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Introduction

1. This protocol outlines the use of the Applied Biosystems™ RapidHIT™ ID System in
conjunction with the Applied Biosystems™ INTEL GlobalFiler™ Express STR chemistry
(GFE) sample cartridges for Rapid DNA analysis.

2. The methods listed in this protocol have been validated to be usedawith specific
crime scene samples assumed to be from a single donor.

3. Each INTEL GlobalFiler™ Express sample cartridge contains.an internal size

standard.

An allelic ladder is included with each instrument runt

A Negative and Positive control is run with each new, Primary Cartfidge.

New lots of reagents with be Quality Control tested.

The RapidHit ID instruments must be kept in‘asecure location with limited access.

All operators will have their own log-in profile.

XN bk

Only individuals who are trained will be:able touse the Rapid Hit ID instruments.

RapidHIT™ ID System Specifications for INTEL GlobalFiler™ Express

1. INTEL GlobalFiler™Expressisample/cartridges are single sample cartridges used for
sample introduction, extraction, and polymerase chain reaction (PCR). The
GlobalFiler™ Expressichemistry amplifies 24 short tandem repeat (STR) loci using a
six-dye system. The genetic loci amplified are: D351358, vWA, D16S539, CSF1PO,
TPOX, D851179, D21511, D18S51, DYS391, D2S441, D19S433, THO1, FGA,
D22S1045; 55818, D13S317, D75820, SE33, D10S1248, D15S1656, D12S391,
D2S1338, and the sex-determining markers, Y indel and Amelogenin.

2. Table 1 shows the components used to perform the validation studies of this
system.

3. Tables 2 and 3 list the RapidHIT™ ID System and the INTEL GlobalFiler™ Express
sample cartridge run specifications.

4. The RapidHIT™ ID System consists of the Applied Biosystems™ RapidHIT™ ID
Instrument using Applied Biosystems™ RapidHIT™ ID System Software. The
adjunct RapidLINK™ Software is used for data management and allows for DNA
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profile analysis with its embedded GeneMarker™ HID v.2.95.

Table 1.

Systems and Software

Applied Biosystems™ RapidHIT™ ID System (RHID):
System SN RHID-0438 — Validation
SN RHID-0435 — Performance Check

Software Applied Biosystems™ RapidHIT™ ID Syste@ftye vlv

Cartridges

Sample Cartridge RapidINTEL™ sample cartridge‘ \ v
Positive Control Applied Biosystems™ RapidINTEL™ Positive Control Cartridge

Negative Control Applied Biosystems™ Rap&l&gative Control Cartridge

Applied Biosystems™ RapidHIT™ D Primary Cartridge GlobalFiler™

Primary Cartridge S

Data Analysis

Analysis Software GeneMarker™HID Software v2.9.5

Table 2. Applied Bigsystéems™ RapidHIT™ ID System specifications for GFE INTEL
Cartridge

SYVL GFE INTEL Cartridge
specifi n
Lysis buffer'volume | 300 ul
95°C for 60 seconds,
h | oveli 94°C for 3 seconds,
Thermal cycling 61°C for 30 seconds,
61.5°C for 30 seconds,
60°C for 480 seconds
Number of cycles 32
Injection 8 seconds, 5kV
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Minimum
Analytical Heterozygous | Stochastic .
Dye Channel Threshold | Peak Intensity | Threshold Pesr:::tr::;ge Pea:al:;ec: ght
(RFU) Threshold (RFU)
(RFU)
D351358 50 640 1600 g 27 40
VWA 50 640 1600 47 25 40
: 6_BF'ZT\A) D165539 50 640 1600 W 25 40
CSF1PO 50 640 a600 N, 22 40
TPOX 50 640 ~dLe00f V16 40
Yindel 50 640 |\ 850 4 21 99
AMEL 50 640 '\ 16000 21 40
Green (Vi) PES1179 50 640 Wy, (11600 20 40
D21511 50 640, W1600 25 40
D18S51 50 640 W, 1600 28 40
DYS391 50 @ 640, 7 50 18 99
D25441 50 W 640 7 1600 16 40
vellow (NeD)  P195433 50 640 1600 29 40
THO1 50 0 640 1600 18 40
FGA  gm 500 4 640 1600 27 40
D2251045° 1150 640 1600 34 40
D558180, 4 "50m, 640 1600 26 40
($§g) D135317 50 640 1600 18 40
‘b7s820, ¥ 50 640 1600 18 40
SE3z” ¥ 50 640 1600 30 40
D1051248 50 640 1600 29 40
N D151656 50 640 1600 26 40
D125391 50 640 1600 30 40
D251338 50 640 1600 31 40
Orange (LIZ) . 30 30 30 30 30

