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o OE: AEEIGTHXEEWRESIEY, X2 0 RS AR 40w A ZE N EOR R ( Xanthomonas phoseoli pv.
manihotis, Xpm ) {ZY51 S MR EAZ R EARENREEIRE . 218 . LEAZEY Xpm WERH R YRR, JFHmarEt
SRALHIAA R T R AR ZESRM B, S 5 HF (heat shock transcription factors, Hsfs ) TEA #3844 4 a6 Aok
A R B AR E AR . AFFSEAIH RT-PCR £ R “4ERG 8 557 ((*SC8’ ) A il F v B VI AR (1 5 S IH 7
B MeHsfB3a (4K, EWE R0 R MeHsfB3a %A 2 AMHMNEFH L DMNET, K 729 bp, 4ifid 242 4% 5
W, EABEISHX T B 27.9 kDa, FESSEHA pl o8 7.59, HIEATRERE N 56.86, BT AREEHR, KMk
TR E-0.880, FHILE FKIEPEESET, BRWHEBN 65.98, V40 M2 £ TN %2R 1 7T & 7 T4 ia% . # A qRT-PCR
FARDHT LB MeHsfB3a TEWM . T THZE, MRS, BRAR | ARG Rk, RN PRI ER S, FFHMASE
PR R A ER D, R XpmHNLL 5 R EE AR ZE SC8” M H 0. 3. 6 h Ml 1, 3. 6d )543 MeHsfB3a 33k, K 1d
PR IZIE R B 335 B3R . Ui MeHsfB3a 25 SC8’ AKX XpmHNI1 5 JE B (M R 3 RE . SR VIGS HARULER
KZE ‘SC8’ Y MeHsfB3a FEIN, ZILHNUTIRSURIEL T 68.26%~82.44% ., 147 XpmHN11 55 H EUTERM MM A, F
BEW 0. 3. 6d AT RIETEOLANT, J BRITERAE BR A0 96 B 1 AL T R AR g S T A R R S IR
MeHsfB3a 25 KEH0 XpmHN11 5 R4 10 2, A B F3F— 25 S0 A BT 40 B AR 2500 O U HLEE

KHER: BRI T FEHFRIK; VIGS; MeHsfB3a #H

FE 23S S533; S435.33 XEkFRIRAD: A
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Abstract: Cassava is an important food crop in tropical regions. Cassava bacterial blight caused by Xanthomonas
phoseoli pv. manihotis (Xpm) is an important disease of cassava. Excavating and identifying the genes of cassava resis-
tance to Xpm and analyzing its disease resistance mechanism are beneficial to the development of cassava disease-resis-
tant germplasm. Plant heat shock transcription factors (Hsfs) play an important role in the process of plants resisting
biotic and abiotic stresses. In this study, the full-length heat shock protein transcription factor gene MeHsfB3a was
cloned from cassava cultivar ‘Huanan 8’ (‘SC8”) by RT-PCR technology. Bioinformatics analysis found that MeHsfB3a
contained two exons and one intron, with a full length of 729 bp, encoding 242 amino acids with 27.9 kDa and pI=7.59.
The theoretical instability coefficient was 56.86, which is an unstable protein, and the average hydrophilicity index was
—0.880, indicating that the protein has good water solubility, and the fat solubility index was 65.98. The protein was
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predicted to localize in the nucleus. qRT-PCR analysis found that MeHsfB3a was expressed in young leaves, mature
leaves, terminal buds, petioles, tuberous roots and fibrous roots, with the highest expression in mature leaves and less in
other organs. The expression of MeHsfB3a was analyzed after 0 h, 3 h, 6 h, 1 d, 3 d and 6 d after infection of cassava
‘SC8’ leaves by pathogen XpmHNI11, and it was found that the expression of this gene was significantly increased after
1 d. This indicated that MeHsfB3a was involved in the response of ‘SC8’ cassava to XxpmHN11. The MeHsfB3a gene of
cassava ‘SC8’ was silenced by the VIGS technology, and the gene silencing efficiency reached 68.26%—82.44%. The
leaves of silent plants were inoculated with XpmHNI11, and the disease incidence was analyzed on 0 d, 3 d, and 6 d of
inoculation, and it was found that the area of disease spots of the silent plants was significantly higher than that of the
control. This study identified the heat shock protein transcription factor gene MeHsfB3a involved in the process of cas-
sava resistance to XpmHN11, which would help to further analyze the disease resistance mechanism of cassava to cas-

