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Table 1. Characteristics of specific primers of HSP70 and RPL27a

Primer Sequence of primer P‘roducts Primer Annealing
size (bp)  length (bp) temperature ("C)
HSP70 F 5’TCGCCTTGAACCCTAACAAC3’ 92 20 60
HSP70R 5’GTGCTTCATGTCCTGCTGAA3’ 92 20 60
Rpl27aF 5’ ACAGACGAGGCTGAAGTATGC3’ 144 21 60
Rpl27aR ~ 5’TATGACAGGTTGTTTGGGGAG3’ 144 21 60

Sl amglie glp wd plxl SAS (gLl fi8le 5

s oolaiwl SSlo yge3] doyo s g 5l olaw
Yix=p + T+ Gj + (TG + ek

oanlie o lade :Y,'jk

Lo 5 5efils 1

Sl s ST

(e (ally) s 31 G

w3955 5 il sl Bl (TG

Sialejl glas €k

P<[++)) ylo gre Dglas a5 ols lis asllas oyl
e elly oole g 5 slagmiz ;0 HSPT0 0F olo o
5 HSPT0 (5 590 &5 (ysb 4 aLBls 0925 oita
~ages Gloy g Wly Slog 5wl i esle iz
Og1 o gime de )0 B mhaw o oyl blie OISl g (6,5
S s b i 90 2 0 badlly o Dol L(P<-/-0)
P< 1) Conl

o 0 Sl Seb I am alol, HSP70 3
S ¥V Jgoz o 28l Gl ey g pled i
SSE @ ey s wly Sz 0 05 Ok e
a5 aed e lis polie cpl sl oad &l s
2 Al 0390 B Bue 0 0lo 50 S Oliee Lawgie
oo 5 e WY 5 OV sl s
elis a5 ol ol andllas ol esyme (V) A/)V-Y)
oz ;8 HSP70 (5 olo s P<t++4Y)) (g,lo sno
Sysb & s 929 i pl 05 padly oole 5 5 sla
S92 3 iz | i 03be iz 0 HSPTO () 59 &5
93 o HSP70 5 ol (e (p 5t () JS5)
Ole (5eS 5 Gl Sed e Sele 90 i
Bg Sl Seb il pm el Y 5 oo

G wbe Che 5 Syl Joxd s pFoslul plaie «
YA sles oy 50 oy oo slog)Y iapl 05
Culd Do & olin o) B pgs 59, 5l ol S (ile ax)s
G a8 S 13 b o 0 U mee 1 cels el
e Sy Gl les @l o @Bl g pslaie
Sladss S,y (o5 Sl a0 VF gleo) sals
2oy Ol 4 azg bcdl plaidl j5is vl
b 5l )by oliws abwg 4y 5 olile Cusb, jlas 3L
aw o anly Sl Jold Glalejl al (el (See 0>
O sk )3 a5 0g ey (o 9V Vo0 1SS 505 1SS
- et b b onlie e 4 o3 Sl oy
odds Jlogl G SYsb Syl asby 4 azg b ool
o 33 b gy 4y i (glag,Y 4 el Uiz
o9 S Sy llph cnl 5o Sen w3l Sl
ad)S i e oo Jlae lare 4 aly S0 g Y
o3k 9 4 Gl Sed ojge o Slil slasysS, g wb
e Jol 59y 99 Jalds o5 sl 0)99 1230l o Sl
B Jsl 0)93 5l (w5 p9o 0y93 5 (LOL) 290 ()1~
e abge Jolts 1, (L02) (1> slass 0j90 oLL
il wo e plen wiapl 05 5,50k 5 )yl Jeos
LoaS e b as S )l )3 g pSojluil al> e oyl 5o
Shass oy oyl 50 g, Y (18,5 18 o yme yo pglas
anles o 5l ctalejl glaylS5 o lag)Y 5l (6t
g &b el )9aS p0 )b et 6l Gialejl cpl L2,
S o spSoal sy hadlsins e
o) oz lS) o 5 2l 55 el 05 3 oo
9,y ol s, gilw by ekaie « (transformed
Golel Jae sl p ool Lo g a2 0l oolaiul
5 09050 930 Allg ez (slp Y )56 (503l b s
IS aw o (als ()l Hled) ()l 4l 9o b
GLM 45, ;5 oolawl b g JBolas S 7l CJB o



