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— ~ NN B 2 BB (Total RNA isolation )
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Practice rainbow trout stock &4 total RNA spleen (0.9ul/ A ) ~ kidney (2.54plV A )

A ~ RNA isolation with TRIZol Reagent
Reagents required:

Chloroform

Isopropyl alcohol

75% Ethanol (in DEPC - treated water)
Rnase — free water or 0.5% SDS solution

Method of RNA Isolation:

Homogenization

tissue: Homogenize tissue samples (with liquid nitrogen homogenize) in 1 ml of
TRIzol. Reagent per 50 — 100 mg of tissue using a glass — Teflon or power
homogenizer. The sample volume should not exceed 10% of the volume of TRIzol
Reagent used for homogenization.

1. Adding 500ul Trizol

2. Dissolving Tissur Cell completely

3. Adding other 500ul Trizol, Stay in 5 minetes.
4. Adding 200 ul chloroform

5. Shaking tube 30 second

6. Standing for 2-3 minutes in RT

7. Centrifuging 15 minutes for 12000 rpm

8. Transferring RNA (Toppest) to a new tube.

9. Adding 500 ul isopropyl alcohol.

10. Inverting the tube up and down several times.
11. Standing for 10 minutes in RT.

12. Centrifuging 10 minutes for 12000 rpm.

13. Removing supernatant.

14, Washing pellet with 1 ml 75% Etoh.

15. Vortex.

16. Centrifuging for 8730 rpm for 5 minutes.

17. Pouring off liquid part (tube A4}, & 3% %4 8A%K)



18. Centrifuging for 1200 rpm for 1 min.( % A pipet &R L B R £ %)
19. Adding S0 ul DEPC 7k, B +# REC 8 &5 #

B  RNA isolation with Guanidium Thiocynate Method for T-75 flak
(prepare all the reagents and eauipments Rnase free) °

1. Lysis solution:
4M Guanidium Thiocynate  23.63g Guanidium Thiocynate

25mM Sodium Citrate 12.5ml 0.1M Sodium Citrate
0.5% Sarcosy!l 2.5ml 10% Sarcosyl
1% A -mercaptoehanol 0.5ml

Add DEPC-H,O0 to 49.5ml

2. DEPC-H,O saturated phenol
3. 2M Sodium Acetate pH4.0
4, DEPC-H,O

1. Pour out the medium
2. Wash the cells with 4ml of PBS
3. Add 3ml of lysis solution to the flask, mix gently to lyse the cells. Transfer the
solution to the 15ml Blue Cape Tube.
4. Freeze tube at -80°C
5. Thaw tube on the ice
6. Use polytroneto gride up the tissue until it looks milk ~1-1.5min
(10%H,0; to clean polytroneto )
7. Add 300pl (0.1V) of 2M sodium acetate (pH4.0) , mix well by inversion
8. Add 3000u! water saturated phenol. Mix well by vortex
9. Add 600pl (0.2V) of chloroform and vortex ( we can repeat this step )
10. Chill on ice for 15min
11. Centrifuge 10,000rpm for 10min
12. Extract at least one time with CHCl; (1V:1V)
13. Centrifuge 10,000rpm for 10min
14. Transfer the aquaeous suspernatant to a new tube
15. Add 3000u1 (1V) isopropanol, vortex and chill for o/n (over night ) at -80°C
16. Centrifuge 10,000rpm for 20 min
17. Solubilize glycogen with 2ml LiCl (4M ), vortex, use pipette to mix and break the
pellet, wait Smin, vortex again



18.

Spin for 12000rpm, 10min

19. Responded RNA (pellet) in 1ml H,O, vortex again

20.
21.
22.
23,
24.
25.
26.
27.

Add 1ml

Put in -20°C over night
Spin for 10min

spectrophotometer

(1V:1V) CHCI;, vortex 20second
Spin for 12000rpm, 10min
Collect the upper solution to a new tube

Wash pellet with 70% ethanol and spin for Smin
Dry pellet in the speedvac concentrator ( 10-15min )
28. Solubilize RNA in DEPC-H,O (50ul) , determine the concentration by

Precipitate with 100ul 3M NaoAc (pHS5.6) and 2ml isopropanol mix

C ~ &3 RNA #9388 (mRNA Isolation) ( Clonetech FsatTrack 2.0)

Item Composition Stock  |100ml
Stock Buffer 200mM NaCl 5M 4ml
200mM Tris, pH7.5 M 20ml
1.5mM MgCl, 25mM  |6ml
2% SDS 10% 20ml
50mIH,0
50x Protein/Rnase Degrader  |10mg/ml protenase K 10mg/ml
Binding Buffer 500mM NaCl SM 10ml
10mM Tris-Cl, pH7.5 IM Iml
in DEPC-treated water 89miH,0
Low Salt Wash Buffer 250mM NaCl SM Sml
10mM Tris-Cl, pH7.5 M iml
in DEPC-treated water 94ml H,O
Elution Buffer 10mM Tris-Cl, pH7.5 1M 1ml
in DEPC-treated water 99ml H,0
2M Sodium Acetate 2M Sodium Acetate, pHS5.2 |2M
in DEPC-treated water
5M NaCl 5M NaCl in DEPC-treated [SM
water
75mg Lyophilized oligo (dT)
cellulose

1. Prepare Lysis Buffer: 300pl of proteinase K ( 10mg/ml) to 15ml of Stock Buffer for




each intened isolation
2. Place ~1g tissue in a pre-weighed, sterile, S0ml centrifuge tube and weight. Add
15ml Lysis Buffer and quickly homogenize the tissue.

Isolation of mRNA

1. Incubate the 15 ml lysate at 45°C, 15-60minutes

2. Centrifuge at 4,000xg, Sminutes, room temperature.

3. Transfer the supernatant to a new tube.

4. Add 950ul 5 M NaCl stock solution and mix.

5. Shear DNA 3 to 4 time using an 18-21 gauge needle.

6. Add oligo (dT) cellulose to sample. Incubate for 2 minutes, room temperature.
7. Rock the tube gently at room temperature, 15 to 60minutes.