Table 3. RapidHIT™ ID System v1.1.3 thresholds for INTEL GlobalFiler™ Express Sample Cartridges
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RapidHIT™ ID Positive Control Cartridge

1. The RapidHIT™ ID positive control cartridge contains DNA control 007.
2. Table 4 shows the DNA profile for DNA control 007.
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Table 4. DNA control 007 profile typed with GlobalFiler™ Express

D3S1358
VWA
D16S539
CSF1PO
TPOX
Yindel
AMEL
D8S1179
D21S11
D18S51
DYS391
D2s441
D195433
THO1
FGA
D2251045
D55818
D13S317
D7S820
SE33
D10S1248
D1S1656
D12S391
D2S1338

15 16
14 16
9 10
11 12

: VA

, »rV
12 13

5 \

12 15
11g W W .
14 15
NN 15
y 7 9.3
(> .
- \ 11 16
) |
& \ / 12
\ N 17 25.2
Y 12 15
) 13 16
18 19
20 23

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services
Documents outside of the QMS are considered uncontrolled.




RDNA SOP-02 CT DSS Laboratory SOP for RAPID DNA Document ID: 21047
Revision: 4
Effective Date: 02/02/2024
Approved by Director: Dr. Guy Vallaro Status: Published
Page 6 of 37

Viewing samples

Main Navigation Screen

, OIHQMmy%g instruments
- &)Nﬁ\)ﬂlerowiewing results

&Match, Familial, Kinship, and SED Applications

v
°Instrument and user management tools

S .l °Run and consumable panes
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I.

2.

The run data may be viewed directly from the RapidLINK™ software via two
methods. From the main screen, select the DNA profile library icon (Figure 1).
A list of all of the runs performed by the instrument(s) will be displayed.
Double click the Sample ID to open GeneMarker™ HID. After selection, the
runs are processed automatically by the GeneMarker™ HID Seftware,to be
viewed and analyzed.

4/10/2018 s 10/10/2018  [is) Al | [agils
A

i
& o |

REVIEW DATETIME SAMPLE ID CARTRIDGE AND CHEMISTRY

10/1/2018 64800 PM
10/1/2018 40300 PM UNK3
10/1/2018 11:19:00 A"

UNEKs ACE GFE

T

ACE GFE

UNK14 ACE GFE

10/1/2018 93200 Al ACE GFE

Known

Figure 1. Selecting the DNA profile library from the RapidLINK™
software to views@ sample in GeneMarker™ HID

To display the list of runs from a specific instrument, select the managing
instrument icon, click a site pin (see arrow), and then select the instrument
name(Figure 2). Once opened, a list of all of the runs performed by the
instrument will be displayed (Figure 3).
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Figure 3. Selecting a sample from the RapidLINK™ software to view a sample in
GeneMarker™ HID
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3. Click the Sample ID to open GeneMarker™ HID. After selection, the runs are
processed automatically by the GeneMarker™ HID Software to be viewed
and analyzed.

4. Once opened in GeneMarker™ HID, the sample’s electropherogram will be
displayed. The sample name is displayed on the left hand side (Figure 4).

AL GeneMarker HID - GM_analys: w

s,FiWa 'ﬂ &ﬁ.lsa A E R B el <
[ GM Pealvassof | =

-mmmf

e frolpory T—oiwstam [0 oisws | owe o] o) -
< DTt 1) @ 0w B 5 % W 3% F5 o A % W 30 W %@ M i im
I race_POSCTRL

i
i

'I‘ll;%
dl

b Lwnw_ﬁ,,

B84 .x828 ¥ 58 st EEEE B8 BREEEE

Figure 4. Sample name and electropherogram in the GeneMarker"" HID
software. Note: In‘this figureythe profiles for the allelic ladder and sample are

both opened.

