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INTRODUCTION

Interferons (IFN) have been discov-
ered by Isaacs and Lindenmann since
1957. (Fig.1.) They are a group of pro-
teins with diverse biological activities.
(Table.1.) The production of IFN is
observed in the cells treated with vari-
ous inducers. (Fig.2.) Various viruses
have been used as the inducer, but the
mechanism of the induction has not been
clarified yet.

It’s the fact that: When cytomega-
lovirus (CMV) infect leukocytes can
induce IFN-ct. So, I am curious about if
we just transfect a fragment of CMV
DNA into cells, the cells can produce

IEN or not. Then I design the experi-
ment.
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1. Add 1l of plasmid DNA to 20 pl
of E. coli DH50a, which is com-
petent cell of  the plasmid.

2. Ice bath 30 min.

3. Heat shock, 42°C 90 sec. By this
way, the plasmid can get into
E.coli.

4. Ice bath 2 min.

5. Add 80ul SOC.

9. 37°C incubate over night.

B. Amplification:

1. Inoculate 10 ml of LB medium
containing ampicillin with asingle
bacterial colony. Incubate
at 37°C overnight with vigorous
shaking.

2. The following days, inoculate 10

Table. 1. Physicochemical propertics of human interferons

Property a B Y
Previpus designations Le-IFN F-1FN immune IFN
lypel type | type 1
Subtypes >12 I (? more) 1(72)
Mr
Major subtypes 15,000-25,000 20,000  20,000-25,000
Cloncd (non-glycosylated) 19,000 19,600 17,110
Glycosylation no" yes yes
phl 2 stability stable? stable labile
Induction VITUSCS viruses mitogens
Principal source lymphocyte, etc. fibroblast lymphocyle
Activity in bovine cells yes no no
Introns in gene no no yes
Homology with HulFN-z 80-95% 30-50% < 10%

3 Most subtypes
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Figure 2.1, Electron graph of hiuman .1 1. (A} An loped panicle, althaugh
i s empty ™ (B) A “full” enveloped panicle, (C) Two “empty,” many “full" but unenveloped
panicles The bar is (00 nm. (Wright of al., 1964 By permission of H. T, Wright, Jr., C_ L
Goodhean, and editors of Viralogy, )

ml of the late log culture into 1000
ml of LB medium with ampicillin
in a 2-liter flask. Incubate in 37°C
forabout4 hrs with vigorous shak-
ing. The OD of the culture will
be approximately 0.4.

3. Add 2.5 ml of a solution of chlo-
ramphenicol (34 mg/ml in etha-
nol). The final concentrate of chlo-
ramphenicol in the culture is 170
pg/ml.

4. Incubate at 37°C with vigorous
shaking for a further 12-16 hrs.

C. Harvest:

1. Harvest the bacterial cells by cen-
trifugation at 5000 rpm for 10 min.
at 4°C. Discard the supernatant.

2. Wash in 200 ml of ice-cold STE
(0.1 M NaCl, 10 ml Tris.Cl
(pH7.8), and 1 mM EDTA).

D. Lysis by Alkali:

1. Resuspend the bacterial pellet from
a 1-liter culture in 20 ml of solu-
tion I containing 5 mg/ml
lysozyme.

Solution I
50 mM glucose
25 mM Tris.Cl (pH 8.0)
10 mM EDTA
2. Stand at room temperature for 30

.960

min.
3. Add 40 ml of

ice for 10 min,
Solution IT

1% SDS
4. Add 30 ml of an ice-ce

pellet on the bottom of
6. Collect the supernatany

volumes of isoprop.

tube. Mix well and let

tion at 9500 rpm for 3(
room temperature.
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the supernatant. Wash the
‘with 70% ethanol at room
ture. Discard as much
as possible, then dry the
¢ acid pellet briefly in vac-

the pellets in a total vol-
16 ml of TE (pH 8.0).

: (Fig.7.)

the volume of the DNA
. For every ml add exactly
d CsCl. Mix gently until
the salt is dissolved.

10 ml of CsCl solution.

the CsCl solution to a
tube. Fill the remain-
e tube with light paraffin
€ at 45000 rpm for 36
s,

how. Collect the lower
A into a tube through
)odermic needle inserted
> of the tube.

1€ ethidium bromide as

Enhancer

a. Add an equal volume of 1-bu-
tanol.

b. Mix the two phase by pipetting
vigorously.

c. Transfer the lower aqueous
phase to a clean tube.

d. Repeat the extration 4-6 times
until all the pink color disap-
pears from the aqueous
solution.7. Dialysis the aque-

oil

protein

nicked circular
or linear DNA

closed circular :
plasmid DNA  ——pm

RNA pellet

Fig. 7. Purification of plasmid DNA.

'97.



Fig. 8 Phatograph of gel. From left 1o right &T']JRJ?Z.J'L by HinDI1, SV1 {origin),
SV1 (amplified), SVZ, SVZ, |J| 1014, all cut by EcoRl A pBR3ZZ cut by

in 1.). 5v2 ), SVXumplified), all eut by EcoR1; SVZ,

|r M-\rrel ing wrong with 5V2 {origin 2.), so we

ous phase against several
changes of TE (pH 8.0).
F.Check: (Fig.8.)

1. Put dis. water, buffer, plasmid
DNA, and enzyme (EcoR1, Hin-
DIII) into Eppendorf. Mix well.

2. 37°C digest 1 hr.