8. Centrifuge oligo (dT) at 3000xg, Sminutes, room temperature.

9. Remove the supernatant carefully from the oligo (dT) bed.

Washing Oligo (dT) cellulose

1. Resuspend oligo (dT) in 20ml Binding Buffer. Centrifuge at 3000xg, Sminutes,
room temperature.

2. Resuspend oligo (dT) in 10ml Binding Buffer. Centrifuge at 3000xg, Smintes,
room temperature.

3. Resuspend oligo (dT) in 10ml Low Salt Wash Buffer. Centrifuge at 3000xg,
Smintes, room temperature.

4. Repeat Step3 until the buffer is no longer cloudy.

5. Resuspend the oligo (dT) in 800ul Low Salt Wash Buffer. Decant the liquid inside
the microcentrifuge tube.

6. Centrifuge at 5,000xg, 10seconds, room temperature.

D ~ RNA isolation: (i F » cell lysis A )
1. # liver =@ 2 1% Pour out the medium
2. Wash the cells with 1.5ml of PBS
3. Add 200 i 1 of lysis solution to the dish, mix gently to lyse the cells. Transfer
the solution to an eppendorff tube.
4. Add another 200 1 of lysis solution to wash the ruins of cells in the dish.
Transfer the solution to eppendorff tube.
5.Add 40 121 (0.1volume) of 2M sodium acetate, PH4.0. Mix well by inversion
6. Add 400 | of water saturated phenol. Mix well by vortex.
7.Add 80 1 (0.2volume) of chloroform and vortex.
8. Chill on ice for 15mins.



9. Centrifuge 10,000 rpm for 10mins.

10. Transfer the aqueous supernatant to a new tube. Add 400 1 (1volume) of
isopropanol and chill for 1hr at -20°C.

11. Centrifuge 10,000 rpm for 20mins.

12. Pour out the supernatant. Suspend the RNA pellet in 100 x 1 of lysis solution.
13. Add 250 1 (2.5volume) of ethanol. Chill for 1hr at -20°C.

14. Centrifuge 10,000 rpm for 20mins.

15. Wash the pellet with 200 11 cold 70% ethanol, spin 10,000rpm 10min. Dry
the pellet with speedvac concentrator.

16. Suspend the pellet in 25 ¢ 1 H,O (Heat for 10min at 65°C if necessary ) .

17. Take 2 1£1to 98 21 H,O to detect the concentration (read ODas0)

18. Take 2 1 for 1.2% agarose gel.

E - RNA isolation with Guanidium Thiocynate Method for 35 mm petri dish (]~
£ cell lysis A )
% Solution:

Stock solution:

1. 0.1M Sodium Citrate

2. 10% Sarcosyl

(4 F 9] #% %5 A\ DEPC-H,0 4888 #% 49.5ml)
23.63g Guanidium Thiocynate (MW=118.16)
12.5ml 0.1M Sodium Citrate
2.5ml 10% Sarcosyl
DEPC-H;O0 to 49.5ml

1. # Lysis solution Z j§ & :
4M Guanidium Thiocynate
25mM Sodium Citrate
0.5% Sarcosyl
1% B -Mercaptoethanol (4% /A X AT B Ao N)

2. 2M Sodium acetate pH4.0
3. DEPC-H;O saturated phenol
4. DEPC-H,O
5. 4MLicl

Reference:

Analytical Biochemistry, 162:156-159, 1987
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1.
2.
3.

8.
9.

With CTAB Total RNA Isolation (@A #4 %8Bz A%)

Pre heat water bath 60°C, get liquid nitrogen, dry ice, chill mortars and pestle

In chilled mortar and pestle, take from 0.5 — 1 g tissue, and grind thoroughly
Transfer to 10 ml CTAB solution, (add b-mercaptoehtanol to 0.2%, mix by
inversion and incubate for 30 minutes

Add equal volumes phenol and Chloroform, mix by inversion.

Centrifuge for 10 min at 6000 rpm.

Transfer top (aqueous) phase to fresh tube, extract with chloroform, centrifuge for
6 min at 6000 rpm.

Transfer upper phase to new tube, with equal volume iso-propanol, mix by
inversion, and sit for 15 — 30 minutes.

Pellet in centrifuge 30 min a 10000, re-suspend in small volume of TE.

Extract with phenol and then chloroform equal volumes each .

10. Prepcipitate with isopropanol.
11. Re-suspend in High TE.
12. Precipitated with 6 vol. Isopropanol, then wash with 70% ethanol.

G ~ CTAB Genomic DNA Isolation from Tissue (EAN4 $&8#HE2 B)
(J.J. Doyle and J.L. Doyle, BRL Focus 12:13-15)

Preheat 1 ml CTAB Isolation buffer (for each sample) in Eppendorf tube to 60°C
in water bath.

Grind 0.2 gm tissue to a powder in liquid nitrogen in a pre-chilled mortar and
pestle.

Scrape powder directly into heated buffer and vortex gently to mix.

. Incubate 30 min at 60°C with occasional mixing by inversion.

Cool to room temperature. Extract with 500 ul of chloroform : isoamyl alcohol
(24:1) by gentle but thorough vortexing.

Centrifuge at top speed for 2 min.

Carefully remove the upper aqueous phase with a blue tip with the end cut off.
Pipet slowly and be very careful not to pick up any of the interface. Put in a clean
Eppendorf tube.

Add equal volume of cold isopropanol and mix well by gentle but thorough
vortexing. Centrifuge at top speed in microfuge for 15 min.

Pour off supernatant and add 500 ul TNE buffer and 2 ul of RNAse (from a 10
mg/ml stock). Incubate 10 min at 37°C.

