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Vhat is claimed 1g

1. A s\abilization buffer comprising:
(N guanidine hydrochloride at a concentration of about 4.05 M to about 4.95 M,
{b) Ruton X100 at a concentration of about 0.09% to about 0.11% (v/v); and
(c) ED™M at a concentration of about 18 mM to about 22 mM,

whavein the pH of the stalilization butter 15 less than about 4.5,

2. The stabilization butfeg of claim 1, wherein the stabilization buffer comprises:
(a) guanidine hydrodQloride at a concentration of about 4.275 M to about 4.725 M;
(b} Triton X-~100 at a cOgcentration of about 0.095% to about 0.105% (v/v); and

{(c) EDTA at a concentratiog of about 19 M to about 21 mM.

3. The stabilization buffer of any of Nhe preceding claims, wherein the stahilization buffer
COMMPrISes,

{a} guanidine hydrochlorude a1 a conceMgation of about 4.5 M;

{b} Triton X-~100 at a concentration of abolg 0. 1% {volume/volume} and

{y EDTA at a concentration of ghout 20 o)

4. The stabitization buffer of any of the preceding claums, wigrein the pH of the stabilization buffer

i3 between abowt 4 05 and about 4 11

W

. The stabihization butter of any of the preceding claims, further colprising:
{d} citric acid at a concentration of about 72 mM to about 88 sx® and

{2} sodiom citrate at a concentration of abouot 108 mM to abowt 132NmM.

6. The stabtlization buffer of claim 3, whergin the stabilization buffer comprisss:
{d} citric acid at a concentration of about 76 mM to about 84 mM, and

{2} sodiom citrate at a concentration of aboot 114 mM to abowt 126 mM.

~J

. The stabiiization buffer of claim &, wherein the stabilization butfer comprises:
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{d} citric acid at a concentration of 80 mM; and
{2} sodiom citrate at a concentration of 120 mM.

& The stulization buffer of any of the preceding claims, wherein the stalubization bwffer
COMPrises:
{3} guantine hydrachlonide at & concentration of about 4.5 3,
{b} Triton XN\ 00 at a concentration of about 0.1% {volume/volume},
{} EDTA at a Nencentration of about 20 b,
{d} citric acud at a Xoncentration of 80 mM; and
{2} sodium citrate at Aconcentration of 120 mM,
wherein the pH Of the stalubization butter 18 between about 4.05 and about 4.11.
9. A composition COMPrismng a 1kt
{a} the stabihization butfer of any\of the preceding claims; and
{b} a bwlogical sample 1solated from\a subject.
10, The composition of claim 9, wherein the biolgical samople comprises blood, plasma, serum,
urine, breast mulk, cerebrospinal fluid, mucus, gastri juice, peritoneal fluid, pleural fluid, sahiva,
sebum, semen, sweat, tears, vaginal secretion, vomut, edolymph, perilymph or any combination
thereof.
11. The composttion of claim 9, wherein the biological sampl is a blood sample, preferably
wherein the blood sample s

a} a whole blood sample obtained by venipuncture; or

b} a blood sample obtained by finger prick.

12. The composition of claim 10, wherein the biological sample is a saliva sampe.
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13 The composition of any one of claims 9-12, wherein the biological sample comprises at least
- RMNA transcript, wherein the amount of the at least one RNA transcript decreases by no more
than Xbout 5% after the composition s incubated for at least ong day al room temperature,
preferaiNy wherein the amount of the at least one KNA transcrnipt decreases by no more than about
%6, preferdbly wherein the amount of the at least one KNA transcript decreases by no more than

about 0.5%

14. A kit comprisind\the stabilization buffer of any one of claims 1-8.

15. The kit of claim 13, cOprising the stabilization buffer in at least one sample collection tube,

preferably wherein the at last\Qne sample collection tube is pre-coated with K2-EDTA,

16, The kit of claim 14, wherein tRe at least one sample collection tube 13 a &md, 162100 mom
sarnple collection tube, preferably whagen the at least one sample tube 13 pre-coated with at least

ghout 10.8 mg of KZ-EDTA.

17 A method of stabihzing 3 bwlogical sampleNFom a subject, the method comprising contacting
the hiclogical sample and the stabihization bufferf any ovne of claims 1-8) thereby producing a

stabtiized biclogical sample.

