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Appendix A: QlAamp DNA extraction protocol

1. Pipet 20 pL QIAGEN Protease into the bottom of a 1.5 mL microcentrifuge
tube.

2. Add 200 ul sample to the microcentrifuge tube.

3. Add 200 uL Buffer AL to the sample. Mix by pulse-vortexing for 15 s.

4. Incubate at 56°C for 10 min,

:Jt

Briefly centrifuge the 1.5 mL microcentrifuge tube to remove drops from the mside
of the lid.

6. Add 200 ul ethanol (96-100%) to the sample, and mix again by pulse-vortexing for
15 s. After mixing, briefly centrifuge the 1.5 mL microcentrifuge tube to remove drops
from the inside of the lid.

7. Carefully apply the mixture from step 6 to the QlAamp Spin Column (in a 2 mL
collection tube) without wetting the rim, close the cap, and centrifuge at 6,000 x ¢
(8,000 rpm) for 1 min. Place the QlAamp Spin Column in a clean 2 mlL collection tube
and discard the tube containing the filtrate.

8. Carefully open the QlAamp Spin Column and add 500 ul. Buffer AW1 without
wetting the rim. Close the cap and centrifuge at 6,000 x g (8,000 rpm) for T min. Place
the QlAamp Spin Column in a clean 2 mL collection tube and discard the collection
tube containing the filtrate.

9. Carefully open the QlAamp Spin Column and add 500 uL. buffer AW2 without
wetting the rim. Close the cap and centrifuge at full speed (20,000 x g; 14,000 rpm) for
3 min.

10. Place the QIAamp Spin column in a clean 1.5 mL microcentrifuge tube and discard

the collection rube contaiing the filtrate. Carefully open the QlAamp Spin Column and
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add 200 uL buffer AE. Incubate at room temperature for 1 min and centrifuge at 6,000 x

g (8.000 rpm for I min).
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Appendix B: Working protocols for PCR

CTP PCR:

Stock Conc. Required Quantity in 20 uL
PCR reaction

PCR Buffer 10x Ix 2 ul.

DNTPs 2 mM 200 uM 2ulL

MgCl; 1.5 mM 0.6 uL

CTP1/2 100 pmol/ul. 25 pmoi/uL 2 ul

Taq polymerase 3U/ul, 10U 0.2 uL

H,0 8.1 ul

Sample DNA Sul

PCR cycle: 95°C for S min. 40x(95°C for 1 min, 55°C for | min, 72°C for 2 min), 72°C

for 5 min

Real-time Hsp60 (650 bp) PCR:

Stock Conc. Required Quantity in 10 gl
PCR reaction

Faststart DNA-

Mastermix Enzyme 1 ul
MeClh 25 mM ImM 0.8 uL
Hsp60 5 uM 0.5 uM 2 ul
H,0 52 pul
Sample DNA I ul

PCR cycle: 95°C for 10, 40x ( 95°C for 5 5. 68°C for 10 s, decreasing to 65°C at a rate

of 1°C/cycle, 72°C for 30 s).
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MOMP PCR:

Stock Conc. Required Quantity in 20 pL
PCR reaction

PCR Buffer 10x Ix 2ulL

DNTPs 2 mM 200 uM 2 ul

MgCi; 50 mM 1.5 mM 0.6 uL

MOMP 100 pmol/l, 25 pmol/ul. 2 ul

Taq polymerase SU/ul, 1U 0.2 uL.

H,0 8.1l

Sample DNA S5ul

PCR cycle: 95°C for 5 min. 40x (95°C for 1 min, 55°C for 1 min, 72°C for 2 min),

72°C for 5 min.

Multiplex PCR:

Stock Conc. Required  Quantity in 20 ul.
PCR reaction

PCR Buffer 10x Ix 2 ulL
DNTPs 2 mM 200 uM 2ub
MgCl; 50 mM 2 mM 0.8 uL
PCO3/4 100 pmol/uL. 5 pmol/ul 2 ul
CTP1/2 100 pmol/ul. 5 pmol/uL 2 ul.
MY09/11 100 pmol/uL. 10 pmol/ul. 2 ul
Taq polymerase SU/nL. 1 U 0.2 ul
H;0O 4 ul.
Sample DNA S ul

PCR cycele: 95°C for 10 min, 40x (95 °C for 30 5, 57°C for 1 min, 72°C for I min),

722C for 10 min.
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Real-time MY09/11 PCR:

Stock Conc. Required Quantity in 20 ul,
PCR reaction

PCR Buffer 10x Ix 2 ul
DNTPs 2 mM 200 uM 2uL
MgCl, 50 mI 2 mM 0.8 uL
MY09/11 100 pmol/ul. 10 pmol/ul. 2ub
Taq polymerase SU/ulL, 1 U 0.2 uL
BSA (10 mg/mi.) 1 ul
SYBR Green (1:3000)  1:30000 2ul
1,0 5ul
Sample DNA 5ul

PCR cycle: 95°C for 5 min, 45x (95°C for 5 s, 60°C for 1 min, decreasing to 55°C at a

rate of 1°C/eycle, 72°C for 1 min.

PCO3/4 PCR:

Stock Conc. Required Quantity in 20 uL
PCR reaction

PCR Buffer 10x Ix 2 ul

DNTPs 2 mM 200 uM 2uL

MgCl, 50 mM 2 mM 0.8 ulL

PCO3/4 1006 pmol/uL. 50 pmol/uL 2ul

Tag polymerase SU/ul. 1 U 0.2 ul.

H,0 SuL

Sample DNA SuL

PCR cycle: 95°C for S min, 40x (95°C for 1 min, 55°C for 1 min, 72°C for | min),

72°C for 5 min.
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Hsp60R2 (309 bp) PCR:

Stock Conc, Required Quantity in 20 ul.
PCR reaction

PCR Buffer 10x Ix 2ulL
DNTPs 2 mM 200 uM 2 b
MgCl; S0 mM 2 mM 0.8 ul.
Hsp60 100 pmol/uL 10 pmol/uLL 2 ulL
Tag polvmerase SU/uL 1 U 0.2 pL.
H,0 8 ul.
Sample DNA Sul

PCR cycle: 95°C for 5 min, 40x (95°C for 1 min, 55°C for I min, 72°C for 1 min).
72°C for 3 min.

MYO09/11 Sequencing PCR;:

Stock Conc. Required Quantity in 50 uL
PCR reaction

PCR Buffer 10x Ix 5 ul.

DNTPs 2 mM 200 uM S5ul

MgChL S0 mM 2 mM 2ul

My09/11 100 pmol/ul. 10 pmol/uL Sul

Taq polymerase SU/uL 1 U 0.5 ul

H,0 20 ul

Sample DNA 12.5 ul.