sava bacterial blight.
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TP E A R B ok A8 i 2R P i3 Ak AR
Yolia, Sk 1 NN ERE D4R R AR, At
P T VR AR B AL . o B S A
F ( heat stress transcription factors, Hsfs ) J&i%BJj
A 2R v R B £ 5 i BT, WEgR R A
Hsfs 25 7 mik. T5 . $hmha frs b f; 5
BEnyIRs, TEAE YA AR A Py e 2ok AR v oAy i
PRI, eI h ol i 363K K 11 3E BrHsf16
PR, AT B k4 v 2 R DRI A0 R e AR AR R TR E T Y
FEm RO VTR CaHsfald 3L, SBOR PRI
PAPERRART, oot B sk I SR I T GmHSFATL 1Y)
REMHRIEZ BT R ma T, WaEm. v
PR S BRI, MR T R,
FAIT AtHsfA7b W] PR T Wi AH G HE 5L R R A8
e o ER A0, SE AT BEAR AR S K R | T E A
AR IR R TS HL0, A FUK SR T, &
BOKFEH ZA> OsHsfs Feih ¥ hn, 78T E LB
AT R EEAEAY, FR, Hsfs eI
L I L R h b R A AR . KR A
i 2 OB A M AT B ( Xanthomonas oryzae pv.
oryzae, Xoo ) GEMIEE, 43 XK FEHUR &P

“SHS™ FIER fFD 84117 HEFh B AATH, 6 h
J& OsHsfA2a. OsHsfA2b. OsHsfB2a, OsHsfB2b,
OsHsfB2c, OsHsfCIb Hl OsHsfC2c Fiki .3 I
V4, OsHsfA2c¢ F OsHsfB4c Fikt BE FM, X
PEIT Hsfs 7EARANG 5 (2 Y 45 T 1RV, i3 3%
iR AtHsfA1b Y400 RE I Sk DRAR IR A 42 o o i 1
Pto DC3000 FEATHIIESLIRUEN] , i FaRAE R 40
WA H BT R AR, AtHsfAIb [EETE IR T
%t Pto DC3000 FyHLAH#E" ",

K2 ( Manihot esculenta Crantz ) & KEFFAR
IR SR, BR = KR 2 P
KREYARATT, B E0ER, LA MBI & & A4
W BETR S P AR IX AR 28 B 1) B B2 R
A A PEA 25 9% ( cassava bacterial blight, CBB )
JE HH SR L TR S R B A T A 2 9 0

( Xanthomonas phoseoli pv. manihotis, Xpm ) 5|2
e, EmMIREAREE T WHEEREZ —
AN B 5E R GE Xpm 9 R R R PR E 5,
MeWRKY79 1 MeHsf20 A w5 5 % &,
MeWRKY79 Hl MeHsf20 ¥ 5% K 1] 43 51l 45 & 4
MERAMIEH MeASMT2 JE 8T L1 W-box i
HSE JCIFRBLIG MeASMT2 3235, PR R
E AR E, WX Xpm 55 5 B BT E" Y, oK
¥ MeHsf3 4R E/KHIRAE 5 k18 HE N MeEDSI
Hl MePR4 %% %K, 25 AREHM Xpm 55t
B A 2 e,