1& The composition of claim 9, wherem the biclogical samyle comprises blood, plasma, serum,
urineg, breast mulk, cerebrospinal fluid, mucus, gastric juice, peNtoneal fhud, pleural fluid, sahiva,
sebum, semen, sweat, tears, vaginal secretion, vomt, endolymph,\perilymph or any combination

thereof.

19. The composition of claim 9, wherein the biological sample is a bloxd sample, preferably
wherein the blood sample is:
a} a whole blood sample obtained by venipuncture; or

b} a blood sample obtained by finger prick.

20. The composition of claim 10, wherein the biological sample is a saliva sample.
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21. The method of any one of claims 17-20, wherein the biclogical sample comprises at least one
RNA trakgcript, wherein the expression level of the at least one RNA transcript in the stabilized
biological shmple measured after incubating the stabilized biclogical sample for at least 24 hours
at about roon\ temperature i1s within about 5% (5%, preferably within about 1% (£1%),
preferably within Xbout 0.5% (+0.5%) of the expression level of the at least one RNA transcript as

measured no more thyn | hour after the sample was collected.

22. The method of claim N, wherein the expression level of the at least one RNA transcript is

measured using quantitative

23, The method of anyone of claims\l 7-22, the method further comprising:

1} extracting RNA from the stab{lized biological sample;

1) determuning the expression levd of at least one RNA transcript in the extracted RNA;
and

11} diagnosing the subject with a d\sease and/or disorder, providing a treatment
recommendation to the subject, monitoring the pigression of a disease and/or disorder in the
subject, or administering at least one therapeutic to the\subject based on the expression level of the

at least one RNA transcript.

24. The method of claim 23, wherein determining the expression level of the at least one RNA

transcript in the extracted RNA comprises the use of quantitative RCR.

25. The method of claim 24, further comprising, prior to the use of gQNantitative PCR, reverse-

transcribing the at least one RNA transcript to produce cDBNA.

26. The method of any one of claims 23-25, wherein the disease or disdgder is cancer,
gastroenteropancreatic {GEP} neurcendocrine neoplasm {GEP-NEN), melanoga, meltiple
myeloma, a plasma cell dysorasia, monoclonal gammeopathy of undetermined sixnificance

(MGLUK), colon eancer, prostate cancer or SARS-CoV-2 infection.
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(. The method of claim 26, wherein the cancer 1s a carcinoma, a lymphoma, a blastoma, a
sardQma, a leukemuia, a brain cancer, a breast cancer, a blood cancer, a bone cancer, a lung
cancer\a skin cancer, a liver cancer, an ovarian cancer, a bladder cancer, a renal cancer, a gastric
cancer, a Nyyroid cancer, a pancreatic cancer, an esophageal cancer, a prostate cancer, a cervical

cancer or a oxlorectal cancer,
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What is claimed is:

1. A stabilization buffer comprising:

(a) guanidine hydrochloride at a concentration of about 4.05 M to about 4.95 M;

(b) Triton X-100 at a concentration of about 0.09% to about 0.11% (v/v): and

(c) EDTA at a concentration of about 18 mM to about 22 mM,

wherein the pH of the stabilization buffer is less than about 4.5.

2. The stabilization buffer of claim 1, wherein the stabilization buffer comprises:

(a) guanidine hydrochloride at a concentration of about 4.275 M to about 4.725 M;
(b) Triton X-100 at a concentration of about 0.095% to about 0.105% (v/v); and
(c) EDTA at a concentration of about 19 mM to about 21 mM.

3. The stabilization buffer of any of the preceding claims, wherein the stabilization buffer

comprises:

(a) guanidine hydrochloride at a concentration of about 4.5 M;

(b) Triton X-100 at a concentration of about 0.1% (volume/volume); and

(c) EDTA at a concentration of about 20 mM.

4. The stabilization buffer of any of the preceding claims, wherein the pH of the stabilization buffer

1s between about 4.05 and about 4.11.

5. The stabilization buffer of any of the preceding claims, further comprising:

(d) citric acid at a concentration of about 72 mM to about 88 mM: and

(e) sodium citrate at a concentration of about 108 mM to about 132 mM.

6. The stabilization buffer of claim 5, wherein the stabilization buffer comprises:

(d) citric acid at a concentration of about 76 mM to about 84 mM: and

(e) sodium citrate at a concentration of about 114 mM to about 126 mM.