PCR cycle: 95°C for 5 min, 33x (95°C for 1 min, 57°C for 1 min, 72°C for 1 min).
72°C for 5 min.
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GP5+/6+ PCR:

Stock Conc. Required Quantity in 20 ul,
PCR reaction

PCR Buffer 10x Ix 2ul
DNTPs 2 mM 200 uM 2l
MgCl 50 mM 2 mM 0.8 ul.
GP5+/6+ 100 pmol/ul 50 pmol/ul. 2ul
Taq polymerase SU/ul. 1 U 0.2 uL
H,0 S ul
Sample DNA SuL

PCR cycle: 95°C for 5 min, 40x(95°C for 1 min, 40°C for 1 min, 72°C for | min), 72°C
for S min.
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Appendix C: Sensitivity and specificity formula

Determination of sensitivity and specificity of multiplex PCR using

Bavesian Formula (Daly and Bourke, 2000).

True Positives = (TP)
True Negatives = (TN)
False Positives = (FP)

False Negatives = (FN)

Sensitivity formula: Sensitivity = TP/TP+EN

Specificity formula: Specificity = TN/FP+TN
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Appendix D: Hybrid capture protocols

A. Digene Sample Conversion Kif protocol

[

Shake each PreservCyt Solution vial until cells appear to be homogenously
dispersed.

Uncap and immediately pipette 4 mL of PreservCyt Solution specimen into a 10
mL conical Sarstedt tube as cells settle very quickly. Label the tube with the
specimen identification.

Add 0.4 mL Sample Conversion Buffer.

Mix each tube thoroughly by vortexing.

Centrifuge tubes in a swinging bucket centrifuge at 2,900 +/- 150 g for 15 /- 2
min.

During centrifugation, prepare the Denaturation reagent and the mixture of
Specimen Transport Medium + Denaturation Reagent. To prepare Denaturation
Reagent, add 3 drops of Indicator Dye to the bottle of Denaturation Reagent and
mix well. After addition of Indicator Dye, Denaturation Reagent should be a
uniform. dark purple colour. Once prepared, the Denaturation Reagent is stable
for 3 months when stored at 2-8°C. Label it with the new expiration date. If the
colour fades, add 3 additional drops of Indicator Dye and shake by hand until
contents are a uniform colour. To prepare the mixture of Specimen Transport
Medium -+ Denaturation Reagent. Mix 1 volume of Specimen Transport Medium
with a 2 volume of Denaturation Reagent (containing Indicator Dye). For a
PreservCyt Solution starting volume of 4 mL, 150 uL. of Specimen Transport
Medium + Denaturation Reagent is required per sample (100 ul. Specimen
Transport Medium + 50 ul Denaturation Reagent). However, prepare 180 ul

final volume for each sample to be processed to allow for loss during transfer
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(120 L. Speciinen Transport Medium + 60 ul. Denaturation Reagent). Solution
must be prepared fresh each day.

Remove tubes from the centrifuge one tube at a time. and place them into a rack.
Look for a pink/orange pellet.

Carefully decant supernatant, a gently blot (- 6 times) each tube on absorbent
lint-free paper towels until liquid no longer drips from tube. Do not lef cell
pellets slide down the tube during blotting. Return tubes to the rack.

Add 180 pL Specimen Transport Medium + Denaturation Reagent to each
peliet. Resuspend each pellet by vortexing each tube individually for at ieast 30
s at the highest speed setting. 1f a pellet is difficult to resuspend, vortex for an
additional 10-30 s or until the peliet floats loose from the bottom of the tube. If a
pellet remains undissolved after additional vortexing (2 min maximum), note the

sample identification and proceed to the next step.

. Place tubes in 65 +/- 2°C water bath for 15 +/- 2 min.

.Remove the rack with specimens from the water bath and vortex samples

individually for about 15 — 30 s, Make sure that all pellets are completely
resuspended at this point. Samples that still have visible peflets are not

acceptable for testing.

. Return the rack to the 65 +/- 2°C water bath and continue denaturation for

another 30 +/- 3 min.

. Praceed to the Hvridization Step as described in HCIT HPV DNA Tests™ package

inserts.
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B. Preparation of QIAamp DNA samples for HCII

1. DNA was extracted from PreservCyt samples as per section 2.2.2 using the

QTAamp DNA extraction protocol.

[

60 uL of DNA was added to 60 ul of Digene specimen transport medium and

60 ul. of Digene denaturation reagent.

[958}

HCII was performed as per HCIH HPV DNA test protocol.
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C. HCII HPV DNA test protocol

Summary of he2 HPV DNA Test

HYBRIDIZATION

Combined -Probe Cocktail
Method

Dual Probe Method

HYBRID CAPTURE

Microplater Heater Method

Mix denatured specimen well and pipette
75 puL into microplate wells.

v
Incubate for 10+/- 2 minutes at 20-25°C

\j
Pipette 25 pL. Combined - Probe Cocktail
into hybridization microplate wells.

OR

Mix denatured specimen well and pipette
75 uL into "LR" microplate wells and 75 pL
into "HR" microplate wells.

v
Incubate for 10 +/- 2 minutes at 20-25°C

v
Pipette 25 pl. Low-Risk HPV Probe Mix
into "LR" microplate wells.
Pipette 25 uL High-Risk HPV Probe Mix
into "HR" microplate welis.

v
Cover microplate with a plate lid and
shake on Rotary Shaker | at 1,100 +/-
100 rpm for 3 +/- 2 minutes. Check that
all tubes show yellow colour.

v
Incubate at 65 +/- 2°C for 60 +/- 5
minutes. Prepare capture microplate.

v

Transfer contents from each Hybridization
Plate Well or microtube to corresponding
well in capture microplate using an
8-channel pipettor. Cover with a plate lid
or plate sealer. Shake at 1,100 +/- 100
rpm at 20-25°C for 60 +/- S minutes.
Prepare Wash Buffer.
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HYBRID DETECTION

WASHING

SIGNAL
AMPLIFICATION

READING

v
Decant and blot capture microplate

v

Pipette 75 pL Detection Reagent 1 into each
well of capture microplate. Cover capture
microplate with Plate Lid, Paraftlm or
equivalent. Incubate at 20-25°C for 30-45
minutes. Wash plate using desired method.

v

Automated Plate Washer Method
Place plate on washer and press

"Start/Stop" to begin.
v

Pipette 75 pl. Detection Reagent 2 into each
well of capture microplate. Incubate at
20-25°C for 15-30 minutes.

\j

Read capture microplate on DML 2000
instrument.

v
Validate assay and interpret specimen
result.
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Appendix E: Study consent form and ethical approval

A. Consent form:

.l ST. JAMES’S HOSPITAL
CJ James’s Street, Dublin 8

Telephone {(+353 1) 410 3000
vavwstjames.ie

St James's Hospital and Dublin Institute of Technology Cervical Smear
Research Study 2003-2004

Your cervical smear test is examined at St James’s hospital, cytology
laboratory. Not all the sample is used for routine sereening and the
remainder is discarded following completion of the test. We would
likke to use this residual material for research,

The purposc of this rescarch study is to establish new tests for detection
of infections in Cervical smear samples. This study aims to establish new
molecular methods for detection, genotyping and quantitation of Human
papillomavirus and Chlamydia trachomatis infections in the lemale
population.