10. After incubation, if pellet has not redissolved, resuspend pellet by gently flicking



tube or by gently vortexing. Add 0.55 ml Chloroform/Isoamyl alcohol (24:1) mix
thoroughly by gentle inversion.

11. Spin 5 minutes at top speed in microfuge at 4 C.

12. Prepare a new tube containing 0.5 ml isopropanol and add the supernatant after
centrifugation. Pipet slowly and be very careful not to pick up any of the interface.
Mix thoroughly by gentle inversion.

13. Centrifuge at top speed in microfuge for 10 min. Care fully pour off supernatant
and wash pellet of precipitated DNA with 80% ethanol.

14. Briefly dry pellet in Speed Vac. Resuspend in 50 ul TE.

CTAB Isolation Buffer

2% CTAB

1.4 M NaCl

20 mM EDTA

100 mM Tris-HCL, pH 8.0

(0.2% 2-mercaptoethanol, add just before use)

TNE Buffer

10 mM Tris — HCI, pH 8.0

0.1 M NaCl

1 mM EDTA

(0.2% 2-mercaptoethanol, add just before use)

# ke B TR IR 4 2 total RNA 2] OD 14 & 488 B 4% K 4% 4F

¥RNA isolation: (tissue lysis A )

1. kAR ey el (f S RfRE) K 8 @ @ik & ST o Bag N A B
BB EK REERE - (Qgad+REL) -

2. Hbyak ek A AN SOml &g ¥ .S E N 0 Ao 20ml &4 Lysis solution 24
Mk BRAE o (B A 0E4 £ & Lysis solution 4% Sarcosyl #/
%) FHEEE SAALAKH % B ok - (2g+20ml Lysis solution)

3. Au 0.1 428 %% 2M Sodium(2ml )R435 4 » oA 1 4588 &) phenol(20ml)
A vortex ;24 B Ao 0.2 4584 #% chloroform & F vortex J&4- & &M # % 46ml-
FE AN A E 15 94% - (2g +20ml Lysis solution+2ml 2M Sodium +20ml phenol
+4ml chloroform =46ml}) °

4. Chill £ 2ZE&MHMNEAN 30ml il A E (LEBESTRESHRZ



roter WL N LR (REFIHAME) BLEXRTFRLALEE U
chloroform R 4-F43E 2 » fe g oM E X 10,000 rpm & 10 448 ©

5. AAFRAEBCY RBABECERNF R UREHERRREEZEZ BT
TRAETR o BiuAR MKz chloroform mix — F&F41% £ 10,000rpm &S
10 54 -

6. BFSHBTERAEFRBHXRAL -

7. BORERRFRE - LHFRERSEE  ARENLRRRRBEME (R
ZRE|TFRK) AR BMH (14545 ) isopropanol EA-80CHK E 1 /e -

8. £-80CHER % (eFT LB EH MK RNA) £ X-F LI isopropanol 7o 14
4% 4 & s 4% 10,000rpm & 20min ©

9. UAFRESEBE B ERAKREEEE - o Licl (£4E42) mix —F » K £
KPS 448 0 24 Licl 4514 78 80 (10,000rpm, 10-20 4-4% Yo (kM ey RNA -
Ji tissue 323k RNA 85 B 44 K &8 » &4 Licl 488820 H 4 cell 3 RNA
BEE & K TEMEE T Licl AETEES T )

10. Ak FEREHESE > FERK - huA 2ml lysis soiltion » & & —TF sUE#E
RNA » juA %82 # isopropanol 2% 100% ethanol > E i —TF » E&»-20C1 /8%
KBR -

11. 874 & 10,000rpm, s 20 548 -

12. fE)323% 8% > AvA Sml cold 70% ethanol % pellet ( B isopropanol % B #2) > ¥
#4485 10,000rpm 10min » F & % 300k # $61% pellet ( RAE K3tk » BRIRIEZF
BRI )

13. oA 1.5ml HyO o (4% BT 4 65°C FAodh 10 548) (KESH S E L OD A
BRAZEAKE)

14. ] 21 Ao A 98 1 87K 42 ODygo FHRAIEE -
15. BR lul %214 1.2%38 88 -

16. 48 K A A UV box P B 1% -



EEFR  (RNA #Ee)

1~ gESm X%~ RELFHL 180CTFH 6 /6
2 ~ #F0 ¢ phenol BE & % &34

3 A CHMIREBCERERRT

4ot REEEET

5. BB Hy0, %08
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— ~ &% DNA ¥ — At #44 m (First-Strand cDNA Synthesis Reaction)

(Power Script™ Reverse Transcriptase) Protocol - at — a — Glance (PT3396-2)
A mRNA B#AR > A58 8RR F — & DNA > &% 4 m %% DNA > S8 F
i
List of Components ( store all at -20°C )

% PowerScript™ Reverse Transcriptase
% 5X First-Strand Buffer
*DTT (100mM)

Additional Materials Required
*dNTP Mix (10mM each dATP, dCTP, dGTP, dTTP)
We recommend Advantag : UltraPure PCR Deoxynucleotide Mis  ( #4700-1) .
*Oligo (dT) 1215 primer ( Amersham-Pharmacia Biotech., #27-2610-01)
Alternatively, random or gene-specific primers may be used.
* Rnase-free H,O
* [Optional] 60 mM EDTA

First-Strand cDNA Synthesis Reaction
The 20- i1 reaction described below is suitable for synthesizing first strand cDNA
from50ng-1pg of poly A® RNA or 1-5ug of total RNA. To measure yield by
monitoring the incorporation of [ @ -**P] dCTP, see Ausubel et al., 1995
1. Add 500ng Oligo (dT) 12.15 to your RNA sample. Alternatively, you may use
50-250ng random primers or 2 pmol of a gene-specific. Add Rnase-free H,O to 11pl
final volume.
2. Heat mixture at 70°C for 10 min. Immediately cool on ice. Spin down and add the
following:

4ul  5X First-Strand Buffer

2ul  dNTPMix (10mM each)

2ul DTT (100mM)
3. Mix the contents of the tube by pipetting; add 1ul PowerScript RT, and mix by
pipetting.
4. Incubate at 42°C for 50-90 min.
5. Terminate the reaction by heating at 70°C for 15 min or by the addition of 4ul of
mM EDTA.
6. PCR
7. Running gel

Total RNA &4k kEsH ERE KR OD &

12



—70°C (10min)

—cool on ice

Sx1st buffer 4ulx9 36
0.IMDTT 2ul 18
10mM dnTP Tl 9

Rnesin (40w/ 1) 1ul 9

—42°C (2min)
—>RT(1ul)

—42°C (50min)
—72°C (15min)
—(Rnase H)
—dissolved in 200 pi

I DNA ¥ — o4 mz it ékiktr &

First-Strand cDNA Synthesis Exp. No.
Name: Date:

First-Strand cDNA Synthesis---Preparation of RT-PCR
Use all Rnase-free stuffs.
1. Combine the following in separate 0.5-ml microcentrifuge tubes:

Sample Conc. lpg total RNA  |Oligo dT H,0 Total
(pg/ul) (pb (0.5pg/ 1) (pD) (pD

kidney 1.1 2 1 8 11

spleen 0.9 2 1 8 11

[] 2. Mix contents and spin the tube briefly in a microcentrifuge.
[J 3. Incubate the tube at 70°C for 2min; then cool the tube on ice for 2min.
(] 4. Spin the tube briefly to collect the contents at the bottom.
5. Add the following to each reach reaction tube (already congaining 11ul):
[] 4ul 5xFirst-Strand buffer (Clontch)
[] 2ul DTT (100mM)
(] 2uldNTP Mix (10mM each)
3 1ul PowerScript RT (200 units/pl, BRL)

20ul Total volume



(] 6. Mix the contents and spin the tube briefly.

1 7. Incubate the tube at 42°C for 1.5 hr in an air incubator.

[] 8. Dilute the first-strand reaction product with 180 pl of Tricine-EDTA Buffer
(pHS.5)

(] 9. Heat tubes at 70°C for 15 min.

(] 10. Samples can be stored at -20°C.

PCR %A% 7 i DNA K Rtz 088 %

PCR cDNA 50
Exp. No.
Name: Date:
Template
Tag venti
H,O 28.75ul 57.5 67
10x Tag buffer w/o S5ul 110 10
MgCl, (Promega)
15 mM MgCl, 5pl 10 10
2mM dNTPs 5ul 10 10
Tag DNA polymerse |0.25ul 0.5 0.5
(Promega, 5U/ 1)
Template (1% cDNA) |(2ul) 4 4
Forward primer 2ul 4
(10 pmol/ 1)
Reverse primer 2ul 4 4
(10 pmol/ 1)
Total 50ul 100 100
PCRcondition:
(Hot start: 94°C/___min, add pl of mM MgCl,

94°C/___sec,T=___ C,G=__ C/___ sec,72°C/___ _min__secx
72°C/5 min, 4°C/co0
Electrophoresis: % TAE-Agarose gel

practice rainbow trout cloning

Run PCR products :
Sample S5ul
Loading dye  3pul (loading dye #4ik % 15 6%)
Total 8ul




% Run 800bp f 0.7% & B
% EtBr # 10 4%
XHTBERKESAEE R



=~ %4483 RE (Polymerase Chain Reaction; PCR)
WEBERBRROGEGREZMEBEARR L KA EL

This protocol is for amplifying a DNA fragment from a purified plasmid DNA.
Standard PCR amplification is carried out in a total volume of 100ul.

Reagents are add into a 200ul a 200ul thin-will PCR tube following the order:

H,O 70.5ul
10x PCR buffer (w/MgCl,) 10ul
1.25 mM dNTP mix 16pl
5’-primer (20 p mole/ 1) Tul
3’-primer (20 p mole/ 1) Tl
Template DNA (10-20ng/ A ) 1pl

Taq polymerase (Promega, 5/ 1) 0.5ul
Deep venti polymerase

Instrument: Perkin-Elmer 2400 or Eppendorf Mastercycler
PCR condition: 94°C /1min
94°C/15”, 55°C/15”, 72°C/1min x35
72°C/5min
4°C/oo

For Eppendrof Mastercycler personal, use S0pul/tube.
[Note]
For setting up the PCR condition, check:
The Tm of the primers. ( The GC/AT ratio of the primers and the numbers of bases in
the primers )
The size of the PCR products. Start from 1Kb/min.
The concentration of MgCl, in the buffer,
The model of the instrument.

REsa g RRE ST (primer) 89334 ¢

#¢ NCBI #3% # #% rainbow trout 4§ CCAAT/enhancer binding protein J gene bank.
A MiEHR A E 2 primer gyt o

1~ K 4a3s 3 4% 48 B) & B &) gene bank

2~ 4% % M plasmid B &2 8 24835 o

32 EAMMHELNZEH -

4 ~ 4K B8 primer %3t %3t S'----3° B 3’-----5"H 4@ primer.F M Z & #} 4L paper
w o



¥ Anneling #) & B 3t B 4 AT:GC=10:13 ] Anneling & & & 4
10x2+13x4=20+52=72°C ( —#% Anneling &% & % 55-60C £ % )

Mprimer & & B £ 18-20 Z R =T & oy § 3£ 49 ££ 23 or 24 bases °



w ~ PCR Z #1449 E ¥ (Recover the PCR products)
J& A stFo venti #§ DNA & K #)384F ¢

