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1 Safety precautions 

(--& B";& ./D;& /!B& /++;!+ 0!& A@0"-B& ,;& ;W;D. A;B&  !& @/!B- !G& +@;& C/+;D /-A& /!B&
D;/G;!+A&.0!+/ !;B& !&+@;&Q +1&(-J/IA&J;/D&G-0K;A&J@ -;&@/!B- !G&+@;A;&D;/G;!+A&
/!B&/K0 B&/!I&AQ !&.0!+/.+M&H!&./A;&0E&.0!+/.+P& E-"A@&;I;A&0D&AQ !&J +@&/& -/DG;&
/C0"!+&0E&J/+;D& CC;B /+;-I1&

&

2 Storage conditions  

?@;& !!"#$%#&$'(& ) ! &* +&A@0"-B&,;&A+0D;B&BDIP&/+& D00C&+;CF;D/+"D;&XU:&Y&
8>&ZO[&/!B& A&A+/,-;&E0D&/+&-;/A+&U8&C0!+@A&"!B;D&+@;A;&.0!B + 0!A1&4;E0D;&;K;DI&
"A;& C/Q;& A"D;& +@/+& /--& .0CF0!;!+A& @/K;& D00C& +;CF;D/+"D;1& HE& +@;D;& /D;& /!I&
FD;. F +/+;A& J +@ !& +@;& FD0K B;B& A0-"+ 0!A& A0-K;& +@;A;& FD;. F +/+;A& ,I& ./D;E"-&
J/DC !G1&&

&

3 Function testing and technical assistance 

?@;&(!/-I+ Q&R;!/&(S&G"/D/!+;;A&+@;&.0DD;.+&E"!.+ 0!&0E&+@;&Q +&E0D&/FF- ./+ 0!A&
/A&B;A.D ,;B& !&+@;&C/!"/-1&?@;&.0CF0!;!+A&0E&;/.@& !!"#$%#&$'(&) ! &* +&
J;D;& +;A+;B& ,I&  A0-/+ 0!& 0E& +0+/-& $'(& ED0C& + AA";& A/CF-;A& /!B& A",A;\";!+&
/!/-IA A&0!&/&(G -;!+&4 0/!/-I];D1&

^;& D;A;DK;& +@;& D G@+& +0& .@/!G;& 0D& C0B EI& 0"D& FD0B".+A& +0& ;!@/!.;& +@;D;&
F;DE0DC/!.;&/!B&B;A G!1&HE&I0"&@/K;&/!I&\";A+ 0!A&0D&FD0,-;CA&D;G/DB !G&/!I&
/AF;.+A& 0E& +@;&  !!"#$%#& $'(& ) ! & * +& 0D& 0+@;D& (!/-I+ Q& R;!/& (S& FD0B".+AP&
F-;/A;&B0&!0+&@;A +/+;&+0&.0!+/.+&"A1&_0D&+;.@! ./-&A"FF0D+&0D&E"D+@;D& !E0DC/+ 0!&
 !&S;DC/!I&F-;/A;&B /-&`:a&V=&:U&T&bb&a:&991&_0D&0+@;D&.0"!+D ;A&F-;/A;&.0!+/.+&
I0"D&-0./-&B A+D ,"+0D1&

&

4 Product use and warranty  

?@;&"A;D& A&D;AF0!A ,-;&+0&K/- B/+;&+@;&F;DE0DC/!.;&0E&+@;&(!/-I+ Q&R;!/&(S&Q +A&
E0D&/!I&F/D+ ."-/D&"A;P&A !.;&+@;&F;DE0DC/!.;&.@/D/.+;D A+ .A&0E&0"D&Q +A&@/K;&!0+&
,;;!&K/- B/+;B&E0D&/!I&AF;. E .&/FF- ./+ 0!1&(!/-I+ Q&R;!/&(S&Q +A&C/I&,;&"A;B&
 !& .- ! ./-& B /G!0A+ .& -/,0D/+0DI& AIA+;CA& /E+;D& +@;& -/,0D/+0DI& @/A& K/- B/+;B& +@;&
.0CF-;+;&B /G!0A+ .&AIA+;C&/A&D;\" D;B&,I&OcH(d&<<&D;G"-/+ 0!A& !& +@;&e161&0D&
;\" K/-;!+A& !&0+@;D&.0"!+D ;A1&

(--&FD0B".+A&A0-B&,I&(!/-I+ Q&R;!/&(S&/D;&A",L;.+;B&+0&;W+;!A K;&\"/- +I&.0!+D0-&
FD0.;B"D;A& /!B& /D;& J/DD/!+;B& +0& F;DE0DC& /A& B;A.D ,;B& J@;!& "A;B& .0DD;.+-I1&
(!I&FD0,-;CA&A@0"-B&,;&D;F0D+;B& CC;B /+;-I1&

&

 
Note 
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5 Kit components  

&

 
Important  

* +&.0CF0!;!+A&/D;&A+0D;B&/+&D00C&+;CF;D/+"D;1&

&

&

10 extractions 50 extractions 250 extractions 

Lysis Solution RL  =&C-& V9&C-& U8>&C-&

Washing Solution 
HS  

V&C-&
XE !/-&K0-"C;&=&C-[&

U>&C-&
XE !/-&K0-"C;&V9&C-[&

b9&C-&
XE !/-&K0-"C;&U:9&C-[&

Washing Solution 
LS  

8&C-&
XE !/-&K0-"C;&U9&C-[&

<&C-&
XE !/-&K0-"C;&:9&C-[&

:9&C-&
XE !/-&K0-"C;&899&C-[&

RNase-free Water  UP>&C-& =&C-& 8&W&U>&C-&

Spin Filter D  U9&& >9& >&W&>9&

Spin Filter R U9&& >9& >&W&>9&

Receiver Tubes 

X819&C-[
>9& >&W&>9& 8>&W&>9&

Elution Tubes  

XU1>&C-[
U9& >9& >&W&>9&

Manual U& U& U&

Initial steps  !(BB&V&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&36P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&

 !(BB&<&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&c6P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&

 !(BB&U>&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&36P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&

 !(BB&V8&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&c6P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&

 !(BB&b9&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&36P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&

 !(BB&U=9&C-&0E&a=7
aa1<&f&;+@/!0-&+0&
+@;&,0++-;&^/A@ !G&
60-"+ 0!&c6P&C W&
+@0D0"G@-I&/!B&
Q;;F&+@;&,0++-;&/-7

J/IA&E DC-I&.-0A;BM&
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6 Recommended steps before starting  

