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1.1 Amplification of the HLA-A*0201 and B-2m gene from PBMC / -liyg 02071*)b u> diclso
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First: we isolated the total RNA form PBMC
as follows:

We drew 10ml of blood from a person, we
putted it in 4ml of EDTA (fig.1) to prevent
the agglutination (EDTA is an anticoagulant)
and we centrifugated it into a centrifugation
at 4000rpm for 8 minutes (fig.2), we obtained
the result designed in fig.3 then we aspirated
the phase 2 that contains the white blood
cells with a micropipette 1000ul, we putted it
in a 1.5ml microcentrifuge tube finally we
isolated the total RNA by the peqGold viral
RNA kit (can be stored the result at 4°C).
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Figure 2: centrifugation at 4000rpm for
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Figure 3: Blood components after centrifugation /
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Second: we retrotranscripted the tRNA
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to cDNA by M-MLV reverse
transcriptase as described in part 3.6

step 3.

Third: we amplified the cDNA by PCR
as described in part 3.6 step 4, and we

obtained a quantity amplified of HLA-
A*0201 and (2-m.
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Fourth: we purified the PCR product on an

agarose gel;
1. we prepared the agarose gel as follows:

The preparation of an agarose gel: - Put 1g of
agarose in 100ml of TAE buffer 1xPH and
dissolve it at 90°C.

- Let the gel cool down to about 60°C at

room temperature.
- Put the gel on the gel rack then insert
the comb and let it to solidify.
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Figure 6: Dissolve the gel at Figure 7: putting of the gel
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Figure 9: migration of the three
bands (2 bands for HLA-
A*0201&: 1 band for f2-m)
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Figure 8: injetion of 10ul of sample
into the wells of gel / g3 :8 5,2
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2. After the solidification of gel, we drew the
comb and the border of the gel rack, we added
1liter of TAE buffer to cover all the gel, then we
injected 10ul of each sample (we putted in each
new eppendorf tube 6 ul of the DNA (HLA-
A*0201 or (-2m) + 3ul of glycerol + 3ul of
bormophenol blue) into the wells of the gel
prepared, we closed the lid of electrophoresis
chamber and applied the voltage at 120 volts
for 30min, (400mA, 400 Watts).

3. After the migration of bands we turned off
the power supply we removed the gel and
putted it into a deep vessel we covered it by
250ml of dH20 and we added 30ul of ethidium
bromide and late it for 30min. then we washed
the gel 3 times from ethidium bromide with

dist.water.(250ml in each times).

WARNING R o

bromide!!! Use specific gloves, put the waste

curful with the ethidium

liquid of ethidium bromide in a specific

place, and do not throw it in the nature.
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it is mutagen.

4. We putted the gel on UV-machine to see if

correct and we can continue the protocol.

Result: AlHamdullillah we observed the 3
bands and we could continue the protocol
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5. We marked off the border of each band on the
UV-machine (fig.14), then we putted the gel in the
deep vessel to cut the bands and should be remove
all the excess of gel (fig.15) then we putted each
band in a new eppendorf tube (fig.16), we balanced
each tube before and after the addition of band in it

for obtain the weight of bands to begin the

Aomiid) Gl asYI AT Jo U 08 Ly 5
sley A} obli & (14 5, 5all) aid) 5p0 rmn L
Bpall) WP O U ae L i Lalsd ¢ Goas
£ 16 5,50l ol ol 3 2k S ey (15
sty B e amddl sl gl ST 05l L

2o b 11 S Bl 03 e fad ¢




purification of those bands with the Qiaquick gel
extraction kit' (the weight of HLA-A*0201 was
1.32g, and for (32-m was 1.31g) then we stored the
purified DNA at -20°C until use.
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1.2 Preparation of vector / 6L/ .z

To digest the vector we assembled the following
components in a microcentrifuge tube:

3 ul pET vector

3 ul 10X restriction enzyme buffer

1 ul (1020 U) EcoR I restriction enzyme

23 ul Nuclease-free water brought to volume

30 ul Total volume

We incubated at the appropriate temperature
(usually 37°C) for 2—4 h in the water bath. We ran

a 3 ul sample on an agarose gel to check the

B sl 3 W b S ot Lad U o

PET U o 2y S0 3

10 wadh 5t lain o 2y Sa 3

Oy )T S ol @51 e (32 y20-10) 205 Sen 1
OGS ) e Il sl e 1)y S 23

95 30 OV @ Sl et

sl o 32037 e ppsle sl Gyl g s

! For more detail see MEGBI training courses book part | page 54-58.