7. The stabilization buffer of claim 6, wherein the stabilization buffer comprises:
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(d) citric acid at a concentration of 80 mM: and

(e) sodium citrate at a concentration of 120 mM.

8. The stabilization buffer of any of the preceding claims, wherein the stabilization buffer

comprises:

(a) guanidine hydrochloride at a concentration of about 4.5 M:

(b) Triton X-100 at a concentration of about 0.1% (volume/volume);

(c) EDTA at a concentration of about 20 mM;

(d) citric acid at a concentration of 80 mM: and

(e) sodium citrate at a concentration of 120 mM,

wherein the pH of the stabilization buffer is between about 4.05 and about 4.11.

9. A composition comprising a mixture of:

(a) the stabilization buffer of any of the preceding claims; and

(b) a biological sample isolated from a subject.

10. The composition of claim 9, wherein the biological sample comprises blood, plasma, serum,

urine, breast milk, cerebrospinal fluid, mucus, gastric juice, peritoneal fluid, pleural fluid, saliva,

sebum, semen, sweat, tears, vaginal secretion, vomit, endolymph. perilymph or any combination

thereof.

11. The composition of claim 9, wherein the biological sample is a blood sample, preferably

wherein the blood sample is:

a) a whole blood sample obtained by venipuncture: or

b) a blood sample obtained by finger prick.

12. The composition of claim 9, wherein the biological sample is a saliva sample.
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13. The composition of any one of claims 9-12. wherein the biological sample comprises at least

one RNA transcript, wherein the amount of the at least one RNA transcript decreases by no more

than about 5% after the composition is incubated for at least one day at room temperature,

preferably wherein the amount of the at least one RNA transcript decreases by no more than about

1%, preferably wherein the amount of the at least one RNA transcript decreases by no more than

about 0.5%.

14. A kit comprising the stabilization buffer of any one of claims 1-8.

15. The kit of claim 13, comprising the stabilization buffer in at least one sample collection tube,

preferably wherein the at last one sample collection tube is pre-coated with K2-EDTA.,

16. The kit of claim 14. wherein the at least one sample collection tube is a 6ml, 16x100 mm

sample collection tube, preferably wherein the at least one sample tube is pre-coated with at least

about 10.8 mg of K2-EDTA.

17. A method of stabilizing a biological sample from a subject, the method comprising contacting

the biological sample and the stabilization buffer of any one of claims 1-8. thereby producing a

stabilized biological sample.

18. The method of claim 17, wherein the biological sample comprises blood, plasma, serum, urine,

breast milk, cerebrospinal fluid, mucus, gastric juice, peritoneal fluid, pleural fluid, saliva, sebum,

semen, sweat, tears, vaginal secretion, vomit, endolymph, perilymph or any combination thereof.

19. The method of claim 17, wherein the biological sample is a blood sample, preferably wherein

the blood sample is:

a) a whole blood sample obtained by venipuncture; or

b) a blood sample obtained by finger prick.

20. The method of claim 17, wherein the biological sample is a saliva sample.
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21. The method of any one of claims 17-20, wherein the biological sample comprises at least one

RNA transcript, wherein the expression level of the at least one RNA transcript in the stabilized

biological sample measured after incubating the stabilized biological sample for at least 24 hours

at about room temperature is within about 5% (£5%), preferably within about 1% (£1%),

preferably within about 0.5% (30.5%) of the expression level of the at least one RNA transcript as

measured no more than 1 hour after the sample was collected.

22. The method of claim 21, wherein the expression level of the at least one RNA transcript is

measured using quantitative PCR.

23. The method of anyone of claims 17-22. the method further comprising:

1) extracting RNA from the stabilized biological sample:

11) determining the expression level of at least one RNA transcript in the extracted RNA:

and

111) diagnosing the subject with a disease and/or disorder, providing a treatment

recommendation to the subject, monitoring the progression of a disease and/or disorder in the

subject, or administering at least one therapeutic to the subject based on the expression level of the

at least one RNA transcript.

24. The method of claim 23, wherein determining the expression level of the at least one RNA

transcript in the extracted RNA comprises the use of quantitative PCR, reverse transcribing the at

least one RNA transcript to produce cDNA. or a combination thereof.
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