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EDTA . FrERREN /0 A IA LW E A 20, 25 mmol/L,
SR G B B FAE RO VK R PE 5 pH SR 5.0, 6.0 Al
7.0, BoHIE 24 FHEFREE 1),

LR W 1 Sk B0 = 35 ml SRAFE
FIRRATE o N ARAFAE 30% L% . 50%L 1. 70%
Z T . RNAlater (Ambion, ). 37%H . —20°C .

Rl UMEFVNRERREKRS

Tab.1 Twenty-four preservation solutions and their codes

Z4 Parameters

S5 4H Groups

A A B B B B B B B B B B B B
7 7 0 0 O 3 3 3 5 5 5 7 7 17
6 7 5 6 7 5 6 7 5 6 7 5 6 17

EY Ammoniumsalt A A A A A A A A A
#7 Solvent 00 0 3 3 3 5 5 5
FRIE Acidity 5.6 7 5 6 7 5 6 1

e RS, AHBRRE, B AOME,; BARS

RS, 58 pH=5.0, 6 & pH=6.0, 7 Jy pH=7.0

, 0 HEBETIK, 3N 30%LEE, 5 HS50%LEE, 78 70%L0;

Note: Ammonium salt: A. Ammonium sulfate, B. Ammonium acetate; Solvent: 0. Deionized water, 3. 30% ethanol, 5. 50%

ethanol, 7. 70% ethanol; Acidity, 5. pH=5.0, 6. pH=6.0, 7. pH=7.0

—80°C A FLAA 15 Xk R fif 2 U X iR
13 wmEZEINRHEMENE

e 1%3 IR RHEEIE , 76 0.5 mol/L CuSO, ¥ i
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EHMEA G, ARZREIE, BREZETERE, ¥
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RN .

3 CuSO, + 4 Na,CO; + 2 H,0
=2 CuCO;-Cu(OH),| + 2 NaHCO; + 3 Na,SO,

2 CuCO;-Cu(OH), + 12 NH;
=3 [Cu(NH;),)*" +2 OH + 2 COs*
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0.5 cm), ZrHIA 1 ml WRIBRIREL . A LRE:, JIf
3 INTE 30% LT . 50% LR 70% £ T 1 F R e
5 g iz i — g e . BRIl 4t oK
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53 SR PR AE T 15 i PR A T RE i 1 B8 21 41 2
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ARARAENGE TS, EREE S min, 2REMA
160 pl 45, WIZHRY 15s, EiREH 5min, 4CTF
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HE o A 1 ml 75%Z F%(JG RNase /KB, Rl 205 fie
J& 4°CF 7500xg B5.0» 5 min, Z2¥ FiEE SR T
UE, MA 30 ul JG RNase K FEITTE - B RNA ¥ 5 pl
fE 160 V HLE T H KK RNA 528
1.7 RNA HIEZ#

B RNA ¥ 08 i S sl ) & (b st a4
A WIHARA R R AT SO 5%, 20 pl SO SRIA R A
$5 1 ul 24 RNA (50 ng—5 pg) .1 pl 0.5 pg/ul Oligo(dT);g
197, 10 pl 2xTS IKMEAH . 1 ul TransScript RT
Enzyme Mix Fil 1 ul gDNA Remover, F* 42°C % 30 min,
85°C 5 min Z& 1F SO0 o 13 8] cDNA FiJ € 5 100 &
QuantiFast SYBR Green PCR Kit (QIAGEN)#477¢ %
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Fig.1 The solubility and molarity of ammonium sulfate and
ammonium acetate in ethanol at different concentration

22 BREBBEVNMHEMENE

B X U AL R B PR AP 1 1 1 SE 7 2B R g
HGEA RO B A LLSL, AWFFER I BUIR B SERE i
B B PR 5 5 L 2P ) e R T R 2% 1F T B Y
BT KA E - A BRI, @ ar T 4HE
HERERAFAE NS DU EDE T A (I 2) 4R R,

LRk
Ammonium acetate/(mol/L)
A
1 2 3 4 5 6 Saturated

P2 o B MR ARIE I B BR A AN I 1 18 0ORL ) R P WL

Fig.2 Qualitative observation of the permeation in whole shrimp body immersed in ammonium salts solution
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Fig.3 Penetration of the ammonium salts in small pieces of shrimp tissues

A FIRIIRE, B FRRCMRE, 0 RREBTK, 3R I0%LEE, 5FR S0%LEE, 7HRR 10%L B
The legends indicate the solutions for preservation of the tissue pieces. The letters in the legends represent the solutes, of
which “A” represents ammonium sulfate and “B” as ammonium acetate; the numbers in the legends represent the solvents, of
which “0” represents water, “3” as 30% ethanol, “5” as 50% ethanol, “7” as 70% ethanol
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Fig.4 Penetration of the ammonium salts in intact bodies of L. vannamei