A ~ QIAGEN PCR Recover kit:
(4R QlAquick, Gel Extraction kit ® 4% DNA) Follow the protocol from the
manufactory)
#& 4 & (venti #2) PCR production 442 » £ 4 60 ul %4 s % =% loading.
AU B L -
3888 130v. 50min
4& uv box ## 3% it B8 1% -
# uvbox Fie4 % gene & band 7F °
T BB tube A - REB&EF ALt & buffer QC s -
(LT KB RA T P HET)
7. BB B AE filter 2 #.0% Nie DNA i@ & filter £ o
8. AuA QIAPE 750 ul 4 6000-9000 rpm, 30sec 4§ B #5:% & o
9. sux QIAEB 30 ul £ 15000 rpm, 50 sec $% DNA st i -
10. #£ ODygo TR DNAEE - sA QIAEBEB # % %14 -
(# % 50 4% 2pl sample + 98l HyO 5 K& B 31 & 44 LB FE# #E 50 /2 & program)

e S

3
V (venti) (1,2,3,4) & A6 » #8 M e DNA
TR E I Fo B N Bz DNA iS4 F 1 &£ R R EHR 5

BRBEB A PCR 4

%% 1. kidney 2. spleen run PCR with Taq , then run the gel (the result for Ligation )

X @EEHAM venti 38 PCR- ek 2 DNA £ XA R R LA FAE - BRH
BT 58 M4 o B sb#tsk Cycle Sequencing. ( * #|F L 4 ik 49 DNA &kt
T RBTAEFRER  &EF)-

Sample: V (venti) (1,2,3,4) #w & 44t88 » B A=K DNA 4
BT R
1 ~ Cycle Sequencing (Sanger & &-7%)

2. Big Dye dul  (HSB3THE)

3. PCRDNA  100ng

4. primer 3.2pmol (design 23bp ; (sample 1: 5°----3")

(sample 2: 3°----5")
5. ddH,0
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% 10ul
2 ~ Mix
2 ~ With GeneAmp PCR System 2400 % PCR % & :
1. set the volume to 10pl
2.96°C (10sec) ,50°C (5sec) ,60°C (4min) ,4C# 9
3. run 25cycles
4~ B
5 ~ st# (Ethanol precipitation of DNA )
Materials:
% 3 M sodium acetate pHS5.2 or SM ammonium acetate
* DNA
% 100% ethanol
1. Measure the volume of the DNA sample.
2. Adjust the salt concentration by adding 1/10 volume of sodium acetate, pHS.2, or
equal volume of 5SM ammonium acetate. Mix well.
3. Add 2-2.5 volumes of cold 100% ethano! ( calculated after salt addition) ,
mix well.
4. Place on ice or at -20°C for 10min or (>20minutes)
5. Spin a maximum speed (12000rpm) in a microfuge 20-30min.
6. Carefully decant supernatant.
7. Add 1ml 70% ethanol. Mix.
8. Spin briefly (12000rpm, 10min) .
9. Carefully decant supernatant.
10. Air dry or briefly vacuum dry pellet. (b5 BBEREPTEEF FOMER)
pellet I: 5°-----3°
pellet 2:  3°-----5°
6~ FESFFORF

11. Resuspend pellet in the appropriate volume of TE or water,#4 sequencing.

*kkidney and spleen 2 RT-cDNA (first strand cDNA) # PCR (RT-PCR; double
strand cDNA )

* PCR condition: 94°C/10sec, 57°C/10sec, 72°C/50sec, 40cycles, 72°C/5Smin, 4°C /oo

* Run gel

* PCR # 4 # 4 #& ligation

B - Ethanol precipitation: T (Taq) (1,2,3,4) 3A Ethanol 0k B ik DNA
1. Transfer the PCR product into a 1.5 ml tube.
2. Add"vol. of 7.5M ammonium acetate (NHzAc) (final conc. 2.5M)
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(Use 1/10 vol. of 3M sodium acetate pHS.2, if the DNA will be used for
phosphorylation [kinase reaction] or the PCR products are < 100bp).

3. Add 2.5-fold of [DNA+salt] vol. of 100% EtOH. Mix well.

4. Keep the tube on ice for 15 min (or -20°C o/n).

5. Spin, 12K rpm, at 4°C for 20 min.

6. Discard the supernatant.

7. Add 200 pl of ice-cold 70% EtOH and vortex to wash the DNA pellet.

8. Spin, 12Krpm, 5min, at 4°C.

9. Discard the supernatant.

10. Dry the DNA. Use speed vac, or at 60°C for 3min, or at r.t. for 10min.

11. Suspend the DNA in H,0 or 10mM Tris-Cl, pH8.5. (Usually use about half PCR
vol., it depends on the yield of PCR products.)

12. Detect the concentration of recovered DNA-Read ODy in a spectrophotometer.
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A~ R¥iskeyixst (Restriction enzyme digestion)
Rplseay Bt A A AR RGBT ERRATN L
MR 46 4G 3R st 2 ek R A

Exp. No.

Name:

Date:

DNA

HO

Buffer

BSA

Enzyme 1

Enzyme 2

Total

Temperature:

Incubation time:
Electrophoresis:

FAERH

% TAE-agarose gel

VAT %Y B8 47 cDNA and plasmid 2% * #&#% cDNA ligation #| plasmid Lt -
cDNA R E R ODyo + 3%
plasmid /& & A ODyo %3k

3+ & 1 molecule of vector : 2-5 molecules of insert DNA 2 b &

ratio vector Insert DNA

Tpg/pl = 10kb 1pg/pl = 1kb

1pg =x mole 10xmole
1:2 lpg 1/5ug = 0.2 =200 ng
1:1 lug 1/10pug = 0.1= 100 ng

Restriction enzyme digestion

pcDNA (+) C/EBP (kidney) |C/EBP (spleen)
289ng/ul 115ng/ul 125ng/pul

DNA (4)ul 8ul 7ul

H,O (1)H13pl 3.5ul 4.5ul

10x Buffer (3)NE2 2ul NE2 2ul NE2  2ul

10x BSA (2) lul 2ul 2ul

21




Enzymel (5)Hind IIT  0.5pl Hind IIT 1l Hind III  1pul
Enzyme2 (5){Xho I 0.5ul Xho I 3.5ul Xho I 3.5ul
Total 20p1 20pl 20pl
Temperature: 37°C

Incubation time: 2.5 hr
Electrophoresis: 0.7 % TAE-agrose gel (¥ % plasmid and insert & % & 47
2))
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<~ Ry A (Plasmid vector restruction)

WS BRARBARARMALRML

Ligation: This protocol is for cloning restriction enzyme digested PCR fragments or
recoved DNA fragments into a plasmid vector.