 !%!A"D;&+@/+&+@;&^/A@ !G&60-"+ 0!&36&/!B&^/A@ !G&60-"+ 0!&c6&@/K;&,;;!&
FD;F/D;B&/..0DB !G&+0&+@;& !A+D".+ 0!&Xg&h* +&.0CF0!;!+Ah&F1&:[&

 !O;!+D E"G/+ 0!&A+;FA&A@0"-B&,;&F;DE0DC;B&/+&D00C&+;CF;D/+"D;&

 !(K0 B&ED;;] !G&/!B&+@/J !G&0E&A+/D+ !G&C/+;D /-A&

&

7 Components not included in the kit  

 !i'/A;&Hj&0F+ 0!/-&

 ! cIA0]IC;j&0F+ 0!/-&

 ! BB38k&

 !?%74"EE;D&XU9&C)&?D A73O-j&U&C)&%i?(j&F3&<19[j&0F+ 0!/-&

 !$;/.+ 0!&+",;A&

 !%+@/!0-&Xb9&fP&a=7aa1<&f[&

&

8 General procedure for RNA extraction 

&

HomogenisationHomogenisation

Lysis Lysis 

Selective removingSelective removing

of of 

SelectiveSelective

RNARNA

WashWash

EluteElute

HomogenisationHomogenisation

Lysis Lysis 

Selective removingSelective removing

of of 

SelectiveSelective

RNARNA

WashWash

EluteElute

&

Homogenisation / Lysis of starting 
material 

Selective removing of gDNA 

Selective binding of RNA 

Washing of RNA 

Elution of RNA 

&
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9 Product specifications 

&

1. Starting material:&

 ! %"./DID0+ .&.;--A&X>&W&U9=[&

 ! ? AA";&A/CF-;A&X"F&+0&89&CG[&

 ! GD/C`&/!B&GD/C7&,/.+;D /&XU&W&U9a[&

 ! 4 0FA ;A&

 ! #/D/EE !;&;C,;BB;B&+ AA";&A/CF-;A&

&

2. Time for isolation:&

(FFD0W C/+;-I&U>&7&:9&C !"+;A&

&

3. Typical yield:&

'0+& B;+;DC !;B1& ?@;& I ;-B& B;F;!BA& 0!& +@;& +IF;& /!B& +@;& /C0"!+&
0E&+@;&A+/D+ !G&C/+;D /-1&

&

4. Binding capacity: 

(FFD0W C/+;-I2&U99&lG&$'(&

&



& S;!;D/-&!0+;A&/!B&A/E;+I&D;.0CC;!B/+ 0!A&0!&@/!B- !G&$'(&

&

 !!"#$%#&$'(&) ! &* +&&&& HAA";&9=T899<& b&

10 General notes and safety recommendations on 
handling RNA 

$'(&  A& E/D& -;AA& A+/,-;& +@/!& i'(1& H+&  A& K;DI& A;!A + K;& +0& B;GD/B/+ 0!& ,I&
;!B0G;!0"A& $'/A;A&  !& +@;& , 0-0G ./-& C/+;D /-& /!B& ;W0G;!0"A& $'/A;A& J@ .@&
/D;& F;DC/!;!+-I& FD;A;!+& ;K;DIJ@;D;&  !& +@;& -/,1& ?0& /.@ ;K;& A/+ AE/.+0DI&
\"/- +/+ K;& /!B& \"/!+ +/+ K;& D;A"-+A&  !& $'(& FD;F/D/+ 0!AP& .0!+/C !/+ 0!A& J +@&
;W0G;!0"A& $'/A;A&@/K;& +0& ,;& D;B".;B& +0& /& C ! C"C&  !& /..0DB/!.;& J +@& +@;&
E0--0J !G&D;.0CC;!B/+ 0!A2&

 !(-J/IA&J;/D&-/+;W&0D&K !I-&G-0K;A&J@ -;&@/!B- !G&D;/G;!+A&/!B&$'(&A/CF-;A&
+0& FD;K;!+& $'/A;& .0!+/C !/+ 0!A& ED0C& A"DE/.;& 0E& +@;& AQ !& 0D& ED0C& B"A+I&
-/,0D/+0DI&;\" FC;!+1&

 !O@/!G;&G-0K;A&ED;\";!+-I&/!B&Q;;F&+",;A&.-0A;B1&

 !*;;F& A0-/+;B&$'(&0!& .;1&&

 !$;B".;&FD;F/D/+ 0!&+ C;&/A&C".@&/A&F0AA ,-;1&

 !eA;& 0!-I& A+;D -;P& B AF0A/,-;& F0-IFD0FI-;!;& +",;A& +@D0"G@0"+& +@;& FD0.;B"D;&
X+@;A;&+",;A&/D;&G;!;D/--I&$'/A;7ED;;1[&

 !'0!7B AF0A/,-;&F-/A+ .&J/D;&A@0"-B&,;&+D;/+;B&,;E0D;&"A;&+0&;!A"D;&+@/+& +& A&
$'/A;7ED;;1& #-/A+ .& J/D;& A@0"-B& ,;& +@0D0"G@-I& D !A;B& J +@& 91U& )& '/k3P&
U&C)& %i?(& E0--0J;B& ,I& $'/A;7ED;;& J/+;D1& m0"& ./!& /-A0& +/Q;& .@-0D0E0DC7
D;A A+/!+&F-/A+ .&J/D;&D !A;B&J +@&.@-0D0E0DC&+0& !/.+ K/+;&$'/A;A1&

 !(--&G-/AAJ/D;&A@0"-B&,;& +D;/+;B&,;E0D;&"A;& +0&;!A"D;&+@/+& +&  A&$'/A;7ED;;1&
S-/AAJ/D;& A@0"-B& ,;& .-;/!;B& J +@& B;+;DG;!+P& +@0D0"G@-I& D !A;B& /!B& 0K;!&
,/Q;B&/+&8:9&ZO&E0D&E0"D&0D&C0D;&@0"DA&,;E0D;&"A;1&("+0.-/K !G&/-0!;&J --&!0+&
 !/.+ K/+;& C/!I& $'/A;A& .0CF-;+;-I1& kK;!& ,/Q !G&  !/.+ K/+;A& $'/A;A& /!B&
;!A"D;A& +@/+&!0&0+@;D&!".-; .&/. BA&XA".@&/A&F-/AC B&i'([&/D;&FD;A;!+&0!&
+@;& A"DE/.;& 0E& +@;& G-/AAJ/D;1& m0"& ./!& /-A0& .-;/!& G-/AAJ/D;& J +@& 91U&f&
i%#O&XB ;+@I-&FID0./D,0!/+;[1&?@;&G-/AAJ/D;&@/A&+0&,;& CC;DA;B& !&91U&f&
i%#O& A0-"+ 0!& E0D& U8& @0"DA& /+& Vb&ZO& /!B& +@;!&  +& @/A& +0& ,;& /"+0.-/K;B& 0D&
@;/+;B&+0&U99&ZO&E0D&U>&C !&+0&D;C0K;&D;A B"/-&i%#O1&