AN FEHEF 07 4% SR AL B A B, IR E R E
TRk AP SC8” 7EZ B XpmHN11 5 i B 4= Ye it
I R U S N F MeHsfB3a Y45 0% L.
N T — L IAE MeHsfB3a £ HRAN A 25 40 18 A
ZW R ENER, AN CSC8” K% cDNA
HECkE T MeHsfB3a 274, HEAT T AMER
ST, R qQRT-PCR F AR ST T %38 N 7 A 2
AFERE I RIBEL, FFRAE T MeHsfB3a 1)
#ik3%Z XpmHNI1 SRR AT RN RS T2
RYTER ( virus-induced gene silencing, VIGS ) i K
LR MeHsfB3a, %k T MeHsfB3a =5 KEXA
BAE AR BOR TR, M ARE R E R
PR B
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1 #R5F*
1.1

YR RE: ARV R AR SR 4ER
85 7( *SC8’ ), K H T pg K 2% A B 5T B U [ .
B A A AR A S50 = it

R AT AR . VIGS YTER AR pCsCMV-NC
JERL FH BT AR B A B R A ) R F 5
JT JEI IS 2 VR RS G 5 . K AT B R vk DHS
IR RAT BB bR GV3101 . A 2 41 & PR Ak 2590 T8

( Xanthomonas phoseoli pv. manihotis HNI11,

XpmHN11 ) A S50 2 73 8 3K A5 .

A . LA Taq" i {f: EL A T TaKaRa /A 7,
BEL 1 P9 IR T NEB /A, TRIzol Reagent Iy
H Invitrogen /A #), RevertAidTM First Strand
cDNA Synthesis Kit I§J H TaKaRa /vy 7], Nimble
cloning A & W A &/ = H AR A, BOkL
s PGE HEHGAF] & . PCR =Wy alifb ik ) &
S AL SRS AE R A D

S AL A RA T AEYRH (&
) ARRTAEAFA R, 19PN mE 1,

x1 5I¥F3
Tab. 1 Primer sequence
CIE/EA S 51975 (5'-3") 519 H ik
Primer name Primer sequence (5-3") Primer usage

MeHsfB3a-F GTCGAATTCATGGAGTCTGCAGCTACAG T pEpE
MeHsfB3a-R CATGGATCCTTATTTGCATGATTGAGCTA FEA TR
qRT-MeHsfB3a-F GACATGTTTCGAAAGGGTGAAA qRT-PCR
qRT-MeHsfB3a-R TAGTGAGCTCCGAACTCAATAC qRT-PCR
EFla-F TAGCTCCACTTGGGTCCTTCTT qRT-PCR
EFla-R TGAAGCTGTTGATGTTCACG qRT-PCR
VIGS-MeHsfB3a-F GCCTGGTGCCGCGCGGCAGCACTAACAAGCAACAACCTAC VIGS JLEK
VIGS-MeHsfB3a-R TGCTCGAGTGCGGCCGCAAGTTCTCCCCCAACTTCTAATC VIGS I8

1.2 FHi&

1.2.1 MeHsfB3a &£ B &% RH TRIzol 42
U *SC8” ARE G RNA, HIRCE T EN T
PRI B RNA MR BEFNZI R, At 1 %3 IR BB
FH UK AS I 2 BAY) B RNA Bt i . K ] RevertAidTM
First Strand ¢cDNA Synthesis Kit {7 & 5% %N
cDNA, H TR 1Y . A4 A 2 2 DR 21 5080 1
phytozome H3R1G) MeHsfB3a ( Manes.09G02-
0300.1) F%I{F ., R Premier 5.0 85"
5|4 MeHsfB3a-F. MeHsfB3a-R, Ll cDNA K
BIAR E4T PCR 44, i AR MeHsfB3a HEH %
WX FES], WAKZ K. TaKaRa LA Tag 0.2 uL,
10xLA PCR Buffer 2 pL, dNTP Mixture 4 uL, I
T4 0.5 uL, Bifk 2 ul, A ddH,O #h %
20 pL o AT 94 CHIZAEM: 3 min;94°C 30's,
56C 30s, 72°C 1 min {3 35 WK; 72°C fEfif
10 min, H PCR =4tk [mficial ) & me B 19
B, %% pEASY-Blunt #AK I, ALt KIGHF @
DHSa Bz 2%, BREUH P B s B EA T TR 75 PCR £
W, 24T AR (B BRSHEARSET
WP J5 T RL /D B Bl B K R & R
pEASY-Blunt-MeHsfB3a itk .