This is a research study using only the leftover smear sample
material and will have no effect on your cervieal smear results,

Your cervical smear test is examined at St James’s hospital, cytology
laboratory. Not all the sample is used for routine screening and the remainder
is discarded following completion of the test.

As part of a research stndy, we secl your consent to use this residual
sample that is normally discarded.

The study will be anonymised, which means that the researchers will
net have any name or other identifiers on the sample.

[ allow my residual cervieal sample to be used for research.

Signed Date

Smoker D Non-smoier ’:]

Uinnecrsity Teaching Hospital of Trinity College Dublir




B. Letter of ethical approval:

TEIS NOTEPABER ATUST NOT BE USED FOR
| PRESCRIPTIONS GR INVOICING PURPOSES

J

Dr. Helen Lambkin, ' THE ADELAIDE & MEATH
School of Biological Sciences, HOSPITAL, DUBLIN
Dublin Institute of Technology, INCORPORATING

Kevin Street, THE NATIONAL CHILDREN'S HOSPITAL

Dublin 8.

TALLAGHT. BUBLIN 24, IRELAND
TELFPHONE #3511 4132000

Dr. Mairead Griffin,

Cytopathology Dept.,
St. Jamces's Hospital,
James's Street,

Dublin 8.

15" October 2003

Re.  Detection, quantification and typing of micro-organisms in liquid cervical
PreservCyt samples to the normal female population.

Please quote this reference in any follow-up to this letter: 2603 /33 /4

Bear Dr. Lambkin,

Thank you for your letter dated 3/09/2003 in which you respond to the conditions
attached to the initial Ethical Approval of the above study. This response has been
approved by the Chairman on behalf of the Joint Research cthics Committee. Ethical
Approval for this study is, therefore, complete.

Yours sincerely

)
A (\) -“77L( /"/

aniel R. Lynch,
Senior Executive Officer
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Appendix F: Sigma GenElute PCR Clean-up Kit protocol

Insert a GenElute Miniprep binding column into a provided collection tube, if
not already assembled. Add 0.5 mL of the column preparation solution to each
miniprep column and centrifuge at 12,000 x g for 30 s to 1 min. Discard the
flow-through liquid.

Add 5 volumes of binding solution to 1 volume of PCR reaction and mix. For
example, add 500 uL of binding solution to 100 pL of the PCR reaction.
Transfer the solution into the binding column. Centrifuge the column at
maximum speed 12.000-16,000 x g for T min. Discard the flow-through Hquid,
but retain the collection tube.

Replace the binding column into the collection tube. Apply 0.5 mL of diluted
Wash solution to the column and centrifuge at maximum speed for 1 min.
Discard the flow-through liquid. but retain the collection tube.

Replace the column into the collection tube. Centrifuge the column at maximum
speed for 2 min without any additional wash solution, to remove excess cthanol.
Discard any residual flow-through as well as the collection tube.

Transfer the column to a fresh 2 mL collection tube. Apply 50 ul. of Elution
Solution or water to the center of each column. Incubate at room temperature for
1 min.

To elute the DNA, centrifuge the column at maximum speed for 1 min. The
PCR amplification product is now present in the eluate and is ready for

immediate use or storage at —20C.



Appendix G: Summary of HPV positive samples

Sample HPV  C.trach HCII HPV Viral load Genotype Cytology  Age
No.  multiplex multiplex High-riski Low-risk copyv/ug DNA
3 + - ND ND 1.3E+05 ND normal 26
3 + - - - ND ND normal 39
6 + - - + 1.4E+03 66 borderline | 26
10 + - ND ND 4 SE+08 16 CINI 18
18 + - + ND 6.7E+05 ND normal 24
23 + - - + 2 4E+05 6 normal 25
20 + - ND ND 6 9E+05 33 normal 21
27 + - ND ND 8.6E+04 ND CIN | 25
36 + - ND ND 9 4E+06 ND normal 22
43 + - ND ND 8 7E+05 ND normal 23
48 + - - - 1.8E+H06 61 normal 33
56 + - + ND 1.5E+08 33 bordcrline | 39
57 + - - - 1.3E+05 ND normal 33
39 + - + ND 5 3E+06 ND CINI 33
62 + - ND ND 7.0E+05 59 borderline | 33
63 + - - - 7.2E+06 ND normal 23
68 + - + ND 3.2E+03 ND borderline | 36
71 + - ND ND 9 |E+04 ND CIN Il 39
73 + - ND ND 3 3E+05 ND borderling | 35
79 + - ND ND 1 4E-+03 54 normal 32
80 + - ND 8.4E+06 70 normal 48
35 + - ND 3. 7E+06 66 normal 27
86 + - ND ND [.1E+03 61 normal 27
83 + - ND ND 1.7E+10 38 CIN1 33
94 + - ND ND 4 8E+07 31 CINI 24
104 + - ND ND 4 4E+04 53 normal 21
105 + - ND ND 2.5E+07 33 CIN I 32
106 + - ND ND 1.8E+04 ND normal 23
109 + - ND ND 1.3E+07 6l normal 29
111 + - + ND 2.2E+03 33 CIN II 24
114 + - ND ND 8 8E+02 ND normal 53
113 + - - + 3. 1E+(03 70 normal 27
118 + - + ND 3 4E+05 33 normal 34
119 + - ND ND 7.5E+04 ND borderline | 27
123 + - + ND 2.5E+09 16 CIN T 21
124 + - ND ND 6.6E+06 66 CIN I 28
127 + - ND ND 8.5E+07 6 normal 19
131 + - ND ND 1.6E+03 ND normal 29
138 + + ND ND 6. TE+04 6 normal I8