 !%-;.+D0F@0D;A A&+/!QA&A@0"-B&,;&.-;/!;B&J +@&B;+;DG;!+&A0-"+ 0!&X;1G1&91>&f&
6i6[P& +@0D0"G@-I& D !A;B& J +@& $'/A;7ED;;& J/+;DP& D !A;B& J +@& ;+@/!0-& /!B&
E !/--I&/--0J;B&+0&BDI1&

 !(--&,"EE;DA&@/K;&+0&,;&FD;F/D;B&J +@&i%#O7+D;/+;B&$'/A;7ED;;&BB38k1&

 !(K0 B&@/!B- !G&,/.+;D /-&."-+"D;AP&.;--&."-+"D;A&0D&0+@;D&, 0-0G ./-&A0"D.;A&0E&
$'/A;A& !&+@;&A/C;&-/,&J@;D;&+@;&$'(&F"D E ./+ 0!&J --&,;&F;DE0DC;B1&

 !i0& !0+& "A;& ;\" FC;!+P& G-/AAJ/D;& /!B& F-/A+ .& J/D;& ;CF-0I;B& E0D& 0+@;D&
/FF- ./+ 0!A& J@ .@& C G@+&  !+D0B".;& $'/A;& .0!+/C !/+ 0!A&  !& +@;& $'(&
 A0-/+ 0!1&
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&

innuPREP RNA Mini Kit 

Protocol 1: RNA extraction from tissue samples 

&

$;.0CC;!B;B&A+;FA&
,;E0D;&A+/D+ !G&

"!#D;F/D;& ^/A@ !G& 60-"+ 0!& 36& /!B& ^/A@ !G& 60-"+ 0!& c6&&
/..0DB !G&+0&+@;& !A+D".+ 0!&

&
& & & & &

& & & & &U1& 6+/D+ !G&C/+;D /-& "!? AA";& & "!)/W1&89&CG&

& & & & &

& & & & &

"!30C0G;! ];D&
;1G1&6F;;B) --&&

&

&

& or&

&
&

"!6;;&/-A02& !!"6#%%i&? AA";&$'(&* +&

"!(BB&ED0];!&A+/D+ !G&C/+;D /-&+0&
@0C0G;! ];D&+",;&

"!(BB&:>9&l-&$c&/!B&@0C0G;! ];&

"!(BB&A/CF-;&+0&/&U1>&C-&+",;&
&

"!c \" B&! +D0G;!&

81& 30C0G;! ]/+ 0!&
/!B&-IA A&

&

&

&

"!SD !B&A+/D+ !G&C/+;D /-&+0&E !;&
F0JB;D&"!B;D&- \" B&! +D0G;!&

"!(BB&A/CF-;&+0&/&U1>&C-&+",;&

"!(BB&:>9&l-&$c&0D&#c&/!B&-IA;&
A/CF-;&"!B;D&.0!+ !"0"A&A@/Q !G&
&

"!O;!+D E"G;2&C/W1&AF;;BjU&C !&

& & & &

& & & & &

&

V1& 6;-;.+ K;&
D;C0K !G&0E&
Gi'(&

& &

"!6F !&_ -+;D&i&+0&$;.; K;D&?",;&

"!(BB&A"F;D!/+/!+&+0&6F !&_ -+;D&i&

"!U91999&W&G&XU81999&DFC[2&8&C !&

"!i A./DB&6F !&_ -+;D&i&

"!(BB&;\"/-&K0-"C;&b9&f&;+@/!0-&
X/FFD0W1&:99&l-[&+0&E -+D/+;&

& & & & &

& & & & &

&

:1&& 6;-;.+ K;&, !B !G&
0E&$'(&

&

';J&$;.; K;D&?",;&

& &

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!(BB&A/CF-;&+0&6F !&_ -+;D&$&

"!U91999&W&G&XU81999&DFC[2&8&C !&

& & & & &

& & & & &>1& ^/A@ !G&

&

';J&$;.; K;D&?",;&

& &

"!(BB&>99&l-&36&

"!U91999&W&G&XU81999&DFC[2&U&C !&

"!(BB&b>9&l-&c6&

"!U91999&W&G&XU81999&DFC[2&U&C !&

#
&O

"
+&

/
+&

+@
;

&A
.

/
++

;
D;
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&-

 !
;

&/
!
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&-

/
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&

& & & & &=1& $;C0K;&%+@/!0-&

&

';J&$;.; K;D&?",;&
& &

"!i A./DB&E -+D/+;&

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!O;!+D E"G;2&C/W&AF;;BP&8&C !&

& & & & &
& & & & &
b1& %-"+ 0!&

& &

"!6F !&_ -+;D&$&+0&/!&%-"+ 0!&?",;&

"!(BB&V97<9&l-&$'/A;7ED;;&J/+;D&

"!H!.",/+ 0!2&U&C !&n&$?&

"!=1999&W&G&X<1999&DFC[2&U&C !&

& & & & &
& & &

&

&

kDB;D&'012& & & &

<:>7*6789:99U9& U9&D;/.+ 0!A& & &

<:>7*6789:99>9& >9&D;/.+ 0!A& &

<:>7*6789:98>9& 8>9&D;/.+ 0!A& &

&

& & & &

?@ A&B0."C;!+/+ 0!&B;A.D ,;A&+@;&A+/+;&/+&+@;&+ C;&0E&F",- A@ !G1&H+&!;;BA&!0+&!;.;AA/D -I&/GD;;&J +@&
E"+"D;&K;DA 0!A1&6",L;.+&+0&.@/!G;M&

Expression and further use permitted with indication of 

source. 

© 2008 Analytik Jena AG 

Publisher: 
(!/-I+ Q&R;!/&(S& & &

*0!D/B7o"A;76+D/p;&U&
9bb:>&R;!/T&S;DC/!I&

#@0!;&
_/W&

`:a&X9[&V=&:U&T&bb7a:&99&
`:a&X9[&V=&:U&T&bb7b=&bb&b=&

JJJ1, 01/!/-I+ Q7L;!/1.0C&
, 0A0-"+ 0!An/!/-I+ Q7L;!/1.0C&

&
&

#
&O

"
+&/

+&+@
;

&A
.