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services
Documents outside of the QMS are considered uncontrolled.




RDNA SOP-02 CT DSS Laboratory SOP for RAPID DNA Document ID: 21047

Revision: 4
Effective Date: 02/02/2024

Approved by Director: Dr. Guy Vallaro Status: Published

Page 10 of 37

Separate Show  Call
dyes chart/ allele

table

File View Project Applications Tools Help N

@y IEME& H-QQKE| RN =

W
Analyze Print  Cycle Scale View size
data report through axes calibration 2

dyes
Open Hide/ Zoom
data Show infout
Pane
View
options
o Review electropherograms separ ye colors and loci

o Review the size standard (c spiime interpolation)

@® saving DNApr eimport into RapidLINK

RS

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services
Documents outside of the QMS are considered uncontrolled.



RDNA SOP-02 CT DSS Laboratory SOP for RAPID DNA Document ID: 21047
Revision: 4
Effective Date: 02/02/2024
Approved by Director: Dr. Guy Vallaro Status: Published

Page 11 of 37

5. Toview and review the profile in detail, select the Browse by All Color icon from
the tool bar (Figure 5).

= | 0E M & E'e\@ ~ || [ B % v |l v | warkelNone—- h

Figure 5. Browse by all color icon from GeneMarker™ HID toolbar:

6. Use the drop-down arrow on the upper right to toggle backand forth from
sample to sample (Figure 6). Within the electropherogram, leftclick and drag the
box from upper left to lower right to zoom in anddeft clickand drag the box from

lower right to upper left to zoom out. To scroll,"hold right click@nd move right or
left.
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Figure 6. Toggle from sample to ladder in GeneMarker™ HID

7. To view the internal sizeistandard (ILS) for a sample or ladder in the run file,
choose the'Size Calibration icon on the top toolbar (See Figure 7). Use the list
on the left handfside toview the ILS for the desired sample. The name of the
sample in view Will appear above the orange ILS.
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Figure 7. Size Calibration icon in GeneMarker™ HID to view ILS

Ensure that all requiréd internal lane,size standard peaks are called in all samples. Select the
‘Size Calibration’ icon in the toolbar menu. Select each sample in the list on the left to view
the ILS trace for.that sample. Verify that these GS600 standard peaks are present (60, 80, 100,
114, 120, 140, 160, 180, 200, 214, 220, 240, 250, 260, 280, 300, 314, 320, 340, 360, 380, 400,
414, 420,440, 460, 480, and 500) and the sizing quality score is > 88 (the software flags the
sizing quality‘of the ILS when it is <88).

Editing profiles in GeneMarker™ HID

1.

2.

Choose the marker to edit by using the drop-down tool bar on the upper right
(See Figure 8). Click and drag the mouse to zoom in and out of the
electropherogram.

To delete artifacts (e.g. stutter, pull up, etc.), right click on the peak and
choose “Delete”. The peak will appear with an “X” above it (See Figure 8). The
deleted peak will be observed in the allele comments in the chart/table as
shown in Figure 8.
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Figure 8. Removing artifacts in GeneMarker™ Hl
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GeneMarker™ HID Quality Flags

1. To review quality flags from GeneMarker™ HID in the DNA profile, select the
show chart/table icon from the tool bar (Figure 9). The table displays the allele
call, size, RFU height of the peaks, and the quality reasons for flagged alleles
(Figure 9). Alleles flagged will appear as yellow in the electropherogram
(Figure 10).