Vector (50-100ng/ A ) 1pl
Insert DNA xpl
10x ligation buffer (USB)  1ul
T4 DNA ligase (USB, 1/ 1) 1ul

H,O xul

Final 10ul

Incubate at room temperature for 3-5 hr or at 16°C overnight
Note:

#The amount of insert DNA added depends on the size of DNA fragments.
#*Usually, 1 molecule of vector : 2-5 molecules of insert DNA is used for the
cloning.

¥ You can add a small amount of restriction endonuclease to the ligation mixture and
incubate the tube in optimal incubation temperature for 15 min to digest the
self-ligated vector before using the DNA for transformation.

Sample:
Ligation
kidney (C/EBP) spleen (C/EBP)
Vector DNA 4ul (115.6ng) 4pl (115.6ng )
Insert DNA iul (46ng) 1l (44ng)
10x ligation buffer (USB) |1ul inl
T4 DNA ligase (USB, 1/ )| 1pl 1ul
H,0 3ul 3ul
Total 10ul 10ul

R.T. forover 5 hr
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+ ~ #iE e ey " 45 (preparation of competent cell and CaCl, transformation)

W BRAR AR U AARIR T A weBEs g ay

Materials:

Autoclaved centrifuge tube (40ml) , 1.5ml microcentrifuge tubes and 250 ml flasks.

100mM CaCl, ( sterile, keep on ice )
LB (Luria-Beriani) medium :
1% trytone
0.5% yeast extract
0.5% Nacl
LB plates:
1.5% Bacto-Agar/LB
LB plates with antibiotics and/or supplements

Protocol:
% Preparation of competent cell
1. # Stock E.coli (££#7#-80°C ) 3 sample £ Lt plate (over night) > £ plate L
B 118 colony 34 %] Iml 5 LB - £& 37°C, 250rpm shaking, over night.
2. Transfer 400l of the culture into 40 mi LB (1:100 dilution ) , Incubate the culture
at 37°C with shaking at 300rpm until the Agpp=0.3-0.7. ( — A% Ag00=0.4)
3. Recover the cells by centrifugation at 6Kxg ( 7000rpm, JA20 rotor ) for 10 min at 4
C
4. Decant the medium. Suspend the pellet in 1/2 volume of ice-cold 100mM CaCl,
and incubate it on ice for 30min.
5. Recover the cells by centrifugation at 6Kxg for 10min at 4°C. Suspend the cells in
1/10 volum.
[ Note]
1. The pellet should form a circle.
2. Do not vortex the cells after CaCl, treatment.
3. The amount of CaCl, added is depended on the OD of the culture. You may
use less amount of CaCl,
4. You can add glycerol to final 15%, and keep the aliquots  (200pl/1.5ml tube )
of competent cells at -80°C.

¢ CaCl; transformation
6. Transfer 100p!t of competent cells into a 1.5ml microcentrifuge tube; mix the cells
with 1-10pl (10-300ng) of DNA. (The volume of DNA added should be less than
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1/10 of that of the competent cells. )
7. Incubate the tube on ice for 30min.
8. Incubate the tube at 42°C for 1min.
9. Add 200pl of LB into the tube and incubate it for 30min to lhr at 37°C.
10. Dilute the cells and spread on the LB plate containing antibiotics and/or
supplements and incubated overnight at 37°C.
( Usually, add 700ul of LB to the tube ( final 1ml) , and spread 100ul and 2001 on
plates espectively ) .
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A~ KBEREYBE (Transfomation of E.coli)
( from Micheal Koelle )

Materials:

BioRad Geme-Pulser 11

0.1 or 0.2 cm electroporation cuvette for bacterium

Autoclaved 500 ml centrifuge bottles, centrifuge tubes (40 ml), 1.5 ml
microcentrifuge tubes and two 1L flasks.

3L ice cold sterile H,O

50 ml 10% glycerol, sterile

LB: 500 ml in 2 L flask, 2 flasks

LB plates with antibiotics and/or supplements

Protocol:

Preparation of frozen competent cells

From a fresh overnight culture grow 1L bacteria to OD600 of 0.5-0.6.

Cool on ice a few minutes.

Pellet cells 5K, 15 min, in 500 ml bottles.

Gently resuspend in 500 ml ice cold ddH;O, and repellet.

Repeat step 4 twice more.

Resuspend in 20 ml 10% glycerol, transfer to 50 ml tube, and pellet 6.5K for 15

min.

AN o

~

Resuspend in 2 ml 10% glycerol.
8. Freeze 50 ul aliquots in liquid nitrogen and store at -70°C.

Electrotransformation
1. Set BioRad Gene-Pulser to

for 0.2 cm cuvette: 2.5kV, 25uF, and set Pulse-Controller to 200 Z.

for 0.1 cm cuvette: 1.5kV, 25uF, and set Pulse-Controller to 200Z.
2. Prepare DNA for transformation in a low ionic strength buffer, preferable TE or
H,O. If necessary, extract and precipitate DNA to get rid of unwanted salt.
3. Thaw cells at room temperature, transfer to ice when thawed.
4. Chill on ice one cuvette per transformation. (Between uses, wash the wuvettes well
with H,O and ethanol.)
5. Put DNA (in up to 5ul) into an electroporation cuvette, by pipetting the droplet onto
the cuvette wall. Add 40 ul cells (or 20 ul for 0.1 cm cuvette) to the cuvette by
pipetting over the DNA droplet, and shake the mixture to the bottom of the cuvette.
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Cap the cuvette, and place on ice until ready to zip.