/
++;

D;
B

&- !
;

&/
!

B
&-/

C
 !

/
+;

&+@
;

&.
/

DB
&E0

D&/
&C

0
D;

&.
0

!
K

;
!

 ;
!

+&@
/

!
B

- !
G

&0
!

&+@
;

&+/
,

-;
&+0

F
&#

&

&



&
&

&
&

&

Short operation manual – innuPREP RNA Mini Kit 
Puplication No.: HB_KS-2040_e_080605 

1/ 2

&

innuPREP RNA Mini Kit 

Protocol 2: RNA extraction from eucaryotic cells 

&
$;.0CC;!B;B&A+;FA&
,;E0D;&A+/D+ !G&

"!#D;F/D;& ^/A@ !G& 60-"+ 0!& 36P& ^/A@ !G& 60-"+ 0!& c6&&
/..0DB !G&+0&+@;& !A+D".+ 0!&

& & & & &

& & & & &U1& 6+/D+ !G&C/+;D /-& & & "!)/W1&>&W&U9=&.;--A&

& & & & &

& & & & &81& cIA A&

& &

"!(BB&:99&l-&$c&+0&.;--&F;--;+&

"!H!.",/+ 0!2&8&C !&n&$?&

"!$;A"AF;!B&.0CF-;+;-I&

"!H!.",/+ 0!2&V&C !&n&$?&

& & & &

& & & & &

&

V1& 6;-;.+ K;&
D;C0K !G&0E&
Gi'(&

& &

"!6F !&_ -+;D&i&+0&$;.; K;D&?",;&

"!(BB&A"F;D!/+/!+&+0&6F !&_ -+;D&i&

"!U91999&W&G&XU81999&DFC[2&8&C !&

"!i A./DB&6F !&_ -+;D&i&

"!(BB&;\"/-&K0-"C;&b9&f&;+@/!0-&
X/FFD0W1&:99&l-[&+0&E -+D/+;&

& & & & &

& & & & &

&

:1&& 6;-;.+ K;&, !B !G&
0E&$'(&

&

';J&$;.; K;D&?",;&

& &

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!(BB&A/CF-;&+0&6F !&_ -+;D&$&

"!U91999&W&G&XU81999&DFC[2&8&C !&

& & & & &

& & & & &>1& ^/A@ !G&

&

';J&$;.; K;D&?",;&

& &

"!(BB&>99&l-&36&

"!U91999&W&G&XU81999&DFC[2&U&C !&

"!(BB&b>9&l-&c6&

"!U91999&W&G&XU81999&DFC[2&U&C !&

& & & & &
& & & & &=1& $;C0K;&%+@/!0-&

&

';J&$;.; K;D&?",;&
& &

"!i A./DB&E -+D/+;&

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!U91999&W&G&XU81999&DFC[2&V&C !&

& & & & &
& & & & &b1& %-"+ 0!&

& &

"!6F !&_ -+;D&$&+0&/!&%-"+ 0!&?",;&

"!(BB&V97<9&l-&$'/A;7ED;;&J/+;D&

"!H!.",/+ 0!2&U&C !&n&$?&

"!=1999&W&G&X<1999&DFC[2&U&C !&
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&

& & & & &
& & &

&
&

& & & & &
& & & & && &

&

&

&

& & & & &
& & &

&

&

kDB;D&'012& & & &

<:>7*6789:99U9& U9&D;/.+ 0!A& & &

<:>7*6789:99>9& >9&D;/.+ 0!A& &

<:>7*6789:98>9& 8>9&D;/.+ 0!A& &

&

& & & &

?@ A&B0."C;!+/+ 0!&B;A.D ,;A&+@;&A+/+;&/+&+@;&+ C;&0E&F",- A@ !G1&H+&!;;BA&!0+&!;.;AA/D -I&/GD;;&J +@&
E"+"D;&K;DA 0!A1&6",L;.+&+0&.@/!G;M&
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innuPREP RNA Mini Kit 

Protocol 3: RNA extraction from bacterial cells 

&

$;.0CC;!B;B&A+;FA&
,;E0D;&A+/D+ !G&

"!#D;F/D;& ^/A@ !G& 60-"+ 0!& 36P& ^/A@ !G& 60-"+ 0!& c6&&
/..0DB !G&+0&+@;& !A+D".+ 0!&

& & & & &

& & & & &U1& 6+/D+ !G&C/+;D /-& & & "!)/W1&U&W&U9a&.;--A&

& & & & &

& & & & &81& #;--;+&.;--A&
&

&

"!>1999&W&G&Xb1>99&DFC[j&>&C !&

"!i A./DB&A"F;D!/+/!+&

& & & & &
& & & & &V1& cIA A&

&

&

"!(BB&U99&l-&?%&,"EE;D&

"!$;A"AF;!B&.;--&F;--;+&

"!(BB&cIA0]IC;&XGD/C7&8&l-j&GD/C`&=&l-[&

"!H!.",/+ 0!&X.-;/D&0D&K A.0"A&A0-1[&

"!(BB&:>9&l-&$c&

"!H!.",/+ 0!2&V&C !&n&$?&

& & & &

& & & & &

&

:1& 6;-;.+ K;&
D;C0K !G&0E&
Gi'(&

& &

"!6F !&_ -+;D&i&+0&$;.; K;D&?",;&

"!(BB&A"F;D!/+/!+&+0&6F !&_ -+;D&i&

"!U91999&W&G&XU81999&DFC[2&8&C !&

"!i A./DB&6F !&_ -+;D&i&

"!(BB&;\"/-&K0-"C;&b9&f&;+@/!0-&
X/FFD0W1&=99&l-[&+0&E -+D/+;&

& & & & &

& & & & &

&

>1&& 6;-;.+ K;&, !B !G&
0E&$'(&

&

';J&$;.; K;D&?",;&

& &

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!=>9&l-&A/CF-;&+0&6F !&_ -+;D&$&

"!U91999&W&G&XU81999&DFC[2&U&C !&

"!(BB&D;A B"/-&A/CF-;&

"!U91999&W&G&XU81999&DFC[2&U&C !&

& & & & &

& & & & &=1& ^/A@ !G&

&

';J&$;.; K;D&?",;&

& &

"!(BB&>99&l-&36&

"!U91999&W&G&XU81999&DFC[2&U&C !&

"!(BB&b>9&l-&c6&

"!U91999&W&G&XU81999&DFC[2&U&C !&
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&

