Abstract

CHRNAGS is a receptor subunit which mediates signal transmission
DI VAQDSVHV  "HIHFIV 1Q WKH JHQH VSHFL;FDIN\ VIQJIH QXFIHRILGH SRI\PRU-
phisms (SNPs), have been associated with susceptibility to nicotine de-
pendence. It is crucial to understand CHRNAS5's expression in the devel-
opment of therapies for individuals struggling with nicotine consumption.
To date, the mechanism through which the decreased function of CHRNA5
increases nicotine intake is not well understood. As of now, there have
been several GWAS studies that have evaluated the variants in CHR-
1$ E\ Xil0]LQJ VIDILVILFV IURP GL HUHQW UHJLRQV LQ WKH ZRWG +RZHYHU
there has been minimal research done in other aspects, such as the ef-
fects of in utero nicotine exposure through maternal smoking. Maternal
smoking during pregnancy exposes the developing fetus to nicotine and
VIXGLHV VXJJHWH IKDIi KLV LV DVVRFLDIHG ZLIK UVN IDFIRWV LQ R VSUQJ LQ-
FIXGLQJ DIMHQILRQ GH¢FUIV KLIKHU FKDQFH RI UHVSLUDIRI\ SUREIHPV DV ZHN
as a higher chance of dealing with nicotine dependency. Carriers of the
risk variant may be at elevated risk of struggling with smoking cessation
during pregnancy. The literature review and experimental proposal aim to
FRQILEXHIH IR WKH ¢QGLQJIV RI IKH &+51% JHQH DQG VSHFL;FDIO\ IRZDUGV
IKH H HFIV RI PRIKHU VPRNHWV ZLUIK IKH WVN YDUDQI RQ IIKHW R VSUQJ LQ
terms of dealing with alcohol and nicotine addiction in adolescence.

The Phenotype

Although tobacco has been growing in the Americas for around
8,000 years, it was not up until around 2,000 years ago that indigenous
people began chewing and smoking tobacco during cultural and religious
ceremonies (Cancer Counsil NSW, n.d.). The spread of tobacco from the
Americas around the world began shortly after the start of European colo-
nization. In the 1600s, tobacco became widespread in Europe, and by the
1700s it was already established as a worldwide developed industry. Al-
though risks associated with smoking were reported as early as the 1600s,
DQ LQFUHDVH LQ PHGLFDI UHSRUIV FRQ¢UPLQJ IKDI FLIDUHIH VPRNLQJ LV GDQJHU-
ous to human health began only in the 1960s (Cancer Counsil NSW, n.d.).
It is even more interesting to note that in the period between the 1930s and



VIRQ DI'VAQDSVHV QL Q +RZHYHU VIQJIH QXFIHRILGH SRINPRUSKLVP
(SNP) variants in the gene are associated with an increased risk for to-
bacco dependence. The way that polymorphisms in this case work is that
they alter the receptor composition and the binding of nicotine to the recep-
tor. This, in fact, leads to chances in functional and behavioral outcomes
(Chaity et al., 2022). Therefore, investigating into the CHRNA5 gene is
of crucial interest in learning more about human nicotine dependency.

To date, there have been many human genome-wide association
VIXGLHV * = $6V ZKIFK KDYH KHISHG LQ LGHQILN\LQJ #KH GL HUHQFH 1Q 613
YDULDQIV LQ KH JHQH FRGLQJ IRV IKH J  VXEXQUW RI QLFRILQLF DFHINFKRILQH
receptors (Lassi et al., 2016). These studies have contributed to deter-
mining the risks of nicotine dependency depending on the location where
people live. In a research paper by Hong et al. (2020), the results indi-



H3: Adolescent mice D with in utero nicotine exposure will consume the
third most alcohol at both concentrations.

H4: Adolescent mice D without in utero nicotine exposure will consume the
least alcohol at both concentrations.

+  $GRIHVFHQI PLFH 1 ZIIK LQ XIHUR QLFRILQH H[SRVXUH ZL0 FRQVXPH VLIQL -
FDQIO\ PRUH DIFRKR0 DI 3J P/

+  $IFRKRIH[SRVXUH ZL0) KDYH QR H HFll RQ DGRIHVFHQIl PLFH ZLIK RU ZUKRXH
in utero exposure of nicotine.

As of current literature review and my personal research, there has
QRI'EHHQ DQ H[SHULPHQ! KD KDV WHVIHG iKH H HFIl Rl DIFRKR) FRQVXPS-
IIRQ 1Q R VSUQJ ZUK IKH 1 YDUDQI 7KHUHIRUH KLV H[SHULPHQNI LV QRYHI
and contributes to the topic of adolescent addiction. The results of this
experiment will help to better understand the mechanism of the CHRNAS
gene and its impact on addiction in mice. The results of this experiment
FRXIG EH SRVVLEI\ XVHG IR REVHUYH IKH H HFIl LQ IKH KXPDQ SRSXIDILRQ

Analysis:

After collecting the data of the consumption from the three
GL HUHQI ERIOHV |KH UHVXWV ZL) EH DYHUDJHG DQG DQDI\NJHG XVIQJ
DQ $129% IHVI DURZIQJ WR FRPSDUH WKH IRXU GL HUHQI H[SHULPHQ-
tal groups. The goal of the analysis will be to examine the relation be-
tween the groups and to observe whether it will be statistically con-
¢UPHG IKDIl QIFRILQH DQG DIFRKRI GHSHQGHQF\ FDQ EH FRUUHN I dC€