Sample HPV  C. trach HCIH HPV Viral load Genotype Cytology  Age
No. multiplex multiplex High-risk| Low-risk copy/ug DNA
141 - - - 7.7E+03 ND normal 59
142 + - - + 6.7E+08 6 borderlme | 20
143 + - - - 1.3E+07 g1 normai 31
144 + - + - 8.6E+08 16 CINI 27
147 + - - 7.0E+07 33 normal 50
150 + + - + 9. 4E 106 ] norinal 20
151 + - ND ND 9 9E+03 70 normal 16
159 + - ND - 1.2E+(2 ND normal 41
166 + - + ND 2.0E+06 ND normal 27
176 + - + ND 35 8E+07 ND CIN Il 48
177 + - ND ND 2.5E-H03 ND borderline | 36
186 + - - - 4. 2E+04 62 normal 26
193 + - - - 4 5E+04 ND normal 46
196 + - ND ND 71.2E+07 70 borderline | 29
200 + - ND ND 92E+04 ND normal 40
201 + - - - 2 9E+03 ND normal 28
205 + - + ND 7.9E+07 ND CINI 27
208 + - - + 4.6E+05 ND normal 30
221 + - ND 1.8BE+08 60 normal 24
223 + - ND 2.2E+07 ND CINI 24
226 + - ND ND 1.7E+05 73 CIN I 24
228 + - + ND 1.2E+04 33 borderline | 23
229 + - ND ND 2 4E+03 ND borderling | 42
231 + + + ND 1.9E+035 ND normal 235
232 + - ND 7.3E+05 33 norimal 32
248 + - ND ND 6. 5E+05 18 CINI 25
251 + - + - 1.7E+05 53 normal 22
258 + - ND ND 2. 7E+06 52 CIN I 26
276 + - + ND 5 9E+08 33 CINI 21
290 + - + ND 3.4E+07 ND CIN 111 30
303 + - + ND 9.7E+05 16 normal 26
306 + - + ND 1.7E+Q7 66 CINI 24
311 + - + ND 6.6E+05 16 nermal 20
312 + - + ND 2. TE+06 ND normal 24
325 + - + ND 2 8E+06 ND CINI 27
326 + - - - 8.1E+06 16 normal 33
338 + - - - 1.3E+06 ND normal 31
339 + - ND ND 2.2E+05 ND borderlineg | 22
345 + - + ND 2 2E+06 ND CIN III 31
346 + - - - 1.8E+03 ND normal 27
347 + - + ND 4 6E+04 ND normal 47
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Sample HPV  C.trach HCII HPV Viral load Genotype Cytology — Age

No. multiplex multiplex High-risk| Low-risk copy/ug DNA

338 + - + ND 2 4E+04 58 normal 30
363 + - - - 8.7E+06 ND normal 31
395 + - + ND 5. 1E+05 81 borderling | 40
398 + - + ND 2.6E+07 66 borderline | 23
399 + - + ND 1.3E+04 68 normal 37
404 + - - + ND 61 normal 3
407 + - ND 4 9E+05 6l CIN 111 40
412 + - + ND 2.3E+06 31 normal 26
415 + - ND ND ND 6l normal 35
422 + + - - 2.3E+03 ND normal 32
424 + - + ND 8.3E+05 16 borderline | 26
427 + - ND ND 1 4E+06 58 CIN1I 21
429 + - - + 7.8E+08 6 CINI 19
432 + - ND ND 2.8E+03 31 borderline | 30
441 + - + ND 1.9E+Q7 16 CINI 39
444 + - - - 1.8E+08 33 normal 42
447 + - + ND 9 S5E+04 16 CINI 26
453 + - + ND 7.2E+07 53 CINI 2]
454 + - + ND 3.0E+06 ND normal 23
457 + - - - 1.3E+03 ND normal 29
458 + - ND - 0.3E+07 18 CIN1 38
459 + - - - 9 4E+04 18 normal 40
461 + - - - 3 8E+07 18 normal 32
462 + - - - 7.2E+05 18 normal 31
463 + - - + 3.5E+05 i8 CIN1 30
464 + - - - 2 3E+05 18 normal 47
466 + - - | 4E+04 18 normal 63
467 + + - - 1.3E+03 ND normal 72
468 + - + ND 4, 8E+03 ND normatl 26
473 + - + ND 4 2E+04 16 norimal 23
474 + + - - 9.8E+03 18 normal 21
481 + + - - 1.5E+05 18 normal 27
482 + + + ND 1 IE+05 18 normal 19
484 + - ND ND 8.2E+06 16 CINI 27
487 + - + ND 1.7E+07 66 CINI 38
489 + - + ND 3.7E+07 ND CIN | 29
506 + - ND ND 1. 9E+06 63 CIN I 27
307 + + ND ND 7.2E+06 ND borderline | 20
309 + - ND ND 2.1E+05 ND CINII 30
51t + - ND 2.1E+06 ND normal 47
513 + - + - 9.9E+05 68 CINI 31
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Sample HPV  C.trach HCII HPV Viral load Genotype Cytology  Age

No. multiplex muitiplex High-risk| Low-risk copy/ug DNA

515 + - ND ND 1.3E+06 ND borderline | 35
516 + - + - 6.7E+06 ND CIN II 24
522 + - + + 4 6E+05 66 CINII 21
524 + - + - 1.1E+06 70 normal 22
525 + - + - 1.3E+06 61 CINI 25
526 + - + - 1.2E+03 61 normal 40
530 + - + + 1.6E+07 ND CIN 1T 19
531 + - + - 1.9E+05 18 normal 34
537 + + + - 9 7E+05 83 normal 24
339 + - + ND 2.6E+05 31 normal 32
541 + - - + i.7E+05 6 normal 39
553 + - + - 1.8E+07 16 CINI 33
554 + - + - 1.1E+06 31 normal 26
568 + - + - 4 9E+05 16 normal 24
571 + - + - 8.6E+06 ND CINII 44
584 + - + ND 1.6E+(7 16 CIN1 31
585 + - + - 6.2E+05 62 normal 25
587 + - + - 4 4E+06 33 CIN'T 23
595 + - + ND 7.GE+07 33 CIN T 28
608 + - + ND 1. 7E+06 16 borderling | 22
613 + - + - 1.3E+05 ND normal 35
614 + - ND ND 53 3E+08 16 CIN 111 17
652 + - + 3.5E+08 16 CIN I 24
658 + - + - 3.2E+07 60 borderline ; 35
665 + - ND ND 4 0E+04 ND CINI 27
671 + - ND ND 2 8E+07 59 CINI 26
680 + - + - 3 4E+07 58 CIN I 48
082 + - + - 1.8E+05 18 normal 42
684 + - + ND 8.1E+06 18 borderline 19
686 + - + ND [.9E+07 16 normal 22
097 + - - + 5.4E+07 11 normal 30
699 + - ND ND 3.3E+07 18 CINII 25
706 + - + ND 2. 2E+07 ND borderlme | 20
715 + - ND 5.6E+07 16 normal 33
717 + - ND 8.6E+05 58 normal 21
735 + - ND ND 1. 4E+08 ND CIN III 21
736 + - + ND 8.9E+05 16 normal 26
740 + - + ND 7.1E+07 3] borderline | 29
763 + - ND ND 3.2E+06 16 CIN I 29
767 + - + ND 3 7E+07 ND CINI 50
774 + - ND ND 2 8E+06 ND borderling | 48




