
 

 
 

 
IQ SUHYLRXV RIIHULQJV RI BMES CHOO 7HDP, WKH LQIRUPDWLRQ LQ WKLV KDQGRXW ZDV DFWXDOO\ SDUW RI MRGXOH 6. 
7KLV \HDU, ZH GHFLGHG WR WDNH LW RXW DQG LQFOXGH LW DV VXSSOHPHQWDU\ PDWHULDO. 
 
 

 
 
1 BiRShaUmaceXWicalV 
 

B\ GHILQLWLRQ, D ​ELRSKDUPDFHXWLFDO ​ LV DQ\ SKDUPDFHXWLFDO GUXJ SURGXFW PDQXIDFWXUHG LQ, H[WUDFWHG IURP, 
RU V\QWKHVL]HG IURP ELRORJLFDO VRXUFHV. 7KH PRVW ZHOO-NQRZQ H[DPSOH RI D ELRSKDUPDFHXWLFDO LV LQVXOLQ.  
 
7KH ILUVW V\QWKHWLF KXPDQ LQVXOLQ ZDV SURGXFHG DW GHQHQWHFK LQ 1978. SFLHQWLVWV XVHG FORQLQJ PHWKRGV 
WR LQWURGXFH WKH KXPDQ LQVXOLQ JHQH LQWR D SODVPLG. RHFRPELQDQW DNA ZDV LQVHUWHG LQWR E. FROL EDFWHULD 
WR SURGXFH LQVXOLQ, ZKLFK ZDV WKHQ KDUYHVWHG DQG SXULILHG. 
 

 
 
2 GeQe TheUaS\ 
 

GHQH WKHUDS\​ LV D WHFKQLTXH IRU FRUUHFWLQJ GHIHFWLYH JHQHV WKDW DUH UHVSRQVLEOH IRU GLVHDVH 
GHYHORSPHQW. 7KH ILUVW FDVH RI JHQH WKHUDS\ RFFXUUHG RQ SHSWHPEHU 14, 1990, ZKHQ D SDWLHQW QDPHG 
AVKDQWL DHSLOYD ZDV WUHDWHG IRU VHYHUH FRPELQHG LPPXQRGHILFLHQF\ (SCID). DRFWRUV UHPRYHG KHU 
ZKLWH EORRG FHOOV, LQVHUWHG WKH PLVVLQJ JHQH LQWR WKH ZKLWH EORRG FHOOV, DQG WKHQ SXW WKHP EDFN LQWR KHU 
V\VWHP. 7KLV VWUHQJWKHQHG KHU LPPXQH V\VWHP, EXW ZDV RQO\ HIIHFWLYH IRU D IHZ PRQWKV. 
 
BHFDXVH RI WKHLU ULVNV, JHQH WKHUDS\ SURGXFWV ZHUH QRW DSSURYHG E\ WKH FRRG DQG DUXJ AGPLQLVWUDWLRQ 
(FDA) XQWLO 2017. ​JHVVH GHOVLQJHU​ ZDV WKH ILUVW SHUVRQ WR GLH LQ D FOLQLFDO WULDO IRU JHQH WKHUDS\. HH 
VXIIHUHG IURP ​ornithine transcarbamylase ​ GHILFLHQF\, ZKLFK UHVXOWV LQ WKH LQDELOLW\ WR PHWDEROL]H 
DPPRQLD. 7KLV FRQGLWLRQ LV XVXDOO\ IDWDO DW ELUWK, EXW GHOVLQJHU KDG D PLOG IRUP RI LW, VR KH FRXOG OLYH RQ 
D UHVWULFWLYH GLHW. IQ 1999, GHOLVLQJHU MRLQHG D FOLQLFDO WULDO DW WKH 8QLYHUVLW\ RI PHQQV\OYDQLD, ZKLFK 
IRFXVHG RQ GHYHORSLQJ D WUHDWPHQW IRU LQIDQWV ERUQ ZLWK WKH VHYHUH IRUP RI WKLV GLVHDVH. HH ZDV 
LQMHFWHG ZLWK DQ DGHQRYLUDO YHFWRU FDUU\LQJ D FRUUHFWHG JHQH DQG GLHG IRXU GD\V ODWHU DW DJH 18 GXH WR D 
PDVVLYH LPPXQH UHVSRQVH WULJJHUHG E\ WKH YLUDO YHFWRU. 
 