Show chart/
table
|
File View Project Applications Tools Help A\ g y 4
= Bﬂ [E E = H -~ @‘ E Eg "] E% [« | Marker: [-Hone- -
No. | Dye Size Height | Ht_Ratio | Marker Allele Difference m Scoreh, | Allele Comments Sample Comments Quality Reasons
1 Blue 1259 70 1.00 D351358 0.10 ok 1.8 HO
2 Blue 176.7 66 0.50 VWA 0.00 Pasg 1.4
3 Blue 188.8 133 1.00 vWA Q.00 Pass 5.0
4 Blue 301.5 51 1.00 CSF1IPO 0.10 S 2.9 HO
1 Green 91,5 119 1.00 Yindel 0.00 Pass 3.8
2 Green 2173 |91 1.00 D21511 D.00 2.7 HO
bk Yellow 92.8 175 1.00 D25441 0.00 Pass 9.8
2 Yellow 1511 95 1.00 D195433 0.10 Che 2.6 HO
i} Red 113.0 91 1.00 D2251045 0.00 Pass 2.0
2 Red 119.1 |52 0.57 D2251045 0.00 Pass 0.7
3 Red 157.9 158 1,00 D55818 0.10 Pass 6.7
4 Red 1619 72 0.46 D5S818 0.10 1.6 IMB
5 Red 2219 90 1.00 D135317 0.00 Pass 2.2
6 Red 230.2 69 0.77, D135312 0.00 Pass 1.5
7 Red 2817 52 1,00 D75820 0.20 0.9 HO
1 Purple 1129 83 1.00 D10S1243 0.00 Pass 21
2 Purple 1170 51 0.61 D1a51248 0.00 Pass 0.9
3 Purple 179.0 94 1.00 P151656 0.10 28 HO
4 Purple 296.3 63 1.00 P125391 0.00 1.2 HO
B Fuple  157.09 709 ] B 1656 0.00 Pass 810

Figuré 9. Chart/table in GeneMarker™ HID.
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Figﬁt;e 10. Electropherogram in GeneMarker™ HID displaying quality flags

—
(3015
51

2. Refer to Figure 11 and Figure 12 for the different,quality flag
abbreviations used in the GeneMatker™ HID software.

- v
(ina:];} Reason ’ Description
a g

OL  |Off ladder Peak is outside of the marker range

OB  |Out of bin Peak is within the marker range but outside of a bin

IHO |Inconclusive homozygoms |Peak intensity is/within the homozygous inconclusive range set for this locus

IMB |Heterozygote Imbalance |Peak intensity does not exceed the minimmum percentage of the major peak within the marker

HI  |High intensity Peak intensity approaches and/or exceeds the maximum peak intensity filter
BC  |Bin conflict Moreithan one called peak present within a bin

SR |Saturated (repaired) Intense peaks with characteristic morphology are identified and "repaired” for allele calling

SP  |Saturated (pull-up) Intense peaks may cause "pull-up" or additional pealks to appear in other dve colors

PL  |Beyvond pleidy When the number of peaks identified within a marker exceeds the maximmum mmmber of peaks expected

Figure 11. GeneMarker™ HID quality flag abbreviations

Analysis and interpretation
Analyzing Allelic Ladders

1. Ensure a ladder from the library is associated with the project run in
the GeneMarker™ HID Software.
2. Check the project run to make sure the ladder has typed correctly.
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3. The Global Filer Express allelic ladders are represented in Figures 12 and 13
and the allelic ladders may have artifact peaks that appear in virtual bins.
With the correct settings, these peaks will appear with an “X” (see Figure 14).

GlobalFiler™ Express Allelic Ladder

Contains the following amplified alleles:

* 5-FAM™ dye [blue): D351358 9-20; vWA 11-24; D165539 5, 8-15; CSKI1PO &-
15; TPOX 5-15.

* VIC™ dye Igreen): ¥ indel 1, 2; Amelogenin X, ¥; DB51179 819, D2¥511 2&;
242, 25-28,28.2,29,29.2,130,30.2,31,31.2,32,32.2, 38, 3 S 14 2435,
35.2, 36-38; D185517, 9,10, 10.2, 11-13, 13.2, 14, 14.2015-2%5DY5391 7-13.