1.2.2 MeHsfB3a A#13 &F 504 K733
1) b BP9 5 A0 %) MeHsfB3a % 9t X 7 51
HEAT HEXT, B3 07 5 B IEAf M . MeHsfB3a
I R . sl e
SEHL A ARRE R, BRWTHRECRT- 105K R
FH 7E 28 X 3t ExPASy( https://web.expasy. org/protp-
aram/ ) AT . i GSDS ( Gene Structure
Display Server ) 7E£% W3l 53T MeHsfB3a #h .7~
W& T 45 . >R H Plant-mPLoc ( http://www.
csbio.sjtu.edu.cn/bioinf/plant-multi/ ) 7 £ B A4 X
MeHstB3a & [ #4704 Al o7 il .
123 MeHsfB3a & B % k& ik 5 4 it
MeHsfB3a 1T QRT-PCR SZ 56 A5 4 : qRT-MeHsf-
B3a-F. qRT-MeHsfB3a-R, DIARZEFM . BN,
TOZF . AR . AR BIEER . AR AR AT X
HEHRIBWHLRE SR, s nl R T
10 mmol/L MgCl, Fl XpmHN 11 555 I A [ B} 8] 55,
(0. 3. 6hFI1, 3, 6d) Y cDNA KR IEAT
qRT-PCR, J3#T MeHsfB3a J275 Wl b 5 Ji T 42 4 o
qRT-PCR X Wi {& & K : TB Green Premix Ex Tagq
IM(2x) 10puL, B FIEGI445 1 ul, cDNA 2 uL,
I ddH 0 #h2E 20 pLo KW : 95 CHUAZEME:
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30 5540 MEHFLHE 95T 55, 58CiE & 305,
T2°CHEM 30 s, )i 72°CHEH 5 min, FEPEEM
WHEIANELE, UL EFla ABRILH R 244
BT IR,

1.2.4 MeHsfB3a ) VIGS &4k #) 3 513 4 ‘SC8’
AE  RHELHM SGN VIGS Tool ( https:/
vigs.solgenomics.net/ ) 1115 T MeHsfB3a W ULER
o WoR B o121 3R OB OW
pEASY-Blunt-MeHsfB3a Bk ML, F57PE5 14
VIGS-MeHsfB3a-F. VIGS-MeHsfB3a-R #" 1§l bk
A B, % | Nimble cloning i #| & #4 &
pCsCMV-MeHsfB3a 41 Jiuhr . 1 51 41 ki e AR
FFE GV3101, BREUPHYE SR TE e T & R AR E A
PR (HBEYIN 50 mg/L) () LB AR I 5L
SRR, ERIE S 4000 r/min, 5 min WA
&, H 10 mmol/L MgCL iFVERIA 2 ¥k, MEE
W : 1mol/L MES ( Mk Z fifi i8 ) +1 mol/L
MgCl,+200 mmol/L AS ( Z Pt T 7R ) w4
JEH#E ODgo=0.75, HAMIMH K BEAY)FEL
3Bk, BWRERE 4 F AT RN A, 1 mL T
ST 25 o A TRV I S R A 2 g e SR R ik
P, g g 8 ANFL, B FLIESTS 10 pL.
L&A CsCMV i aE 27 5 FTE /s B Chil TR
A A5 ) 2H FORL pCsCMV-B* 4 TE X R ChIT f&4H
WEEE AR —, RS Z YA K
(e —, UUER Chll n] S8Rk B0 A iR R
R AU H CsCMV JiEE 42781 1Y ik pCsCMV-A™
F TR ARG 45 d, IEX IR A AR
FER 3 4R BAT X TR 2E N S 6 2 K S - B
RNA Jf: [ 5%  cDNA i H A 3L R Rk i
1.2.5 XpmHNI11 J& B 12 % VIGS JTIK AL 09 4L
Jh Ak %2 M —80°C VKA B R TE Y
XpmHNI11, RI&H3#F LPGA B{AR % L,
8 CHEIERIE 2d; MERK WA TEEREE T
500 pL 1) LPGA W iA$E 53, 28°C, 200 r/min
PEREEFR 20 h oAy WO i BTV 200 L, JF
R ISR 3] LPGA FAREFR3E -, 28°CH:
F% 24 h 7245, 10 pmol/L MgCl, V& F A, 8 78
50 mL .04 H71 ;4000 r/min 250 5 min WEE I,
A 10 pmol/L MgCl, ¥ 2 ¥k, FH 10 umol/L
MgCl, # &, 4 ODgo=0.1, i1 1 mL 52854
XpmHN11 I ES 5] MeHsfB3a 0B B )
MK, SRR 4 R, B RS 4 L,
BEAFLESFY 10 uL, FHEM RIS, ARErE

