al " (mmolL)  (mmol/L) (U/L) (U/L) (U/L) (umol/L) HEHR ST
(AA/AG/GG) (A/G)
WEARY 56 2.7 29 34.3 35.1 72.0 172.1 20/26/10" 66/46"
(19,30) (23,3.1) (28.6,432)™ (30.2,46.1)* (45.3,102.3) (148.5,2354)
WE RAfr 149 2.9 2.5 335 32.5 65.4 165.7 25/80/44% 130/168
(1.6,33) (23,3.0) (253,356) (265,36.8) (42.6,953) (123.6,236.0)
fEEREXTIEZH 200 23 29 32.3 33.4 64.4 135.3 60/88/52 208/192
(15,28) (2.7,33) (235,348) (25.6,370) (40.8,87.2) (125.1,156.8)
THAE — 5.17 1.92 13.20 10.70 0.64 4.53 12.00 9.05
P1H — >0.05 >0.05 <0.01 <0.05 >0.05 >0.05 <0.05 <0.05

— M SRR . 5TUG B4R AL, "P<0.05; S5 HEXT IR ZH Fo A, *P<0.05. THF - Bl i M0 71 35838 s BMI: AR B8 850 LVEF : 2.0 % 5
IML53850; LDL-C : IR %% B N6 28 11 JIEL [ 1 5 AST : KA SR 2 s ALT : TN &R 5% 2l s HSP - MR e R T

xR2
K oA

Table 2 Distribution of HSP70-2 genotype and allele in ischemic
heart failure patients with different cardiac function grades

AR DTS S G B I PO 1 3208 BB HSP70-2 55 R B 5547

PN

gON

2.4 HSP70-2 %N £
S AR
P — 4 BT & B, HSP70-2 3

5 THF & # #i

[n(%)] +1267A/G £ 25 M 4 10 45 R 5 & Hardy-

NYHAD HEpH AL e Weinberg it % V-5 (P>0.05) . 433l #: Jini
Jjﬂﬁﬁ??ﬁ AA AG 66 A © P BcHE B =R EUR T HSP70-2 3
1 o a1 skt eoenra) rossany IOTACEAHES HE U (0 HICHE 4
me 61 11(18.03) 40(65.57) 10(16.39) 62(50.82) 60(49.18) %ﬁ% ’ T{j}ﬂfﬁ*ﬁﬂ IfF ’ 5 © %{E% H:
Vg 39 20(51.28) 11(28.21) 8(20.51) 51(65.38) 27(34.62) K,%%A%fj%[ﬁiﬁﬂﬁﬁgmfﬁﬁm

Y=45.42,P<0.01;%%=19.14, P<0.01. HSP: #R 075 H ; NYHA : 41 2.0

B 2 .

KL FE 6 PR 25, 1 BMILHSP70-2 GG 3t PR 7 (K Hr
AA JEPHAL) Ry THF 85 TS N B A PR IR 2 (3
P<0.05), W23, DLEFH BMIAIW 15 A B Fi 4
KAEE ML ROC 2k (B 1), 52 BMI Y AT
H 4 26.5 kg/m?, Wi 50K FE R 89.1%, F5 5 B 0
64.0% , HHZE T FLM 0.82(95%C1:0.77~0.88) . 4%
AR AT HSP70-2 GG 3£ [N Y Y 4 - /R Ji% THF
R R A TG AN R A XU R I a4 o AT
ALT AST .BMIA5& 5 [ 28 AT 2436 THF o 1l .

