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-RXUQDO�RI�)RUHQVLF�&KHPLVWU��DQG�7R[LFRORJ�
9ROXPH����1XPEHU����-DQXDU��-XQH�����

'2,��KWWS���G[�GRL�RUJ����������MIFW������������������

�2ULJL�DO��U�L�OH

&RPSDUDWLYH��QDO�VLV�RI�'1��(�WUDFWLRQ�7HFKQLT�HV�DQG��
WKHLU��QDO�VLV�IURP��ORRG�6WDLQHG�&ORWKHV

9DLVKDOL�9DUGL�D����QLWD��DGDY���7DQ�VKUHH�'KHHU���5DMHVK�.�PDU�

��WKRU� �IILOLDWLRQ�� �0�6F� 6WXGHQW�� ��VVRFLDWH�
3URIHVVRU����VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�)RUHQVLF�
6FLHQFH�� 6FKRRO� RI� 6FLHQFHV�� 6DQMHHY� �JUDZDO� *OREDO�
(GXFDWLRQDO� 8QLYHUVLW��� %KRSDO� �������� 0DGK�D�
3UDGHVK�� ,QGLD�� ��VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI�
)RUHQVLF�0HGLFLQH���7R[LFRORJ����OO�,QGLD�,QVWLWXWH�RI�
0HGLFDO�6FLHQFHV��'HRJKDU���������-KDUNKDQG��,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 5DMHVK� .�PDU�� �VVRFLDWH�
3URIHVVRU�� 'HSDUWPHQW� RI� )RUHQVLF� 0HGLFLQH� ��
7R[LFRORJ��� �OO� ,QGLD� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV��
'HRJKDU���������-KDUNKDQG��,QGLD�

(�PDLO��UDMHVK�IPW#DLLPVGHRJKDU�HGX�LQ

5HFHLYHG�RQ�����������������FFHSWHG�RQ������������

�EVWUDFW

7KH� DGYDQFHPHQW� RI� IRUHQVLF� '1�� DQDO�VLV� KDV� UHYROXWLRQL]HG� FULPLQDO� LQYHVWLJDWLRQV��
SURYLGLQJ� FUXFLDO� HYLGHQFH� IRU� LGHQWLI�LQJ� VXVSHFWV� DQG� HVWDEOLVKLQJ� WKHLU� LQYROYHPHQW� LQ�
YDULRXV� FULPHV��7KH� H[WUDFWLRQ�RI�'1�� IURP�EORRG� VWDLQV� LV� D� IXQGDPHQWDO� VWHS� LQ� IRUHQVLF�
investigations,� enabling� the� pro�ling� of� individuals� for� identi�cation� and� genetic� analysis.�
7KH� REMHFWLYH� RI� WKLV� UHVHDUFK� LV� WR� HYDOXDWH� DQG� FRPSDUH� WKH�'1�� H[WUDFWLRQ�PHWKRGV�RQ�
GLIIHUHQW� IDEULF�W�SHV��ZKLFK�LV�FRWWRQ��DQG�VLON��%ORRG�VWDLQV�ZHUH�VSRWWHG�LQ�ERWK�WKH�FORWKV�
DQG� LQFXEDWHG� IRU� D� FHUWDLQ� SHULRG� RI� WLPH�� �IWHU� ZKLFK�� '1�� H[WUDFWLRQ� ZDV� GRQH� XVLQJ�
SKHQRO�FKORURIRUP�PHWKRG��7KH�TXDOLW��DQG�TXDQWLW��RI�WKH�H[WUDFWHG�'1��DUH�DVVHVVHG�XVLQJ�
established� techniques� such� as� Gel� electrophoresis� and� qPCR� ampli�cation.� The� results� of�
the�experiments� indicate�variations� in� the�ef�ciency�of�DNA�extraction�methods�depending�
RQ�WKH�IDEULF�W�SH��,GHDOO��ERWK�WKH�IDEULFV�KDYH�VKRZQ�VLPLODU�SDWWHUQ�RI�'1��UHFRYHU��EXW�
&RWWRQ�IDEULFV�GHPRQVWUDWH�KLJKHU�'1��UHFRYHU��UDWHV��RI�'1��UHFRYHU��EXW�&RWWRQ�IDEULFV�
demonstrate�higher�DNA�recovery�rates,�compared�to�silk�fabric�but�this�is�non-signi�cant.�In�
FRQFOXVLRQ��SURYLGHV�YDOXDEOH�LQVLJKWV�LQWR�WKH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�DVVRFLDWHG�ZLWK�
DNA�extraction�from�blood�stains�on�different�fabrics�for�forensic�investigation�pro�ling.�The�
research��ndings�contribute�to�the�advancement�of�forensic�DNA�analysis�and�offer�practical�
JXLGDQFH�IRU�IRUHQVLF�VFLHQWLVWV�WR�RSWLPL]H�WKHLU�PHWKRGV�ZKHQ�KDQGOLQJ�EORRG�VWDLQHG�IDEULF�
evidence.� Further� research� and� development� in� this� �eld�will� undoubtedly� strengthen� the�
IRUHQVLF�FRPPXQLW��V�DELOLW��WR�VROYH�FULPHV�DQG�DGPLQLVWHU�MXVWLFH�ZLWK�JUHDWHU�DFFXUDF��DQG�
UHOLDELOLW��

.H��RUGV��'1��([WUDFWLRQ��+XPDQ�'1���)RUHQVLF�'1��

�R��WR�FLWH�WKLV�DUWLFOH�

9DLVKDOL�9DUGL�D���QLWD�<DGDY��7DQXVKUHH�'KHHU�H��DO��&RPSDUDWLYH��QDO�VLV�RI�'1��([WUDFWLRQ�7HFKQLTXHV�DQG�WKHLU��QDO�VLV�
IURP�%ORRG�6WDLQHG�&ORWKHV��-�)RUHQVLF�&KHPLVWU��7R[LFRO�������������������

,1752'8&7,21�

�V�IRUHQVLF�VFLHQFH�ZRUNV�DORQJ�WKH�KXPDQ�ERG��
DQG� DWWHPSWV� WR� HVWDEOLVK� WR� LGHQWLI�� KXPDQV�

LV� D�PDLQ� WKHPH� WR� LQYHVWLJDWH�DQG�VWXG���� ,Q� WKLV�
ZD��� IRUHQVLF� DQDO�VLV� LV� D� VSHFLDOW�� WKDW� VWXGLHV�
SV�FKRORJLFDO�� SK�VLFDO�� FKHPLFDO�� DQG� ELRORJLFDO�
SKHQRPHQD� WKDW� FDQ� DIIHFW� KXPDQV� LQFOXGLQJ�
aspects� of� human� identi�cation,� criminal,� civil,�
ODERU�� DQG� DGPLQLVWUDWLYH� LPDJH� H[DPLQDWLRQV��
IRUHQVLF� LQYHVWLJDWLRQ� HWF��� :DWVRQ� DQG� &ULFN��
identi�ed�the�double�helix�structure�of�DNA.�DNA�
FDQ�EH�IRXQG�RQ�FORWKHV�HYHQ�E��EULHI�VNLQ�FRQWDFW��
FORWKLQJ� DUWLFOHV� IURP�FULPH� VFHQHV� DUH� IUHTXHQWO��
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VXEPLWWHG� IRU� WUDFH� '1�� DQDO�VLV� WR� LGHQWLI��
VRPHRQH� RWKHU� WKDQ� WKH� ZHDUHU��� 1XPHURXV�
UHVHDUFK� KDV� H[DPLQHG� WKH� LQWULFDF�� RI� '1��
WUDQVIHU�LQ�UHFHQW��HDUV���EHJLQQLQJ�ZLWK�WKH�DFWLYH�
WUDQVIHU�RI�'1��IURP�D�KXPDQ�WR�DQ�REMHFW��7R�WKH�
EHVW�RI�RXU�NQRZOHGJH��H[SRVXUH�WR�ERGLHV�RI�VWLOO�RU�
PRYLQJ�ZDWHU�ZDV�QRW�RQH�RI�WKHVH�FLUFXPVWDQFHV��
2QO�� WHVWV� XVLQJ� D� ZDVKLQJ� PDFKLQH� KDYH� EHHQ�
XVHG�WR�HYDOXDWH�ZKHWKHU�HSLWKHOLDO�RU�EORRG�'1��
UHPDLQV� DIWHU� FRPLQJ� LQWR� FRQWDFW� ZLWK� ZDWHU������

)RU� LQVWDQFH�� LW� LV� QHFHVVDU�� IRU� '1�� LVRODWLRQ�
from�scienti�c�crime�scene�materials�to�be�ef�cient�
LQ� HOLPLQDWLQJ� D� YDULHG� UDQJH� RI� HQYLURQPHQWDO�
LPSXULWLHV�LQKLELWRUV� WKDW� LPSHGH� VXEVHTXHQW�
3&5�RSHUDWLRQV�� VXFK� DV�GHQLP�G�HV��KXPLF� DFLG��
DQG�WDQQLQV��7KH�'1��H[WUDFWLRQ�SURFHGXUH�LV�OHVV�
FRPSOLFDWHG�DQG�PD��HYHQ�EH�E�SDVVHG�HQWLUHO��IRU�
HJ�EORRG�RU�EXFFDO�VDPSOHV�LQ�RUGHU�WR�VDYH�WLPH�������
�OWKRXJK��XVHIXOQHVV�RI�D�VDPSOH�LQ�FULPLQRORJLFDO�
background� is� ultimately� de�ned� by� the� capacity�
to�construct�a�DNA�pro�le,�DNA�quanti�cation�is�
typically� performed� to� control� the� ef�cacy� of� the�
H[WUDFWLRQ� VWDJH�� 7R� DYRLG� RYHUORDGLQJ� WKH� 3&5�
PDVWHU�PL[�ZLWK� WRR�PXFK�'1��� WKH� LQIRUPDWLRQ�
RQ�WKH�TXDQWLW��RI�'1��LV�XWLOL]HG�WR�HVWLPDWH�WKH�
ULJKW� DPRXQW� RI� '1�� WR� EH� DGGHG�� &RQWUDU�� WR�
SDUWLFXODU�'1��EDVHG�K�EULGL]DWLRQ�WHVWV��FRPPRQ�
quanti�cation� approaches� employ� photometric/
�uorometric� assessment� of� the� DNA� amount,�
ZKLFK�DUH�LQGLIIHUHQW�WR�WKH�VRXUFH�RI�'1��������7KH�
H[SHULPHQW� LV� FDUULHG�RXW� XVLQJ� D�GHYLFH� WKDW� FDQ�
measure� �uorescence� at� each� PCR� cycle� straight�
WKURXJK�WKH�FRYHU�RI�WKH�UHDFWLRQ�WXEH��DOORZLQJ�IRU�
RQOLQH�GHWHFWLRQ��,Q�WKH�DQQHDOLQJ�SKDVH��WKH�SUREH�
SUHFLVHO�� ELQGV� WR� WKH� SURGXFW� DV� WKH� DPSOLFRQ�
EXLOGV� XS� GXULQJ� WKH� UHDFWLRQ�� 7DT� SRO�PHUDVH�
XVHV�LWV����H[RQXFOHDVH�DFWLYLW��WR�FOHDYH�WKH�SUREH�
GXULQJ�WKH�H[WHQVLRQ�SKDVH��VHSDUDWLQJ�WKH�TXHQFKHU�
and� �uorochrome� molecules� in� the� process.������

)OXRUHVFHQW� VLJQDO� LV� QRZ� EHLQJ� GHWHFWHG� DQG�
UHOHDVHG�� %�� FRPSXWLQJ� WKH� DFWXDO� WHPSODWH� FRS��
QXPEHU�IURP�WKH�FDOFXODWHG�&W�YDOXH��WKLV�OLQH�FDQ�
EH�XVHG�WR�GHWHUPLQH�WKH�DVVD��V�DFWLYH�UDQJH�DQG�
to�quantify� the�amount�of� starting�speci�ed�DNA�
from�an�unidenti�ed�sample.

0(7�2'2/2��

�HT�L�HPH�W

�HDJH��V�� 6ROXWLRQ� %�� ���� 6'6�� 3URWHLQDVH� .�
HQ]�PH�� 3KHQRO� FKORURIRUP� ,VRDP�O� DOFRKRO�
PL[WXUH� ����������� 6RGLXP� DFHWDWH� ��0�� S+� ������
&KLOOHG� ,VRSURSDQRO� �,3�������� HWKDQRO��1XFOHDVH�
IUHH� ZDWHU�� (SSHQGRUI� WXEHV� �� PO�� 0LFURSLSHWWH�

�JDURVH����DJDURVH����;�7�(�EXIIHU��/RDGLQJ�G�H�
��������EURPRSKHQRO�EOXH������0�WULV������J�SHU�/��
(WKLGLXP�EURPLGH����PJ�PO��

�T�LSPH���� �JDURVH*HO� (OHFWURSKRUHVLV�� 5HDO�
7LPH�3RO�PHUDVH�&KDLQ�5HDFWLRQ�

�WD�GD�G�S�HSD�DWLR�

L�� 6ROXWLRQ�%� �S+� ������'LVVROYHG� LQ� ��PO���0�
1D&O�LQ���PO���0�WULV+&O��S+�����DQG�DGGHG�
��PO��RI�����0�('7��LQ���PO�GLVWLOOHG�ZDWHU��
�XWRFODYHG�WKH�FRQWHQW�DQG�FRROHG�LW�DW�URRP�
WHPSHUDWXUH��7KHQ���PO�RI�����6'6�VROXWLRQ�
ZHUH� DGGHG� WR� WKLV� PL[WXUH� DQG� PL[HG� LW�
ZHOO�

LL�� ����6'6���GGHG���J�6'6�LQ�����PO�RI�GLVWLOOHG�
ZDWHU��0L[HG�LW�ZHOO�DQG�JHQWO��

LLL�� 3URWHLQDVH� .�� ��PJ� RI� 3URWHLQDVH� .� ZDV�
DGGHG�LQ���PO�DXWRFODYHG�GLVWLOOHG�ZDWHU�

LY�� 3KHQRO�&KORURIRUP�,VRDP�O��OFRKRO�0L[WXUH�
�3&,������PO�VDWXUDWHG�SKHQRO�ZLWK� ���PO�RI�
FKORURIRUP�DQG���PO�RI�LVRDP�O�DOFRKRO�

Y�� �0� 6RGLXP� �FHWDWH�� ��J� VRGLXP� DFHWDWH� LQ�
����PO�GLVWLOOHG�ZDWHU��S+������

YL�� ,VRSURSDQRO�� .HSW� WKH� ,3�� LQ� ����&� EHIRUH�
XVH�

YLL������(WKDQRO�����PO�DEVROXWH�HWKDQRO�GLVVROYHG�
LQ����PO�GLVWLOOHG�ZDWHU�

6DPSOH� FROOHFWLRQ��EORRG� VWDLQV� RI� ����μl� HDFK�
ZHUH� WDNHQ� RQ� VLON� DQG� FRWWRQ� FORWK�� FROOHFWHG�
IURP� D� VLQJOH� SHUVRQ�� D� WRWDO� RI� ��� EORRGVWDLQV�
ZHUH�FROOHFWHG��7KH�VDPSOHV�ZHUH�VWRUHG�DW�5RRP�
WHPSHUDWXUH� �57��� 6SRWV� IURP� VLON� FORWK� ZHUH�
FRGHG� 96��96��� DQG� VSRWV� FRWWRQ� ZHUH� FRGHG�
DV� 9&�� �� 9&���� 7KH� VDPSOHV� ZHUH� LQFXEDWHG� DW�
UHVSHFWLYH�WHPSHUDWXUHV�IRU����GD�V�EHIRUH�IXUWKHU�
SURFHVVLQJ�

�DPSOH���HW�HDWPH�W����VDPSOHV�ZHUH�SURFHVVHG�
HYHU��DOWHUQDWH�GD��IRU�'1��H[WUDFWLRQ�

��RFHG��H

'1��H[WUDFWLRQ�IURP�EORRG�VWDLQ�RQ�FORWKV���

L�� :HLJKHG�WKH�FORWK�DQG�FXW�LW�LQ�SLHFHV�

LL�� 1.5� ml� Solution� B,� 50� μl� 20%� SDS� and� 5� μl�
3URWHLQDVH� .� ZDV� DGGHG� WR� WKH� FXW� FORWK��
SUHSDUHG�PL[WXUH�LQFXEDWHG�DW�57�RYHUQLJKW��
�IWHU� ��� KRXUV� DJDLQ� LQFXEDWH� WKH� PL[WXUH�
���&�IRU����PLQV�

LLL�� Transfer� a� fresh� tube� and� 250� μl� of� Sodium�
acetate�and�500�μl�of�PCI�mixture�were�added�

9DUGL�D�9DLVKDOL��<DGDY��QLWD��'KHHU�7DQXVKUHH�H��DO��&RPSDUDWLYH��QDO�VLV�RI�'1��([WUDFWLRQ�
7HFKQLTXHV�DQG�WKHLU��QDO�VLV�IURP�%ORRG�6WDLQHG�&ORWKHV
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��9DUGL�D�9DLVKDOL��<DGDY��QLWD��'KHHU�7DQXVKUHH�H��DO��&RPSDUDWLYH��QDO�VLV�RI�'1��([WUDFWLRQ�
7HFKQLTXHV�DQG�WKHLU��QDO�VLV�IURP�%ORRG�6WDLQHG�&ORWKHV