Rz 4 XpmHN11 J5, 2 5H0 0, 3. 6 d Bgnt e
i, WEERIK SRR BE A O BT A BRI SR, il
FH TmageJ #CH4F 58955 Bt 1 A

2 HEREHSH
2.1 MeHsfB3a EFH=E

LI ‘SC8’ K% cDNA MN#H, PCR 75l
MeHsfB3a JEH 41K, R T KNSR 750 bp 1Y
ey B (1), ¥z Beaifh . mofs&EsEh
B2k & pEASY-Blunt, %1k KMaHT 315 BH M 7e
REDEATIN T A AT o 45 SR R 115 2 MeHsfB3a
R BEK/NA 729 bp, HfiT 242 DRI

M 1 2 3 4

bp
2000

1000
750

500

250

M: DL2000 DNA maker; 1~4: MeHsfB3a [\ 1 7=4)
M: DL2000 DNA maker; 1-4: PCR product of MeHsfB3a.
B1 MeHsfB3a HE K
Fig. 1 Cloning of MeHsfB3a

2.2 MeHsfB3a BIEMERFENT

FIHAEL M5 ExPASy 4r#T K2 MeHsfB3a
EAMAERAMER ., 4558 2/~ MeHsfB3a HH
B3 CiaHi934N3500383Se, BB 73+
ik (Mw) 4 27.9 kDa, FIEZErL 5 pl N 7.59,
ZEAE S REM Glu (10.0% ). %R Leu
(9.1% ). #i% M2 Lys( 8.7% ). 2% Ser( 8.3% ).
KEfR (7.5%). HER (6.6% ), KA Asn
(5.8% ). F/KIEEN-2.744 3| 2.222 (fFfEFER
FoKkM, IEERREKME), FEAKMET 485
-0.880, RUNZEHKEMERL (B 2), A
FoE RECH 56.86, & TAREE A, IRIFTEEL
9 65.98, I GSDS 754 W3l 43 MeHsfB3a it
S5 R R, S5 ER, HEFEH 2 M
FH 1 NG T FHAELMEE Plant-mPLoc
SEfVET il MeHsfB3a & [ 7 G 7 T AN HIA% o
2.3 MeHsfB3a ERFE KR IEREA D

K H qRT-PCR i R Xt MeHsfB3a R 15 A E
B RN T AR PR BIEER . A
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Hphob./Kyte & Doolittle