* NED™ dye lyellow]: D25441 8-11, 11.3, 12-17; Q25433 6212, 1292713, 13.2,
14,14.2,15,15.2, 16,162, 17, 17.2, 18.2, 19.2, THOWG2, %8, 10, 11, 13.3;
FGA 13-26, 26.2, 27-30, 30.2, 31.2, 32.2, 33.2, W82, 43.2N0F, 45.2, 46.2,
47.2,48.2,50.2,51.2.

s TAZ™ dye [red): D2251045 8-19; D55818 7- 188R1 35397 5-14; D75820 6-15;
SE334.2,6.3,8, 9, 11-20,20.2, 21, 2N, 2&7, 235 24.2, 25.2, 26.2, 27 .2,
28.2,29.2,30.2, 31.2, 32.2, 33. 24842, 3535.2, 35, 37.

+ 5|D™ dye (purple]: D10512488-19; D151658)9-14, 14.3, 15, 15.3, 16, 16.3, 17,
17.3,18.3,19.3, 20.3; D125381 14-19, 18.3, 20-27; D251338 11-28.

Figure 12. GlobalFiler™ ExpressAllelic Ladder
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Figure 13. Electropherogram of Global Filer Express Allelic Ladder
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Figure 14. Electropherogram of Global Filer ExpressiAllelic Ladder showing artifact peaks in
virtual bins

Analyzing the Internal Size Standard

1. The RapidHIT™ ID will label the DY632PLUS internal size standard (ILS)
fragments between 80 and 500 base pairs.
2. Check ILS to ensure that all peaks correctly called (see Figure 15).
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Figure 155RapidHIT™ ID Internal Size Standard (ILS) in GeneMarker™ HID

Analyzing samples

All profiles generated from the RapidHIT™ ID may be manually interpreted using
the GeneMarker™ HID software.

The INTEL GlobalFiler™ Express Sample cartridge utilizes locus specific analytical
thresholds (see Table 5).

Stochastic effects may be evident by peak height imbalance and/or allele drop-
out. To account for these effects locus specific stochastic thresholds have been
established (Table 5).
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4. Global and locus specific stutter filters have been established (Table 3) and
are used when analyzing data with the GeneMarker™ HID software.

5. The reference sample profile must be manually interpreted in GeneMarker™ HID
at each locus for the presence of alleles, elevated stutter, and artifacts. A
reference sample should have no more than two alleles at eachdocus, with the
exception of a tri-allele.

6. If there is a quality flag at a locus, the quality flag must be reviewed. Quality flags
will be marked as yellow or red.

a. Right click the flagged allele

b. Select ‘Confirm’

c. After review and confirmation, the allele will no lenger be flagged as
yellow/red (see Figure 18) andawill appear with an “E” (see Figure 18).

d. When exiting, save changesito thesxGeneMarker™ HID project.

m': SebReferepée Peak Height

Edit Allele
Edit Camiments

Delete Del
et

Confim) CtrieM
* cBRly trl+AltaM *
@oénfirm Al

| Unconfirm Al

J\ Show Columns > E
had | ‘F Copy Table Ctri+C I
) L o

View History

e Set Axis v

Figure 16. Reviewing'a quality flag in GeneMarker™ HID

7. Save project when completed. If a profile is to be uploaded to SmallPond™ a
manual export will be needed. Please see RDNA-04 SmallPond™ for manual
export instructions.
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Clear Major with minor(s)

Mixtures with a “clear” single source major may be added manually to Small Pond by a
Rapid DNA Administrator. Minor profiles are not typically uploaded to Small Pond. A
“clear” major is determined by training and experience of Forensic-Lab Qualified DNA
Analysts. The qualified DNA analyst must have competence in DNA mixture analysis. A
known reference sample may be used to either do a direct comparison or used to
deduce a single source profile for Smallpond upload. A knownwill neveribe placed into
Smallpond.

Quality Control of Reagents

1. All new lots of sample cartridges and the installation of a new primary
cartridge will be Quality Control (QC) tested prior to use for samples.

2. The sample cartridge lots will be guarantined until the QC check has been
successfully performed. Fornew primapy cartridge, the instrument will be
tagged “out of seryice™ until installation and necessary QC testing is
successfully completed.

3. Documentation of the new sample cartridge lot and/or primary cartridge
will be made on the Reagent QC document (RDNA QR-01).