)

AV-3Y) VYA lslilpgs oyl pinds Jlo ol Sladgs oligios

Fgosle iz SISE @ ety pl 05 @jly Sl 0 HSPT0 ()5 Lo oS S - Jour
Table 2. Expression change ratio of HSP70 gene in the four silkworm varieties by female and male”

Female

Male

Varieties 104 110 103

107

104 110 103 107

104 1 0.67
110 1.49 1
103 4.25 2.85 1
107 0.82 0.55 0.19

0.23
0.35

1.21
1.8
5.15

1 2.16
0.46 1
5.5
1.88

0.18
0.08
11.98 1

4.07

0.53
0.24
2.94
0.34 1

"Reading of numbers is column-based

500 -
450 -
400 -
350
300 -
250 A
200
150 -
100 -
50 -

Means of genes expressions

b
—

Female

Male

Fig.1. HSP70 gene expression in the male and female of studied silkworms
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Table 3. Least squares means of gene expression of HSP70 in four varieties and four times after heat shock in
male and female silkworms

Varieties Time Least squares means

Male Female
104 0 43.65° 937.8°
104 2 43.94¢ 598.24b
104 4 10.48¢ 229.61°
104 24 0.6 58.49'
110 0 77.84b 491.8¢
110 N 90.93 475.95 ¢
110 4 44¢ 227.2¢
110 oa 1.06f 26.781
103 0 6.21¢ 129.6
103 5 7.25¢ 234.25b
103 . 2.53¢ 64.55'
103 0 1.86° 0.35
107 4.68¢ 714.88¢
107 0 43.19¢ 1124.59°
107 2 2.544 238.22¢
107 4 2.1¢ 131.05
SE. 24 3.57 20.66

i Different superscripts within a column indicate significant differences (P<0.0001)

700 -~

600 -

Means of gene expression

a

Varieties

500 1 D
400 -
c
300 A B Female
200 - Male
d
100 - a
0 - T T = T =
104 110 103 1

07

Fig. 2. Average gene expression in males and females of four studied silkworm varieties
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Fig. 3. Two times recording (Lol and Lo2) of larval mortality (%) during heat treatment
in the four silkworm varieties
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Abstract

In order to study the parents and sexes effect as genetic elements on response of silkworm larva to increased
temperature, the expression of HSP70 was measured in both sexes of four silkworm parents including 110, 104
(Chinese varieties) and 103, 107 (Japanese varieties). Larvae was exposed to 35 min of heat shock at 45°C and
then sampling of larval fat body was done at zero, two, four and twenty-four hours after heat shock in the fourth
day of the fifth instar. After RNA isolation and determination of HSP70 relative gene expression by qRT-PCR,
results showed that the gene expression in female was 13.8 times of male larvae with high significant
differences (P<0.0001). Therefore, the comparison of silkworm parents in the four times samplings were done
by factorial analysis and Duncan’s test in each sex separately. HSP70 gene expression differences among
varieties was highly significant (P<0.0001). 107 and 110 varieties showed the highest expression of HSP70
gene (552 and 53) among female and male silkworm larvae groups, respectively. This gene was increasingly
expressed immediately after heat exposure, but there were no significant differences between the times of zero
and 2 hour after heat shock. Thermal tolerance test showed that two varieties of 110 and 107 (0.63 and 0.44) had
less mortality and more tolerant than 103 and 104 (0.94 and 0.74). The results showed that the 103 variety
which had the lowest HSP70 expression, was also so sensitive to heat stress.
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