A FIRTRIREL , BRRNCIRE; 0 F/REBTIK, 3RR 30%LWE, 5 KR 50% L1,
THRIR T10%LME; ¢ RaRNIZHLL, s RRIMNZHA
The legends indicate the preserving solutions and the tissue locations. The capital letters in the legends represent the solutes, of
which “A” represents ammonium sulfate and “B” as ammonium acetate; the numbers in the legends represent the solvents, of
which “0” represents water, “3” as 30% ethanol, “5” as 50% ethanol, “7” as 70% ethanol; the lowercase letters in the legends

represent the locations of the tissue, of which “c” represents the tissue taken at the center of the body and

[T L]

S” represents

the tissue taken from the superficial parties of the body
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Fig.5 Electrophoretogram
of total RNA extracted from
fresh tissue of shrimp
cephalothorax
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VKiE 13), TEMRAT 14 d J5, BRRukE il B R R
6-d, JkiB 10-15).

FEAS TR (R B PR A PRAF TR B S B8 L v (| 7), A
TR B K VS ARAE 114 d A RNA H 3k &5 R 44 R —
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¥kiE M: DL2000; kil

1. 2 F1 3 Ay 2
FEULY RNA

Lane M: DL2000; Lanes

1, 2, and 3 are total RNA
extracted from fresh tissue

e AR — A (7, A05. A06 Fl A07); 30%Z. [
W RN BR TR TRRAE 1 d, R pH=5.0 41 P
XA, HTE 3-14 d PRAET, AN[F) pH AYZHE A AT 1L
S KR I (8] 7, A35 Fi A36); 50% B kAl
FIBE R He R W ARAE 12, 1 d RHEBUY RNA A 4%
H, BERT ) A A5 B TR, AT A R AR A
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PR ARL RIS PR A I WA AE 1-14 d RYZHZ 4R B RNA
HLTK, 285 R, 28S Fil 18S £5aHF FLFR 1 M 5¢ %%
185 EHREL Y 70% LB 2 R AR K,

TUFN C PR B K S MR A2 20 1 d, 42 HLAY RNA
FLVKZE S 18S Al 288 4%l i M (5] 8-a, BOS. BO6
M1 B0O7), 3 Ff pH HIHLEE, pH=6.0 MILRAFRCR fe iy
(B06); 30%Z A 2 FREE VS ARAFALZ 1 d,
RNA 80055, A7 3—14 d J5 S0 A8 19608, 76
pH=5.0 5 TR 4F T HAh pH(I&l 8, B35); 50% B
o TR B TR TR AR AFZH 2L 1 d, U RNA HL K
SEALTT AR E MR 3 %4, W H pH=5.2. pH=6.0
K pH=7.0 MIPRAEIRARELE) RNA 541 58 B JC I I 2=
A, ABTE 3 d ZJE 4 A FTkES, 7 dJ5 28S Al 18S
) SRR AR AEOR , 28S Z&A Bk, 14 d )5 18S
ASTRA (K 8, B55. B56 I B57); 70%Z. BEH 11
M PRERTRARAFALZ 1 d, RNA 28S 5417 CARMRT,
HAE 188 4%l , BERFAIIER, 18S Z5a gk diibif]
BT TR T0% L BEFAERR .
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M1 2345 67 8 9101112131415161718192021222324 M12345678 9101112131415161718192021222324

B 6 XFHARTE 1-14 d LHLUPHE B RNA HL Uk

Fig.6 Electrophoretogram for total RNA extracted from tissues preserved for 1-14 d by control treatments
A:1d;B:3d; C:7d; D: 14 d; ¥kifi M: DL2000; $kif 1-3: RNAlater; ¥Kifi 4—6: 30%Z1%; TKiE 7-9: 50%Z M, Jkil 10-12:
T0%Z. 05, FKiE 13-15: 95%Z W, ¥kil 16-18: HIEE; ¥kil 19-21: —20°C; ki 22-24: -80°C
A:1d;B:3d;C:7d;D: 14 d; Lane M: DL2000; Lane 1-3: RNAlater; Lane 4—6: 30% ethanol; Lane 7-9: 50% ethanol; Lane
10—12: 70% ethanol; Lane 13—15: 95% ethanol; Lane 16—18: Formaldehyde; Lane 19-21: —20°C; Lane 22-24: —80C