* Refer to MEGBI training courses book part | page 54-58.




extent of digestion (fig.16), when digestion is
complete, we added 1pl of calf intestinal alkaline
phosphatase (we diluted 0.2ul of calf intestinal
alkaline phosphatase in 0.8 ul of water for obtain
0.05U) directly to the remainder of the digestion.
We incubated at 37°C for 30 min in the water
bath then we injected the sample in 4 wells in the
gel (fig.17), we ran the gel to separate the linear
plasmid from nicked and supercoiled species. We
visualized the DNA band with a long wave UV
light source (fig.18) and we cut the band from the

gel using a clean razor blade.

IAIRE: Avoid over exposure to the light source,

which can cause nicks and double strand breaks
in the DNA.

We balanced the bands to begin that purification
with QIA quick gel extraction kit*> Resuspended
the final product in a total volume of 30 ul
50 ng/ul DNA).

recoveries in the range of 50% for the ligation

(usually about Assume
step. Then we stored the treated vector at —20°C

until use.
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Figure 16: visualization the
band of the digestion vector in

the gel / us & 4y 16 5yl
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Figure 17: injection the samples in 4

wells in gel / & el 2317 &y 58

Figure 18: observation the bands on UV-machine / :18 3, sall
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1.3 Ligation/ & J/ &les

We prepared 3 eppendorfs tubes
and we marked each eppendorf
tube (the first for the ligation of
with HLA-A*0201, the
second for the vector with (32-m,
the third for the vector with T7
RNA Polymerase).

vector

In this step we would tried if the
insert can be legated with the

vector without adapter!

Figure 19:

Marking of
each tube / 5,52l
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We added in each eppendorf tube (1.5ml):

2 ul 10X Ligase Buffer (200 mM Tris-HCI pH 7.6,

8 ul 25 mM MgClI2
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2 ul 100 mM DTT
1 pul 10 mM ATP

2 ul 50 ng/ul prepared pET vector

1 ul T4 DNA ligase, diluted (with ligase dilution

buffer) 0.2-0.4 Weiss units/ul
2 ul Prepared target gene insert (0.2 pmol)

2 ul Nuclease-free water to volume

20 ul Total volume

Then gently we mixed by stirring with a pipet tip,

we incubated at 16°C to overnight.
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1.4 Transformation / i/ duac

Transformation into host strain for
cloning

In this step we would to prove if the
ligation of the insert with the vector
without adapter was possible or no, for
this reason we transformed them in the
host strain for cloning then we platted
them and if in the next day the colonies
was amplified on the plate this mean
that ligation is possible and vice versa.
For this step we brought a plate contains
e.coli from the hospital because when we
worked in the e.coli that presented in our
lab we found it death and not lost the
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time we worked this step as follows:

1- We took some colonies from the
plate then we putted it in 5ml LB
medium.

2- We incubated over night at 37°C
with shaking

3- In the second day we observed a
big quantity of e.coli in the medium we
distributed the medium in 4 eppendorf
tubes and we chilled them on ice for 10
min, centrifuged them at 4000 rpm for 10
min at 4°C, discarded the supernatant
and resuspended the pellets each in 600
ul of cold 0.1M calcium chloride, leaved
them on ice for 25 min, centrifuged them
at 4000 4°C,
resuspended each pellet in 60 pl of cold

rpm for 10 min at
0.IM calcium chloride (this step for
competent cells) then we let some
microliter for the next step and we stored
the remaining at -20°C