Sample HPV  C.trach HCII HPV Viral load Genotype Cytology — Age
No. multiplex mulitiplex High-risk| Low-risk copy/ug DNA
783 + - + ND 1. 1E+09 53 borderling | 33
784 + - - 6.2E+03 16 normal 33
788 + - - - 25E+(2 ND normal 21
792 + - + ND 4 3E+10 66 borderline | 44
793 + - + ND i.7E+08 16 CIN 11 23
797 + - + ND 8.2E+03 ND normal 27
301 + - - - 5 AE+05 ND normal 30
806 + - + ND 5.5E+07 16 CIN 111 25
218 + - + ND 1.3E+07 18 borderline | 26
820 + - + ND 3.8E+04 ND normal 32
823 + - - - 1.9E+H)6 54 normal 41
825 + - - - 4 8E+07 81 normal 39
828 + - - + | 2E-+08 O normal 19
836 + - - - 2.2E+08 84 borderline | 20
841 + - + ND 9.0E+06 33 CINII 40
842 + - ND ND 2.7E+05 ND borderline | 43
848 + - + ND 4. 1E+08 6 CINI 18
832 + - + ND 1. 7E+06 62 borderline | 25
835 + - + ND 2 3E+06 60 normal 25
870 + - + ND 3.2E+07 16 CINII 34
877 + - - - 3.9E+05 70 norinal 55
891 + - ND ND 2.2E+03 ND borderline | 28
909 + - ND ND 6.3E+06 ND normal 34
915 + - ND ND 2.5E+05 ND CINI 37
026 + - ND 1. 3E+07 66 borderline | 39
932 + - ND 8.1E+05 16 normal 29
935 + - ND ND 9 9E+06 66 CINII 23
942 + - + ND 3.6E+07 66 borderline | 20
943 + - - - 4 5E+06 83 normal 31
948 + - + ND 3.3E+06 38 normal 36
966 + - - - 1.1E+06 33 normal 32
971 + - - - 1.3E+05 53 normal 46
981 + - + ND 5.3E+06 58 normal 39
987 + - + ND 3. 7E+06 33 borderline | 22
992 + - 4 ND | I 4FE+08 a2 horderline 31

HCII — Digene hybrid capture HPV test

= not determined

CIN — cervical intraepithelial neoplasia
T — posilive tesl resull
- — negalive lest resull
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H. Keegan, C. Boland, A. Malkin, M. Griffin, F. Ryan and H. Lambkin

Comparison of DNA extraction from cervical cells collected in PreservCyt solution for the

amplification of Chiamydia trachomatis

Objective: The aim of rthis study was to compare and evaluate three methods of DNA extraction for the
amplification of Cllammydia trachomatis in uterine cervical samples collected in PreservCyt solution. ThinPrep is the
trade name {or the slide preparation.

Methods: Thirty-eigiu samples collected in LCx buffer medium, which were identified as C. trachomatis infected
by ligase chain reaction (LCR), were selected for this study. DPNA from the PreservCyt samples was extracted
by three methods: (i) QIAamp kit, (ii) boiling in Tris-EDTA buffer with Chelex purification, and (iii) Proteinase K
digestion with Chelex purification. Sample DNA was tested for the presence ol C. frachomatis by PCR using
cryptic plasimid research {CTP) primers and major outer membrane protein research momp gene (MOMP) primers.
Real-time (LightCycler) PCR for relative C. trachomatis quantification following DNA extraction was performed
using primers (Hsp 60} {or the 60 kDa heat-shack protein Jsp6Q gene.

Results: Amplification using CTP primers was the most successful with each of the extraction protocols. Boiling
in bulfer was the least successful extraction method. QIAamp was the best extraction method, yielding the
most positives with both the CTP and MOMP primers. Proteinase K-Chelex extraction gave similar sensitivity
to QlAamp extraction with CTP primers but lower for MOMP primers.

Conclusions: The DNA extraction method must be carefully selected to ensure that larger PCR amplicons can
be successfully produced by PCR and to ensure high sensitivity of detection of C. trachomatis. In this study it was
found that the QlAamp extraction method folloswwed by PCR with the CTP primers was the most successiul

for amplification ol C. trachomatis DNA.

Keywords: DNA extraction, cervical cells, PreservCyt, Chlamydia trachomatis, PCR, LightCycler

of choice for cytological evaluation due to the

Introduction . . ) .
improvement in rates of detection of preneoplastic

Gynaecological cytology is rapidly changing due to the
development of new technologies for smear prepar-
ation, awtomated evaluarion and molecular analysis of
cervical smear samples.'?

Liquid-based cervical smear preparation is over-
1aking conventional smear preparation as the method
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E-mail: helen.lambkin@dit.ie

lesions, ease of slide interpretation and decrease in
number of unsatisfactory (repeat) smears.™* These
liquid-based cervical samples are rich in cellular
material, with thousands of residual cells remaining
in the solution after the preparation of a monolayer
smear. This cellular material is ideal for molecular
analysis of both host cell genome and for detection
and quantification ol micro-organisims,*™ thus offer-
ing the possibility of additional molecular tests for
patients who have abnormal epithelial cells or fea-
tures of inflaimmation on routine cytology.
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Detection of human papillomavirus in cervical
samples has been exhaustively studied in both con-
ventional and liquid-based cytology samples,®? how-
ever, detection and quantitation of Chlamydia
trachomatis has been less thoroughly explored.'®!!
Chlamydia frachomatis is an obligate intracellular
bacterium which may be present in between 2%
and 17% of cervical smear samples from healthy
asymptomalic females depending on the population
studied.'? Infection with C. trachomatis may result in
pelvic inflammatory disease, infertility and is a major
cause of ectopic pregnancy. Numerous studies have
suggested that screening of young women for C
trachomatis would be cost effective due to the ultimate
burden on the health service ol the complications of
this infection.'*™'*

The main detection
include culture, enzyme immunoassay and nucleic
acid-based technigues (NAAT).'® Recent studies indi-
cate that the NAAT methods, which are mostly based
on PCR amplification of the C. trachomatis cryptic
plasmid sequences, offer the highest sensitivity for
detection of the organisn.'”'® A hybrid capture (HC)
system has also been developed for Chlamydia detec-
tion, similar to the HCIH sysiein for HPV detection
{Digene Corporation).'’

Methods for DNA extraction from cervical cells are
varied, mostly relying on some form of Proteinase K
extraction, with or without a further purification
step.?®2! Other protocols have been applied to cervical
cell samples, including simple boiling in bufier,
microwaving and automated DNA extraction tech-
niques.?*** In this study three methods of DNA

methods for € trachomatis

extraction from uterine cervical cell samples collected
into PreservCyt solution were evaluated, by the
sensitivity of detection and relative quantitation of ¢
trachomatis by molecular (PCR) amplification methods
compared to a gold standard of routine cervical
samples tested by LCR.

Methods

Study papulation and clinical specimens

Cervical samples were taken from women attending a
genitourinary medicine clinic ar St James’ Hospital,
Dublin, Ireland, and placed in LCx transport medium
(LCx: Abboul Laboratories, Chicago, IL, USA). These
were tested for C. frachomatis using the Ligase Chain
Reaction assay (LCx; Abbou Laboratories). A second
cervical sample was taken on the same visit and placed
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in a vial of PreservCyt medium and transported to the
cytology laboratory of the hospital where a cervical
smear was made. Specimens were then kept at room
temperature and the DNA was extracted within
6 weeks, The sample population in this study consis-
ted of 38 women who tested positive for C, frachomatis
by the LCx.