Score
|
_

1 Il
50 100 150 200

Position

B2 KZE MeHsfB3a EHE/KIENH
Fig. 2 Hydrophilicity analysis of cassava MeHsfB3a

R F IR mIIT M. G5R LM MeHsfB3a 3
TR A A R, LAY 45 5, Hik
SRZTAR AR 7E LA A i R AR AR T 3A ),
A SC8” MM T XpmHNI11 J5E 0. 3. 6h
fr1.3.6dJE, DEMT 10 mmol/L MgCl, A
S o R $RE H RNA Jf 55550 cDNA
HEAT MeHsfB3a FEHFRIKEITHT, G55 & B
1 d iz N s 2RI, HApTE 6 d i,

50_A *k

=
40
30
20
10 -

HHXTRIA R
Relative expression level

* *
0 Lot L ) e e

#H 21 Tissue

FiafEm T 60 £, XL MeHsfB3a FEH 3R
ik3Z XpmHN11 f = 755 (1K 3B ),

2.4 VIGS iNEIGIF MeHsfB3a &5 KZE x4
HME#HERIRERE

24.1 VIGSWWEHAR M AP VIGS SLE A IE
Xt IR pCsCMV-B 3k, 7124 45 d 7, KEHT
HELT ARG S, mifx | pCsCMV-A 5
pCsCMV-MeHsfB3a B2 Fuki it i 6284k, iX 3R
B pCsCMV-NC F %t 2L 2% AR Z PRI Chil 3
FEAETUUE (E 4), LKA pCsCMV-
MeHsfB3a FIi % I pCsCMV-A i) A 57 - 11
RNA Hf: /2 5% K ¢DNA, jifiizf qRT-PCR #&:3 H 1
FEHUUERACE , Ak A 3 M EY ¥ ER (3
B, g (K’ 5), SHaxFRmEmkAELL, bl
WROME KR BT P ) MeHsfB3a F ik F T
68.26%~82.44% , 31 MeHsfB3a 3E R 1L M Z 3|
TARUUR, v LOH AT 5 ST S
2.4.2 VIGS REMARRLBEAN R T HIE
MeHsfB3a F£ AP0 A0 PEAR 2595 10 B2 P I D) B

_80rB 3 MgChL

% = XpmHNI ok
=5 %
K @

o
# & 40
=5

o

& 20

&

0 NS
NAEES SN SN S

{ZYLi}E] Infection time

A: MeHsfB3a SN AEARF AL E PR BSHER; B: REAFEMERZIRE XpmHN11 RY T MeHsfB3a R YA
*RANZEFBFE (P<0.05); **FRNERWEE (P<0.01),

A: Expression pattern of MeHsfB3a in different tissues; B: Expression analysis of MeHsfB3a under the treatment of cassava bacterial blight
pathogen XpmHN11; * indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01).

3 MeHsfB3a EE&RiEKER
Fig. 3 Expression pattern of MeHsfB3a

A: pCsCMV-B'; B: pCsCMV-A ; C: pCsCMV-MeHsfB3a.
B4 VIGSREFAZFNHFREE
Fig. 4 Phenotypic changes of cassava leaves after VIGS test
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1.5
M.S 1.0+ T
X 2 -
#® B,
7%
Eeo 05f N
% 5 * %
8 =1 =
0 N Vv ™
X o o o
R S G
¢ W W W
§ ) ) b
R
& & &
Q Q Q

pCSCMV-A Hit F % BEZ 3 BRACE Bt ; pCSCMV-MeHsfB3a -1,
2. 30 SEHAE 3 RRRERTI s *RR R B (P<0.05),
pCSCMV-A" was taken from the new leaves of three cassava plants

in the negative control group; pCSCMV-MeHsfB3a-1, 2, 3 were
taken from the new leaves of three cassava plants in the experi-
mental group; * indicates significant difference (P<0.05).
B 5 VIGS L% MeHsfB3a KIS R4
Fig. 5 Detection of target gene expression after VIGS