6. Place the cuvette in the transformation chamber and press both chargin/pulsing
buttons simultaneously until the machine discharges.

7. Immediately add 100 ul BL to the cuvette.

8. Note the time constant, 4.5-5 is good (for 0.2 cm cuvette, 0.1 cm cuvette gives a
lower time constant ~ 4.1- 4.5). Lower numbers indicate too much salt in the
DNA/cell mixture.

9. Cap the cuvette, and incubate it at 37°C for 30 minto 1 hr.

10. Plate appropriate dilutions on selective plates.

C. #% Plasmid transformto E. coli (competent cell )

1. Transfer 100ul of competent cells into a 1.5ml microcentrifuge tube; mix the cells
with 1-10pl (10-300ng) of DNA. (The volume of DNA added should be less than
1/10 of that of the competent cells. )

2. Incubate the tube on ice for 30min.

3. Incubate the tube at 42°C for 1min.

a flame), spread the solution over the entire surface of the plate. Incubate the plate at
37°C until all of the fluid has disappeared. Because of the low volatility of
dimethyformamide, this can take up to 3 or 4 hours if the plate is freshly made.

3. Inoculate the plate with the bacteria that are to be tested. This can be done by
streaking with a bacterial loop or toothpicks or by spreading up to 100ul of a
suspension of bacteria over the surface of the agar medium. After the inoculum has
absorbed, incubate the plate in an inverted position for 12-16 hours at 37°C.

4. Store the plate at 4°C for several hours. This allows the blue color to develop fully.
Colonies that contain active g -galactosidase are pale blue in the center and dense
blue at their periphery. White colonies occasionally show a faint blue spot in the
center, but these are colorless at the periphery.

Identification of Bacterial Colonies That Contain Recombinant Plasmids by
Insertional inactivation

1-RAFEnhas SARSL HREFEBETHE  BIL—K---%KA 37
(OF:3
2~ LB RIE AR — F #H 2 DNAEA 1.5mltube 2 5% P9 2 4 # PCR -
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1 ~ genomic DNA #43d B
2 ~ PCR R primer #y3&3
3 ~ Southern probe 1. isotop 2.dig-p (ordig) ---x-ray xR °
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/L~ PCR X B 3% (PCR Screen)
PCR % B 8 B 1408 387 2 X 8547 #4218 genomic DNA #9368 B & PCR & B &9
AEHA -

S T TERX T
Exp.No.

Name: Date: - -
Template

Template

H,O 65.5pul
10x Taq buffer w/o 10ul
MgCl, (Promega)

15mM MgCl, 10ul
2mM dNTPs 10pl
Taq DNA polymerase 0.5ul
(Promega, 5U/ 1)

Forward primer 2ul
(10 pmol/ A)

Reverse prime 2ul
(10 pmoV 1)

Total 100ul

Prepare aliquots: 10ul/ A in 200ul PCR tube. Use toothpick to pick the bacteria from
plate, add the bacteria into the PCR mixture.

PCR condition:

(Hot start: 94°C/ add ul of mM MgCl,.)
94°C/ sec, T= C,G=__ C/___sec,72°C/ min sec
72°C/5 min, 4°C/o0

Electrophoresis: % TAE-Agarose gel

Sample: Kidney(E.coli colony) ; Spleen(E.coli colony)

Template Kidney(E.coli colony) |Spleen(E.coli colony)
H,O 67.5ul 67.5ul

10x Taq buffer w/o 10ul 10pl

MgCl, (Promega)

15mM MgCl, 10ul 10ul

1.25mM dNTPs mix 10pl 10pl

Taq DNA polymerase 0.5ul 0.5ul

(Promega, SU/ 1)
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or Deep venti polymerase

Forward primer 1pl 1ul
(20 pmoV 1)

Reverse prime 1ul 1ul
(20 pmol/ 1)

Total 100pl 100ul

+~ BB Z A (Sequencing)
PCR Screen ¥z ( + ) 2 purification of plasmid DNA kit (QIAprep) 44 DNA. -

DNA 2 Sanger & 754 PCRIRB X F 2413 EF A insert DNA A7)
WHREFHE - R EATRYARS -
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T BAERAR T TREFHALRNZ BT bR
(PROTOCOLS FOR ANALYZING OSU TROUT SAMPLES)

Isolation of Genomic DNA from Rainbow Trout Fin Tissue

[-A. Dgestion Buffer (DB)
100mM NaCl
10mM Tris-HC], pH8.0
0.5% Sarkosyl
0.1 mg/ml proteinase K (prepared freshly)

I-B. Porcedures:

1. Collect fin (dorsal fins) tissues in a 2-ml ependorf tube individually.

2. Add 0.5ml of DB (containing proteinase K) into each tube; i &3 # 12000 rpm,
5min. 3% sample ;Z;8% DB ¥. Incubate the tubes at 50°C 2-3 hrs or overnight.

3. Extract the samples with 0.5ml of phenol and chloroform (1:1) (A& & Rir &<
% LT jE1214& .4 30 =k ); spin at highest speed ( 13000rpm ) for 6 minutes at room
temperature; transfer the aqueous phase (only 450ul) without disturbing the
aqueous-organic interface to a fresh 1.5ml-ependorf tube.

4. Repeat step 3, but transfer only 400ul of the aqueous phase to a fresh tube.

S. Add 1/10 volume of 3M sodium acetate (pH7.0) and 2 volumes of 100% ethanol
(400l +40p1+800ul=1.24ml); mix gently by inverting the tubes several times;
continue on to step 6 immediately of store the tubes at -20°C for a short period of
time or overnight.

6. Spin the tubes for 12000 rpm, 4°C, 30 min; remove the supernatant and rinse the
pellet with cold 70% ethanol twice ( XA suction % & 4%4k ) ; dry the pellet in a speed
vac (do not overdry) without the heat on.