& & & & &b1& $;C0K;&%+@/!0-&

&

';J&$;.; K;D&?",;&
& &

"!i A./DB&E -+D/+;&

"!6F !&_ -+;D&$&+0&$;.; K;D&?",;&

"!U91999&W&G&XU81999&DFC[2&V&C !&

& & & & &
& & & & &<1& %-"+ 0!&

& &

"!6F !&_ -+;D&$&+0&/!&%-"+ 0!&?",;&

"!(BB&V97<9&l-&$'/A;7ED;;&J/+;D&

"!H!.",/+ 0!2&U&C !&n&$?&

"!=1999&W&G&X<1999&DFC[2&U&C !&

& & & & &
& & &

&

&

kDB;D&'012& & & &

<:>7*6789:99U9& U9&D;/.+ 0!A& & &

<:>7*6789:99>9& >9&D;/.+ 0!A& &

<:>7*6789:98>9& 8>9&D;/.+ 0!A& &

&

& & & &

?@ A&B0."C;!+/+ 0!&B;A.D ,;A&+@;&A+/+;&/+&+@;&+ C;&0E&F",- A@ !G1&H+&!;;BA&!0+&!;.;AA/D -I&/GD;;&J +@&
E"+"D;&K;DA 0!A1&6",L;.+&+0&.@/!G;M&

Expression and further use permitted with indication of 

source. 
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#D0+0.0-&U2&$'(&;W+D/.+ 0!&ED0C&+ AA";&A/CF-;A&

&

&

<& HAA";&9=T899<&  !!"#$%#&$'(&) ! &* +&

11 Protocol 1: RNA extraction from tissue samples 

 
Important 

#-;/A;&!0+;&+@/+&"F&+0&89&CG&0E&+ AA";&A/CF-;A&./!&,;&FD0.;AA;B1&

(K0 B&ED;;] !G&/!B&+@/J !G&0E&+ AA";&A/CF-;AM&

&

U1& 30C0G;! ]/+ 0!&0E&A+/D+ !G&C/+;D /-& &
&

Note:&?0&C/W C ];&+@;&E !/-&I ;-B&0E&+0+/-&$'(&/&.0CF-;+;&@0C0G;! ]/+ 0!&0E&

+ AA";&A/CF-;& A& CF0D+/!+M& &
&

For the homogenization of tissue sample it is possible to use 
commercially available rotor-stator homogenizer or bead 
mills. It is also possible to disrupt the starting material using 
mortar and pestle in liquid nitrogen and grind the tissue 
sample to a fine powder. 

&

A. Homogenization of the tissue sample using a rotor-stator 
homogenizer&

U1& ?D/!AE;D& +@;& J; G@;B& /C0"!+& 0E& ED;A@& 0D& ED0];!& A+/D+ !G&
C/+;D /-& !&/&A" +/,-;&D;/.+ 0!&K;AA;-&E0D&+@;&@0C0G;! ];D1&

81& (BB&450 µl Lysis Solution RL1&

V1& 30C0G;! ];&+@;&A/CF-;1&

:1& ?D/!AE;D&+@;&@0C0G;! ];B&+ AA";&A/CF-;& !+0&/&U1>&C-&D;/.+ 0!&
+",;&/!B&F-/.;&+@;&A/CF-;&"!B;D&cIA A&60-"+ 0!&$c&E0D& -0!G;D&
A+0D/G;&/+&Y89&ZO&0D&"A;&+@;&A/CF-;& CC;B /+;-I&E0D&  A0-/+ 0!&
0E&+0+/-&$'(&E0--0J !G&+@;&FD0+0.0-&A+;F&81&

&

B. Disruption of the tissue sample using a mortar and pestle 
and liquid nitrogen 

U1& ?D/!AE;D& +@;& J; G@;B& /C0"!+& 0E& ED;A@& 0D& ED0];!& A+/D+ !G&
C/+;D /-& "!B;D& - \" B& ! +D0G;!& /!B& GD !B& +@;& C/+;D /-& +0& /& E !;&
+ AA";&F0JB;D1&

81& ?D/!AE;D& +@;& F0JB;D&  !+0& /& U1>& C-& D;/.+ 0!& +",;1& i0!d+& /--0J&
+@;&A/CF-;&+0&+@/JM&

V1& (BB& 450 µl Lysis Solution RL /!B&  !.",/+;& +@;& A/CF-;& E0D&
/FFD0FD /+;&+ C;&E0D&/&E"D+@;D&-IA A&"!B;D&.0!+ !"0"A&A@/Q !G1&

:1& _ !/--I& F-/.;& +@;& A/CF-;& "!B;D& cIA A& 60-"+ 0!& $c& E0D& -0!G;D&
A+0D/G;&/+&Y89&ZO&0D&"A;&+@;&A/CF-;& CC;B /+;-I& E0D&  A0-/+ 0!&
0E&+0+/-&$'(&E0--0J !G&FD0+0.0-&A+;F&81&



& #D0+0.0-&U2&$'(&;W+D/.+ 0!&ED0C&+ AA";&A/CF-;A&

&

 !!"#$%#&$'(&) ! &* +&&&& HAA";&9=T899<& a&

81& (E+;D& -IA A& AF !& B0J!& "!-IA;B& C/+;D /-& ,I& .;!+D E"G/+ 0!& /+&
C/W C"C&AF;;B&E0D&U&C !"+;1&#-/.;&/&6F !&_ -+;D&i& !+0&/&819&C-&
$;.; K;D& ?",;1& ?D/!AE;D& +@;& A"F;D!/+/!+& 0E& +@;& -IA;B& A/CF-;&
0!+0& +@;&6F !& _ -+;D&i1&O;!+D E"G;&/+& U91999&W&G& XU81999& DFC[& E0D&
8&C !"+;A1&i A./DB&+@;&6F !&_ -+;D&i1&

Do not discard the filtrate, because the filtrate contains the 
RNA! 