DNA extraction

Fifteen millilitres of PreservCyt specimen was vortexed
briefly and divided into three 5-ml aliguots. These were
then centrifuged at 13000 g and the pellet was washed
twvice swith TE buffer (10 mM Tris, 1 mM EDTA, pH 8.0}
and resuspended in a final volme of 200 pt TE buffer.
In extraction method A {TE-Chelex), the cell suspen-
sion wvas boiled for 10 minutes with 0.1% Chelex
solution {Sigma-Aldrich, S1. Louis, MO, USA). In
method B {Proteinase K-Chelex), the cells were resus-
pended in 200 pl of cell lysis buffer (10 mM Tris-HCI,
400 mM NaCl, 2 mM Na,EDTA, pH 8.2), with 20 pl of
Proteinase K (20 mg/ml) and 0.5% sodim dodecyl
sulphate and incubated at 65 °C for 2.5 hours. This was
then boiled for 20 minutes with 0.1% Chelex-100
solution. Tn method C (QTAamp), the QlAamp DNA
Mini Kit (Qiagen Lid, Crawley, UK) was used according
to the manufaciurer’s instructions. DNA was extracted
froma single sample using the three extraction methods
within the same 48-hour period, Following DNA
=20 °C,

extraction samples iwvere stored at wieil

required for PCR.

PCR amplification of C. traclhomatis plasmid and omp gene

The following primer sets were used for detection of
C. trachomatis: a plasmid primer set (CTPY* (201 bp),
and a primer ser (MOMP)®® for the major ouler
membrane protein gene (540 bp}, (Table 1, Figure 1).
PCR was performed in 20 ul reaction velume, con-
taiting 2 ul PCR bulfer (Invitrogen Lid, Renfrew, UK},
1.5 mM MgCl; 200 uM of each dNTP, 25 pmol of each
primer set, 1 U of Tag DNA polymerase (Invitrogen
Lid) and 5 pl of DNA sample. The PCR reaction
mixture was performed in a Hybaid Omni-E thermal
cycler {Hybaid Lid, Ashford, UK), with an iniiial
denaturation of 95 °C for 5 minutes (ollowed by 40
cydles of 95 °C for 1 minute, 55 °C for 1 minute and
72 °C for 2 minutes. Alter 40 cycles, a further elon-
gation step was carried out at 72 °C for 5 minutes. The
products were run on a 1% agarose gel containing
0.5 pgfut ethidium bromide.
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- ] Table 1. DNA oligonudleatides used for
Gene Primer Primer Fragment N N
polymerase chain reaction

largel name sequence amplified {bp)
Plasmid CTP 1 5"-TAGTAACTGCCACTTCATCA-3*? 201

CTP 2 5 -TTCCCCTTGTAATTCGTTGC 3"
nomp MOMP A 5-TATACAAAAATGGCTCTCTGCTT-3'2° 540

MOMPB 5 -CCCATTTGGAATTCTTTATFCACATC-3’
Rsp6o Hsp 60 F  5-GATGGTGFTACCGTTGCGA-3"20 650

Hsp 60 R 5’- CCTCCACGAATTCTGTTCAC-3"

Real-time PCR detection and quantitation of
C. trachomatis DNA

Real-time PCR for detection and quantitation of
C. trachematis was performed on all DNA samples using
a primer set (Hsp 60)2° specific {or the heat-shock
protein 60 gene (Table 1). An aliquot of 1 pl of each
sample was added to 9 pl ol a reaction mixture
containing 3 mM MgCl,, 0.5 M primers and 1 pl oi
LC DNA FastSTART Master SYBR Green | enzyme mix
{Roche Biochemicals, Mannhein, Germany). Samples
were amplified on a LightCycler {Roche) under the
following cycle conditions: an initial 10 minutes at
95 °C dor activation of the FasiSTART Tag DNA
polymerase, followed by 40 cycles of 5 seconds of
denaturation at 95 °C, 10 seconds of annealing at
68 °C, decreasing to 65 °C at a rate of 1 °Creycle and
30 seconds of extension at 72 °C. Data were obtained
alter the extension period in the single acquisition
mode. The Hsp 60 PCR product was cloned into a pBSII
vector and serially diluted cloned copies were used to
create a standard curve (10° o 107 copies) for quan-
titation of cilamydial copy numbers. These standards
were run with each LightCycler run and a calculation
of C. frachematis copy numbers was 1aken by the
machine at the crossing point of each sample during
the exponential phase of amplification. A melt curve
step was included to confinm the amplification. Sam-
ples which gave copy numbers outside the range of the
standards or whose melt-temperature (T,,) was outside
those of the standards had their real-time PCR product
analysed by agarose gel electrophoresis, A sample was
positive if amplification of the 650 bp product occurred
during the amplification programme of 40 cycles.

Results

DNA isolated from the 38 LCx-positive samples by
the three extraction protocols was analysed for
C. trachomatis positivity by PCR and real-time PCR
and quantified using real-time PCR. A positive result

for either the CTP or the MOMP primer set was
determinted by the presence of 201 bp product for the
CTP primer set and a 540-bp product for the MOMP
primer set on agarose gel electrophoresis. The Hsp
60 real-lime PCR assay was positive if quantified
C. trachomtatis copy numbers were inside the range of
the standards or if running of the product on an
agarose gel gave the required 650 bp product size. 5
TE-Chelex, 5 Proteinase K-Chelex, and 2 QlAamp
samples had copy numbers below the range of the
standards {<100) but were positive on gel electro-
phoresis of the PCR product.

Detection of C. trachomatis by plasmid, major outer
membrane protein and heat-shock protein 60 real-time PCR

Ninety-five percent (36/38) of samples extracted using
either the TE-Chelex method or the Proteinase
K-Chelex method were positive for € trachomatis by
either of the three PCRs, The QlIAamp samples gave a
slightly higher overall positivity rate of 97% (37/38)
with a sensitivity of 95% for detection using plasmid
PCR, 90% by MOMP PCR and 95% by Hsp 60 real-
time PCR (Table 2). Of ihe QlAamp samples 90% (34/
38) amplified for each of the three PCRs as opposed to
71% (27/38} of the Proleinase K-Chelex samples and
only 50% {19/38) of the TE-Chelex samples (Table 2},
The plasmid primers were the most successful for the
amplification of €. trachematis DNA extracted by each
of the three methods, followed by the Hsp 60 primer
set and then the MOMP primer set (Table 2).

Real-time LightCycler PCR analyses of C. trachomatis copy
numbers

Real-time quantitation of . trachomatis copy numbers
in samples was carried out to determine if reduced
sensitivity of detection by PCR was associated with
low copy numbers of the organism and to determine
the relative yield of C tracdomatis copy numbers for
each extraction method.
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Figure 1. (a) Examples of PCR amplificaiion of a region of
Clrlamydia trachomatis plasmid {201 bp) using the CTP primer
sel. (b) Examples of PCR amplification of C. trachomatis major
outcer membrane protein gene (540 bp) using the MOMP
primer set, (¢) Examples of PCR amplification of the ¢
trachomaris heat-shock pratein 60 gene {650 bp) using the
Hsp &0 primer set. M = 100 bp DNA marker; -: negative
control; 1: positive control; 2-4: different samples.