LQ�WKH�WXEH��DQG�PL[HG�LW�ZHOO�

LY�� &HQWULIXJHG�WKH�PL[WXUH�DW��������USP�IRU����
PLQXWHV�

Y�� 7KUHH�OD�HUV�ZHUH�IRUPHG��&DUHIXOO��WKH�XSSHU�
OD�HU�ZKLFK�FRQWDLQV�'1��ZDV�WUDQVIHUUHG�LQ�
D�IUHVK�WXEH�

YL�� 500�μl�of�chilled�IPA�was�added�to�precipitate�
WKH� '1��� ,QFXEDWH� WKH� PL[WXUH� DW� ����&�
RYHUQLJKW�

YLL��&HQWULIXJHG�WKH�PL[WXUH�DW�������530�IRU����
PLQ��'LVFDUGHG�WKH�VXSHUQDWDQW�

YLLL��� 3HOOHW�ZDV�ZDVKHG�ZLWK� ���XO� ����HWKDQRO�
E��FHQWULIXJLQJ�WKH�FRQWHQW�DW�������530�IRU�
��PLQV�� 6XSHUQDWDQW�ZDV�GLVFDUGHG� DQG� WKH�
SHOOHW�ZDV�DLU�GULHG�

L[�� �IWHU�DLU�GU��WKH�'1��SHOOHW�ZDV�GLVVROYHG�LQ�
15�μl�of�Nuclease�free�water.

[�� 7KH�GLVVROYHG�'1��ZDV�YLVXDOL]HG�XQGHU�89�
LQ�DJDURVH�JHO�HOHFWURSKRUHVLV�

��D�R�H��HO�(OHFW�RS�R�H�L�

L�� 'LOXWHG� ��;� 7�(� EXIIHU� WR� �;� IRU� JHO�
IRUPDWLRQ���0L[HG���PO�7�(�ZLWK����PO�G�Z�
WR�PDNH�LW��;���0L[HG�����PJ�DJDURVH�ZLWK����
ml�1X�TAE�buffer�in�a��ask.

LL�� Heated� the� �ask� and�dissolved� the� agarose.�
+HDW� SURWHFWLQJ� JORYHV� ZHUH� XVHG� ZKHQ�
KHDWHG�WKH�DJDURVH�

LLL�� 7KH� DJDURVH� ZKHQ� GLVVROYHG�� EXW� QRW� LQ� D�
ERLO��2QFH�IXOO��PHOWHG�DQG�DOORZHG�LW�WR�FRRO�
ZLWKRXW�VHWWLQJ�DQG�WKH�HGJHV�RI�D�JHO�FDVWLQJ�
WUD��ZDV�VHDOHG�ZLWK�WDSH�

LY�� 0.5� μl� of� ethidium� bromide� added� to� the�
DJDURVH� VROXWLRQ� DW� DERXW� ���&� DQG� JHQWO��
mixed� then� a� �ne� comb� inserted� into� the�
FDVWLQJ�WUD��

Y�� 3RXUHG�WKH�DJDURVH�WR�D�GHSWK�RI�DERXW���FP�
DQG� DOORZHG� LW� WR� VROLGLI�� DQG� UHPRYHG� WKH�
tape�and�10μl�of� a�500μl�DNA�sample�were�
taken�2.5�μl�loading�dye�as�added.

YL�� 1μl�of�1kb�ladder�(in�refrigerator),�9μl�water,�
and�2.5�μl�loading�dye�was�used�as�a�marker.

YLL��)LOOHG� WKH� WDQN� WR� DGMXVW� DERYH� WKH� JHO� EHG�
XVLQJ� �;�7�(�EXIIHU� DQG�JHO�ZDV�SODFHG� LQ�
WKH�WDQN�HQVXUHG�WKDW�WKH�JHO�ZDV�VXEPHUJHG�

YLLL���Samples�wells�were��lled�with�samples�and�
UXQ�DW���9�IRU�DERXW�DQ�KRXU�XQWLO� WKH�IURQW�
G�H�UHDFKHG�WKH�ERWWRP�RI�WKH�JHO�

L[�� HOHFWURGHV� DUH� EXEEOLQJ� LQGLFDWHG� WKDW� WKH�

FLUFXLW�ZDV�FRPSOHWH�

[�� �IWHU� WKH� HOHFWURSKRUHVLV� SKRWRJUDSKHG� WKH�
JHO�XQGHU�89�WUDQV�LOOXPLQDWLRQ�

�HDO��LPH��RO�PH�D�H���DL���HDFWLR��

T�3&5�LV�D�PHWKRG�IRU�WKH�TXDQWLWDWLYH�GHWHFWLRQ�
of� speci�c�DNA�or� complementary�DNA�(cDNA)�
regions�by�selective�ampli�cation.