4- We
follows: We pipetted 20 ul aliquots of

did the transformation as

cells e.coli from the hospital into pre-
chilled tube we added 1 pl of each
ligation reaction (we added the pET that
without cutting as control positive),
stirred gently to mix and we returned to
the ice we incubated 5 min on ice , we
placed the tubes in a 42°C water for
exactly 30 sec. (do not shake), we placed
the tubes on ice for 2 min, we added 80
pul LB medium to each tube, kept the

tube on ice until all have received LB,
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incubated for 1 hour at 37°C with
shaking.
5- We Platted

contain LB medium with ampicillin then

them onto plate

incubated overnight at 37°C

6- We observed in the second day
colonies on the pate and that mean the
ligation is possible and we can continue
with the expression.

7- For the plate that contains the pET
(the control positive) we took some
colonies from it and we putted it the
2.5ml LB medium with ampicillin then
we incubated it overnight at 37°C for 12-
16 hours.

8- In the next day we centrifuged it
and we purified it with Qiaprep spin
Miniprep kit then we stored the result at
-20°C.

2l w00 37 o sl

Gl by e 58 G o e oalie s ¢ 2D
00 37 Jo LAl valS 5y ey ey oY) o
LS e 5580 olesas LY ol audl 2y -6
Jodl) 2SS LSy 28 Loy ) e OF om My sl e
¥l o8 )

gl SousT obdal ) U a2l WE T
o0 J2.5 3 gy LAY Slesast jan e Ll
3L 0237 o Il Alb ool 55 oY a3 T Jaey
sl 16-12

ie got Aol y vgibian Led @ bl QW psdl 35 -8
— e ol e Ll 0l i)y o e e 0 LS
2020

Figure 20: A1) take some colonies from the plate. A2) put the colonies in LB medium and let overnight at 37°C

with shaking, next day observe the result as in A3, continue with the competent cells, and the transformation.
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Figure 21: after preparing the LB medium with the ampicillin, B1) put it in the plate with attention from
introducing air bubbles, B2) take some microliter from the transformation and plate it on the medium as fig. B3,
B4

um.\’(Zu ¢;\}&in§\3§ dﬁwam?\ey&d\ QW(ZU cMQ‘@gJTL—»}MM 21 8y sall
(A3 B LS b o wgeyls U A oo sl S

Figure 22: C1) after plating, incubate the plates overnight at 37°C, C2) in the next day take some colonies from the
plate and put it in LB medium with ampicillin as C3) and let it between 12-16h at 37°C.
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Figure 23: this the result in each step when worked in the purification of plasmid not cutting for
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Transformation into expression host
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We tried in this step to work in host for
cloning and we added in it the T7 RNA
Polymerase recombinant with the pET
vector (step of ligation) and we added it
with the transformation of HLA-A*0201
recombinant and (32-m recombinant then
we platted them onto petri dishes and we
continued the protocol until ELISA test for
see if there was a complex that meaning
there is a protein and this step is correct
and vice versa.

To do this first should be prepared the host
should be done the
the then the

extraction the protein from the strain and

strain, second

transformation, plating
purified it, finally should be done the
ELISA test.

We took the e.coli top 10 from -70°C and
that should be competent and we worked
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in it but when we plated onto petri dish we
didn’t saw in the second day any colonies,
for this reason we think that the e.coli was
died but for prove that we putted some
micro liter of this e.coli into 5ml LB
medium and we incubated them at 37°C
with shaking for overnight and in the
second day we saw the amplification of
e.coli and that meaning the e.coli wasn't
died but it wasn’'t competent, we did the
competent for the e.coli as follows:

We dispensed the 5ml of sample that in the
tube in 4 eppendorf tube 1.5ml and we let
them in glace for 10 min, then we
centrifuged them at 4000 rpm at 4°C for 10
min, we discarded the supernatant and we
added 600ul of CaCl: 0.1IM cold, we let
them in glace for 25 min then we
centrifuged at 4000 rpm for 10 min at 4°C
finally we resuspended each pellet in 60pul
of CaCl: 0.IM cold, then we stored 3
eppendorf tubes at -20°C and we let one
eppendorf for use it in the transformation.
Secondly, we did the transformation as
follows:

We pipetted 20 ul aliquots of cells top 10
into pre-chilled tube we added 1 pl of each
ligation reaction (first tube contains ligation
of HLA-A0201 and T7RNA polymerase,
second it contains the ligation of 32-m and
T7RNA polymerase), stirred gently to mix
and we returned to the ice, incubated 5 min
on ice, placed the tubes in a 42°C water for

exactly 30 sec. (do not shake), turned the
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tubes on ice for 2 min, added 80 ul LB
medium to each tube kept the tube on ice
until all have received LB, incubated for 1
hour at 37°C with shaking.

then we platted them onto 2 plates contain
LB medium with ampicillin then incubated
overnight at 37°C, we observed in the
second day colonies on the plate, we took
some colonies from each tube and putted in
2.5ml LB medium contains ampicillin we
incubated them for 12-16 hours at 37°C
then we centrifuged them at 4000rpm for 5
min, resupended the pellets in 229.84 ul of
tris HCI (10mM) and we added in it 25 pg
10 ul
phenylmethylsulfonylfluoride  (50mg/ml),
0.08 ul DNase (1000U) 0.08 ul RNase
(10mg/ml) 1 ul EDTA (ImM), incubated at
22°C for20 min, heat shock for 40s in a
boiling water, centrifuged at 10000xg for
20min, washed the pellet with 250 ul 10
mM tris HCl, PH 8, dissolved it in 125 ul of
100mM tris HCl, PH8, 8M wurea, then
should be centrifuged at 4°C for 1 hour at
150000xg but because we didn’t have a

centrifuge it speed more than 13000xg we

lyososyme,

centrifuge them at 13000xg for 2 hours and
saw a pellet for this reason we continued in

this way,
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Figure 24: after incubation the colonies that contain the insert recombinant,D1) centrifuge them at 4000rpm for 5
min and obtain the result as D2), then resuspend the pellet with the buffer as D3) and incubated at 22°C for 20

min as D4) then transfer them to microcentrifuge tube, heat shock 40s as D5.
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We purified the protein of HLA-A0201
and p2-m by anion exchange
chromatography Q sepharose fast flow
(QFF) as follows:

1. We filled the syringe with the start
buffer, removed the stopper and
connected the column to the syringe with
the provided connector, drop to drop to
avoid introducing air into the column.

2. Removed the snap-off end at the
column outlet.

3. Washed out the preservatives with 5
column volumes of start buffer, at
1ml/min for the HiTrap 1ml.

4. Washed with 5 column volumes of
elution buffer.

5. Finally equilibrated with 5 column

volumes of start buffer.
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6. applied the sample (the protein of
HLA-A0201) at Iml/min for HiTrap 1ml
using a syringe fitted to the luer
connector

7. Washed with at least 5 column volumes
of start buffer or until no material appears
in the effluent.

8. Eluted with 5-10 column volumes of
elution buffer.

9. After completed elution, regenerated
the column by washing with 5 column
volumes of regeneration buffer (elution
buffer) followed by 5-10 column volumes
of start buffer. The column is now ready
for a new sample.

10. Applied the sample (the protein of 32-
m) at Iml/min for HiTrap Iml using a
syringe fitted to the luer connector.

11. Washed with at least 5 column
volumes of start buffer or until no
material appears in the effluent.

12. Eluted with 5-10 column volumes of
elution buffer.

13. When we finished the purification of
the entire sample we rinse the column
with water then washed with 5 column
volumes 20 % ethanol at 1ml/min for the
HiTrap 1ml to prevent microbial growth.
Sealed the column with the supplied

stoppers. And stored at 4°C to 30°C.
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topper

nap-off

Figure 25: E1) prepare the syringe with the provider connector and fill it with the start buffer as E2), remove the
stopper from the column and connect it with the syringe by drop drop as E4) to avoid introducing air to the
column.
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Figure 26: after the connection of syringe with the column remove the snap-off end the column as F2) wash the
column with the start buffer and the elution buffer as F3) then elute the sample in a sterile eppendorf tube as F4)
then when it finish the rinsing of column seal it with the supplied stopper.
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Finally we began in the ELISA test as
follows:

In the first day we dilute 5 pl of pan
specific HLA
antibody, W6/32 in 1ml of carbonate
buffer (0.1M) PH 9.6, and we putted 50
ul/well in Al, A2, A3, A4, A5, C1, C2,
C3, C4 and we let it at 4°C for overnight.
In the second day we added 350 pl/well
10% w/v protein block to block the
residual bind, then we washed twice
with 600 ul/well of 0.05% tween in PBS

at room temperature to remove the

mouse anti class 1

unbound W6/32 and blocking reagent,
then diluted  the
recombinant HLA-A0201 molecule 100
fold into 100ul 0.3 mM tris maleat buffer,
PH 6.6, p2-m
(100nM), peptide(optimal 1InM to 1uM)
and lutrol F-68 (1g/L) and we incubated
them at 18°C for 48 hours.

In the fourth day of ELISA test we
diluted 2 pl fo the sample reaction in 10
ul of protein block with 40 ul PBS 0.05%
Tween then we added 50 pl of the
sample in each this well C1, C2, C3, C4
and we added on A1,A2, A3, A4, A5, the
same sample but without dilution and
we let the plate for 2h at 4°C, then we
washed 6xtimes 300ul/well with PBS

0.05% Tween at room temperature, and

we purified

containing human

for detecting the binding complex, we
incubated the plate for 1h at 4°C, with 49
ul of post primary block + 1 ul of protein
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block, then washed
300ul/well with PBS 0.05% Tween, we
added one drop of Novolink polymer

we 6xtimes

/well and incubated them for 30min at
the

washed 6xtimes

room temperature to enhance

detection, then we
300ul/well with PBS 0.05% Tween, we
added 3 ul of 3,3'5, 5'-
tetramethylbenzidine hydrogenperoxide
in A1, A2, A3, C1, C2, and we added 3 pl
of DAB Chromogen in A4, A5, C3, C4,
and we observed directly a change of
color in A1, A2, A3, C1, C2 from incolor
to blue color and after 30 min we
observed that color was change to
yellow and that was meaning there is a
and AlHamdullillah we

successful in the protocol and in our

complex

experiment.

SN Oy @ 5y - s Je sl oo PBS
Sl p st o pds S 49 L] aadly S e
dsle 3l (alS 5y Aok G e Al S 1 e B4
Slpe 6 ol fen Ll ey (T e
oo s Lisl ¢yl e PBS e )y S63000
S 15 30 3l ol 5y s IS s e Sl
Ol 6 sy Ll & ay 0Lz st 3300 5 ) > d >
3 Lisl L ey gl oo PBS a2y £63000
o A S
Sl 20 AT W o 3 hydrogenperoxide

33’5, 5'-tetramethylbenzidine
¢ DAB Chromogen » 7y Se 3 Lisly 271z
AT il @ 00 0f WYy 47 3z ST AT Slowdl
SN o0 T Slaad ol e s 8 2 (A2 3T 2T
AN 0 ) JsE G550 ol of LY aass 30 awy
U5 ss ) & bmd Dt Wly 50 oy ol om 1

RETEIRT




Figure 27: G3) dilute the w6/32 (G2) with the carbonate buffer (G1) and put it the wells as G4.
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Figure 28: H1) put PBS with tween for the washing and discard them the waste as H2) then dry it by a towel as
HB3) then repeat the washing as the same method.
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Figure 29: add the protein bock then the post primary block then the Novolink polymer but after adding each
reagent should be wash by PBS with tween.
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Figure30: add drop of the Novolink polymer in each well as J1) then add in part of wells TMB (J2) and in the
second part DAB (J3), J4) observe the wells that have TMB change it color to blue after many seconds.
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Figure 31: observe the result after 30 min the color blue change to yellow in the wells A1, A2, A3, C1, C2, that
have the TMB.
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