The QlAamp and the Proteinase K-Chelex samples
most cominonly gave copy numbers of 10%ul of
extracted DNA as opposed to the TE-Chelex samples
which gave a lower yield of 102/l of extracted DNA
(Table 2). The distribution of copy numbers was
evenly spread for the Proteinase K-Chelex samples,
when compared with the TE-Chelex and QlAamp
samples, which had copy numbers concentrated at the
lowwer and upper end of the range respectively
{Table 2).

Negative results by the plasmid and the MOMP
PCRs were frequently associated svith low copy
numbers. Of the four TE-Chelex extracted samples
negative by plasmid PCR, three were below the

Cyropathology 2005, 16, 82-87 © 20035 Blackwell Publishing Lid
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Table 2. Comparison of positive PCR results for each extra-
ction methed using the CTP, MOMP and Hsp 60 primers,
with quantification of Chlamydia trachematis copy numbers
by Hsp 60 real-time PCR

No. of positive tests*

TE-Chelex (%}" PK-Chelex (%)} QiAmp (%)F

Primer set

CTP 34 {90) 35 (92) 36 (95)
MOMP 23 (61) 28 {(74) 34 (90)
Hsp 60 28 (74) 32 (84} 36 (95)
Chlamydial
copy/ul No ol positive tests in each copy number level
<100 5 5 2

10° 14 6 8

1o? 6 6 11

104 2 8 13

10° 1 6 2

10* 0 1 0

*All samples in the study were C. frachomatis positive by the
LCx assay.

*Boiling in Tris-EDTA buffer followed by Chelex purification.
*Proteinase K digestion followed by Chelex purification.
SQiaamp DNA extraction kit.

detection level of 100 copies of C. trachomatisfyl of
extracted DNA and of the 15 MOMP-negative samples
three sanmples had <1000 copies and 12 had <100
copies of C. trachomatis by quantitative PCR. Of the
four QlAamp samples shich did not amplify ior all
three genes, one sample was positive by Hsp 60 real-
time PCR only, with a copy number of 10°. The other
two amplified for the plasmid but not the momp gene;
the real-time PCR result was negative for one and
copy numbers <100/ul DNA for the other).

Discussion

The advent of liquid-based cervical cytology may
enable gynaecologists to screen for both cervical
preneoplastic lesions and sexually transmitted infec-
tious agents from the same sample. This is based on
the ability of liquid-fixed cells to yield nucleic acids
suitable for molecular-based assays.””*® There are a
growing nuwmber of publications using PreservCyt
specimens for molecular detection of arganisms inclu-
ding HPY, herpes simplex viruses, Trichomonas vaginalis
and €. trachomatis.**?° As DNA exiracied from Pre-
servCyl specimens may be used to screen for multiple
organisms there is a need for the development of
simple rapid inexpensive DNA extraction methods,
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shich can readily be applied in the diagnostic setting.
The main aim of this study therefore was to compare
the efficiency of two inexpensive in-house DNA
extraction procedures (Tris-EDTA-Chelex and Prote-
inase K-Chelex) and one kit-based method (QlAamp)
for the detection of C. trachomatis by PCR.

The results of this study indicate that the commer-
cial QIAamp extraction kit was the most successful
extraction method for amplification of the three
different target genes, but that the Proteinase
K-Chelex method had a similar success rate for
C. trachomatis amplification when the plasmid primers
were used. However, amplilication of larger PCR
products was less successful fromm Proteinase K-Chelex
than with the commercial extraction kit which would
have implications for application of other molecular
methods, particularly restriction enzyme digestion for
restriction fragment length polymorphism analysis.

In this study there was 90%, 92% and 95%
sensitivity of C. trachomatis detection by plasmid PCR
amplification by TE-Chelex, Pratetnase K-Chelex and
QlAamp respectively. Koumans ef al. also analysed
PreservCyt samples for C. trachomatis detection using a
commercial extraction and detection system and
reported 97% sensitivity lor . trachomaiis detection. "
On comparison of commercial DNA extraction kits
QIAamp has been reported as the most successful.*! In
this study amplification for the plasmid gene was the
maost successful method for detection of C. rachomatis
and showed the greatest concordance for the three
extraction methods, Other studies have shown that
plasmid primers are more sensitive than MOMP
primers for the detection of C. frachomatis due to the
presence of multiple plasmids per organisni.*2*?

Some studies have reported lack of reproducibility
of C. trachomatis detection, even with commercial
systems, and recommend duplicate sampies or the
application of two NAAT detection methods.> In this
study all samples were amplilied for three different
genes Lo increase the specificity of detection. This
study recommends the combined use of the plasmid
and heat-shock protein 60 gene primers for PCR
detection of C. frachomatis.

Real-time PCR is a [ast and effective way for the
detection and quantitation®® of bacterial load in
clinical samples and for validation of DNA extraction
methods. Real-time PCR quantitation was used in this
study to show that a drop off in sensitivity of
detection, pamicularly for the larger PCR products,
wvas associated with low copy numbers of C. trache-
matls.

This study shows that a single PreservCyt cervical
specimen can be used as a source of high quality DNA
for testing for sexually transmitted infections. Opii-
mization of the method of DNA extraction from
PreservCyl is essential to avoid [alse negatives and
ensure adequate sensitivity of detection. Careful
sclection of genes to be amplified and the PCR product
size for the detection of C. trachomatis is recommended.
Real-time PCR quantitation is a valuable method for
validation of the sensitivity of PCR detection methods.
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assisted laser desorption/ionization
(MALDI)-TOF MS, with its higher
resolution, is the capability of SELDI
to enrich low-abundance proteins
from complex matrices such as
plasma, through, for example, the
coupling of specific antibodies to the
chip surfaces (4). Such an approach
is an important methodologic aspect
in “second phase” proteomics, which
are characterized by repetitive inves-
tigation of the same protein to vali-
date the protein phenotype in large
population-based studies. This pro-
vides a basis for diagnostic progress
in personalized medicine (5). For
TTR, such an approach is relevant
not only in the diagnhosis of TTR-
related amyloidosis but also in other
diseases.