4. A successful testa(for.either sample or primary cartridge) will be expected
results fora positive and negative control. No peaks detected in the
negative control, and the expected genotype for the positive control.

a. A positive sample control is a sample that the DNA profile is known.
b. A negative control is an empty Rapid DNA cartridge.

5. Once QC passed, the sample cartridges will be moved to the kiosk
refrigerator for use by agencies. The primary cartridge passing QC will
allow the instrument to be used again.

6. All Rapid DNA runs are kept on the RapidLink Software and able to be
viewed through Genemarker HID analysis software.
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Maintenance and Routine Performance Checks

Routine maintenance

1. Ata minimum one sample must be run on the RapidHIT™ ID System weekly.

2. Weekly runs for maintenance or casework runs must be documentedion the
RDNA — 01 Rapid DNA Maintenance Log.

3. Maintenance tasks and frequency of task will be condlcted asoutlined in Table 6.

Table 6. Maintenance tasks and frequency for the RapidHIT™ ID System

Task Q 7 Frequency
L N

Run a sample cartridge if the instrumentiis not in Weekly
use daily

Clean the touchscreen.

1. Power off the internal computér (button on the
front), hold for severaléseconds.

2. Power off the main power switch(button on
the back). As needed

3. Spray witha non-abrasiveglass cleaner, then
gently wipé the screen with lint-free lab tissues.
4. Power onthefmainpower switch and the
internal computer.

4. If needed, the lot numbers associated with each run can be found in the
sample'project data storyboard.

5. The main power switch at the back of the instrument should always be kept on
to keep the gel cool in the primary cartridge. If the instrument is powered off
for a prolonged period of time, the primary cartridge and gel cartridge may
need to be replaced.
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Performance Checks

10.

11.

If the RapidHIT™ ID System is idle longer than a week (7 days), an internal
performance check must be conducted.

A performance check consists of running a positive sample control and
negative control.

a. A positive sample control is a sample that the DNAgrofile is known.
b. A negative control is an empty Rapid DNA cartridge.

Acceptable performance results for the positive,sample€ontrol is a
concordant DNA profile.

Acceptable performance check results for the negative control is a negative
DNA profile.

Unacceptable performance check results for the positive sample control are a
negative DNA profile, a partial DNA profile, ora non-concordant DNA profile,
Unacceptable performance ¢heck results for the negative control are
obtained when DNA is present.

If an unacceptable performance check result is obtained for the positive sample
control or negative control, the RapidHit Administrator must be notified, the
appropriate root causeanalysis will be conducted, and the performance check
will be repéated.

All performanee’ check test results must be recorded on the RDNA — 01 Rapid
DNAWMaintenance, Log.

If the\RapidHIEL™ ID System fails to produce acceptable performance check
results,the manufacturer must be contacted in to order attempt to resolve
the unacceptable performance check results and/or request instrument
service.

Failure of the performance check will be recorded on RDNA — 01 Rapid DNA
Maintenance Log or can be viewed electronically on the RapidLink Software and
the associated electropherograms will be stored as either hardcopy or
electronically.

The performance check data will be stored as either hardcopy or
electronically.
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Maintenance, Service and Repair

1. The vendor will be notified of maintenance, service, or repair as needed.

2. Following maintenance, service or repair a performance check must be run
prior to performing Rapid DNA analysis on casework reference samples. A
positive sample control and negative control must be run.

a. A positive sample control is a sample that the DNAprofile is known.
b. A negative control is an empty Rapid DNA cartridge.

3. Acceptable performance results for the positive sample control is a
concordant DNA profile.

4. Acceptable performance check results for the negative cantrol is a negative
DNA profile.

5. Unacceptable performance check resultsifor the positive sample control are a
negative DNA profile, a partial DNA prefile, or a non-concordant DNA profile,

6. Unacceptable performance ¢heck results for the negative control are
obtained when DNA is present.

7. If an unacceptable performance cheek result is obtained for the positive sample
control or negative control the Rapid Administrator must be notified, the
appropriate root cause analysis will be conducted, and the performance check
will be repéated.