KLU #H 6 (P<0.05) , #2718 A S50 56 KR
YEE IR THF B U5 A R R 3L, G
SEQL LA R AP I A s 7 AR 5
AG 8 GG H& P RIHE AT 5 L, #5717 AA S PR AU
] 5 55 A THF 35 AN R AR OC  (HAR IE f5 25

FIGETT R L (P>0.05) ; TERMER A, 5 GG

S DR RY Hes, HEAT AA B AG R R 5 A A T s
ARG A K (P<0.05) . W4, 450K, X}
T YkE /K% THF 3, HSP70-2 A %557 35 K 1
Jo AN B AR JRURS: JE PR T G 45 a7 35 IR R AR 47 1A
FHE GG JE R Y, AA B} AG FE R AR B TS A R
(14 PR B 15
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Table 3 Multivariate logistic regression analysis of risk factors for poor prognosis

in patients with ischemic heart failure

W HSP70-2 AA 5% AG 3 K AU 1) H
FLBMI RS M BE A R 5

K & (OR=7.47, 95%CI: 2.51~

e R 3% BIH  FRUEIR Wald Y P{E  OR{H(95%CI)

BMI —0.48  0.10 25.29 0 0.62(0.52~0.75)

et} 0.97 047 427  0.04 2.63(1.05~6.60)

AST 0.04  0.02 412 0.04 1.04(1.00~1.09)
HSP70-2

AG EEPHFIAR L AAFERIE —0.23 048 024  0.63 0.79(0.31~2.04)

GG AN RIA L AASENT  —1.61  0.60 712 0.01 0.20(0.06~0.65)

22.22, P<0.01) . *FF BMI/) T
26.5 kg/m* B H54HF HSP70-2 AA
BCAG HE P RUA L GG HE P A, 7l
Ja AR B XCES B3E  in (OR=
6.53,95%CI : 1.20~35.57,P<0.05) .
5 BMI 26.5 kg/m® }2 ) | H #7

BMI: AR BRFE50; ALT : PN & FR 55 2Bl s AST : KA BRI A  HSP . R v 85 11

0.8F
0.6F
=l
&
0.4F
0.2F
[LNsTE =
0.0 02 0.4 06 08 1.0
1-4p 5
1 PRIBHE BT B 1 O 7 520 R3S TS %2
IEBRAERRIE

Figure 1 Receiver operating characteristic curve of
body mass index predicting prognosis of

patients with ischemic heart failure

2.5 HSP70-2 3£ Z 5 5 BMI 28 B E F Xt
THF 835 15 A 520

TEFR LR R | HSP70-2 224 £ 254 55 BMI
XF THF S8 25 U AU 0 22 BAE 2 B 45 1 o
FEHNEAEIR 22 N &K 5, HSP70-2 AA B AG JE X Y
FIBMI/NT26.5 kg/m® #4124 THF B35 Filf5 A B 1Y
& [ % (OR=7.75,95%CI=1.75~34.33, P<0.01;
OR=9.00, 95%CI: 1.27~63.89, P<0.05) , *f T

GG FE K Y B35 i, ¥ 71 AA 1§
AG FEN M H BMI BN, TS
AR RE B i (OR=54.43, 95%CI: 9.29~
318.92, P<0.01) , H#4 BMI 5 HSP70-2 3£ [N £
AR B E IS B AE M (RERI=1.15,95%CI :
0.54~1.76, P<0.01) . 45 R4 , X T 4 5 /R %
IHF B35, HSP70-2 JE N 235 1 5 BMI 2 A ik
ZHAER , #EAF HSP70-2 AA 8% AG K& [H B i),
BMI /T 26.5 kg/m* &3 il — B WG 5 A B 19
AU
2.6 HSP70-2 3N 2 245 M 5 000 52 5 1E Xt
THF 835 15 A 5200

e PRI R R | HSP70-2 BE[H 2 2451 5 0k
XF THF £8.35 19 KU 1) 28 BA 40 B 46 2R s
FERE IR N R G, 5 HSP70-2 GG A
R RO B THE (5 3, #5847 HSP70-2 AA
B AG [ THF B35 TG AN B A S B 2%
(OR=12.74, 95%CI=2.83~57.41, P<0.01) , Tfii 1k
T X 5 9 T IS G 8 3 5 i (OR=2.30, 95%CI :
0.34~15.57,P>0.05) . X} FH#a7 AA 5 AG 3 [H
RUE PO 5 % 0% B e XURS 6 56 (OR=15.24,
95%CI: 1.02~228.20, P>0.05) , {H A [t ## GG
LR H AN #3007 AA 3 AG 56 78 H 7k
W U5 AN BRUSE 2 25 388 n (OR=7.71,95%CI=
2.00~29.75, P<0.01) . X F UKW & , #E F GG
FED R HEAE HSP70-2 AA B AG R AR £ B
FIONBUG A R XS (OR=1.22,95%CI: 0.45~