Note: HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&
.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

V1& #-/.;& /& 6F !& _ -+;D& $&  !+0& /& !;J& 819& C-& $;.; K;D& ?",;1& (BB& /!&
equal volume&X/FFD1&:99&l-[&of 70 % ethanol& +0&+@;&E -+D/+;&ED0C&
A+;F& 81& ) W& +@;& A/CF-;& ,I& F F;++ !G& "F& /!B& B0J!& A;K;D/-& + C;A1&
?D/!AE;D& +@;& A/CF-;& 0!+0& +@;& 6F !& _ -+;D& $1& O;!+D E"G;& /+&
U91999&W&G&XU81999&DFC[&E0D&8&C !"+;A1&

Note2& HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&

.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

i A./DB&+@;&819&C-&$;.; K;D&?",;&J +@&E -+D/+;&/!B&F-/.;&+@;&6F !&
_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

:1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 500 µl Washing Solution HSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

>1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 700 µl Washing Solution LSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

=1& O;!+D E"G;&/+&U91999&W&G&XU81999&DFC[&E0D&8&C !"+;A&+0&D;C0K;&/--&
+D/.;A&0E&;+@/!0-1&i A./DB&+@;&819&C-&$;.; K;D&?",;1&

b1& #-/.;&+@;&6F !&_ -+;D&$& !+0&/&U1>&C-&%-"+ 0!&?",;1&O/D;E"--I&0F;!&
+@;&./F&0E&+@;&6F !&_ -+;D&$&/!B&/BB&30-80 µl RNase-free water1&
H!.",/+;& /+& D00C& +;CF;D/+"D;& E0D& U&C !"+;1& O;!+D E"G;& /+&
=1999&W&G&X<1999&DFC[&E0D&U&C !"+;1&

&

 
Note 

i;F;!B !G& 0!& +@;& ;W+D/.+;B& I ;-B& 0D& +@;& !;;B;B& .0!.;!+D/+ 0!& 0E&
+0+/-&$'(&I0"&./!&/-A0&;-"+;&J +@&B EE;D;!+&K0-"C;A&0E&$'/A;7ED;;&
J/+;D1&(& -0J;D&K0-"C;&0E&$'/A;7ED;;&J/+;D& !.D;/A;A& +@;&.0!.;!7
+D/+ 0!&0E&$'(&/!B&/&@ G@;D&K0-"C;&0E&$'/A;7ED;;&J/+;D&-;/BA&+0&/!&
 !.D;/A;B&I ;-B&,"+&/&-0J;D&.0!.;!+D/+ 0!&0E&+0+/-&$'(1&#-;/A;&!0+;P&
+@/+&+@;&C ! C"C&0E&$'/A;7ED;;&J/+;D&A@0"-B&,;&89&l-1&

&



#D0+0.0-&82&$'(&;W+D/.+ 0!&ED0C&;"./DI0+ .&.;--A&

&

&

U9& HAA";&9=T899<&  !!"#$%#&$'(&) ! &* +&

12 Protocol 2: RNA extraction from eucaryotic cells 

 
Important 

#-;/A;&!0+;&+@/+&"F&+0&>&W&U9=&.;--A&./!&,;&FD0.;AA;B1&

&

U1& (BB& 400 µl Lysis Solution RL& +0& +@;& .;--& F;--;+1& H!.",/+;& E0D& 8&
C !"+;A& /+& D00C& +;CF;D/+"D;1& $;7A"AF;!B& +@;& .;--& F;--;+&
.0CF-;+;-I& ,I& F F;++ !G& "F& /!B& B0J!1& H!.",/+;& +@;& A/CF-;& E0D&
E"D+@;D&V&C !"+;A&/+&D00C&+;CF;D/+"D;1&

Note:& ?0& C/W C ];& +@;& E !/-& I ;-B& 0E& +0+/-& $'(& /& .0CF-;+;& B AD"F+ 0!& /!B&

-IA A&0E&+@;&.;--&F;--;+& A& CF0D+/!+M&'0&.;--&.-"CFA&A@0"-B&,;&K A ,-;&/E+;D&-IA A&
A+;F1&

81& #-/.;& /& 6F !& _ -+;D& i&  !+0& /& 819& C-& $;.; K;D& ?",;1& ?D/!AE;D& +@;&
-IA;B& A/CF-;& 0!+0& +@;& 6F !& _ -+;D& i1& O;!+D E"G;& /+& U91999& W& G&
XU81999&DFC[&E0D&8&C !"+;A1&i A./DB&+@;&6F !&_ -+;D&i1&

Do not discard the filtrate, because the filtrate contains the 
RNA!&

Note:& HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&

.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

V1& #-/.;& /& 6F !& _ -+;D& $&  !+0& /& !;J& 819& C-& $;.; K;D& ?",;1& (BB& /!&
equal volume&X/FFD1&:99&l-[&of 70 % ethanol& +0&+@;&E -+D/+;&ED0C&
A+;F& 81& ) W& +@;& A/CF-;& ,I& F F;++ !G& A0C;+ C;A& "F& /!B& B0J!1&
?D/!AE;D& A/CF-;& 0!+0& +@;& 6F !& _ -+;D& $1& O;!+D E"G;& /+& U91999&W&G&
XU81999&DFC[&E0D&8&C !"+;A1&

Note:& HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&

.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

i A./DB&+@;&819&C-&$;.; K;D&?",;&J +@&E -+D/+;&/!B&F-/.;&+@;&6F !&
_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

:1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 500 µl Washing Solution HSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

>1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 700 µl Washing Solution LSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

=1& O;!+D E"G;&/+&U91999&W&G&XU81999&DFC[&E0D&V&C !"+;A&+0&D;C0K;&/--&
+D/.;A&0E&;+@/!0-1&i A./DB&+@;&819&C-&$;.; K;D&?",;1&

b1& #-/.;&+@;&6F !&_ -+;D&$& !+0&/&U1>&C-&%-"+ 0!&?",;1&O/D;E"--I&0F;!&
+@;&./F&0E&+@;&6F !&_ -+;D&$&/!B&/BB&30-80 µl RNase-free water1&



& #D0+0.0-&82&$'(&;W+D/.+ 0!&ED0C&;"./DI0+ .&.;--A&

&

 !!"#$%#&$'(&) ! &* +&&&& HAA";&9=T899<& UU&

H!.",/+;& /+& D00C& +;CF;D/+"D;& E0D& U&C !"+;1& O;!+D E"G;& /+&
=1999&W&G&X<1999&DFC[&E0D&U&C !"+;1&

&

 
Note 

i;F;!B !G& 0!& +@;& ;W+D/.+;B& I ;-B& 0D& +@;& !;;B;B& .0!.;!+D/+ 0!& 0E&
+0+/-&$'(&I0"&./!&/-A0&;-"+;&J +@&B EE;D;!+&K0-"C;A&0E&$'/A;7ED;;&
J/+;D1&(& -0J;D&K0-"C;&0E&$'/A;7ED;;&J/+;D& !.D;/A;A& +@;&.0!.;!7
+D/+ 0!&0E&$'(&/!B&/&@ G@;D&K0-"C;&0E&$'/A;7ED;;&J/+;D&-;/BA&+0&/!&
 !.D;/A;B&I ;-B&,"+&/&-0J;D&.0!.;!+D/+ 0!&0E&+0+/-&$'(1&#-;/A;&!0+;P&
+@/+&+@;&C ! C"C&0E&$'/A;7ED;;&J/+;D&A@0"-B&,;&89&l-1&