The true problem with on-chip im-
munopurification is not the resolu-
tion of the MS, which can be solved
by use of specific available interfaces,
but the efficient coupling of the anti-
body to the chip surface. When an
on-chip immunoassay format is be-
ing used, it is important that the
protein chip retains the antibody in
an active state at high density. Re-
sults are greatly affected by function-
ality characteristics, such as the sta-
bility, affinity, and specificity of the
antibody. On the basis of studies
relating to microarrays, only 5%—20%
of commercially available antibodies
are suitable for one or the other mi-
croarray format (6).
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Validation of a Multiplex PCR Assay
for the Simuitaneous Detectlon of
Human Paplllomavirus and Chiamydla
frachomatis in Cervical PreservCyt
Samples

To the Editor:

Chlamydia trachommatis is the most
common sexually transmitted bacte-
rium worldwide (1) and a leading
cause of infertility in women (2).
Human papillomaviruses (HPVs} are
the most important single agent
causing carcinoma of the uterine cer-
vix {3). Combined molecular screen-
ing for C. trachomatis and HPV could
be justified given their propensity to
cause asymptomatic infections, par-
ticularly in high-risk groups. Fea-
tures of HPV infection of cells of the
uterine cervix are traditionally re-
ported by the Pap smear method (4).
The introduction of liquid-based cy-
tolo%{f, such as the Th'mPrep® Pap
Test'™ has had the effect of improv-
ing the sensitivity of conventional
cytologic screening with the poten-
tial for HPV testing of residual cellu-

1301

lar material in borderline or difficult
cases (5-7). The US Food and Drug
Administration (FDDA) has recently
cleared a hybrid capture-based sys-
tem (HCII; Digene) for screening
women over 30 years of age as an
adjunct to Pap testing (5). Research-
ers have developed consensus prim-
ers for the detection of HPV DNA by
PCR {9, 10). We developed and eval-
uated a multiplex PCR for the simul-
taneous detection of HPV and C
trachomatis from PreservCyt™ (Thin-
Prep) solution.

The multiplex PCR was performed
on 100 cervical PreservCyt fluid
specimens collected from women at-
tending their general practitioners
for routine cervical screening. We
used the MY09/11 primers (9) for
HPV and plasmid primers for C. fra-
chomatis (11), which generated frag-
ments of 450 and 201 bp, respec-
tively. Primers for the human
B-glabin gene were included in the
multiplex as an internal DNA ampli-
fication contro!, generating a 110-bp
product (12) (see Fig. 1 in the Data
Supplement that accompanies the
online version of this Letter at http://
www.clinchem.org/content/vol51/
issue7 /). The PCR mixture contained
5 pmol of each of the forward and
reverse primers of the MY09/11 and
CTP1/2 primer sets and 10 pmol of
each of the forward and reverse
primers of the PCO3/4 primer set,
200 uM deoxynucieoside triphos-
phates, 10X PCR buffer [containing
10 mM Tris-HCL (pH 8.3), 50 mM
KCl], 2 mi MgCl,, and 1 U of Plat-
inum Tag DNA polymerase (Invitro-
gen Ltd.) in a final volume of 20 pL.
The PCR was initiated by a 10-min
denaturation and enzyme activation
step at 95 °C and was completed by a
10-min extension step at 72 °C. The

Table 1. Comparison of muitiplex and single PCR for the detection of HPV and C.
trachomatis in PreservCyt cervical samples.

Multiplex posltive, n

Single PCR positive, n

Sample cohort MY09/11°  CTP1/2°
GP¢ clinic {n = 100} 21 2
GUM clinic (n = 34) 10 34

2 Primers for the detection of HPY.
o pimers for the detection of C. trachomatis.

MY09/11  GPS+/6+* CTP1/2  Hsp6o®
24 ia 2 2
10 10 34 34

< Women wio attended genera! practitionar (GP) clinics for routine cervical screening.
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temperature cycles were as follows:
40 cycles of 30 s at 95°C, 1 min at
57 °C, and 1 min at 72 °C.

The detection limit was estimated
on serial dilutions, from 10° to 10'
copies/ pL, of cloned HPV MY09/11
and the C. trachomatis CTP PCR
product in the pCR® 2.1-TOPO® (In-
vitrogen Ltd). To evaluate the sensi-
tivity and specificity of the multiplex
PCR for the detection of each organ-
ism, we performed single PCRs on
all samples: one PCR that detects
HPV by use of the GP5+/6+ prim-
ers (10), generating a 150-bp prod-
uct: and one that detects C. trachoma-
tis by use of primers specific to the
hsp60 gene of C. trachomalis (sense,
5-GAT GGT GTIT ACC GTT GCG
A-3': antisense, 5'-TAA TAA TCG
TCT TTA ACA ACG T-3"), generat-
ing a truncated version (309 bp) of a
previously described product (13).
PCRs were also performed with the
MY09/11 and CTP1/2 primer sets
singly.

In the screened population, 21%
{21 of 100) of samples were positive
for HPV by the multiplex PCR (Table
1). The MY09/11 primers identified 3
other samples as HPV positive that
were not detected by the multiplex
assay (Table 1). Either the MY09/11
or the GP5+/6+ primers confirmed
all 21 of the samples positive by the
multiplex assay. Two samples were
positive for C. trachomatis in the mul-
tiplex assay (Table 1). These were
confirmed positive by the CTP1/2
and Hsp60 primers in single PCRs,
and no additional positive samples
were detected. A positive sample
was defined as positive by either the
multiplex or any of the single PCRs
for that organism. The sensitivity
and specificity of the multiplex with
respect to single PCR for the detec-
tion of HPV in the opportunistically
screened samples were 89% (95%
confidence interval, 70%-97%) and
100% (94%-100%; Table 1). The mul-
tiplex assay was 100% specific and
sensitive for the detection of C. fra-
chomatis with respect to single PCRin
the screened population (Table 1).

To estimate the diagnostic sensitiv-
ity of the multiplex assay for the
detection of C. trachomatis, we per-
formed multiplex PCR on 34 Preserv-
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Cyt fluid specimens from women
attending a genitourinary (GUM)
outpatient clinic who had tested pos-
itive for C. Irachomatis by the LCx
(Abbott Laboratories). The sensitiv-
ity of the multiplex assay for the
detection of C. trachomatis in the
GUM clinic population was 100%
with respect to the commercial LCx
assay (Table 1). Ten of the 34 samples
were positive for HPV by the multi-
plex assay. These results were con-
firmed by single PCRs (Table 1). The
multiplex assay could detect as few
as 100 copies of the C. frachomatis
plasmid and 100 copies of the HPV
genome per microliter of extracted
DNA.

This is the first study looking at the
detection of both HPV and C. tracho-
matis from a single ThinPrep sample
by use of multiplex PCR. This simple
muliiplex is rapid and could be used
to screen cervical ThinPrep samples
for both HPV and C. frachomatis, par-
ticularly in a high-risk population.
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Detection of Heavy Chaln Disease by
Capillary Zone Electrophoresis

To the Editor:

Luraschi et al. (1) recently published
the first report describing the use of
capillary zone electrophoresis (CZE)
coupled with immunosubtraction 10
detect and characterize low concen-
trations of free vy heavy chains in
serum. By contrast, we describe a
case in which CZE failed to detect
and characterize p heavy chain dis-
ease,

A 90-year-old woman who com-
plained of weight loss presented
with progressive enlargement of the
left parotid gland, splenomegaly,
and palpable inguinal lymph node