3. Add 2-3 pl Dye, mix well.

4. Electrophoresis in 1% agarose gel
with ethidium bromide.

5. Take picture of the gel.

4. Anti-IFN antibody with '>I label to

detect [FN.
First incubation
Standards Unknowns
Pipette IFN slandard 2004
Unknown sample 200p!
Pipette ““l-anti-IFN 50ul 50ul

(yellow reagent)

" Vortex mix tubes
Incubate at oom temperature (15-30°C) for 2 hours

Second Incubation

Ensure solid phase is

thoroughly mixed
Add solid phase reagent 50ul S0pl
(blue reagent).
Agltate at room temperature for 2 hours
Separation
Prewash iml mi
Separalion Reagenl 2mi 2mi

Stand tubes undisturbed for 15 minutes. Aspirete tubes (leaving
approx. 0.3ml In each). Repeat separation step. Count tubes.

Table. 2. Procedure of RIMA,
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METHODS
AND PROCEDUY

We divided HL-60 into 'ty
one part add PMA, the othery
24 hr. as Fig.9. show:

1.CMYV infection: Collect
containing 3.5X107 cells,

(1000 rpm, 5 min.) discard
tant. Add 3 ml of CMV ly
in 37°C for 2 hrs. Spin down
pellet. Add RPMI1640 mediums
CO,, 37°C incubate.

2. Transfection of plasmid DN
3.5X107 cells as pellet, add 0.5
RPMI1640 without serum, Adg
plasmid DNA, which has b

tated by adding alcohol and d
dis. water. Put the mixture infi

Then electrporation (25 mF, 10
0.001 sec.), by this way, the cel
brane will get some pores, th
DNA will enter the cells. Then
ice for 10 min. Put the mixture it
add medium RPMI1640 with FC
ml CO,, 37°C incubate.

When the infection and tré
have been done. We collect meai
well as cell pellets and count CEAS
24 hrs, 48 hrs, 72 hrs, and 96
We check the transfection works!
by:

1. Detect IE1, IE2 genes: EX
DNA from the cells, Then @
withrestrictionenzyme. T
DNA fragment to nylon paps



e(_J e} o]

| 80D o1 o]
i |

[E1+IE2 pBR322 No

J

] feclinn and transfection.
[ +: positive control; -1 negative control.)

m blot. Hybridization with
E gene probes.

ot CMV-early nuclear Ag
Immunofluorescence
procedure is:

the cell onto slide, fix the
rimmersing the slides in
maldehyde and acetone.
with PBS. Apply the 1st
bate at 37°C for 1 hr.
th PBS. Apply the 2nd
). Incubate at 37°Cfor

ith PBS. Ready for in-
on under fluorescent

Y by Immunoradi-
MA), as Fig.10. and

AESULTS

48 are shown into the next

Orescence Assay:

Electroporation

3. IRMA (Immunoradiometric As-
say):
We did the assay for two times, then
got the standard curve. (Fig.11.) We
used the standard curve to interpo-
late IFN concentrations for unknown
samples, which are list in the table 3.

DISCUSSION

1. Cell counts:

The survival rate of the cells for
negative control is higher than that
of the cells infected by CMV. be-
cause of electroporation, the survival
rates of the cells transfected by CMV
IE genes are lower, especially for
IE2 transfection. But withoutrepeat,
we can’t make any conclusions.

2. Immunofluorescence Assay:
By this way, we know that: CMV
infect HL-60 and the same cells trans-
fected by CMV IE genes are able to
translate CMV-early nuclear protein.
While as the negative control and
pBR322 transfection cannot.
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CPM TFN CPM IF
PMA| CMV inJ. 459 1.50
- control 495 1.86
pBR322 546 2.44
IEI+IE2 493 1.84
1E] 532 2.27 ;
1E2 469 1.60 i
0 CMV inf. 485 1.75 ==
- control 479 1.69 il
pBR322 509 2.01
IE1+IE2 493 1.84
1E] 571 2.76
1E2 431 1.26
| PMA| CMV inj. 493 1.84 260 753
- control 467 1.58 468 371
pBR322 532 2.27 495 a.16]
IE1+1E2 506 1.97 a47 3.38
1E] 576 2.83 478 387
1E2 532 2.27 442 3.31
1 CMV in/. 596 3.11 458 3.55
- control 510 2.02 438 3.25
pBR322 556, 2.56 482 39,
IEI1+IE2 479 1.69 588 5.88
IE] 512 2.04 571 5.54
1E2 531 2.26 510 441
) PMA| CMV inf. 358 2.59 496, 21
- control 468 1.59 446 337
pBR322 363] 2.12] 538 492
IEI+IE2 500 1.91 442 331
1E] 567 2.71 455 3.51
1E2 473 1.64 433 3.17
2 CMV inf. 552 2.51 445 33
- control 486 1.76 438 3.25
pBR322 522 2.15 495 416
IE1+IE2 613 3.36 453 3.48
1E] 544 2.41 457 3,54
1E2 536 23 489 4.0
3 PMA| CMV . 579 2.8 465 3.66)
- control 535 2.30) 469 3.73|
pBR322 546 2.44 558 5.29
IET+IE2 537| 2.33 469 3.13
IE] 520 2.13 583 5.78
1E2 535 2.30 530) 4.77
3 CMV inJ. 472 1.63 485 3.99
- control 504 1.95 399 2.69
pBR322 436 1.76 682 7.93
IEI+IE2 544 241 496) 4.17
1E1 479 1.69 639 6.95
1E2 531 2.26 436 3.22
] PMA| CMV inf. 31 2.04
- control 633 3.68
pBR322 506 1.97
IE1+IE2 545 ﬁ;j
1E] 541 2.38
1E2 523 2.16
3 CMV inf. 485 1.75
- control 546 2.44
pBR322 550! 2.49
IE1+]E2 659! 4.11
1E1 476 1.66
IE2 490 1.80

Table. 3. Titer of IFN production (U/ml).
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/ml) are very low, wecan’t
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