 

BMES CHOO 7HDP MRdXle 6 OSWiRQal HaQdRXW :LQWHU 2021 

GeQeWic EQgiQeeUiQg iQ Whe Real WRUld 
 

GHQHWLF HQJLQHHULQJ KDV QXPHURXV DSSOLFDWLRQV LQ WKH ILHOGV RI ELRSKDUPDFHXWLFDOV, JHQH WKHUDS\, 
DQG JHQH DQDO\VLV. IQ WKLV KDQGRXW, \RX DUH JRLQJ WR H[SORUH WKH KLVWRU\ DQG DSSOLFDWLRQV RI JHQHWLF 
HQJLQHHULQJ LQ HDFK RI WKHVH ILHOGV. 



 
 

 
 
3 CRISPR BabieV 
 

IQ WKH FDOO RI 2018, HH JLDQNXL XVHG CRISPR-CDV9 JHQRPH HGLWLQJ WR PRGLI\ D JHQH WKDW FRGHV IRU DQ 
LPSRUWDQW SURWHLQ LQ HI9. JLDQNXL UHFUXLWHG D FRXSOH LQ ZKLFK WKH PDQ KDG HI9, XVHG ​in vitro ​ IHUWLOL]DWLRQ 
WR FUHDWH HPEU\RV, HGLWHG WKHP, DQG WKHQ LPSODQWHG WKHP LQWR WKH ZRPDQ. 7KH UHVXOW ZDV WKDW WKH 
FRXSOH¶V WZLQ JLUOV, LXOX DQG NDQD, ZHUH ERUQ ZLWKRXW HI9. 
 
DHVSLWH JLDQNXL¶V VXFFHVV LQ SUHYHQWLQJ WKH FRXSOH¶V WZLQV IURP KDYLQJ HI9, WKHUH ZDV D SUREOHP: 
KXPDQ JHQH HGLWLQJ LV LOOHJDO  :KLOH XVLQJ CRISPR-CDV9, JLDQNXL DFWXDOO\ JHQHUDWHG VHYHUDO RWKHU.†  
PXWDWLRQV, EXW LPSODQWHG WKHP ZLWKRXW H[WHQVLYH WHVWLQJ. AV D UHVXOW, JLDQNXL ZDV ILUHG IURP KLV 
XQLYHUVLW\ DQG VHQWHQFHG WR WKUHH \HDUV LQ SULVRQ E\ WKH CKLQHVH FRXUW RQ DHFHPEHU 30, 2019. 
 
 

 
 
4 CRQclXdiQg SWaWemeQWV 
 

AV \RX VDZ, PDQ\ RI WKHVH EUHDNWKURXJKV LQ JHQHWLF HQJLQHHULQJ KDYH RFFXUUHG UHFHQWO\. 7KLV LV D 
VXEVHW RI ELRWHFKQRORJ\ WKDW LV FRQVWDQWO\ HYROYLQJ DQG XQGHUJRLQJ IXUWKHU UHVHDUFK. MDQ\ DUHDV RI 
JHQHWLF HQJLQHHULQJ DUH VWLOO XQNQRZQ. 
 
:LWK HYHU\ EUHDNWKURXJK LQ ELRWHFKQRORJ\ DQG PHGLFLQH FRPHV HWKLFDO FULWLFLVP. AOWKRXJK CRISPR KDV 
WKH SRWHQWLDO WR FXUH SDWLHQWV RI JHQHWLF GLVRUGHUV, PDQ\ HWKLFDO H[SHUWV FODLP WKDW WKH ULVNV RXWZHLJK WKH 
EHQHILWV. MDQ\ DQLPDO DQG KXPDQ VXEMHFWV IRU CRISPR-CDV9 WHVWLQJ KDYH GHYHORSHG GDQJHURXV VLGH 
HIIHFWV WKDW OHG WR GHDWK. 7KXV, LW LV LPSRUWDQW WR IROORZ DOO HWKLFDO JXLGHOLQHV ZKHQ SHUIRUPLQJ JHQHWLF 
HQJLQHHULQJ H[SHULPHQWV.  
 
 
 
 
 
 
 

 
 

II \RX DUH LQWHUHVWHG LQ OHDUQLQJ PRUH DERXW WKH HWKLFV RI VWHP FHOO HQJLQHHULQJ DQG VWLOO QHHG WR WDNH D†  
SRFLDO AQDO\VLV GE, AQ\D KLJKO\ UHFRPPHQGV ​MCDB 50 ​: SWHP CHOO BLRORJ\, PROLWLFV, DQG EWKLFV: 
7HDVLQJ ASDUW WKH IVVXHV. 