F4  ARIBHR HSP70-2 B R 22 355 SRR ) 05 585 T AR DG Pk

Table 4 Correlation between HSP70-2 gene polymorphisms and ischemic heart failure prognosis under different models
HSP70-2 3 [H BEARA(n) BUGRIFA () OR(95%CI) P{E HIEOR(95%CI)" P{H

JIPERAL A S BRI LE G AR 3 665 46 1305 168 1.92(1.21~3.06) 0.01 1.83(1.06~3.18) <0.05

PR AA BRI ARUA HE GG Bl AG R #Y 20536 255124 2.76(1.38~5.52) 0.00 1.77(0.75~4.16)  >0.05

BRI AA B3 AG IR AUAH L GG FE R #Y 46510 105 5 44 1.93(0.89~4.16)  0.09 3.06(1.14~8.18)  <0.05

TREAEAFRS ) AT H A I 22 B LS YRR A A KA R R A HSP - BV AR
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3.36,P>0.05) ., ki 5 HSP70-2 3 £ 2510
eSS HARFH (RERI=0.56,95%C1 : —6.07~
7.20,P>0.05) . Z5348E7R , HSP70-2 3K 2345 1
SR AN 25 D ) 52 e 4k /R % THF SR I Bl

3 % it

— TR A 7 5 9 (4 F 47 309 99 161 Al
930 014 ~XF HE) GWAS ZE# 70 Mr &2 B, 11 4~ 3L A
P 12 AN RAR 50 F 3B AR O, i i o 18R B
HUALIE— 2R, BMI 0 5 s | 5 IR 2 0 )
T B B I ST A 6 DR 2 LA TR SR AR O R B )
TR R A SRR BMLA X6, HSP70-2 3K 5
O 2 YA 56 | 2400 7 00 55 0 % AR I
HSP70 7] 38 2 & 44 73 1 145 55 Dy 58 X e if P
VEEBOT, RO LIRS . RS R, TER e
B BT HSP70-2 3 2 50 50006 &
3 RUISE A G705 o ) 28 RN EF 55 2 B0, 0 D) g
ZAE T H HSP70-2 H G 45 (37 K2 DX oy KUK JE 1A
5 HSP70 T A7 e 38 BAE T, IRl s AT JHE IO 4 47
bR Fe B AR I 98 IR 5L, HSP70-2 3 [A
22 25 P AT 52 e o0 s BRI KU, HL GG R R L 5
DU T R BB TG R RS A ™, AR
TR R, HSP70-2 B 2 250 5 4k B IR Tk
THF B E UG A G . AR SCHE R GG 3 [F Y
H1 G A5 JE & THF B E TG AR N &, 5.0
BEG ] 2 M 56, 5 AR ST 45 SR A TA] , i m
HSP70-2 3K 2 2545 5 THF H i AR 1 v fg
NBEFGEA R AR 22 5

O 70 5 BMIZ 0] /9 5¢ & H |ij i A7 725
W AT W, B BMI & O 1 32 58 1) fa 56
N0 RT3 S B 17 4 20 A 1 4 A 240 AR R -
HoA A 57 45 22 2 G2 BRSO AR FE 00, g
HAU U, FECO IS Ao EEA
O YK AE D) e B AT, DA IS e ) 2 8 11 Tl
JEH s HWABFIE BN, B BMLJE O ) 50 i £
PR AR ) R B AR IR RS R
%, BIAE i B A ( fe sy DR 2 (LA B0 ) 208
B WY ST S 4 5 Shah 452 BIF5E & B, A5 HE 5L
L 1B PSR e P9 DR AR A A7 A S o (LA R
PRI S5 L %5 i B9 BMIATS 8K 500 ) 5 v 5 30 d
ARG 5L R (1) FACAH ¢ , BMI AR Jin S kg/m?, 7]
DA 7 0 £ 30 dIRFER TR 1%, 145 5E
HF W 9% 91 FHE T & B, BMI KT 28 kg/m?