pCSCMV-A" aﬂ

pCsCMV-MeHsfB3a-1

pCsCMV-MeHsfB3a-2

pCsCMV-MeHsfB3a-3

B 5T K55 V5 B XpmHN 11 35 2 MeHsfB3a 112k
T #k ( pCsCMV-MeHsfB3a ) F1 1 X} B8k #k
( pCsCMV-A" ) Himi o fE4F 3d B,
MeHsfB3a TUBRAE AR FN G0 6T AT AR I 34 ) 3K
BORAGEE, B2 MeHsfB3a 1T Rk (4055 BE 3 HE
AR, HeFh 6 d B, MeHsfB3a TTUERAEIK )
FRPEDE— P, U IR R RR R BER R YK

(& 6A ),

R T A B A B Ak, SR Imagel B4
AR FRE R 3 d A6 d s R B AR, IR
AR A S 2 i o FE 2R 3 d B, MeHsfB3a
0 BRAE PR 119 95 B 17 FHUZ: B0 X6 BEABL R A 2.22~2.38
B TEAEFN 6 d I}, MeHsfB3a 1T ERAE R 14956 BE 17
FH 17X TR AR Y 1.86~2.28 15 (18] 6B ), 4%
FW VTR T MeHsfB3a %N )5 , KX} XpmHN11
37 DL TR ) BCIRRAAE BE
3 pCsCMV-A~
= PCSCMV-MeHsfB3a-2
3 PCSCMV-MeHsfB3a-1

@3 pCSCMV-MeHsfB3a-3
40

30

-tef1ll 11

{2 YLl E] Infection time/d

bt SAITE A
Lesion area/mm?

*FRZEFBHE (P<0.05),
* indicates significant difference (P<0.05).
E 6 XpmHNI11 2357 [E B8 S AE S BT 2 i
Fig. 6 Phenotypes ofXpmHNI11 infected leaves at different time points

3 itig

THY Hsfs AN o 5 5 b 45 & g & A
( heat shock protein, Hsp ) &K Ji5 8l I i #4t mig
WGl (heat shock element, HSE ), % Hsp &
R ik, HaamAEY) i $E, BnT DL iF £
P L BRI, $E m A YR AR ) S AR A Y
ERYRE U, Hsfs i 2NN F g, HEH
JRE5HE i RS, ARIEAS R B AR SF S5 A 3 ] 4 R
HsfA . HsfB, HsfC =251, HsfA WEWAE
T5 . R RO DI RE L 4 A TR 2 i
AR, SRTMXF HsfB, HsfC K T itk i /b,
FOE AT R0, HsfB M HsfC FIRTEAE YN
Yy REEA Yy il aE ) SO b A MR .

HRIE OsHsfB2b [ 3L R RS Il 2 R &5 /1 R F%,
SR ETF, HRRPUREME TR SCRE A P
IKFE, KFE HsfA JER C JEl m#ikiE LiF, B
Wl b kR PR ME AT B
BraHsfC039 W& k& L, /NE & FE
TaHsfC3 J5 , FEARIRAL A 7] 75 32 54 i i) 20
AF5E L RT-PCR MBS Ff < SC8” A
P rh PR HsfB HKIEHH . MeHsfB3a, %3k
4K A 729 bp, i 289 MEIEERR, &A 24
SNETR1L NS T WM E 740 A &
MeHs{B3a T & {7 F 40 MA% , 75 & 55 s A7 1
PERFE o F Hs B 5 4 i Y 25 1 ol /DT Sk &%
FA 3, AT BEXT L PR A 2 S VR T . SRS ST
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AtHsfB1 Fl AtHsfB2b & v T 4H Mo &% 1 £ 310 1h
AtHsfA2 AtHsfA7a . AtHsfB1 Fl AtHsfB2b 135352
Hsfs fEMPIA T h R EHECAHA 25, W
oK ZmHsf06 FEAR PR IR BB, W ZmHsf12
fE M h Fas EE P, FA M R MeHsfB3a
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