3UHSDUD�LR��RI�PDV�HU�PL��IRU�T�3&��D�G�U���L�J��KH�
T3&���5HDFWLRQ�PL[WXUH�ZDV�SUHSDUHG�IRU�WKH�WRWDO�
volume�of�10µl.The�ampli�cation�cycle�was�carried�
RXW� IRU� ��� F�FOHV� OHDGLQJ� WR� WKH� ODVW� VWDJH�RI� 3&5�
ZKLFK�ZDV�PHOWLQJ�

7DEOH����5HDFWLRQ�PL[WXUH�IRU�T�3&5

&RQWHQW 9RO�PH���O�

�;�T3&5�0L[ �

)Z�3ULPHU��Q��� ���

5Y�3ULPHU��Q��� ���

51�VH�IUHH�ZDWHU ���

6DPSOH��'1�� ���

7DEOH����6WHSV�LQ�T�3&5

&RQWHQWV 7HPS�2&� '�UDWLRQ

3UH�GHQDWXUDWLRQ �� ��PLQW

'HQDWXUDWLRQ �� ���VHF

�QQHDOLQJ���
([WHQVLRQ

�� ����VHF

0HOWLQJ �� ���PLQ�

5(68/76��1'�',6&866,216

)URP�WKH�UHVXOWV�REWDLQHG�DIWHU�JHO�HOHFWURSKRUHVLV�
LW�FDQ�EH�FOHDUO��VHHQ�WKDW�WKH�EORRG�VDPSOHV� IURP�
ERWK� WKH� FORWKV� KDYH� �LHOGHG� VLPLODU� LQWHQVLW��
RI� '1��� 6R�� LW� FDQ� EH� LQIHUUHG� WKDW�'1�� FDQ� EH�
UHWULHYHG�IURP�WKH�ERWK�W�SHV�RI�FORWKV�

)LJ�����*HO�LPDJH�RI�'1��EDQGV�XQGHU�89
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T3&5��QDO�VLV��7KH� WHFKQLTXH�PRVW� IUHTXHQWO��
used�for�DNA�quanti�cation�and�quality�analysis�in�
WKH�SDVW�ZDV�VSHFWURSKRWRPHWU���ZKLFK�DOORZV�IRU�
WKH�DVVHVVPHQW�RI� WKH�DPRXQW�DQG�SXULW��RI�'1��
LQ� D� VDPSOH� LQ� UHVSHFW� WR� SRVVLEOH� LPSXULWLHV� OLNH�
SURWHLQV����7KH�DSSURSULDWH�Q���SULPHU�ZDV�XVHG�WR�
DPSOLI��WKH�J'1���

)LJ�����5DZ�'DWD�3ORW�RI�T3&5��������������������������������������������������������������)LJ�����0HOWLQJ�FXUYH�RI�T3&5

7DEOH����&7�YDOXH�DQG�IROG�FKDQJH�RI�Q��

:HOO &7�9DO�H��0HDQ� )ROG�&KDQJH��0HDQ�

(��(� ����� ����

(��(�� ����� ����

The� CT� Value� and� Fold� Change� of� �rst� �ve�
VDPSOHV� ZHUH� ������ DQG� ������ 7KH� &7� 9DOXH� DQG�
Fold�Change�of�next��ve� samples�were� 20.47� and�
�����

&21&/86,21

7KH� SUHVHQW� VWXG�� H[SORUHG� WKH� H[WUDFWLRQ� RI�
'1��IURP�WZR�GLIIHUHQW�FORWK�VDPSOHV�XVLQJ�SKHQRO�
FKORURIRUP�PHWKRG��7KH�UHVXOWV� REWDLQHG� WKURXJK�
LQ� VWXG�� LQGLFDWHG� WKDW� '1�� FDQ� EH� VXFFHVVIXOO��
UHWULHYHG� IURP� ERWK� WKH� FORWKV� �FRWWRQ� �� 6LON��
GXULQJ�IRUHQVLF�LQYHVWLJDWLRQV���OVR��T3&5�DQDO�VLV�
KDV� SURYHG� WKDW� WKH� '1�� H[WUDFWHG� LV� IXQFWLRQDO�
DQG�FDQ�EH�XVHG�IRU�IXWXUH�IRUHQVLFV�VWXGLHV�
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