7. Re-suspend DNA in 50p1 TE buffer; let the tubes sit for 30minutes at 37°C or room
temperature.

8. Measure DNA concentration at OD 260 and 280 nm and adjust the final
concentration to 200ng/pul (& &A% 50-300 ng/ul IRTH » RLFEEE) by
adding proper amount of TE. Store the DNA samples in the -30°C freezer till PCR
analysis.

9. Sample run the gel to see the quality. (st BB IR T 4 % )

1 FHtube (HBAZEK) B> Uk F &G -
2. £ A KA filter = pipete -
3. repeat pipette °



4. REFRERFTR FERERS - SHSFUAEERAER T LT
#134E % 10-15 &, ek FH4E 10-15 REPTaEw o
5.suction £ g -

II. PCR Analysis
Note:
DNA template: (1) fish DNA samples at 200ng/ul
(2) two controls should be always included:
negative control ---H,O
previously identified as PCR-positive fish
Additional positive controls: plasmid pc12 (1ng/ul)
Plasmid pc31 (1ng/ul)

PCR ANALYSIS OF OSU TROUT SAMPLES

Date PCR#

DNA samples:

Cycling parameters: 94°C 3min; 40cycles 0f 94°C/15s, 55°C/10s, 72°C/1min;
72°C/2 min, 4°C/cc

Machine # :

Final cone. 25ul 50pul
10x Buffer 1x 2.5 5.0
25mM MgCl, |1.5SmM 1.5 3.0
SmM dNTP; 0.2mM 1 2
50uM TTC439 {0.375pM 0.188 0.375
50uM TTC440 [0.375uM 0.188 0.375
5U/ul Taq 1.25U 0.125 0.250
ddH,0 15.5 37.0
DNA template (800ng DNA 4 2.0

2 ng plasmid
Total 50ul 25ul 50
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II1. Southern Hybridization

ITI-A. Blotting

1. Carry out electrophoresis of the PCR product on a 1 % agarose gel; use Sul of the
PCR product per sample lane; include 1kb DNA marker was an additional control for
hybridization.

2. Transfer the separated DNA on the gel onto a nylon membrane by a “dry transfer”
procedure. Let transfer go overnight.

3. Mark the position of wells with pencil before removing the gel from the nylon
membrane. Fix the DNA on the membrane by UV.

III-B. Hybridization

1. Carry out prehybridization with 10ml of AHB at 38°C while preparing for the
probe.

2. Carry out hybridization with 10ml of AHB (containing **p-labelled oligomer probe,
see below) at 38°C, overning.

3. Remove hybridization buffer; rinse the membrane briefly with WB once; wash the
membrane with WB for 20 minutes three times; rinse the membrane briefly before
subjecting to radiophotography or phosphoimage analysis.

Buffers:

Aqueous Hybridization Buffer (AHB)

Final conc

1xSSC 20xSSC 1ml 2ml

1xDenhardt 50xDenhardt 400pl 800pl

0.5% SDS 10% SDS 1ml 2ml
ddH,0 17.6ml 35.2ml
Total vol 20ml 40ml

Wash Buffer (WB): 6xSSC + 0.1% SDS

A. Preparation of 35 labelled oligomer probe: (end lable)
1. Assemble the reaction mixture on ice as follows:

Oligo* (10uM) 1.5ul

10x T4 PNK Buffer 3.0pl

T4 PNK (10u/ul) 1.0pl

DdH,0 18.5ul

Total vol 24ul

33



2. Add 6plof 7 **-P-ATP into the mixture; incubate the mixture for 1hour at 37°C.

B. PCR product:

Probe &y ¥ 154 HmAEH % ¢
1. Rendom priming
2. Nick translation

1. Rendom priming

Solutions Components Volumes
Solution O 1.25M Tris-HCI, pH8.0 250 pl
4C 0.125 M MgCl, 50 pl
H,O 100 pl
Total 400 pl
Solution A 1 ml Solution O 400 ul
-20°C 18 pl 2-Mercaptoethaanol 7.2 ul
5 pl dATP (0.1M, pH7.5, USB-PCR) 2l
5 utdGTP 2l
5 uldTTP 25 ul
Solution B 2M Hepes titrated to pH6.6 with 4M NaOH
4°C
Solution C Hexadeoxyribonucleotides evenly suspend in
TE
90 OD U/ml- Use Random hexamers 9U/mL
OLB Solution A (100pl1) 20 uL
-20°C Solution B (250ul) 50ul
(up to 3 months) Solution C (150u}) 30ul
Total (500uD) 100pl1

Boil DNA (10-100 ng) for 7
Add: H,O

OLB

10 mg/ml BSA

100ng DNA

min, quench on ice
12ul

10ul

2ul

20ul
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a -[**P] dCTP Sul
E. coli DNA polymerase I — 2U 1l
(NEB 3 —5 exo-) E. coli DNA polymerase
Incubate at 37°C for 1h., check incorporation and denature probe by boiling for 7 min

and quenching on ice.

Check incorporation:
Spot 2 pl of a 1/10 dilution of the probe onto two DE81 Whatman discs; allow to dry
wash I discin: 3 x 5 ml 0.4 M phosphate buffer

2 x5 ml H,O

2 x 5 ml 95% ethanol.

I HERRH

ARAIARG T &

1 BATHR AR AR IATALAREARABRMBER AL EWARF -
2~ % 1988 45 nature L H B Rk — B F WA Y (Lymnaea stagnalis ) fLn
SRR &Y 4F 48 & 4 insulin-related peptide &) 584 (precursor) sbiBedn & B M4
KA MEFE -

S BMEWA MARARGFEIBRAR £ B LT 4t tb ¥ B33 AL 46 T (primer)
HMEFERY WUAFHMBEBEARABRREAR BLARBRBYARE
BER > BB REESHANRIE AT FITT] o
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