&



#D0+0.0-&V2&$'(&;W+D/.+ 0!&ED0C&,/.+;D /-&.;--A&

&

&

U8& HAA";&9=T899<&  !!"#$%#&$'(&) ! &* +&

13 Protocol 3: RNA extraction from bacterial cells 

 
Important 

#-;/A;&!0+;&+@/+&"F&+0&U&W&U9a&.;--A&./!&,;&FD0.;AA;B1&

^;&D;.0CC;!B&/&FD; !.",/+ 0!&0E&,/.+;D /-&.;--A&J +@&cIA0]IC;&0D&
0F+ 0!/--I&0+@;D&,/.+;D /-&-IA A&FD0+; !A1&

&

 Stock solution of Lysozyme for gram(-) bacteria:  
89&CGTC-& !&J/+;Dj&A+0D/G;&0E&cIA0]IC;&A+0.Q&A0-"+ 0!& !&/- \"0+A&
/+&Y89&ZO1&

 Stock solution of Lysozyme for gram(+) bacteria:  
>9&CGTC-& !&J/+;Dj&A+0D/G;&0E&cIA0]IC;&A+0.Q&A0-"+ 0!& !&/- \"0+A&
/+&Y89&ZO1&

&

 Prepare TE-Buffer:&XU9&C)&?D A&3O-&T&U&C)&%i?(j&F3&<19[&

&

U1& 6F !&B0J!&+@;&,/.+;D /-&.;--A&,I&.;!+D E"G/+ 0!&/+&>1999&W&G&E0D&8Y
>&C !"+;A1&i A./DB&+@;&A"F;D!/+/!+&/A&.0CF-;+;&/A&F0AA ,-;1&

81& _0D&GD/CX7[&,/.+;D /&D;A"AF;!B&+@;&.;--&F;--;+& !&100 µl TE-Buffer 
and add 2 µl of +@;& .0DD;AF0!B !G& Lysozyme& A+0.Q& A0-"+ 0!1&
# F;++;&A0C;+ C;&"F&/!B&B0J!j&+@;&A0-"+ 0!&A@0"-B&,;.0C;&.-;/D&
0D&K A.0"A1& &&
_0D& GD/CX`[& ,/.+;D /& D;A"AF;!B& +@;& .;--& F;--;+&  !& 100 µl TE-
Buffer and add 6 µl of& +@;& .0DD;AF0!B !G& Lysozyme A+0.Q&
A0-"+ 0!1& # F;++;& A0C;+ C;A& "F& /!B& B0J!j&  !.",/+;& "!+ -& +@;&
A0-"+ 0!&,;.0C;A&.-;/D&0D&K A.0"A1&

Note2& ?@;& /C0"!+& 0E& cIA0]IC;& /!B& /-A0& +@;& ;AA;!+ /-& + C;& E0D&  !.",/+ 0!&

C/I& !;;B& +0& ,;& B K;DA E ;B& B;F;!B !G& 0!& ,/.+;D /-& A+D/ !A1& $;/B& /-A0& +@;&
G" B;- !;&0E& +@;&cIA0]IC;&A"FF- ;D1&(&.0CF-;+;&B;A+D".+ 0!&0E&,/.+;D /-&.;--&
J/--A& A& CF0D+/!+1&

V1& (BB& 450 µl Lysis Solution RL& +0& +@;& A/CF-;& /!B& K0D+;W&

K G0D0"A-I& 0D& F F;++;& A0C;+ C;A& "F& /!B& B0J!1& H!.",/+;& +@;&
A/CF-;&E0D&E"D+@;D&V&C !"+;A&/+&D00C&+;CF;D/+"D;1&

& Note:& ?0& C/W C ];& +@;& E !/-& I ;-B& 0E& +0+/-& $'(& /& .0CF-;+;& B AD"F+ 0!& /!B&
-IA A&0E&+@;&.;--&F;--;+& A& CF0D+/!+M&'0&.;--&.-"CFA&A@0"-B&,;&K A ,-;&/E+;D&-IA A&
A+;F1&

:1& #-/.;& /& 6F !& _ -+;D& i&  !+0& /& 819& C-& $;.; K;D& ?",;1& ?D/!AE;D& +@;&
-IA;B& A/CF-;& 0!+0& +@;& 6F !& _ -+;D& i1& O;!+D E"G;& /+& U91999& W& G&
XU81999&DFC[&E0D&8&C !"+;A1&i A./DB&+@;&6F !&_ -+;D&i1&

 Do not discard the filtrate, because the filtrate contains the 
RNA! 



& #D0+0.0-&V2&$'(&;W+D/.+ 0!&ED0C&,/.+;D /-&.;--A&

&

 !!"#$%#&$'(&) ! &* +&&&& HAA";&9=T899<& UV&

Note:& HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&

.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

>1& #-/.;& /& 6F !& _ -+;D& $&  !+0& /& !;J& 819& C-& $;.; K;D& ?",;1& (BB& /!&
equal volume&X/FFD1&=99&l-[&of 70 % ethanol& +0&+@;&E -+D/+;&ED0C&
A+;F&:1&) W&+@;&A/CF-;&,I&F F;++ !G&A0C;+ C;A&"F&/!B&B0J!1&

=1& Transfer 650 µl of the sample&0!+0&+@;&6F !&_ -+;D&$1&O;!+D E"G;&
/+& U91999&W&G& XU81999& DFC[& E0D& U& C !"+;1& i A./DB& +@;& 819& C-&
$;.; K;D& ?",;& /!B& F-/.;& +@;& 6F !& _ -+;D& $&  !+0& /& !;J& 819& C-&
$;.; K;D& ?",;1&Load the residual sample& 0!& +@;& 6F !& _ -+;D& $&
/!B&.;!+D E"G;&/G/ !&/+&U91999&W&G&XU81999&DFC[&E0D&U&C !"+;1&&

& Note:& HE& +@;& A0-"+ 0!& @/A& !0+& .0CF-;+;-I& F/AA;B& +@D0"G@& +@;& 6F !& _ -+;DP&
.;!+D E"G;&/G/ !&/+&@ G@;D&AF;;B&0D&FD0-0!G&+@;&.;!+D E"G/+ 0!&+ C;1&