1) 2 B R T U 07 3 vl B8 3 I 5 M ) R IR T
AN R 10 A o v B2 T DA WO o o v 1)
AR PR MO0 0 3 0t 1) )™ A AR Al R
REF RS SA IS oK, BMI 5.0 1 50k R
(T 2 U A G, RIXEF 70 22 K DL B i 7 5
Uy L BMI 5 1 ARR SE R 1) ¢ RAE— 2T N
EURL,BMI A 20 kg/m* & (1) 1 AEIRIER A 17.6%,
BMI 4 30 kg/m® # 19 1 4795 FE % A 7.0%, BM1 A4
40 kg/m* & 1 TAEFRFER A 11% ", A SCHORHD
N TSR IEAE , =5 BMIJE THF B35 5 (19
TRAPRIER 0 ) vl SR AEAE IR R " IR
PEHE TR

A5 R A 0 5 AT LA 0y g 3 Ui S5 Y T
oo MR RN, HRIR AN R G, W 5.0 01 %
U S5O LI RE TR bR (7 1700 38 o 6 45 B0
P8 2 0 = (B S g AR A AR B AR OG , HL
W EAR IO 5 B AT FR 55 06 4k R 7K S SR A BE XL
5z 388 in B A G T RO AT DL i AT )
AR e Ah AR AL AT LS A O ) 5
R E RIS . Framingham AT 8 A & 91,
B2 P BRI AT DABEAR G ) 3 v KU, FE AR 1E O
IR N 2 G KB, 65 % B b i N4
TR 91~169 g AT 77 365 083 1 U B A 34% , 1H.
i BE ARG AT O RS 0 UL 58 R g R Y
A Kawano S5 SAFSE B O &5 0 LR
() 4 A2 5 USROG o A SCBERER 7R IR AR 25 X6f
THF BB 1 U5 = A B B 52, v] 68 5% H AR A
YL ZE B RN A G o [HERI 35 & AE THF
PN BT 18 JRUBSE 2 AN 35 114 2.63 4, 27
R ZSHE N THE BN R T 1RO

A SRR L HSP70-2 3 P 22 257 1 BMI
X THF & B S e BAERT . X T HSP70-2
AA B AG ZE B THF 5, BMIZN T 26.5 kg/m’
St RIS A B R, 878 HSP70-2 %%
N Z 5405 BMIA B[R] 2 THF & s . A
WEE Y7~ HSP70-2 1 G 55 o7 3 PR 2 I Jie XIS 25
B, 407 AG/GG JER Y (FH EL AA S5 K Y ) 5 1 ik
DRSS 384 B S A 502 Hig i L 4n] R AR R 3R
A LR 1 A o0 20 B G N R A L L
A5 A2 PN R AR A A A A RS T
AR 20 L P R0 B D T 4 1) T R R E R
N, TE LA T R s R E T . 20 b iy
JIg W7 DR -3 3k O R 5 Ak B 11 T R R R
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AR 5 B R A A LR VR L 2 TG THEF
BE TS B, IR T O ) 3 v R
TV, BRI T MR PEAS o FEES IR 28 I &
J& A ZE IR & I HSP70-2 K5 M 22 25 P F Ak i
X TS AEAE U R

O3RN B AR A & Jr |k DR A T 2 FH )
i, i HSP70-2 B RN F G RIS h v g o A<
W98 & B HSP70-2 GG & [F A & 4t - /R T THF (&
HPUGA RGP R E , HUESE HSP70-2 52K £
AMEE BMIU B E BB A3 BAE R X T
KUK B B AA 5% AG #, BMIZN T 26.5 kg/m®
St — LA TS AN B KUK . AS 9T 45 SR AT
R AR THE B T AR AR TS A7 7=
o R AMKE , BA S .
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