8. All performanceichecktest results must be recorded on the RDNA — 01 Rapid
DNAyMaintenance Log.

9. If the RapidHIT™ ID System fails to produce acceptable performance check
results,4he manufacturer must be contacted in to order attempt to resolve
the unacceptable performance check results and/or request instrument
service.

10. The date of the maintenance, service, or repair will be noted on the RDNA — 01
Rapid DNA Maintenance Log.
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Replacing the Primary and/or Gel Cartridge

1. Replacement of the primary cartridge is necessary once the primary cartridge or
gel cartridge has reached its expiration date or maximum run of 100, if there is a
broken capillary, or if there are any other issues with the primary cartridge (e.g.,
internal RFID error). Note: The reagent expiration dates will be monitored by the
instrument.

2. Each time the primary cartridge or gel cartridge is replaced,4he RDNA —01 Rapid
DNA Maintenance Log must be completed.

3. Replacement of the primary cartridge and gel cartridge requires approximately 5
hours to complete and may only be performed whenlegged intothe RapidHIT™ ID
System as an Administrator or Supervisor.

4. The components needed for replacing thegrimary cartridge and gel cartridge
are anew primary cartridge, gel cartridge, GFE control.cartridges and utility
cartridge.

5. Figure 19 illustrates the parts and of components of the primary and gel cartridge.

(D Shipping plug on check valve
@ Shipping plug on cathode'block
@ Gel cartridge ifilet

® Gel cartrigge slot

(® Shipping €over on capillary.

/1 CAUTIONE The capillary is fragile. Handle the primary cartridge with care
after you remiave the capillary cover.

State ¢ ) Public Protection
Figure

6 : :
L2 Cogiiny rolled.
(2) Gel cartridge
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Figure 19. Primary and Gel Cartridge components

6. Sign into the instrument as an Administrator or a Supervisor.
7. Touch the icon on the lower left side of the screen (Figure 20).
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Figure 20. Login icon on the RapidHIT™ ID System

8. Touch the primary cartridge icon on the main screen (Figure 22).

-

Figure 21. Primary cartridge icon onithe RapidHIT™ ID System

9. Choose “Yes” to confirm that you want to'remove the primary cartridge
(Figure 22):
Primary Cartridge Replacement

3ject the
prim idge?

Figure 22. Primary Cartridge Replacement screen on the RapidHIT™ ID System

10. The software will give step by step instruction on replacing the primary cartridge.
Figure 23 shows the steps for replacement and the location on the primary
cartridge.
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Figure 23. Steps for replacement and the location on the primary cartridge

11. Step 1: Unscrew the shipping plug in the'cathode block. Save the small piece thatis
removed (see Figure 53).

Figure 24. Step one unscrewing the shipping plug

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services
Documents outside of the QMS are considered uncontrolled.




RDNA SOP-02 CT DSS Laboratory SOP for RAPID DNA Document ID: 21047
Revision: 4
Effective Date: 02/02/2024

Approved by Director: Dr. Guy Vallaro Status: Published
Page 45 of 37

12. Step 2: Turn the shipping plug in the check valve 90° counterclockwise, then
remove it. Save the small piece that is removed (see Figure 25).

Figure 25. Step two removing the shipping plug

13. Step 3: Gel cartridge:remove thé shipping plug from the gel cartridge inlet. Save
the small pigce that is removed (see Figure 26). Note: the foam casing
surrounding the,gel cartridge remains on the cartridge.

-
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Figure 26. Step three removing the shipping plug from the gel cartridge

14. Step 4: Insert the gel cartridge into the primary cartridge with the tip of the
gel cartridge facing the gel cartridge inlet (see Figure 27). Do not twist the gel
cartridge. The gel cartridge clicks when it is fully inserted into the primary
cartridge. The square black window should be facing up.

(1) Gel cartridge inlet

Figure 27.
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Figure 28. Step four, inserting the gel cartridge into the primary cartridge.

15. Step 5: Remove the shipping cover from the capillary'by pressing the brackets
toward the cover, then swinging the cover up.and away from the capillary.
Note: The capillary is fragile. Handle with'care after you remove the capillary
cover. Save the cover piecesthat is removed (see Figure 29).