& i A./DB&+@;&819&C-&$;.; K;D&?",;&J +@&E -+D/+;&/!B&F-/.;&+@;&6F !&
_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

b1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 500 µl Washing Solution HSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

<1& kF;!& +@;& 6F !& _ -+;D& $& /!B& /BB& 700 µl Washing Solution LSP&
.-0A;& +@;& ./F& /!B& .;!+D E"G;& /+& U91999&W&G& XU81999&DFC[& E0D&
U&C !"+;1& i A./DB& +@;& $;.; K;D& ?",;& J +@& +@;& E -+D/+;1& #-/.;& +@;&
6F !&_ -+;D&$& !+0&/&!;J&819&C-&$;.; K;D&?",;1&

a1& O;!+D E"G;&/+&U91999&W&G&XU81999&DFC[&E0D&V&C !"+;A&+0&D;C0K;&/--&
+D/.;A&0E&;+@/!0-1&i A./DB&+@;&819&C-&$;.; K;D&?",;1&

U91#-/.;&+@;&6F !&_ -+;D&$& !+0&/&U1>&C-&%-"+ 0!&?",;1&O/D;E"--I&0F;!&
+@;&./F&0E&+@;&6F !&_ -+;D&$&/!B&/BB&30-80 µl RNase-free water1&
H!.",/+;& /+& D00C& +;CF;D/+"D;& E0D& U&C !"+;1& O;!+D E"G;& /+&
=1999&W&G&X<1999&DFC[&E0D&U&C !"+;1&

&

 
Note 

i;F;!B !G& 0!& +@;& ;W+D/.+;B& I ;-B& 0D& +@;& !;;B;B& .0!.;!+D/+ 0!& 0E&
+0+/-&$'(&I0"&./!&/-A0&;-"+;&J +@&B EE;D;!+&K0-"C;A&0E&$'/A;7ED;;&
J/+;D1&(& -0J;D&K0-"C;&0E&$'/A;7ED;;&J/+;D& !.D;/A;A& +@;&.0!.;!7
+D/+ 0!&0E&$'(&/!B&/&@ G@;D&K0-"C;&0E&$'/A;7ED;;&J/+;D&-;/BA&+0&/!&
 !.D;/A;B&I ;-B&,"+&/&-0J;D&.0!.;!+D/+ 0!&0E&+0+/-&$'(1&#-;/A;&!0+;P&
+@/+&+@;&C ! C"C&0E&$'/A;7ED;;&J/+;D&A@0"-B&,;&89&l-1&

&



?D0",-;A@00+ !G&

&

&

U:& HAA";&9=T899<&  !!"#$%#&$'(&) ! &* +&

14 Troubleshooting 

&

Problem / probable cause Comments and suggestions 

Clogged Spin Filter& &

 ! H!A"EE . ;!+&B AD"F+ 0!&0D&@0C0G7
;! ]/+ 0!

(E+;D&-IA A&.;!+D E"G;&-IA/+;&+0&F;--;+&B;,D A&
/!B&.0!+ !";&J +@&+@;&FD0+0.0-&"A !G&+@;&
A"F;D!/+/!+1&

$;B".;&/C0"!+&0E&A+/D+ !G&C/+;D /-1&

Little or no total RNA eluted& &

 ! H!A"EE . ;!+&B AD"F+ 0!&0D&@0C0G7
;! ]/+ 0!

$;B".;&/C0"!+&0E&A+/D+ !G&C/+;D /-1&kK;D7
-0/B !G&D;B".;A&I ;-BM&

 ! H!.0CF-;+;&;-"+ 0!& #D0-0!G&+@;& !.",/+ 0!&+ C;&J +@&$'/A;7
ED;;&J/+;D&+0&>&C !"+;A&0D&D;F;/+&;-"+ 0!&
A+;F&0!.;&/G/ !1&

DNA contamination &

 ! ?00&C".@&A+/D+ !G&C/+;D /- $;B".;&/C0"!+&0E&A+/D+ !G&C/+;D /-1&

 ! H!.0DD;.+&-IA A&0E&A+/D+ !G&C/+;D /-& eA;&+@;&D;.0CC;!B;B&+;.@! \";A&E0D&-IA A&
0E&.;--&F;--;+1&

#;DE0DC&i'/A;&B G;A+&0E&+@;&;-"/+;&.0!7
+/ ! !G&+@;&+0+/-&$'(&0D&F;DE0DC&/&0!&.0-7
"C!&i'/A;&B G;A+&A+;F&/E+;D&, !B !G&0E&+@;&
$'(&0!&6F !&_ -+;D&$M&&

Total RNA degraded &

 ! $'(&A0"D.;& !/FFD0FD /+;-I&@/!7
B-;B&0D&A+0D;B

%!A"D;&+@/+&+@;&A+/D+ !G&C/+;D /-& A&ED;A@M&
%!A"D;&+@/+&+@;&FD0+0.0-P&;AF;. /--I&+@;&
E DA+&A+;FAP&@/A&,;;!&F;DE0DC;B&\" .Q-I1&

 ! $'/A;&.0!+/C !/+ 0!&0E&A0-"+ 0!Aj&
$;.; K;D&?",;AP&;+.1&

eA;&A+;D -;P&$'/A;7ED;;&E -+;D&+ FA1&4;E0D;&
;K;DI&FD;F/D/+ 0!&.-;/!&"F&+@;&F F;++;P&+@;&
B;K .;A&/!B&+@;&J0DQ !G&F-/.;1&(-J/IA&
J;/D&G-0K;AM&

Total RNA does not perform well 
in downstream applications (e.g. 
RT-PCR)&

&

 ! %+@/!0-&./DDI0K;D&B"D !G&;-"+ 0! H!.D;/A;&+ C;&E0D&D;C0K !G&0E&;+@/!0-1&

 ! 6/-+&./DDI0K;D&B"D !G&;-"+ 0!& %!A"D;&+@/+&^/A@ !G&60-"+ 0!&36&/!B&
^/A@ !G&60-"+ 0!&c6&/D;&/+&D00C&+;CF;D/7
+"D;1&

O@;.Q&"F&^/A@ !G&60-"+ 0!&E0D&A/-+&FD;7
. F +/+;A1&HE&+@;D;&/D;&/!I&FD;. F +/+;&B A7
A0-K;A&+@;A;&FD;. F +/+;&,I&./D;E"--I&J/DC7
 !G1&

&
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