M _A05 A06 A07  _A35 _A36 A37 M M _A35 A36 A37 A55  _A56 AS7T M

7 BREREARAFRARAT 1-14 d BAHLUR R RNA HLTK

Fig.7 Electrophoretogram for total RNA extracted from tissues preserved in the ammonium sulfate solutions

ar FEFPRAE 1d;b:3d; ¢ 7d; d: 14 d; 3K M: DL2000; AR AR AF IR I AL U BUAY B RNA SR A 3 ATk #EA T HL K,
AHRE KB AR R A AR
a: Stored for 1 d; b: 3 d; c: 7 d; d: 14 d; M: DL2000. Each sample of the total RNA extracted from tissues preserved in different
ammonium sulfate solutions was added in 3 lanes which was labeled with the code of the solutions
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B07 B35 B36 B37
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B 8 CMRERTERARTE 1-14 d HEUP IR EUAY RNA H ik

Fig.8 Electrophoretogram for total RNA extracted from tissues preserved in ammonium acetate solution BO5—-B37 for 1-14 d

a:1d;b:3d;c:7d;d: 14d; JKiE M: DL2000; R RAEBARE I HSURIUY & RNA SR 3 A UKGESE TR,
FHRL K GE B AR E R A S
a: 1d;b:3d;c:7d;d: 14 d; Lane M: DL2000. Each sample of the total RNA extracted from tissues preserved soaked
in different ammonium acetate solutions was added in 3 lanes which was labeled with the code of the solutions

2.6 RNA EE#N

FIIHZE I B PCR U S RAFARATF 0L 1. 3.
7 d WIZHZUHEEL RNA (1 Bt =Wy A 7o ik, B ot
LU A% RS DB AR VR (B 9), 45
WK, BARTEH R4S RNA FEREETE 1 d AN
BRI, 3-7 d MPRAE S LR IR 5 DUECT Fa ]
FHXFTRNS , TR A Il 22 R F SR B4 4. 4
ZUh )k 3.2x10° copies/g 4HZH ) RNA il A75-A77.
B55-B57. B75-B77 & 1 d W% IRIRAE, RNA # U1 #
YIRAE 10° copies/g 4L F, BFRIFHARST 7 d
Jei Fh Fe 2 B AL AR R 48 DUBU #E 107-10° copies/g
ML, Horp, 7 d FIROAE G RNA 5 DUECT FRAS
20 fEAYZHALES A37 (13.04), AS6(7.25). AS57(5.39).
A75(3.51). A76(3.70). A77 (3.65). B05 (18.94). B36

(8.44). B37 (11.41), B55 (18.78). B56 (4.62). B57
(11.46). B75 (12.87)F1 B76 (18.36), XML+, 70%
M 95% B IRAT 1 d J5 1 RNA #5 DUEFE 10 copies/g
HALL L, AR CERAT 7 d JFAHL80H RNA £E T
FEBASEBIL 20 %, 3B 30%LBE(7.16) . 50% [
(17.72). 70%Z. 1% (4.92)F11 95% 2. 1(6.29), i F AR
FERY AL A () RNA $8 DUBCR Bt b, 3 d JE
2T 1500 £,

2.7 fH#H RNA B3 = H

XF 3R RNA $5 1S 6 B0 5 i R) 56 R A8 1k
HEFTERMEIRNE, I [ 0 an s DUBOWEE, 4 F SR Tk
JFHIT A4 RNA #5 DU AR R 1 (E 10),
RN, PRI 2 d LU EZHALER AS6 (2.15+
0.60 d). A57 (2.261.32d). A75(3.22+1.31 d). A76
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Fig.9 Results of FQ-PCR detection for the RNA copies in
the tissues of each preservation group
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Shrimp Tissue Preservation at Normal Temperature
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Abstract
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Molecular biology technologies have been widely used in aquatic animal disease diagnosis

and molecular pathology studies, which require high quality of nucleic acid. However, how to preserve
sample quality at normal temperature is rarely investigated. In this study, we compared the preserving
effect of RNA in the tissues of shrimp Litopenaeus vannamei stored in different preservation solutions at
normal temperature to find one preservation solution that can be used at normal temperature and
long-distance transportation. Saturated solutions of ammonium sulfate and ammonium acetate in a serial
of solvents with different ethanol concentrations were used to preserve shrimp tissues. The results showed
that ammonium acetate has higher solubility in ethanol solution than ammonium sulfate. The molarity of
ammonium ion of ammonium acetate is steadier in 0—80% ethanol. Ammonium acetate penetrates into the
tissue of intact shrimp faster and reaches a higher concentration than ammonium sulfate does. RNA with
better integrity, higher copies, and longer half-life period was achieved in the tissue preserved in more
than 70% ethanol, saturated ammonium sulfate in the solvent of 50% and 70% ethanol, saturated
ammonium acetate in the solvent of 50% ethanol. These results suggest that the saturated ammonium
acetate in 50% ethanol as the solvent (pH=6.0) can be used as sample preserving solution to preserve

RNA in shrimp tissues at normal temperature.
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