Figure 29. Step five removing the shipping cover from the capillary

16. Touch “Done” at the bottom of the primary cartridge screen. (see Figure 30). The
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instrument will then prompt to insert the Utility Cartridge.

Figure 30. Selecting Donesafter removing the capillary cover

17. When the insert utility cartridge screen is displayed, insert the utility cartridge
into the instrumenty(see Figure 34). The utility cartridge has a red label and is
provided with'the new primary cartridge. The utility cartridge is a blank cartridge
that allows for fluids torun through it. A countdown timer is displayed. This run
will be approximately 5 minutes.
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Figure 31. Insefting theutility cartridge screen

18. The instrument will prompt the,operatorto,remove the used primary cartridge
(see Figure 32A). DO NOT.remove the utility cartridge. Pull the used primary
cartridge out of the instrument and discard in the biohazard. Insert the newly
prepared primary cartridge (see figure 32B).

19. Note: The capillary s fragile. Do not let the capillary contact the instrument
when you inSert the prepared primary cartridge

Figure 32. Removing and inserting a primary cartridge
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20. A countdown timer is displayed. This run will be approximately 90 minutes.
21. When the ‘remove utility cartridge’ screen is displayed, remove the utility
cartridge from the instrument and discard (see Figure 34).

Figuré 34. Removing the utility cartridge screen

22. Run the GFE Contrel (allelic ladder) cartridge. Insert and remove the control
cartridge whef the associated screen is displayed. The instrument reads the label
on the cartridge and automatically assigns the sample identification as “LADDER".
If you enter a name it will be overwritten in the software. The software will display

ﬂ for.a GEE €ontrol profile that contains the expected number of alleles and .

for a GFE control profile that does not contain the expected number of
alleles. Note: minimum run time is 60 minutes.
23. After replacing the primary cartridge, a positive sample control and negative
control must be run. Running a negative control ensures that the gel is free from
contamination and running a positive sample control ensures that migration is as
expected. Each run has a minimum run time of 90 minutes.
24. When the runs are complete, remove the cartridge from the instrument and discard.
25. Review the status and take the appropriate action. Touch “Done” and the
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instrument will automatically sign out the user and display the lock
screen.

Troubleshooting

1. Troubleshooting the RapidHIT™ ID System may include the following (See Table
7). Note: When there is an error code displayed, the system will need to be
shut down and re-started in order to continue processing samples.

Observation

Possible cause

., ] _mEcommended action

A yellow triangle is displayed on the lock screen

An error code has beef
generated.

Tauch the lockScreen to
obtain the afpor code. Contact
ThaemicFisher Scientific

Suppdeg”

An arror code is displayed when yalsign in

CODE
o113

There is a problem with the
instrument.

Record the error code.
Contact Thermo Fisher
Scientific Support.

“ & displaped on the sample identification
screef

¥ Indicates that the
nstrument is not connected

to the RapidLINK™ Software.

See "Check the RapidLINK™
Software connection” on
page 43.

You cannit a@stly remove the sample cartridge
from the@nstrument

The sample cartridge is
locked im the sample
cartridge port.

RapidHIT™ ID system
administrator or supervisor:
Run the recover function [see
page 42).
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Dbservation

Possible cause

Agcomnepgd scton_ |

& power failure occurs during & run
3

WVarious causes.

[4he power failNFBCCCurs
Barly in the run, thaipan wall
stop and Wil not balisted in
the ruplleg. Obtain 2 mew
Swall @nd rerun th@sample.

FthEypower failbre ocours
late Y lhe pin'but before
analysisEiarts. the run will ba
listed in the run log with a red

I the power failure ocours
after analysis is complete, the
run will be listed in the run

log with a green ifit
passes or a red T it fails.

“The primary cartridge is not engaged”™ mess3ge
is displayed on the sample identification screen

The@ys a pralem with the
ipSprument or Meprimary
Cartridge.

Contact Therma Fisher
Scientific Support.

Table from RapidHIT ID System v1.0 User Guide

Table 7. Troubleshoot the RapidHIT™ ID System

2. For additional assistance, contact ThermoFisher Technical Support.
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